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MOSACHUTEJIbBHASA 3AIINCKA

PaGouast mporpamMmMa mo XMMUU Ha YPOBHE CPEIHEr0 OO0IIEero 0O0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit ®@enepaunn», TpeOOBAHUI K pe3yJbTaTaM OCBOEHUS
benepanbHOI o0Opa3zoBaTeIbHON IpOrpaMMbl CpeIHEro o011ero
obpazoBanusi(POIl COO), npencraBneHHbXx B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenoiaBaHus
yueOHOro mnpeamera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
Qdenepanuy, peaqu3yIOIIMX OCHOBHBIE 00pa3oBaTelbHbIE MNPOrpPaMMbl, U
OCHOBHBIX TMoyIoXkeHUuN «CrpaTeruu pa3BUTHs BocnuTaHusi B Pocculickoi
@epnepanuu Ha nepuoa a0 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHSI Ha YpPOBHE YIUIYOJIEHHOIO H3Y4YEHHUs 3aHUMAEeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanusi ywamuxcs 10-11 kmmaccos.
W3ydyenue mpeamera, peanuzyemMoe B YyCIoBHAX U epeHIHpOBaHHOTO,
npoduibHOTO O00y4YeHHs, TPHU3BAHO OOecHeunTh 0011e00pa3oBaTENbHYI0 U
OOIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHMKOB IIKOJBI, HEOOXOJUMYIO IS
aJanTalyyi UX K ObICTPO MEHSIIOUTMMCS YCIOBUSIM U3HU B COLIUYME, a TaKxkKe s
IPOJOJDKEHUs OOy4YeHHUsl B OpraHu3alusax MNpodecCHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJIICTCS OJJHOW U3 IPUOPUTETHBIX JUCIIUILINH.

B nporpamme mno XuMHM Ha3Hau€HHE TpeaMeTa «XHUMHUSD TMOJTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIIOJIAralolMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBICHHOCTH IIEJeH, coaepKaHus,
pe3ynabTaToB OOy4YEeHUS M TPeOOBaHUN K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CIIEAYIOIIME BBIMOJIHAEMbIE MPOTPAMMON IO
XUMUU QYyHKIINUU:

e THPOPMALIMOHHO-METOIUYECKAsA, peaju3alus KOTOpod obecrneyruBaeT
MOJIyYeHUE MPEACTABICHUS O ILENsIX, COAEep>KaHWU, OOIel CTpaTeruu
oOyueHus, BOCIUTAHUA U PAa3BUTHsI O0YUYaIOUINXCA CPEACTBAMH MPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OPraHU3AIMOHHO-TJIAHUPYIOIAsl, KOTOpas MpelycMaTpUBAaET ONpeeieHue:
NPUHILUIOB  CTPYKTYPUPOBAHUST U  MOCIEJOBATEILHOCTA  M3y4YCHUS
y4eOHOro  Mmarepuasna, KOJMYECTBEHHBIX M  KayeCTBEHHBIX  €ro
XapaKTepUCTHK; MOAXO0A0B K (POPMUPOBAHUIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJISI U OIEHKH O00pa30oBaTeIbHBIX TOCTIXKEHHM OOydYaroIMXcs B
paMKax HTOroBOW arrectaliud B (HOpMe €AMHOr0 TOCYIapCTBEHHOIO
’K3aMeHa M0 XUMUHU.

[Iporpamma asis yriryOa€HHOTO U3yYEHUSI XUMUU:



e YCTAHABJIMBAE€T MHBAPUAHTHOE NIPEIMETHOE COAEPIKaHUE, 00sA3aTeIbHOE JIIs
U3y4eHUsT B  paMKax OTHENbHBIX Tnpoduiel, mnpeaycMaTpuBacT
pacnpeneieHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIep KaTeNIbHbIM JIMHUSIM/pa3ienam Kypca;

e TaET MPUMEPHOE paclpeesieHne yueOHOTO BpeMEHHU, PEKOMEHIyeMOro JIJIst
U3YUYCHUS OTNICTHHBIX TEM;

eTpeJyIaraeT MPUMEPHYIO TOCIEAOBATEIILHOCTh HW3Y4YEHHUS  y4eOHOTO
Marepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEAMETHBIX CBS3EH;

e Ta€T METOAMYECKYI0 MHTEPIPETALHMIO 1IEJIEH U 3a7a4 U3yUEHHUs NIpeIMeTa Ha
yIIyOJIEHHOM ypOBHE C YU4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpemHero oOmero o0pa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3yJIbTaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTelnbHON
MPOrpaMMBbI CpEeHETO o01iero oOpa3zoBaHuUs (JIMYHOCTHBIX,
METaINpeIMETHBIX, MPEAMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHUIIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUN  0OydYaromerocs IO OCBOCHHIO
CoJIep>KaHUs TIpeIMETa.

[To BceM Ha3BaHHBIM TO3UIMSAM B IPOrpamMMe MO XMMHHU TMPETyCMOTpPEHA
IPEEMCTBEHHOCTh € OOy4Ye€HHEM XUMUU Ha YPOBHE OCHOBHOTO OOUIEro
oOpa3oBaHus. 3a TMpeleiIaMd yCTAaHOBJIEHHOM MporpaMMod MO  XUMHUU
00s13aTeNbHON (MHBApUAHTHON) COCTABJISIONICH COJEp:KaHUs y4eOHOTO MpeaMeTa
«Xumus» OcTaéTcsi BO3MOXKHOCTb BBIOOpa €ro BapHAaTHUBHOM COCTaBJISIOLIECH,
KOTOpas JOJDKHA OMPENENSAThCS B COOTBETCTBUU C HANpPABICHUEM KOHKPETHOTO
npoduist 00yueHus.

B coorBerctBHM ¢ KoHuentyaibHbiMH TosioxkeHusmu DPIroC COO o
HAa3HAYEHUU TIPEAMETOB 0a30BOro W YIUIyOJIEHHOTO YpOBHEM B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHs Ha YPOBHE CpeAHEro ooImero obpa3oBaHUS
XUMHUSL Ha YpOBHE YIUIYOJIEHHOIO W3Y4Y€HHUsI HalpaBieH Ha pealn3alulio
MPEEMCTBEHHOCTH C  MOCJCAYIOMUM  OTallOoM  TIONYyYCHHUS  XUMHUYECKOTO
oOpa3oBaHMsi B paMKax M3Yy4YCHHUS CIEHIUATbHBIX €CTEeCTBEHHO-HAYYHBIX U
XUMHUYECKUX JIMCUUIUIMH B By3ax M OpPraHU3alUsiX CpeHEro npodeccuoHasIbHOTO
oOpa3zoBanusi. B 3Toil cBA3M u3ydeHHe MpeaMeTa «XUMHUS» OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha paclIMpeHHe U  yIrIyOJieHHe TEeOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIUXCS, BRIOPABIINX OMpPEACIEHHBIN TTPOodHIiIh
0o0y4eHusi, B TOM YHCIIE C IEPCTIEKTUBOM MOCIEIYIOMIETrO MOTYYEHUS XUMUIECKOTO
o0pa3oBaHus B OpraHU3alusax MpodeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO K mMmIaHUPYyEeMbIM pe3yJbTaTaM OCBOEHUS
dbenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CpPETHETO O00IIero 00pa3oBaHUS
U3ydeHHEe TMpeaMeTa «XuMHUS» OPHUEHTUPOBAHO TAaKKe HaA pelieHue 3aaad



BOCIIUTAHUS W COIMAIBHOTO Pa3BHUTHs OOydYarommxcs, Ha GOpPMHUPOBAHUE y HHUX
OOIIEMHTEIUIEKTYaIbHbIX YMEHHUM, YMEHHUI pallMoHaIu3alil y4eOHOTO Tpyaa u
000OIIEHHBIX  CHOCOOOB  NIEATENBHOCTH, HMMEIOUUX  MEXKIUCUUILTMHAPHBIN,
HaJIPEIMETHBIA XapaKTep.

CocraBasiomuMu  rpeameTa «XUMHs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHs
SBISIIOTCS  yrIyOnéHHbie Kypcbl — «Opranwdeckas xumus» U «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHny Moaxoa0B K 0OTOOPY M CTPYKTYPHOU
OpraHM3allH COJIEPKAHUS ITUX KypCOB B MpOrpamMMe IO XHMHH 33 OCHOBY
npuHAThl nojioxkeHus GI'OC COO o paznuuusax 0a30BOro u yriryOJE€HHOTO
YPOBHEHN U3YUYEHHUsI IPEIMETA.

OcHoBy coaepkanus KypcoB «Opranudeckas xumus» u «OOmas wu
HEOPraHU4YecKass XUMHUS» COCTAaBISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSAIIUXCSA K 0a30BOMY YpPOBHIO M3YyYEHHs MpeAMeTa. JTa CUCTeMa
3HAHUM T[IOJY4YaeT OIpPEAEIEHHOE TEOPETUYECKOE JIOMOJHEHUE, ITO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONbImUK 00BEM  (PaKTOIOTHIECKOTO
Matepuana. Tak, Ha yrayOn€HHOM YpOBHE H3YyYEHHsS MpeaMera obecreueHa
BO3MOXXHOCTh 3HAQUMTEJbHOTO YBEJIMYEHUS OObEMa 3HAHMM O XUMHUYECKHX
AJIIEMEHTAaX U CBOMCTBaX HMX COEIMHEHUN HAa OCHOBE PACIIMPEHUs U yriayOjeHus
NPEACTABICHUA O CTPOCHUM BEIIECTBA, XMMHYECKOM CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKAaHMs PEaKLUM, pacCMaTPUBAEMbIX C TOUKHU 3PECHHS] XUMUYECKOU KUHETUKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuonnueckoi
CUCTEMBI XUMUYECKUX AIIEMEHTOB 0azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XMMHUYECKas CBS3b
OOBSICHSIETCSI C TOUKU 3PEHUSI SHEPreTUYECKUX U3MEHEHUH npu €€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKE C TOYKH 3PEHHUS MEXaHM3MOB e€ oOpazoBaHus. M3ydeHue
TUTIOB ~ pEaKluid  JOmoJHseTcs  (HOpPMUPOBAHHEM  TpEACTaBIeHUH 00
ANEKTPOXUMHUYECKHUX MPOLIECCaX U JIEKTPOJIU3E PACILUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHnyeckoil XMMHUHU TpPH PACCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTHU
COCIMHECHHM yAeNIsIeTcsl 0c000e BHUMAaHHME BOIPOCcaM 00 3JEKTPOHHBIX 3 deKTax,
O B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKIui.

Oco0oe 3HayeHHWE HMEEeT TO, 4YTO Ha COJEpKaHHEe KypCOB XHUMHH
yIIyOJEHHOTO YPOBHS U3YUEHHUS JJI KIACCOB ONpeAeaEHHOro npoduis (rj1aBHbIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep [ONOJHEHUW K o0OImeil cucreme
MpEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMUSIHUE CMEKHbIC MpeaMeThl. Tak, Hanmpumep,
B COJIEpKaHUU TpeaMeTa NIl KJIACCOB XUMHUKO-(pu3ndeckoro nmpodusis O60bI10e
3HaueHue OyJIyT UMETh 3JEMEHThl y4eOHOro maTtepuasia mo oomei xumuu. [lpu
U3YYEHUU IMpeAMeTa B JIAHHOM CJydae akUeHT OyJeT cleiaH Ha OOIIHOCTh
METOJIOB TO3HAHWMS, OOMIHOCTH 3aKOHOB M TECOPUU B XUMUU U B (PU3HMKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKYJsipHast Teopusi B (U3HMKE), 3aKOHBI COXpPaHEHUS



MacCchl M JHEPIUM, 3aKOHBl TEPMOJAMHAMUKH, 3JIEKTPOIN3d, NPEACTABICHUA O
CTPOECHMH BELIECTB U IPYTOE.

B TOo xe BpeMs B CoOAEpKaHUM TMpeaMeTa Uil KJIACCOB XHUMHKO-
Oounosornyeckoro npoduiist OoNbIINKA yAENbHBIA BeC OyleT UMETh OpraHuyeckas
xumus. B »3TOM cimydae mpeAocTaBiseTcs  BO3MOXKHOCTh — Ajid  Oolee
00CTOSAITENBHOIO  PAacCCMOTPEHHS] XMMHMYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJSAT, K MpUMEpPYy, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMIMUIbI, OENKH, YIJIEBOJbI, HYKJICHHOBBIC
KHUCJIOTBI U Apyrue. [Ipm 3ToM 3HaHMA O COCTAaBE M CBOMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIaCCOB OPTraHMYECKUX BEIIECTB CIIY)KAaT OCHOBOM I W3y4YEeHUS
CYILIIHOCTHU IPOLECCOB (POTOCUHTE3A, AbIXaHUs, MUIIEBAPEHUS.

B mnmane ¢QopmupoBaHMs OCHOB Hay4HOIO MHPOBO33PEHHUS, OCBOCHHS
0O0IIIeHayYHBIX METOJIOB [TO3HAHMS U OTIBITA MTPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HaHUW H3ydYeHHUE MNpeaMera «XUMHUS» Ha YTriyOJIEHHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEAMETaMHU, BXOIAIIMMHU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHbIE mpenMeTb», «MaTemaTuka u
uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Tpn u3ydyenuun yuyeOHOro mnpeaMera «XuMus» Ha YriayOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
ypOBHE), 3a7jauell MepBOCTENICHHON 3HAYUMOCTH SIBISIETCS (POPMHpPOBAHUE OCHOB
HayKM XHMHUU KakK oOO0JIacTH COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTHUECKON
NEATEIIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhl. Pemenue
3TOM 3amauv Ha YriayOJEHHOM YpOBHE HW3Y4YEHHUs TMpeaMeTa Mpeanojaraer
peAIM3alNI0 TaKUX 1EJIeH, KaK:

e popMHupoBaHME TpEACTaBIEHUI: O MaTepualbHOM €AMHCTBE MHUDA,
3aKOHOMEPHOCTAX U IIO3HABAEMOCTH SIBIICHUU IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poin B OOECIeHYeHHH
YCTOMYMBOIO  pPa3BUTHUS  YEJIOBEYECTBA: B  pEHIEHUMH  MpoOJeM
HKOJIOTUYECKOM, YHEPTeTUYECKON M THUIICBON OE30MacHOCTH, B Pa3BUTUU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
00€eCIeYeHNN PalMOHAIBHOTO MPUPOJONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJIbTYphl YEJIOBEKA, a TAKXKE 3KOJIOTMYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHOM Cpefe;

*eOCBOCHHME CHCTEMBl 3HAHMM, JIEKAIKMX B OCHOBE XHWMHUYECKOUN
COCTaBJISIOLIEH €CTeCTBEHHO-HAyYHON KapTHUHBI MUpPA: (PyHIaMEHTAIbHBIX
MOHATHUM, 3aKOHOB M TEOPUUA XUMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIPHOM,  HAAMOJIEKYJIIPHOM, O  TE€PMOAMHAMHYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHHUS XUMUYECKUX pPEaKLMi, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMax, 00 0OmImx
HAyYHBIX MPUHIIAIIAX XUMHUYECKOTO TIPOU3BOJICTBA;

« popMupoBaHue y oOyyJaroumxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUU I OOBSICHCHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOM XWUMUHU, IJII OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPHUPOIY;
IPaMOTHOTO PEIICHHs POOJIeM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJIM3a U OIICHKHU C MO3UIINI 3KOJIOrMYeCcKOr 0€30MacHOCTH MOCIEICTBUMA
OBITOBOMI M MPOU3BOACTBEHHOHN [EATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKAM  TPOU3BOACTBOM, HCIIOIh30BAHHEM U  MepepabOTKON
BEILIECTB;

e yIUIyOJICHHE TIPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS, HEOOXOIMMBIX
UIsE TIPUOOPETeHHs] yMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHCHHUS] XWMHUYCCKHX SBICHHH, HMMEIONIUX MECTO B TIPHUPOJE, B
MPAKTUYECKON IEATEIbHOCTH U TOBCEAHEBHOMN KU3HMU.

B mane peanuzanuu mepBOOYEpPEAHBIX BOCIUTATEIBHBIX M Pa3BHBAIOIIUX
GyHKUMNA TETOCTHOM CHUCTEMBI CPEJHEro oOHIero oO0pa3oBaHUs NpPU U3YUYECHUU
npeaMera  «XuUMHUS» Ha  yrayOJEéHHOM  YpOBHE OCOOYI0 — aKTyallbHOCTb
pUOOpETAIOT TaKKE IEJIH U 3a]1a4uH, KaK:

e BOCTIMTaHHE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOIBI, YBAKCHUS
K TIpollecCy TBOpYECTBA B 00JIACTU TEOPETUUYECKUX U TPHUKIATHBIX
UCCJIeI0BAHUM B XUMUH, dbopmupoBaHue MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

ePa3BUTHE MOTHBAIIMM K OOYYCHHIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIMTAaHWUIO  HA  OCHOBE  YCBOCHUS
00IIICUEJIOBCYECKHUX IICHHOCTEMH;

e Pa3BUTHE IO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX UM TBOPYECKUX
criocoOHOCTeM oOyuaronuxcsi, (QopMHpOBaHUE Yy HUX CO3HATEIBLHOTO
OTHOIICHUSI K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHENTHON MpodeCCHOHAIBHON U OOIIECTBEHHOMN JIeITEIIbHOCTH,
OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY 3/I0POBbI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e popMUpOBaHUE YMEHHH W HABBIKOB Pa3yMHOTO TIPHUPOJIOIOIH30BAHUSA,
Pa3BUTHE IKOJIOTUYECKON KYJIbTYPhI, TPUOOPETEHHE OMbITa OOIIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOMN JAESITEITbHOCTH.

OO111ee YMCIIO YacoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHUS] XUMHUH Ha yTiyOJIeHHOM
YpOBHE CcpeaHero obiero oOpazoBaHusi, coctaBisier 204 yacoB: B 10 kmacce —
102 gaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUA

Teopernuyeckne 0OCHOBbI OPraHUYECKON XUMUM.

[IpenMer u 3HaueHHE OPraHMYECKONW XMUMHH, MPEACTABICHUE O MHOTOOOpa3HH
OPraHUYECKUX COCIUHECHUN.

DJEeKTpOHHOE CTPOEHHME aToMa Yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMA. BalleHTHbIE BO3MOYKHOCTH aToma yriepoja. XUMHUYECKas CBS3b B
OpraHUYeCKUX COeAMHEHUSX. TuIbl rHOpUIM3alMK aTOMHBIX OpOHUTaliel yriepoja.
Mexanuzmbl  00pa30BaHHMS  KOBAJIEHTHOM CBsI3M (OOMEHHBI UM JIOHOPHO-
aKuenTopHselil). Tumbsl TEpeKkphIBaHUS AaTOMHBIX OpOWTaleld, O©- U T-CBS3H.
Opnunaphasi, 1BOMHas W TpouHas cBsi3b. CHocoOBl pa3phiBa CBsI3eM B MoOJIEKyJax
opraHuueckux BemiecTB. [loHsiTue o0 cBOOOAHOM pajukaie, HykKiIeoduie u
anexTpodue.

Teopus cTpoeHus: Opraunveckux coeannenut A.M. bytiiepoBa u coBpeMeHHbIE
IPEACTABICHUSI O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUHM CTPOCHHSI OPTraHUYECKUX
coeuHeHnt. MonekymsipHble U CTPYKTypHble (Qopmyibl. CTpyKTypHBIE (HOPMYIIbI
pa3IMuYHBIX BHUIOB: pa3BEPHyTas, COKpall€HHasA, cCKeneTHasd. M3omepusas. Buubl
U30MEPUU: CTPYKTYpHasi, MPOCTPAHCTBEHHAs. DNEKTPOHHBIE 3 (EKTH B MOJEKYIaxX
OpraHUYECKUX COCTUHEHUN (MHAYKTUBHBIN 1 Me30MEPHBIN 3D (PEKTHI).

[IpencraBnenne o KiIaccupukanuu oOpraHudeckux BemiecTB. [lonsTue o
dbynkunonanbHou Tpynne. ['omonorusi. ['omonoruyeckue psiapl. CuctemaTudeckas
HOMeHKIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHMS
OTAENBHBIX MTPEICTABUTEIICH.

Ocobennoctn u KjaccUUKAIUs OpraHUYecKuX peaknuil. OKUCIUTETHHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W UX MPEBPALCHUI:
O3HAaKOMJIEHHE C 00pa3laMu OpraHMYEeCKUX BEIIECTB M MaTepuajaMu Ha MX OCHOBE,
OMBITHl MO MPEBPAIICHUIO OPraHUYECKUX BEUIECTB NMpPU HArpeBaHuu (IUIABJICHUE,
OoOyTJIMBaHWE W TOPEHHE), KOHCTPYMPOBAHHWE MOJENCH MOJEKYT OPraHMYEeCKUX
BEILIECTB.

YrieBoaopoasl.

Ankanel. ['oMonoruueckuil psifi ankaHoB, oOmiasi ¢opmysia, HOMEHKIATypa U
n30MepHs. DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJNCKYN AlKaHOB, SP -
rubpuau3anms aTOMHBIX opOuTanedt yriaepoaa, o-CBsi3b. DuU3NUECKHe CBOWCTBA
AJKaHOB.

XHWMHUYECKHE CBOWCTBA AQJIKAHOB: PEAKIMM 3aMELICHUs, HW30MEPU3ALINH,
JNETUIPUPOBAHUSA, LUKIN3AUU, MMUPOJIN3a, KPEeKuHra, ropenus. llpencraBinenue o
MEXaHU3ME PEAKLUNN pAJUKAIBHOIO 3aMEIICHUS.



Haxoxnenue B mpupoje. CriocoObl MOTyueHus U TPUMEHEHUE aTKAaHOB.

Huknoankanel. OOmias ¢opmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHUSA M XMMHUYECKUX CBOMCTB MajbIX (IMKIOMPOIAH, UKJIOOYTaH) U OOBIYHBIX
(LIMKJIONIEHTAaH, IUKJIOreKCcaH) IUKIoadkaHoB. CrocoObl MOMYyYEeHUs] U MPUMEHEHUE
LUKJIOAJIKAHOB.

Ankensl. ['omosorudeckuii psig aJkeHOB, oOmas ¢dopmylia, HOMEHKJIATypa.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHE MOJCKYI aJIKCHOB, Sp -THOPHIM3AIHS
aTOMHBIX OpOuTaieil yraepoaa, 6- u m-cBa3u. CTpyKTypHasi U reoMeTpruyeckast (Luc-
TpaHc-) uzoMmepusi. Pu3nuecKkrue CBOMCTBA AIKEHOB. XMMUYECKUE CBOMCTBA: PEaKIun
MPUCOEANHEHUS, 3AMEILICHUS B O-TI0JI0KEHUE TIPU JTBOMHOMU CBSI3U, MOJIUMEPHU3ALINY U
okucinenus. [Ipasuino MapkoBHukoBa. KauecTBeHHbIE peaklnu Ha JIBOMHYIO CBA3b.
CriocoObl OJTy4YeHHs U IPUMEHEHUE aJIKEHOB.

Anxanuenbl. Krnaccudukaius ankagueHOB (CONpsKEHHBIE, H30JMPOBAHHBIE,
Kymyauposantvle). OCOOEHHOCTU 3JEKTPOHHOIO CTPOCHUS U XMMHUYECKHUX CBOWMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonuMepusanus COnpsKEHHBIX
nueHoB. CriocoObl MOMYyUYEHUS U IPUMEHEHUE alIKaueHOB.

Anxunbl. ['oMonorudyeckuit psifi alnkuHOB, oOmmias (Gopmylia, HOMEHKIATypa U
U30MEpHsl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] AJIKHUHOB, Sp-
ruOpuan3anusi aTOMHBIX opoOurtaneil yriepona. dusmueckre CBOWCTBA AIKHHOB.
XHUMHUYECKHE CBOMCTBA: PEAKIMU MPUCOEAUHEHUS, TUMEpPU3ALUUA U TPUMEPU3AIUH,
okuciieHus. KucinoTHele CBOMCTBA alIKMHOB, UMEKOIIMX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIE peakiiuu Ha TPOHHYIO CBsA3b. CrOCOOBI MOJy4YEHUS U MPUMEHEHUE
AJIKUHOB.

Apomarnueckue yriaeBofopoasl (apeHsl). ['omonornyeckuii psj apeHoB, o0mas
dbopmMyra, HOMEHKIATYypa U U30MEPHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKYJIbl OeH3osa. Pu3ndeckue cBocTBa apeHoB. XMMUYECKHE CBOMCTBA OEH30I1a
M €ro TOMOJIOTOB: PEaKIMHU 3aMelIeHUs] B OCH30JIbHOM KOJBIE U YIIIEBOJOPOIHOM
paaukane, peakuud  [PUCOCAMHEHHUS,  OKUCIEHUE  TOMOJOroB  OeH30Jja.
[IpencraBnenrie 00 OPUEHTUPYIOLIEM JEHCTBUU 3aMECTUTENCH B OEH30IbHOM KOJIBIIE
Ha TpUMEpEe aJKWIbHBIX PaJUKaOB, KapOOKCWIHHOW, THAPOKCUILHON, aMUHO- U
HUTPOTPYIIIIbI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHYECKHMX CBOMCTB CTHpOIA.
[Honmumepusanust ctupona. CrnocoObl MOJYyYEeHHS U NPUMEHEHHE apOMaTHYECKUX
YIJIEBOJOPOIOB.

[Ipuponusiii ra3. [lonmytHeie HedTsHbIE Ta3pl. HedTh M €€ mMpoucxoxaeHHE.
Kamennslit yrons u mpoayktel ero mnepepadotku. CrnocoObl mepepaboTku HePTH:
MEpPEroHKa, KPEeKUHT (TEePMHUYECKUN, KaTaIUTHYECKUMl), pUDOPMUHT, THUPOJIU3.
[TpomykThl mepepaboTKu HEDTH, UX TPUMEHEHUE B POMBINIJICHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YIJIEBOJOPOIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTEHIIPOM3BOJHBIX YIJIEBOJAOPOAOB. Peakuuu
3aMEUIEHUs TajoreHa Ha TUIPOKCOrPYIIY, HUTPOTPYIIly, IMAHOTPYIIILY,
aMuHOrpynmy. JIelicTBUE Ha rajJoreHNnporu3BOAHBIE BOJHOTO U CIIMPTOBOIO PacTBOpa



ménoun. B3anmMoaencTBUE QUrajJOreHajJKaHOB ¢ MarHueM u UuMHKOM. [loHsithe o
METAJUIOOPTaHUYECKUX  COEAUMHEHHUsX. VCrnonp30BaHUE  TaION€HIPOU3BOJIHBIX
yTIEBOAOPO/IOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPIraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIbHbIE METOJbl H3YyYEHHUS BEHIECTB M HUX MPEeBpalllCHUN:
u3ydeHue (U3NIECKUX CBONCTB YIIIEBOJIOPOIOB (PacTBOPUMOCTH), Ka4ECTBEHHBIX
peakuuii yriaeBOJOPOJIOB pPa3IUYHBIX KIAaccoB (oOeciBeunMBaHUE OpPOMHOW WU
WMOJHOW BOJbI, pacTBOpa IIEpMaHTraHaTa Kajlus, B3aWUMOJCHCTBUE AalETUJIEHA C
aMMUa4yHbIM pacTBOpoM okcuia cepedpa(l)), kauecTBeHHOE 0OHapyKEHHE YIiiepoa
U BOJOPOJa B OpPraHMYECKUX BEIIECTBAX, INMOJYYEHHE O3THUJIECHA M H3YyYEHHE €ro
CBOHMCTB, O3HakomyieHHe C KosutekiusmMu «Hedpts» u «VYromp», ¢ oOpasmamu
acTMacc, KaydyyKOB M pE3UHbI, MOJIEIMPOBAHUE MOJIEKYJ YTIIE€BOJIOPOJIOB U
raJOreHIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucnopoaconepxamme opranudyeckue coeJHHECHUS.

[Ipenenvubie oaHOaTOMHBIE cnupThl. CTpoeHue MoJieKyn (Ha MpuUMepe
METaHoJIa ¥ JTaHoja). ['oMonorumdeckuit psg, oOmas ¢opMyna, H3OMEpPHS,
HOMEHKJaTypa ©  kiaccupuxanus.  Dusmyeckue  CBOWCTBA  MpPEAENbHBIX
OJIHOATOMHBIX CIHUPTOB. BomopoaHble CBS3M MEXAYy MOJIEKYJIAMU CIHPTOB.
XUMUYECKHE CBOWMCTBA: peakIMu 3aMelleHus, JeTrujpaTaluy, OKHCICHHUS,
B3aMMOJICHCTBUE C OPraHMYECKUMH M HEOpraHWYeCKuMHU KuciaoTamu. KauecTBeHHas
peakuus Ha OJHOATOMHBbIE cOUPTHL. JleiicTBUE 3TaHOIAa W METaHOJa HAa OpPraHu3M
yenoBeka. CriocoObl MOTy4YeHUs: U TPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[IpocTteie >¢upnl, HOMEHKIATypa U u3oMepus. OCoOCHHOCTH (U3UYECKUX U
XUMHYECKUX CBOWCTB.

MHoroaToMHble CHOUPTHI — OTUJICHIVIMKOIAbL W TIHIEpUH. DuU3nueckue u
XUMUYECKUE CBOICTBA: PEAKIIMU 3aMEILICHHUS], B3AaUMOJICUCTBUE C OPTaHUYECKUMU U
HEOPraHMYECKUMH KHCIIOTaMHU, KaUECTBEHHAS] PEAKUHsI HA MHOTOATOMHBIEC CIIHPTHI.
[IpeacraBnenre 0 MeXaHU3Me peakUuil HyKJIeo(QUIbHOTO 3aMmelleHus. JlelictBue Ha
opranu3M yenoBeka. CrocoObl MOTyUYeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITIUPTOB.

®enon. CTpoeHuE MOJNEKYIbl, B3aUMHOE BIMSHUE TUIPOKCOTPYIIBl U
oenzosnbHOro sAnpa. dusmnueckue cpoiicTBa (eHosna. OCoOEHHOCTH XMMHUYECKUX
cBoiicTB (enona. KauecTBeHHble peakiuu Ha ¢eHosl. TOKCHUYHOCTH (heHona.
Cnoco0bl ostyueHus 1 npuMenenne penona. Genondopmanbaeruanas cModa.

KapOoHwibHBIE COCTMHEHUS — albJACTHIIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIbHON Tpynmbl. ['oMojormdyeckue psiabpl ajabACTUIOB M KETOHOB, OOIIas
dopmyna, uzomepuss M HOMeHKiarypa. Dusmueckue CBOWCTBA albJETHIOB U
KETOHOB. XMMHYECKHUE CBOMCTBA albJCTHAOB U KETOHOB: PEAKIMU MPUCOCIUHECHUS.
OxuciieHre anpJeru/ioB, KauyeCTBEHHbIE peakiuu Ha anbaerugpl. CrnocoOsl
MOJIYYEHHS M TPUMEHEHHE AJIbJIETUJIOB U KETOHOB.

OnHOOCHOBHBIE MpenebHble KapOOHOBbIE KUCIOThI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJl KapOOHOBBIX KUCHOT. M3oMepusi 1 HOMeHKIaTypa. Pu3nyeckue CBOMCTBA
OJIHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY



MOJICKyJIaMHd KapOOHOBBIX KHCJIOT. XHMHYECKHE CBONCTBA: KHCIIOTHBIE CBOWCTBA,
peakuusi dTepuUKalUU, PpEAKIUH C YYaCTHEM YIJIEBOJAOPOJIHOIO pajuKana.
Oco0eHHOCTH  CBOMCTB MypaBbUHOW KuCHOTHL. [loHATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CJOXHBIX 3@upax. MHorooOpa3zue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEMPEICTbHBIX W aAPOMATHYECKHX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHUCJIOT, THAPOKCUKApPOOHOBBIX KHCIOT. llpemcraButenu BBICHINX
KapOOHOBBIX KHUCJOT: CTE€apUHOBAs, NAJIbMUTHUHOBAS, OJEUHOBAs, JUHOJEBAs,
JIUHONEeH08as KUCTOThl. CriocOObI MOTYyUEHUs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxusie >¢upbl. ['omonormueckuit psin, obmas Qopmyna, u3oMepus H
HOMEHKJIaTypa. Du3nyeckue M XUMHUYECKHE CBOWCTBA: THUAPOJIU3 B KUCIOH H
HICJIOYHOM CpeTie.

Kupsei. Ctpoenue, ¢puznueckue U XUMHUYECKHE CBOMCTBA KUPOB: THAPOIU3 B
KHUCJION U 1ienoyHor cpege. OCOOEHHOCTH CBOMCTB MHUPOB, COAEpPKALIUX OCTATKU
HENPEACIbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

MpL1a KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

OO6mas xapakTepucTika yrieBoaoB. Kinaccudukaius yrieBos1oB (MOHO-, TU- U
nonucaxapuabl). MoHocaxapuipl: IIOKO3a, (pyKTo3a, Talakro3a, puodo3sa,
ne3okcupu6o3a. duznueckue CBONCTBA W HaXOXJeHHE B mpupoje. DOTOCHHTES.
XUMHYECKHE CBOMCTBA TIJIIOKO3bI: PEAKIHHU C YYACTUEM CIIMPTOBBIX U aJIbJETHUIHOU
TPYII, COUPTOBOE U MOJOYHOKUCTOE OpokeHue. I[IpuMeHeHHe TIIOKO3bI, €€
3HAYEHUE B JKU3HEIEATEIBHOCTH OpraHusma. /[ucaxapuipl: caxaposa, MajabT03a U
JaKkTo3a. BoccraHaBiMBamoMe M HEBOCCTAHABIMBAIOIIME Aucaxapuabl. ['maponus
nucaxapuaoB. Haxoxnenue B mpupone u npuMeHeHue. llommcaxapunabl: kpaxman,
JIMKOTeH U 1esutono3a. CTpoeHHe MaKpOMOJEKYyJl KpaxMmalia, TIJIMKOreHa |
LEJUTr0II03bl. PU3MUYECKHE CBOWCTBA KpaxMala U LEUTH0I03bl. XUMUYECKUE CBOMCTBA
KpaxMmaja: THAPOJIU3, KA4YEeCTBEHHAs peakuus C HOJOM. XHMHYECKHE CBOWCTBA
LEJUIIONIO3bl:  TUAPONM3, ToJydeHue d>PupoB  nemwtono3pl. [lonsarue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTATHBIN HIETK).

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHUS BEUIECTB M HUX MpPEeBpalllCHUN:
pPacTBOPUMOCTh Pa3JIMYHBIX CIIUPTOB B BOJE, B3AMMOJACIHCTBHUE ATAaHOJ]A C HATPUEM,
OKHCJICHHE AITUJIOBOTO CIHUPTA B AJBJAETHU] HA PACKAJIIEHHOW MEIHON MPOBOJIOKE,
OKUCJIEHHE HTUJIOBOTO CHOUPTA JAUXPOMATOM Kajius (BO3MOXKHO KCIIOJIb30BAHHE
BUJICOMATEPUAJIOB), KAYECTBEHHBIC pEAKIHMM Ha albJIerujbl (C TUIAPOKCHUIOM
muammuHcepeopa(l) u ruapoxkcunom meau(Il)), peakius riuiepruHa ¢ TUIPOKCUIOM
meau(Il), xuMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHCJIOTBHI, B3aUMOJCHCTBHE
pactBopa TIOK03bl ¢ rugapokcuoM meau(ll), B3aumosaenicTBue kpaxmana ¢ MOJI0M,
pelIeHre SKCIEPUMEHTANIBHBIX 3a7a4 1o TeMaM «CrupThl U (heHombl», «KapOboHoBbIe
KACITOTHI. CIIOKHBIE ADUPBD».

A3o0TcoAep:Kalue OpraHnyecKue coeIMHeHMsI.

AMHHBI — OpraHuyeckue Npou3BOAHbIE ammuaka. Kiaccudukaiuss aMHHOB:
anupaTUuecKue U apoMaTUUYECKUE; MEPBUYHBIC, BTOPUYHBIC U TpeTuuHbie. CTpOoCHUE



MOJIeKYJ, oOmiasi ¢opMmyia, H30MEpPHs, HOMEHKJIAaTypa W (PU3WYECKHE CBOWCTBA.
XuMHuueckoe  cBoWcTBa  anudaTUYeCcKHMX  aMHUHOB:  OCHOBHBIE  CBOWCTBA,
ANKAJIMPOBAHUE, B3aUMOJIECHCTBUE MMEPBUYHBIX AMUHOB C a30TUCTOM KUCioTOM. Conn
ANKUJIAMMOHHSL.

AHWINH — NPEACTABUTENb AMUHOB apOMAaTHYECKOro psaa. CTpoeHne aHWINHA.
B3aumHoe BiMsiHUE TPYIIT aTOMOB B MOJIeKyJle aHWIMHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHwinHAa. KauecTBeHHble peakiuu Ha aHWIUH. CrocoObl MONyYeHUS U
npuMeHeHue anudaTudyeckux aMuHoB. [lonyueHue aHuIrHa U3 HUTPOOEH301a.

Amunokuciotel. HomeHnknatypa u nsomepus. OTaenbHbIE NPEACTABUTEIN (.-
AMUHOKHUCIIOT: TJUUUH, alaHuH. dusndeckrue CBOWCTBA AMUHOKHUCIOT. XUMUYECKHE
CBOMCTBAa aMHHOKMCIOT Kak aM(OTEpHBIX OPraHWYECKUX COCIUHEHMH, peakuus
MOJIMKOHJIEHCAllUK, 00pa3oBaHWe MNENTUAHOW CBs3U. buonornyeckoe 3HaueHHE
aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak mnpupoanble mnonumepbl. llepBuuHas, BTOpUYHAS W TPETHUYHAA
CTpyKTypa OenkoB. XHUMHYECKHE CBOICTBa OEJKOB: THUIPOJIM3, JCHATypalus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKU.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YyYEHHUS BEUIECTB M HX MPEBPaIlCHUN:
pacTBOpeHHe O€JIKOB B BOJE, JI€HATypalus OEIKOB MpH HarpeBaHUH, I[BETHbHIE
peakuuu Ha  O€JIKM, pEHIeHHEe OSKCIEPUMEHTAIbHBIX 33Jad 10 TEeMaM
«A30TCOoaEepKaIEe OPraHNYECKHE COEOUHEHUs» U «Pacro3HaBaHHE OPraHHYECKHX
COEIMHEHUN).

BbicokoOMoJIeKYISIPHbIE COeIMHEHUS.

OCHOBHBIE TIOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3ALNHU, CPEIHSS MOJEKYJSpHas
macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJEKYISPHBIX COCJUHEHUN —
NOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[Tonumepuble  matepuansl. [lmacTtmaccel  (MOJMATUIIEH, MOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA,  TMOJHCTUPOJ,  HNOJUMETHIMETAaKpWIaT,  IMOJHUKApOOHATHI,
nonvdsTUIeHTepedTanar). Y Tunusamnus u nepepadoTka 1miacTyuka.

DnacToMepbl: HATYpajbHBIM KayuyyK, CHHTETHYECKHE KayuyyKu (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3nna.

BonokHna: HaTypaibHble (XJIONOK, LIEPCTh, WIENK), UCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIABCaH).

[Tonmumepsl crienuanbHOrO Ha3HayeHUs (TedIIoH, KeBiap, JIEKTPONPOBOISIINE
MOJIMMEPBI, OMopasiiaraeMble MOJTUMEPHI).

OKCHepUMEHTAIbHBIE METOJbl HM3YyYEeHHMs] BELIECTB M MX MPEBPALECHUN:
O3HAaKOMJIEHHE C 00pa3laMu MNPUPOJIHBIX W MCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4dyKOB, pEIICHHE J3KCIEPUMEHTANbHBIX 3adad Mno Tteme «Pacno3HaBaHue
IUIACTMACC U BOJIOKOHY.

Pacuérturle 3amaun.



Haxoxnenue MmomekynspHOi (OpMYJIbI  OPraHUYECKOro COEIUHEHHS 10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKJIECHUE MOJIEKYJISIPHOM
(opMyJIbl OPraHMYECKOI0 COEUHEHMS IO Macce (00bEMY) IPOAYKTOB CTOPAHHUs, 1O
KOJIMYECTBY BellecTBa (Macce, 00bEMY) NPOAYKTOB PpEAKIUU H/WIA HCXOJHBIX
BEIIECTB, YCTAHOBJIEHHWE CTPYKTYpPHOH (OpMyJbl OpraHMYECKOro BEIIeCTBa Ha
OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB IOIYYEHHMsI, ONpEIENICHUE J0JIU
BBIX0/1a IPOAYKTA PEAKIUHU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHble CBS3H.

Peanmsanust MexXpegMETHBIX CBA3EH NPU U3yYEHUU OPraHNYeCKOM XxuMuu B 10
KJIacCe OCYIIECTBIISIETCS Yepe3 HCIIOJIb30BAHHE KaK OOIIMX €CTeCTBEHHO-HAaYyUHBIX
NOHATUH, TaK WM NOHITHM, NPHUHATBIX B OTIEIBHBIX IPEAMETAX ECTECTBEHHO-
HAy4HOI'O LUKJIA.

OO01mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: SIBJICHUE, HAy4YHbIA (PaKT, TUIOTE3A,
TEOpHUs, 3aKOH, aHalu3, CHHTE3, KiacCH(UKanus, HaOI0IeHne, H3MEpEHUeE,
JKCIIEPUMEHT, MOJIEIb, MOJIETTUPOBAHHUE.

®duspka: Marepus, aroM, DJEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIa,
SHEPreTUUECKUN YPOBEHbB, BEIIECTBO, TEN0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(u3HUecKre BEIUYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPI'Hs, Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA W TETepOTPODHBIA TUN TUTAHUS, OpOKECHHE,
(oTocuHTE3, IBIXaHUE, OCIKH, YIIIEBO/IbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTBHI.

['eorpadusi: nmone3Hpie HCKOMaeMbl€, TOIINBO.

TexHo0rus: NUIIEBbIE MPOAYKThI, OCHOBBI PAlMOHAIIBHOIO UTAHUS, MOIOILINE
CpelICTBa, MaTepUalbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUSA ITPOI'PAMMDLI 110 XUMHWHN
HA YTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIET'O OGPA3OBAHMA

JIMYHOCTHBLIE PE3YJIbTATbBI

B coOTBETCTBMM C CHUCTEMHO-JEITEILHOCTHBIM TMOJIXOAOM B CTPYKTYype
JMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS NpeaMera «XUMHS» Ha YPOBHE CpPEIHErO
oOmiero oOpa3oBaHUs  BBIJIETICHBl  CICAYIOIIME  COCTABISIONIME: OCO3HAHHE
OOyYalOIMMHUCA  POCCHUUCKOM  Tpa)KTaHCKOW  HMJACHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSITEIIbHOCTA M CaMOOIPEICICHUIO; HAIMYNE MOTHBAIIUU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWiIaMd U HOPMaMH TIOBEJCHHUS; HaIU4yue
MPABOCO3HAHUS, YKOJOTHUUECKON KYJIbTYpbI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH
YKU3HEHHBIE TIJIAHBI.



JIn4HOCTHBIE  pE3yJbTaThl OCBOCHHUS HpeaMeTa «XHUMHUS»  OTpa)karoT
c(OPMHUPOBAHHOCTh ONBITA TMO3HABATEIBHOM M MPAKTUYECKOM JeATEIHbHOCTH
oOy4Jaronuxcs B MpoIecce peanu3aiui 00pa3oBaTeIbHON JeATeIbHOCTH.

JInyHOCTHBIE ~ pe3yJbTaThl  OCBOCHHUS  MpeaMeTa «XUMHS»  OTpakaroT
c(OPMHUPOBAHHOCTh ONBITA TIO3HABATEIBHOW MW TPAKTUYECKOH JEATEIHLHOCTH
oOydJaronuxcst B MpoOIecCe peaau3aluu 00pa30BaTeIbHON ACSTENBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpasKaaHCKOr0 BOCIIMTAHMA:

OCO3HaHMS O0YYaIONUMUCA CBOWIX KOHCTHTYIMOHHBIX MPaB M OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

OPEACTaBICHUS O CONMAJIBHBIX HOpPMax U TMpaBWiIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NIESITEIHHOCTH MPHU CO3JaHUM YUEOHBIX
MPOEKTOB, PEIICHUH Y4YE€OHBIX W MO3HABATENIbHBIX 3a7a4, BHIIOJIHECHUU XUMHUYECKUX
HKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMATh M TPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTHUKY U
apryMeHTHI IPYTUX MPU aHATIN3€ Pa3IUYHbIX BUIOB YUECOHOU NEATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTCYECTBECHHON XMMUM,;

YBaXEHUSI K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
NPUWIOKEHUSI XHMHUHU, OCO3HAHUSI TOrO, YTO JIaHHBIE HAYKH €CTh pe3yjbTaT
JUIMTENbHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOT'O TPyAa YUYEHBIX U IPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUHU U MOCIEIYIOIIEM aHAIN3€
uH(pOpMAaIH O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYalluH, CBA3aHHBIC C XUMUYECKUMU SIBIICHUSMH, U
IPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOpPaJIbHO-HPAaBCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TMOBEJICHHME M TOCTYNKH CBOMX TOBapHUIIEH ¢
MO3UIMN HPABCTBEHHBIX W MPABOBBIX HOPM M C Y4YETOM OCO3HAHMS MOCIEICTBUI
MIOCTYTIKOB;

4) gpopmMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMAHMS  IIEHHOCTeM 370poBOro W  0Oe3omacHOTO o0pa3a  JKHM3HU,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrss TpaBWiI 0e30MacHOr0 OOpallieHusi C BEIECTBAaMH B  OBITY,
MIOBCEIHEBHOM )KU3HH, B TPYJOBOM AEATEIbHOCTH;



NOHUMAHHUSl [IEHHOCTHM TMPaBWI HHIUBUAYAIBHOTO M  KOJUIEKTUBHOIO
0e301acHOro MOBEICHUS B CUTYaIIUSIX, YTPOKAIOIINUX 3/I0POBbIO U KU3HU JIIOCH;

OCO3HAaHMUSI TIOCIEJACTBUNA W HENPUSTHS BPEIHBIX MPUBBIYEK (YNoTpeOaeHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) TpyA0BOIr0 BOCIIUTAHMS

KOMMYHHUKaTHUBHOMN KOMIIETEHTHOCTHU B y4e0HO-HCCIIeIOBATEIHCKOMN
NEeSTENHHOCTH, OOIIECTBEHHO 0JIE3HOM, TBOPUECKOU U IPYTUX BUAAX ACSATEIbHOCTH;

YCTAHOBKHM Ha aKTUBHOE y4acTHE B PEUICHUM MPAKTHUUYECKUX 3a]a4 COLUAIBHOM
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpECA K MPAKTHYECKOMY HM3YyYCHHIO MPOQECCUl pa3IudHOr0 Poja, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBaXEHHUS K TPYAY, JHOIAM TpyJa U pe3ysibTaTaM TPYAOBOU IE€ATEIbHOCTH;

TOTOBHOCTM K  OCO3HAHHOMY  BBIOOPY  HWHIMBUAYAJIBHOM  TPaeKTOPUH
oOpazoBanusi, OyayIieit mpodeccnn u peann3anui COOCTBEHHBIX KU3HCHHBIX TUTAHOB
C Yyu€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHUHU, HWHTEPECOB W
noTpeOHOCTEH 00ITIeCTBa;

6) IK0JIOrH4eCcKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 11€JIECOOOPA3HOr0 OTHOUIEHUSI K MPUPOAEC KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAaHUSl TJIOOAJIBHOTO XapakTepa OJKOJIOTHYECKUX MPOoOIeM, BIUSHUS
SKOHOMMYECKHUX MTPOLIECCOB HA COCTOSTHUE MPUPOAHON U COLIMAIBHOM CPEIbL;

OCO3HaHUSI HEOOXOAUMOCTH UCIIOIb30BaHUS JOCTHKEHUN XUMUU JIJIST PEIICHUS
BOIIPOCOB PAI[MOHAIBLHOTO MIPUPOIONIOIB30BAHUS;

AKTUBHOI'O HENPUATHUS NEUCTBUN, IPUHOCIIIUX BPE OKPYKAIOIEH TPUPOIHON
cpene, yMEHHUsI TPOTHO3WPOBATh HEOJATONMPHUATHBIE IKOJOTHYECKUE TMOCIIEICTBUS
NpEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJUYUsl Pa3BUTOTO HKOJOTHMUYECKOTO MBIIUICHUS, JKOJOTHUYECKON KYJIbTYPHI,
OMbITA JICATEIIBHOCTH SKOJIOTUYECKON HAMPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
UMHU B MO3HABATEIHHOM, KOMMYHUKATUBHON U COIIMAIIBHON MPAKTUKE, CIIOCOOHOCTH
U YMEHHMS aKTUBHO TIPOTUBOCTOSTH UACOJIOTUU XeMOPoOuu;

7) HEHHOCTH HAYYHOI'O MMO3HAHMSL:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU
¥ OOIIECTBEHHOM MPAKTUKH;

NOHUMaHUS CHeUUKNM XUMHUM KaK HAyKd, OCO3HaHUs €& poiu B
GbopMHUpPOBAHMK PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUM LEJIOCTHOIO
npeAcTaBiIeHUs] 00 OKPYXalollleM MHpPE KaK O €JUHCTBE MPUPOABbl U UEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHUHW Npo0JIeM COXpPaHECHHS
IPUPOJIHOTO PABHOBECHS,

yOSKIEHHOCTH B 0COO0M 3HAYMMOCTH XMMUH JJISI COBPEMEHHOM IMMBUIIN3AIUU:
B €€ T'YMaHUCTUYECKON HAMNpPaBIICHHOCTH M BXXHOW POJU B CO3/JaHUM HOBOW 0a3bl
MaTepuagbHON KYJIbTYpPhl, B PEIICHUH TI100AbHBIX MPOOJIEM YCTOMUUBOTO PAa3BUTHS



YEJIOBEUYECTBA — CBIPbEBOM, DJHEPreTUYECKOM, MHUIIEBOM M  3KOJIOTHMYECKOU
0e30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, OOECIICYEHUH YCIIOBUN YCIICIIHOTO TpyJa U
HKOJIOTHYECKU KOM(POPTHOM JKMU3HHU KaXA0T0 YjeHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: TMOHUMAHUA CYIIHOCTA  METOJO0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aeMble 3HaHUS JUIs aHaliu3a M OOBSCHEHUS SIBJICHUI OKPYXKAIOIIEr0 MHpa U
IPOUCXOAIIMX B HEM U3MEHEHHH, yMEHUs JeNaTh 00OCHOBaHHBIC 3aKIIIOUEHHS Ha
OCHOBE Hay4HBIX ()aKTOB M UMEIOIINXCS TAHHBIX C IEJIbI0 MOTYUYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHWUS IS
penieHus IpoOJIeM B pealbHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIEN0BATEIbCKOMN AESTEIbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOoOOpa30BaHMIO, K AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUM 1O XUMUHU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K OCOOCHHOCTSM TpyJAa B pas3iMyHbIX chepax mnpodeccrnoHanbHON
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3ysbTaThl OCBOCHUS INPOrPAMMBI IO XMMHH HAa YPOBHE
CpenHero oomero o0pa3oBaHus BKIIOYAIOT:

3HA4YMMBIC JUIsL (dopMupoBaHus MUPOBO33PEHUS oOyJaromuxcs
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHAYUYHbIE TMOHSTHS, OTPaKaIOIINe
LEJIOCTHOCTh HAay4YHOW KapTUHBI MHUpa U CHEHU(PUKY METOJOB IIO3HAHMS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (Marepusi, BEUIECTBO, SHEPIUs, SBJICHUE,
IpOLECC, CUCTeMa, HAayuyHbIM (DakT, TPHUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCcCeA0BaHNe, HAOIIOAEHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHble y4eOHble IEHCTBUA (IMO3HABATEJbHbIE, KOMMYHHUKATHUBHBIE,
perynsaTuBHbIE), obecrednBaroniye GpopMupoBaHue (PYHKIIHMOHATHHONH TPAMOTHOCTH
U COLMAIbHON KOMIETEHLIUN 00y4Jaromuxcs;

CHOCOOHOCTh OOYHYAIOIIMXCS MCIOJIb30BaTh OCBOCHHBIE MEKIUCIHUILIMHAPHBIE,
MHUpPOBO33pEHUYECKHE 3HAHWA W  yHUBEpcajbHble  Y4eOHblE  JCHCTBUS B
II03HABATEILHOU U COLIMAJIbHOW MPAKTUKE.

MeranpenMeTHble  pPe3yJbTaThl  OTPAXarOT OBJAJEHUE YHUBEPCAJIbHBIMU
y4eOHBIMU ITO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMU.

ITo3znaBaTe/bHbIE YHHBEPCAJIbHBIE yUeOHbIEe el CTBUS
1) 6a30Bble JIOrHYecKHe TeHCTBHS:
CaMOCTOSITEIIbHO dhopmMyIHpOBaThH u aKTyaJIn3UupOBAThH pobiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;



ONpPENENATh LENu JEATECIIBHOCTH, 3aJaBas IapaMeTpbl MU KPUTEPUU HX
JNOCTUKEHUSA, COOTHOCUTD PE3YJIbTATHI ACATEIbHOCTU € IIOCTABICHHBIMU LICIISIMU;

UCIIO/Ib30BaTh IIPU OCBOCHHMM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHU:
BBIJICJIATh XapAaKTEPHbIE NPU3HAKMA TOHATUM M YCTAHABIMBATH WX B3aWMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOLIUE MOHATHUSA JUJISl OOBSICHEHHUS OTAEIBHBIX (PAKTOB U
SIBJICHUI;

BbIOMpaTh OCHOBaHUS M KPUTEPUU AJIs1 KJIACCU(PUKALMU BEUIECTB U XUMUYECKUX
peaxkiuu;

YCTAHABJIMBAaTh  NPUYMHHO-CIEACTBEHHBIE  CBSA3M  MEXAY  U3yYaeMbIMH
SBJICHUSMU;

CTPOUTH JIOTMYECKME paACCYX ACHUS (MHIYKTHBHBIC, JEIyKTHBHBIEC, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M IPOTUBOPEUYUS B paccMaTpUBAaEMBbIX
ABJICHUSIX, (DOPMYIMPOBATh BHIBOJIBI M 3aKJIFOUEHHUS;

IPUMEHATh B NPOLIECCE NO3HAHUSA HCMOJB3YyEMbIE B XHMHUH CHMBOJIMYECKHE
(3HaKOBBIE) MOJENH, IPEOOPA3OBbIBATh MOJEIbHbIE MPEACTABICHUS — XMMHYECKUN
3HaK (CUMBOJ) 3JIEMEHTA, XUMU4ecKas (opMyJia, ypaBHEHHE XUMUUECKON peaKuy —
OpU pelIeHUH Y4eOHBIX ITO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, IPHUMEHATH
Ha3BaHHbIC MOJEJIbHBIE INPEACTABICHUS U1 BBISBICHHS XapAaKTEPHBIX IMPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BIIQJICTh OCHOBAMHU METOJOB HAy4YHOI'O II03HAHUSA BELIECTB U XUMHUYECKUX
peaKLnil;

(dopMyIUpOBaTh LIETU U 3a/1a4l UCCIICOBAHMSI, HCIIOIH30BaTh IOCTABICHHBIC U
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOMPOCH B KAUYECTBE MHCTPYMEHTA IMO3HAHUS
U OCHOBbl i (OpMHpPOBAaHUS THUIOTE3bl 1O MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJETh HABBIKAMM CAaMOCTOSITEJIbHOTO  IUIAHUPOBAHUS W NIPOBEACHUS
YUYEHHYECKUX JKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOAATh 3a XOJO0M
Ipolecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro pe3ysbraT, (OopMyJIHpOBaTh
00001IEHUsT U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB HCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJEIIAaHHON padoTe;

OpuoOpeTaTb  ONbIT  YYEHUYECKOW  HUCCIEeNOBATENbCKOW M NPOEKTHOU
NESATENbHOCTH, IPOSABIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIbHOMY HTOMCKY
METOZOB pEUICHUs MPAKTUYECKUX 3a1ad, IPUMEHEHUIO pPAa3JIU4YHbIX METOI0B
IIO3HAHMUSL.

3) paGora ¢ uHpopManue:

OPUEHTHPOBATHCS B  PA3IWYHBIX HCTOYHUKAX uWHGPOpMauuud (HAy4HO-
HOMyJIsipHAs IUTEPATypa XUMHUECKOTO COJEPKAHMS, CIIPABOYHBIE TIOCOOUS, PECYPCHI
WuTepHera), aHanu3upoBaThb HMHPOPMAIMIO  pa3iMYHbIX BHJIOB U  (opm
IIPEACTABICHUs], KpUTUYECKU OLICHUBATH €€ TOCTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTb;



dbopMyIMpoBaTh 3amMpoChl W MPUMEHSATH PA3IUYHBIE METOJbI TPH TIOUCKE U
otbope wuHbOpMAlUM, HEOOXOAWMOW JJIS  BBINOJHEHUS  yYEOHBIX  3a1a4
OTpeeNIEHHOTO TUTIA;

nprOOpeTaTh OMBIT  HWCIOJB30BaHUSA WHOOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JTUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (OpMY IIPEICTaBICHUS HHPOPMAIIUU
(cxemsbl, rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPENICTBA MPHU PabOTE C XUMHUYECKOU
uH(OpMaIel: TPUMEHITh MEXKNpeaMEeTHbIC ((QU3UYECKHEe W MaTeMaTHYECKHE)
3HAKW ¥ CUMBOJIBI, (hOPMYJIbI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

KoMMyHuKaTHBHbBIE YHHBePCATbHbIE YUeOHbIE el CTBHSI:

3aJ1aBaTh BOMPOCHI 10 CYIECTBY 00CYKIaeMOM TEMbI B XO€ TUAIOra U/WiH
JUCKYCCHH, BICKA3bIBaTh MJIeH, (POPMYIHPOBATH CBOH MPEAI0KEHUS OTHOCUTEIIHHO
BBITOJTHEHHS [TPEIJI0KEHHOM 3a/1a4H;

BBICTYIIATh C IIPE3CHTAllMCH pPE3yJIbTaTOB II03HABATCIBHOW JCATCIBHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO MM COBMECTHO CO CBEPCTHHKAMM IIPH BBIMOJIHCHHH
XHUMHYECKOTO JKCIIEPUMEHTA, MPAKTHYECKOH padOThl MO HCCICIOBAHUIO CBOWMCTB
M3yYaeMbIX BEIIECTB, PealU3allii yIeOHOro MPOEKTa, U (OPMYIUPOBATH BHIBOJIBI 10
pe3yibTaTaM MPOBEASHHBIX HCCICIOBAHUNA IMyTEM COIJIACOBAaHUS ITO3UIMHA B XOJE
00CyXJIeHHsI 1 0OMEeHa MHECHHSIMU.

PeryisiTuBHbBIE YHMBepPCaJbHbIE YYeOHbIe NeiCTBUSA:

CaMOCTOATENIbHO IUIAHUPOBaTh M OCYIIECTBIATH CBOIO IO3HABATEIbHYIO
NEeSATENBHOCTh, ONpeaeNsas e Ienu | 3aJadd, KOHTPOJIUPOBATh M TI0 MeEpe
HEOOXOMMOCTH  KOPPEKTHUPOBATH  MpEJIaraéMblil ~ alfOPUTM  ACHCTBUH  MpH
BBITIOJTHEHUN YYEOHBIX M HCCIENOBAaTEIbCKUX 3a/ad, BHIOWpaTh Hauboee
b (dEeKTUBHBIN cMOcO0 WX pEHIeHHs ¢ Y4ETOM TMOJY4YeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb JCATEIBPHOCTH Ha OCHOBE CaMOaHall3a |
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yiabTaThl OCBOEHHUS MPOTPAMMBI MO XUMHH Ha YTITyOIEHHOM
YpOBHE Ha ypOBHE CpeHero ooOiiero oOpa3oBaHMs BKIIOYAIOT crielu(uueckue s
y4eOHOTO TIpenMeTa «XUMUsS» HaydHbIC 3HAHUS, YMEHHUS W CIOCOOBI JEHCTBHUHA 1O
OCBOCHHIO, MHTEPIPETAMA W TPEOOPA30BAHUIO 3HAHWUW, BUIBI JEATEIHHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHUS W TMPUMEHEHHIO 3HAHUW B PA3IHYHBIX y4YEOHBIX
CUTYyallMsIX, a TAKXKE B PEAbHBIX KU3HEHHBIX CUTYyaIUsX, CBA3AHHBIX C Xumuel. B
IPOrpaMMe 10 XUMUH TIPEIMETHBIE PE3yJIbTaThl MPECTABICHBI 110 TOJaM U3YUCHUSI.



10 KJTIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUA Kypca «OpraHudeckas XuMHs» OTPaKaroT:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHUM: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMUHU B CHUCTEME ECTECTBEHHBIX HayK M €€ poJIi B OOECIEUEHUHM YCTOMUYUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM IKOJIOTHYECKOM, IHEPTeTUUECKOU U
IUIIEBOM OE30MaCHOCTH, B PA3BUTHU MEAHUIIMHBI, CO3JaHUU HOBBIX MaTEpHAJIOB,
HOBBIX UCTOYHUKOB PHEPTHH, B 00ECIICUCHUH PAllMOHAIBLHOIO ITPUPOIONIOIH30BAHMS,
B (QopMHpOBaHUM MHUPOBO33PEHUS U OOIIEH KyJIbTyphl 4YEJIOBEKa, a TaKke
AKOJIOTHYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOHOM CpeJie;

BJIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM,  KOTopas  BKJIIOYAET:
OCHOBOIIOJIAraloIMe MOHATUS — XUMUYECKUN DJIEMEHT, aTOM, PO W 3JIECKTPOHHAS
obojouka aroma, s-, p-, d-aToMHBIE OpOWUTAIM, OCHOBHOE U BO30YXKIAEHHOE
COCTOSIHUS ~aToMa, TuOpuau3alus aTOMHBIX oOpOuTanei, WOH, MOJEKYyJa,
BAJICHTHOCTb, 3JEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKUCIICHHUS, XUMHYECKas CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIpPHBIN 00BbEM, YIJIEpOJIHBIN CKelleT, (PYyHKIIMOHAIbHAS
IpyImna, paaukaia, CTPYKTypHble (GopMynbl  (pa3BEPHYThIE, COKpaIIEHHEIE,
CKEJICTHBIC), H30MEpHs CTPYKTypHass M TPOCTPAHCTBEHHas (reoMerpuyeckas,
ONTUYECKAs), U30MEPHI, TOMOJIOTHYECKUN PsiJi, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPO/I-
1 a30TCOJIeprKalllie OPraHUYECKUE COCAUHEHUSI, MOHOMED, MOJHUMEDP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COSMHEHUS;, TEOPUH, 3aKOHBI (IEPUOIUUYECKUN 3aKOH
. 1. MeHnneneeBa, Teopus CTPOCHHUSI OopraHmdyeckux BemectB A. M. bytieposa,
3aKOH COXPaHEHHUs MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUSI SHEPTUU NIPU
XUMHYECKUX  PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK  XUMUH,
MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAaHUS TMPUUYUHHOCTH U
CHCTEMHOCTH XHUMMYECKHUX SIBJICHUM; MPEICTaBICHUS O MEXaHU3MaX XUMHUUYECKHX
peaKunii, TePMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHMUS,
O B3aMMHOM BJIUSSHUM aTOMOB W TPYIIl aTOMOB B MOJEKyJax (MHIYKTHUBHBIA U
Me3oMepHBIi ddekTrr, opueHTanTel | u II poxa); dakronmormueckue cBEICHHS O
CBOMCTBaX, COCTaBe, IIOJYYCHHH U OC30IaCHOM HCIIOJIB30BAHUM BaKHEHIITUX
OpraHUYECKUX BEILECTB B OBITY W MPAKTUYCCKOU JIESITEIHHOCTH YEJIOBEKa, OOIIUX
HAay4YHBIX MPUHIMIAX XUMHUYECKOrO IPOMU3BOJCTBA (Ha NpUMEpe IPOU3BOJCTBA
MeTaHoJa, nepepadboTku HeDTH);

c(hOPMHUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEPHBIC TNPU3HAKUA TTOHATHMA,
yCTaHaBJIMBaTh MX B3aMMOCBS3b, HMCIIOJb30BAaTh COOTBETCTBYIOIIUE IOHSTHUS IPU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHMYECKUX COCAUHECHUMN;

c(hOpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMUUYECKYI0 CHUMBOJMUKY IJii COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIMEHHBIX W CKEICTHBIX) (POPMYJT OPTaHHMYECKUX
BEIIIECTB;

COCTaBJISITh ypPaBHEHUA XUMHYECKUX PEAKIHUA W PaCKpbIBaTh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakiuit MOCPEACTBOM COCTaBJICHUS



AJIEKTPOHHOrO OajaHca »3THUX peakluil, peakuuili HOHHOroO oOOMeHa MyTEM
COCTAaBJICHMSI X TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHMUI;

U3TOTABJIMBATh MOJIEJIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJI WILTIOCTPALlUU HX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOSHUS;

c(OpMUPOBAHHOCTh YMEHHUU: YCTAaHABIMWBATH NPUHAMICKHOCTh H3YUCHHBIX
OPraHMYECKHUX BEHIECTB MO0 MX COCTaBy U CTPOCHUIO K ONpPEACIEHHOMY
KJaccy/Tpynmne CoeAMHEHWH, JaBaTh KM Ha3BaHUS IO CHUCTEMaTHYECKOM
Homenkinatype (IUPAC) u mpuBOAuTH TpUBHAIBHBIE HA3BaHWS IJS OTICIBHBIX
IpeICTaBUTENIed OPraHWYEeCKUX BEIIECTB (STWIICH, alleTWUJICH, TOJYOJI, TJIHMIEPHUH,
STHJICHTIIUKONb, (EeHON, (OopMaibAeTH, aleTaabAeTu, aleToH, MypaBbHHas
KHCIIOTa, YKCYCHAasi KHUCIIOTa, CT€ApUHOBAs, OJEHMHOBAs, MAJILMUTHHOBASI KHUCIIOTHI,
[JIMIWH, aJlaHuH, MaibTo3a, (PyKTO3a, aHWIWH, IUBUHWI, H30IPEH, XJOPOIpPEH,
CTUPOJ U JIpyTHUE);

chOpPMUPOBAHHOCTh ~YMEHHUS OMNpEAesATh BHA XUMHUYECKOH CBSI3M B
OPraHMYECKHUX COEIMHEHUSAX (KOBaJEHTHas M HWOHHAs CBSA3b, O- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKEHHUSI TEOPUH CTPOCHUSA
oprannueckux BemecTB A. M. BytiiepoBa i 00BsSICHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHHS,

c(OpMUPOBAHHOCTh YMEHMI XapaKTEpHU30BaTh COCTaB, CTPOEHUE, (hU3HUECKHE
U XUMHYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTEICH pa3IMUYHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB: AJKAHOB, ITUKJIOAJIKAHOB, aJKEHOB, alKaIUCHOB, AJIKHHOB,
apoOMaTHYECKUX YTJIEBOJOPOJOB, CIHPTOB, albICTHUIOB, KETOHOB, KapOOHOBBIX
KHCJOT, MPOCTBIX U CIOXHBIX 3(UPOB, KXUPOB, HUTPOCOCAMHEHHH W aMHHOB,
aMUHOKHUCJIOT, OETIKOB, YTI€BOA0B (MOHO-, TU- U TIOJMCAXaPHIOB), UIUTIOCTPUPOBATH
TEeHETHUYECKYIO CBSI3b MEXAY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XMMHYECKUX
peaKIuii ¢ UCMOIb30BaHNEM CTPYKTYPHBIX (DOPMYIT;

chOpMUPOBAHHOCTh YMEHHS TOATBEPXKAATb Ha KOHKPETHBIX MpHMeEpax
XapakTep 3aBUCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COCAUHEHUN OT
KpPaTHOCTH M TUIA KOBAJIEHTHOM CBSA3M (O- U T-CBSI31), B3AUMHOTO BIUSHUS AaTOMOB U
TPyIIT aTOMOB B MOJIEKYJax;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh HCTOYHUKH YIIIEBOJAOPOIHOTO
ChIpbs (He()Th, MPUPOIHBINA Ta3, YTOJb), CIIOCOOBI €ro NepepaboTKU U MPAKTUIECKOE
NpPUMEHEHNE IPOAYKTOB EpepabOTKY;

c(OpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMM O ECTECTBEHHO-HAYYHBIX
METOJaX TO3HAaHWA — HAOJIOJACHUH, M3MEPEHUU, MOJACIUPOBAHWHU, IKCIIEPUMEHTE
(peaTbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHUSI MPUMEHSTh OCHOBHBIC OMEPAI[MH MBICIUTEIBHOM
JESTeIbHOCT — aHallu3 W CHUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CUCTeMAaTHU3allMIo,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBS3€H — Il M3y4YEHHUsS] CBOMCTB BEILECTB U
XAMUYECKUX PEAKLINM;



c(OpPMUPOBAHHOCTh YMEHHI: BBISBISATH B3aWMOCBSI3b XMMHUYECKHX 3HAHUHN C
HNOHATUAMU U TMPEACTABICHUSMHU JPYTUX €CTECTBEHHO-HAYyYHBIX IPEAMETOB JIs
0ojsee OCO3HAHHOTO MOHMMAHHS CYIIHOCTHM MAaTE€pUAIbHOTO €IWHCTBA MUDA,
MCIIONIb30BaTh CHCTEMHBbIE 3HAHHUA IO OPTaHMYECKOH XUMHUHU ISl OOBSCHEHUS H
MIPOTHO3UPOBAHMUS SIBICHUN, HIMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OpPMUPOBAHHOCTh YMEHHUMN: MPOBOJUTH PACUETHI M0 XUMUYECKUM (HopmMmyriam
U YpaBHEHHUSIM XHMUYECKUX pEaKUUH C MCIOJIb30BAaHUEM (PU3NYECKUX BEJIUYHMH
(Macca, 00BEM Ta30B, KOJMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacd€Tbl MO HAXOXKICHUIO XUMHUYECKOH (popmyIsl
BEIIECTBA M0 W3BECTHBIM MACCOBBIM JIOJISIM XHMHUYECKHX 3JIEMEHTOB, MPOAYKTaM
CTOpaHus, IUIOTHOCTU I'a3000pa3HbIX BEIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUI: NMPOTHO3UPOBATh, AaHAIN3UPOBATh U OLIEHUBATH C
MO3UIIMH 9KOJOTHYECKON O€30MacHOCTH MOCIEICTBUS OBITOBOM U MPOU3BOICTBEHHOM
JESITeIbHOCTH YeNIOBEKa, CBSI3aHHOW ¢ TmepepaboTKOM BELIECTB, HCIIOJIb30BATh
HOJyYeHHbIE 3HAHUS AJI1 NMPUHATUS T'PaMOTHBIX PEUICHUM MpoOjieM B CUTyalUsX,
CBSI3aHHBIX C XUMHUEH;

c()OPMUPOBAHHOCTh YMEHHUMN: CaMOCTOSATENbHO IIJIAHUPOBaTh U IPOBOAMUTH
XUMHUYECKUNA OSKCIIEPUMEHT (MONyYeHHEe M H3YyYeHHE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYECTBEHHbIC PEAKIMH YTIJIEBOJOPOJOB pPa3jIMYHBIX KJIACCOB U
KHCJIOPOJICO/IEPKALIUX OPraHWYEeCKUX BEIIECTB, pEIICHHE OSKCIEPUMEHTAIbHBIX
3aJa4 [0 PAclO3HABAHHWIO OPraHWYECKUX BEIIECTB) C COOIIOACHMEM IpaBUII
Oe3omacHoro oOpalieHusi ¢ BellecTBaMHM UM Ja0OpaTOPHBIM 00OPYIOBAaHUEM,
dbopMynupoBaTh 1L€Ib HUCCIEOOBAHMS, TMPEACTABIATH B pasIU4YHON  (dopme
pe3ybTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUIA:

co0roaTh TMpaBUia 3KOJOTHYECKH II€JIeCO00pa3HOro IOBEACHUSI B OBITY U
TPYJAOBON JESATENBHOCTH B IEISIX COXPAHEHHUS CBOETO 30POBBS, OKPYXKAlOIIeH
IPUPOTHOM CPeNIbl U JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTh TOKCHMYECKOIO JEHCTBUS HAa JKMBBIE OpPraHU3MBI
onpeaenEéHHbIX OPraHNYeCKUX BELECTB, MIOHMUMas cMblc nokaszarens [1J1K;

aHAJIM3UPOBATh 11€JI€COO00PA3HOCTh NPHUMEHEHUS OpPraHMYECKUX BEILIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0Jb3a;

cOpPMUPOBAHHOCTh YMEHHUH: OCYIIECTBIISATH IICJICHANPABICHHBI TOUCK
XUMHUYECKON MH(OpMalMM B PA3JIMYHBIX MCTOUYHUKAX (HaydHas U ydeOHO-Hay4dHas
JauTepaTypa, cpeAcTBa MaccoBOi MH(popmanuu, VIHTepHET U JIpyrue), KpUTHUYECKU
aHaAIIM3UPOBATh XMMHUYECKYI0 HHPOpPMAIINIO, TiepepadaThiBaTh €€ U MCIOIh30BaTh B
COOTBETCTBHH C IMOCTABJICHHOW Y4eOHOU 3a/1auei.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuyecTBO 4acoB

No 11/ HaumenoBanue pa3aejioB 1 TeM KoHTpOIb Mpakru
pOrpaMMBl Bceero HbIE YecKue
padoThI padoThbI
Paszgen 1. TeopeTuyeckne 0CHOBBI OPraHMYeCKO XUMUM
[Ipenmet oprannueckon xumun. Teopus
1.1 CTPOECHMSI OPraHUYECKUX COEIUHEHUN A. 8
M. bytneposa
Hroro no pazneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbpHBIC YTIEBOIOPOABI — alKAHBI, 5
' LUAKJIOAIKAHBI
29 HenpenenbHble yrieBoJopOIbl: alKEHBI, 14 I
' aJIKaINeHBbI, aJTKUHBI
2.3 ApomaTudecKkue yrieBog0opOo bl (apeHbl) 8
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJLOPOIOB U 4
' ux nepepaboTka
2.5 ["asnorennpon3BoAHbBIE YTIEBOAOPOAOB 4 1
Hroro no pazneny 35
Paznen 3. Kucaopoaconepsxamue opranndyeckie coeJuHeHUs
3.1 Crnuptsl. deHoun 11 1
KapOoHuibHble COETUHEHMS: allbIET b
3.2 1 KeToHbl. KapOOHOBBIE KUCIIOTHI. 21 1
Crnoxxabie 3¢upsbl. Kupbl
33 VYrieBoibt 9 1
Hroro no pasneny 41
Pa3nes 4. A3oTcoaep kaiiue oOpraHu4ecKue coeJHHeHHs
4.1 AmuHBL. AMUHOKHCIIOTHL. benku 12 1 2
Hroro no pazneny 12
Pa3zgea S. BbicOKOMOJIEKYJISIDHBIE COeIUHEHUS
5.1 BBICOKOMOIEKYIISIPHBIE COCIUHEHUS 6 1
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102 3 6

[NPOT'PAMME




IHOYPOYHOE INTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuectBO
4acoB

Bcero

Jlara
TUIaH

Jara
¢akr

IIpenmer u 3HaYeHUE OPraHUYECKON
XMMUH, TIPEJICTaBIEHHUE O MHOTOOOpa3uu
OPraHUYeCKUX COCTUHEHUHN

05.09

DIEeKTPOHHOE CTPOEHUE aTOMa yIJIepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHHS).
BaneHTHBIE BOBMOKHOCTH aToMa
yriaepozaa

07.09

XuUMHUUECKas CBSI3b B OPraHUYECKUX
coeuHEHMIX. MeXaHu3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBSI3EH

08.09

Teopust cTpoeHust OpraHMYECKUX
coenquHenunit A. M. bytneposa

12.09

Buael nzoMepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAs. DJIEKTPOHHbIE

3¢ (}eKThl B MOJIEKYJIaX OPraHuYeCKUX
COCIMHECHUH

14.09

[IpencraBnenue o kiaccuuKaum u
cUCTeMaTHUYEeCKasi HOMCHKIIATypa
(IUPAC) opranuveckux BelIeCTB

15.09

Knaccudukanms peakiuii B
OpPTraHUYeCKON XUMHU

19.09

Cucrematusanus u 00001IECHUE 3HAHUN
10 TEME

21.09

ATKaHBI: TOMOJIOTHYECKHH psifl, 001mas
bopmyra, HOMEHKJIATypa 1 U30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI

22.09

10

dusznueckre U XUMUYECKHE CBOMCTBA
aJIKaHOB

26.09

11

Haxoxnenue ankaHoB B IpUpo/IE.
CriocoObl osTyueHHs 1 IPUMEHEHUE
aJIKaHOB

28.09

12

[uknoankansl: o0mast popmyna,

29.09




HOMEHKJIATypa ¥ U30MepHus,
0COOCHHOCTH CTPOCHUS U XUMHUYECKUX
CBOWCTB, CITOCOOBI MOJTyUEHHS U
NpUMCHEHHE

13

Pemenue pacu€rHbix 3a1a4 Ha
OIpeJIeIeHUuE MOJICKYJIIPHON (POPMYJIBI
OpPraHUYECKOT0 BEIECTBA [10 MACCOBBIM
JIOJISIM aTOMOB 3JICMEHTOB, BXOASIINX B
ero cocras. CucreMarusanus 1
000011IeHNE 3HAHUHA I10 TEME

03.10

14

ATKEHBI: TOMOJIOTHYECKHH psifl, 001Iast
(dbopMyITa, HOMEHKIIATypa, JIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.
CtpyKTypHasi 1 IMC-TPaHC-U30MEpUs
AJIKEHOB

05.10

15

dusnueckue U1 XUMUYECKHIE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

06.10

16

CriocoObI osTyueHHs 1 IPUMEHEHUE
aJIKEHOB

17.10

17

ITpakTuyeckas padora Ne 1 o teme
"[losyyeHne FTHIIEHA U U3YyUEHUE €TO
CBOMCTB"

19.10

18

Pemenue pacuérHbix 3a1a4 Ha
oTpeeNieHue MOJIEKYIIpHOU (HOpMYIIbI
OpPraHr4YeCKOro BELIECTBA

20.10

19

ATKaJIUeHBI: COMPSIKEHHBIE,
W30JIMPOBaHHbBIC, KyMYJIHpPOBAaHHbIE.
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS

24.10

20

XUMUYECKUE CBOMCTBA COMPSKEHHBIX
JEHOB

26.10

21

Crioco0bl MoJTy4eHUsl U IPUMEHEHUE
aITKaIneHOB

27.10

22

AJKUHBI: TOMOJIOTUYECKHH psif, 001Ias
dbopmyra, HOMEHKIIATypa, IEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYT,
(bu3UYecKre CBONCTBRA

31.10

23

XUMHYECKUE CBOMCTBA aJIKUHOB

02.11

24

KayecTBeHHbIE peakllui Ha TPOMHYIO
CBSI3b

03.11

25

Crioco0slI MoNTy4eHus: U IPUMEHEHUE

07.11




AJIKNHOB

26

Pemenue 3amau: pacu€Tsl 0 ypaBHEHHIO
XUMHYECKON peaKiuu

09.11

27

CucremaTusanus u 00001IEeHUE 3HAHUMI
10 TEME

10.11

28

ApEeHbI: TOMOJIOTHYECKUH psif, 0011as
dbopMyIta, HOMEHKIIATypa. DJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
OcH30J1a U TONTyoJ1a, UX (U3UIECKUE
CBOMCTBA

14.11

29

XHUMHYECKHE CBOMCTBA APEHOB: PEAKLIUN
3aMEeIEeHUs

16.11

30

XHUMHYECKUE CBOMCTBA aPEHOB: PEAKLIUU
[IPUCOEIUHEHM ], OKUCIICHHE T'OMOJIOTOB
OeH3ona

17.11

31

OcoO6eHHOCTH XUMUYECKUX CBOMCTB
CTHpOJIa

28.11

32

Pemenue pacuérHbix 3a1a4 Ha
oTpeieNieHue MOJIEKYIIpHOU (HOPMYIIbI
OpPraHMYeCKOro BELIECTBA

30.11

33

Crioco0plI MoNTy4eHus: U IPUMEHEHUE
apeHoB

01.12

34

I'enermueckas cBI3b MCKOY
Pa3IMYHBIMHU KJIaCCaMHU YTIJI€BOAOPOO0B

05.12

35

Pacuérbl 0 ypaBHEHUSIM XUMUYECKUX
peakmuii. CucteMaTusaius u
00001IeHNe 3HAHUH 110 TeMe

07.12

36

[Tpuponustii ra3. [lonytHble HEPTAHBIE
rasbl

08.12

37

KameHHBIH yroyib ¥ IPOIYKTHI €ro
nepepaboTKu

12.12

38

Hedth 1 cioco0Ow1 €€ mepepadoTKy.
[TpuMeHeHHE IPOIYKTOB NIEpepadOTKU
He(TH

14.12

39

I'eneTnueckas cBI3b MCXKOY
Pa3IMYHBIMHU KJIaCCaMHU YIJI€CBOAOPOO0B

15.12

40

["anoreHONpPOM3BOIHBIE YTIIEBOIOPOIOB:
ANEKTPOHHOE CTPOEHHE; peaKluu
3aMelleHus rajoreHa

19.12

41

JleicTBue 1mienouent Ha

21.12




TraJIOrCHIIPOU3BOJHBIC. BSaHMO,ﬂeﬁCTBHC
JAUTajJOrcHaJlKaHOB ¢ MAarHu€M U IIMHKOM

42

CucreMmaruzanys 1 0000IeHIE 3HAHNUHI
o paszaeiny "YriaeBoaopoas!"

22.12

43

Kontponbnas paboTa mo teme
"Yraesomopoas"

26.12

44

HpeﬂeanHe OJHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psfl, oOmas hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATypa, KIIaCCUPUKAIIHS,
(bu3nveckre CBOMCTBA

28.12

45

XHUMUYECKUE CBOMCTBA MPEAEITBHBIX
OJIHOATOMHBIX CIIUPTOB

29.12

46

CriocoObI 1osTyueHHs 1 IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB

09.01

47

[IpocTeie 3¢upsl: HOMEHKIIATypa U
U30MepHsi, 0COOCHHOCTU (PU3UUECKUX U
XUMHYECKHX CBOMCTB

11.01

48

MHOroaToMHbIE CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLUEPUH, UX
(du3nUecKre U XUMUYIECKUE CBOWCTBA

12.01

49

Crioco05b1 MOJIYYCHUA U IPUMCHCHUC
MHOT'0AaTOMHBIX CITMPTOB

16.01

50

DEeHOJI: CTPOCHUE MOJIEKYJIBI,
(dbuzmveckue cBoicTBa. TOKCHYHOCTh
¢denona

18.01

51

XuMudeckue cBoiicTBa (heHoa

19.01

52

CriocoObI mosTyueHHs U IPUMEHEHUE
¢denoa

23.01

53

ITpakTruyeckas pabota Ne 2. Pemenue
9KCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Crupthl U peHob"

25.01

54

Cucrematusanus 1 0000IIeHIE 3HAHUI
10 TEME

26.01

55

AJbAETUABl U KETOHBI: 3JIEKTPOHHOE
CTpOEeHHE KapOOHUILHOU IPYIIIBL;
TOMOJIOTHYECKHE Psiibl, 0011as opMya,
M30MEpHsl © HOMEHKIIATypa

30.01

56

ATNBIErupl ¥ KeTOHBI: (PU3HUECKHE
CBOMCTBA; peaKIMK MPUCOSTUHEHUS

01.02




57

PeaKI_II/II/I OKHUCJICHHA U KaYCCTBCHHBIC
pCaknuuu aJIbACTUA0B U KETOHOB

02.02

58

CriocoOblI TOJTyYeHUS aTbICTUIOB U
KETOHOB

06.02

59

OHOOCHOBHBIC TIPEICITEHBIE
KapOOHOBBIEC KHCJIOTHI, 0COOCHHOCTH
CTPOCHUS MX MOJICKYJI

08.02

60

N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3HYeCcKHe CBOMCTBA

09.02

61

XHUMHYECKUE CBOMCTBA MIPEACIIBHBIX
OJTHOOCHOBHBIX KaPOOHOBBIX KHUCIIOT

13.02

62

OcoOeHHOCTH CBOMCTB MypaBbUHON
KHUCIOTHI. MHOT00Opa3ue kapOOHOBBIX
KHCJIOT

15.02

63

OcoOeHHOCTH CBOMCTB: HEMPEIEIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kucnot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KUCIIOT

16.02

64

[TonsTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

27.02

65

Crioco05b1 MOJIYYCHUA U IPUMCHCHUC
Kap60HOBLIX KHCJIOT

29.02

66

Crnoxxable 3(hUPBI: TOMOJIOTHYECKUHN P,
obmas popmyina, uzomepus u
HOMEHKJIaTypa

01.03

67

dusznueckre U XUMUYECKHE CBOMCTBA
a¢upoB

05.03

68

Pemenne pacy€THbIX 3a1a4: 1O
YPAaBHEHUIO XUMUYECKOM pEaKIUH, HA
OIIpEETICHNE MOJIEKYIISIPHOH (hOPMYIIBI
OpPraHUYECKOTO BEILECTBA

07.03

69

[Tpaktrdeckast pabora Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJa4 110 TCMC
"Kap6onoBsie kuciaotel. Cl0KHBIE

a¢uper"

08.03

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHUE CBOUCTBA (TUAPOITHU3)

12.03

71

OcoOEHHOCTH CBOMCTB KHUPOB,
COACPpIKAMNX OCTATKU HCIIPCACIIbHBIX

14.03




KHUPHBIX KMCIOT. JKupsl B mpupoje

72

Mpg11a KaK COJIM BBICIIHX Kap6OHOBBIX

KHCJIOT, UX Morolee aercTue. IlorsaTtue

O CMHTCTHUYCCKUX MOIOIINX CpC,I[CTBaX
(CMC)

15.03

73

['eneTnveckas cBsI3b yIII€BOJOPOIOB U
KHCIIOPOJICO/IEPKAIIUX OPTraHNYEeCKUX
BEILIECTB

19.03

74

Pacuétbl o ypaBHEHUSM XUMHUYECKUX
peakuui

21.03

75

Cucrematusanus u 00001IEHUE 3HAHUMN
10 TEME

22.03

76

OOm1ast XxapaKTepUCTHKA YTIEBOJOB U
KJaccu(uKanus yriieBooB (MOHO-, 1-
U TIOJIUCaxapu/ibl)

26.03

77

MoHocaxapuabl: pu3nuecKue cBoiicTBa
1 HaXO0KJIEHUE B IPUPOJE

28.03

78

HpI/IMeHeHI/IC T'JIFOKO3HI, e€ 3HaueHUE B
JKU3HCACATCIbHOCTH OpraHu3Ma

29.03

79

Jlucaxapuibl: caxapo3a, MallbTo3a U
nakTo3a. HaxoxaeHue B mpupoe u
MIPUMEHEHHE JIUCAXaPH]IOB

02.04

80

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIEKYJI, (pu3nueckue u
XMUMUYECKHE CBOWCTBA, IPUMEHEHHE

04.04

81

[Tousitue 00 HCKYCCTBCHHBIX BOJIOKHAaX

05.04

82

Pemenue pacueTHbix 3a1a4 Ha
onpeJieJICHUE 10U BbIX0Oa MPOIYKTa
pEeaKIMK OT TEOPETUYECKH BO3MOKHOTO

16.04

83

Cucrematusanus 1 0000I1IeHIE 3HAHUI
o pazzaeiny

18.04

84

KonTtponbnas paboTa mo teme
"Kucnopoacoaepxaiue opraHu4eckue
coenuHeHus"

19.04

85

AMUHBL: KJTacCUPHUKAIHS, CTPOCHUE
MOJIeKYJI, o0mas popmyia, nsomepus,
HOMEHKJIaTypa U (pU3HYecKue CBOMCTBA

23.04

86

XUMHYECKUE CBOMCTBA ar(paTHIECKUX
aMUHOB

25.04

87

AHWIIVMH: CTPOCHME AHWIINHA,

26.04




0COOEHHOCTH XUMHUYECKHX CBOMCTB
AdHUJINHA

88

CriocoOpl MoNTy4eHus: U IPUMEHEHUE
anudaTuyecKux aMHUHOB

30.04

89

AMWHOKHCIIOTBI: HOMEHKJIATypa
n3omMepus, GU3nIecKue CBONCTBA.
OTtnenbHBIC IPEICTABUTENH O~
AMHHOKHCIIOT

02.05

90

XUMHUUYeCKre CBOMCTBA aMHMHOKHCIIOT, X
OMOJIOTHYECKOE 3HAUCHHE aMUHOKHUCIIOT.
CuHTE3 ¥ TUIPOJINU3 NENTHI0B

03.05

91

benku kak npupoaHbIE TOJIMMEPHI;
CTPYKTYpPHBI OCITKOB

07.05

92

XUMHUECKHAE CBOMCTBA OEIKOB

09.05

93

A30Tc0ﬂep>1<aume TeTCPOIUKIINICCKHUC
COCAUHCHHMUA. HYKJ'IGI/IHOBBIG KHCJIOTBI:
COCTaB, CTPOCHUC U Ouooruyeckas POJIb

10.05

94

ITpakTuyeckas pabota Ne 4. Pemienue
HKCHEPUMEHTANIBHBIX 33714 110 TeEMe
"A30TCcoeprKalie OPraHndecKue
coeIMHEHUS "

14.05

95

ITpakTuyeckas pabota Ne 5. Pemenue
SKCIEPUMEHTAJIbHBIX 3a1a4 110 TEME
"Pacrio3HaBaHnE€ OpraHUYECKUX
coequHeHnn"

16.05

96

KonTponbhas pabota mo Teme
"A30TCcoaepKalliue OpraHuyecKue
coequHeHnsa"

17.05

97

OCHOBHBIE TTOHSTHS XUMHH
BBICOKOMOJICKYJISIPHBIX COCIMHEHUN U
MCTOABI UX CUHTEC3a —IIOJIMMCPU3alUd U
IOJIMKOHACHCAlUA

21.05

98

ITmacTMmaccrl. YTunuzanusa u
nepepaboTKa MiIacTuka

23.05

99

DJ1acTOMEPBI: HATYPaJIbHbBIN
CUHTETUYECKHE KayuyKu. Pe3nna

24.05

100

BonoxkHa: HaTypasbHEIE,
HCKYCCTBCHHBIC, CUHTCTHYCCKHUC.
[Tonumeps! ciennanbHOroO Ha3HAYEHUS

28.05

101

[TpakTuyeckas pabora Ne 6. Pemenue

30.05




AKCIIEPUMEHTAJIBHBIX 33134 10 TEME
"Pacrio3zHaBaHue 1miacTMacc 1 BOJIOKOH"

O0o01IeHNEe U cUCTeMaTU3aLUs 31.05
102 M3YUYEHHOT'0 MaTepuasa 1o Teme 1
"BricOKOMOJIEKYISIpHBIE COEAMHEHUS"
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTnyeckmne
padoTbl

Jlara
U3Y4YeH
us

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTeibH
ble pecypchl

Atom. CocTaB aTOMHBIX siiep. XUMAYECKUI
3eMeHT. M30Tomb!

CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC YHUCIIA

Knaccudukanus XuMrU4ecKux 3JI1eMEHTOB (S-,
p-, d-, f-a3emenTHI)

PacnipeneneHue 3J€KTPOHOB 0 aTOMHBIM
opouTansIM

DNEeKTPOHHBIE KOH(UTYpAIK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOSTHUU

DNEeKTPOHHBIE KOH(UTYpAIIK HOHOB.
DNEKTPOOTPUIIATEILHOCTD

[Tepronnueckuii 3akoH u [lepuonnueckas
CHCTeMa XUMHYECKuX aaeMeHToB Jl. 1.
MenpeneeBa, CBSI3b C COBPEMEHHOM TeopUei
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTHIX ¥ CJIOXHBIX BEMIECTB 110 TPYIaM U
nepuoam

CucreMarusanys U 0000IEHUE 3HAHUM 10




TEMEC

10

Bunpr xumnueckoil cBsI3u. MexaHn3Mbl
o0pa3oBaHUs KOBAJICHTHOM cBsi3u. Bomopoanas
CBsA3b. MeXMOJIEKYJIIpHBIE B3aUMOIECHCTBUS

11

BaneHTHOCTh U BajleHTHBIE BO3MOXKHOCTH
aToMOB. CB3b 3JIEKTPOHHON CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOECHUEM

12

[IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUSX:
COCTaB U HOMEHKJIATypa

13

BemectBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. THrbl
KPHCTAJNINYECKUX PELIETOK U CBOICTBA
BEILIECTB

14

[TonsTHE O MMCTIEPCHBIX CHCTEMaX.
[IpencraBieHue o KOJUIOMAHBIX pacTBOpaX

15

HctrHHBIE paCTBOPBI: HACBILLICHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

CriocoObl BhIpaXeHUsI KOHIICHTPAITUH
pacTBOpoB

17

Pemenne 3aa4u ¢ MCIIOAb30BaHUEM ITOHSITHI
""MaccoBast 107151 paCTBOPEHHOTO BelecTra',
"MoJsipHast KOHUEHTparus'"

18

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

19

CucreMmaruzanys 1 0000IeHNE 3HAHUI 11O
TEME




20

Konrtponsnas padora no Temam "Crpoenue
aroMma. [lepronueckuii 3aKOH 1
[leproauueckas cucreMa XUMUYECKUX
snemenToB JI. . Menneneesa", "CrpoeHue
BemecTsa. MHOTooOpasue BemniecTs"

21

Knaccudukanus XuMuaecknx peakiui B
HEOPraHWYECKON U OPraHUYECKON XMMUHU.
3aKOH COXPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPAHEHHUS U NPEBPAIICHNS SHEPTUU NIPU
XMMHYECKHUX PEAKIMAX

22

TernoBbie 3 (HEKTH XUMUYECKUX PEaKITHii.
TepMoxuMuyeckne ypaBHEHUS

23

Brraucnenus nmo YPAaBHCHUAM XUMHWYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPaBHCHUAM

24

CKOpOoCTh XMMHUYECKOHN peaklyy, €€
3aBHCUMOCTH OT Pa3IMUHBIX (PAKTOPOB.
Karanu3 u xatanusatopsl

25

I'omorennsie u reTCPOrcHHbIC pCAKIINN

26

[IpakTrueckas padorta Ne 1 mo teme "Brnusaune
pa3IUuYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOU peakuuu"

27

OOpatumMbie 1 HEOOpATUMBIEC PEAKIINH.
XUMHUYECKOE pAaBHOBECUE

28

[IpakTuyeckas padora Ne 2 o teme "BriusHue
pa3uyHBIX (PAaKTOPOB HA TIOJOKECHUE
XMMHYECKOro paBHOBecHA"

29

Dnektponutrueckas auccounanusi. CuiabHbIle U
cimabbie AMeKTponuThl. CTETeHb JUCCOIUAIIUN




Nonnoe npounssenenue Boabl. Cpena BOJHBIX

30 pactBopoB. Bogoponnsiit nokasarens (pH)
pacTtBopa

31 I'mpoponus coneit. Peakuuu, nporekaromue B
pacTBopax 3JIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XUMHYEeCKHE peakliui B pacTBOpax
JIEKTPOJIUTOB"

1 OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
Baxneiilne OKMCIUTENN U BOCCTAHOBUTENH

34 MeTo/1 371IEKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB

36 Pewienue 3a1au pa3au4HbIX TUIIOB

37 Pemienue 3axayd pa3iuyHbIX THUIIOB

18 CucremaTtu3zaiys U 0000IICHIE 3HAHUN TT0
TeMe "XuMHUuecKue peakiuu'

39 KonrtponbHas padora no teme "Xumuueckue
peakiuun"
[Tonoxenue Hemeraios B Ilepuoanueckoit

40 CcUCTEeMEe XUMUYECKUX iemeHToB [[. U.
MeHnzeneeBa U 0COOCHHOCTH CTPOSHUS UX
aroMoB. dHU3nUYECKUE CBOMCTBA HEMETAJIIIOB

A1 ATIOTponHs HEMETaUIOB (Ha puMepe
KHCII0poJia, cephl, (hocdopa u yrieposaa)

4 Bogopona: nonyuenue, pusnueckue u

XUMHYECKHE CBOMCTBA. [ 'upu bl




l"amoreHsl: HAXOXKICHHE B IPUPOJIE, CIIOCOOBI

43 NOJTy4YeHHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBA

44 lNanorenoBonopoael. Baxueiimue
KHCJIOPOJICOIEPIKAIIUE COEANHEHNS TAJIOTEHOB
JlabopaTopHble U TPOMBIIIJICHHBIE CTIOCOObI

45 noyueHus ranoreHoB. [IpuMeHeHne raloreHoB
U UX COCTUHECHUN
[Tpaktuueckas padota Ne 4. Pemenne

46 9KCIIEPUMEHTANBHBIX 33724 M0 TeMe
"T"anorensr"
Kucnopon: nabopaTopHbie ¥ TPOMBIIIICHHBIE

47 CIocoObI OJTyYeHHMS, PU3HMIECKUE U
xumu4deckue cBoictBa. O30H. [Ipumenenue
KHUCITIOpOJia M 030HA

48 OKCHUIBI M IEPOKCHIBI

49 Pemenue 3a1au pa3nnyHbIX TUIIOB
Cepa: HaxOXJI€HUE B IPUPOJE, CITOCOOBI

50 NOJTy4YeHHUsI, PU3NIECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoniopo, cynbhuabt

57 Kucnoponconepxaiue cCoOeJUHEHHS! CEPBI.
Oco0eHHOCTH CBOMCTB CEPHON KHCIIOTHI
[IpakTuueckas pabora Ne 5. Pemenue

53 SKCTIIEPUMEHTAIIbHBIX 3a7a4 1o Teme "Cepa u eé
coequHeHus"

54 A30T: HaXx0XJIEHHE B IPUPOJE, CIIOCOOBI




NOJy4YeHHUsI, PU3NIECKUE U XUMUYECKHE
CBOICTBa. AMMHUAK, HUTPU/IBI

Kchoponcoz{epmamHe COCIMHCHMUA a30Ta.

55 . .
OcoOeHHOCTH CBOWCTB a30THOW KUCIIOTHI

56 [IpuMmeHeHue a30Ta U €ro COeAMHEHUM.
A3oTHBIE y100peHus
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

57 noJTy4eHus1, GU3NIECKUE U XUMHUIECCKUE
cBoricTBa. Dochuns u Gochun

58 Oxcunsl hocdopa, pochopconepxarime
kucinoTel. Conu HhochopHOI KHCTOTHI

59 [Ipumenenue dpocdopa u ero coeMHEHUI.
dochoprbIe yIoOpeHHS
[IpakTuueckas padora Ne 6. Pemenue

60 HKCIIEPUMEHTANIbHBIX 3a/a4 1o Teme "A30T U
docdop u ux coenuHeHus"
VYrnepoa: HaXoXJIeHUE B IPUPOJIE,

61 AIIOTPOIHbIE MOAUUKALNKY; HU3UIECKUE U
XHUMHUYECKHE CBOMCTBA, IPUMEHEHHUE

2 Oxkcua yriepoaa(Il), okeun yrnepona(IV),
YTOJIbHAS KHCIIOTA U €€ CONH

63 Pemienue 3amad pa3iuuHbIX THUIIOB
Kpemuuii: HaxoxaeHue B IpUpoOJIe, CIOCOObI

64 TOJTy4YeHHUsI, PU3NIECKUE U XUMHUYECKHE
CBOMCTBA

65 Oxcun kpemausA(IV), kpeMHHEBast KUCIOTA,

CHJIMKAThI




[IpuMeHeHre KpeMHUS U €r0 COCIUHEHU.

66
Creko, ero noyy4eHue, BUbl CTEKIIa

67 Pewienue 3a1au pa3au4HbIX TUIIOB

68 Cucremaruzanys 1 0000IeHrEe 3HAHNUI 110
teme "Hemerasmb"

69 Kontponbnas padota no teme "Hemeramibr"

70 AHanu3 pe3yJabTaToB KOHTPOJIBHOHN padoTHI,
KOPPEKIIHSI OINO0K
[Tonmoxenune metamnos B [lepuoauyueckoit

71 CHUCTEME XUMMUYECKUX HJIEMEHTOB.
Oco0eHHOCTH CTPOSHUS DIIEKTPOHHBIX
000JI0Y€K aTOMOB METaJJIOB

7 O6mue ¢puznyeckre CBOMCTBa METaIOB.
[IpumeHeHre MeTaIoB B OBITY U TEXHUKE

73 Cmuael MetaiioB. Koppo3ust meTanioB

74 Peuienue 3a1au pa3auvHbIX THIIOB
DIEKTPOXUMHUYECKUN Pl HAPSIKEHUI

75 MeTauioB. O0IUe CrocoOb! MOTyYeHUsS
METaJIOB
OO61mas xapakTepucThKa MeTauioB [A-rpymimsl
[Iepuoanueckoil cuCTEMbl XUMUYECKUX

76 aseMeHTOB. Hatpuii u kajnuii: noiaydeHue,
duznyecKre 1 XUMUIECKIE CBONCTBA,
MIPUMEHEHUE TTPOCTHIX BEIIECTB U MX
COEIMHECHUI

77 OOm1as xapakrepucTika MetayioB [IA-rpymnmst

[Iepronnueckoi CUCTEMBI XUMUYECKUX




JIEMEHTOB. Maruuii U KaJbLUi: IOJTy4YEHHUE,
¢u3nueckre 1 XMMUYECKHE CBOMCTRA,
IIPUMEHEHHUE IIPOCTHIX BEIIECTB U UX
COCIMHEHUN

78

JXécTkocTh BOABI M CIIOCOOBI €€ YCTpaHSHHS

79

ANIOMMHUI: TONTy4eHue, (pu3ndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE

80

AmMdoTepHbIe CBOMCTBA OKCH/IA ¥ THIPOKCHIA
AITFOMUHHUSI, TUIAPOKCOKOMIUICKCHI aTFOMHHHUS,
UX MIPUMEHEHHE

81

Pemenne 3aa4 pa3IM4YHbIX TUIIOB

82

[IpakTuueckas padora Ne 7. Pemenue
SKCTIIEPUMEHTAIIBHBIX 33724 10 TeMe "MeTaibl
[JIaBHBIX noArpymm"

83

OO1m1ast XxapaKTepUCTHKA METAIIJIOB TOOOYHBIX
noarpynn (b-rpynn) I[lepuoauueckoii cuctemsl
XUMHUYECKHX 3JIEMEHTOB

84

dusznyeckre 1 XMMHUYECKHE CBOMCTBA XpomMa u
€ro COel[I/IHeHI/II\/'I, X ITPUMCHCHUC

85

Baxnerive coeMHEHUsT Maprasiia.
[lepmaHranat kanus, €ero OKUCIUTEIbHBIC
CBOMCTBA

86

dusnueckue u XUMUYECKHE CBOMCTBA JKeJie3a U
ero coenuHenui. [Tomydyenue u npuMeHeHue
CIUIABOB JKeJie3a

87

dusnueckue U XUMUYECKHE CBOMCTBA MEOU U
e€ COeTMHCHM, NX TPUMEHEHNE




dusnueckue U XUMUYECKHUE CBOMCTBA [IUHKA U

88 €ro COEIUHEHUM, UX IPUMEHEHHE.
M IpOKCOKOMITIICKCHI ITMHKA
[IpakTuyeckas padora Ne 8. Pemenue

89 HKCTIEPUMEHTAJIbHBIX 3a/a4 1o Teme "MeTaibl
no0OYHBIX oArpynmn"

90 Pemenue 3a1au pa3nuyHbIX TUIIOB

o1 O06o01eHre U cucTeMaTru3alus H3y4eHHOTO
Marepuana rno teme "Mertansr"

92 KonTponbHas padora o teme "MeTayisr”

93 AHanu3 pe3yJabTaToB KOHTPOJIBHOHN padOTHI,
KOPPEKIIHS OIIHOOK
Ponb xumun B o0ecrieueHuu yCTOMYHNBOTO

94 pa3BuTHUs yenoBeuecTBa. [loHATHE O HAyYHBIX
METOJIaX UCCIICIOBAHUS BEIICCTB
HayuHble NpUHIMIIBI OpraHU3aNH

95 XUMHYECKOTr0o MPpou3BoACTBa. [IpoMblIiieHHbIE
CIOCOOBI OMYUYEHUS BAXKHEHUIIINX BEIIECTB

96 XUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEN CPeIbI
U €r0 MOCIECTBUS

97 XuMUs ¥ 37J0pOBhE UenoBeka. JIekapcTBEeHHbBIC
CpeacTBa

08 Xumus rimu. Poab xuMuu B o0ecrieueHnu
MUIIEBON 0€30MaCHOCTH

99 KocMmernueckue u napdromepHbie cpeacTBa.
BbeiToBas xumus

100 XuMUs B CTPOUTENBLCTBE. BaxkHeime




CTPOUTEIILHBIE U KOHCTPYKI[MOHHBIE
MaTepHuabl

XUMHS B CEIILCKOM XO3SMCTBE. OpraHI/I‘{eCKI/Ie

101 1
¥ MUHEpaJIbHbIE y100peHUs
102 CucreMmaruzanys 1 0000IeHNE 3HAHUI 11O 1
TEME
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI U151 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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