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MOSACHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OO0IIEero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepaabHOI oOpazoBaTebHON IpOTrpaMMBbl CpeaHero o011ero
o0pazoBanusi(POIl COO), npeacraBieHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konnenmuu mnpenojgaBanus
y4eOHOro mpeamMera «XUMHs» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BocnUTaHus B Poccuiickoit
@enepanuu Ha niepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

XuUMHsT Ha YpPOBHE YIUIYOJEHHOIO H3yYEHHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 xmaccos.
W3yuyenne mpeamera, peanuzyemMoe B ychoBHsIX —auddepeHIpOBaHHOTO,
npoduiabHOro OOy4YeHHUs, MPU3BAHO O0OECTeuuTh 0011e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
ajanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOIKEHUS OOYYEeHHS B OpraHu3alusx MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 IPUOPUTETHBIX AUCITUTUIAH.

B mporpamme mo XuMUM Ha3HauYCHHE TIpenMeTa «XHUMHs» TOJTydaeT
NOAPOOHYI0  MHTEPHPETAMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOLIMMU
nonoxkenusiMu O@I'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJICH, COJIepKaHUs,
pe3yapTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBLCTBOM TOMY SIBIISIFOTCSL CJEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMOMN MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh obecreynuBaer
MOJIyYeHUE MPEACTaBICHUSI O IENsIX, COAEep>KaHWU, OOIIe CTpaTeruu
00yd4eHMs, BOCTUTAHUS U PA3BUTHS 00YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIIAHUPYIOLLIAs, KOTOpast pe1yCcMaTpUBaeT
omnpeieleHrue: TPHUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3Yy4YEHUs Y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOyJaronmxcsi B
paMKax HTOrOBOW arrectaliud B (OpPME €AUHOTO0 TOCYAAPCTBEHHOIO
’K3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriryOJaE€HHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIMBAaE€T MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX mpoduineii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3fiesiaM Kypca;

e Ja€T NMpUMEPHOE pacmlpeliejieHue Yy4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTIo
JUTSI U3y9EHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIENOBATEIbHOCTh H3YUYEHHS y4eOHOTrO
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yri1yOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
pOTrpaMMBbl CpeaHero o011ero o0Opa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHBIX, NMPEAMETHBIX), a TaKkke C y4E€TOM OCHOBHBIX BHUJOB
y4eOHO-MTO3HABATENbHBIX ~ JACHCTBUIM  00ydYaromerocss IO OCBOCHHIO
CoJiepKaHUs IpeIMETa.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMme MO XMUMHH TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUHU Ha YpPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOM TPOrpaMMON 1O  XHUMHUHU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpkKaHMs Y4eOHOTro Mpeamera
«XuMHs» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIOIICH,
KOTOpasi JA0JKHA OMNPENEsAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npoduss 00yueHus.

B coorBerctBUM ¢ KoHuentyaiabHbMH nojoxeHusmu PIOC COO o
Ha3HAYeHUH MpPEeIMETOB 0a30BOro W yriyONEHHOro YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOYyYEHHS HAa YPOBHE CpPEAHEro oO0IIero oodpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOIO HW3Y4YEHHUsI HaNpaBieH Ha peanu3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  JTAaloM  MOJIYYEHHS  XUMHYECKOTO
oOpa3oBaHMsi B paMKax M3yueHHUS CIHEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHU3alUsaX CpeIHero npodecCHOHaIbHOTO
oOpazoBaHusi. B 3Toil CBsI3M H3ydeHHE NpeaMeTa «XUMHs» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha pacUIMpeHHe U  YIrIyOJIeHHE TEOpEeTHUEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BEIOPABIIMX OMPEAeNEHHbBIN TPO(HIIb
00Oy4eHHs1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOMIErO MOJIyYeHUsI XUMHUUECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEBLHON MPOrpaMMBbl CpeHero o0O0Iero oOpa3oBaHUs
U3ydYeHHE TMpeaAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha peuleHHe 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyaroumxcs, Ha (GpopMHpOBaHUE y HHUX
OOILIECMHTEIUIEKTYaJ IbHBIX YMEHHUH, YMEHUI palMoOHAIU3alMi Y4eOHOTO Tpyla U
0000MIEHHBIX  CTIOCOOOB  JIESITENIBHOCTH, WMEIONUX  MEXKIUCIUIUTMHAPHBIN,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu npeamMeTa «XUMHUs» Ha YPOBHE YIIyOJIEHHOTO H3y4eHHs
ABIIAIOTCS  yriayOn€HHble Kypcbl — «Opranuueckas xumus» u «OOmas u
Heopranuyeckas xumusi». [Ipu onpeneneHuu moaxoa0B K 0TOOpY M CTPYKTYpPHOU
OpraHu3allMi COJEP)KaHMUSI 3TUX KYpCOB B IporpamMmMe MO XHMHHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJaE€HHOTO
YPOBHEU U3yueHUs peaMeTa.

OcHoBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpOBHIO M3Yy4EeHHs MpeAMeTa. JTa CUCTEeMa
3HAaHUN TIOJy4aeT ONpeneNiEHHOE TEOPETUUYECKOE JIOMOJHEHHE, IO03BOJISIOINIEE
OCO3HAaHHO OCBOUTH CYUIECTBEHHO Ooyblinii  00BEM  (PAKTOJIOTHUECKOTrO
maTepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Y4YEHHs IpeaMmera olecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIeMEHTaxX M CBOMCTBAaX MX COCIMHEHMI Ha OCHOBE PACUIMPEHUs] U yriayOneHus
MPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKIN, pacCMAaTPUBAEMBIX C TOUKHU 3PEHUS] XUMHUYECKONW KUHETUKU
U TepMOJMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoi
CHUCTEeMBl ~ XMMHYECKHX  DJIEMEHTOB  Oasupyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XUMHUYECKas CBS3b
OOBSACHSIETCS C TOYKU 3PCHHS DHEPTETHUECKUX U3MEHEHHI TIpH €€ 00pa30BaHUU U
pa3pylLIeHHH, a TaKKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBanus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeAcTaBiIeHUM 00
ANEKTPOXUMUYECKUX TPOIECCaX M AIEKTPOJIU3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHmveckoldl XMMHUU MPU PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COCIMHEHHM yaensieTcsi 0c000e BHUMAaHKE BOIpocaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiui.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpX)AHHE KypCOB XHUMHUU
yTIIyOJIEHHOTO YPOBHS U3YUYEHUS I KJIACCOB ONpeaeiaéHHOro npodus (T1aBHbIM
o0pa3oM Ha HX CTPYKTypy M XapakTep JOMOJHEHUM K oOmiel cucreme
IpEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduis 0osbiioe
3Ha4YeHHE OyIyT MMETh 3JEMEHThl y4eOHOro marepuana mno oobmei xumuu. Ilpu
U3Y4YCHUU TIpeAMETa B JIaHHOM Cllydae akKIeHT OyaeT cjelaH Ha OOIIHOCTH
METO/IOB MO3HAaHMs, OOUTHOCTh 3aKOHOB U TEOPUW B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJEKyJsipHas Teopus B (DU3HMKE), 3aKOHBI COXPaHEHHUS



MacCbl M DHEPIWM, 3aKOHbI TEPMOAMHAMUKH, 3JIEKTPOJIN3A, NPEACTABICHUA O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ounosiorudeckoro nmpoduiisi 60BN yIaeIbHbIH BeC OyJIeT MMETh OpraHuyecKas
xumus. B aTOM cilyyae nmpenocTaBisieTcss  BO3MOXKHOCTb sl Oosee
O0OCTOSITEIFHOTO ~ PAaCCMOTPEHMsI XMMHUYECKOMW OpraHu3alud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBbIE KOMITOHEHTBI, KaK JIMNUJbI, OEJIKH, YIJIEeBOJbl, HYKJICHMHOBBIC
KUCJIOTH U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYy’KaT OCHOBOW JUI H3Y4YEHUs
CYILIIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPEHUS.

B mnmane ¢QopmupoBaHUS OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHUS
oOlIeHayYHBIX METOOB IMO3HAHUS U ONbITA IPAKTUYECKOT0 NPUMEHEHHUS HayYHbIX
3HAaHUW H3y4yeHHE MNpeaMmeTra «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEeAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIx obOnacteit «EcTecTBeHHO-HayuHble TpeaMeThl», «MaTtematuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

ITpu wn3yueHun yueOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero oomiero oOpa3zoBaHus (Ha 6a30BOM
ypOBHE), 3a7aueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKH XHMHU Kak oOO0JacTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpHI. Pemienne
TOM 3aJaud Ha YrayOJa€HHOM YpOBHE M3y4Y€HHUs IIpeIMeTa IpearnoJiaract
peanu3alumio TaKuX LEJEH, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbLHOM €AMHCTBE MHPA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUW IIPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell ponu B oOecledeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  pEUIEHMH  IpoOJem
HKOJIOTUYECKOM, IHEPIeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreYeHnr PalMoOHAIBHOTO MPHUPOJONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJIbTypbl UEIOBEKA, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpEAE;

e OCBOCHME CHUCTEMBl 3HAaHHW, JIEKAIIMX B OCHOBE XWMHMYECKOH
COCTaBJIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHUsS XMUMHUYECKUX PEAKUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 0OmImx
HAYYHBIX [TPUHIMIIAX XUMUYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y 00yJaroIuXcst OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU 11 OOBSICHEHUS
KJIFOYEBBIX MJIEHM M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSCHEHUS W
MIPOTHO3UPOBAHUSI SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
TPaMOTHOTO pelieHus: MpoOJieM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJOTUYECKON 0€30aCHOCTH MOCIEICTBUN
OBITOBOM U TMPOU3BOJACTBEHHOW JEATCIIBHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJb30BaHMEM H  HepepaboTKoM
BCILICCTB;

yriyOJieHne  TPEACTABICHUM O  HAay4YHBIX  METOJax  IO3HAHUA,
HEOOXOJMMBIX [IJII TPUOOPETeHHs] YMEHHI OPUEHTHUPOBATHCS B MHpPE
BEIIECTB MU OOBACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MIPUPOAE, B MPAKTUYECKON ESATEIBHOCTH U ITOBCEAHEBHON KU3HU.

B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GyHKIUNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUS TPH W3YYECHUU
npeaMera «XuUMHUsD» Ha  yrayOJn€HHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
NpUOOPETAIOT TAKKUE LETU U 3a7a41, KaK:

BOCMIUTAHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B 00JIACTHU TEOPETHYECKUX U
MPUKIIAJIHBIX HUCCIEIOBAHUM B XUMHH, (POpMHpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOEHUSA
00IICYCTIOBEUECCKHUX LIEHHOCTEH;

pa3BUTHE MMO3HABATEJIbHBIX HHTEPECOB, HHTEIUIEKTYaJbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O00ydJaronuxcsi, (GOpMHUPOBaHHWE Y HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIIEITHON MPO(eCcCHOHaIbHON U 00IIECTBEHHOU IS TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO IPUPOJIOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
M10JIC3HOM DKOJOTHYECKOM JICATCIbHOCTH.

OO0111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX IJI U3YUYEHUS XUMHUHU Ha YIIIyOJIEHHOM
YpPOBHE CpeaHero obdiero oOpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Heneno), B 11 kitacce — 102 yaca (3 gaca B Hefienio).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'TAHNYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[Ipeamer W 3Ha4eHUME  OpPraHUYECKOM  XUMHH, IPEIACTABICHUE O
MHOT000pa3uy OPraHUu4eCKUX COETUHEHUI.

DNEeKTPOHHOE CTPOEHHWE aToMa YIJepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOYKHOCTH aToMa yriepoaa. XUMHUYECKas CBA3b B
OpraHMYECKUX COEOUHEHMSX. Tumbel TruUOpUAM3alUU  aTOMHBIX —opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOU CBsI3HM (OOMEHHBIN U JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OpunapHasi, JBOMHAs U TpoiHas cBsA3b. CrOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJax
oprannueckux BemiecTB. [lonsitue o cBOOOOHOM panukane, Hykjaeoduie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COEAMHEHUNH. MONeKyJIspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CrpykrypHble (QOpMYJBl PA3NIMUYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHas,
ckesetHasd. M3omepusa. Buabl u3oMepuu: CTpPyKTypHas, IIPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(EKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIyKTUBHBIN
U Me30MEepHBIH 3D HEKTHI).

[IpencraBinenne o kinaccupukalumum oOpraHndeckux BemiecTB. [lonsTue o
¢yHKIMOHanbHOU rpynne. ['omonorus. I'omonoruueckue psaapl. CucremMarnyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocT U KiaccU(PHKAIMS OpPraHUYecKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpALICHUIL:
O3HAaKOMJIEHHE ¢ 0Opa3llaMH OpraHMYECKMX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKMX BEIIECTB IIPU HArPEBaHUU
(mnaBieHue, OOyriaMBaHUE W TOPEHHE), KOHCTPYHUPOBAHUE MOJENIEH MOJIEKYII
OpPraHUYECKUX BELIECTB.

YraeBoaopoasl.

Anxanbl. 'oMmonornyeckuil psj ankaHoB, o01mas (Gopmyia, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJIKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. DU3NUYECKHE CBOWMCTBA
QJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALNH,
JETUJIPUPOBAHMS, IUKIN3AMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEaKUN PaAUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. OOmas ¢popmysa, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS W XUMHUYECKHX CBOWCTB MaJbiX (IMKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IUKJIOTIEHTAH, IIUKJIOTeKCaH) IHUKI0aIKaHOB. CrnocoObl MONydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, oOiias (Gpopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ —AJIKEHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHUMUYECKUE CBOWCTBA: PEAKUUU IPUCOCIUHECHUS, 3aMELIEHUSA B O-ITOJIOKECHHE
IPU JBOWHOW CBSI3M, MOJMMEpHU3anuu M okucieHus. [IpaBuno MapkOBHHKOBA.
KauecTBeHHbIe peakiiuyi Ha ABOWHYIO CBs3b. CIIOCOOBI TIOJYYCHHS W IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpsDKEHHBIC, U30JIUPOBAHHBIC,
Kymynuposantvle). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHUE aJIKaIueHOB.

Ankunbl. ["'oMonmornueckuii psij aTKUuHOB, 001Ias GpopMyia, HOMEHKIATypa U
U30MeEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHU  MPUCOCAUHEHHS, JIUMEPU3ALMU U
TpUMEpHU3alnU, OKUCIeHNs. KucaoTHbIe CBOWCTBA AJIKMHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MONTYyYEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTtudeckue yriaeBoaopoasl (apeHsl). ['omojoruueckuili psifi apeHoB,
oOmras popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OcH30Ma. (DU3NYECKHe CBOWCTBA apEeHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMK 3aMellleHUsI B OEH30IbHOM KOJIbIIE U
YIJIEBOJAOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpenacraBieHre 00 OpPUEHTUPYIONMIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTU
XUMUYECKUX CBOUMCTB cTupodia. [lomumepusanusa ctuposna. CrocoObl NOIyYeHUs U
IIPUMEHEHUE apOMATUYECKHUX YIIIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbIi yronap u mpogyKTsl ero nepepadotku. CrnocooOsl nepepadboTku HedTu:



NEPEroOHKa, KPEKUHT (TEPMHYECKH, KaTaTUTHYECKH), PUPOPMUHT, MHUPOIIHU3.
[TpoxyxTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIIeBOAOPOI0B. Peakiuun
3aMElIeHHs] TajoreHa Ha TUIPOKCOTPYIY, HUTPOTPYIIy, LHUAHOTPYIIY,
amuHorpynmy. JleiicTBue Ha TrajJOreHNpOU3BOAHBIE BOJHOTO W CIUPTOBOTO
pactBopa wWENOYnd. B3auMoOaelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METaNIOOPTaHUYECKUX COEIMHECHUSIX. Hcnonb3zoBanue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BELIECTB.

OKClepUMEHTAIbHBIE METOABbl H3YYEHHs] BEIIECTB M WX MpPEBpalleHUN:
u3ydeHrne (PU3MUECKUX CBOMCTB yIJIEBOJAOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluil yriaeBoJ0po/IOB pa3lIMYHBIX KiIaccoB (oOecuBeuyrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3aUMOJCHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHUE
yriaepoja M BOJOpPOJAa B OPraHMYECKUX BEIIECTBAX, IOJIyYCHHE OSTUICHA WU
W3Y4YCHUE €ro CBOWMCTB, O3HAKOMJIeHHE ¢ KoJuleKiusmu «HepTts» u «Yromb», ¢
oOpa3llamMu  TlacTMacc, KaydyKOB U PE3HUHbBI, MOJCIMPOBAHUE MOJIEKYII
YTJIEBOJOPO/IOB U TAJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnopoaconepxaiimue opranu4eckue coeAUHEHMS.

[Ipenensuble omHOaTOMHBbIE COUPTHL. CTpoeHHE MOJIEKyn (Ha TMpuUMeEpe
MeTaHOJla W JTaHoyia). ['oMmosoruueckuit psa, oOmas Qopmyia, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoloOpoaHbIE CBSI3M MEXIYy MOJEKyJIaMH CIHUPTOB.
XVWMUYECKHE CBOMCTBA: pEaKlUMUU 3aMELEHUs, JACTUApATalliH, OKUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU U  HEOPTaHUYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakiys Ha OHOATOMHBIE CITUPTHI. J[elicTBHUe 3TaHOJIa 1 METaHOIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYEeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIeHUs, B3aUMOJIEUCTBHE C OPraHUuYeCKUMU
U HEOPraHMYECKMMHU KHCIOTaMH, KaueCTBEHHAs pEakius Ha MHOTOaTOMHBIC
cnupthl. [IpencraBnenne o MexaHu3Me peakuuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CrnocoObl MOMyYeHHUS U TMPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIUSHHE TUIAPOKCOTPYIIIbI U
OeHzonpHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (penona. KauectBenHsie peakuuu Ha (¢GeHosl. TOKCHYHOCTH (heHoua.
Crioco0ObI osTydeHus: U npuMeHeHue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — alIbJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynnbl. ['OMoOJIOTHYECKHE sl ANbJIETHIOB U KETOHOB, 00IIas
dopMyisia, m3oMepuss U HOMEHKiIaTypa. PU3NYECKUE CBOMCTBA aJbJETHJIOB U
KETOHOB. XUMHYECKHME CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJern0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE aJbJeTUI0B U KETOHOB.

OnHOOCHOBHBIE NIPEEIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepus 1 HOMeHKIaTtypa. PU3ndeckue CBOWCTBa
OJIHOOCHOBHBIX IMpeNeIbHBIX KapOOHOBBIX KHUCIIOT. BOmOpoaHbIE CBSI3U MEXAY
MOJIEKyJIaMH KapOOHOBBIX KHCIIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dSTepUPUKALUM, PEAKIUM C YYacCTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbHMHOM KHUCJIOTHL. [loHSAITHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAsA, OJICUHOBASA, JUHOJEBAS,
NuHOoNeH08as KUcnaoThl. CrocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psia, oOumias Qgopmyia, HU30MEpHUs U
HOMEHKJIaTypa. PHU3WUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCJION M 1eno4Hol cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJE.

MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOwras xapakrepucThka yriaeBoaoB. Kinaccudukanuys yrieBoaoB (MOHO-, AU-
U ronMcaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pPyKTO3a, Tajlakro3a, puodosa,
ne3okcupr0o3a. OU3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoTOCHUHTES.
XHUMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYaCTUEM CIIMPTOBBIX U AIbIACTUIHON
IPYIIl, CIMPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIOKO3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxaposa, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIKME U HEBOCCTAHABIMBAOIINE AUcCaXapuasl. I 'naponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOT€H M 1esunroio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmalla, IJIMKOT€Ha H
Heuono3bl.  dU3nyYeckre CBOWCTBA Kpaxmala W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaya: TMJIpOJu3, KaueCTBEHHAs] pEeaKiusi C HOJ0M. XHUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOJyueHue 3(pupoB nettoiao3sl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO COUPTA B AJIBAECTHJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibAeruibpl (C TUIPOKCHUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peaknus raWmepuHa ¢
ruapokcuiom Menu(ll), xuMuyeckue CBOICTBAa pPacTBOpa YKCYCHOM KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ TuapokcuaoMm menu(Il), BzaumoneicTBue
KpaxMaJila ¢ MOJIOM, PELICHUE JKCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaM «CHupThl U
dbenonwy, «KapOoHoBbIe KUCIOTHI. C10XHBIE YPUPHD).

A3o0Tcoaep:Kkaliue OpraHunYecKue CoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anuaTUyecKue ¢ apoMaTHYECKHE; IEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyia, u3oMepus, HOMEHKIATypa U (HU3NUECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKUE, B3aMMOJCHUCTBUE INEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMathyeckoro psaa. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJsie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIy4eHUs] W TpuMeHeHue amudarudeckux amuHOB. [lonydeHue aHunmHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKHCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KakK aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHACHCAINKM, OOpa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIU3 MENTUIOB.

benku kak npupoaHble nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

DKCIepUMEHTAJIbHBIE METOJbl K3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
pacTBopeHre OENKOB B BOJIE, JCHATypalusi OCJKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A3zoTcoaepxamue OPTraHUYECKHUe COCJIUHEHUSD) u «Pacrno3HaBanue
OPTaHUYECKUX COCTUHEHUID.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALNH, CPEIHSS MOJEKYJSpHas



macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJCKYJSIPHBIX COEAMHEHUN —
MOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITH.

[Tomumepubie wmatepuansl. [lmacTmaccsl  (MONMMATUIIEH, TOJUTIPOITHAJIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, TOJUKapOOHATHI,
novdTUICHTEpedTaIaT). Y TUIM3alus U nepepadoTKa MaacTyKa.

DnacTomepsl: HATypaJbHBII Kay4yK, CUHTETUYECKUE Kay4dyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypasibHble (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHMUS (TeduioH, KeBJIap,
AJIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3HaBaHue
IIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxxnenue wmomnekynsipHOM (OPMYJIBI OPTraHUYECKOTO COSTUHEHUS TI0
MacCOBbIM  JIOJISIM ~ 3JI€MEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXJECHUE
MOJIEKYJISIpHON  (pOpMYJIBI OpPraHMYECKOr0 COEIUWHEHHS 1Mo Macce (00bEMy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BeliecTBa (Macce, 00BEMY) MPOIYKTOB
peakiuu W/WIW WCXOMHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOWCTB WM CIOCOOOB
MOJTyYeHUs, OMpPEJEICHUE JONH BbIXOJAa MPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3YyYEHUU OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MNPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
TEeOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OdJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (DU3WYECKUE BEIUYWHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHS,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUIl MUTAHUS, OPOKEHUE,



doTrocuHTE3, IbIXaHWE, OEJKW, YTICBOIBI, JKUPHI, HYKJICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mosne3HbIe UCKOMTaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAIIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX saep. XUMuUdeckuid anemeHTt. M3oronsl. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYeCKUX 2JIEMEHTOB (S-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
ONeKTpOHHbIE KOHPUTYpaIlMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(PUTYpallMd HOHOB.
DJIEKTPOOTPULIATEBLHOCT.

[lepnognuecknil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
J.. MengaeneeBa. CBsi3b NepHOAUYECKOTO 3aKkoHa M Ileproandeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aATOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XUMHYECKUX YJIEMEHTOB ¥ 00pa3yeMbIX UMU
INPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuoAaM. 3Ha4yeHUe
nepuoauueckoro 3akona /[.1. Menneneena.

XuMH4YECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-AKLENTOPHBIN. JHEPIrus U IJIMHA CBsA3U. [10NspHOCTH, HAIIPABIEHHOCTD U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbele cBszu. BogoponHas CB3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, W BaJIeHTHbIE BO3MOXHOCTHM aTOMOB. CBSA3b AJIEKTPOHHOMN
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COCANMHEHUN
AJIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEIMHEHUM.
[loHATHE O KOOPAMHALMOHHON XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  Tumbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXKEHHsS] KOHIIEHTPAIlMH pPacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. HacelleHnsie n
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucraninoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMYECKOH U OpraHudecKou
XUMHUU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAaHEHHUs U NPEBPALLCHUS
DHEPrUM NPU XUMUYECKUX peakuusax. TemnoBble 3QpPeKTsl XMMUUECKUX PEAKIINM.
TepMoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUECKON peaKinu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHnHsIe 1 reTeporeHHble peakuun. Karanus u kaTaImu3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. DaKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMUYECKOIO
paBHOBECH: TEMIIEpATypa, JABICHUE U KOHLUEHTPALMU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Tpunnun Jle [laTense.

Onexrpoautnueckas aucconmanus. CunbHble W CJIAOble  ANEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHad,
niesioyHas. Bomoponneiii nmokaszarens (pH) pacrBopa. I'maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHUS.
Oxuciurens M BOCCTAaHOBUTENb. [IpOIECCHl OKHMCIEHHS M BOCCTAHOBIICHUS.
Baxkneiiiye OKHCIUTENM U BOCCTAHOBUTENHU. MeETON 3JIEKTpOHHOro OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HX MPEBpAIICHUIL:
pa3lIoKEHUE IIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTajau3aTropa, MOJEIH
KPUCTAIIMYECKUX PELIETOK, IPOBEACHUE PEAKLIMi HOHHOIO OOMEHa, OIpEIEIICHHE
Cpelbl PacTBOPOB C IIOMOINBKD MHAMKATOPOB, W3YUYEHUE BIMSHUS Pa3IMYHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetrauioB B llepuogudeckoil cucTeMe  XMMHUYECKHX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOEHHUs WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJTOTPOIUS HEMETAJUIOB (Ha IPUMEPE KUCIOPOJa, CEpPhl,
docdopa u yraeposa).

Bonopon. Ilonyuenue, ¢usnueckue M XMMUYECKHE CBOMCTBA: PEAKIHUM C
METallaMM M HEMeTaUlaMH, BOCCTAaHOBMUTEIIBHBIE CBOMCTBA. [ 'Mapupsl
TomIMBHBIE ATIEMEHTBHI.

["anorensl. HaxoxxneHue B mpupoje, COcoObl MONy4eHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBOHOpOAbl. BaxkHeHIne KUCIOPOACOIEpKAIINAEC
COEIMHEHUS TajoreHoB. JIabopaTopHbIe M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIy4YEHHUs
rajioreHoB. [I[ppuMeHeHne rajoreHoB 1 X COCIMHECHUM.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIILIIEHHBIE CIOCOOBI MONTYYCHUS
Kkuciopoaa. @u3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI MOJY4YEHUS, (PU3MUECKHE WU
xumuyeckue cBoictBa. CepoBogopon, cyiabhunasl. Oxcup cepsi(IV), okcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOEHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpruMeHenue cepbl U €€ COCTMHEHNM.

A3zor. HaxoxneHnue B mpupojie, CHnocoObl MNOdyudeHus, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMMAK, HUTPUIbl. OKCUIbI a30Ta. A30THUCTas U a30THas
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [Ipumenenue azora
U €r0 COeAMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxmenwe B mpupone, CHocoObl MOMy4deHUs, (U3UYECKUE U
xumuueckue cpoiictBa. Dochunabr u dochun. Oxcuabl dochopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
yA0OpeHHUsI.

Yrnepon, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Oxcup yriaepona(ll), oxcun yraepona(IV), yrompHas kuciora u e
coJId. AKTHUBUPOBaHHBIA yrojib, aacopouus. dysmiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COCIUHEHUN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3n4ecKue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeEBass KHUCIIOTa, CUIMKATHI.
[IpumeHeHue kpeMHus U ero coeguHeHui. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

[Tomoxenne metamioB B [leprnoandeckoil CUCTEME XMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nyeckue cBoricTBa MeTauioB. [IpuMeHeHHEe MeTauioB B OBITY M TEXHHKE.
CruiaBel METAJIOB.

ONEeKTPOXUMHUYECKUN pA HampspDKeHuid  MmeTawioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJIJIOB: TUAPOMETAILTYPrusl, MAPOMETAILTYPrus,
anekrpometaiutyprusi. I[lonartue o koppo3uu metamioB. CrocoObl 3aluThl OT
KOPPO3HH.

O6mast xapakrepuctuka MertamioB [A-rpynmnsl [lepuonnueckoir cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpuii u kamuii: mnomydeHue, (QUMYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUI.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoandeckoit CUCTEMBI
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMii: mosydeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE NPOCTHIX BELIECTB M HX COEIUHEHUHU.
JKé€cTKkoCcTh BOJBI U CIIOCOOBI €€ yCTPaHEHUS.



AOMUHMI: TTOTy4YeHne, (pu3ndeckne 1 XUMUYECKUE CBONCTBA, MPUMCHCHHE
IPOCTOTO BEIIECTBA W €ro coeauHeHud. AmMQOTEepHbIE CBOWCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO6mast  xapakTepucThKa MeTauioB MoOouHblx mnoarpynn  (b-rpymnm)
[leprognyeckol CUCTEMbl XUMHUYECKHUX AJIEMEHTOB.

du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuabl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loydeHne u npuMeHEeHne Xpoma.

@u3nyeckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHUI.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kanus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeaquHeHuil. OKCHIbI,
rugpokcuasl u cou xkene3a(ll) u xenesa(Ill). [Tomydyenue u npuMeHeHue xKemesa
U €ro CILIABOB.

du3nyecKkrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyuenne n
MPUMEHEHUE MEJU U €€ COCAMHEHUN.

[{uuk: momydyeHue, (U3UYECKHE U XUMHYECKHE CBOWCTBA. AMQpOTEpHBIE
CBOMCTBA OKCHJIa U THIPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCHI HUHKA. [I[puMeneHne
[IUHKA U €TI0 COCTUHCHUMN.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
u3ydyeHre oOpaslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOZE, M3Y4YEHUE KOJUIEKUMH <«MeTaiulbl M CIUIaBbD», B3aUMOJEWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOJOM (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCIHCTBUE LIMHKA M eje3a C PacTBOPAMM KHCIOT U
1ie04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJUIOB, B3aUMOJEHCTBUE THUIAPOKCUIOB AOMUHHUS U IHUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TeMam
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COECTUHEHUN,
«Mertasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIID).

XuMHS U KU3Hb.

Ponb xuMuu B o0ecnieueHny yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonsTue
O HAyYHbIX METOJAax II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
HayuHble npuHIMIBI OpraHu3auuyd XUMUYECKOT0 TPOU3BOACTBA. [IpombllieHHbIE
CIOCOOBI MOMYYEHUS BOKHEUININX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKa,
CEpHOM KUCOTHI, MeTaHoa). [I[pombIlIeHHBIE CTIOCOOBI TIOMYYCHUSI METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCIEACTBUS.
Ponps xumuu B 00ecrieueHr Y3HEPreTUUECKON O€30MTaCHOCTH.

Xumus MW 3I0pOBbe UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XUMHS OUIIA: OCHOBHEIE KOMIIOHEHTBI, IHIIEBBIE J00aBKH. Pollb Xumuu B
00CCIIeUeHUH MMHUIIECBOM 0€30ITaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenctBa. beitoBas xumms. [IpaBuia
0€30MacHOr0 HCIOJIb30BaHUs MpernapaToB OBITOBOM XUMHUU B IOBCEIHEBHOMU
JKU3HU.

XuMusi B CTPOUTENIbCTBE: BAXKHEHIIUE CTPOUTEIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMUS B CEILCKOM X03gicTBe. OpraHndeckre u MUHEpaabHbIe yA00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KPACKH, CTEKJIO, KepaMuKa.
Marepuansl a1 31eKTpoHUKH. HaHOTeXHOIOT U .

PacuérHrbie 3amaun.

Pacuértel: Maccel BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 yYAaCTBYIOIIMX B pPEaKIMH BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMM, €CIH OJHO U3
BEII[ECTB HMMEET MpUMecH, Macchl (00BEMa, KOIWYECTBA BEIIECTBA) IMPOJYKTa
peaKiuu, €CIM OJHO W3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMNPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTpAIIMU BEIIECTBA B pacTBOpEe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBsi3ed MpU  HM3yYeHUH OOImed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OoCyIIECTBIISIETCS YEPE3 MCIIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHSITUH, IPUHATHIX B OTICIbHBIX
MpEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIE MTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIACCH(PUKAIMS, MEPUOANIHOCTh, HAOTIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHMUE.

dusuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3nYecKue BEIMYUHBI, ¢IMHUIIBI N3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPBI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaAIBI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOMAEMBbIE, TOILIUBO,
pPECYpPCHI.

TexHonmorusi: XMMU4YECKasi MPOMBIIIJIEHHOCTh, METAJUTYpTrHsi, CTPOUTEIbHBIC
MaTepHuasbl, CEILCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsT MPOMBIIIJIEHHOCTD,
dapmarneBTHUECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX



npemanaparoB, IMMPOU3BOACTBO KOHCTPYKIOHMOHHBIX  MATCPHUAJIOB, OJICKTPOHHAsA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
OOyYaronMMHUCs POCCHUICKON T'PaKIAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICICHUIO; HATMYUE MOTUBAIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU © HOPMaMu T[IOBEJICHHUS; HaJIU4Ue
MIPaBOCO3HAHUS, YKOJOTHIECKON KYIbTYPhI; CHOCOOHOCTH CTaBUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(OpPMHPOBAHHOCTh OIbITa IO3HABATEILHOM U NPAKTUYECKON NIESITeIbHOCTH
o0yyJarommxcs B Ipolecce peajin3aluy o0pa3oBaTeIbHON 1eITeTbHOCTH.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
oOyyarommxcsi B IMpolecce peanu3aiui o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIMTAHUSA:

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 0053aHHOCTEH,
YBKEHUS K 3aKOHY U ITPABOIOPSAKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JNESATENBHOCTH TMPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX U TMO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUECTBECHHOW XUMUMU;

YBaXEHUSI K MPOLECCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUS XUMHUHU, OCO3HAHUS TOrO, YTO JIAaHHBbIE HAayKU €CTh pe3yJbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPyJAa YYEHBIX U IPAKTUKOB;



MHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM MU MOCIECIYIOUIEM
aHanm3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTEYEeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKU CBOMX TOBapHILEH C
NO3ULMI HPaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS HOCIEACTBUNA
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOLIEHMsSI K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOrofeHHsI TpaBWJl OE30MacHOrO OOpalleHUs] C BELIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYIOBOM JEATEIBHOCTH;

NOHMMAHHSA LEHHOCTH NPaBWJI HUHAMBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJEHUS B CUTYyaLUsIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HaHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-MCCJIEI0BaTENbCKON
JESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JPYrMX BHJAX
NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YaCTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

UHTEpeca K MPAKTUUECKOMY HU3YUYEHHIO MPOPECCUI pa3IMdHOTO poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM IO XUMUH;

YBaXXEHUS K TPYLy, JIIOASM TPyAa U pe3yibTaTaM TPyAOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOM TpPACKTOPHH
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTeH 00111ecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU L€IeCO00pPa3HOro OTHOLIEHUS K HPHUPOJE KAK HCTOYHHKY
CYILIECTBOBAHUS KU3HU Ha 3eMJIE;

NOHMMaHHUA TJI00AJBbHOIO XapaKTepa 3KOJOTHYECKMX MpoOJieM, BIHSHUA
HKOHOMHUYECKHUX IMPOLECCOB HA COCTOSIHUE TPUPOAHON U COLUAIIBHON CpEABL;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIDKCHHM XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO NPUPOAOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEl OKPYKAKOLIEH
OPUPOIAHON cpelie, YMEHHUs IMPOTrHO3UMPOBAaTh HEOJIAronpUSTHBIE SKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILIAT HUX;

HaJM4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IIO3HABATEJIIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOM
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHNUSA, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U 0OIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
(GbOpMHUpPOBAaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOUIeM MHUpPE Kak O €JUHCTBE IPUPOJBI U YEIOBEKa, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
IUMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOM 0a3bl MaTEPHAIBHONW KyJbTYPhl, B PEHICHUH TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCJIOBUM YCHENTHOTO TPYAa U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJly4aemble 3HAHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHHUA OKPYXKAIOIIEro MUpa U
MPOUCXOMSININUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE Hay4HBIX (AKTOB ¥ UMEIOMUXCA JaHHBIX C IO TOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa30BaHUIO H
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3lIMyHbIX cepax MpopecCuoHAIbHON
NEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe Pe3yabTaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHHUA  MHPOBO33PEHHS]  OOydYaroIMXCs
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHble MOHSTHS, OTpaXKarollue
[EJIOCTHOCTh HAy4YHOW KapTUHbI MHpa W CHEHU(PHUKY METOJO0B TO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIus, SBIICHUE,
mpoliecc, CUCTeMa, HAyYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCClIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpCaJbHble y4eOHbIC NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

PEryJISTUBHBIE), o0ecrnevnBaroIne dbopmupoBanue GyHKIIMOHATEHON
I'PaMOTHOCTH M COLIMAIBHON KOMIIETEHIIUU 00YYaroIuXcs;
CHOCOOHOCTh 00yyYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W yHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIBHOM MTPAKTHUKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJISTUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeMCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh I NEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHUKEHHSI, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU IEJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIE MPU3HAKU TOHITHH W YCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOMINE TIOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH IS  KJIACCH(PHUKAIMU BEIIECTB H
XUMHYECKUX PEaKIINA;

yCTaHABIMBATh TMPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXKAY HM3y9aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHUE pACCYXKACHHUS (MHIYKTHUBHBIC, IEAyKTUBHBIE, TIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B paccMaTpUBaEMBbIX
SIBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHUS MCIIOJIb3yEMbI€ B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XHMHUYecKas (opMmysa, ypaBHEHHE XHUMHUYECKOU



peaKknuu — TPU PEHICHUH YUYEOHBIX MO3HABATEIBHBIX M TMPAKTHUUECKHX 3ajad,
MPUMEHSTh HA3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XUMHUUYECKHUX
pEeaKUunii;

dbopMyIUpPOBATH MENU U 3a/1a41 UCCIIETOBAHMS, HCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSATENIHHO C(OPMYJIHpPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NEeSATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3IMyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IMYHBIX HCTOYHWKAX HWH(oOpmanuu (Hay4HO-
NOMyJIsipHAasi JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPAaBOYHBIE MMOCOOUS,
pecypebl HTEpHETa), aHAM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpE/ICTaBIICHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

GbopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOope wuHOpMaMKM, HEOOXOJUMOM Ui BBIMOJHEHUS Y4eOHBIX 3ajad
OIPEIECIEHHOTO TUIIA;

npuoOOpeTaTh OIBIT KCIOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BHIOWpAaTh  ONTUMaJbHYI0  (HOpMYy  MpeACcCTaBICHUS
uHpopmaruu (cxemsl, rpadUKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMAIMel: MPUMEHATh MEXIpeaMeTHbie ((usuyeckue u
MaTeMaTHUYeCKUe) 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBePCAJbHbIE YueOHbIe HeiCTBUSA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ TUAJIOTA U/WIIN
JMCKYCCHH, BBICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEIOKCHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEITIOKEHHON 3a1auH;

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESTEIBbHOCTH,
MTOJYYEHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IPU BBIITOJTHEHUHU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICJOBAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, peaau3alui y4eOHOTrO MpoeKTa, U (OPMYIUPOBATH BHIBOBI
[0 pe3yJbTaTaM IPOBEIEHHBIX HCCIEAOBAHUM IYyTEM COTJIACOBAHUS MO3ULIHMMN B
X0J1€ 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

PerynasiTuBHbIE YHMBepCcAJbHbIe y4eOHbIE 1eHCTBUS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISTH CBOIO I03HABATEIbHYIO
NeSTENIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraéMblii aJropuT™M JEHCTBUH IpH
BBIMOJIHEHUH YYEOHBIX U HCCIENIOBaTEIbCKUX 3ajad, BBIOMpaTh Haubosee
3(p(GEeKTUBHBI CHOCOO HMX pelIeHHs C YYETOM IMOJIyYeHHUS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYLLUECTBISATh CAMOKOHTPOJb JEATEIbHOCTH HAa OCHOBE CaMOaHajau3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIEe pe3yIbTaThl OCBOEHUS MPOTPAMMBI 10 XUMHUHU Ha yTITyOIEHHOM
YpPOBHE Ha YPOBHE CpeaHEro oOIero oOpa3oBaHMs BKIIOYAIOT crelUupUYEcKue
I y4eOHOTOo MpeaMeTa « XUMHUsD) Hay4dHbIe 3HAHUSA, YMEHUS U CLIOCOOBI ICHCTBUM
[0 OCBOGHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUI, BUIbI JEATEILHOCTU
M0 TOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAaHUM B Pa3IMYHbIX y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYyallUsX, CBI3aHHBIX C XUMuUE. B
nporpaMmMe IO XHMHHM HPEIMETHBIE PE3yJNbTaThl MPEACTABICHBI [0 ToJaM
U3YYEHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUN: O MECT€ M 3HAYEHUH OPTraHUYEeCKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHUU YCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUMA HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B oOecrieueHU U pPalMOHAIBHOTO
MPUPOOTNOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUS W OOIIEH KYyJIBTYphI
4yeJioBeKa, a TakKKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
310POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIUE MOHSITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIE OpOWTANM, OCHOBHOE H BO30YXXIEHHOE
COCTOSIHUA aToma, TUOpuAu3alus AaTOMHbIX OpOuTajneil, HOH, MOJIeKYyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENET, (yHKIIMOHATbHAS
TpyIa, paaukai, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKasl), HM30MEphbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCJIOPOJA- U a30TCOAEpKAIlNe OPraHUYECKUE COETUHEHHS, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHUS OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpallleHUs DdHEPruu TMpU XUMHUUYECKUX PpEaAKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTUA U CUCTEMHOCTU XUMHUYECKUX SIBIICHUI; MPEICTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peaKkIui, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKAHUSI, O B3aUMHOM BJIMSIHUHA aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYJIaxX (MHAYKTUBHBIA U Me30MepHbIN 3 dekTl, opuentanTsl [ u Il pona);
dakToIornyecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
UCIIOJIb30BAHUU BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
NEATCIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHBIX  MPUHIMIAX  XHUMHUYECKOIrO
MPOU3BOJICTBA (HA IpUMEPE TPOU3BOJICTBA METAHOJIA, TEPEepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHHWH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATHUS HPU
ONUCAaHUM COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTaBJIECHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMl  MOCPEACTBOM  COCTABJICHUS
AJIIEKTPOHHOIO 0OaliaHca »dTUX peakluil, peakiuii HOHHOro OOMeHa MyTEM
COCTaBJICHHMSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



W3TOTABIMBATH MOJCINA MOJIEKYJI OPTaHUYECKHUX BEIIESCTB JJIS WILTIOCTPAIIUN
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: yCTaHABIWBATh MPUHAICKHOCTh MU3YUEHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIacCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUsS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS AJISI OTIACIBHBIX
MIPEACTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOMYOJ, TJIMIICPUH,
STUJICHTJIMKOJb, (BeHon, dopmaabaerua, aineTaibIeruj, aleToH, MYypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAsI, OJICHHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPyKTO3a, aHWUJIMH, AUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJ XHUMHYECKOW CBSI3H B
OpraHUYEeCKUX COCJIMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEMIECTB: alIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IMECHOB,
JIKWHOB, AapPOMATHUYECKUX VYIJIEBOJOPOJIOB, CHUPTOB, albJAETHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEeBOJOB (MOHO-, JH- W TOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIMA C WCIOJH30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIATh HAa KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTU PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHUI OT
KPAaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M M-CBS3M), B3AUMHOTO BIIMSTHHSI aTOMOB
U TPy aTOMOB B MOJICKYJIax;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHHUKHU YTIIEBOJIOPOTHOTO
ChIpbsi  (HedTh, NPUPOJAHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MpPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKU;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/axX TO3HAHUS — HAOJIOJCHHUH, U3MEPECHUH, MOJICITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUs IPUMEHSTH OCHOBHBbIE orepanuu
MBICIIUTENILHON JESTENIbHOCTH — aHajiu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3aIUI0, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl M3yUYEHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€IUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKOW XUMHUU JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOPpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYE€Thl MO XUMHYECKUM
dbopMmynaM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BAHUEM (PU3UYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XaPAKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMyIIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
IPOIYyKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATh
C TO3UIUNA  DKOJOTUYECKOHW  OE30MmacHOCTH  TOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOW JIEATELHOCTH YEJOBEKA, CBSI3aHHOW C mepepaboTKon
BEILIECTB, UCMOJIb30BATh MOJYUYEHHbIE 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PELICHUM
po0JIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYEHUE W U3YUYECHHE CBOWMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMUU VYIJIEBOJOPOJOB pA3IMYHBIX KIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHMYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOIIOJEHUEM IIPABUII
0e30macHOro OOpalieHus ¢ BEIIeCTBAMU U JIaOOpPaTOPHBIM 00OpYyIOBaHUEM,
dbopMyHpOBaTh IENh HWCCICAOBAHHS, TMPEACTABIATh B Pa3IudHON (popme
pEe3yJbTAThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiia HKOJOTHYECKU I1I€1eCO00pa3HOro MOBEJAEHUsI B OBITY U
TPYAOBOM JEATEIBHOCTH B IEISAX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ YCTOUUYNBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JEHCTBUS HAa KHUBbIE OpPraHU3MBbI
onpeeaEHHBIX OpraHUYEeCKUX BEIIECTB, MOHUMas cMmbich nokasarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYEeCKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHA: OCYIIECTBJIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(MOpMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAJIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIIo, nepepadaTsiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBUU C TIOCTABIICHHON y4eOHO 3aaueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmass m HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJICTABIICHUNA: O MAaTepUaJTLHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUH B CHUCTEME €CTECTBEHHBIX HayK W €€ poJiM B OOECIEYEHUU YCTOMYUBOIO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUYCCKOW W TMHIINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHUSI W OOl KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U MPUPOTHOU

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XHUMHUYECKUH DIEMEHT, aToM, SApO aToMa,

M30TOTIBI, PJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aToMHBIE OpOUTATH, OCHOBHOE U
BO30Y)XKIIEHHOE COCTOSIHMSI aTOMa, THOpHWau3aIusi aTOMHBIX OpOuWTajnei, WOH,
MOJIEKYJIa, BAJIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMHUYECKass CBs3b (KOBaJICHTHas, WOHHAas, MeTaJUIMYEeCcKas, BOJIOPOJHAs),
KpUCTaJUIMYECKas pEIIETKa, XUMHYECKas pPEakiusd, pacTBOpP, DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs JUCCOLMAIMUS, CTENEeHb JUCCOIMALINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM ddPeKT
XUMHUUYECKON peaKIiu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOIUTHYECKOU UCCOLMAIUU, TEePUOIUIECKUIMA
3akoH /.M. MeHneneeBa, 3aK0OH COXpaHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpAaICHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JieXKale B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
NPEACTABICHUS] O CTPOCHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPHOM U
HaJMOJIEKYJSIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaxX XHUMHUYECKHX
peakuuii, TEPMOJMHAMUYECKUX UM KUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKAaHMS, 0 XMMHUYECKOM PaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHE CBEJICHHS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U 0€30MacHOM
WCIIOJIb30BaHNN BXKHEHINMX HEOPTaHMYCCKUX BEIIECTB B OBITY M NMPAKTHYCCKOU
JNEATCIBHOCTH  4YeJIOBeKa, OOIMMX  HAyYHBIX  IPUHIOHMIAX  XHUMHYECKOTO
MPOM3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIE NMPU3HAKU TOHSTHH,
YCTAHABJIUBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSATUS TPHU
ONHUCAaHUKM HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;



c(hOpMUPOBAHHOCTh yYMEHUSI HUCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JIJIS
coctaBieHuss (OpPMYJ BEIIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHS ONPENEIATh BaJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/lIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEmIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOM pPENIETKH, OOMEHHBIA U
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

c(hOpMUPOBAHHOCTh ~ yMEHUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIIUU 10 PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJEMEHTOB, OOpAaTUMOCTH, YYACTHIO Karaju3atopa u
JIPYTHE); CAMOCTOSITEIPHO BHIOMPATh OCHOBAHMS U KPUTEPHH T Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

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

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIB3YS HOHSTUSI
«PHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30OYXKIEHHOE HHEPTeTUYECKUE COCTOSIHHS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DBJIEMEHTOB U HX
coeqMHeHMH 1o Tnepuogam U rpynmam  I[lepumoamyeckoun cucremsr /J[. U.
MenneneeBa, BaJ€HTHbIE BO3MOKHOCTA aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKJIYy HEOPraHMYECKHMH BEILIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasilaHca
TUX PEAKUUH; peakuuid HOHHOrOo OOMEHa MYTEM COCTABJICHHS HX IMOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YpaBHEHWH;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHHS);



c(OpPMUPOBAHHOCTh YMEHUS OOBSCHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKUUd C y4éTOM HX SHEPreTHUYECKHX XapaKTEPUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMYECKOH pEaKIMH B 3aBUCUMOCTH OT pPa3iMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOIO0 PABHOBECHSI TIOJ1 BIMSIHUEM
BHEIIHUX Bo3jehcTBuil (mpuniui Jle [larense);

cOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XHMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIICHHOTO MOJYYEHUS CEPHOW KHUCIIOThI, aMMHAaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMUYECKUX MPOU3BOJCTB; II€J€CO00Pa3HOCTD
NPUMEHEHUSI HEOPTraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUsI COOTHOILLIEHUSI PUCK-TT0JIb34;

c(OpMUPOBAHHOCTh BJIAJCHUSA CHCTEMOM 3HAaHUH O METOJaX Hay4YHOIro
NO3HAHUS SIBICHUW MPHUPOAbI — HAOMIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIEPUMEHT (peaibHbIA U MBICJICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAaHUM BEILECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJICHHM, WMEIOIMIUX MECTO B MPUPOJE,
NPAKTHUUECKOH EATEIbHOCTH YEJIOBEKa U B TOBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA M TIPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1e€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS TMPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
MOHSTUN «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIUS;
Macchl BelIecTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(pdekTa
peaKkiy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYEH C
U3BECTHOM CTEMEeHbIO IUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKiuH, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE pacTBOpa C
OTIPE/ICIEHHON MacCOBOM J0Jiel pacTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); JIOJIM BBIXOJA MPOAYKTa peakiuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBAaTh W MPOBOAMUTH
XUMHYECKHH  SKCIEepUMEHT  (TpOoBEJCHHE  peakuuid  HMOHHOrO  OOMeHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, OINPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMOIIbIO HWHIAMKATOPOB, H3YUYEHUE BIIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuu, pelieHHe
DKCIIEPUMEHTANLHBIX 3a7a4 1o Temam «Metammey u  «Hemeramns»y) ¢
coOJII0/IeHHeM MpaBul O€30MacCHOTO OOpaIeHusl ¢ BEIEeCTBAMU U JIA0OPaTOPHBIM
obopynoBaHueM, (QopMynIHpOBaTH 1€Jb UCCIENOBaHUS, IMPEACTABIAThH B
paznuyHOi dopMe pe3ysbTaThl HKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;



c(hOpMUPOBAHHOCTH YMEHUM: COOJIFOIaTh MPABHJIA MTOJIH30BAHUS XUMUYECKON
nocysol u jabopaTopHbIM O00OpyJOBaHWEM, OOpaIlleHUsT C BEIIeCTBAMHU B
COOTBETCTBHUH C HWHCTPYKIUSMHU TIO BBITTOJIHCHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTHYECKU LIEeJIeCOO0pa3HOTro TMOBEJAEHUs B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOLIEH MPUPOIHOU
cpedabl M JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA KUBBIE OPraHU3MbI OMPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMbIcl nokazarens [1K;

c(hOpMUPOBAHHOCTh YMEHMI: OCYIIECTBJIATH ILI€JICHANIPABICHHBIM MOUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JaUTEepaTypa, CpelicTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadbaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHO 3a/1aueH.
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10 KJIACC
KounyecTBo 4acos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
Pazgen 1. Teoperuyeckue 0CHOBBI OPraHUYECKOM XUMUM

[Ipenmer oprannueckoit xumuu. Teopus

1.1 CTPOECHUS OPTraHUYECKUX COeTUHEHU A. M. 8 1
Bbytneposa
Hroro no pazgeny 8
Pa3znea 2. YrieBoaopoasbl
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' nepepaboTKa
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s¢upsl. XKupsl
3.3 VYrieBoanl 9
Hroro no pazneny 41
Pasznen 4. A3oTcoaepxaniue OpranHnyecKkue coeuHeHust
4.1 AMuHBI. AMMHOKUCIIOTHI. benku 12
Nroro no pazgeny 12
Pasnen 5. BeicOkOMOJIEKY IS pHBIE COCAUHEHUSA
5.1 BricokoMonekysipHbIE COEAUHEHUS 6
Hroro no pazgeny 6
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3aeioB H TeM nudpoBLIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoHn
1.1 u Ilepuonnueckas cucteMa XUMUYECKUX 9
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooopasue 1 |
' BEILIECTB
1.3 XHUMUYECKUE PEaKIINU 19 1 3
Hroro no pazneny 39
Paznen 2. Heoprannueckasi XumMusi
2.1 Hewmeramis: 31 1 3
2.2 MerTamisl 23 1 2
Hroro no pazgeny 54
Pa3zgen 3. XuMus u :Ku3HbL
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHA U 9
' JKU3Hb
Nroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 4 8




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne i/

Tema ypoka

KoandyecTBo yacoB

Bcero

[IpenMet 1 3HAYEHHE OPTAHIMYECKON XUMUH, TIPEJICTABIEHUE O MHOTOOOPAa3UU OPTaHUIECKUX
COEAUHEHHUH. YU. MOYJIb «XHUMHUS U ITOBCETHEBHAS )KU3HBY»

DNEeKTPOHHOE CTPOEHUE aTOMa yriiepoia (OCHOBHOE U BO3OYX)AEHHOE COCTOSIHUS). BaneHTHBIC

2 BO3MO>XHOCTH aToMa yrjiepoja 1

3 XuMHU4YecKas CBsI3b B OPraHUYECKUX COCTUHEHUAX. MeXxaHn3Mbl 00pa30BaHMs KOBaJCHTHON 1
CBSI3M, CIIOCOOBI pa3pbIBa CBsI3el

4 Teopus cTtpoenust opranndeckux coequnenuii A. M. bytneposa 1

5 Bunbl n3omepun: CTpyKTypHasi, IpOCTPAaHCTBEHHAs. DJIEKTPOHHBIE 3D (PEKTH B MOJIEKYIax 1
OpraHNUYeCKUX COCTUHEHUN

6 [Ipencrasnenue o knaccudukanuu u cucremarnueckas Homenkiarypa (IUPAC) oprannueckux 1
BELIECTB

7 Knaccudukanms peakiuii B oprannyeckoit xumuu. KontponasHas padora Nel "Bxomnoii |
KOHTpOJIb"

8 CucreMmaruzanys 1 0000IeHNE 3HAHUN 110 TEME 1

9 AJKaHBI: TOMOJIOTHYECKHH psizt, 001mas popmyia, HOMEHKIATypa U H30MEPHsl, IEKTPOHHOE U |
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII

10 Puznyeckue 1 XUMHYECKUE CBOMCTBA AIKaHOB 1

1 Haxoxnenue ankanoB B nnpupoe. CrocoObl NOTy4YeHUs U IPUMEHEHHE aIKaHOB. Y4. MOJyJb |
«XuUMUs U TOBCETHEBHAS JKU3HbBY»

12 [uknoankansl: o0mas Gopmyiia, HOMEHKIIATypa U U30MepHUsi, 0COOCHHOCTH CTPOCHUS U 1
XMUMHUYECKHX CBOMCTB, CIOCOOBI MOTyYSHHSI U IPUMEHEHNE

13 Pemenue pacu€THBIX 33724 Ha ONpEIeSICHUE MOJICKYIISIPHON (DOPMYJIIBI OPraHMIECKOTO BEIIECTBA 1




110 MaCCOBBIM A0JIAIM aTOMOB 3JICMCHTOB, BXOOAIIIHUX B €TI0 COCTAaB. CI/ICTeMaTI/ISaHI/IH nu
000011IeHNE 3HAHUH I10 TEME

AJIKEHBI: TOMOJIOTUYECKHH psizt, 001mas popmyIia, HOMEHKIATypa, IEKTPOHHOE U

14 MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI. CTPYKTYpHas U LUC-TPAHC-U30MEPHSI AIIKEHOB 1
15 du3nyecKre U XMMHUYECKre CBOMCTBa akeHoB. [IpaBuio MapkoBHUKOBa 1
16 CriocoObI MOTy4YeHHS U IPUMEHEHUE AJIKCHOB. Y. MOJIYJIb « XMMHUS ¥ IOBCEAHEBHASI JKU3HBY 1
17 [Tpaktrueckas padota Ne 1 mo teme "IloydeHue 3TriIeHa U U3y4YeHHE €ro CBONCTB" 1
18 Pemenue pacu€THbIX 3a71a4 Ha ONpeIeIeHnEe MOJIEKYIISIpHOU (hOPMYJIBI OPraHMUECKOTo BEIIeCTBA 1
19 AnKaaueHsl: CONpsiKEHHbBIE, U30JUPOBAHHBIE, KyMyJIUpOBaHHbIe. OCOOEHHOCTH ANEKTPOHHOTO 1
CTPOCHHUS
20 XHUMUYECKUE CBOMCTBA CONPSKEHHBIX JTUECHOB 1
21 CriocoOblI 1oryueHus 1 NPUMEHEHHE alIKaJUeHOB. Y4. MOJYJIb « XMMHS U TIOBCEIHEBHAS JKU3HDY 1
” AJIKUHBI: TOMOJIOTHYECKHUH psif, o01as popMyiia, HOMEHKIIATypa, 3JIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY, (pU3MUecKre CBONCTBA
23 XUMHYECKUE CBOMCTBA AJIKWHOB 1
24 KavecTBeHHBIE peakliiy HA TPOMHYIO CBS3b 1
25 CriocoObI MOTy4eHUS U IPUMEHEHHUE AIKHHOB. Y. MOYJIb « XUMHSI U TIOBCETHEBHAS KU3Hb) 1
26 Pemenue 3agad: pacu€rsl 0 ypaBHEHUIO XUMHUYECKON PEaKIUU 1
27 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe 1
73 ApEeHBI: TOMOJIOTHYECKUH psifl, 001Iasi popMyia, HOMEHKIATypa. DIEKTPOHHOE U |
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT O€H30JI1a U TOIYyO0JIa, X (PU3MYecKHue CBOMCTBA
29 XHWMHMYECKUE CBOMCTBA aPEHOB: PEAKLIUN 3aAMEILICHUS 1
30 XUMHUYECKHE CBOMCTBA aPEHOB: PEAKIIUU MPUCOCINHEHUS, OKICIEHUE TOMOJIOTOB OeH301a 1
31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA 1
32 Pemenne pacu€THBIX 33724 Ha OINIPEICTICHUE MOJICKYISIPHON (DOPMYJIBI OPraHUIECKOTO BEIIECTBA 1
33 CriocoObl TTOTyYeHUsT ¥ TPUMEHEHUE apEHOB. YU. MOJIYJIb « XUMHS M TIOBCETHEBHAS YKU3HbBY 1




34

I'eneTnyeckas cBsI3b MCXKAY pa3JIMYHbIMU KJIaCCaMU YIJICBOAOPOJI0B

1
35 Pacuérel mo ypaBHeHUSIM XUMHUYECKHX peaknuid. CuctemaTu3anus 1 0000IIeHne 3HaHUH 110 TeMe 1
36 [Tpuponnstii ra3. [lonytHsle HeTAHBIE Ta3bl. Y4. MOIYJIb « XMMHS U TIOBCEIHEBHAS JKU3HDBY 1
37 KaMeHHbI# yromib U mpoyKTHI €ro NepepadoTKU. Y4. MOLyNIb « XUMUS U IOBCEAHEBHAS )KU3HB)» 1
13 Hedts 1 cioco6w1 €€ mepepadoTku. [IpuMeHeHne npoayKToB rnepepadboTku HepTH. Y. MOAYJITb 1
«XUMUs U TOBCETHEBHASI )KU3Hb»
39 I'eneTndeckas CBA3b MEXKIy pa3IMYHBIMU KJIACCaMU yIII€BOAOPOI0B 1
40 ["anoreHonpou3BOaHEIE YTIEBOIOPOIOB: JIEKTPOHHOE CTPOCHUE; PEAKIIUU 3aMEILICHHS TaJlOreHa 1
41 JlelicTBue mienoyueil Ha TaJIOreHIPOU3BOAHBIE. B3auMoIeliCTBUE TUTaIOT€HAIIKAHOB C MarHUEM U 1
LIUHKOM
42 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 pa3aeny "YriaeBoaopoas"” 1
43 KonTpomnbnas padora Ne2 mo Teme "YrieBomopoast"” 1
44 [IpenenpHBIC OTHOATOMHBIC CITUPTHI: TOMOJIOTUYECKUH psll, 001Ias Gopmyina, CTpOSHUE MOJIEKYI, |
M30MepHsl, HOMEHKIIATYpa, KiIaccupuKanus, Gu3ndecKue cBONCTBa
45 XHUMUYECKUE CBOMCTBA MPEAEITBHBIX OJTHOATOMHBIX CIIUPTOB 1
46 CriocoObI MOTy4YeHHS ¥ IPUMEHEHNE OJTHOATOMHBIX CITUPTOB. Y4. MOAYIbh « XUMUS U 1
MMOBCETHEBHAS )KU3HbY»
47 [TpocTteie ahuphl: HOMEHKIATYpa U U30MEPHsI, 0COOCHHOCTH (PU3HUECKUX U XUMHUYECKUX CBONCTB 1
48 MHOroaToMHBIE COIUPTHI: ATUIICHTINKOJb U TIUIEPUH, NX (PU3MUECKUE U XUMUYECKUE CBOKWCTBA 1
49 CriocoObl MosTy4eHHs U IPUMEHEHHNE MHOTOATOMHBIX CITIUPTOB. Y4. MOAYIb « XUMUS U |
MOBCETHEBHAs *KU3Hb» KoHTponbHas padora Ne3 "[IpomexyTOUHBINH KOHTPOJIb 3HAHUNA"
50 ®deHo: cTpoeHHEe MOJIEKYIIbl, pu3ndeckue cBoricTBa. TokcnuyHOCTh (heHoa 1
51 XumMuueckue cBoiicTBa (heHoa 1
52 CriocoObI TToNTydeHust U puMeHeHue (heHona. Yu. Moysib « XUMHS ¥ TIOBCETHEBHAS YKU3HbB) 1
53 [TpakTuyeckas padora Ne 2. PemeHne skcrepuMeHTaIbHbBIX 3a1a4 1o TeMe "Crnupthl 1 heHomb!" 1
54 CucreMaruzanys 1 0000IeHNE 3HAHUN 110 TEME 1




AJBIErubl ¥ KETOHBL: SJIEKTPOHHOE CTPOSHHE KapOOHUIILHOM IPYIIIBl; TOMOJIOTUYECKHE PSIJIBI,

> obmas popmyia, U30MepHUs U HOMEHKIIATypa 1

56 AJberuasl ¥ KeTOHBI: (PU3NUECKHE CBOMCTBA; PEaKIIMK IPUCOCTUHEHUS 1

57 Peakiinu OKHUCIIEHUS M KQUECTBEHHBIE PEAKIIUM AJIbJICTHIOB U KETOHOB 1

58 CriocoObI MOTy4eHUS albICTHI0B U KETOHOB 1

59 OnHOOCHOBHBIE TIPeIeTbHBIE KapOOHOBBIE KUCIOThI, 0OCOOEHHOCTH CTPOSHUS UX MOJICKYJI 1

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (PU3HUECKUE CBOICTBA 1

61 XUMHYECKHE CBOMCTBA MPEACITbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT 1

6 OcobeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. MHOT00Opa3ue KapOOHOBBIX KUCIOT. Y. MOIYJb |
«XUMHSI ¥ TIOBCETHEBHAS KU3Hb)»

63 Oco0eHHOCTH CBOMCTB: HETIPEAETbHBIX U APOMATUYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, 1
THIPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBuTeny BRICIINX KapOOHOBBIX KUCIOT

64 [TonsiTHE O MPOM3BOAHBIX KAPOOHOBBIX KUCIIOT 1

65 CriocoObI MOTy4eHHS U IPUMEHEHHE KapOOHOBBIX KUCIIOT. Y4. MOAYJh « XUMHUS U TIOBCETHEBHAS 1
KHU3HB

66 CnoxxHbIe 3(DUPBI: TOMOJIOTHYECKUH psif, 001Iast popMyIia, N30MepUsi © HOMEHKJIaTypa 1

67 dusnuecKkue U XMMUYECKHUE CBOMCTBA 3(UPOB 1

68 Pemenne pacuéTHbIX 3a7a4: M0 YpaBHEHHIO XUMUYECKOM peakiuu, Ha ONpeesieHne 1
MOJIEKYJISIPHOM (pOpMYJIbI OPraHUYECKOrO BELIECTBA

69 [TpakTrueckas padota Ne 3. PereHue sxcriepuMeHTaIbHbIX 3a/1a4 1o Teme "KapOoHoBbIe |
KUCTOThI. CloxHbIE F3PUpHI"

70 Kupsr: crpoenue, puznveckue 1 XUMHUECKUE CBOMCTBA (THAPOIIHN3) 1

71 Oco0eHHOCTH CBOMCTB KUPOB, COJIEPKAIINX OCTATKH HEMPeeIbHbIX JKUPHBIX KUCIOT. JKuphl B 1
npupoae. Yd. Moayinb « XUMUS U IOBCEAHEBHAS JKU3HD)

7 MBpiia Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MoroIee aeiicTBue. [IoHATHE O CHHTETUYECKUX |
Mmoromux cpenctax (CMC). Yu. monynb «XuUMUS U TIOBCEIHEBHAS KU3HBY

73 ['enernueckas cBs3b yIJIEBOJAOPOAOB U KHUCIOPOACOAECPKALINX OPTAHUYECKUX BELIECTB 1




74

Pacuétel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN

1

75 CucreMaruzanys 1 0000IeHNE 3HAHUN 110 TEME 1

76 OO01mas xapakTeprCcTHKa YTIIEBOJAOB U KIacCH(PUKAIUS YTIIeBOJOB (MOHO-, IU- U TTOJTHCAXAPUIBI) 1

77 MoHocaxapuabl: pU3HUECKUE CBOMCTBA U HAXOXKICHUE B IIPUPOJIE 1

73 [IpumeHeHue rIoK03bl, €€ 3HaU€HUE B )KU3HEACSITEIbHOCTH OpraHu3Ma. Y4. MOAYJIb « XUMHUS U 1
MOBCETHEBHAS KU3Hb»

79 Jlucaxapuipl: caxapo3a, MaJIbT03a U JlakTo3a. HaxoxxieHue B npupojie 1 IpuMEHEHHE 1
JMCAXapUI0B. YU. MOAYJIb « XUMHUS U IOBCEAHEBHAS KU3HbB)

80 [Tonucaxapuasl: CTpoeHUE MAKPOMOJIEKYJ, (U3UYECKUE M XUMHUYECKUE CBOMCTBA, IPUMEHEHUE. 1

81 [TonsaTHe 06 NCKYCCTBEHHBIX BOJIOKHAX 1

2 Pemenne pacueTHbIX 3a71a4 Ha OIpe/IeTICHUE IO BbIX0/1a MPOAYKTa pEeakliy OT TEOPETUUECKH 1
BO3MOXKHOI'O

83 Cucremaruzanusi 1 0000IIEHUE 3HAHHM 110 pa3/Ieny 1

84 KonTponbnas padota Ne4 mo Teme "Kucnopoconepskaiiie opraHu4eckie coeTuHeHus" 1

25 AMUHBIL: KiaccuuKalys, CTpoeHUE MOJIEeKYJ, 001mas hopmyia, H30Mepusi, HOMEHKIATypa U 1
(bu3MvecKue CBOMCTBA

86 XUMHUYECKHE CBOMCTBA aTu(PaTHIECKUX aMUHOB 1

87 AHWIIMH: CTPOCHHE aHWJIMHA, OCOOCHHOCTH XMMHYECKUX CBOMCTB aHMJIMHA 1

28 CriocoObI MONTy4eHUs U IPUMEHEHNE an()aTHIeCKUX aMUHOB. YU. MOIYJb « XUMUS U 1
MOBCETHEBHAS KU3Hb»

29 AMUHOKHCTIOTHI: HOMEHKJIATypa U u3oMepusi, pusrdeckue cBoiicTBa. OTAENbHbIE PEACTABUTEIN |
0-aMHUHOKHUCJIOT

90 XUMUYEeCKHE CBOMCTBA aMUHOKHCIIOT, UX OMOJIOTHYEeCKOe 3HaUeHuEe aMMHOKHUCIOT. CHHTE3 U 1
TUIPOJIU3 MENTHI0B

91 benku kak mpupoHBIC TOTUMEPBI; CTPYKTYPhI OEIKOB. Y4. MOAYJIh « XUMUS U TIOBCETHEBHAS |

KU3HbB»

92

XUMHUECKHUE CBOMCTBA OEIKOB




A3OTCOH€p)KaH_II/I€ reTCPOUUKIINICCKHUEC COCAUHCHUA. HyK.Hel/IHOBHe KHCJIOTBI: COCTaB, CTPOCHUC

93 1
1 OmoJiornyeckasi pojb

94 [TpakTuyeckas padora Ne 4. Pemenue skcriepuMeHTaIbHBIX 33/1a4 0 TeMe " A30TcoaeprKalime |
OpraHu4ecKkue coeuHeHus"

95 [TpakTrueckas padota Ne 5. PermeHue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe "Pacro3HaBanue |
OpraHN4YeCKUX COCTUHEHUN"

96 KonrponsHas padora Ne5 o teme "A3oTconepkaiiue opraHnueckue coenuHerus’ Mrorosas |
KOHTpOJIbHAs paboTa.

97 OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH U METO/BI UX CUHTE3a — |
MIOJINMEPU3ALUs U MOJIUKOHIEH AU

08 [Tnactmaccel. YTunuzamus u nepepadoTKa IIacTuKa. Yd. MOIYJIb « XUMHUS U TIOBCETHEBHAS |
KHU3HDBY

99 DnacToMepbl: HaTypallbHbIM CUHTETHYECKHE KayuykH. Pesuna. Yu. Moaynb «Xumus u 1
MIOBCEIHEBHAS KU3Hb»

100 Bosokna: HaTypanbHbl€, HICKYCCTBEHHBIE, CUHTETHUECKHE. [lommmeps! cienuanbHoro 1
Ha3HAuYeHUs. YU. MOAYJb «XUMUS U IOBCETHEBHAS KU3HbY

101 [TpakTrueckas padota Ne 6. Perenue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMme "Pacro3HaBanue |
IIJJACTMACC ¥ BOJIOKOH"

102 O06o0mieHne 1 cucTeMaTu3alus U3y4eHHOro MaTepuaa 1o TeMe "BrIcokoMoseKysipHbIe 1

coenuaeHud"

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




11 KJIACC

Ne Koau4vecTBo 4acoB
Tema ypoka
n/n Bceero

1 Atom. CocTaB aTOMHBIX /1€p. XUMUYECKUH JIEMEHT. 1
H3zoTtomsr

) CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE 1
qyclia

3 Krnaccudukanus XuMHYeCKHX 3JIEMEHTOB (s-, p-, d-, f- |
3JIEMEHTHI )

4 Pacnipenenenue 351eKTpOHOB 1O ATOMHBIM OpOUTAIISIM 1

5 DNeKTpOHHBIE KOH(UTYpAITUN AaTOMOB JIEMEHTOB B 1
OCHOBHOM U BO30YKJIEHHOM COCTOSTHUU

6 DneKTpoHHbIE KOH(PUTYpAITUA HOHOB. 1
DNEeKTPOOTPULIATETbHOCTh
[Tepuonnueckuii 3akoH u [leproanueckas cucrema

7 xuMudeckux aiemenToB . . MenaeneeBa, CBs3b C 1
COBPEMEHHOU TEOpHUEN CTPOCHUSI aTOMOB
3aKOHOMEPHOCTU W3MEHEHUSI CBOMCTB XUMUUYECKHUX

8 3JIEMEHTOB M 00pa3yeMbIX UMH MIPOCTHIX U CIOKHBIX 1
BEIIIECTB I10 TPyIIaM U Iepruoaam

9 CucreMaru3anus 1 0000IIeHHE 3HAHUH 110 TEME 1
Buapl xumudeckoit cBsa3u. MexaHu3Mbl 00pa3oBaHUs

10 KOBAJIEHTHOM CBSI3U. BoopoiHast CBA3b. 1
MexMOJIeKyJISIpHbIE B3AaMMOEHCTBUS
BaneHTHOCTE U BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBS3b

11 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM 1
CTPOCHUEM

12 [IpeacraBneHunss 0 KOMIUIEKCHBIX COEIMHEHUSX: COCTaB U |
HOMEHKJIaTypa

13 BeniecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 1
Tunbl KPUCTATUIMYECKUX PENIETOK U CBOMCTBA BEIIECTB

14 [TonsTue o nucnepcHbix cucreMax. [Ipencrasnenue o 1
KOJUJTOUJHBIX pacTBOpax

15 WctuHHbBIE pacTBOPHI: HACBIILIEHHBIE M HEHACHILLIEHHBIE, |
pactBopuMoOCTh. KpucTamoruaparsl

16 CriocoObI BRIpOKECHHS KOHIIEHTPAIIMH PACTBOPOB 1
Pemenue 3aga4 ¢ Hcnonp30BaHUEM IOHATHH "'MaccoBast

17 7107151 paCTBOPEHHOTO BellecTsa", "MosipHas 1

KOHIIEHTpauus"




Knaccu¢ukanus 1 HOMEHKIATypa HEOPraHMUECKUX

18 1
BELIECTB

19 CucreMaruzanys 1 0000IeHNE 3HAHUN 110 TEME 1
Konrponsnas padora o remam "CtpoeHue aToma.

20 Ilepnonnueckuit 3akoH u Ilepuoanueckas cucrema 1
xumuueckux sieMeHnToB Jl. . Menpaeneesa", "Crpoenne
BemecTBa. MHOroo6pasue BemniecTs"
Knaccuukanus XuMHU4ecKuX peakiuii B HeOpraHu4eckon

)1 1 OPraHUYECKON XUMHUU. 3aKOH COXPaHEHUsI MacChl |
BELIECTB; 3aKOH COXPAaHEHUs U MPEBPAIIECHUs SHEPTUU IPU
XUMHUYECKHUX PEAKIUAX

” TennoBble 3()(HeKThl XUMUYECKUX PEaKLUH. 1
TepmoxuMuueckue ypaBHEHH

” Brruucnenus no ypaBHEHHUSIM XUMHYECKUX PEAKINI U 1
TEPMOXUMHYECKUM YPABHEHUSAM

4 CKOpOoCTh XMMHUYECKOHN peaKIMH, €€ 3aBUCUMOCTb OT 1
pasnuuHbIX (hakTopoB. Katanus u kaTanuzaropbl

25 I'oMOreHHbIE U reTEepOreHHbIE PeaKuU 1

%6 [Tpaktrueckas padota Ne 1 mo Teme "BnusHue pa3nuyHbIX 1
(hakTOpOB HA CKOPOCTh XUMHUYECKOHN peakiuu"

7 OO6paruMble U HEOOpaTUMBbIE PeaKIUUA. XUMUYECKOE |
paBHOBECHE

73 [TpakTrueckas padota Ne 2 o Teme "BiusHre pa3nnyHbIX |
($haKkTOpOB Ha MOJOKEHUE XUMUIECKOTO PaBHOBECHS"

29 DnexTpoauTuyeckas aucconuanus. CuibHbIe U cialble 1
31eKTpoauThl. CTENEHb qUCCOLMAIINN

30 HNonnoe npoussenenue Bojpl. Cpeaa BOAHBIX paCTBOPOB. |
Bonoponusriii mokaszarens (pH) pactBopa

31 I'maponus coneil. Peakuuu, npoTekaromuye B pacTBOpax |
3JIEKTPOJIUTOB

1 [IpakTuueckas pabora Ne 3 o Teme "Xumuueckue 1
peaKkuuu B pacTBOpax 3JIEKTPOJIUTOB"

3 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuu. BaxkHelue 1
OKHCJIUTEN U BOCCTAHOBUTENHU

34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OanaHca 1

35 DNEeKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB 1

36 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1

18 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe 1

"Xumuueckue peakuun"




39 KonTpomnbHas pabota o Teme "Xumudeckue peakuun'
[Tonoxxenue nemetamioB B [lepuoanueckoit cucreme

40 xuMudeckux daeMeHToB JI. V1. MenaeneeBa u 0COOCHHOCTH
CTpOeHHUs uX aToMoB. DuU3nyeckre CBONCTBA HEMETAIIIIOB

A1 AmnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOPOIa, CePHI,
dbocdopa u yriepoaa)

4 Bonopon: monmyuenue, puandeckue 1 XUMHUIECKHE
cBoncTBa. [ mapuael

13 ["anorensl: HaxXOXAEHHUE B IPUPOJE, CIOCOOBI OTYUYEHHUS,
¢dbu3nyeckre U XMMHUYECKHE CBONCTBA

44 lNanorenoBonopoasl. BaxxHenre Kucaopoacoaepxxame
COEIMHEHUS TaJIOTEHOB

45 JlaGopaTopHble U IPOMBIIIJICHHbIE CLIOCOOBI TOTYYSHHS
rajgoreHoB. [[pyuMeHeHne raJloreHoB U UX COCIMHEHUN

46 [TpakTrueckas padota Ne 4. PerneHue 3KcriepuMeHTaIbHbIX
3aga4 mo reMme "I"anorednr"”
Kucnopoa: nabopaTopHble U MPOMBIIIIEHHBIE CIIOCOOBI

47 nory4yeHus1, GU3NIeCKrue U XUMUIECKHe cBOMCTBa. O30H.
[IpumeHeHne KUCIO0poIa U 030HA

48 Oxcuapl U NEPOKCUIBI

49 Pemenue 3aga4 pa3nuyHbIX TUIIOB

50 Cepa: HaXOXJEHUE B PUPOJIE, CIIOCOOBI OTyUCHUS,
(du3nUecKre U XUMUYECKUE CBOKCTBA

51 CepoBoaopo, CyIb(puapl

57 Kucnopoaconepxkamue coeaunenus cepbl. OcoOeHHOCTH
CBOMCTB CEPHOM KHCIIOTHI

53 [TpakTuueckas padora Ne 5. Pemienue skcnepuMeHTaIbHBIX
3anau o teme "Cepa u e€ coenuHeHus"

54 A3OT: HaX0XJIeHHE B TIPUPO/IE, CTIOCOOBI MOITYYECHHUS,
¢bu3znyecKkre U XUMHUYECKHE CBOMCTBA. AMMUAK, HUTPUIbI

55 Kucnopoaconepxamue coeauneHus azora. OCOOEHHOCTH
CBOMCTB a30THOM KHUCIIOTBI

56 IIpumeHeHne a30Ta U €ro COeIMHEHU. A30THBIE
yA0OpeHus

57 docdop: HaxOXKIEHNUE B IPUPOJIC, CITOCOOBI MTOTyUCHUS,
¢busnueckue U xumuyeckue cporicta. Gochuas u hochun

58 Oxcunbl pocdopa, pochopconepxkammue kucaorsl. Conu
bocpopHOIi KHUCTOTHI

59 [Tpumenenue pochopa u ero coeaunenuii. PochopHsie

yA0OpeHus




[TpakTuueckas padora Ne 6. Pemenue sxkcnepuMeHTaIbHBIX

60 3aga4 1o Teme "A30T u pocdop u ux coeauHeHus"
VYraepon: HaXOXJI€HUE B IPUPOAE, AIIOTPOITHBIE

61 MoauduKauu; GU3NIECKNe U XUMHUYECKHUE CBONCTBA,
MIPUMEHEHHE

2 Oxkcun yrinepona(Il), oxcun yraepona(IV), yronasHas
KHCJIOTa U €€ COJIn

63 Pemenue 3anay pa3nu4HbIX TUIIOB

64 Kpemuwnii: HaxoxaeHUE B IPUPOJIE, CIIOCOOBI TTOTyUCHUS,
(bu3MYecKre 1 XUMUYECKHIE CBOMCTBA

65 Oxcun kpemuausi(1V), kpeMHUEBast KUCTIOTA, CHIIUKATHI

66 [Ipumenenne kpeMHUs U ero coenuHeHnii. CTeKIo, ero
MOJTyYeHUe, BUJbI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB

68 CucreMaru3anus 1 0000IIeHHE 3HAHUH 110 TEME
"HemeTtannsr"

69 Kontponbnas padota o teme "Hemeramibr"

70 AHanu3 pe3yabTaTOB KOHTPOIBHON PaOOTHI, KOPPEKITHUS
OIIMOOK
[Tonoxxenue meraiuios B Ilepuoaunyeckoii cucreme

71 XUMHYECKHX 3JIeMeHTOB. OCOOCHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UEK AaTOMOB METAIIJIOB

7 OO6mwme puznueckue cBocTBa MeTauIoB. [Ipumenenne
METaJIOB B OBITY M TEXHUKE

73 CmiaBsl MetauioB. Koppo3ust Metanion

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB

75 DNEeKTPOXUMHUYECKUH P HAMpsDKeHW MeTaiioB. O0mue
CIOCOOBI MOTYYCHHS] METAIIJIOB
OO0mas xapakTepucTuKa MeTauioB [A-rpynmsr
[Teproanueckoi CUCTEMBI XUMHYECKHUX 3JIEMEHTOB.

76 Hatpwii 1 xanuii: monydyenue, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COCTUHEHUN
OOm1as xapakTepucTrka MetayioB [IA-rpymnmsl
[Teproanueckoi CUCTEMBI XUMHYECKHUX 3JIEMEHTOB.

77 Marnuii 1 KanbIuii: moiaydeHue, Gu3ndeckue u
XUMHYECKHUE CBOMCTBA, MPUMEHEHHUE TPOCTHIX BEIIECTB U
UX COEOUHEHNN

78 JKécTtkocTh BOJBI M CITOCOOBI €€ YCTpaHEHHS

79 ATIOMUHUI: TIONTy4YeHHE, PU3NIECKUE B XUMUUECKHIE




CBOMCTBA, IPUMEHEHUE

AMdoTepHbIe CBOMCTBA OKCHIA U THAPOKCHIA AITFOMUHUS,

80 TUIPOKCOKOMITJIEKCHI aTIOMUHUS, X TPUMEHEHUE

81 Pemenue 3anay pa3nu4HbIX TUIIOB

%) [TpakTrueckas padota Ne 7. PereHue 3xcriepuMeHTaIbHbIX
3aj1a4 1o TeMe "Mertasuibl riIaBHbIX NoArpymmn”
OO6mr1ast XxapaKTepUCTHKA METAIIJIOB TTOOOYHBIX TIOATPYIIIT

83 (b-rpynm) Ilepuoandeckoit CHCTEMBI XUMUUYECKHUX
AJIEMEHTOB

24 Pu3nyYeCcKre 1 XMMUYECKHE CBOMCTBA XpOMa U €ro
COCIMHEHUH, UX TPUMEHEHUE

25 Baxwuelimme coennHenusa Maprasia. [lepmanranar kanus,
€ro OKHUCIUTEIbHBIE CBOMCTBA

26 PusnyuecKne 1 XUMHYECKUE CBOMCTBA Kele3a U €ro
coeauHenuil. [TonyueHre u mpuMEHEHHUE CIIJIABOB JKeJie3a

27 ®u3nYeCcKre U XUMHUYECKUE CBOMCTBA MEJIU U €€
COCIMHEHUH, UX TPUMEHEHUE

28 PusnyuecKue U XMMHYECKUE CBOMCTBA IMHKA U €T0
COEAMHEHH M, UX IPUMEHEHHUE. [ NIPOKCOKOMIITIEKCHI IMHKA

29 [TpakTrueckas padota Ne 8. PereHue 3xcriepuMeHTaIbHbIX
3a1a4 o Teme "MeTauibl TOOOYHBIX TOATPyM"

90 Pemenue 3an1ay pa3nu4HbIX TUIIOB

o1 O06001eHre 1 cucTeMaTr3aIs U3y4eHHOTO MaTepralia 1mo
teme "Metamibr"

92 KonrponsHas pabora no reme "Mertasmibr"

93 AHanmu3 pe3yJbTaTOB KOHTPOJIBHON PabOThI, KOPPEKIIUS
omuO0oK
Ponps xumun B obecrieueHnr yCTOWYHMBOTO PA3BUTHS

94 yenoBeyecTBa. [[oHsATHE 0 HAyYHBIX METOAAX
UCCIIETOBaHMS BEILIECTB
Hayunbie npuHIHUITBI OpraHU3aLUH XUMUYECKOTO

95 npon3BojicTBa. [IpoMbITIIIEHHBIE CITOCOOBI TIOTYYCHHS
Ba)KHEHIIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl U €To
MOCJIE/ICTBUS

97 XuMud 1 370pOBbE YesloBeKa. JIekapcTBEeHHbIE CpEICTBA

08 Xumust mumy. Poiis xumun B 00€eCIIeYeHHH TUILEBOI
0€30MacHOCTH

99 Kocmernueckue n napdromepHsie cpeacTa. berroBast

XUMMU




100 XuMHS B CTPOUTEINLCTBE. BakHEUIIME CTPOUTENBHBIE U 1
KOHCTPYKLUHMOHHBIE MaTepHUaIIbI
101 XuUMUA B CENBCKOM X035iicTBE. OpraHnvecKkue u |
MUHEpaJIbHbIC YI00peHUs
102 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus 10 knace yrinyO0nénnsiid yposesns, B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun Mockaa: "IIpocsemenne", 2023r. .

JononHuTeNnbHAs TUTEpATypa

AszumoB A. Kpartkas uctopust xumuu. OT Marud4ecKoro Kpucrasiia 10
aTomHoro sjpa. — M.: Llentpno-nurpad, 2015.

Anux6epora JI. 0., Pykk H. C. Ilone3nas xumMusi: 3aj1auu 1 UCTOpUU. — M.:
Hpoda, 2008.

Bonbdcon C. A. Ot konOsI 10 peaktopa. — M.: Xumus, 1982. (Cepus
«HayuHo-nionyisipHast IuTepary-pay).

Boponkos M. I'., PyneB A. FO. O xumMuu 1 XMMUKax U B IIyTKY, U BCEPHE3. —
M.: Muemo3una, 2011.

Epemun B. B., Ky3pmenko H. E. COoopHuK 3a51a4 1 yripa)XHEHUH IO XUMUU:
HIKOJIBHBIA Kypc. — M.: Ok-3ameH, 2008.

Kysemenko H. E., Epemun B. B., ITonkos B. A. Hauana xumuu. — M.:
JlabopaTopus 3uanwuii, 2016.

Kyxkymxkun 1O. H. Xumus Bokpyr Hac. — M.: Bricmias mikona, 1992.
Jlucunpin A. 3., 3eiidhman A. A. OdueHb HeCTaHIAPTHBIE 3a/1a4U 10 XUMHUH. —
M.: MIOJHMO, 2015.

Crenun b. [I., Anuk6eposa JI. }O. 3anumarenbHble 3a1anus U 3QPeKTHbIE
onbIThI 110 XuMuu. — M.: JIpoda, 2008.

Turosa U. M. BemecTBa n maTepualibl B pyKax Xya0xkHuka. — M.: Mupoc,
1994.

Turtosa 1. M. Xumus u uckycctBo. — M.: Benrtana-I"pad, 2007.
Ounuknoneaus aias gerei. T. 17: Xumus. — M.: Apanra+, 2001, 2007, 2010.

METOINYECKHUE MATEPHUAJIBI J1JId YYUTEJIA

Epemun B. B., Ky3smenko H. E., Jlpo3nos A. A., JIyaun B. B. Xumus.
VYrnyOnenusiit yposenb. 10kinacc. — M.: [IpocBenienue, 2023.
Y4eOHO-MEeTOANUECKUN KOMIUIEKT




1. «IIporpamma kypca xumuu 1151 8-11 kiaccoB 0011e00pa3zoBaTeIbHBIX
yupexaenuin» Epemun B.B., Ky3smenko H.E., Jlynun B.B., [Ipo3nos A.A.,
Tepenun B.W.. — M.: [Ipoda, 2013.

2. Epemun B.B. Xumus. 11 knacc. ba3oBblif ypoBeHb: yuel. aJis
obmeobpasosar. yupexaenuii / B.B. Epemun, A.A. [Ipo3nos, H.E.
Kysbmenko, B.B. JIlynun. — M.: [Ipoda, 2020. — 221 c.

3. Kopomenko A.C., SdmykoBa A.B. Xumus. 10 — 11 knaccel. Tematuueckue
tectoBble 3aganus. — M.: JIpoda, 2011. — 208 c.

4. Xumus. 11 x 1.: KontponbHbie 1 ipoBepodHbIe padboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8/ O. C. N'abpuensn, I1. H. bepeskun, A. A. Yiakosa u
np. — M.: lpoda, 2009r.

5. T'abpuensu O. C., Octpoymos U. I'. M3yuyaem xumuio B 11 K 1.:
Junaktnaeckue matepuansl. — M.: bauk mmoc, 2009r.

6. bouapuukoBa P.A. «Yuumcs pemars 3aauu mo xumuu. 8-11 kmacce.
Bousrorpan, «Yuurensy», 2012.

7. HoBommuckuii .M., Hopommnackas H.C. « Tunsl XuMHu4uecKux 3aaad u
cnocoObl ux pemenusd. [logroroska k EI'D. 8-11 knacce». MockBa, «Pycckoe
clIoBO», 2012

8. B.H.loponbkuH, A.I'.bepexnas, T.B.CaxueBa, B.A.DeBpaneBa «Xumusl.
Coopuuk onmuMnuagHbixX 3aaa4. [IIKoapHBIN 1 MyHULIMTIATBHBIN 3TAIIbD.
PoctoB-Ha-/lony, «Jlernon», 2011

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru/rus/elibrary/

CaliT coaepKUT 2JEKTPOHHbIE yueOHble 1 HUHPOPMALIMOHHbBIE MATEPUAIIbI IS
IIKOJIbHUKOB U yuuTenel. B HeM MOXXHO HailTh y4eOHUKH, MyJIbTH-MEI1a-
MaTepuaibl; 3aJa4l BCTYIUTEIbHBIX 9K3aMEHOB U OJIMMIINA]] C PELICHUSIMH.
http://www.xumuk.ru

CaliT 0 XMMHH: KJIaCCUUECKUE YUEOHUKH, CIPABOYHUKH, SHIUKIIONEINH,
MOMCK OPraHUYECKUX U HEOP-TAHMYECKUX PEaKIIUii, COCTaBJICHUE YPAaBHEHUI
peaKuui.

http://elementy.ru/

HayuHo-nonynsipHbIil IpoeKT «eMeHThl 00JbII0N Haykm». HoBocTu Hayku,
KHHIY, HAYYHO-TIOITYJISIPHBIE CTAThH, JICKUUH, SHIIUKIIONIEINH.
http://potential.org.ru/

Caitt Hay4HO-TIONYJISIpHOTO KypHaa «llotenunam». XKXypnan uzgaercs ¢
2005 r., paznen «Xumus» — ¢ 2011 1.

http://www .hij.ru/

CaiiT HayYHO-TOMYJIIPHOTO XKypHaia « XuMHUA U Ku3Hb». JXKypHan uznaercs ¢
1965 r.

http://orgchemlab.com/

CaiiT, MOCBAILEHHBII MPAKTUYECKON paboTe B 1TaOOPaTOPHH.



http://www.chem.msu.ru/rus/olimp/

NudopmarimonHbsie MaTepuaibl 00 oJuMnuagax: MoCKOBCKON TOPOACKOH,
Bceepoccuiickoi, Menenees-ckou, MeKAyHapoIHOU. [[puBeieHb! 3a0aHus U
peLIeHus.

http://chem.dist.mosolymp.ru/

Cucrema TUCTAaHIIMOHHOTO OOy4YEHMsI, HAMpaBJIEeHHAs HA TTOATOTOBKY K
omumnuagaM. ColepKUT MHOTO 3aJ1ay, CTPYIIIUPOBAHHBIX KakK [0 TEMaM, TaK
Y 10 OJINMITUAJAM.
http://www.nanometer.ru/

[TopTan, mOCBSAIICHHBI HAHOTEXHOJIOTUSAM, COJAECPKUT HHPOpMAIIHIO 00
UHTEPHET-OJIMMITIAA]IC 110 HAHO-TEXHOJIOTUSIM.
https://www .lektorium.tv/

Hekommepuecknii calT OHIaiiH-00pa30BaHusl, COJEPKUT MHOIO HHTEPECHBIX
00pa3oBaTEIbHBIX KYPCOB U BUJICOJIEKIINHI JJIsI IIKOJIbHUKOB, CTY/ICHTOB U
yuuTeneil. ECTh HECKOJIbKO KypCOB MO XUMHH.
http://webelements.com/

Hanexxnas cnpaBouHasi uHPopMaIus 0 XUMUYECKUX PJIEMEHTaX U UX
CBOMCTBAX.
http://periodictable.ru/

PycCKOSI3bIYHBIN CAUT O CBOMCTBAX ITPOCTHIX BELIECTB.



