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HOACHUTEJBHAA 3AIINCKA

PabGouass mporpamMma Mo XMMHUHM Ha YPOBHE CpeHEro o0I1iero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit ®deneparuny», TpeOOBaHUNA K pe3ysibTaTaM OCBOCHUS
dbenepanbHO o0OpazoBarenbHOI pOrpaMMBbl CpEIHEro o01ero
oOpazoBanusi(POII COO), npencrasnennbix B denepanbHOM rocynapcTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoi
Qdenepanun, pealM3yOIIMX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX IONOKeHUN «CTparernn pa3BuTus BocnuTanuss B Poccuiickon
Odenepanuu Ha nepuon a0 2025 roma» (Pacnopstkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIYyOJEHHOTO H3YUYEHHUSI 3aHMMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HaydyHOro oOpa3oBanus yuammuxcsa 10-11 kiaccos.
WN3yuenne mnpeamera, peanusyemMoe B yCIOBHAX AM(GEepeHIIUPOBAHHOTO,
npoduILHOIO OOy4YeHHS, TPHU3BAaHO OO0ECHeYuTh 00IIeco0pa3oBaTeNbHYI0 U
OOIIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHHUKOB IIKOJIBI, HEOOXOJUMYIO st
aJlanTaluyi UX K OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KU3HU B COLIUYME, a TaKXkKe ISt
IPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusx npodeccuoHaabHOTO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SIBJSIETCSI OJJHON U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamme mno Xumuum Ha3zHaueHUE TmpeaMeTa «XUMHUSD) MOTydaeT
NOAPOOHYIO  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOIOJIAraroU[MMHU
nonoxeHusiMu OI'OC COO o B3auMOOOYCIOBICHHOCTH 1€, CONepKaHus,
pe3yiabTaTOB OOyYeHHS M TpeOOBaHWN K YPOBHIO TMOJTOTOBKH BBIMYCKHUKOB.
CBUIETENLCTBOM TOMY SIBISIFOTCSL CHEAYIONIME BBIMNOJIHSIEMbIE MPOrpaMMoOu Mo
XUMUU (QYHKIHH:

e HUH(POPMALIMOHHO-METOJUYECKAsl, peaau3aius KOTOpod obecrneynBacT
MOJIyYeHUE TPEACTABICHUSI O TIENAX, COACpPKAHWUHU, OOIIel CTpaTeruu
oOyueHUsl, BOCIIUTAHUS U Pa3BUTHS 00YUAIOIINXCS CPEJCTBAMU MIPEIMETA,
M3Y4aeMoOro B paMKax KOHKPETHOTO MpOodus;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpas peayCcMaTpUBAET
OMpeNIeJICHHE: MPUHIUIOB CTPYKTYPUPOBAHUS U TMOCIEA0OBATEIbHOCTH
M3yUYeHHUs Yy4yeOHOTO MaTepuaja, KOJWUYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTEPUCTUK; TOJX0JI0B K (HOPMHUPOBAHUIO COJECPKATEIBLHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTeNIbHBIX TOCTHXKEHUM OOYydYaroImUXCcs B
paMKax HWTOroBOM arrectauMd B (OpME €IMHOI0 TIOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMHH.

[Iporpamma mist yrityOGJIEHHOTO U3YUYEHUST 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 pacHpelieleHue yuyeOHOro BpEMEHH, PEKOMEHIYyeMOro
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IpeularaeT NPUMEPHYIO TMOCIEIOBATEIbHOCTh H3YyUYEHUS Y4eOHOro
MaTepuaia ¢ y4ETOM JIOTHMKM MOCTPOCHMUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEAMETHBIX CBA3EH;

e JAET METOJMYECKYIO MHTEpPIpPETALMIO Leel U 3a71a4 U3y4eHHs mpeaMera
Ha yriyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CHCTEME
cpemHero oOmero oO0pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHKU
IUIAaHUPYEMBIX ~ PE3yJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOrpaMMBbl CpEeIHEro o0111ero oOpa3zoBaHuUs (JIMYHOCTHBIX,
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 XUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs. 3a IMpelelaMM YCTaHOBJIEHHOM MporpaMMmod IO  XHUMHUHU
00s3aTenbHON (MHBAPUAHTHOW) COCTABIISIOLIEH COJEpKaHHUs y4eOHOro mpeamera
«XuMus» OCTaéTcs BO3MOXHOCTh BbHIOOpAa €ro BapHaTHUBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMNPEIEHAThCS B COOTBETCTBUM C HANPABICHHEM KOHKPETHOI'O
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
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Yy4Y€HHUs HalpaBi€H Ha pean3aluio
OPEEMCTBEHHOCTH C  MOCJIEAYIOIUMM  3TalloM  MOJXYYEHUsS  XHUMHYECKOIro
oOpa3oBaHMsi B paMKax M3Yy4YEeHHUs] CHEHUAJIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMUYECKUX JUCIMIUIMH B By3aX M OPraHHU3aIUAX CPEIHEro MpoQecCHOHATBHOTO
oOpazoBaHusi. B 3Toil CBsI3M u3yueHHe mpeaMeTa «XUMHSI» OPUEHTHPOBAHO
OPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIIyOJIeHHe TEOpEeTHYECKOW U
IPAKTUYECKON MOATOTOBKM OOYYaIOLIUXCs, BHIOPABIIMX ONpPENeAEHHBIA MPopuih
0oOy4YeHHs1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOLIEr0 NOJyUYEeHUsI XUMUUECKOTO
00pa3oBaHMs B OpraHU3aLUAX MPoPecCHOHAIbHOIO oOpa3zoBanusa. Hapsany ¢ atum,
B cBere TpeboBanuii PI'OC COO K MmIaHUPYyEMBIM pe3yJibTaTaM OCBOEHUS
denepanbHOl 00pa3oBaTENbHOM MPOTPAMMBI  CpPEAHEro 00IIero o0pa3oBaHUs
U3y4yeHUe Imnpeamera «XUMHUS» OPHEHTHUPOBAHO TaKKe HA peEUIeHHe 3aj1ay



BOCIHUTAHUS U COLMAJIBHOTO Pa3BUTHS OOydwarommxcs, Ha (pOpMHpOBaHHE Yy HHUX
OOILIEMHTEUIEKTYJIbHBIX YMEHHWI, YMEHUI paluoHaIM3aluil y4eOHOro Tpyaa u
0000IIEHHBIX  CIOCOOOB  NIESITENBHOCTH, MWMEKOIIMX  MEXIUCIUIIIMHAPHBIH,
HaJIPEeIMETHBIN XapakTep.

CocraBnsoliuMy npeaMera «XUMHUsD» Ha YPOBHE YIIyOJEHHOrO HM3Y4YEeHHS
ABISIIOTCS  yrIyOn€HHble Kypcbl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [lpu onpenenseHun Moxo10B K OTOOPY U CTPYKTYpPHOM
OpraHu3allMM COJEPKAHMUSI 3TUX KypCcOB B IIpOorpaMMme IO XMMHH 32 OCHOBY
npuaTel nonokeHnss ®I'OC COO o paznuuusx 0a30BOr0 W yrIIyOJIEHHOTO
YPOBHEHN U3yUEHHUS TIPEAMETA.

OcHoBy conepxkanust KypcoB «Opranuyeckas xumus» U «OOmas #u
HEOpraHWYecKas XHMHS» COCTABIISET COBOKYIHOCTh NPEIAMETHBIX 3HAHMN U
YMEHHM, OTHOCALIMXCA K 0a30BOMYy YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHUM TMOJy4aeT ONpENeNIEHHOE TEOPETUUYECKOE JIOMOJHEHHUE, MO3BOJISIONIEE
OCO3HaHHO OCBOUTH CYHIECTBEHHO OojblIuii  00BEM  (PaKTOIOrHYECKOrO
MaTepuana. Tak, Ha yrayOJ€HHOM YpOBHE H3Yy4EHMs IpeaMera olecreueHa
BO3MOXHOCTh 3HAQUMUTEJIBHOIO YBEJIMYEHHUsS OObEMA 3HAHMM O XUMHUYECKHX
AJIeMEHTaxX M CBOMCTBAaX MX COCIMHEHMM Ha OCHOBE PACUIMPEHHs] U yriayOneHus
MPEACTABICHUI O CTPOCHUM BEIECTBA, XMMUUYECKOW CBSI3U U 3aKOHOMEPHOCTAX
IPOTEKaHUS PEAKLUI, PACCMATPUBAEMBIX C TOYKH 3PEHHSI XUMUUYECKONH KMHETHKHU
U TepMOAMHAMUKHU. M3ydeHue mnepuoandeckoro 3akoHa u llepmoamueckoi
CUCTEMbl ~ XMUMHYECKMX  JJIEMEHTOB  0Oa3upyercds  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWUYECKHUX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKasl CBA3b
OOBSCHSIETCS C TOUKU 3PEHUS PHEPreTUUECKUX U3MEHEHUH Mpu €€ o0pa3oBaHUU U
pa3pylIeHUH, a TaKKe C TOYKH 3pEHHUS MEXaHM3MOB e€ oOpa3zoBanus. 3ydenue
TUIIOB ~ peakuuid  JomnojHsercs  (HOPMHUPOBAHMEM  MpPEACTaBICHUH 00
ANEKTPOXUMUUYECKHUX MPOIECCaX U AJIEKTPOIIU3E PACIIaBOB U PACTBOPOB BEILIECTB.
B kxypce opranmdeckoil XMMHUU MPH PACCMOTPEHHUU PEAKLUOHHOW CIIOCOOHOCTHU
COEIMHEHMH yzensieTcss 0co00e BHUMaHUE BOIIPOCAM 00 3JIEKTPOHHBIX 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 HUX CTPYKTypy M XapakTep JOMNOJHEHUM K oOmiei 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
U3YYEHUU IMpeAMeTa B JIaHHOM CJy4yae akIeHT OyJeT chaenaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TE€OPUH B XUMHUU U B (PU3UKE: 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
00CTOSAITEILHOTO ~ PACCMOTPEHUS XMMHYECKOM  OpraHM3aluu  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 H3y4YEHUS
CYILIIHOCTH IIPOLIECCOB (POTOCUHTE3A, JbIXaHUs, TMIIEBAPEHUS.

B miane ¢opmupoBaHUs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHUS
0OILIIEHay4YHBIX METOJIOB [TO3HAHUS U OIBITA TPAKTUYECKOTO MPUMEHEHHUST HAYYHBIX
3HaHUN W3y4YeHHe mnpeaMera «XuUMHUsS» Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SX C YYEOHbIMM IpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHeIX obnactell «EcTecTBeHHO-HayuHble MpeaMeThl», «Martematuka 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 YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Penenne
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 U €€ Beaylled posud B oOecrnedyeHuu
YCTOWYMBOTO  Pa3BUTHUS ~ YEJIOBEYECTBA: B  PEIIGHUHM  MpoOseM
HKOJIOTMYECKOM, SHEPreTUYECKON U MUIIEBOW 0€30MacHOCTH, B Pa3BUTHU
MEIULMHBI, CO3JaHUH HOBBIX MAaTE€pUaJIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
00eCreYeHnr PalUOHAIBHOIO MPHUPOIONOIb30BaHus, 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 €CTEeCTBEHHO-HAYYHON KapTHUHBI MUpa: (QyHIaMEHTaIbHbIX
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 PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mnx
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BO/ICTBA;

e (opmupoBaHue y 0o0yyarommxcs OCO3HAHHOTO MMOHUMAHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUU 151 OOBSICHEHUS
KIIFOUEBBIX HJEH U MPoOJeM COBPEMEHHOM XUMHUHU, IJISI OOBSICHEHUS U
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, CBSI3aHHOW 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 1EATETLHOCTH U MOBCETHEBHON KU3HU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
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 BOCINHUTAHHME YOCKIEHHOCTH B T[IO3HABAEMOCTH SIBICHUW MPHUPOIBI,
YBOKEHUSI K MpPOLIECCY TBOpPUYECTBA B OOJACTU TEOPETHUUECKUX U
MPUKIAJHBIX UCCIETOBAHUM B XUMHUH, (POPMHUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTUBAIMM K OOYYEHHI0O U TMO3HAHHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJKO ¥  CaMOBOCHMTaHUIO  Ha  OCHOBE  YCBOCHHS
00LIEYeI0BEYECKHUX LIEHHOCTEM;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
crocoOHOCTe oOydJaroruxcsi, (OpPMHpPOBAHHWE Yy HHX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY OOpPa30BAHUIO 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 KyJIbTYPBI, MPUOOPETEHNE ONBITA OOIIECTBEHHO-
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 HeZIelH0).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMUM.

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

DJEeKTPOHHOE CTPOCHHME aToMa YTJepoAa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOXXHOCTM aToOMa yriepoaa. XHMHYECKas CBS3b B
OpPraHMYECKUX COCIUHEHUSX. Tumbl TUOpUIU3AIMKM aTOMHBIX oOpOuTaen
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBsI3U (OOMEHHBIN U JJOHOPHO-
aKIENTOPHBIN). THUIMBI TEPEKpPHhIBAHUS aTOMHBIX OpOWTaneil, ©- W T-CBS3U.
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 ITPEJCTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUN CTPOCHUS
OpPraHMYECKUX COCAUMHEHUU. MOJNeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBIL.
CtpykrypHble (OpMYJBl  pa3IUYHBIX BUJOB: pPa3BEPHYTas, COKpari¢HHasl,
ckeinerHas. WM3omepus. Buabsl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHbIE 3PGHEKThI B MOJICKYJIAX OPTraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEPHBIN 2PDEKTHI).

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

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

DKCIEpUMEHTAIbHbIE METOJIbl H3yYEeHHUS BEHIECTB W HMX IPEBpaICHUN:
O3HAaKOMJIEHHE C oO0pa3laMd 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. ['omomorudeckuii ps ankaHoB, o01Ias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOoB, SP°-
rudopuau3anys aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOHCTBA
AJIKaHOB.



XUMUYECKUE CBOWCTBA aJKAHOB: PEAaKIMU 3aMEUICHUs, H30MEpPU3ALINH,
JNETUAPUPOBAHUS, IUKIN3AINKN, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3Me peaKiuil paauKaJIbHOIO 3aMEILCHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUeHUs U IPUMEHEHUE aTKaHOB.

Hukmoankanbl. O6mmas dhopmyiia, HOMEeHKIaTypa U uzomepusi. OCOOEHHOCTH
CTPOCHUSI M XHUMHYECKUX CBOMCTB MalbIX (LUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIONEHTaH, IUKJIOTreKCaH) LUKIoaTKaHOB. CrocoObl MOJy4YeHHUsS U
PUMEHEHUE UKIOAIKAHOB.

Ankensl. ['oMosiorudeckuii psii aakeHoB, obmas (Gopmyia, 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 IMPUCOCTUHEHUS, 3aMEIICHUS B O-TIOJIOKEHUE
IpU JBOMHOM CBSI3M, NOJMMeEpU3auuu U okucieHusd. [IpaBuno MapkoBHHKOBA.
KadecTtBenHble peakiiuy Ha JABOWHYIO CBsI3b. CrOCOOBI MOMYYEHUS] U TPUMEHEHUE
AJIKEHOB.

Ankaauensl. Knaccudukanus alkagueHOB (CONPSKEHHBIE, U30JUPOBAHHbIE,
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 psijy akKuHOB, oO1as (GopMysa, 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. KuciorHsie cBOWCTBA aIKMHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakiiuy Ha TPOMHYIO CBs3b. CIIOCOOBI MOMyYeHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKkue YTrieBoJOpoibl (apeHbl). ['oMonoruueckuil psii apeHoB,
oOmas (opmysa, HOMEHKIIATypa U U30MEPUs. 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. IlpencraBienre 00 OPUEHTUPYIOIIEM JIEHCTBUM 3aMeCTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe AJKWIbHBIX pPaJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHUHO- M HUTPOTPYIIBI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMHUUYECKUX CBOUCTB ctupoia. [lomumepuzanus cruposna. CriocoObl MOTyYeHus U
NPUMEHEHUE apOMATUYECKHUX YIIIEBOJAOPOIOB.

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



NEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATIUTUYECKUN), PUDOPMUHT, MTHPOIH3.
[TponykTel nepepaboTku HE()TH, UX TPUMEHEHUE B MPOMBINIJICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXAY Pa3IMYHbBIMU KJIACCAMH YTJIEBOJOPOAOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YTIJIEBOIOPOA0B. Peakiuu
3aMEIIeHHs] TaJoreHa Ha TUAPOKCOTPYIITY, HUTPOTPYIIly, IHAHOTPYIIY,
amuHorpynmy. JleficTBHEe Ha TaJOT€HNPOU3BOAHBIE BOJHOTO W CIIHPTOBOTO
pactBopa mENOYM. B3auMOAENCTBHE NUTAJOr€HAIKAHOB C MAarHUEM WU LIUHKOM.
[Tonstue 0 METaJUI0OPTaHUYECKUX COETUHEHMSIX. Hcnons3oBanue
raJIOTEHIIPOM3BOJHBIX YIJIEBOJAOPOAOB B OBITY, TEXHUKE M TP CHHTE3e
OpraHUYEeCKUX BEUIECTB.

DOKCHeprUMEHTaNIbHbIE METOJbl HM3Y4YEHHUS BEIIECTB W HUX MPEBpaIlCHU:
u3ydeHrne (PU3NUecKUX CBOWCTB YIJIEBOJOPOAOB (PAaCTBOPUMOCTH), Kaue€CTBEHHBIX
peaKuii yriaeBoJAOPOIOB Pa3IMYHBIX KJIacCOB (0OecIBeunBaHWEe OpPOMHOW WIIH
MOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHIIEHA C
aMMHaYHBIM pacTBOpoM okcuja cepebpa(l)), kadecTBeHHOoe OOHapy)eHUE
yriepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHUE 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 kiaccupukamus. Dusumyeckne CBOWMCTBA  MpelETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJoponaHbie CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEaKUWU 3aMELICHUs, JerHapaTalliyd, OKHCIICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU H  HEOPTaHWYECKUMH  KHCIOTAMHU.
KauectBenHast peakiusi Ha OJJHOATOMHBIE CIIUPTHI. J[eficTBUE dTaHOJIa 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 3aMEIICHHsI, B3aUMOJICHCTBUE C OPraHMYECKUMHU
U HEOPraHUYECKUMH KHCIOTaMH, KAa4yeCTBEHHAs pEeaKkiuss Ha MHOI0ATOMHBIE
cnupThl. [lpeacraBienne o MexaHW3Me peakiuil HYKICO(DUILHOTO 3aMEICHUSI.
JleiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl MOJAy4YeHUs UM NPUMEHEHHE
MHOTOATOMHBIX CITHPTOB.

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



cBoiicTB (¢enoma. KauecTBeHHble peaknuu Ha (eHosl. TokcuuHOCTh (eHora.
CnocoObl nostyyeHus 1 npuMeHenue gperosa. GenondopmaibaeruaHas cMoJa.

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

OHOOCHOBHBIE TIPECIIbHBIC KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus u HomeHKiarypa. Gu3nvecKkrue CBOMCTBa
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BomoponHble CBSI3U MEXIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KMCIIOTHBIC CBOMCTBA,
peaknms dSTepuPUKANNHA, PEAKIIUU C Y4YaCTHEM YIJIEBOJOPOAHOTO paauKaa.
OcoOeHHOCTH CBOMCTB MYpaBbHMHOM KHUCJIOTHL. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroodpasue kapOOHOBBIX KHCIOT.
Oco0EeHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, THUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaButenu BhICHIUX
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. DHU3WUECKHE W XMMHYECKUE CBOWCTBA: THAPOIW3 B KHUCIONM U
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, HX MOIOIICE JICHCTBHE.

O6mras xapakTepucTuka yrieBojoB. Knaccudukamnus yrieBoioB (MOHO-, AH-
U Tonucaxapubl). MoHOcaxapuabl: TIIOKo3a, (PyKTO3a, TajmakTo3a, pudo3a,
ne3okcupu6o3a. Ou3nuecKue CBOMCTBA U HAXOXJEeHHE B mpupoje. PoToCUHTES.
XHUMUYECKUE CBOMCTBA IITFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U AJIbJAETHIHON
IPYII, CIUPTOBOE W MOJIOYHOKHUCIOE OposkeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B JKU3HEAEATEIbHOCTH Opranu3ma. Jucaxapuasl: caxaposa, MajibTo3a U
JakTo3a. BoccTraHaBpnuBaroye U HEBOCCTaHABIMBAIOIINUE AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojie U npumeHnenue. [lonmcaxapuasl: kpaxmard,
JIMKOTEH U 1enono3a. CTpoeHHe MaKpOMOJEKYyJl Kpaxmana, IJIMKOT€Ha U
HeJUTroNo3bl.  PU3MUECKMEe CBOWCTBA KpaxMalia M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBA Kpaxmajia: THIpOJIM3, KauyeCTBEHHAas peakius C HOJIOM. XHUMHYECKUE
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, B3aMMOJICHCTBUE 3TAHOJIA C HATPHUEM,
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  meau(ll)), peakuus ramuepuHa ¢
ruapokcusiom Menu(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOH KHCIIOTHI,
B3aMMOJICCTBUE pacTBOpa INt0Ko3bl ¢ ruapokcuaom meau(ll), Bzaumoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaM «CIUpThl U
(denounby, «KapooHoBbie KHCIOTHL. Cll0XKHBIE 3(DUPBD.

A3oTcoaep:Kkaniue OpraHuYecKue CoeIMHEeHUsl.

AMUHBI — OpraHuYecKue Mpou3BoJHbIe ammHuaka. Knaccudukanus aMUHOB:
anudaruyeckue W apoMaTHUeCKue; TMEepBUYHBIC, BTOPUYHBIE M TpPETUYHBIE.
Crpoenune Moiiekys, oOmas gopMyia, U30Mepus, HOMEHKIAaTypa U (hU3ndeckue
cBOMcTBa. XMMHYECKOE CBOWCTBA alM(PaTUUECKUX AaMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKE, B3aWMOJCHCTBUE IEPBUYHBIX AMHHOB C a30THUCTOW KHCJIOTOM.
Conu anKnJiaMMOHMUS.

AHUIIMH — TIpeACTaBUTENb aMHHOB apomaruueckoro psga. CrpoeHue
aHWwIMHA. B3auMHoe BiIMsHUE TPyNIl aTOMOB B MOJIeKyJe aHWiInHA. Oco0eHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIy4YeHUS M NpUMEHEeHHe anudarndyeckux aMuHOB. [lonydeHue aHuUIMHA U3
HUTpOOEH301a.

Amunokuciotel. Homenknartypa u uzomepus. OTaenpHble IPEACTaBUTENN 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.

OKCIEPUMEHTAIBHBIE METOJABl M3Yy4YEHHUS BEIIECTB W HX IPEBPAIICHUI:
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.

BricokoMosieKkyJ/IsIpHbIE COeITMHEHUS.

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 (TMONMMATHICH, TOJUIIPOMUJIIEH,
MOJIUBUHWIXJIOPHU, TOJUCTUPOJI, MOJIMMETHIMETAKPUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaNarT). Y THIM3alus 1 nepepadboTka 1miacTuka.

D1acTOMEpHI: HaTypajabHbII KayuyK, CUHTETUYCCKUE Kay4dyKu
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, M30MIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

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

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

OKCIEpUMEHTAIbHbIE METOJIbl M3yYEeHHUs BELIECTB W HMX MPEBPALICHUN:
03HAKOMJIEHUE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, pEIIEHUE OHKCIePUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3naBanue
IJ1aCTMacC ¥ BOJIOKOH.

Pacuérnrbie 3amaun.

Haxoxnaenue MonekynasipHO (QopMysiabl OPraHMYECKOro COEAUHEHUS 10
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXKJICHUE
MOJIEKYJIIPHOM  (DOpMYJIBI OpPraHMYecKOro COeIMHEHUs 1o Macce (00bEMy)
POIYKTOB CrOpaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkiMyu W/WIW UCXOJHBIX BEUIECTB, YCTAHOBJIECHUE CTPYKTYPHOU (QOpMYIIbI
OPTraHUYECKOTO BEIIECTBA Ha OCHOBE €r0 XMMHUUYECKHWX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUs], OIpPEAECICHUE AO0JM BBIXOJIa MPOAYKTA PEAKLIHUH OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanms MeXMnpeIMEeTHBIX CBSI3el PU U3YUYCHUH OPraHUYECKOW XUMUU 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,
TEOpHUsl, 3aKOH, aHallu3, CHUHTE3, Kiaccudukaius, HaOII0JIeHUe, H3MEpEHue,
AKCIEPUMEHT, MOJIEb, MOJICIIUPOBAHHUE.

®dusmuka: Marepusi, aroM, DJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MYECKHE BEIWYUHBI, €IUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHs,
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: mosie3Hple HCKOMaeMbIe, 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-snmementsl). PacmpenencHue 3JCKTPOHOB IO aTOMHBIM  OPOUTAIISAM.
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 nepuoandeckoro 3akoHa u llepuonnueckoil 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
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3U. KparHbeie cBsa3u. BomopomHas CBA3b.
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 coeAuHEHUAX. COCTaB KOMIUIEKCHOTO 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 COXPAaHEHHUSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpPAIICHUS
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.

OO6patumbie 1 HeoOpaTUMBIE peaKIui. XUMHUECKoe paBHoBecue. KoHcTanTa
XUMHUYECKOTO paBHOBeCHsA. DakTOphl, BIMUSAIONIME HA IOJOKEHUE XUMHUYECKOIO
paBHOBECHA: TEMIEpaTypa, JABJICHUE U KOHLIEHTPAMU BEILECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTpoiutuueckas gucconuanus. CuiabHble UM CJIa0ble  3JIEKTPOJIUTHI.
Crenenp auccommannu. Cpena BOJIHBIX PAaCTBOPOB: KHUCIOTHAS, HEWTpalbHAas,
mienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus comneid. Peakiuu
HOHHOT'O OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCIIEHUS.
Oxkuciurens W BOCCTAHOBUTENb. [IpoOlIECChl OKHCIEHHST W BOCCTAHOBJICHUS.
Baxneiiliie OKHCIUTENTM W BOCCTAaHOBUTENW. MeTOH 53JEKTpPOHHOro OaliaHca.
DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB BEILIECTB.

DKCNEPUMEHTAJIbHBIE METOJbl M3YUYE€HUS BEHIECTB M WX NPEBPALICHUN:
pa3loKeHUe TEepOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTalIM3aTopa, MOJIECTHU
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  XUMHYECKUX
anemeHToB J[.MI. MeHeneeBa 1 0COOEHHOCTH CTpoeHus ux atomoB. dusnyeckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUSI HEMETAIUIOB (HAa MpUMEpE KHUCIOPOJa, CEPBHI,
dbocdopa u yriepona).

Bomopon. Ilomydenue, ¢uzndeckue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJjlaMd M  HEMETAJUIAaMH, BOCCTAHOBUTEJIBHBIE CBOMCTBA. [ MApUIBL
TonnMBHBIE ATIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, crnocoObl MONydeHHs, (uanydeckue u
XMMHUYECKUE CBOMCTBA. [ asloreHoBOAOpOAbl. BaxHeumme KuciopoacoaepKaine
COCMHEHUsI TrajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIOCOOBI MOMy4YeHUS
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 KHUCJIOTBI M uX coiau. OCOOEHHOCTH CBOICTB
CepHOM KUCIIOTHL. [IpuMeHeHue cepol U €€ COETMHEHU.

A3zor. Haxoxnmenue B mpupojie, CHOCOOBI TMOJydeHus, (Qumdeckue 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 mpupojie, CIOCOOBI IMOIydeHHS, (U3UICCKHUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcuasr dochopa, dochopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuit. docdopHoie
ya00peHus.

VYrinepoa, HaxoxIaeHWEe B OpUpoje. AJUIOTPONHBIE  MOAU(PUKAIUU.
dusnyeckre M XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpa30BAHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yrnepoma(lV), yronbHas kuciora u eé
COJIM. AKTHUBUPOBAHHBIA yrojb, ancopOuus. DyiiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpruMeHeHne MPOCTHIX BEMIECTB, OOPA30BAaHHBIX YTJIEPOIAOM, U €TI0
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 CHCTEME XUMHYECKUX IJIEMEHTOB.
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 METaJJIOB: TUAPOMETAILTYPTrus, MUPOMETAILTYPIHS,
anekTpometaiutyprusi. Ilonstue o xopposuu MeramwioB. CrnocoObl 3alUTHl OT
KOPPO3UHU.

O6mas xapakrepuctuka MetamuioB |A-rpynmer Ilepuoandeckoil cructeMbl
XUMUYECKUX OdjeMeHToB. Hatpuii u kanuii: mnonyuyeHue, (QU3MYECKUEe U
XUMHUYECKHE CBOWCTBA, TPUMEHEHHUE ITPOCTHIX BEIIECTB U UX COECTUHEHUM.

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



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(VI1). Xpomarsl u IuxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

dusnueckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro COCIVUHEHHM.
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 comu 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 €€ COCIUHEHUMN.

[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 cephl, docdopa, xeneza, 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 PEaKIM Ha HEOPTaHMYECKHE aHUOHBI, KATUOH BOJIOPOJIa
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.
HayuHnble npyuHIMIB OpraHyu3ali XUMUYECKOT0 TPOou3BoICTBA. [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.
Ponp xuMuu B o0ecrieueHr YHEPTeTUIECKON 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 mnapdromepHbie cpenactsa. beitoBas xumwus. [lpaBuna
0e30IacHOr0 UCIOJIb30BaHUSl MpenaparoB OBITOBOW XWMHUHU B TOBCEIHEBHOM
KU3HH.

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

XuMus B celbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpalIbHble YTOOPEHMUS.

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 OJIHOTO W3 YYacCTBYIOIIMX B PEAKLIMU BEILIECTB,
Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUM, €CIH OJHO U3
BELIECTB HMMEET MpuMecH, Macchbl (00bEMa, KOJIMYECTBAa BEUIECTBA) MPOIYKTa
peaKkuuu, €ciau OJHO M3 BEIIECTB JaHO B BHUAE pPACTBOpA C ONPEACIEHHOU
MAacCOBOM JOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM W MOJSPHOU
KOHLIEHTpallMi BELIECTBA B pAacTBOpE, AOJIM BBIXOAA MPOAYKTA PpEAKIHH OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzamuss  MeXNpeaIMETHbIX  CBS3€d NpU  HM3yYEHUH OOwmWEed U
HeopraHuyeckoi xumuu B 11 kiacce 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, aHaIM3, CUHTE3, Kiaccu(ukanus, nepuoIuyHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJIETTUPOBAHHUE.

®u3uka: Marepus, MHKPOMHp, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUUECKUN YPOBEHD,
BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHME BEIIECTBA, HACANbHBIA Tra3,
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 M MOTOK YHEPTUH B IKOCHUCTEMAX.

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

TexHonorus: XMMHUUYecKasi IPOMBIIIJIEHHOCTb, METAJLUTYprusi, CTPOUTEIbHBIE
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJCTBO, MUIIEBAS MPOMBILIJIEHHOCTb,
(dapmarieBTHUYECKAS IPOMBIIIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKUX



nmpeuaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMSBI 110 XMMHWU HA VYIUJIYVBJIEHHOM YPOBHE
CPEAHEI'O OBIIETI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM € CHCTEMHO-ACSTEIBHOCTHBIM MOAXOJOM B CTPYKTYp€ JIMYHOCTHBIX pE3YyJIbTaTOB OCBOCHUS
npeaMera «XUMHUS» Ha YpOBHE CpedaHero oOIero o0pa3oBaHUs BBIJACICHBI CISAYIOIIME COCTaBIISIIONIME: OCO3HAHUE
00y4YaronMMuUCs POCCUMUCKONM TpakIaHCKOM HWJIEHTUYHOCTHU; TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH W
CaMOONPEACICHUIO; HAIMYME MOTHUBAIMU K OOYYEHHUIO; TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSI PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIIECTBE MpaBWJIaMM U HOPMaMU I[OBEICHUS; HAJIUYHE MPABOCO3HAHUS, SKOJOTMYECKOM KYJIbTYPHI,
CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMUS» OTPaXKatoT CPOPMUPOBAHHOCTH OIbITA MMO3HABATEIILHON U
MPAKTUYECKOMN JACSTEIIBHOCTH 00YYarOIINXCS B MPOIECCE PeaTU3aiii 00pa30BaTEIbHOM NEATeTbHOCTH.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS MpeaMeTa « XUMUs» OTpaxaroT chOPMUPOBAHHOCTH OINbITA MO3HABATEIIHLHOU U
MPAKTUYECKON JEATEebHOCTA OOYYaroIIMXCsl B MPOIECCE peau3aliui 00pa3oBaTelIbHON JEATEIbHOCTH, B TOM YHCIIC B
YacTu:

1) rpaxaaHCKOro BOCIMTAHMS .

0CO3HaHMS 00YYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEHN, YBAKEHUS K 3aKOHY U TIPABOIOPSIIKY;

MPEICTABICHUSI O COLIMAIBHBIX HOPMaX U MpaBUiiaX MEKJIUYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIBHOCTH TMPHU CO3JaHUM YUEOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX U
MO3HABATEIbHBIX 3aJ1a4, BHITOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apTyYMEHTHI IPYTUX MPU aHAIU3€ Pa3InUHbIX
BUJIOB y4E€OHOM 1€ITeTbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

[IEHHOCTHOT'O OTHOIIEHHUSI K UICTOPUYECKOMY U HAYYHOMY HACJIEANI0 OTEYECTBEHHOU XUMHUM;



YBaXCHUS K MPOIECCY TBOPUYECTBA B 0OJACTH TEOPUU U MPAKTUUECKOTO MPHIIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO
JAHHbIC HAYKU €CTh pPE3yJIbTaT JJIUTENIbHBIX HAOMIOJCHUHN, KPOMOTIMBBIX 3KCIEPUMEHTATBHBIX MOUCKOB, MOCTOSHHOTO
Tpya YYEHBIX U MPAKTUKOB,;

UHTEpeca W IIO3HABATEJIbHBIX MOTHMBOB B TOJYYEHHUH W TOCIEAYIONIEM aHaiu3e HUHPOpMAIMd O TMEepeOBBIX
JOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, dTUUECKOr0 TOBEJCHNS;

CIIOCOOHOCTH OIIEHWBATh CUTYallWHW, CBSI3aHHBIE C XUMUYECKUMH SIBIICHUSMU, U TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM
U C YYETOM OCO3HAHUS MMOCIEACTBUM MOCTYIIKOB;

4) dopmMupoBaHNS KYJIbTYPbI 310POBbS:

MOHUMAHMS [IEHHOCTEN 3/I0POBOro U Oe30macHOro odpasa KW3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHust TpaBuil Oe30MmacHOro oOpaleHusi ¢ BenlecTBaMU B OBITY, MOBCEIHEBHOM >KM3HU, B TPYAOBOU
NEeATENbHOCTH;

NOHUMAHUSl I[IEHHOCTH TMpPaBWI WHAUBUIYAJbHOIO M KOJUJIEKTUBHOIO O€30MaCHOrO0 TOBEJCHHUS B CHUTYyalusX,
YTPOXKAIOMIUX 30POBBIO U )KU3HU JIIO/ICH;

OCO3HaHMS MOCIIECTBUN U HEMPUSATHUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KYpEHHUSI);

5) TPYA0BOIr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HCCJIEI0BATEIbCKONW JESATEILHOCTH, OOIIECTBEHHO IMOJIE3HOM,
TBOPYECKOW U IPYTUX BUJIAX JEATEIBbHOCTH;

YCTAHOBKM Ha aKTMBHOE yYacTHE B PEIICHUU MPAKTUUYECKUX 33]a4 COLMAJIbHON HAIPaBICHHOCTH (B paMKax CBOETO
KJIacca, IIKOJIbI);

UHTEpeca K NPaKTUUYECKOMY H3Y4YEHHUIO Npodeccuil paziuyHOro pojaa, B TOM YHCJIE Ha OCHOBE NPUMEHEHUS
NPEAMETHBIX 3HAHHUI MO0 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJISIM TPyJa U pe3yibTaTaM TPYAOBOU IE€SITEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAIbHOW TpaeKkTopun oOpa3oBaHus, Oyaymed mnpodeccun u
peanu3anuu COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUU, HHTEPECOB U
noTpedHOCTEN 001IecTBa;

6) 3K0J10r14eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH IIeJIECOO0PA3HOI0 OTHOIICHUS K IIPUPOJIE KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIc;

MOHUMAHMS T100AILHOTO XapaKTepa AKOJOTHYECKUX MPOOJieM, BIUSHUS SKOHOMUUYECKUX MPOIIECCOB HA COCTOSIHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIbL;

OCO3HAaHMS HEOOXOJMMOCTH HWCIOJb30BaHUSA JOCTHIXKEHUM XUMHUU JUIS PEelIeHHs BOIPOCOB PAIMOHAIBHOTO
MIPUPOONOIH30BAHUS;

AKTUBHOI'O HENPUATHS JCUCTBUM, NPUHOCIIIUX BPEI OKPYXNKAIOLIEH IPUPOAHOM Cpele, YMEHUS IPOrHO3UPOBATH
HeOJIaronpusITHbIC YKOJIOTHYECKHUE MMOCIEICTBUS PEATPUHUMAEMBIX JEHCTBUI U IPEAOTBpaIaTh UX;

HaJIMYKS PA3BUTOTO IKOJOTMYECKOTO MBIIUICHUS, YKOJOTHYECKON KyJIbTYpPhl, OMbITA JIEITEIBHOCTH SKOJOTHUYECKON
HaIpPaBJICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS MMU B MO3HABATEIBHOM, KOMMYHUKATUBHOW U COLMAJIBHOW MPAKTHKE,
CITOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOSATH UICOJOTHH XeMOopoOuH;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN IPAKTUKH;

NOHUMAHUSl CHEeUU(PUKH XUMHUU KaK HayKd, OCO3HAHHS €€ pojii B (POPMUPOBAHUHU PAIMOHATBHOTO HAYYHOTO
MBIIUICHUS, CO3JaHUU I[EJIOCTHOTO MPEJCTABICHUS 00 OKpYXKAloleM MHUpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKa, B
MTO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH TIPOOJIeM COXPaHEHUS ITPUPOTHOTO PaBHOBECHSI;

yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHHM [IJI1 COBPEMEHHOM IIMBWIIM3allMM: B €€ TI'yMaHHCTHYECKOM
HaIPABJICHHOCTH U BaXXKHOW POJIM B CO3JIJaHUM HOBOM 0a3bl MaTEpUAIbHOW KYJIbTYpPHhI, B PEIICHUHU II100abHBIX MPpoOJieM
YCTOMYMBOI'O Pa3BUTHUSI UYEJIOBEUECTBA — CHIPHEBOM, JHEPreTUUYECKOM, MHUIEBOM U HSKOJOTMYECKONW OE€30MacHOCTH, B
Pa3BUTUHM MEIUIIMHBI, 00CCIICUCHUU YCJIOBHI YCIEITHOTO TPyJAa M 3KOJOTHYECKHM KOM(OPTHON KM3HU KaXKJIOr0 djieHa
o0miecTBa;

€CTEeCTBEHHO-HAYYHOW TPAMOTHOCTH: MOHUMAHUS CYIIHOCTH METOIOB IMO3HAHUS, UCMHOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJb30BaTh MOJIydaeMble 3HAHMS Ui aHaIu3a U OOBSICHEHUS SIBIICHUM OKPYI)KAIOIIETo MUpa U



IPOUCXOSIMUX B HEM HW3MEHEHUH, YMEHHUS JenaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAy4YHBIX (DaKTOB W
UMEIOIINXCS JAaHHBIX C IIEJTBIO TTOJIYICHHS TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEILHO HUCIIONH30BATh XUMUYCCKHE 3HAHMS JJIs PEIICHUs MPOOJIeM B PEabHBIX JKU3HEHHBIX
CUTYaIHsX;

WHTEpeca K TO3HAHUIO, UCCIIEA0BATELCKON IEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOPa30BaHUI0, K aKTUBHOMY MOJTYYECHHIO HOBBIX
3HaHWH M0 XMMHUHU B COOTBETCTBHUH C KU3HCHHBIMH ITOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B pa3InuHbIX chepax mpodeccuoHanbHOM NeITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3ysibTaThl OCBOCHMSI MPOrpaMMbl 10 XUMHHM Ha YpPOBHE CpeIHEero ooiero oOpa3oBaHUs
BKJIFOYAIOT:

3HaUUMble IS (OPMHPOBAHUS MHUPOBO33PEHHUS  OOYyYAIOUIUXCS  MEXAMCHUILUIMHAPHBIE (MEXIPEIMETHbIC)
oOlIeHay4YHbIE TMOHATHUS, OTPAXKAIOUIME IEJOCTHOCTh HAyYHOH KapTUHBI MUpa U CHEHU(PHUKY METOJIOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHs, SBJICHHE, MPOIECC, CHCTeMa, HAay4HbIN (aKT,
OPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCCIIET0OBAHNE, HAOIIOAEHUE, U3MEPEHUE, SKCIEPUMEHT U JIpYyTHUe);

yHUBEpCaJbHble Y4YeOHblE IEHCTBUs (TIO3HABaTENbHbIE, KOMMYHUKATUBHBIC, PETYJIATHUBHBIE), OOECIEUMBAOLINE
dbopmupoBanue GpyHKIIMOHATBEHON TPAMOTHOCTH Y COIIMAIIBHON KOMITETEHIIUUA 00YYarouXCs;

CIOCOOHOCTh O0YYalOUIMXCA HCHOJIb30BaTh OCBOCHHBIC MEXIUCUUIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS U
yHUBEpCaJlbHbIC yUeOHbIE IEUCTBHS B TO3HABATEIBLHON U COLUAIIbHOMN MPAKTHKE.

MertanpenqMeTHble  pe3ysibTaThl  OTPakalOT — OBJIAJICHUE  YHHUBEPCAIbHBIMHU  Y4€OHBIMH  IO3HABATEJIbHBIMH,
KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUSMM.

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIe HeiicTBUS
1) 6a30Bble JJOruYecKue JAecTBUSI:
CaMOCTOSITENILHO (POPMYITMPOBATh U aKTYaJIM3UPOBATh PoOIIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;



ONpEACINSITh LENU JEATeIbHOCTH, 3ajlaBasi MapaMeTpbl U KPUTEPUU HX JIOCTHXKEHHUS, COOTHOCUTH PE3YJbTAThl
NEATENbHOCTH C TOCTABJICHHBIMHU LIESIMH;

WCIIO0JIB30BATh MPU OCBOCHUYW 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJIEHUS: BBIICIATh XapaKTEPHbIE MTPU3HAKU MOHATHM
U yCTaHABIMBATh MX B3aWMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHSATHS JUIsi OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpPATh OCHOBAHUS M KPUTEPUU IS KIlaCCU(UKAIIMU BEIIECTB U XUMUUYECKUX PEaKIIUA;

YCTaHABJIUBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKIY U3YUYaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIE, AEAYKTHUBHbBIC, [0 aHAJIIOTMH), BBISBIATH 3aKOHOMEPHOCTH M
IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH BHIBOJIBI U 3AKIIOUCHHUS;

MPUMEHSThH B MPOIECCE MO3HAHUS UCTIOJIb3yEMbIE B XUMHHU CUMBOJIMUECKHE (3HAKOBBIE) MOJEIH, MPEeoOpa30BhIBATh
MOJIEJIbHBIE TMPEACTABICHUS — XMMHYECKUN 3HAK (CHMBOJI) AJIEMEHTa, XUMUYecKas (opmysia, ypaBHEHHE XUMHYECKOM
peaKkiuy — TMPU PEHICHUH Yy4eOHBIX TMO3HABAaTEIbHBIX W MPAKTUUECKHX 3a/]ad, MPUMEHATh HAa3BaHHBIE MOJCIIbHbBIC
MPEICTABICHUS JJIs1 BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3YYA€MbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 0a3oBbIe McCIIeI0BaATEILCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMH METOJ0B HAyYHOI'0 MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIUN;

dbopMynupoBaTh IEIM W 337aYd  WCCICAOBAHHS, WCIONb30BaTh  IOCTABICHHBIE U  CaAMOCTOSATEIHHO
chopMyIHpOBaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUSI U OCHOBBI JJI1 (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUII;

BJIQJIETh HABBIKAMU  CAMOCTOATEJIBHOTO  IUIAHUPOBAHUS M MPOBEJACHUS  YUYCHHMYECKUX  SKCIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHS HAOMIONATh 3a XOJIOM TIpoIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTarT,
dbopmynupoBath 000OIIEHUS W BBIBOJLI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3yJIbTAaTOB HCCIEIOBAHUS, COCTaBIISITh
000CHOBaHHBIN OTUET O IIPOJICTIAaHHON PadoTeE;

npuoOpeTaTh OMBIT YYEHUUYECKOW MCCIENOBATEILCKON M IMPOCKTHOW JESTEIBHOCTU, MPOSBIATH CIHOCOOHOCTH W
FOTOBHOCTh K CaMOCTOATEIBHOMY ITOUCKY METOJOB PELICHUS] MPAKTUYECKUX 3a7ay, NPUMEHEHUIO PA3JIMYHBIX METOJO0B
MTO3HAHHS.

3) pabora ¢ nuapopmanueii:



OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHMKAX HHQOpMAIMK (HAYYHO-TIONMYJISIpHAs JUTEepaTypa XHUMHUYECKOTO
coliepKaHusl, CHpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHamuM3upoBaTh MH(GOPMALMIO PA3TUYHBIX BHUJIOB U (opM
IpEeICTaBICHNS, KpUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTD;

(dbopMyIHpPOBATH 3aMPOCHI M MIPUMEHSTH PAa3IUYHbIE METOBI NMPU MOUCKE U 0TOOpe UHPOPMAILIUU, HEOOXOTUMOM IS
BBITMOJIHEHMs] Y4eOHBIX 3a]1a4 ONPEesIEHHOTO TUIIA;

npuoOpeTaTh OMBIT KCHOJB30BaHUSA WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH U PA3IMYHBIX MOUCKOBBIX
CHUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHMANbHYIO (OpMy mpeicTaBieHus HHGpopManuu (cXemsbl, IpaduKu, AUArPAMMBI,
TaOJIUIBI, PUCYHKU U APYTHUE);

UCTIONb30BaTh HAYYHBIN S3BIK B KA4eCTBE CpPEICTBAa MpU paboTe ¢ XUMUYECKOW WHPOpMaIueill: MPUMEHSThH
MeXMpeaMeTHbIe (hU3HUecKre 1 MaTeMaTHUYeCKUe) 3HAKU U CUMBOJIBL, (POpMYJIbl, a00peBUATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJHMYCCKHUC CPCACTBA HAT'TIAAHOCTH.

KoMMmyHnKaTHBHbBIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1aeMOM TEMBI B XOJI€ AUAJIOTa U/ UK JUCKYCCUH, BHICKA3bIBATh UJIEH,
bopMyJIUpOBATH CBOU MPEAJIOKEHUSI OTHOCUTEJIBHO BBIMOJHEHUS MPEIJIOKEHHON 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIlMEH pPe3yJibTaTOB IO3HABATEIBHON JESITEIbHOCTH, MOJYYEHHBIX CaMOCTOATEIBHO WU
COBMECTHO CO CBEPCTHMKAMU MPU BHIOJIHEHUU XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIEAOBAHUIO
CBOMCTB M3y4aeMbIX BEUIECTB, peaii3aliu y4eOHOTO MPOEKTa, U (HOPMYIUPOBATh BBHIBOJBI 10 PE3YJIbTaTaM MPOBEIEHHBIX
UCCJICIOBAHUM ITyTEM COTIIACOBAHUS TIO3UIIMI B X0/1e 00CYX IACHHS 1 OOMEHA MHEHUSIMH.

PeryiasiTuBHBIC YHUBEpCAJIbHbIC YUeOHBIE 1eiiCTBUA:



CaMOCTOATEJIbHO TUIAHUPOBATH U OCYIIECTBIIATH CBOIO ITO3HABATENIBHYIO JIE€ATEIbHOCTD, ONPEAEIIss €€ LENH U 3a7a4H,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh MpEejIaraeMblii aJITOPUTM ACHCTBUN MpPU BBIIOJHEHUU
y4eOHBIX U HCCIEAOBATENbCKUX 3a/a4, BbIOMpaTh Hanbosee 3(PPEeKTUBHBINA CIOCOO UX pEUICHUS C Y4ETOM MOJTyYEHHUS
HOBBIX 3HAHMI O BEIECTBAX U XUMHUYECKUX PEAKLIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICATEIHHOCTH Ha OCHOBE CAMOAHAIN3a M CAMOOIICHKH.

NPEJMETHBIE PE3YJIBTATHI

[IpenMeTHbIC pe3ynbTaThl OCBOSHUS TIPOTpaMMBbI 10 XMMHUU Ha yTIyOJIEHHOM YpOBHE HAa YPOBHE CPEIHEro OOIIero
o0pa3oBaHMs BKJIIOYAIOT crienuduueckue s ydeOHOro mpeaMera «XUMHs Hay4dyHbIe 3HAHUS, YMEHUS M CIOCOOBI
JIEUCTBUI 110 OCBOCHHIO, MHTEPIPETAIMHA U MIPEOOPA30BAHUIO 3HAHUH, BUBI ICSITCILHOCTH T10 TTOYYSCHUIO HOBOTO 3HAHUS
U TIPUMCHEHHWIO 3HAHWW B PA3IUYHBIX YYCOHBIX CHUTYallHsIX, a TAKXKE B PEajbHBIX KU3HECHHBIX CHUTYAIUSAX, CBSI3aHHBIX C
XUMHEH. B mporpaMMe 1o XuMuM MpeAMETHBIE Pe3yJIbTAThI MPEACTABICHBI 1O T0/IaM U3yYeHUSI.

10 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca « Opranndeckasi XUMHUs OTPaKaIoT:

c(hOpMHPOBAHHOCTD MPEACTABICHUI: O MECTE U 3HAUCHUH OPTaHMYECKOW XMMHH B CHCTEME €CTECTBCHHBIX HAYK U €€
poJii B OOCCIICYCHHH YCTOWYMBOTO PA3BUTHS UYEJIOBEUYECTBA B PEIICHUU IMPOOJEM 3KOJIOTMUYECKOW, SHEPTeTHUYCCKOW |
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3/IaHWM HOBBIX MAaTE€pPUAJIOB, HOBBIX HMCTOYHHUKOB DJHEPrUH, B
oOecreueHnr parmoHAILHOTO TTPUPOAOIIOIB30BaHUs, B (POPMUPOBAHNN MHUPOBO33PEHUS M OOIICH KyJbTYyphl YeJIOBEKa, a
TaKXKe SKOJOTUIECKH 0OOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO U MPUPOIAHOM CpPEIE;

BJIAQJICHUE CHCTEMOW XWMHYECKHX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIINE TOHATHS — XUMHUYECKUN
3JIEMEHT, aTOM, SAPO W OJICKTPOHHAs 000J04YKa aroma, S-, P-, O-aTOMHbIE OpOWTANIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHHSI aTOMa, THOPUAN3AIs aTOMHBIX OpOUTaseH, MOH, MOJIEKyJa, BaJICHTHOCTb, JIEKTPOOTPUIIATETHLHOCTD, CTCTICHb
OKHCJICHUS, XUMUYECKasl CBs3b, MOJIb, MOJIApHAs Macca, MOJSPHBIA OOBEM, YIJIEPOMHBIA CKeJIeT, (DyHKIMOHATbHAS
rpynmna, pajauKall, CTPYKTypHble (GopMmyisl (pa3BEPHYTHIC, COKpAIIEHHBIC, CKEJETHBIC), M30MEpHS CTPYKTypHas |
POCTPAHCTBEHHAs (T€OMETpUYECKas, OINTHYECKas), W30MEpbl, TOMOJOTUYECKUA PsJ, TOMOJIOTH, YTJIIEBOIOPOIHI,
KACJIOPOJ- ¥ a30TCOACpXKAIIME OpraHMYeCKhe COCIWHEHUS, MOHOMEp, TOJUMEp, CTPYKTypHOE 3BEHO,



BBICOKOMOJIEKYJISIDHBIE COEJIMHEHUS; TEOpUHU, 3aKOHbI (mepuoauueckuit 3akon JI. M. MenpaeneeBa, Teopusi CTPOCHHS
opranuyeckux BeuiecTB A. M. byTtiiepoBa, 3aKOH COXpaHEHHS MAcChl BEILECTB, 3aKOH COXPAHEHHUS W IPEBPAILECHHUS
SHEPIrUd MpPU XUMHUYECKUX PEAKIMSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHMS,
JeXallue B OCHOBE TMOHMMAHHS MPUYMHHOCTA M CHCTEMHOCTH XUMHYECKUX SIBICHHM; MPEACTABICHHUS O MEXaHHU3Max
XUMUYECKUX PEAKINd, TEPMOAMHAMUYCCKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHWS, O B3aMMHOM BIUSHUU
aTOMOB MW TpYIIN aTOMOB B MOJeEKydaxX (MHAYKTUBHBIA M Me30MepHbIil 3¢ dexts, opuentantsl | u |l pona);
(aKkTOIOrMYECKHE CBEICHHS O CBOMCTBAX, COCTABE, MOJYyUYEHUU U 0€30MaCHOM UCIOJIb30BAaHUHM BaXXHEHIIIMX OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM JEATEIHHOCTH YeTIOBEKA, OOIIMX HAYYHBIX MPUHIIUIAX XUMHUYECKOTO MPOU3BOJICTBA (HA
IpuUMeEpe MPON3BOJICTBA METAHOIA, TIepepadoTku HePTH);

c(hOpMHPOBAHHOCTh YMEHHH: BBISBIATH XapaKTCPHBIC TPU3HAKWA TIOHSITHH, YyCTaHABIMBATh WX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS TP OMKMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTb YMEHUM:

UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJMKY JUJIl COCTaBJIEHUS MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHUYECKHUX BELIECTB;

COCTABJISITh yYPAaBHEHHS XMUMHYECKUX PEAKIUN W PACKpPhIBATh HUX CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii TOCPEACTBOM COCTaBJICHHUS DSJIEKTPOHHOro OajaHca OSTUX peaklui, peakuuid HOHHOro oOOMeHa MyTEM
COCTABJICHUS WX TTOJTHBIX M COKPAIEHHBIX HOHHBIX YPaBHCHH;

U3rOTaBIMBATh MOJEIHN MOJIEKYJ OPraHUYECKUX BEIECTB JIJISl WJUTFOCTPALIMA UX XUMHAYECKOTO0 U TPOCTPAHCTBEHHOTO
CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUM: YCTAHABIMBATh MPUHAJJIC)KHOCTh M3yUYEHHBIX OPTraHMYECKUX BEIIECTB MO UX COCTaBY U
CTPOEHUIO K ONpPENENEHHOMY KJIACCy/TpyNIe COEAMHEHUHM, NaBaThb UM Ha3BaHUS IO CUCTEMAaTHYECKOW HOMEHKIIAType
(IUPAC) u mnpuBOaWTh TpPUBHAJIbHBIC HA3BAaHUSA JJIS OTACIBHBIX TMPEACTAaBUTENICH OpPraHM4YeCKHX BEIIEeCTB (ITHIICH,
aleTUJICH, TOJIyOJI, TIUIEPHH, STHWICHTIUKOIb, (PeHomn, Gopmanbaerns, ameranbIerui, aleToH, MypaBbHHAs KUCJIOTA,
YKCyCHasl KHCJIOTa, CTEAPUHOBAs, OJICMHOBAs!, MAJIBMUTHUHOBASI KUCJIOTHI, TJIMLWH, aTaHUH, MAJIbTO3a, (PPYyKTO3a, aHHUIIHH,
JUBHUHWII, U30IIPEH, XJIOPOIIPEH, CTUPOJ U JIPYTHUE);

c(hOpMHPOBAHHOCTb YMEHHUS ONPEAENATh BUJ XUMHUYECKOW CBSI3M B OPraHUYECKUX COCIMHEHHUAX (KOBaJIEHTHAs U
VOHHas CBA3b, G- U T-CBA3b, BOJOPOAHAS CBA3b);



c(hOpMHPOBAHHOCTh YMEHUS IPUMEHSTh TTOJIOKEHHUSI TEOPUU CTPOCHHMS OpTaHnYecKuX BemecTB A. M. bytieposa s
0OBSCHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTePU30BaTh COCTaB, CTpOeHUE, (DU3UICCKNE U XUMHUYCCKHE CBONCTBA TUITMYHBIX
MPEICTaBUTENICH PA3IUYHBIX KIACCOB OPTaHMYECKHX BEIIECTB: aJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKa/IMEHOB, AJKHUHOB,
apOMaTUYECKHUX YTJIEBOJOPOAOB, CIIHPTOB, aJbJACTUIOB, KETOHOB, KAPOOHOBHIX KHUCJIOT, MPOCTHIX U CIOXKHBIX 3(PHUPOB,
KUPOB, HUTPOCOSTUHEHUN N aMUHOB, aMUHOKHUCJIOT, OCJIKOB, YTJIEBOIOB (MOHO-, M- U TTOJIMCAXaPHUIOB), HILTIOCTPUPOBATH
TCHETHYECKYIO CBS3b MEXKAYy HHUMH YypPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHYECKHX PEAKIIMH C HCIIOJIb30BaHHEM
CTPYKTYPHBIX (hOpPMYT;

c(hOpMHPOBAHHOCTh YMEHHS TOATBEPKIATh HA KOHKPETHBIX MPUMEPAX XapaKTep 3aBHCHUMOCTH PEAKIIMOHHOU
CITOCOOHOCTH OPTaHMYECKHX COCAMHCHHI OT KPATHOCTH M THIA KOBAJICHTHOM CBSI3M (G- M M-CBSI3W), B3aHMHOT'O BIIUSTHUS
aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaXx;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHHUKHU yTIEBOAOPOIHOTO ChIPhs (HEPTh, MPUPOIHBIN Ta3, yTrOJb),
CIIOCOOBI €T0 MepepadOTKH B MPAKTHIESCKOE MPUMEHEHNE TTPOTYKTOB IEPEPadOTKY;

c(hOpMHPOBAHHOCTh BJIQJCHHUS CHCTEMON 3HAHUW O ECTECTBEHHO-HAYYHBIX METOJAaX TO3HAHUS — HaAOIIOJICHUH,
MU3MEPEHHUH, MOJICTTUPOBAHUH, SKCIIEPUMEHTE (PEaTbHOM U MBICIIEHHOM) M YMEHUSI IPUMEHSATD YTH 3HAHHUSI,

c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHITh OCHOBHBIC OIEpAIMU MBICIUTEIILHON NEATeIbHOCTH — aHAJIW3 U CHUHTE3,
CpaBHEHHE, O0OOIICHHWE, CHCTEMATH3aIlii0, BBISBJICHHEC NPHUYUHHO-CIICICTBEHHBIX CBS3€H — I W3yYEHUS CBOWCTB
BEIIECTB U XMMHYECKUX PEaKIIHA;

c(hOpPMHPOBAHHOCTh yYMEHHUH: BBISBISATH B3aUMOCBSI3b XHMHUYECKHX 3HAHUN C TMOHATUSIMH W TPEICTaBICHUSMU
JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB /Jisg 0o0Jiee OCO3HAHHOTO MOHWMAHMS CYHNTHOCTH MAaTepHUATbHOTO E€IMHCTBA
MHUpa, UCIOJIb30BaTh CHCTEMHBIC 3HAHUS 1O OPTraHWYECKON XUMHUU 11 OOBSICHEHUS W TPOTHO3UPOBAHWS SIBJICHUIA,
UMEIONINX €CTECTBEHHO-HAYYHYIO PUPOY;

c(hOpMHPOBAHHOCTh YMEHUI: TPOBOJUTH PACUETHI IO XUMHUYECKUM (POPMYJIaM U YPaBHEHUSIM XUMHYECKUX PEaKInn
C WCIOJIb30BaHUEM (PH3WUYECKUX BETUYWH (Macca, 00BEM ra3oB, KOJUYECTBO BEIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJTMYECTBEHHOW CTOPOHBI: PACUETHI 10 HAXOXKICHUIO XUMUICCKON (POPMYJITBI BEIIECTBA TTO U3BECTHBIM MAaCCOBBIM JOJISIM
XUMHYECKHX JJIEMEHTOB, IPOAYKTaM CTrOpaHus, MJIOTHOCTH ra3000pa3HbIX BEIIECTB;



c(hOpMHPOBAHHOCTh YMEHHIA: TPOTHO3UPOBATh, AHAIM3UPOBATH W OICHWBATH C TIO3UIUH IKOJIOTUUYECKOU
0€e30I1aCHOCTH TOCJEACTBHSL OBITOBOM M IPOU3BOJACTBEHHOM JEATEIBHOCTH YEJIOBEKa, CBS3aHHOW C MepepadOoTKOU
BEILIECTB, MCIOJIL30BaTh MOJYYCHHBIC 3HAHUS JJIS NPUHSATUS TPAMOTHBIX PEIICHUN MPOOJIeM B CUTYyallUsX, CBSI3AHHBIX C
XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CAMOCTOSITEIIbHO TNIAHUPOBATH U TIPOBOJUTH XUMUUYECKHUIA IKCIIEPUMEHT (TTOTyYSHUE U
U3YUYEHUE CBOICTB OpPraHMYECKUX BEIIECTB, KAYECTBEHHBbIE PEAKUHUU YIJIEBOAOPOJAOB pPA3IUYHBIX KIJIACCOB U
KHUCIIOPOJICOIEPKAIINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX 33/1a4 MO0 PACMO3HABAHUIO OPTraHUYECKUX
BEIIECTB) C COOJIOJIEHUEM TMpaBUil O€30MaCHOr0 OOpalleHus C BEIIeCTBAMH W JIA0OPaTOPHBIM OOOPYJIOBAHHEM,
dbopMyIHpOBaTh 1EIh WCCIAEAOBAHMS, MIPEACTABIATh B PA3IMYHON (popMe pe3yJbTaThl SKCIIEPUMEHTa, aHAM3UPOBATH U
OIIEHUBATh UX JIOCTOBEPHOCTb;

c(hOpMHPOBAHHOCTb YMEHUM:

coOJI0/IaTh MPaBHJIa DKOJIOTHYECKH 11€7IeCO00Pa3HOro MOBEIECHUS B OBITY M TPYJIOBOM JEATEIHHOCTH B IIEINIAX
COXPAHEHUS CBOETO 3I0POBbS, OKPYKAKOIIEN IPUPOAHON CPENbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

O0CO3HaBaTh OMACHOCTh TOKCHMYECKOI'O JICUCTBUS Ha >KMBBIE OPraHU3Mbl OMPEACIIEHHBIX OPraHMYECKUX BEIECTB,
noHuMas cmbici rmokaszarens ITJIK;

aHAIM3UPOBATh IE€JIECO00PA3HOCTh MPUMEHEHHSI OPTraHUYECKHUX BEIIECTB B MPOMBINIJIEHHOCTH M B OBITY C TOYKU
3pEHHUSI COOTHOLUEHUS] PUCK-TIONIb3a;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIAThH IICJICHANPABICHHBIA MOUCK XUMHYECKONW MHGPOPMAIMU B Pa3IMYHBIX
UCTOYHUKAX (Hay4yHass W YydeOHO-HAay4yHas JHUTeparypa, CpeiCTBa MaccoBoil uHbopmanuu, MHTEepHeT U npyrue),
KPUTUYECKHA aHAJIM3UPOBaTh XMMUUYECKYIO HWHQOpMaIuio, mnepepadaThiBaTh €€ W MCIOJb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOM y4eOHOI1 3a/1auei.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHUS Kypca «O0Ias 1 HeOpraHudeckasi XUMHsD OTPaKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUI: O MaTEpPUATBHOM €IWHCTBE MHPA, 3aKOHOMEPHOCTSIX U II03HABAaE€MOCTH
SIBJICHUW MPUPOJIbI, O MECTE U 3HAYECHUU XMMHH B CUCTEME €CTECTBEHHBIX HAYK U €€ POoJii B 00ECICUEHUH yCTOMYHUBOTO
pa3BUTHS, B PELIEHUU MPOOJEM SKOJIOTUYECKOM, SIHEPreTUYECKOM M MUILEeBOW O€30MaCHOCTH, B Pa3BUTUU MEIMUIIMHBI,
CO3/IJaHUU HOBBIX MAaTE€pUajoOB, HOBBIX MCTOYHUKOB DHEPTUHU, B OOCCIEUCHHUH PAIMOHATIHLHOTO MPHUPOIOIOIH30BAHUS, B



dbopMHUpPOBAHUM MHPOBO33PECHUSI M OOIIEH KyJIbTyphl YEJIOBEKAa, a TaKXKE DKOJIOTHYECKA OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U IPUPOTHOMN CpeIe;

BJIQJICHUE CHUCTEMOW XWMHYCCKUX 3HAHHWM, KOTOpas BKJIIOYACT: OCHOBOTOJATAIONINE IMOHATHS — XUMHUYECKHUH
3JIEMEHT, aTOM, SAPO aToMa, HM30TOIbI, JJICKTPOHHas 00ojiouka aroma, S-, P-, d-aTOMHBIE OpOWTAM, OCHOBHOE H
BO30Y)XIEHHOE  COCTOSIHUSI ~ aToMa, THOpUAM3aius aTOMHBIX — opOuTaned, WOH, MOJIEKyJa, BaJIEHTHOCTb,
ANEKTPOOTPHUIATEIIBHOCTD, CTEIICHh OKUCIICHHS, XUMUYECKas CBsA3b (KOBaJICHTHAS, HOHHAS, METANTHICCKAs, BOJIOPOIHAS),
KpUCTaJUTMUECKas peniérka, XUMHUYECKas pPEaKIUs, pPacTBOP, JJIEKTPOJIUTHI, HEIICKTPOIHMTHI, 3JICKTPOIUTHYCCKAS
JUCCOIMAIINS, CTENEeHb JUCCOIMAIlMU, BOJOPOJHBIN TOKa3aTelb, OKHCIUTENh, BOCCTAHOBHUTEINb, TEIUIOBON 3(hdEKT
XUMUYECKON peaKklud, CKOPOCTh XHUMHYECKON pEakiuu, XUMUYECKOe pPABHOBECHE; TEOPHH M 3aKOHBI (TEOpHUs
AJIEKTPOJIUTUYECKON IUCCOLManuu, nepuoguueckui 3akon .M. MenneneeBa, 3ak0OH COXpaHEHUsI MACChl BELIECTB, 3aKOH
COXPAaHEGHHUS W TPEBpAIICHHS] SHEPTHH TPHU XUMHUYECKUX PEAKIMsIX, 3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH
JIEUCTBYIOIUX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUW, MUPOBO33PEHUYECKUE 3HAHUSA, JIS)KAIIUE B OCHOBE
MOHUMAaHUS MPUINHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH; COBPEMEHHBIE TIPEJICTABICHHS O CTPOSHUH BEIECTBA HA
aTOMHOM, MOHHO-MOJICKYJSIPHOM M HaJIMOJCKYJSIPHOM YPOBHSX; MPEICTABICHUS O MEXaHW3MaX XUMHUYECKUX pPEaKIlui,
TEPMOAMHAMHYECKAX W KUHETHUYECKUX 3aKOHOMEPHOCTAX WX MPOTEKaHWsS, O XUMHUYECKOM PaBHOBECHH, PACTBOpax H
JUCTIEPCHBIX cHCTeMax; (DaKTOJOTMUYECKHE CBEICHUSI O CBOMCTBAX, COCTABE, MOJYYECHUU M 0€30MaCHOM MCIOJIb30BAHHUU
BOKHEUIITUX HEOPTraHWYCCKUX BEMIECTB B OBITY W MPAKTHYECKOW ACATEIBHOCTH YEOBEKA, OONIMX HAYYHBIX MPHHITUIAX
XUMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBIBIATH XapaKTEpHbIC MPU3HAKKA TIOHATHH, yCTaHABIMBAaTh HMX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONINE MOHSATHUS MIPHU ONMUCAHUNA HEOPTAaHUYECKUX BEIECTB U UX MPEBPAIICHUI;

c(OpPMHPOBAHHOCTh YMEHHUS WCIOJIb30BaTh XWMHYECKYI) CHUMBOJIMKY JJIS COCTaBICHUS (OPMYJ BEIICCTB H
YpPaBHEHUN XHMHYECKUX peakuuil, cuctemarnueckyro HomeHkinatypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTACIBHBIX
BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHUS OMPEIEIATh BaJCHTHOCTh M CTENEHb OKHUCICHUS XUMUYECKAX JJIEMEHTOB B
COCIMHECHMIX, BHUJ XUMHUYECKOW CBsI3W (KOBAJIGHTHAs, MOHHAS, METAJUTMYECKas, BOJOPOMHAS), THUI KPHUCTATMICCKOU
PEIIETKH KOHKPETHOTO BEIECTBA;



c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBHCHUMOCTH CBOMCTB BEIIECTB OT BHJA XMMHUYECKON CBSI3UW W THUMA
KPUCTAJUIMYECKON PEMIETKH, OOMEHHBIN M JOHOPHO-aKLIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOU CBSI3U;

c(hOpMHPOBAHHOCTh YMEHHI: KJIIACCU(PUIIMPOBATH: HEOPTaHUYECKHUE BEIIECTBA MO UX COCTABY, XUMUUYECKHE PeakLnu
[0 pPa3JIMYHBIM TpHU3HAKaM (YHUCIYy M COCTaBy pearupyroolux BeUIeCTB, TEIJIOBOMY 3((EeKTy peakluu, W3MEHEHUIO
CTETIEHEeW OKHCIIEHUSI 3JEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTaju3aTopa U JIpyrHe); CaMOCTOSITEIbHO BbIOUPATh
OCHOBAHMS M KPUTEPUHU TS KIAaCCU(PUKALIMN U3YYaeMbIX BEIIECTB M XUMUUYECKUX PEAKIINIA;

c(hOpMHPOBAHHOCTh YMEHHMS PACKpBIBaTh CMbICI nepuoandeckoro 3akona [I. . MenneneeBa u 1eMOHCTPUPOBATH
€ro CUCTEMAaTU3HUPYIOILYI0, O0BSCHUTENBbHYIO U IPOTHOCTUYECKYIO (DYHKIIUH;

c(OpPMUPOBAHHOCTh YMEHHUM: XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XMMHYECKHUX 3JIEMEHTOB
nepBoro—4erBéproro nepuonos llepuommueckon cucremor .M. MenaeneeBa, MCNOnb3ys IOHATHUS «OHEPreTUUYECKHUE
YPOBHUY, «IHEPreTUYECKUE MOILYPOBHU», «S-, P-, d-aTOMHBIE OpOHUTAINY, «OCHOBHOE M BO30YKIEHHOE SHEPreTUYECKUE
COCTOSIHUSI aTOMay; OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XMMHUYECKHX 3JEMEHTOB M UX COCAMHEHHH IO
nepuoaaM u rpynmnam llepuoanueckon cucremsl [[. . MenaeneeBa, BaJIeHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHHS UX IEKTPOHHBIX 000JIOUEK;

c(OpPMUPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH) OOLIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOM CBSA3M MEXAY HEOPraHMYECKHMMM BEIECTBAMU C IIOMOILBIO
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBaTh CYIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOro OajaHca 3TUX peakUuil; peakuuil MOHHOrOo OOMeHa NYTEM COCTABICHHUS UX IOJHBIX U
COKpAIlEHHBIX HMOHHBIX YPaBHEHMI; pEakUMd THAPOJIN33; pEaKkUuid KOMIUIEKCOOOpa3oBaHusl (Ha IpUMEpE
TUAPOKCOKOMILIEKCOB LIMHKA U AJIFOMUHUA);

C()OPMUPOBAHHOCTb YMEHHUS OOBSACHATh 3aKOHOMEPHOCTU MPOTEKAHUS XUMHYECKMX peakuuid C ydéToM uX
OYHEPIeTUYECKUX XAPAKTEPUCTHUK, XAPAKTEP MU3MEHEHUsS CKOPOCTH XMMMYECKOM PEAKIMU B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(GakTOpOB, a TaKXKE XapakTep CMEIICHHUS XMMHYECKOrO PaBHOBECHUS O] BIMSHHEM BHEUIHUX Bo3AeicTBuil (mpunuuim Jle
[[laTenbe);



cOPMUPOBAHHOCTh YMEHHsI XapaKTEepH30BaThb XHMHUECKHE pEaKIMH, JIekKallie B OCHOBE IPOMBIIUIEHHOTO
NOJIYYEHHUS] CEPHOM KHUCIIOTBHI, aMMHUaka, OOIIMe Hay4yHble MPUHUMUIBI XUMUYECKHUX IPOU3BOICTB; ILEI€CO00pa3HOCTh
IPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B IPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3pEHUS COOTHOUIEHUSI PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTH BJIAJCHUSI CUCTEMOI 3HAHUN O METOAAX HAy4YHOT'O MO3HAHUS SBJICHUHN MPUPOAbI — HAOIIOIEHHUE,
U3MEPEHNE, MOJIEINPOBAHUE, SKCIIEPUMEHT (PEaJIbHBI U MBICJICHHBII), UCIIONIb3YEMBIX B €CTECTBEHHBIX HAyKax, YMEHHUS
OPUMEHATh 3TH 3HAHMS MPHU SKCHEPUMEHTAIBHOM MCCIIEIOBAHUU BEIIECTB U I OOBSICHEHUS XMMHUYECKHUX SIBJICHUM,
UMEIOIIUX MECTO B MPUPOJIE, TPAKTUYECKOH JESITEIIbHOCTH YeJIOBEKa U B IIOBCETHEBHOW JKU3HH;

c(OPMUPOBAHHOCTh YMEHHUS BBIABIISATH B3aUMOCBSI3b XUMUUECKUX 3HAHUN C MOHATUSAMU U MPEACTABICHUSIMU JIPYTUX
€CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs1 O0JIee 0OCO3HAHHOTO MOHUMAHUS MAaTEPUATILHOTO €TUHCTBA MUPA;

c(hOpMHPOBAHHOCTh YMEHHUS MPOBOJMUTH PACUETHI: C HUCHOJIb30BAaHUEM IMOHSATUM «MaccoBas J0Jid BEIIECTBA B
pacTBOpe» M «MOJSIpHAs KOHLIEHTpAIMs»; MacChl BEIeCTBa WM O00bEMA raza Mo M3BECTHOMY KOJUYECTBY BEIIECTBA,
macce Wik 00bEMY OJIHOTO M3 YYacCTBYIOIIMX B PEaKIMU BEIIECTB; TEINIOBOro 3¢ (eKTa peakiuu; 3Ha4eHHUsI BOJAOPOJHOTO
[OKa3aTelisd paCTBOPOB KHUCIIOT U LIEIOYEN C U3BECTHOM CTENEHbIO TUCCOLMAINK; MacChl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTa PEAKLHH, €CIU OJHO M3 HCXOAHBIX BEIIECTB aHO B BHUJE pAacTBOpa C ONPENEIEHHOW MacCOBOW JOJIEU
pPacTBOPEHHOIO0 BEHIECTBA WJIM JaHO B M30BITKE (MMEET MPUMECH); JOJIM BBIXOJA MPOAYKTA PEAKIUH; OOBEMHBIX
OTHOIIICHUM T'a30B;

c(hOpMHPOBAHHOCTh YMEHUI: CAMOCTOSITENIBHO MJIAHUPOBATh U MPOBOAUTh XUMUYECKUI IKCIIEPUMEHT (IPOBEICHUE
peakiuuii MOHHOro OOMEHa, MOATBEPXKIECHHE KaueCTBEHHOIO COCTaBa HEOPTaHMYECKUX BEILECTB, OMpPEIEICHUE CPellbl
pPacTBOPOB BEIECTB C MOMOLIbI0 MHAMKATOPOB, MU3yUYEHUE BIMSHUSA PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOU
peakiuu, peuleHHe SKCIEePUMEHTAIbHBIX 3a7ad Mo temMaM «Mertamib»y u «Hemeramiby) ¢ coOmrofeHueM MpaBHIl
0e30MacHoro 0O0pallleHusi ¢ BEIIeCTBaMU M JA0OpAaTOPHBIM 000pyJoBaHUEM, (HOPMYIUPOBATH 1€JIb HCCIEIOBAHUS,
IPEACTABISATH B Pa3INUYHON (opMe pe3ynbTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX TOCTOBEPHOCTH;

cOpPMUPOBAHHOCTh YMEHHUI: COOMIOAAaTh MpaBWiIa IOJIb30BAHUSA XMMHMUYECKOH TMOCyl0l U Jab0paTopHBIM
o0Opy/sOBaHHEM, OOpAaIEHUSI C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH 110 BBINOJIHEHUIO JaOOPaTOPHBIX
XUMHUYECKUX OIMBITOB, SKOJIOTMYECKH LEIECOO0Pa3HOro NOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B ULEJAX
COXpaHEHHUsI CBOETO 370POBBS, OKpPYKAIOIIEH MPUPOIHON Cpebl U JOCTHKEHUS €€ YCTOMYMBOrO pa3BUTHs, OCO3HABATH



OTIaCHOCTh TOKCHYECKOTO JSHCTBHS Ha >KMBBIC OpraHHU3MBI ONpEACAEHHBIX HEOPraHWUYCCKUX BEIISCTB, IMMOHUMAS CMBICI
nokazarens [TJIK;

c(hOpMHPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IEJCHANIPABICHHBIA MOMCK XHMHYECKOW WH(GOpPMAIIMU B pPa3IMYHBIX
UCTOYHUKAX (HayuyHas W ydeOHO-Hay4yHas JIUTeparypa, CpeAcTBa MaccoBor wuHpopMmamumu, HHTepHeT W apyrue),
KPUTHYECKHA aHAJIU3UPOBATh XHMHUYECKYI0 HHGOpPMaIHio, nepepadareiBaTh €€ M HCIOJB30BAaTh B COOTBETCTBHUU C
MOCTaBJICHHOW y4eOHOM 3aauei.



Monyab «lIkoabHBIA YPOK»

IleseBbie MpUOPHUTETHI

MeToabl u IMPpUEMBI

YcraHoBeHHE TOBEPUTEIIBHBIX OTHOIICHUI
Memny yLII/ITeJIeM " €Tro y‘IGHI/IKaMI/I

[Toompenue, nojgaepxka, NoxBana, Ipockda yuuTess, mopydeHue

[ToOy>k1eHre MKOTLHIUKOB COOJIFOIaTh Ha
YpOKe OOILIENPUHSATHIE HOPMBI TIOBEICHUS

UYac oOurenus «Y CIBIIIAM APYT Apyray MpaBuiia 0OIIEHUS IKOJLHUKOB CO CTapIIuMU
(yuutensiMu) ¥ CBEpCTHUKAMU (IIKOJIbHUKAMM), COOTIOACHNE yUeOHON AUCIIUTLITMHBI

[IpuBrieueHE BHUMAHUS IIKOJIBHUKOB K
LIEHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha ypOKax
SIBJICHUN

Opraauzanust paboThl 00YYarOIUXCsl HA YPOKE C IEIBI0 TOTYYEHHUS COLUATBHO
3HAYUMOW MH(OPMAIIUY — BHICKA3bIBAHUS 00YYAIOIIUMUCS CBOCTO MHEHHSI

Hcnonbs3oBaHKue BOCIUTATENbHBIX
BO3MOXKHOCTEH copepx aHus y4eOHOTo
npeaMeTa

JleMoHcTpamus AeTsIM IpUMEPOB OTBETCTBEHHOT'O, TPAKJAHCKOIO IOBE/ICHNUS,
MPOSIBJICHUS YETIOBEKOJIIO0US ¥ 10OpOCEPACUHOCTH, Yepe3 MOI00p COOTBETCTBYIOLIUX
TEKCTOB JIJISI YTSHUS, 3a]71a4 JIJIs1 PEIICHUS, MPOOJIIEMHBIX CUTYaIIUH JJIs1 O0CYK/ICHHUS B
KJj1acce

[IpuMmeHeHne Ha YpOKEe MHTEPaKTUBHBIX (OpM
paboThI ydanmxcs

HHTGJ’IJ’IGKT}’&HBHHC HI'PbI, CTUMYJIMPYIOIIKUC ITO3HABATCIIbHYIO MOTHUBALIUIO
IOKOJIBHUKOB; KPYTJIbIC CTOJIbI, JUCKYCCHUHU, TPYIIIOBAA pa60Ta U1 pa60Ta B IMapax

MotuBanus 3pyIHpOBAaHHBIX YYAIIUXCS HAJ
UX HEYCIEBAIOLIUMHU OJHOKIACCHUKAMHU

Opranu3anus ColuaibHO-3HAYMMOTO COTPYTHHUYECTBA U B3AUMHOMN TTOMOIIH MEXTY
00y4JarImuMHUCs

I/IHI/II_[I/II/IpOBaHI/Ie " IOAJACPIKKa
HCCIIEN0BATEIbCKOM IEATEIHOCTH
MKOJBHHUKOB

Peanuzanms O6y‘laIOH_II/IMI/ICSI HHIUBUAYAJBHBIX U I'PYIITIOBBLIX UCCIICA0BATCIIBCKUX
IMPOCKTOB




BocnuratenbHbIl MOTEHIHMAJ YPOKa MpeAnosaraer 00si3arejibHOE BK/JIIOYEHHE TeMbl TOCyI1apCTBEHHOH
cUMBOJUKU P® B copep:kaHue yPOKOB

Peanuzarnus BocmuTaTeIbHOTO IMMOTEHITHAIA YPOKa MPEANOJIaracT OPUCHTAIMIO Ha I[EJICBbIC TPHOPUTETHI, CBSI3aHHBIC
C BO3pPaCTHBIMH OCOOCHHOCTSIMH YYAIIUXCS U 00€CIICUNBACT:

— YCTaHOBJICHUE CYOBEKTHBIX OTHOIICHHWM B IpoIecce YUeOHOM JEeATeIbHOCTH Yepe3 JICICTUPOBAHUE yUAIIUMCS psijia
YUYUTEIbCKUX, B TOM YHUCJIE M TUAAKTUYECKHUX TOJTHOMOYHWM; TPOSIBICHHUE TOBEPHUS K JETSAM CO CTOPOHBI II€Iaroros,
YBOKCHHS K UX JIOCTOMHCTBY M YECTH; aKIEHTHUPOBAHHWEC BHUMAHHS Ha WHIWBUIYAJbHBIX OCOOCHHOCTSX, MHTEpEcax,
yBJIEUEHUSX, TPUBBIYKAX TOT'O UJIM HHOTO YUEHHUKA;

— HCTOJB30BAHME BOCIUTATEIBHBIX BO3MOXXHOCTEW MPEIMETHOTO COJAEpKAHUS dYepe3 MoAOOp COOTBETCTBYIONIUX
TEKCTOB JIJIsl YTEHUS, 3a7a4 JJIs PEIICHUS, My3bIKH ISl TPOCIIYIITUBAHMS, TEM JIJII pUCOBAHUS, TPOOJIEMHBIX CUTYALUH IS
00CYKIIeHHUS, a TAKKE CUTYaLIMH, IPENOoIararonux [EHHOCTHBIN BBIOOD;

— CO3/I1aHHE€ TIO3UTHUBHBIX M KOHCTPYKTHBHBIX OTHOIICHUA MEXKIY YUUTEIIEM U YYCHUKAMU Yepe3 MOXBaTY, BBIJCICHHEC
CWIBHBIX CTOPOH YYCHHKA, OPTraHHM3allMI0 COBMECTHOW TBOPUYECKOW JESITCIIBHOCTH; YCTAHOBJICHHEC COTPYJIHHYCCKUX
OTHOIIIEHUN B TPOAYKTUBHON JEATEIHHOCTH, HWCIIOJIH30BAHHE MOTHBHPYIOMIETO IOTEHIIMada oMopa, oOpalieHue K
JUYHOMY OIIBITY YUYaIllUXCs, MPOSBIICHHE BHUMAHUS K YY€HHUKaM, TPEOYIOIIIUM TaKOrO BHUMaHUS,

— MOoOyXJIeHne 00yJaroImXcs COOMI0aTh MPaBUia BHYTPEHHET0 PACTIOPAAKa, HOPMBI TTOBEACHMS, TTpaBUjIa OOIICHHUSI
CO CBEPCTHHKAMH M IIeJaroraMu, COOTBETCTBYIomHue ykiany LIIkomsl, ycTaHOBIEHHE W MOMJIEPKKY JTOOpOKEIaTeIbHOM
aTMoc(epbl Yepe3 3aKperieHHe 3a KaKIbIM Yy4alllUMCS CBOEr0 MECTa, MCIIOJIb30BaHHE MPUBJICKATEIBHBIX ISl JETEH
TPaJMIINNI, TEMOHCTPAIMIO COOCTBEHHOTO IPUMEPA;

— opraHuzainuil 1medcTBa MOTHBHPOBAHHBIX W JPYAUPOBAHHBIX  OOYyYalOIIMXCS HaJ  HEYCIEBaIOIIMMU
OJIHOKJIACCHUKAMH, B TOM YHUCJE C OCOOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU, JAOUIET0 O0YYaOIIMMCSI COLIMATBHO
3HAYUMBIN OTIBIT COTPYAHUYECTBA ¥ B3aUMHOMW TTOMOIIIH;

— WHUIMUPOBAHME U TOAJCPKKY HCCIEIOBATEIbCKON NESITEIHbHOCTH OOydaronuxcs B GopMe HHIAUBUIYATbHBIX U
TPYIIIOBBIX MMPOCKTOB,;

— BKIIIOYCHHE YYHUTEIIMU B pabouue MporpaMMmbl MO BCEeM YYEOHBIM IIpeAMeTaM, Kypcam, MOIYJISM IEJIeBBIX
OpHUEHTHUPOB PE3YIbTAaTOB BOCHUTAHUS, UX YUIET B (GOPMYJIIMPOBKAX BOCIHMTATEIBHBIX 33]1a4 YPOKOB, 3aHSATHH, OCBOCHUS
y4eOHON TEMaTHKH, UX peaTn3aluio B O0yICHHH,



— BKJIIOYEHUE YUUTEISIMU B paboure MporpaMMbl y4eOHBIX MPEIMETOB, KypCOB, MOAYJIEH TEMAaTUKU B COOTBETCTBUU C
KaJICHIAPHBIM TIJIAHOM BOCTIMTATEILHOM pabOTHI;

— BBIOOP METOJIOB, METOJIUK, TEXHOJIOTMH, OKAa3bIBAIOIINX BOCIUTATEIHLHOE BO3ACHCTBHE HA JUYHOCTh B COOTBETCTBUU
C BOCMHTATENIbHBIM HJEAOM, I€JIbI0 M 3ajlayaMyd BOCIUTAHMS, II€JICBBIMH OPUEHTHUPAMHU PE3YyJIbTaTOB BOCHUTAHMS;
peanu3aiuio MpUOPUTETa BOCIIUTAHUS B YUeOHOM AeATEIbHOCTH;

— OpPUBJICYECHUE BHUMAHUS OOyYalOIMXCA K IIEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha YpOKaxX IMPEIMETOB, SIBICHUU U
COOBITHI, MHUITUUPOBAHNE OOCYK/ICHHH, BRICKa3bIBAHUN CBOETO MHEHHUSI, BRIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIEHHUS K
U3y4aeMbIM COOBITHUSIM, SIBJICHUSAM, JIUIIAM;

— IpPUMEHEHHE MHTEPaKTUBHBIX dbopm y4eOHOM paboThl — MHTEIUICKTYaJIbHBIX, CTUMYJIHUPYIOITUX
MO3HABaTEIbHYI0 MOTHBAIMIO, UTPOBBIX METOJUK, TUCKYCCHM, IAOIIUX BO3MOXXHOCTH IPHUOOPECTH OMBIT BEICHUS
KOHCTPYKTHUBHOI'O JMaJiora; TpYyNmoBOil paOOThl, KOTOpas YYUT CTPOUTH OTHOIIEHUS W JACHCTBOBaTh B KOMAaHJE,
CITOCOOCTBYET Pa3BUTHIO KPUTUUECKOT'O MBIIIIJICHHUS.

BocnuraTebHBIN MOTEHIMAJ YPOKA NPEANoJaraerT BKJIKYEHHE TeMbl CeMbU M CeMEHHBIX IEeHHOCTEN B
coJepkaHne YPOKOB.

Peanm3zanust BocuTaTeIbHOTO MOTEHITMAIA ypOKa IIPEAroiaraeT OpUEHTAIIUIO Ha 11eJIeBbIe IPUOPUTETHI, CBI3aHHbIE
C BO3PACTHBIMU OCOOCHHOCTSIMU y4YaIIUXCS U 00ECIIeUnBAET:

— (opMupoBaHHE YETKHUX IIEHHOCTHBIX YCTAaHOBOK Ha CEMEHHOCTh M MHOT'OJICTHOCTB, UTOOBI OOy4YaroIuecs
CBSI3BIBAIIA CBOE OY/yIllee UMEHHO C CEMEUHBIM 00pa3oM >KU3HU;

— MOHUMAHUSI 0COOOM 3HAYMMOCTH MHCTUTYTA CEMbHU JJIsi CAMOCOXPAHEHUS U Pa3BUTHUS OOLIECTBA, COXPAHEHUS
UCTOPUYECKOM MTaMsITH U TPEEMCTBEHHOCTH TTOKOJICHUH;

— OTBETCTBEHHOE M YBAXHUTEIHLHOE OTHOIICHHE OOyYarolMXCs K CTapiieMy IOKOJEHUI0, K POCCUMUCKUM
TPaIUIIMOHHBIM JIYXOBHO-HPAaBCTBEHHBIM IIEHHOCTSIM, B TOM YHCJIE€ KPEMKOH CeMbe, MHCTUTYTy Opaka Kak COI3y
MY>KYMHBI U )KEHIIUHBI, POKICHUIO U BOCTIUTAHUIO JICTEH;

— OCO3HAHUE CEMbU U TPAJMUIIMOHHBIX CEMEHHBIX OTHOIIECHUM KaK IIEHHOCTH B KHW3HU COBPEMEHHOTO YEJIOBEKa; —
PUOOIICHUE K CUCTEME TPAJIMITHOHHBIX TyXOBHO-HPABCTBEHHBIX IIECHHOCTEH;

— (hopMupoBaHKE Y 00YUAIOIINXCS KYJIbTYPbl CEMEHHBIX OTHOIIECHUHN, YBAXKEHHUSI K CTAPIIUM MOKOJIEHUSIM;

— TpUOOpPETeHHE OOYYAIONUMUCS OTBITa BBHICTPAMBAHUS MOJIETICH MOBENCHUSI U MEXIMYHOCTHBIX OTHOIICHHWHA B

CeMbE, COOTBETCTBYIOIIUX MPUHATHIM B POCCUMCKOM OOIIECTBE TPAAUIIMOHHBIM JYXOBHO-HPABCTBEHHBIM IIECHHOCTSIM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KouuyecTBo yacos
Ne HaumeHoBaHue pa3/ie/ioB U TeM Cozep:kanue BOCHHTATETLHOIO
KoHnTtpoibHbie
n/m NporpaMMel Bcero 6 IMpakTHYeCKHEe | oTeHIMANA YPOKA
a00ThI
P padoThI
Pa3nea 1. TeopeTnyeckne 0CHOBBI OPraHN4YeCcKOi XUMHH
Yo6enuts yYaluxcs B Hay4yHOH,
MIPAKTUYECKOM, JKM3HCHHOM,
npodeccruoHalIbHOM 3HAYMMOCTH TOTO WU
MHOTO KOHKPETHOTO 3aKOHA, SIBIICHUS,
OTKPBITHS, U300pETEHUHU
[peameT OpraHMIeCcKOi XUMHUH. Bocnranne ydamuxes - HyBCTBa
FOPAOCTH 32 POCCUUCKYK) XMMHYECK
1.1 Teopust CTpOCHHUS OPraHUICCKUX 8 pa p y yio
. HayKY;
coequnennii A. M. Bytneposa Y
Bocniutanne y ywamuxcs J00BH K
MIPUPO/IE;
Bocnuranue KYJIBTYpbI oO1IeHus
(opranmzanmsi ~ OOIIEHUST HA  YPOKE)
HeoOxomuMo ~ yuuTh YYeHHKA CTaBUTh
nepes; co0oil 1eJib U JOCTUTATh €
8
Pa3pnen 2. YriaeBogopoabt
91 [IpenenbHbIE YIIIEBOAOPOABI — 5 JlaTh 0cO3HaTh, YBUJIETh, YTO, PEIIasi U
AJIKaHbI, HUKIIOAJIKAHBI BBIIIOJIHAS BCE OOJIEE CIIOKHBIE 3a1a4l U
29 HenpenenbHbie yrineBogopoasl: 14 1 YIOPaKHEHUSI, yJalllecs: IPOJBUTAIOTCS B
' AJIKEHBI, AJIKAIUECHBI, AJIKUHBI CBOCM HMHTCJUICKTYaJIbHOM,




po(ecCHOHAIEHOM M BOJICBOM Pa3BUTHHU
93 ApoMaTH4ecKue yriieBoAOpPOIbI 3 Y6enuts y4danmxes B HAYYHOM,
' (apeHsI) MPAKTUYECKOM, JKM3HECHHOM,
npodeccuOHANBHON 3HAYMMOCTH TOTO WU
24 HpHpOHHBIe UCTOUYHUKHU 4 HHOT'O KOHKPETHOTI'O 3aKOHa, SBJICHUA,
' YIJIeBOJIOPOJIOB U HX IepepaboTka OTKPBITHS, H300peTCHHS
dopMHUpOBAaHUE BBHIYMCIUTEIBHBIX
HABBIKOB BOCIIUTHIBACT TAKHE KaueCTBa
l"anorennpoun3BoiHbIE N
2.5 4 yMa U peuH, KaKk TOYHOCTb, YETKOCTb U
YTIIE€BOJOPOIOB
SICHOCTh, Pa3BHBAET JIOTHYECKOE
MBIIIJICHUE OSTEH,
Hroro no pazneny 35

Paznen 3. Kuciopoaconepskamue oprannyeckme coeIuHeHUs

dopmMupoBaTh yMEHHE paboTaTh

3.1 Crnuptsl. deHon 11 paloHaIbHO, TUIAHOMEPHO,
OpraHU30BaHHO
[lpuBuTHE HABBIKOB 310pOBOTO 00Opa3a
KapOoHUIBHBIE COETUHEHHS: KA3HH.
Bocrutanne TpynomoOMst W 4yBCTBa
3.2 anpJeruabl 1 KeTonel. KapOoHOBBIE 21
c - KOJIJICKTHBH3MA.
kucaoThl. CroxxHsle 3Gupsl. XKups CosjlanMe Ha YpOKe CHTyaIH yCriexa,
peanu3yeT HpaBCTBEHHOE BOCIIUTAHUE.
dopmupoBaHHE MPABUIBHOTO , HAYYHO-
000CHOBaHHOTO OTHOILIEHHS K IIPUPOJIE,
3.3 VYrneBoasl 9 CIocoOCTBOBATh IKOJIOTHIECKOMY

BOCIIMTAHUIO UHTCPCCOB yHaIllIUXCA




Hroro no pazaeny 41

Pa3znen 4. A3orcoaepxamue opranmyeckue coeJuHEHUst

DopMHpOBaHUE MTOJIIOKUTEIBHOTO
OTHOILICHHS K 3HAHMAM II0 XUMUH,
JKCIEPUMEHTY

-BOCIIUTBIBATH AaKKYpPaTHOCTD,

4.1 AmuHBI. AMUHOKHUCIIOTHI. benku 12 1 2
MOCJIEJIOBATEILHOCTh M OCO3HAHHOCTH B
MPAKTHYECKON M HCCIIE0BATETbCKOM
pabote
Hroro no pazueny 12

Paspnen S. BoicokoMoJIeKy i pHbIe COeUHEHHUS

Y6enuts yyanmxcsi B HayYHOM,
MPAKTUYECKOM, ) KU3HEHHOM,
npodeccroHaIbHOM 3HAYUMOCTH TOTO WU
WHOTO0 KOHKPETHOTO 3aKOHA

BricokoMonexkynspHbie
5.1 6 1 JlaTh 0CO3HATh, YBHIETH, UTO, PElIas 1

COCIUHEHMS
BBITIOJIHSAS BCE OOJIee CIIOKHBIE 3a1a4 U
YIIPaXKHEHUS, YIaIIuecs IPOJABUTAIOTCS B
CBOEM HMHTEIUIEKTYaIbHOM,
1po()ECCUOHATIBHOM M BOJIEBOM Pa3BUTHU

Hroro mo pazneny 6

OBHIEE KOJIMYECTBO YACOB 110

ITPOI'PAMME 102 3 0







11 KITACC TEMATUYECKOE INTAHUPOBAHUE

KoaundyecTBo yacos Co}lepma}[ne
HaumeHoBaHue pa3/iesioB U TeM
Ne i/t KonTtpoasnbie | IIpakTnyeckne BOCIHMTATEJLHOIO
NPOrpaMMsbI Bcero
padoThI padoThI IOTEeHIHAJIa YPOKa
Pa3znen 1. Teopernueckne 0OCHOBBI XUMUM
Crpoenue atoma. [lepuogudeckuit 3aKoH Yo6enure  ydammxcs B
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 9 Hay4HOH, TPaKTHIECKOH,
snemenToB JI. . Mengeneena KU3HCHHOMH, 5
npodeCcCHoHATBHOM
3HQYMUMOCTH  TOTO  WJIHU
12 Crpoenue BemiecTBa. MHOTOOOpa3zue 11 1 HHOT'O KOHKPETHOI'0
. BEIIECTE 3aKOHa, SIBJICHUS,
OTKPBITHS, U300pEeTEHUN
Heobxogumo y4uTh
YEHUKA CTaBUTh MIEPe]l
1.3 XUMHYECKUE PEAKIIUN 19 1 3 y . p
co0oii 1eNb ¥ TOCTUTaTh
ux
Hroro no pazueny 39
Pa3nen 2. Heoprannueckas xumMust
2.1 HemeTamnnt 31 1 3 JlaTh oco3HaTh, YBUIETD,
YTO, peliasi ¥ BBITIOTHSIS
Bce 0oJiee CI0KHBIe
3a/la4uM U yIpaKHEHUs,
2.2 Mertanbl 23 1 2

yJauuecs IpoJIBUTat0TCs
B CBOEM
VMHTEIUIEKTYalIbHOM,




npodecCHOHATHHOM U
BOJIEBOM Pa3BUTUU
dopMupoBaHue
BBIYHMCIIUTEIbHBIX
HaBBIKOB BOCIIUTHIBAET
TaKUe KayecTBa yma u
peuu, KaK TOYHOCTb,
YETKOCTh U SICHOCTb,
pa3BUBAET JIOTUYECKOE
MBIIUICHUE JETEeH,

Hroro no pazneny

54

Pa3zgea 3. XuMus 4 ;KU3HL

MeToabl NO3HAHUA B XUMUU. XUMUS U
JKA3Hb

3.1

[TpuBuTHE HABBIKOB
3I0POBOTO 00pasa KU3HH.
Bocnuranue TpynomoOus
Y 9yBCTBa KOJUICKTHBHU3MA.
Coznanue Ha ypoke
CUTYyAIlNH yCIiexa,
peanu3yeT HpaBCTBEHHOE
BOCIIHTaHHE.
dopMupoBaHue
MPAaBUIBHOTO , HAYYHO-
000CHOBaHHOTO
OTHOIICHHS K PUPOJE,
CHIOCOOCTBOBAThH
IKOJIOTUIECKOMY
BOCIIUTAHHUIO HHTEPECOB
yUaIIAXCS




Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 knace/ I'abpuensia O.C., ObuiecTBO ¢ orpaHnueHHON 0TBETCTBEHHOCTHIO « [PODAY; AkiinonepHoe
obmectBo «M3narenbcTBo «lIpocBerienue»
* Xumus, 11 knace/ I'abpuensu O.C., OO11ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKiinoHepHoe
obmectBo «M3narenbcTBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

Beeaute 1. O.C.I'abpuensu, I'.I".JIsicoBa «Xumust Metoanueckoe nmocodue — 6a30Bbiit ypoBeHb» - M.: [Ipoda 2022 rog.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as Xumus B TecTax, 3afavax, ynpaxHenusx. 11 kmace» — M.: JIpoda, 2023 rog.
3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposibHBIE B TPOBEPOUHBIE padOTHI K
yueOHuKy». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HacronbHas kaura s yuutessi». Yacts 1 — M.:
Hpoda, 2019 rox.

5. O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HacronbHas kaura g yuurens». Yacts 2 — M.:
Hpoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3a1auu 1o XMMUHU U CIIOCOOBI UX perieHus» - M.: «poday,
2021rogm.

7. B.I'. lenncoBa «Xumus 11 kinacc noypounsie miansl mo yueOnuky O.C.I'abpuensina, I'.I".JIpicoBoit» - Bonrorpam»
Yuurens 2018ro.

8. M.A.Pg6osBa, Y.}O.Hesckas, P.B.JInnko «Tectel mo xumuu 11 knaccy, - M.: Dx3amen, 2019r.

9.9. O.C.I'abpuensn, N.I'.octpoymoB «Xumudeckuit skcriepuMeHT B mikosie 11 kmace»; - M.: ipoda. — 2019 rog.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

Brenure _ Bregurenanusiehttp:// www.chemnet.ru ['azeta « Xumus» 1 caldT 1151 yauTess «5 uay Ha ypoK XUMUK
http://him.1september.ru Enqunas xomnexius [{OP: [IpenmeTHast KOMIeKIus « X MU



http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HAyUYHBIE SKCTIEPUMEHTHI: XUMUsl. Kouteknus
Poccwuiickoro 061eodpa3oBaTeIbHOTO TIOpTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit

http://www alhimik.ru Becepoccuiickas onummnuaaa mKoJIbHUKOB 110 XUMHUH

http://chem.rusolymp.ru Opranuueckasi XAMHS: 3JICKTPOHHBIA YUSOHUK I CPETHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: SJICKTPOHHBIA YICOHUK

http://www hemi.nsu.ru OTKpsITBI KOJIIEMK: XUMUS
http://www.chemistry.ru JlucraniiuonHast onMuMnuaza no XMMUu: TeIEKOMMYHHUKAILIMOHHBINA 00pa30BaTeIbHbIA MPOEKT
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