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HOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpaMma Mo XMMUM HAa YPOBHE CpEHEro oOIIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTENIbHOM MTPOTrpaMMbI cpeHero ooiero oopazoBanusa(DOII
COQ), npencrapieHHbIX B DepepaqbHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu npenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, U OCHOBHBIX MOJO0KEHUN
«Crparerun pas3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuona Ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBaHust ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrO0 OOy4YeHHs, MPU3BAHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aZlanTaiyy uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIMYME, a TaKKe JJIs
POJOJIKEHUST OOy4eHHs] B OpraHM3alusx MNpodeccHoHANIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCLUIUINH.

B mporpamMmme 1o XuMHUM Ha3Hau€HUE NpeaAMeTa «XHUMHS» IOIYydaeT
NoJpoOHYI0 ~ MHTEpIPETAlii0 B  COOTBETCTBUM C  OCHOBOIMOJATaIOIIMMHU
nosioxeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3ynbTaToB O0ydeHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEAYIOIIME BBIOJIHSEMbIE MPOrpaMMOM IIO
XUMUHU (PYHKITHN:

e UH(}pOpPMAIMOHHO-METOAMYECKAs, peanu3alus KOTOpoil obecredynBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEeIX, COJEp)KaHuu, oOuIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriyOJa€HHOrO U3y4eHUs] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
JUIST U3YYEeHUS] B paMKax OTHEIbHBIX MpoduieH, MOpeaycMaTpuBaeT



pacrpenielieHue U CTPYKTYpUpOBaHUE €ro MO KjaccaM, OCHOBHBIM
coJiepKaTeNbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pachpeaesieHue yueOHOr0 BpEMEHH, PEKOMEHIYEMOTO J1JIsI
U3YYEHUS OTJEIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIPEAMETHBIX U
MEKIPEIMETHBIX CBI3€EH;

e J1a€T METOJIUYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/1ay U3y4eHUs MpeaMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
POTrPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKKe ¢ YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBUM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPEeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. 3a pejesiaMi yCTaHOBICHHOM MPOrpaMMOi 10 XUMUU 00s13aTeIbHOM
(MHBapHaHTHOW) COCTAaBISIIONIEH coJiepKaHUsl y4eOHOro mnpeaMera «XHUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas 10JKHA
OTIPEIENSTHCS B COOTBETCTBHH C HAMPABIEHUEM KOHKPETHOTO PO uiIsi o0ydeHus.

B cooTtBercTBHM ¢ KkoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHS Ha YpPOBHE CpeIHEro oOlmero oOpa3oBaHHS
XUMHSIT Ha YpOBHE YIIYOJNEHHOTO U3YYEHHUS HAMpaBlIeH Ha peaau3aluio
IPEEMCTBEHHOCTH C MOCJIETYIONIUM TAIMIOM MMOTYYEHUSI XUMUYECKOTO 00pa30BaHuUs
B paMKax HW3yYEHHUS CIHEUUAIBbHBIX €CTECTBEHHO-HAYYHBIX U XHUMHUYECKHX
JTUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATBHOTO 00pa30BaHMsl.
B aroli cBs13u n3ydeHue npeamera « XUMHUs» OPUEHTUPOBAHO ITPEUMYILIECTBEHHO Ha
paclipeHre # YIUIyOJIGHHE TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
oOy4Jarommxcs, BHIOPABIINX OMPEACNIEHHBIA MPOo(uiib 00ydeHuUs:, B TOM YHUCIE C
MEPCIEKTUBOM  TOCIENYIOIIEr0 MOJYy4YeHUsI XUMHUYECKOro O0O0pa3oBaHHs B
opraHuzanusax npodeccuoHanbHOro oOpazoBaHusi. Hapsigy ¢ 3TuM, B cBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHON MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHMUs U3yUCHUE TIPEIMETa
«XUMUS» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLMAIBHOTO
pa3BuTua OOydaromuxcsi, Ha (OPMUPOBAHUE y HHUX OOIIEHHTEIUICKTYAIbHBIX
YMEHUM, YMEHUI palMoHalIM3alui y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUILTMHAPHBIN, HAJIIPEAMETHBIN XapaKTep.



CocrapisitoniuMu ipeiMeTa «XUMUs» Ha YPOBHE YITYyOJEHHOTO H3Yy4YCHUSs
SABIIIOTCS  YIUIyOJNI€HHBIE Kypchl — «Opranwdeckas xumusi» U «OOmas u
HeopraHuveckas xumusi». [Ipu ompeneneHuu Moaxo00B K 0TOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusix 6a30BOT0 U yriayoJIEHHOTO ypOBHEN
W3YUYCHHUsI TIPEeIMETA.

OcHOBy cozaepkaHus KypcoB «Opranuwdeckas xumus» u «OOmas wu
HEOpraHWYECKass XHMHs» COCTaBIIICT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMmera. JTa cuctema
3HAHUW TIOJTydaeT OMNpeAeEHHOE TEOPETUYECKOE JIOMOJTHEHUE, IO3BOJISIONIEe
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINM 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOJI€HHOM YpPOBHE HM3Yy4YeHHUs MpeaMeTa o0ecreueHa BO3MOXKHOCTH
3HAYMTEJILHOTO YBEIUYEHUS 00bEMA 3HAHUN 0 XUMHUUYECKHUX JIEMEHTaX U CBOMCTBAX
WX COSJIMHEHMI Ha OCHOBE PaCUIMPEHUS U YIIIYOJICHUS TIPEACTaBICHUN O CTPOSHUH
BEIICCTBA, XHMHYECKOW CBS3M U 3aKOHOMEPHOCTSX MPOTCKAHUS PEaKIui,
paccMaTpPHBAEMBbIX C TOYKH 3PCHUS XHUMHYCCKOW KMHETHKH M TEPMOJMHAMHKH.
N3yuenne nepuoanueckoro 3akoHa u Ilepuoguyeckold CHUCTEMbI XUMHUUYECKHUX
AJIIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPECTABICHUSIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKU 3pEHHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pYIIECHUH, a TAKKE C TOUKH
3peHuss MeXaHu3MOB e€ oOpazoBaHus. M3ydyeHue THUIOB peakIUil HOMOIHIETCS
dbopMupoBaHUEM TpEACTaBICHUH 00 DIEKTPOXMMHYECKHUX TIpoleccax u
AIIEKTPOJIM3E PACIUIaBOB U PACTBOPOB BEIIECTB. B Kypce opraHM4eckoil XuMuu mpu
PAaCCMOTPEHUN PEaKIMOHHOM CHOCOOHOCTH COEIUMHEHUN yhemsieTcsi o0coloe
BHUMaHHUE BOIPOCAM 00 3JIEKTPOHHBIX 3 (deKTax, 0 B3aMMHOM BIMSHUHA aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHNEe UMEET TO, YTO Ha COJIEPIKAHKE KYPCOB XUMUU YTIIYOJIEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMpPEAeTIEHHOT0 Mpod s (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpYy M XapakTep JOMOJHEHWH K OOIIeH cucTeMe IPEeAMETHBIX 3HAHU)
OKa3bIBAIOT BIHUSHUE CMEXHBIC NpPEAMEThl. Tak, HampuMmep, B COJEPKaHHUH
mpeaMeTa Ui KJIacCOB XUMUKO-(pu3ndeckoro npodusis 60bI10e 3HaYeHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu nzydennn npeamera
B JIAaHHOM CJIy4ae akIeHT OyAeT cjelnaH Ha OONIHOCTh METOJOB TO3HAHUS,
OOITHOCTH 3aKOHOB Y TEOPHH B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIAPHAS TEOPHS
(MonekynsipHast TeOpus B PU3MKE), 3aKOHBI COXPAHEHUS MAaCcChl U SHEPTHH, 3aKOHBI
TEPMOJIUHAMUKH, dJICKTPOJIN3a, MPEJCTABICHUS O CTPOCHHUH BEIIECTB U PYTOe€.

B TO0 ke Bpems B colepKaHWHM TIpeAMETa IS KJIACCOB XHMHKO-
Oouosiornueckoro npoduisis OOIbIINN yACHbHBIM BeC OyAeT UMETh OpraHuYecKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60J1ee 00CTOATEIbHOTO



pacCMOTpEHUs XUMUYECKONU OpraHU3aIluy KJIETKH KaK OMOJIOTUYECKONU CUCTEMBI, B
COCTaB KOTOPOM BXOHST, K TNPHUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUTUJBI, O€IKU, YTJIEBObl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BELIECTB
CIIy>KaT OCHOBOHM ISl M3Y4YEHHUs CYIIHOCTH MpoiiecCoB (OTOCHMHTE3a, JIbIXaHMUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0O0IlleHaYYHBIX METO/IOB TIO3HAHMS U OIBITa MPAKTUUYECKOTO MPUMEHEHUS HAyUYHbBIX
3HAHUW M3yYCHHE TMpeaMeTa «XHUMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBA3SX C Yy4eOHBIMU TpeJAMETaMHu, BXOISIIMMU B COCTaB
npeaMeTHbIX oOmnactelt «EcTecTBeHHO-HayuHble MpeaMeTh», «MaremaTuka u
uHpopmatuka» 1 «Pycckuii sI3bIK U TUTEpATYpay.

[Tpu u3yvyenuun yueoHoro npeamMera « XuMush Ha yriayOoJIEHHOM YpPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEJHET0 0011ero oopa3zoBanus (Ha 6a30BOM YpPOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYUMOCTH SBIAETCS (POPMHUPOBAHHUE OCHOB HAYKH
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON JIeITSIIbHOCTH
YeJI0BEKa M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. PellieHne 3Tol 3a1aun Ha
yriayOia€HHOM YypOBHE M3yUEHHS NpeIMeTa MPEeIoyiaraeT pealu3aluio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mnpeaCTaBIEHUN: O MaTepUaIbHOM EJAUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH ABJIEHUN MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M e€ Beayluled ponu B oOecleyeHUuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIIECBON 0€30MMacHOCTH, B Pa3BUTHUHU
MEJULHHBI, CO3JaHUN HOBBIX MAaTEPHAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnn palroOHAIBHOTO TMPUPOIONOIL30BaHUsI, B (HOPMUPOBAHUU
MUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKA, a TaKXKe 3KOJIOTUYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MIPUPOTHON CpeIe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUU XUMHHM, COBPEMEHHBIX IPEICTABICHUU O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHSAX — AaTOMHOM, MOHHO-
MOJICKYJISIDHOM,  HaJMOJEKYJISIPHOM, O  TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHYECKUX peakui, o
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 001X
HAyYHBIX TPUHIUINAX XUMUUYECKOTO MTPOU3BO/ICTBA;

e (QopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHWMHUYECKHUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBICHUN, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAMOTHOTO pEIIeHUsl MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a M OIIEHKH C MO3UIINI AKOJIOTHUUECKON 0€30MacHOCTH MOCIeICTBUI
OBITOBOM M MPOU3BOACTBEHHON JEATEILHOCTH YEJIOBEKa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOIB30BAaHUEM U TIEPEPAOOTKON BEIIECTB;

e yIIyOJICHUE NMPEICTABICHUIN O HAYUYHBIX METO/IaX MTO3HAHUS, HEOOXOUMBIX
Ui TIPUOOPETeHUsT YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIONIUX MECTO B TMpPHUPOIE, B
MPAKTUYECKOU JeSATETLHOCTH U TTIOBCETHEBHOM KU3HH.

B mnnanme peanuzanuu TEpBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIINUX
(GYHKIMI 1IEJIOCTHOW CHUCTEMBI CPEJHEro OO0IIero oOpa3oBaHMs MPU WU3YUYEHUU
npeamMera «XuUMHs» Ha  yrayOJIEHHOM YpOBHE OCOOYIO  aKTyallbHOCTh
npuoOpeTaroT TaKUe 1NN U 3aJ]a4H, KaK:

e BOCHHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOIBI,
YBXEHUSI K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHWE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHUBAIIMM K OOYYEHHIO UM T[IO3HAHHUIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
0011e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYaIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHUE Y HHX CO3HATEIBHOTO
OTHOIICHUS K CaMOOOpa30BaHUI0O W HEMPEpPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIITHOW TTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHUW W HABBIKOB Pa3yMHOI'O IMPUPOOTOIb30BAHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYJIbTYpPbl, TPUOOPETEHHUE OIbITa OOIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKON IEATEIBHOCTH.

OO61iee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHHUS] XUMUU Ha YTITyOJIeHHOM
YpOBHE cpeiHero obmiero oopa3zoBanus, coctarisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 gaca (3 yaca B Heleo).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

[Ipenmer u 3HaUeHKE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aToMa YIJIepoJa. XMMHUYECKas CBS3b B
OpraHUYeCcKUX COeANMHEHUSX. TUIBI THOPUIN3AIIMY AaTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM CBsi3M (OOMEHHBIH U JIOHOPHO-
aKuenTopHslil). TUMNBI NepeKpbIBaHHUA ATOMHBIX OpOWTalleld, G- U T-CBS3M.
OnunapHas, nBOMHAsE U TpouHas cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. bByrmiepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MomnekynspHble W  CTPYKTYpHbIE (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. WM3omepus. Bunabl wu30Mepuu: CTpyKTypHas, NpPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHYKTUBHBIN U
Me30MEPHBINA 3P EKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HoMeHKIatypa opranndeckux coenuHeHuit (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYeCKUX peaknui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HaKOMJICHHE ¢ 00pa3liaMyi OPraHUYECKUX BEIECTB U MaTeprajaMu Ha UX OCHOBE,
OMBITHl MO MPEBPAIICHUI0 OPTraHUYECKUX BELIESCTB MPU HarpeBaHuM (ILJIABJICHHUE,
oOyTrIuBaHWE W TOPEHHE), KOHCTPYHMPOBAHHME MOJIEICH MOJIEKYJ OpPTraHUYECKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psiji anKaHoB, 001Iast GopMyIia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP°-
rudpuan3anus aTOMHBIX OpOUTase yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMUYECKHE CBOWCTBA AaJKAHOB: pEAKIUMU 3aMENICHUS, W30MEpHU3alNH,
JNETUAPUPOBAHMS, IUKIM3ALIMK, TUPOJIU3a, KpeKuHra, ropenus. llpencrasienue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMS U1 XUMUYECKUX CBOMCTB MasbIX (IIUKIIOMPONAH, ITUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IuKII0aakaHoB. CrocoObl MOTyUYeHHS U TPUMEHEHHE
LMKJIOAJIKAHOB.

Ankenbl. ['omonornueckuil psaj amkeHoB, oOmas (opmysa, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIKEHOB, SP>-TUOpHAN3aLHS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3U. CTPYKTypHasi U Te€oMeTpuueckas
(uc-Tpanc-) uzomepus. Gusnyueckue CBOMCTBA aJTKEHOB. XMMHUYECKUE CBOMCTBA:
peaKiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIOKEHHUE TPU JBOWHOU CBS3H,
noJimMepu3anun u okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakinu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIUPOBAHHBIC,
KymynuposaHuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBOWCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonumepusanns conpskEHHbIX
nueHoB. CriocoObl MOTyYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaja alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. du3nyecKkue CBOWCTBA AJIKHUHOB.
XHUMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHUS, TUMEPU3ALUNA U TPUMEPHU3ALUHY,
OKHCJIEHUS. KUCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CIIOCOOBI MOTYYEHUSI U TPUMEHEHHE
AJIKAHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyYecKkuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30ila. DU3WYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oensona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE alKWIBHBIX paTUKaIoOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUST U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHele HeQTsAHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJIOB. Peakiuu
3aMelIeHrs TajJjoreHa Ha TUIPOKCOTPYNIly, HUTPOTPYIY, [HAHOTPYIIY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEeUCTBUE IUTajlOT€HAIKAHOB C MAarHME€M U LHMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIbI, pacTBOpa IEpMaHTaHaTa Kajiks, B3aUMOJICHCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYyKEHUE
yriepojia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYYCHUE ITUIICHA U U3yYCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusiMu «Hed1b» u «Yronby, ¢ obpasiamu
IJIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB H
raJjOreHIPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble opHOaTOMHBIE CcHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, uzomepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMH.
KauecTBeHHas peakuns Ha OJJHOATOMHBIE CIUPTHL. JIelicTBHME ATaHOJA U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHble CHUPTHI — OTUJIEHIVIMKONb W TIULEpUH. DuU3nueckue Hu
XUMUYECKHE CBOMCTBA: pEaKI[MU 3aMEIIECHU S, B3aUMOJICUCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMH, KAU€CTBEHHAs peaKlisi HA MHOTOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MexaHU3ME peakIuii HyKJIeohuIsHOTo 3amenieHus. [lefictBrue Ha
opraHu3M yenoBeka. CriocoObl MOTYy4YeHHs] K TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
O0eH30pHOTO sifpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauecTBeHHble peakiinu Ha (eHos. TokcuyHOCTh (heHora.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — adbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOrHYecKue psjibl allbJIETU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. Duznueckue CBOWCTBA albJIETUIOB U
KETOHOB. XUMUYECKUE CBOMCTBA alIbJIETUI0B U KETOHOB: PEAKIIMU IPUCOETNHECHUS.
OxkucieHue anbJIerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJY4YEHUS U IPUMEHEHUE ANIbJACTUAOB U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTU CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX MPEJIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi ITepudUKaIuU, PEAKIUU C Yy4acTUEeM YIJIEBOJOPOJHOrO pajuKaa.
OcCOoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O TMPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTenu BBICIITHX
KapOOHOBBIX KHCIIOT: CTE€apUHOBAs, NAJIbMUTHUHOBAs, OJICMHOBAS, JUHO/E8AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuit psia, obmas dopmyrna, HU30Mepus U
HOMEHKJIaTypa. PU3NUECKMEe U XUMHYECKUE CBOWCTBA: THJPOJIU3 B KHUCIOW U
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION M 1IesIouHoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIIOT. JKUpPBI B IPUPOLE.

MpLT4 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHE.

OO6mast xapaktepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, TU-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudo3a. Ou3ndecKkue CBOWCTBA M HAXOXIEHHUE B Mpupoje. DOTOCHHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
Tpynm, CIOUPTOBOE W MOJOYHOKHUCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
JakTo3a. BoccraHaBnMBaromme 1 HEBOCCTAHABIMBAIOIINE AUCaxapuabl. | uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH U 1emnono3a. CTpoeHHe MaKpOMOJEKYyJ Kpaxmana, TJIMKOT€Ha U
HEJUTI0NIO3bl.  PU3MUYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmalia: TMAPOJIN3, KAUeCTBEHHAas peaklus C HOJOM. XHUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M WX MPEBpAICHUI:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIUPTa B albJETH] HAa PACKaJIEHHOM MEIHOM INPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO MCIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCHUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius runepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 1oKo3sl ¢ Tuapokcuaom meau(ll), B3aumonecTBre kpaxmana ¢ HOA0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3a7ad 1o TtemaM «CroupTel U (DeHOJIBI,
«Kap6oHoBbie KUCTOThI. CIOKHBIE A(UPBD».

A30Tcojep:Kanue OpraHudecKue coeIMHeHus.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUyecKue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyl, obmias dbopmyia, U30MepHsi, HOMEHKIaTypa W (U3NYECKHE
cBoicTBa. XMMHUYECKOE CBOWCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKAJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUA.

AHUWIMH — IIpeICTaBUTENb aMUHOB apoMaTuyeckoro psiia. CTpoeHne aHuInHa.
B3aumHoe BiusHHE Tpynm aToMOB B MoJsiekyle aHwiuHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydenue aHunmHa u3
HUTPOOEH301A.

AmunokucnoTsl. Homenkmnarypa u uzomepusi. OTAeNbHbIE PEACTABUTENN Ol
AMUHOKHUCJIOT: TJWUWH, alaHuH. @OuU3W4Yeckue CBOMCTBA aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklusl TMOJUKOHJEHCAlUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 M TUIPOJIU3 NENTUIOB.

benku kak mnpupoansle monumepsl. llepBuyHas, BTOpUYHAS W TpPETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MpPEeBpaALICHUI:
pacTBopeHUe O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpHU HArpeBaHUU, IBETHbHIC
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcoepKalllie OPraHnuecKue CoeJMHEeHUs» U «Pacrno3HaBaHue OpraHuYeCcKux
COEMHECHUI.

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJICKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHI, CPEAHSS MOJICKYIIIpHast



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUMPOINMICH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJ, TMOJUMETUIMETAKpWIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KaydyKd
(OyTamueHOBBIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CIEeUAILHOTO Ha3HAYCHUS (Tedion, KeBJIap,
ANEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble IOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOIbl HW3YUYCHMsI BEIIECTB M WX MPEBPAIICHUM:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHod (OpMyNbl OpPraHMYECKOTrO COCIMHEHHUS TI0
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIIUX B €T0 COCTaB, HAXO0KIECHUE MOJICKYJISIPHOM
(bopMyIIBI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHHSL, TIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/ MW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (POpPMYJIbI OpraHMYecKOro BelIecTBa Ha
OCHOBE €TI0 XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB IMOJYYEHUS, ONpEAeSICHUuEe T0JIH
BBIX0/Ia MPOAYKTA PEAKLIHH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3CH MPU U3YUYCHUU OPraHUYECKOW XUMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpEaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHajiu3, CHUHTe3, Kiaccudukaus, HaOIIOJIEeHHe, H3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3WYECKUE BEIUYMHBI, €IUHUIbLI U3MEPEHUsl, CKOPOCTh, SHEPTus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUN NHUTaHUSA, OpPOXKEHUE,
dboTOCUHTE3, HbIXaHUE, OENIKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIIOTHI,
(dbepMeHTHI.



I'eorpa¢us: nose3Hple HCKONAEMBbIE, TOIIIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX aaep. XUMHUECKUil s5emeHT. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKUE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUuecKux 3JIeMEHTOB (S-, P-,
d-, f-omementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DNEeKTPOHHBIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsi3b MEPUOAMYECKOrO 3akoHAa U llepuognueckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJI0KHBIX BEIIECTB MO IPyNIiaM U epuoaam. 3Ha4eHUe MepuoguyecKoro
3akoHa JI.1. Mengeneena.

XuMHU4ecKass CBA3b. Buabl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOW CBsI3U. KpartHble cBsi3u. BomopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOICCTBUS.

BajleHTHOCTP M BaJlEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. CocTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHIbl. 3HAYCHHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJTTMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucreMax. MctuaHable pacTtBophl. [Ipencrasinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBHAIbHBIC
HAa3BAaHUS OTIECIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XuMHUECKHX peakuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPaHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHS U MPEBpAILCHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TenmaoBbie d3PHEKThl XUMUYECKUX PEaAKIUH.
Tepmoxumudeckue ypaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTnyeckas aucconuainusa. CuwibHbie U cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCIOTHAsl, HEHUTpasbHas,
mienouHas. Bomopoaueiii nmokaszatens (PH) pactBopa. I'maponus comneii. Peakiuu
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. IIpoliecchl OKHCIEHUS W BOCCTaHOBJICHMSI.
Baxneiimue OKUCIUTENIM W BOCCTAHOBUTENW. MeETOHI 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PacTBOPOB U PACIIABOB BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHMUIA:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, MPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, U3YYCHUE BIUAHUA PA3JTUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiioB B [leproaudeckor cucreMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOSHHS MX aToMOB. Du3nWyecKkue CBOWCTBA
HEMETAIIOB. AJIJIOTPOIHS HEMETAUIOB (Ha IpuUMepe KUCIIopoaa, cepbl, hochopa u
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTaJlIaM1 U HeMeTaJlJlaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormnBHbIS
BJIEMEHTHI.

I'anorensl. HaxoxaeHue B mpupoje, CrocoObl MONydeHUs, (HU3NYecKue M
XUMHUYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOPOIACOIepKaIue
COCIMHEHUS TajoreHoB. JlabopaTopHbIC W MPOMBIIIICHHBIE CITOCOOBI TOJYUYSHHUS
rajgoreHoB. [[puyMeHeHne TaJOreHoB U UX COCUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJIEHHBIE CIOCOOBI MOTYyYCHUS
Kuciaopoja. Ou3ndeckue M XMMHYECKHE CBONCTBA M MPHUMEHEHHE KHCIOpojaa U
030Ha. OKCUABl U TEPOKCUBI.



Cepa. Haxoxpaenue B npUpoJe, CIOCOOBI MONy4YeHUs, (unueckue u
xumuueckue cBorctBa. CepoBogopon, cynbbunbl. Oxcun cepoi(1V), oxcun
cepri(V1). CepHucTtas u cepHasi KUCIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB CEpHOI
KUCHOTHL. IIpuMeHnenue cepsl U €€ COeINHEHUN.

Azor. Haxoxzaenue B mpupoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpruMeHeHue azoTa
U €ro COeIMHEHHUI. A30THbIE Y100pEHUsI.

®ochop. Haxoxnenue B mpupoje, CHOocoObl MONY4YeHHs, (PU3NYECKHE U
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinota u e€ comu. Ilpumenenue Qocdopa u ero coenunenuit. docdopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUGDUKAIUU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuus. Dymnepensl, rpadeH, yriepoJHble
HaHOTPYOKu. IIprMeHeHne MpOoCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUMH.

Kpemunii. Haxoxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcuna kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeneHue kpeMHHs U ero coenuHeHui. CTeKI0, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuonnueckoil cuCcTEME XMMHUYECKUX BJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY M TEXHHKE.
CmiaBbl METAILIOB.

DONEKTPOXUMUYECKUA psifi  HampspkeHud MetaiwioB.  OOmmue  crnocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAIITYPIHUS, MAPOMETAILTYPIusl,
anexktpometamnyprusi. [lonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOpPpO3UH.

Oo6mrast xapakrtepuctuka meTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMHYECKUX eMeHToB. HaTpuil u kanuii: nomydeHue, puandeckue u XuMUIECKHE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XAMHYECKUX DJJIEMEHTOB. MarHuid © KalblUW: TONy4YeHHe, (U3UYECKUuEe u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB W HX COEAUHECHUMU.
XKeécTtkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUSI.

AJIOMUHUN: TTONyYeHue, (PU3nYecKre U XMMUYECKHE CBOWCTBA, MPUMEHEHUE
MPOCTOr0 BEILIECTBA U €ro COeIUHEHU. AMQOTEpHbIE CBONCTBA OKCHllAa U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI ATFOMUHUSA.



OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Du3nYECKue U XMMHUYECKHE CBOWMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guxpoMartbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonyueHrne U NpUMEeHEHUE Xpoma.

OU3UUeCKUe Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitimue coenunenuss wapranna(ll), wmapranna(lV), wmapranuna(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, ero OKUCIUTENbHBIE CBOMCTBA.

du3NYeCKue U XMMHUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydyenne u npumeHeHue xenesa u
€ro CIUJIaBOB.

DU3UUECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCIMHEHUMN.

[Muuk: mnomydyeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/IA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[IMHKA U €TO COCIMHEHUM.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIlCHHUIL:
U3ydyeHre oO0pa3loB HEMETaJUIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHHE KOJUIEKIMU «MeTamasl M CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIET0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJICHCTBHE LIMHKA M Keje3a C PacTBOpaMU KHUCJIOT U
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHMS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEelIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMam
«lanorens», «Cepa u e€ coenuHeHus», «A30T U dochop U UX COECTUHEHUN,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
0 HAay4YHBIX METOJAaX MO3HAHUSA U METOAOJIOTUM HAYYHOTO HccieqoBanus. Hayunsie
MPUHITUIBI OPTaHU3AINH XUMHUYECKOTO MTPOU3BOACTBA. [IpOMBINIIeHHBIE CTTOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BeEIIEeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [[pOMBINITIEeHHBIE CTIOCOOBI TOTYYEHUSI METAIIJIOB U CILJIABOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CpeAbl U €ro NocieacTBus. Pons xumun B
o0ecTIcUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMu# B pa3BUTUU MEIULIMHBI.

XUMUSI TUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE A00aBKU. Poib Xxumuu B
o0ecreyeHnu NUIeBOi 0€30MacHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0€30IacHOr0 UCIIOIB30BAHUS MPETMAPATOB OBITOBOM XMMUU B TOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTEIHCTBE: BAXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 5ekTpoHuky. HanotexHonoruu.

Pacuérnsbie 3anaun.

Pacuértel: Macchl BemecTBa Wi 00bEMa Tra30oB MO M3BECTHOMY KOJUYECTBY
BEII[ECTBA, MacCe WM 0O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECTB, MACChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npumecu, Macchl (00bE€Ma, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
U3 BEIIECTB JAaHO B BHJE pPacTBOpa C OIPEACIEHHOM MaCcCOBOM JOJIEU
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM Y MOJISIPHOM KOHIIEHTpAIlUM BEILIECTBA B
pacTBOpe, 10JIM BhIXOJIa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzaius ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHWH  oOOmed
HEeOpraHmueckoi xumuu B 11 Kiacce OCyIIeCTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TIPUHATHIX B OTAEIBbHBIX
IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiIaccU(uKaius, MepuoJaUIHOCTh, HAOIOACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, O00BEM, arperaTHOe COCTOSHHE BEIIECTBa, HACAIbHBIN Ta3, (u3nueckue
BEJIMYMHBI, €IUHULIBI K3MEPEHUS, CKOPOCTh, SJHEPTUS, Macca.

buomnorus: kierka, opraHus3M, SKocucTema, ornocdepa, MeTaboIU3M, MaAKpO- U
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIIEBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B HIKOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIC3HBIE MCKOIIaeMble, TOTUIUBO,
pecypchl.

TexHoJIOrrsI: XUMHYECKash MPOMBIIUIEHHOCTh, METAJUTYpPrusi, CTPOUTEIbHBIC
MaTepUAIbI, CETbCKOXO3IMUCTBEHHOE MPOM3BOJICTBO, MUIIECBAsA MPOMBIIUIEHHOCTb,
dbapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pHalOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OBPA3OBAHNUA

JIMUYHOCTHBIE PE3YJIbTATBI

B cOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMMHCS POCCUICKON TpaKJaHCKOW HMAEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTA M CAMOOTPEIEICHUIO; HATMYME MOTUBALIMM K
OoOy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKOU KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD LIENIU U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOy4Jaromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIHbHOCTH
oOydJarmuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIOUTUMUCS CBOMX KOHCTHUTYIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU IEITEILHOCTH TP CO3J]aHUN YISOHBIX
MIPOEKTOB, PEIICHUH yY€OHBIX U TO3HABATEIBHBIX 33/1a4, BHIMOJTHEHUN XUMUYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUM;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUINTENbHBIX ~ HAOMIOICHUM, KPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX  MOHUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpECca U M03HAaBATENIbHBIX MOTUBOB B IIOJIYYEHHH U [TOCJIEIYIOLEM aHAIIN3E
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTUICCKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBS3aHHBIC C XUMUYCCKUMHU SBIICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBAapHIIEH C
MO3UIIMH HPABCTBEHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS ITOCIICICTBHM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPBbI 310POBbA:

NMOHMMAHHUS IICHHOCTEH 370pOBOTO MW Oe3omacHoro oOpa3a JKW3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30MacHOr0 OOpallleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAJIBHOTO W  KOJUICKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOMIUX 370POBBIO M KU3HHM JIIOJICH;

OCO3HAHMS TIOCIACACTBUN W HEMPHUATUS BPEAHBIX MPUBBIYCK (YHOTPEOJICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH TNPAKTHUYECKUX 3a]1a4y
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YyClie Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHUS K TPYAY, JIOJAM TPYyla U pe3yIbTaTaM TPYAOBOM JESTEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaTbHON TPacKTOPUH
oOpa3oBanus, Oymymieil mpodeccun W peanu3aniil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HUHTEPECOB H
moTpeOHOCTEH 00IECTBA;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKH 1E€JIECOO00PA3HOT0 OTHOMICHUS K TPUPOJIC KaK HCTOYHHUKY
CYIIIECTBOBAHHUS KU3HU HA 3eMIIE;

NOHUMAaHHS TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX TMpOoOIeM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMAIBHON CPEJIbI;

OCO3HAHHS HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTIDKEHUH XUMHH IS
PEIICHHS BOMIPOCOB PAIMOHAITBLHOTO MPUPOIOTIOIE30BAHMS;



AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJIOTUUYECKUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U MTPEJOTBPAILATh UX;

HaJIM4us Pa3BUTOrO KOJOTUYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYIbTYPHI,
OIIbITa NESTEIIbHOCTH AKOJIOTUYECKOHU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKTUKe, CIOCOOHOCTM U YMEHHS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U 00IIIeCTBEHHOM PAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUPOBaHUY PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPYKaroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
MBWIN3ALMN: B €€ TYMAaHUCTUYECKON HAIIPABICHHOCTU U BaXHOU POJIA B CO31aHUU
HOBOW 0a3pl MaTepUalbHON KYJIBTYpPbl, B pEHICHUH TJIOOAIBHBIX MpoOsIeM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPHEBOM, DHEPreTUUECKOM, NMUILIEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTHM MEAMIMHBI, 0OECTICUEHUH YCIOBUN
YCIICIIHOTO TPYa U SKOJOTHYECKH KOM(POPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
NoJydaeMble 3HaHUS JIJISl aHAJIM3a U OOBSICHEHUS SIBICHUN OKPYXAIOUIEro MUpa M
POUCXOANIIUX B HEM U3MEHEHUHN, YMEHUS JieJaTh 0OOCHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMEIOIINXCS JAHHBIX C IEJIBIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
pelIeHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATETBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpeaMeTHbIE pe3ybTaThl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQYMMBbIE IS bopMHpOBaHUS  MHPOBO33PEHUS  O0YyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAayyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIECTBO, SHEPTUs, SIBJICHHE,
MpoLece, CUCTeMa, HAYYHbIA (akT, NPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMHM O0yUYaroIIUXCs;
CIIOCOOHOCTb oOyuaromxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAJIbHbIC Y4EOHBIC
JIEVUCTBUS B IIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PEe3yabTaThl OTPAXarT OBJAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCIbHBIMU, KOMMYHUKATHBHBIMU U  PETYJISATHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOATENLHO  (QOpMyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNATh LENu JAESATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABICHHBIMU LIETISAMU;

UCIIOJIB30BAaTh NPU OCBOEHHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKKU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA VISl OOBSICHEHUS! OTJEIBHBIX (DAKTOB U
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIIMBAaTh MNPUYMHHO-CIEICTBEHHBIE CBSA3UM MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKICHUS (MHAYKTHUBHBIE, JE€NYKTHUBHbIE, IIO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

IPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMUYECKHUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BLIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUECKUI
3HaK (CMMBOJI) JIEMEHTa, XUMU4ecKas (hopmyJsia, ypaBHEHHE XUMHUUYECKON peakinu
— MPU PELICHUH Y4YEOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MTPUMEHATDH



Ha3BaHHBIC MOJICITbHBIC MPEACTABICHHS IS BBISABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECCTB U XUMHYCCKUX PEAKITHA.

2) 0a3oBbIe HCCIIeA0BaATEIbLCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33a/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHHMSI W TPOBEICHHS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIEHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHOM paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHHS TPAKTUICCKUX 3a/1a4, TPUMEHEHUIO Pa3INIHbIX METO/IOB
MO3HAHUS.

3) paboTa ¢ nnpopmaumeii:

OPUEHTUPOBATBCA B PA3NIMYHBIX HMCTOYHHKAX HWHPOpManuu (Hay4dHO-
HOMYJISIpHAsl JIMTEpaTypa XHMHYECKOTO COJACpIYKaHUsS, CIPABOYHBIC ITOCOOMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO pa3IMYHBIX BHJIOB H (OpM
IpEeJICTaBICHUS, KPUTHYCCKHU OIICHHBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPECUHBOCTB;

(GOopMyIIMpPOBATh 3aMPOCHl U MPHUMEHSATh Pa3IMYHBIC METOABI IIPHU IOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

MCTIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPHU padOTE ¢ XMMHUIECKOU
uH(hoOpMaIMeil: MPUMEHATh MEXKMIpPEeIMETHbIE ((DU3NYEeCKue W MaTEeMaTHYECKUE)
3HaKHW U CUMBOJIBI, (POpMYIIbl, a0OpEeBHATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKI1a€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBAaTh W€, (POPMYIHPOBATH CBOU MPET0KECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOU pabOThl MO HMCCIIECIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaau3aliuu yueOHOTro MpoeKkTa, U (OpMYyJIUpPOBATH BHIBOJIBI
[0 pE3yJIbTaTaM MPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUMKA B
X0/J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIE Y4eOHbIE 1eiICTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTb, ONpenesss €€ Ueau W 3aJaud, KOHTPOJUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuTM JEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4eOHBIX M UCCIEeNOBaTEIbCKUX 3ajlad, BbIOMpaTh Haubosee
b (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHSI MPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeTHEero o0I1ero o0pa3oBaHus BKIFOYAIOT CrielIUUISCKUe IS
y4deOHOro npeaMera «XuMUs» HaydHbIe 3HAHUS, YMECHHS U CITIOCOOBI ACHCTBUM 110
OCBOCHHUIO, HUHTEPIPETAIMHA U TPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHWIO 3HAHUN B PA3NIMUYHBIX Y4EOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHBI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHudeckass XuUMHUSI»
OTpaXKaIoT:

c(hOpMUPOBAHHOCTb NPEACTABICHUM: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIULIUHBI, CO3[JaHUMH HOBBIX MaTEpHUAJIOB,



HOBBIX HUCTOYHHKOB SHEPIuH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, B (OPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KyIbTYphI
YeJI0BEKa, a TAK)KE IKOJIOTMYeCKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
U IIPUPOJHOM CpeLe;

BJaQJICHHME  CHCTEMOM  XMMHYECKHUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alUs AaTOMHBIX OpOWTalleld, HOH, MOJEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAbHAS
rpynna, pajgukain, CTpyKTypHble (GopMmysbl  (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHass M NPOCTpPaHCTBEHHas (TeomeTpuueckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOIbI,
KUCTIOPO/I- U a30TCOJEpKalUe OpraHUYeCKUe COCAUHEHHs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKUX
BeniecTB A. M. ByTtiepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
M TpEeBpallleHus] HSHEPrUud MpPU XUMHYECKUX pPEaKlusax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHUH, MHPOBO33DEHUYECKUE 3HAHUS, JEKalllhe B OCHOBE
MOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTU XUMHYECKHUX SIBIICHUI; TIPEICTABICHUS O
MEXaHM3Max XHUMHYECKUX PpEeaKIui, TEePMOJUHAMUYECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIIT aTOMOB B
MoOJIeKyTaX (MHIYKTHUBHBIH U Me30oMepHbIH 3¢ ek, opueHtantsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEIBHOCTH YEJIOBEKa, OOIIUX HAYYHBIX IPUHIIMITAX XUMHUYECKOTO TPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TIEPEPAOOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIC MPU3HAKU MOHSATHUH,
yCTaHaBJIMBaTh UX B3aWMOCBSA3b, UCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHS NpHU
ONMCAHHUM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECIMHEHN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYI) CHMBOJIMKY JUIsl COCTABJIICHHUSI MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHHIX) (DOPMYIT OpraHUuYECKUX
BELIECTB;

COCTaBJIATh YPAaBHEHUS XMMHMUYECKHX PEAKLUUN M PACKPBIBATh MUX CYIIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUUi  IOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajlaHca JTUX peaklUMid, peakuuid HOHHOro OoOMEeHa NyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPABHEHU;



M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WIUTIOCTPALIUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTAHABIMBATh MPUHAJIC)KHOCTh HU3YyUYEHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OIpPEAeIEHHOMY
KJIacCy/Tpynne COCIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS AJI OTIEIbHBIX
MpeICTaBUTENEC OPraHUYECKUX BEIIECTB (3TWJIEH, alleTWIEH, TOJIYyOJ, TJIMLEPHUH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, NATbMUTHHOBAS KUCIIOTHI,
INIMLMH, aJdaHuH, MajlbTo3a, (pPyKTO3a, aHWIMH, JTUBUHUJ, U30IPEH, XJOPOMPEH,
CTUPOJI U IpYTHeE);

c(OpPMHUPOBAHHOCTh yYMEHHUS ONPENEATh BHUJ XUMHUYECKOM CBA3UM B
OpraHMYeCKUX COEIUWHEHUAX (KOBaJleHTHAas M HWOHHAas CBA3b, OG- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa /st 00bsICHEHUS! 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAaB, CTPOEHUE, PU3NYECKUE
U XUMUYECKHE CBOWCTBAa THUIIUYHBIX MPEACTABUTENEH Ppa3IMYHBIX KJIACCOB
OpraHUYECKUX BEUIECTB: AJIKAHOB, [IMKJIOAIKAHOB, aJJKCHOB, aJIKaNECHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIIMPTOB, albJIETHUAOB, KETOHOB, KapOOHOBBIX
KUCJIOT, TIPOCTBIX M CJOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAUHEHUN W aMUHOB,
aMHUHOKHCJIOT, O€JKOB, yIJIeBOAOB (MOHO-, JH- W  IOJHCAXapuIoB),
WUIIOCTPUPOBaTh  TEHETUYECKYIO  CBSI3b  MEXAY  HUMU  ypaBHEHUAMH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUHUl C MCHOJIB30BAHHEM CTPYKTYpPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTHU PEAKIIMOHHOM CIOCOOHOCTH OpraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THIIA KOBAJIECHTHOM CBA3M (G- U M-CBSA3H), B3AUMHOI'O BIIMSHUASA aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh UCTOUYHUKU YTIIEBOAOPOIHOTO
CBIpbs (HEPTH, MPUPOHBIN Ta3, YTOJIb), CIIOCOOKI €T0 MEePepadOTKH U MPAKTUIECKOE
NpUMEHEHHUE IPOAYKTOB IepepaboTKu;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOIl 3HAHUN O €CTECTBEHHO-HAaYYHBIX
METOJaX MO3HAHUSA — HAOJIOJIEHUHU, U3MEPEHUH, MOJEIHUPOBAHUH, IKCIIEPUMEHTE
(peasibHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(OpMHPOBAHHOCTh YMEHHUSI IPUMEHATH OCHOBHBIE OIEPALIMU MBICIUTEIBHOM
NESATENbHOCTH — aHAJIM3 W CHHTE3, CpPaBHEHHE, O00O0OIIEHHE, CHCTEMATHU3ALUIO,



BBISIBIICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUs CBOWMCTB BEIIECTB U
XUMHUYECKUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM PopMysiaM
U YPaBHCHHSM XMMHYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3NUECKUX BEIUYUH
(macca, o0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PAcCUYEThl MO HAXOXKIECHUIO XHUMUYECKON (HopMyIIbl
BEILIECTBA 0 MU3BECTHBIM MAaCCOBBIM JIOJISIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTHMYECKOW  O0€30MacHOCTH  TOCJEACTBUS  OBITOBOM |
IIPOU3BOJICTBEHHOM JICSATEIILHOCTH YEJIOBEKA, CBSI3aHHOU C MepepabOTKOM BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTYyallUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJYyYEHHE M HW3YyYEHHUE CBOWCTB OPraHUYECKHUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30rmacHOro OOpaIIeHuss ¢ BEIIeCTBAMU M JIA0OPAaTOPHBIM 00OPYIOBAHUEM,
dbopMynupoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOI0aTh MpaBUiia IKOJIOTHUECKH 1EeJIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKNUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [1K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHUH: OCYIIECTBJIATH IICJICHAMPABICHHBIN TMOUCK
XUMHYECKOW MH(POPMAIINH B PA3TMYHBIX NICTOUYHUKAX (HAydHAs] M yueOHO-HAyYHAs
auTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATH XUMUYECKYI0 HH(POpMAIUIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOImas M HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUUA B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJIi B OOECIEUEHUU YCTONYMBOTO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PEHUST M OOIIEH KyJIbTyphl YeEJIIOBEKa, a Takxke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIIUE MOHSATHUS — XUMUYECKUM 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJIGKTPOHHAss 00004YKa aroma, S-, P-, d-aTOMHBIC OpOMTAM, OCHOBHOE U
BO30YXKIAEHHOE COCTOSHUS aToma, THOpUAM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKass CBi3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYecKas, BOJOPOJHAs),
KpUCTAJUTMYECKAsA pEIIETKA, XHUMHUYECKAash PpEeaKIus, pacTBOp, OIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOIAAINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHTENb, TEIUIOBOU 3(PdeKT
XUMHYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINU, XUMUYECKOE PABHOBECHUE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKOM AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3AKOH COXPAHCHUS U
MPEBPALCHUS SHEPIUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMN S3BIK
XUMHWH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUS TPUUYUHHOCTH
U CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJACTABICHUA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM WM HAJIMOJIEKYJISIPHOM YPOBHSX;
MPEACTABJICHUSI O MEXAHM3MaX XHMHUYECKUX PEAKIHUN, TEPMOIUHAMHUYECKHUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX MHPOTECKaHWs, O XWMHUYECKOM PaBHOBECHH,
pacTBopax W JHCIIEPCHBIX CHCTeMaXx; (PAKTOJOTMYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUHU U OE30MacCHOM HCIOJb30BAHUHN BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY M MNPAKTHUUYECKOM JESATETbHOCTH YeJIOBEKa, OOIMX Hay4HBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TOHSATHH,
YCTaHABJIMBAaTh MX B3aMMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MpPHU
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMHUUYECKHX  PpEaKIHi,
cucreMatnueckyio HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIIEIBbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHUAX, BHUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM Hu
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJTACCU(PUIITUPOBATH: HEOPTraHUYECKHE BEIIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 0 Pa3IMUYHBIM MPU3HAKAM (YHUCITY U COCTaBY
pearupymroImx BeIIeCTB, TEIUIOBOMY A(PdeKTy peakiuu, W3MEHEHHUIO CTereHen
OKHCJICHUS DJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTajiu3aropa U JApyrHe);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAaHUS W KPUTEPUU ISl KiaccuuKammu
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUA;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOJUUYECKOTO 3aKoHa Jl.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coequHeHMM 1o mnepuomaMm u rpynnaMm Ilepmommueckon cucremsr [l W
MenzeneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AJIEKTPOHHBIX 000JI0YCK;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MIOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHUCIHTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAIlIEHHBIX  HWOHHBIX  YPAaBHEHWUW;  pEAKUMM  THUAPOIM3A;  peaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IMHKA U alTFOMUHUSA);



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUi C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakiuh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMELIEHUS] XUMUUECKOTO PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOIllMe HayyHbIE TPUHIUIBI XUMHUYECKUX IPOU3BOJICTB; I€JIE€CO00Pa3HOCTD
NPUMCHCHHUS HECOPTaHUYECKUX BEIICCTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYyYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, HW3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (pPeabHbIN U MBICJICHHBIN ), UCTIONB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS PUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPaKTUYECKOU JIeATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpPMHPOBAHHOCTh YMEHHUS BBISABIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHHUH C
MNOHSATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSITHM «MaccoBasi J1OJsl BEIIECTBA B PACTBOPE» M «MOJIApHAs KOHIECHTPALIMY;
MAaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00hEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMHM BEIIECCTB; TEIUIOBOro A(ddekTa
peakiuy; 3HAYeHUs BOJOPOJHOTO TMOKa3aTess pacTBOPOB KHCIOT U MIEJIOYEH C
W3BECTHOM CTEMEHBIO AMCCOIMAlMU; Macchl (00BEMa, KOMMYECTBA BEIIECTBA)
NPOJYKTa PEaKIMH, €CIM OJIHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE PACTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH PAacTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(MMeeT mpuMecH); AOTU BhIXO/1a MPOAYKTa PEaAKINH; 00BEMHBIX OTHOIIIEHUH T'a30B;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
CpeAbl pacTBOPOB BEIIECTB C MOMOIIbIO HMHAMKATOPOB, HU3YYEHUE BIUSHUS
pasnTUYHBIX  (AKTOPOB HA CKOPOCTh XMMHUUYECKOW pEaKIHH, pEIICHUe
DKCIIEPUMEHTATBHBIX 3adad 1o Temam «Mertamiel» u  «Hemeramie») c
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
o0opynoBaHuem, GOpMyIUPOBATH IEJTh UCCIEOBAHUS, MPEJCTABIATH B PA3INIHOM
dbopMe  pe3ymbTaThl  AKCICPUMEHTA, AaHAIM3UPOBATH M  OICHWUBATh WX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, YKOJIOTHYECKH II€JIECOO0PA3HOr0 IMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHON
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B PA3IMUHBIX UCTOYHHKAX (HaydHasi U yueOHO-Hay4dHAas
auTepaTypa, cpeacTBa MaccoBoi uHdopmanuu, UHTEpHET U Apyrue), KpUTHIECKU
aHAJTM3UPOBATH XUMUYECKYIO HHPOPMAIIKIO, TIepepadbaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTpOEHUS OPraHnYecKuX coequHeHnit A. M. 8
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
91 [IpenenbHbIE YrI€BOIOPOIbI — allKaHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 14 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHYeCcKue yrieBo0poabl (apeHbI) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoOIHbIE YIIIEBOIOPOIOB 4 1
Utoro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue coeIUHEHNs
3.1 Cruptsl. DeHon 11 1




KapOoHuIbHBIE COeTMHEHNS: ATbJICTUABI 1
3.2 ketoHbl. Kap6oHoBbIe KUCIOTHI. ClIOKHBIE 21
a¢upsl. XKups

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaiye opraHuyeckue coeIMHeHus

4.1 AMuHBI. AMHHOKHACIIOTHL. beku 12

Hroro no pazgeny 12

Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepnoanueckas cucteMma XUMUYECKUX 9
anemenToB J. 1. Menaeneera
Crpoenue BemiectBa. MHOTOOOpasme
1.2 P - P 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemeranms 31 3
2.2 Mertabl 23 2
Hroro mo pazaeny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpenMer u 3HaUeHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHHE O MHOT000pa3nuu
OpPraHWYECKNUX COECTMHEHHUU

DIEeKTPOHHOE CTPOCHUE aTOMa yriepoia
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BanenTHbIe BO3MOXKHOCTH aToMa

yriepoa

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeTMHCHUAX. MexaHn3Mbl 00pa30BaHM
KOBAQJICHTHOMU CBSI3U, CIIOCOOBI pa3phbiBa
CBsA3eH

Teopust cTpoeHHsI OpraHu4eCcKUX
coenqunenuit A. M. byriepoBa

Bupl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COEIUHEHNN

[IpencraBnenue o KiaccuGpUKaI 1
CUCTeMaTH4YeCcKasi HOMEHKIIaTypa
(IJUPAC) oprannuecKmx BEIIECTB




Knaccudukanus peaknuii B
OPraHU4eCKOM XUMHH

Cucremarusanus 1 0000IEHNE 3HAHU
o TeEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoObl MosTyueHus: U IpUMEeHEeHue
AJIIKaHOB

12

Huxnoankansl: odmas Gopmyina,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMUYECKHX CBOUCTB,
CTOcOOBI IOJTYYCHHUS U TIPUMECHEHUE

13

Pemenue pacuéTHBIX 3314 Ha
oTmpeesieHUEe MOJICKYIAPHOU (DOPMYJIBI
OPraHMYECKOTO BEIIECTBA IT0 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX B
ero cocras. CucreMaTu3anus 1
000011IeHNEe 3HAHHI IO TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJi, 00mmas
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CTpykTypHas U LIHC-TPaHC-U30MEpUs
aJIKCHOB




duznueckre 1 XUMHUYECKUE CBOUCTBA

15
ankeHoB. [IpaBuino MapkoBHMKOBa

16 CrniocoOblI mosTy4eHHs U IPUMEHEHNE
AIIKEHOB
[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0
CBOMCTB"
Pemenue pacu€rHbix 3a1a4 Ha

18 oTpeieJICHUuEe MOJICKYIISIPHON (POPMYJIbI
OpPraHUYECKOTO BEIEeCTBA
AJNKagueHbl: CONPSKEHHBIE,

19 M30JIMPOBAHHBIC, KyMYJIHPOBAHHBIE.
Oco0eHHOCTH 3EKTPOHHOTO CTPOEHUS

20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JTMEHOB

21 CriocoObl mosTyueHus: U IpUMEHEHUe
aJIKaJIneHOB
AJIKMHBI: TOMOJIOTHYECKHH psiJi, oO1as

99 (dbopmyIna, HOMEHKIIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
(uznueckue cBoicTBa

23 XHWMHYECKUE CBONCTBA aJIKUHOB

24 KauecTBeHHBIC peakIiuy Ha TPOUHYIO
CBSI3b

o5 CriocoOblI mosTyueHus: ¥ IpUMEHEHUe
AJIKHOB

26 Pemrenue 3agau: pacy€Tsl M0 ypaBHEHUIO

XHUMHUYECKOU pcaKkuuun




27

CucreMarusanuys u 0000LIeHUE 3HAHUN
0 TEME

28

ApeHBI: TOMOJIOTHYECKUH Psifl, 001Ias
dbopmyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OCH30J1a ¥ TOJTyoJIa, NX (PU3HUYECKUE
CBOIiCTBa

29

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMelIeHUs

30

XHWMHUYECKUE CBOMCTBA APEHOB: PEAKIUN
MIPUCOEAVHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3oa

31

OCOoOEHHOCTH XUMHYECKUX CBOWCTB
CTHpOJIa

32

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieJICHuEe MOJICKYJIIPHOUN (hOPMYIThI
OpPraHUYECKOTO BEIEeCTBA

33

CriocoObl MoTyueHus: ¥ IpUMEHEHUe
apeHoB

34

I'enetnueckas cBsI3b MCXKAY pa3IMdYHbIMU
Kj1acCaMu yrjii€Boaopoa0oB

35

Pacuétbl o ypaBHEHUSM XUMHUYECKUX
peaknuii. Cucremaruzaus u 00001IeHne
3HAHUHU II0 TEME

36

[Tpupousiii ra3. IlonytHble HeTAHBIE
rasbl

37

KaMmeHHbI# yromib U MpOyKThl €ro
nepepaboTKH




38

HedTs u ciocoOb1 €€ mepepaboTKH.
[TpumeHeHre npoIyKTOB nepepaboTKu
HepTH

39

I'enermueckas CBA3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijieBoaopoaoB

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKLuu
3aMelleHus TajJoreHa

41

JleicTBue menoyveit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicTue
JIIUTAJIOTeHAJIKAHOB C MarHueM M IIMHKOM

42

Cucrtematusanus 1 000011IeHNE 3HAHUN
1o pazzaeny "YrieBoaopoast"

43

KonTtponsHas padoTa o tTeme
"Yraesomopoas"

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psfl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCH(PHUKAIIHS,
¢du3nveckne CBOKWCTBA

45

XHUMHUYECKUE CBOMCTBA MPEIECTbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoOBbl MOJIY4YCHU U IPUMCECHCHUC
OJHOATOMHBIX CITMPTOB

47

IIpocTslie 3¢upbl: HOMEHKIIATYpa U
n30Mepusi, 0COOEHHOCTH (HU3NUECKUX U
XMMHYECKHUX CBOICTB




MHoroaToMHBIC CIIUPTHI: OTUJICHIJIMKOJIb

48 U TIHMILEPHH, UX GU3UIECKUE U
XMMUYECKHE CBOMCTBA

49 CrniocoObl mosTy4eHHus U IPUMEHEHNE
MHOTOATOMHBIX CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,

50 ¢dusznveckue cBoicTBa. TOKCUYHOCTh
(dbenona

o1 Xumudeckue cBoicTBa (heHoma

59 CriocoOblI MosTydeHus: U NpUMEHEHNe
(dbenona
[IpakTueckas padota Ne 2. Pemenue

53 AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Crupthl 1 heHoBI"

54 CucreMaTuzanys 1 0000IIeHNEe 3HAHUN
0 TeMe
AnbJIeruibl U KETOHBI: 3JIEKTPOHHOE

55 CTpOeHUE KapOOHUILHON TPYIIIbI;
rOMOJIOTHYECKUE Psifibl, 001mas hopmyia,
M30MepHs U HOMEHKJIaTypa

56 AnbJeruipl U KETOHbI: (U3NYECKHe
CBOMCTBA; peaKMu IPUCOEAUHEHUS

57 Peakuuu okuciaeHus 1 KaueCTBEHHbBIE
peaKIuu albJIeruI0B 1 KETOHOB

58 Crioco0bI mosTyueHHst aabIeruI0B U

KCTOHOB




59

OHOOCHOBHBIE MTpeeIbHBIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS HX
MOJIEKYII

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, X (pU3HUecKre cBOICTBa

61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHCI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT

63

Oco0eHHOCTH CBOMCTB: HEMPEAETbHbIX U
apoMaTH4ecKnX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBureny BeICHINX
KapOOHOBBIX KHCIIOT

64

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCIIOT

65

CriocoObl MoTyueHus: ¥ IpUMEHEHUe
KapOOHOBBIX KHUCJIOT

66

CrnoxHble 3(UpPBI: TOMOJIOTUYESCKUN PSII,
obmas Gopmyina, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue 1 XUMUYECKHUE CBOWCTBA
a¢upoB

68

Pemenue pacuérHbix 3a1a4: 1o
YPAaBHEHUIO XUMHUYECKON PEaK1U, Ha
oTpeieNieHue MOJIEKYIIPHON (GOPMYITBI
OPraHu4eCcKoro BeUeCTBa




69

[Ipaktudeckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 1O TCMC
"KapOoHnoBbie KHCIOTHI. CII0KHBIE

s¢upsr"

70

XKupsr: crpoenne, pundeckue u
XUMUYECKHE CBOMCTBA (TUAPOIIU3)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COJACPpKAMUX OCTATKH HECTIPECACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, nX Mortortee neiicteue. [lonstue
O CUHTETHYECKHUX MOIOIINX CPEICTBAX
(CMCO)

73

['eHeTn4eckas CBsI3b YIIE€BOJOPOJOB U
KHCJIOPOJICOACPIKALTUX OPTaHMUECKIX
BEILECTB

74

PacuéTel o ypaBHEHUSIM XUMUYECKUX
peakuui

75

CucreMaruzanys 1 0000IIeHNE 3HAHUN
10 TEME

76

OO01ast XapakTepucTUKa yrieBOJA0B U
KJaccuduKaus yrieBo10B (MOHO-, TU- U
MOJIMCAXapH/Ibl)

77

Monocaxapuabl: Gpu3HMYeCcKue CBOMCTBA U
Hax0’KJICHUE B IPUPOJIE

78

HpI/IMeHeHI/Ie T'JIFOKO3EI, e€ 3HauCHHUE B
KU3BHCACATCIIbBHOCTH OpraHUu3Ma




79

Jucaxapupl: caxapo3a, MajlbT03a U
nakro3a. HaxoxneHnue B npupose u
MIPUMEHEHHE JUcCaxapuI0B

80

[Tonmucaxapuapl: cTpoeHue
MaKpOMOJIEKYI, (PU3HYecKre U
XUMHNYECCKHUEC CBOﬁCTBa, IMPUMCHCHUC

81

Ilousatue 06 HNCKYCCTBCHHBIX BOJIOKHAX

82

Pemrenne pacyeTHsIX 3a1a4 Ha
OIIPEEIICHUE OJIHA BBIXOA MPOTYKTa
peaKkuyu OT TEOPETUYECKH BO3MOKHOTO

83

Cucrtematusanusa 1 00001IeHNEe 3HAHUN
0 pas3zeny

84

KonTponbnas paborta o teme
"Kucnopoaconepxaiiyue opraHu4ecKue
coequueHus"

85

AMUHBL: KITacCU(pUKAIHS, CTPOCHUE
MOJIEKYJI, 001Iast popMmysia, U30Mepus,
HOMEHKJIaTypa ¥ (PU3HUECKUE CBOICTBA

86

XHUMHUYECKHE CBONCTBA aTu(aTHUECKUX
aMUHOB

87

AnnnmH: CTPOCHUEC aHUJIMHA,
0COOEHHOCTH XUMHUYECKHX CBOMCTB
AaHWJINHAa

88

CriocoOBbl MOJIY4YCHU U IPUMCECHCHUC
aJ'II/I(I)aTI/ILIeCKI/IX AMHWHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
n3oMepusi, pusndeckre CBONCTBA.




OTI[GHBHBIC MNpeACTaBUTCIIN O~
AMHWHOKHCIIOT

90

XUMHYEeCKHE CBOMCTBA aMHUHOKHCIIOT, UX
OHOJIOTHYECKOE 3HaUEHHE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIU3 TIENTHIO0B

91

benku xak mpupoHbIE TTOJIUMEDPHI;
CTPYKTYpPBI OEJIKOB

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

93

A3oTcoaepKalye reTepOLMKINYECKIE
COCIUHECHMUS. HYKJ'IGI/IHOBI)IC KHUCJIOTBI:
COCTaB, CTPOEHHUE U OHOJIOTHYECKasl pOJIb

94

[IpakTueckas padota Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A3zoTconepKaiiue OpraHun4eckue
coequueHus"

95

[IpakTrueckas padota Ne 5. Permenue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
"Pacnio3zHaBaHMe OpraHUYEeCKUX
coequHeHun"

96

KonTtponpHas padoTa o teme
"A3zoTcoaepxaniue OpraHun4ecKue
coequueHus"

97

OCHOBHBIC TTIOHATHS XUMHH
BBICOKOMOJICKYJISAPHBIX CO@I[I/IHCHI/Iﬁ n
MCTOJbI UX CUHTE3a —IIOJIMMEpHU3alUa U
IIOJIMKOHACHCAIIUA

98

[Tnactmacchl. YTunuzamus u nepepadoTka
IUTaCTHKA




DnacToMepsl: HaTypaJbHBIM

%9 CUHTETUYECKHE KaydyKku. Pe3una L
Bonokna: HatypanbHbIe, HCKYCCTBEHHBIE,

100 cuarernaeckue. [lomumepst 1
CHELMAIbHOTO Ha3HAYEHUS
[Ipaktudeckas padora Ne 6. Pemenue

101 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"Pacnio3HaBaHue MJIaCTMAacC U BOJOKOH"
O0o001IeHNE U CUCTEMATU3ALHS

102 M3Y4YEHHOI0 MaTepuaia 1o Teme 1
"BBICOKOMOJIEKYIISIPHBIE COETUHEHUS "

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KVIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
Ne Tema Mara uudposbie
n/n ypora Bcero Konrpoaeneie  Ipakrireckue u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX SITIED. 1
XUMHYEeCKHH dJIeMeHT. M30TOTIBI
9 CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMu4eckux 3IeMEHTOB 1
(s-, p-, d-, f-a;memenTHI)
4 Pacnipenenenue >eKTpOHOB TTO aTOMHBIM 1
opOuTamsim
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSIHHH
5 DNeKTpOHHBIC KOH(PUTYpAITUX HOHOB. 1
DIEeKTPOOTPHUIIATEILHOCTh
[Tepuoanueckuii 3akoH u [lepuoandeckas
7 cUCTeMa XMMHYEeCKHUX 3y1eMeHToB /I, W. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
8 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1

VMU IIPOCTBIX U CJIOXHBIX BEIIECTB 110
rpymmnam u rnepuojiam




Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

10

Buaer xumudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOKHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpoeHUs. THurbl
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUIHBIX PacTBOPAX

15

HcTunHble pacTBOPHI: HACBHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

CriocoObl BbIpaKeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemenue 3a1a4 ¢ UCmosib30BaHUEM
MOHSTUH ""MaccoBasi 40Jisl paCTBOPEHHOTO
BelecTBa ', "MoJIsIpHas KOHUEHTpaus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB




19

Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

20

KonTtponsHas padora o temam "CtpoeHue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemiecTBa. MHOroo6pasue BemiecTs"

21

Krnaccudukanus XuMHUYeCKuX peakuuii B
HEOPraHUYECKOW U OPraHNYECKON XHUMUH.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPALECHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
Tepmoxumuueckre ypaBHEHUS

23

Borurcnenus no ypaBHEHUSIM XUMHUECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUSAM

24

CKOpOCTh XMMUUYECKOH peakinu, eé
3aBUCHUMOCTD OT Pa3JINYHBIX (PaKTOPOB.
Karanus u xatanuszatopbl

25

I'omoreHnnsie n reTCPOrcHHbIC pCaKIun

26

[IpakTrueckast padota Ne 1 mo Teme
"BiustHue pa3nudHbIX GaKkTOpoOB HA
CKOpPOCTb XUMHYECKON peakiuu"

27

OO6patuMble 1 HEOOpPATUMBIE PEAKLINH.
XHUMHUYECKOE PaBHOBECUE

28

IIpaktuyeckas padora Ne 2 o reme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha
MIOJIOKEHHE XMMHYECKOT0 paBHOBecHs"




SHCKTPOHI/ITI/I‘-ICCKEUI Jucconuanusi.

29 CunbHble U cradblie 21eKTpoauThl. CTeneHb
JIACCOLIAIIAH
Nonnoe npoussenenue Boasl. Cpena

30 BOJHBIX pacTBOPOB. BomopomHbIi
nokasarens (pH) pactBopa

31 I'mpponus coseit. Peakiuu, npoTtekaromue
B pPacTBOpax IEKTPOJIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XUMHUYECKUE pEeaKIIUU B pacTBOpax
AIEKTPOIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEIILHBIE

33 peakuu. BaxxHelmme OKUCIIUTENH 1
BOCCTaHOBHUTEIHN

34 Mertop 31eKTPOHHOTO (3JIEKTOHHO-
HMOHHOTO) OayaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACTIIABOB
BEIIECTB

36 Pemenue 3aga4 pa3nuyHbIX TUIIOB

37 Pemenue 3aga4 pa3audHbIX THIIOB

38 CucreMaru3anus 1 0000IIeHUE 3HAHUH 110
teme "XuMHUUeCKre peakiuun"

39 KonTtponbHas padoTa o teme
"Xumuueckue peakiuu"
[TomoxxeHrne HEMETAILJIOB B

40 [Teproaudeckoii cUCTEME XMMHUYECKUX

anemenToB /. 1. MenaeneeBa u




OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
dusuyeckue cBOUCTBAa HEMETAILIIOB

41

AnnoTponus HEMETauIoB (Ha IpuMepe
KHCIIOpo/1a, cephl, pocdopa u yriepoaa)

42

Bonopon: nonyuenue, puznueckue u
XUMHUYECKHE CBOMCTBA. [ 'HIpuIbl

43

I"anoreHsl: HAX0XK/IEHUE B IPUPOJIE,
CHOCOOBI OJYyYeHUS], PU3NYECKHE U
XUMHYECKHE CBOMCTBA

44

lNanorenoBonopoasl. Baxunenmue
KHCITIOPOICOAep KAl COCTMHEHUS
raJloreHoOB

45

JlaGopaTopHbIe U TPOMBITIIICHHBIC
CroCOOBI MOJTyYEHHUs TaJOTeHOB.
[IpumeHeHne rajJloreHoB U UX COSTUHEHUI

46

[Ipaktuueckas padota Ne 4. Permenue
SKCIEPUMEHTAJIBHBIX 33124 10 TEME
"T"anorensr"

47

Kucnopona: naboparophsie u
MIPOMBIIIIJIEHHbIE CLIOCOOBI TIOJTYUYESHHUS,
¢buznyeckrue 1 XuMU4ecKre CBONCTBA.
O3ow. [Ipumenenue kucIopoaa u 030Ha

48

OKCcHJIBI U TIEPOKCHUIBI

49

Pemenue 3amgau Pa3JIMUHbIX TUIIOB

50

Cepa: HaxOXJeHHE B IPUPOJIE, CIIOCOOBI
MoJTyueHusi, GU3NYECKUE U XUMUYECKHE
CBOICTBa

51

CepoBoniopos, cyabhubl




52

Kucnopozacoaep:xaiiye coeAMHEHUS CEPHI.
OCOoOEeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53

[Ipaktudeckas padora Ne 5. Permenue
SKCIEPUMEHTAJIbHBIX 3a1a4 1o TeMe "Cepa
" eé coequHeHnsa"

54

A30T: HaX0Xk/IeHUE B IPUPOJIE, CTIOCOOBI
MoJyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBa. AMMHUAK, HUTPU/IBI

55

Kucnoponaconepsxaiue coenuHeHHS a30Ta.
OCO0OEHHOCTH CBOMCTB a30THOU KHUCJIOTHI

56

[IpumeHeHue a30Ta U €ro COeTMHEHUI.
A30THBIE y10OpEeHUS

57

®docdop: HaXOKACHHUE B IPUPOJIE,
crocoObI MOJTyYeHus, PU3NIECKUe U
XuMudeckue cBoictBa. Dochubr u

dhochun

58

Oxkcunbl hochopa, pochopcoaepxarniue
kucioThl. Cosn pochopHOM KUCTOTHI

59

[Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpEeHUS

60

[Ipaktuueckas padota Ne 6. Permenue
SKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe "A30T
u pochop u ux coenuHeHU"

61

Yrnepoa: HaXxoKJIeHUE B PUPOJIE,
AIIIOTPOTIHBIE MOUPHUKAIINHN; HUZHUUECKUE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

62

Oxcun yriepona(ll), okenn yrinepona(1V),
yroJibHAasi KUCIIOTa U €€ COJH




63

Pemenne 3aa4 pa3JInNuHbIX TUIIOB

KpemHuii: HaxoKI€HUE B PUPOJIE,

64 CocoOBI OTYYEHUs, PUIUICCKUE U
XUMHUYECKUE CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KUCIIOTA,
CUJIMKATHI

66 [IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM.
Crexio, €ro noyy4eHue, BUIbl CTEKIIA

67 Pemrenue 3agau pa3auvHBIX TUIIOB

68 Cucrtemarusanusa 1 0000IIeHHe 3HAHUH 110
teme "Hemeramnsr"

69 KounTponbHas pabota no teme
"Hemerannsr"

70 AHali3 pe3yabTaToB KOHTPOJIbHOU
paboTHI, KOPPEKITUS OMHUOOK
[Tonoxenue metamios B [lepuoanyueckoit

71 CUCTEME XMMHYECKHUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

7 OO6mue Gpu3nuecKre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY 1 TEXHHUKE

73 Crnasel MmetasuioB. Kopposust Metanios

74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUH Pl HAIPSHKEHUM

75 MeTaiioB. OOIIHe crnocoObl MOIyYeHHUS
METaJJIOB

76 OOu1as xapakTepucTuka MetayuoB |A-

rpynns! [leproauueckoit cucTeMbl




XMMUYECKUX 3JIEMEHTOB. Hatpuii n kanuii:
NoJIy4eHue, PU3NIECKUe U XUMUYECKHE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB
U UX COCIMHEHUU

77

O6mas xapakrepuctuka metayion |HA-
rpymisl [leproandeckoi cucTeMbl
XUMHUYECKUX AJIEMEHTOB. Maruuii u
KaJIbIIM: TIoJTydeHue, Gusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHU

78

JKEcTKOCTH BOABI M CIIOCOOBI €6
yCTpaHEHUS

79

AnroMuHMIL: onydyeHue, Gpuzndeckue u
XMMHMYECKHE CBOMCTBA, IPUMECHECHHE

80

AmMdoTepHbIe CBOMICTBA OKCHIA U
THJIPOKCHUIA ATFOMHHUS,
THJIPOKCOKOMITIICKCHI AJTFOMIHHS, UX
MIPUMEHEHHE

81

Pemenne 3aJlav pa3JIN4HbIX THUIIOB

82

[Ipaktuueckas padota Ne 7. Permenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
"Mertasuibl I1aBHBIX oArpymnmn"

83

OO11as XxapakTepuCcTUKA METaNIOB
no6ounsIx noarpynn (b-rpymm)
[eproandeckoi CHCTEMbI XUMHUYECKUX
JJIEMEHTOB

84

du3znyecKrue U XMMHYECKHE CBOMCTBA
XpoMa U €ro COCHHHCHHﬁ, HUX IPUMCHCHUC




85

Baxwuelime coelMHEHNs] MapraHiia.
[Tepmanranar Kanusi, €ero OKUCIUTEIbHbIE
CBOMCTBA

86

dusuyeckue U XUMHUYECKUE CBOMCTBA
Kenesa u ero coeauHeHun. llomyuenue n
NPUMEHEHHE CILUIABOB KeJe3a

87

dusnyeckue U XUMHYECKUE CBOMCTBA MeIU
" €€ COeTMHEHUH, NX IPUMEHEHNE

88

duznueckue 1 XUMHUYECKUE CBOUCTBA
[IMHKA W €r0 COEMHEHUM, X PUMEHEHHUE.
' apOKCOKOMIUIEKCHI IMHKA

89

[IpakTueckas padota Ne 8. Pemenue
SKCMEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
"Mertasuipl TOOOYHBIX TOATPYIIT"

90

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

91

O00011eHNEe U CUCTEMATU3 AL
M3y4EHHOTO MaTepuaa 1mo TeMe
"Metamier"

92

KontponbHas padoTa o teme "Metaysr"

93

AHalu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKITUS OMHUOOK

94

Ponp xuMuu B o0ecIieueHuH YCTOﬁQHBOFO
Pa3BUTHUSA YCIIOBCUCCTBA. IlonsiTue o
HAaYYHBIX MCTOJAaX UCCICA0OBaHMs BCIICCTB

95

HaquLIe MPUHOMIIBI OpraHU3aluu
XUMHUYECCKOTO ITPOU3BOJACTBA.
HpOMLIH_IJ'ICHHLIC CIIOCOOBI MOJIYyUYCHUS
Ba)KHEMIIINX BEIIECTB




XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOLIEH

% Cpelibl ¥ €ro MoCJIEICTBUS 1

97 XHMHUS U 30pOBbE YEIOBEKA. 1
JlexapcTBEHHBIE CpEACTBA

98 Xumug . Poab xumun B o0ecrieueHnu 1
MUIIEBOI 0€30MMacHOCTH

99 Kocmernueckue u napdromepubie 1
cpeacTBa. beiToBas XxuMus
X¥MHS B CTPOUTENBCTBE. BaskHenmue

100 CTPOMTENBHBIC U KOHCTPYKIIHOHHBIC 1
MaTepuabl

101 XuUMUS B CETBCKOM XO35IUCTBE. 1
Opranndeckre 1 MUHEPAIbHbBIE YI0OpeHUs
CucreMaruzanys 1 0000IIeHEe 3HAHNUI 110

102 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., JIEBkuH
A.H., Axunonepnoe o0mectBo «M3narenbctBo «IIpocBenienue»

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
noa penakiueit Jlynuna B.B., O611ecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO

«IPODAy»; AkinonepHoe odmiectBo «M3narenpcTBo «IIpocBerieHue»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

1. O.C. I'abpuensn, I'.I'. JIeicoBa, A.I'. BBenenckas Kuura qis yuurens. 11
kiace. Yacts |. [Tocobue nst yaurenei. 320 c.

2. O.C. TI'abpuensn, I'.I". JIsicoBa, A.I'. BBenenckas Kuura st yauress. 11
kiace. Yacts Il. TTocobue mst yunreneit. 320 c.

3. O.C. I'abpuensn, U.I'. OctpoymoB, C.A. CnaakoB Xumus. COOpHHK 3alaHUN

1 moarotoBku K EI'D. 304 c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://myschool.edu.ru/
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