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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npenacraBieHHbIX B PeaepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpemnoiaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanvy, peaqu3yIOIIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOoJIO)KeHM «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
WN3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX auddepeHnnpoBaHHOTO,
npouabHOrOo OO0y4YeHHs, MpPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiuy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKE IS
IIPOJIOJDKEHUST 00Y4YeHHUsI B OpraHu3aiusax mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBISECTCA OAHOW U3 MPUOPHUTETHBIX TUCIUTIIUH.

B nporpaMmvme mno XumMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
noJpoOHYI0 ~ MHTEpIIPETali0 B  COOTBETCTBUM C  OCHOBOIIOJIATaIOIIUMHU
nosioxeHusMu I'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH, COACPIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJICIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITNN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
NOJIyYEHHE TPEJCTABICHUS O LEJsIX, COAEpXkKaHUM, OOLIel cTpaTeruu
o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIIMXCS CPEICTBAMU IMPEIMETA,
U3y4aeMoro B paMKaX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
olpejesieHUe: MPUHIMUIOB CTPYKTYPUPOBAHUS M IOCIEIOBATEIBLHOCTH
M3y4eHus y4eOHOro MaTrepuaia, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTHK; IMOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTpPOJII M OLEHKM 00Opa3oBaTEeNbHBIX MJOCTH)KCHUNH OOydYalolmuxcs B
pamMKax HWTOTOBOM arrectal B (opMe €IUHOI0 TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma a1t yriayOnE€HHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpeniesieHue U CTPYKTYpUPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSIM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIIYEMOIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHHs Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMUECKYI0 MHTEPIPETAIMIO IIeJIei U 3a/lay U3ydeHus MpeaMera
Ha yrJIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o0O0pa3oBaHUs, COJACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJbTaTOB OCBOCHUSI OCHOBHOM 0Opa3oBaTesbHOM
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIpeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B MPOrpaMMe MO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONIEH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBHM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TMpeaMeToB 0a30Boro u yriayOJaEHHOTO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OO0yUYCHHS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VIIyOJIEHHOTO U3YYEHHUsS HANpaBiI€H Ha pean3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEeHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3yueHHe MpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIECTBEHHO HA  pPACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCS, BRIOPABIINX OMPEaeNEHHBIN TPOdHUIb
oOydYeHHsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atuwm,
B cBete TpeboBannii ®I'OC COO Kk MmIaHHpyEMbIM pE3yiIbTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTEIbHON MPOTrpaMMbl CpeaHero oO0Iero oOpa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXke Ha pelIeHHue 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00O0OIIEHHBIX CHOCOOOB  JIESITENBHOCTH, HWMEIONIUX  MEXAUCIUIIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XuMUs» Ha ypOBHE YIIYyOJEHHOTO M3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HEeOpraHudeckas Xxumusi». [lpu onpeneneHun mMoaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTAaBJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUU, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMmera. JTa cuctema
3HAHUW TIOJTydaeT OMpeAeIEHHOE TEOPETUUYECKOE JOTOJHEHHE, I03BOJISIOINICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
marepuana. Tak, Ha YrIyOJIEHHOM YypOBHE H3YUYEHMsI TpeaMeTa obOecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS OO0BEMa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YTIyOJeHUs
NPEACTABICHUN O CTPOEHHM BELIECTBA, XMMUYECKOW CBA3M U 3aKOHOMEPHOCTSIX
NPOTEKAHUs PEAKLUN, PACCMATPUBAEMBIX C TOUKH 3PEHUSA XUMHUYECKON KMHETUKH
U TepMoauHaMHuKU. M3yueHuwe nepuoamveckoro 3akoHa u Ilepuogmueckoit
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKasl CBS3b
OOBSCHAETCS C TOYKH 3PEHHUS YHEPreTUYeCKUX M3MEHEHUN Tipu €€ o0pa3oBaHUU U
paspylieHnr, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ pEaKkiui  JomodHseTcss  (GOpMHpPOBAHUEM  MPEACTABICHUA 00
AIEKTPOXUMHUYECKHUX MPOIIEccax U JEKTPOJIN3€E PACIZIABOB U pAaCTBOPOB BEILIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHH DPEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUIN ynemnseTcs oco00e BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIni.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJAEpPKAHHE KYpCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQuIs (TJIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHWI) OKa3bIBAIOT BIUSHHE CMEXHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHHUM TpEeaMeTa ISl KJIACCOB XUMHUKO-(DU3UYeCKOTO Mpoduisi O0IbIIoe
3HaueHne OyayT MMETh DJIEMEHTHl y4yeOHOro marepuana mo obmeit xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XMMHHU U B (PU3HKE: aTOMHO-
MOJIEKYJsipHas Teopusi (MOJEKyJspHas Teopusi B (DU3UKE), 3aKOHbI COXpAHEHUSs



MacCbl M DHEPIHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Oouosiornueckoro npodusis OONbIIUN yACHbHBIM Bec OyAeT UMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb 1l OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JHMOUABLI, OCJKH, YIJIEBOJbI, HYKJICHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE W CBOMCTBAaxX INpPEACTaBUTEINEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
0O0IIIeHayYHBIX METOJ/IOB TTO3HAHUS U OIbITa MPAKTHYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMETaMHu, BXOISIIMMH B COCTaB
npeIMeTHbIX obOnacteli «EcTecTBeHHO-HAy4YHBIE TpeaMeThl», «MareMmaTtuka u
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oobpasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYECHHs] TIpeIMeTa Mperoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeACTaBICHUN: O MaTepUATbLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecredeHUuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTUYECKOM, YHEPreTHIECKON M MHINEeBOM 0E30MacHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHNN HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKA, a TaKXKe 3KOJIOTUYECKHU
000CHOBAaHHOTO OTHOLICHHSI K CBOEMY 37I0POBBIO U MPUPOIHON Cpene;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIaAMEHTAITBHBIX
MOHATUM, 3aKOHOB M TEOPHUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA pPAa3HBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKHX 3aKOHOMEPHOCTSX IPOTECKAHUS XHUMHUYECKHUX PEAKLIHM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMaX, 00 00Iux
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJCTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAHU S
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHWMHUYECKUX 3HAHUM ISl OOBSICHEHHS
KIIFOUEBBIX HJIEM M TPOOJEM COBPEMEHHOM XHUMHH, JJISI OOBSICHEHUS U
MPOTHO3UPOBAHUSA SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO PEIICHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMS,
aHaJIW3a U OICHKH C MO3UIINHM YKOJOTrHYSCKOM 0€30IaCHOCTH MOCJIEICTBUH
OBITOBOM W TPOU3BOJCTBEHHOW JEATEHOCTU 4YEJIOBEKa, CBS3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAaHHEM U  TepepadOTKOM
BCIILICCTB;

yrayoOJieHHue  TpeACTaBIEHMM O  HAy4YHBIX  METOJax  IMO3HaHWUS,
HEOOXOAUMBIX JUISl TMPUOOPETEHUS YMEHHUM OpHEHTUPOBATHCA B MHUpPE
BEIIECTB M OOBSICHEHUS XUMHYECKUX SBJIEHHH, HMMEIOINIUX MECTO B
MIPUPOJIE, B MPAKTUYECKOMN JIESITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B miane peanuzanuu TEpBOOYEPEIHBIX BOCHUTATENIBHBIX W Pa3BUBAIOIINX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpeHEro OO0IIero oO0pa3oBaHUS MPU U3YHYECHUH
npeamera  «XuUMHs» Ha  yriyOJ€HHOM  ypOBHE OCOOYIO  aKTyaJlbHOCTh
nproOpeTaroT TaKUe LEIH U 33J1a4H, KaK:

BOCIIUTaHUE YOEKAEHHOCTH B IO3HABAEMOCTH SIBIICHUW TPUPOIBI,
yBaXEHUS K TIpolleccy TBOpYEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlUM K OOYYCHHIO M II03HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIFO ¥ CaMOBOCIHMTAHHIO  Ha  OCHOBE  YCBOGHHUSA
00IIeYeIOBEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIILHBIX UHTEPECOB, MHTEIIEKTYAIBHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KakK
YCIIOBHIO YCIICIITHOW TTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBbIO H TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHUpOBaHNME YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOIOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPHOOPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIHbHOCTH.

OO6uiee yncno 4yacoB, MPEAYCMOTPEHHBIX JJI U3YUYEHHUS] XUMUU Ha YTIyOJICHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kimacce —
102 yaca (3 yaca B Hezeno), B 11 kiacce — 102 yvaca (3 yaca B Helleto).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COEAUHEHUM.

DNEeKTpPOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHMSI. BaJleHTHbIE BO3MOKHOCTM aToMa YIJIepoJa. XMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumpl THOpUAU3ALMM aTOMHBIX oOpOuTane
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
akuenTopHslil). TUMNBl MepeKpbIBaHUA ATOMHBIX OpOUTaNei, G- U T-CBA3M.
OnunapHas, 1BoWHAasE U TpoiHasi cBa3b. CrocoObI pa3pbiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHnyeckux coeauHeHuii A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJIEKYJl. 3HAUEHHE TEOPUU CTPOCHHUS
OpraHMYecKuX coeAuHEHUN. MoneKynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetrHas. M3omepus. Buuabl wH30Mepuu: CTpyKTypHas, NPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YPDEKTH B MOJIEKYIaX OpPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIHI
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccHU(pUKAUU OpraHUYecKUX BemecTB. [loHaTne o
dynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psigpl. CuctemaTudeckas
HOMeHKJatypa opranundeckux coeauHeHuid (IUPAC) u TpuBHabHBIE Ha3BaHUA
OTJI€JIbHBIX MPEICTABUTEICH.

OcobeHHocTy U KiIaccuUKauUs OpraHUYecKuX peakiuid. OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX [PEBPALLCHUI:
O3HAKOMJICHME ¢ oOpa3laMHd OpraHWYECKHX BEIIECTB W MaTepualaMyd Ha HX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(maBnenue, OOYINIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psiji ankaHoOB, 001mas popmMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOUTase yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBa
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, IIUKIIU3AIUM, TUPOIU3a, KpeKuHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajblX (I[MKIOMpPONaH, IUKIOOyTaH) U
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTEeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, 0o01Ias ¢hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYHI  allkeHOB, Sp*-
rudpuan3anus aTOMHBIX OpOuTaneil yriepona, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCILCHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpu3aluu U okucieHus. [IpaBmwio MapKoBHUKOBA.
KauecTBeHHbIe peakiyu Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS W MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONPSDKEHHBIX  JTUCHOB, 1,2- u 1,4-npucoenunenue. Ilonmumepuzanusa
conpspKEHHBIX JueHOB. CrTOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonorudyeckuit psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepuUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB, Sp-
ruOpuau3anus aTOMHBIX opOuTanel yriepoaa. PuU3NyecKue CBOMCTBA AJTKUHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaKIUMU  NPUCOCAWHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNU, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOIydeHHUS
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoJopoAbl (apeHbl). ['oMonOruyeckuii psii apeHoB,
obmrast hopMmyrna, HOMEHKIATypa U U30MepHusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUSI B O€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM paJuKale, pPEeaKUUd NPUCOCANHEHUS, OKUCIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE AaTKUIBHBIX PaTUKaoB, KapOOKCHIBHOM,
THAPOKCUIIBHOW, aMWUHO- W HHUTPOTPYIIBI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctupona. CnocoObl MOTy4eHUsT U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxiacHue.
KameHnHnblit yronbp u npoaykTsl ero nepepadotku. CrnocoOsl nepepadboTku HeTu:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJIOTEHIPOU3BOJHBIX YIIIEBOAOPOAOB. Peakuuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCTUHEHHUAX. Hcnons3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuil  yriieBOJOPOJOB Pa3IMUHBIX KJIAcCOB (0OeciBeurBaHUE OPOMHOW WIH
WOJHOM BOJIbI, pAacTBOpa IEpMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHJICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIECTBAX, IOJydeHUE OJTHICHA U
U3Y4YeHUE €Tr0 CBOWCTB, O3HaKoMJieHHe C KoJulekuusmMu «HedTb» u «Yromby, C
oOpa3liaMud  TUTACTMAcC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOJIOPOIOB.

Kuciopoaconepsxkamue opranudeckKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE COHUPTHl. CTpoeHHE MOJIEKYN (HAa NpUMEpPE
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, H3OMepHs,
HOMEHKJIaTypa U kiaccudukamus. Dusnueckue CBOMCTBA  MpeaeNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKAE CBOMCTBA: pEaKUUMU 3aMEIICHUS, JIeTUApATallii, OKHUCIIEHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMH.
KauecTBeHHast peakysi Ha OJTHOATOMHBIE CIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3dupsl, HOMeHKIaTypa B n3oMepuss. OcoOeHHOCTH (HU3UICCKUX H
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUJIEHIVIMKONb U TIULEpUH. DuU3NuecKkue Hu
XUMUYECKHE CBOWCTBA: pEaKIMU 3aMEILCHUS, B3aUMOJEUCTBUE C OPraHUuYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cnupthl. [lpencraBienue o MexaHU3ME peaklUUil HYKICOPUIBHOTO 3aMEILCHUS.
HleiictBue Ha opranu3M denoBeka. CrmocoObl TONY4YeHHS] W TPUMCHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
O0eH30pHOTO sifpa. Pusnueckue cBoiicTBa (eHosa. OCOOCHHOCTH XUMHUUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CrniocoObl nosrydyeHus u npuMeHenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Trpymnmbl. ['OMoNOrnuyeckue psiibl allbJIETUI0B U KETOHOB, O0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnioco0bI OTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHCJIOT. XMUMHUYECKHE CBOMCTBA: KUCIIOTHBIE CBOWCTRBA,
peakiusi ITepuUKaIUU, PEaKIMU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HEMPENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAs, OJICMHOBAS, JUHO/E6AS,
JIUHONeH08as KUCIOThL. CIIOCOOBI MOyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upnl. ['oMonornueckuii psa, oOmas (opMmyna, u3oMepus H
HOMEHKIaTypa. Du3nyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpeIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION M 1mIesIouHor cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKANIUX OCTATKH
HEMpeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapaktepuctuka yriaeBoaoB. Knaccudukamms yrieBoaoB (MOHO-, TU-
U Tonucaxapuabsl). MoHOcaxapunbl: TioKo3a, (GpyKTo3a, rajgakro3a, pubosa,
ne3okcuprbo3a. du3znyueckue CBONCTBA M HaXOXJeHHE B Npupoae. POTOCHUHTES.
XHUMUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMU C YY4aCTUEM CIHUPTOBBIX U AJIbACTUIHON
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEICITEIbHOCTH Opranu3ma. /[ucaxapuusl: caxaposa, MajIbTO3a U
nakTo3a. BoccraHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lomucaxapuasl: kpaxmail,
[NIMKOTeH U 1emnono3a. CTpoeHHe MakKpOMOJEKYJd Kpaxmasa, TJIMKOreHa H
HeJUTI0NIO3bl.  PU3MYECKHME CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHE
CBOWCTBA Kpaxmajia: TMAPOJIN3, KAYECTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3¢GupoB eitoo3bl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TATHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICMICTBUE ITAHOJA C HATPUEM,
OKHUCJIEHUE ATWJIIOBOI'O CIIUPTA B albJETH] HAa PACKaJIEHHOM MEIHOM INPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTA JUXPOMATOM Kayiusl (BO3MOXXHO HCIIOIh30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIEepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcuaoMm menu(ll), B3aumoneiicTBue
Kpaxmayia ¢ MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a/ad 1o teMam «CHUpThl U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE d3PUPBD».

A3oTcoaep:kalye OpraHudeckue coelMHeHnsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudpaTUyecKue W apoOMaTHYECKHE;, IEePBUYHBIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue moiekyin, obmas dopmysia, U30MepHsi, HOMEHKIaTypa U (PU3NYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THUCTOM KHCJIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpEeJACTaBUTE]Ib aMUHOB apoMarudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKkyJie aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiIuH. CrocoObl
NOJIyYeHUs W TpUMEHeHue anuparuyeckux aMuHOB. [lonydeHue aHWIMHA U3
HUTPOOECH30I1A.

AmMuHokucnoTel. Homenknarypa u nzomepusi. OTnesibHbIe IPEACTABUTENH Of-
AMHMHOKHCJIOT:  TJIMLWH, ajaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUM, peaKius TMOJUKOHICHCAIUU, O0pa3oBaHUE TMENTUIHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak npuponHele nonuMmepsl. llepBuunas, BTOpMYHAss W TpeTUYHAs
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JE€HATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX IPEBPALLICHUI:
pacTBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpHU HarpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTtconepxamue OpraHu4ecKue COEIMHEHUS» 151 «Pacno3HaBaHue
OPraHUYECKUX COCTMHEHU .

BoicokoOMOJIeKY/ISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHB MOJUMEPU3ALNN, CPEAHSSI MOJEKYJISIpHAs



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

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y THin3anus u nepepadorka riacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble IOJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHHE OSKCIIEPUMEHTAIBHBIX 3amauy 1o TeMe «Pacro3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiiekyaspHord (OpMysbl OPraHMYeCKOro COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHMYECKOro COeAMHEHUs 1o Macce (00bEMy)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIHM CIIOCOOOB
NOJIyYEHUs, ONPENEIICHHE JOJM BBIXOJA MPOAYKTa pPEaKUUU OT TEOPETUYECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHI, TPUHATBIX B OTIAEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHuEe, H3MEpEHUE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, arToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpodHbId TUI HUTaHUSA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKOMaeMble, TOTIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKUX BOJOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudpukaims XuMHUUIEeCKUX JIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHuwe 5SIEKTPOHOB IO AaTOMHBIM  OPOHUTAISIM.
DNeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO0—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHHH, DJICKTPOHHBIE KOH(UTYpaIlMK HMOHOB.
DIEKTPOOTPULIATEIILHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucteMa XUMUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BHAbl XMMHWYECKOM CBS3U: KOBaJCHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JJIMHA CBsI3U. [[0IspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

BanieHTHOCT, W BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IMPUMEPE COECITUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MONEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIBI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHblie pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PAacCTBOPE, MOJSIpHAS KOHUEHTpauus. HacelleHHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HA3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKHX peakUil B HEOPraHWUYECKOM M OpraHuYeCcKOn
XUMHM. 3aKOH COXPAHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TermnoBbie 3PHeKThl XUMHUUYECKUX PEaKIIHil.
TepMoXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

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

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PAcTBOPOB: KHUCJIOTHAsi, HEHTpasbHas,
mienounas. Bomoponueiii mokazatens (pH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxxueiiiue OKHCIUTENN W BOCCTAaHOBUTEIM. MeTon 53JeKTpOHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPALLICHUMN:
pa3lioKEeHUe TMepoKCHAa BOAOPOAAa B NPUCYTCTBUU KaTalu3aTopa, MOJENU
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PeaKklluii HOHHOTO 0OMeHa, Ompe/eeHIe
Cpelbl pacTBOPOB C IMOMOLIBIO WHIAUMKATOPOB, M3YYEHUE BIUAHUS Pa3IUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM pEeaKIUu U TOJIOKEHUE XUMUYECKOTO
PaBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemetraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemenToB [[.. MenzaeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3MUECKHe
CBOMCTBA HEMETAJJIOB. AJUJIOTPONUS HEMETAIUIOB (Ha MPUMEPE KUCIOPOJA, CEPHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYCCKHE CBOMCTBA: PEaKIUU C
MeTajylaMd M HEMeTajUulaMH, BOCCTAaHOBUTEIbHBIE  CBoWcTBA. ['mapumbl.
TonnuBHBIE IIEMEHTHI.

lamorensl. Haxoxnenne B mpupoje, cmocoObl MONydeHus, (Gpu3udeckue u
XUMHWYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOPOIACOIepKaIIUe
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TIOTYyYCHUS
rajgoreHoB. [I[puMeHeHNe TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJyUYEHUS
Kkuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpupojJe, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
ceprl(VI). Cepnuctas u cepHasi KUCIOTBI M uX coiu. OCOOCHHOCTH CBOWMCTB
cepHOU KUCIOThI. [IpuMeneHune cepol U €€ COEAUHEHNM.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObI MONYYEHHS, (PU3HYECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprmMeHneHue azora
U €ro COCIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBorctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(Il), okcua yrimepona(lV), yronpHas kuciiora u e
COJIM. AKTHBHPOBAaHHBIN yroiib, ancopOuusa. Dyiiaepensl, rpadeH, yriepoaHble
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €T0
COEeIMHEHU.

Kpemuuii. Haxoxnaenue B mpupojie, CIOocOObl MOJy4YeHHUS, (PU3HUECKUE H
xumuyeckue cporcTBa. Oxcun kpemHusA(IV), kpeMHHeBas KUCIOTa, CUIIMKATHI.
[IpuMeneHue KpeMHUs U ero coenuHeHui. CTeKIo, ero Nojy4eHue, BUbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cuCTEME XUMUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmiaBbl METANIIOB.

DNEeKTPOXUMUYECKUN P HanmpspkeHuid MeTtawioB. OOmme  crnocoObl

MOJy4YECHUS METAJIOB: TUAPOMETAIITYPIHS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOpPpO3UH.

OO6mrast xapakrtepuctuka MeTawioB I[A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, QU3NUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCTUHEHUM.

OO6mrast xapakrepuctuka metamuioB I[A-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuii M KaublUil: MoJy4eHue, (QPU3NYECKUEe U
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IPOCThIX BEIIECTB W HX COCAUHECHUMU.
XKeécTkoCTh BOABI U CIOCOOBI €€ yCTpaHEHUS.



AJIOMUHUN: TIOTydeHue, (GU3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHUSL.

OOmast  xapakTepucTuka MeTawioB moOouHblx mnoarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Ou3NYECKUe U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMATHI, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyyeHrne U NpUMEHEHUE XpoMa.

Ou3nyeckue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COCAWHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu kenesza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Keie3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MeIU U €€ coenquHenui. [lonyuenue u
NPUMEHEHUE MEJU U €€ COCTUHECHUIA.

[Muuk: nomydyeHue, QU3MYECKHE W XHMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
LIMHKA U €TO COCIMHEHUN.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydyeHre o0pa3loB HEMETaUIOB, ropeHue cepwl, Qocdopa, xene3a, MarHus B
KHCJIOPOJE, M3YYEHHE KOJUIEKIMH «MeTamuisl W CIUIaBbl», B3aMMOJICHCTBUE
MIEJIOYHBIX U MIETO0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LMHKA U JKeJie3a C PAacTBOpPAMH KHUCIOT U
1IEJI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUYECKME aHUOHBI, KATUOH BOJOPOJa
U KaTHOHbl METAJUIOB, B3aMMOJECUCTBUE THUIPOKCUIOB AIOMHUHUSA W ILMUHKA C
pacTBOpaMu KHMCJIOT M IIEJIOYEH, PEIIEHUE DKCIEPUMEHTAIbHBIX 3aJa4d 10 TeMaM
«lanorens», «Cepa u e€ coemuHeHUs», «A30T u (Hochop W MX COCTUHEHUSN,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xuMuu B o0ecrieueHn yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble npuHIMITBI OpraHnu3aliil XMMUYECKOT0 NpOou3BoACTBa. [IpombliieHHbIe
crocoObl MOYYEHHUs BaXKHEUIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpeabl U €ro MOCIEICTBUA.
Ponp xumuu B o0ecreueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumus H©  310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poiab XuMuu B pa3BUTUHA MEJULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe N00aBKU. Poib xumuu B
oOecreyeHuu NUIIeBOi 0€30MacCHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS MpPEeNaparoB OBITOBOM XUMUU B TOBCEAHEBHOMU
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (IIEMEHT,
OEeTOH).

XUMHUS B CEIIBCKOM X03s1icTBe. OpraHndecKue U MUHEpaIbHbIE YI0OpEHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexHOIOTH Y.

PacuétHrnle 3agaun.

Pacuétel: Macchl BelmiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM OO0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKLMM BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIIECTB MMEET MpPHUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOJYKTA
peakuuu, €eciM OJHO U3 BEIIECTB JaHO B BHUJIE pacTBOpa C OINpeeiaEHHOM
MaccoBOM JoJie pacTBOPEHHOIO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa pEaKIUuu OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXnpeaMETHBIX  CBsA3€dl TpU  M3YyYEeHUH oOOmed o
HeopraHudeckol xumMuu B 11 Kitacce OCyIIecTBISIETCS] Yepe3 MCIOJIb30BAHUE KaK
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHSITHM, MPUHATHIX B OTACIBHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mre ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHaJINU3, CUHTE3, KiIacCUu(UKaIus, MepruoIuIHOCTh, HAOII0EHNE,
U3MepeHune, IKCIIEPUMEHT, MOJIEITh, MOJICTTUPOBAHUE.

®usnka: MaTepusi, MHUKPOMHUp, MaKpOMHUpP, aTOM, DIJIEKTPOH, HIPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHbD,
BEILIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA, HACAIbHBIA Ta3,
¢du3nyueckre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOCHCTEMa, Onocdepa, MeTadoIn3M, MaKpO-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
PECYPCBIL.

TexHomorus: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYprUsi, CTPOUTEIbHbIE
MaTepualbl, CeJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmalieBTHUECKAS MPOMBIILIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



mnmpemnaparoB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHNA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpOBHE CPEIHETro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOyJarolmUMHCSI POCCUMCKON TPaKJaHCKOW HMACHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPABOCO3HAHMS, IKOJIOTMUECKOU KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD LIEJIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIiecce peaau3aiui 00pa3oBaTesIbHON AesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JEeATEIHbHOCTH
oOydarmuxcs B MpoLiecce peajan3aluyd o0pa3oBaTeIbHON NeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIMTAHMS:

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YUYEOHBIX M TMO3HABATEIBHBIX 3a7a4, BBHIIOJIHEHHUH
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAydYHOMY HACIIEIUIO
OTECUYECTBEHHON XMMUH;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHNUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIICH C
MO3UILIMA HPABCTBEHHBIX W MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCIEICTBHUI
MOCTYTIKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 370poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

cOOJIFO/ICHUST TIpaBUJI OE30MAacHOTO OOpaIleHus C BEUIeCTBAMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

NMOHUMAHUSI IIEHHOCTU TPABUJI HWHIWBUAYATBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TMOCIEACTBUN M HENPUSTHS BPEAHBIX MPUBBIUEK (YHOTpEOICHHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYPEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
NESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4YyacTHE€ B PEUICHWHM NPAKTHUYECKUX 3a]ay
COIMAIbHOI HANPaBJIEHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISM TpyJAa U pe3ysibTaTaM TPYJIOBOU €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpaeKTOpUH
oOpa3oBanus, Oymymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MOHMMAaHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOIMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS NMPEANPUHUMACMBIX IEUCTBUN U MPEOTBPALIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTM Y YMEHHMS AaKTUBHO TMPOTUBOCTOATH HJEOJOTHUU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PAINMOHAIIBHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUM I€JIOCTHOTO
nmpeAcTaBiIeHUs 00 OKPY’KaroIeM MHUpPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3alUMA: B €€ T'yMaHUCTUYECKON HAINpaBICHHOCTH W BaXHOM poOJd B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOW KYJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIOBUM YCTEIIHOTO TPY/Ja U IKOJIOTHUECKH KOMGMOPTHON KU3HU KaXKJIOTO YJieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMaHUsl CYHIIHOCTH METOJ0OB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy4aeMble 3HAHUS /I aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIET0 MUpPA U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYalUAX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3inyHbIX chepax npodhecCHOHATbHOM
NeSATEbHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAay4YHbIE MOHATHS, OTpa)Karoulue
LEJIOCTHOCTh HAyYyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHUBEpPCAJIbHbIE y4eOHbIe IEHCTBUS (MO3HABaTENbHbIC, KOMMYHUKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;

CIIOCOOHOCTD oOyyJaromuxcs UCIIOJIb30BATh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJbHbIE yueOHBIE
JICHUCTBUS B MTO3HABATENILHON U COLIMANILHON MIPAKTHKE.

MeranpeaMeTHble pe3yJbTaThl OTPAXalT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMM, KOMMYHUKATHBHBIMHU U  PETYyJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe JAeCTBUS:

CaMOCTOATENbHO  (OpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI AESITEIBHOCTH C IOCTABICHHBIMU LIEJISAMU;

UCIIOJIB30BAaTh NPU OCBOEHHUM 3HAHUI NPUEMBI JOTHUYECKOTO MBIIUICHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS VISl OOBSICHEHUS OTJEIBHBIX (DAKTOB H
SIBIICHU;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKHUX PEaKIUi;

yCTaHABIIMBATh MNPUYMHHO-CICICTBEHHbIE CBA3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (OPMYJIUPOBATH BHIBOJBI U 3aKIIOUCHUS;

MIPUMEHSThH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) »JJIEMEHTa, XuUMHUuUeckas (QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABaTENbHBIX M MPAKTUUYECKUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LEJIM U 33/1a4d UCCIIEIOBAHMS, UCIIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUST U TIPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0/IaTh 3a XOJAOM
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTth OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTUYECKUX 3a]a4, NPUMEHEHUIO pPa3InYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPOpMaKK (HAy4HO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHAaIM3UpOBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HENIPOTHUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu padbore c
XUMUYECKOW uH(MOpMalMel: NPUMEHSITh MEXNpeaAMeTHble ((u3ndeckue u
MaTeMaTUYEeCKHe) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYphl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ:



3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0J1€ 1UAJI0Ta U/WUiIH
JTUCKYCCHUH, BBICKA3bIBAaTh W€, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOU pabdOThl MO HMCCIICIOBAHUIO CBOMCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0/J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, OMpenesss €€ Ueau M 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCIENOBaTEIbCKUX 3ajlad, BBIOMpaTh Haubosee
b exTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHSI IPOTPAMMBI 10 XUMUU HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oO0Imero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIC 3HAHMSI, YMEHHS U CITIOCOOBI ISHCTBUI
10 OCBOCHHIO, MHTEPIIPETAIIUU U MPEOOPaA30BAHUIO 3HAHUM, BHUIBI IEATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W NMPUMEHEHHUIO 3HAHWW B PA3NHUYHBIX y4EOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUSIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThbl MPEACTABICHbI [0 T0JaM
U3YUYECHUS.

10 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOEHHS Kypca «OpraHudeckass XUMHSI»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIEUCHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, SHEPTeTUUYECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUH HOBBIX MaTEpHUaJOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM Cpelie;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIue MOHSATUS — XUMUUYECKUN JIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO3OYXIEHHOE
COCTOSIHUSI aToma, TUOpUAu3alus AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHb OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PyHKIIMOHAbHAS
rpymmna, pajaudkan, CTPYKTypHbie ¢Gopmylibl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass W MPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTHYECKAas), H30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YIJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJIepIKaIllIe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonuueckuii 3akoH J[. M. MeHneneeBa, Teopusi CTPOCHHS OPTaHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUSI
U TPEBPAIICHUS DSHEPrUM TMpPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI NPUYMHHOCTH U CUCTEMHOCTH XMMHMYECKUX SIBIICHUIL; MTPEACTaBICHUS
O MEXaHH3MaxX XHMHUYECKHX pPEaKlIHi, TEPMOIUHAMHYECKUX KM KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIax (MHIYKTUBHBIH W Me30MepHBIN 3¢ dexTrl, opuentanTtsl | u Il pona);
(akTONOTMYEeCKNE CBEJICHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENBbHOCTH  YeJIOBeKa, OOMIMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIIA, TTEPePabOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIE MPU3HAKH TOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JJISI COCTaBJIEHUS MOJIEKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPbIBATH MX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklMi, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLTIOCTpAIun
UX XUMHUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPUHAIC)KHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpeACTaBUTENICH OPraHUYECKUX BEIIECTB (ITWJICH, alleTHICH, TONYOJ], TIUIEPHH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTUHOBAST KUCJIOTHI,
[JIMIMH, aJlaHWuH, MajabT03a, (PpyKTO3a, aHWJIWH, JUBUHWII, U3OIPEH, XJIOPOIMPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs W WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
oprannuyeckux BemecTB A. M. BytiepoBa 1y 00bSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPEJCTABUTENEH pPa3IMUHBIX
KJIACCOB OPTaHMYECKUX BELIECTB: AJIKAHOB, LIMKJIOAIKAHOB, AJIKEHOB, aJKa/IHECHOB,
aJKWHOB, AapOMAaTHUYECKUX YIJIEBOJOPOJOB, CIUPTOB, aJIbJIETHUIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrieBOAOB (MOHO-, IU- U TOJIMCAXAPHUJIOB),
WUIIOCTPUPOBaTh ~ TEHETHYECKYID  CBSI3b  MEXAY  HUMU  ypaBHEHUAMH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUHUl C MCHOJIB30BAHHEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAThH UCTOYHUKH YTIEBOJAOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTUIECKOE TPUMEHEHHE MMPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, U3MEPEHUN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peasibHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS NPUMEHSITh OCHOBHBIE omnepanuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyUYECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTb YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIJIsi
0oJiee OCO3HAaHHOTO TOHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MUDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYUH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BElIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJOTHMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBI3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHPHO TIUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUM DKCTIIEPUMEHT (MOJyYEHHE UM M3YYEHHE CBONCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHbIC PEAKUMHU YIIEBOJAOPOJOB Pa3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
33/1a4 10 PACIO3HABAaHWIO OPTaHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e301MacHOro OOpaIlleHusl ¢ BEIIeCTBAMU M J1TA0OPaTOPHBIM O0OpPYIOBAHUEM,
dbopMynupoBaTh II€db HMCCICAOBaHUSA, NPEACTABIATH B pPa3IudHON popme
pe3yJIbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOMI0IaTh MpaBUJIa IKOJIOTHYECKH IEJIECO00pPa3HOro MOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHMS CBOETO 3J0pPOBbS, OKPYXKaroUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA KUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICT rokaszareis [1/1K;

aHAJM3UPOBATH 11€JI€COO0Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IICJICHANPABICHHBIN TOUCK
XUMUYECKOW HHGOPMAIIUK B Pa3IMYHBIX UCTOYHHKAX (HaydHas M y9eOHO-HaydHAas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATh XMMHUYECKYI0 MH(POpMaINIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTaBJICHHON y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynabTaThl OCBOEHUsSI Kypca «OOIas u HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX MU TO3HABAEMOCTHU SBIIEHUM NOPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHA, B pEIICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTATN, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pemeTka, XUMUYECKas peakius, pacTBOpP, DICKTPOJIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJAOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOW 3(deKT
XUMUYECKOW PEaKIUM, CKOPOCTh XMMUUYECKON peakiiu, XUMHUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUSI PJEKTPOJUTHUYECKON IUCCOLMAIUM, TEPUOIUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBpAILCHUS SHEPTUM MPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe€ B OCHOBE IOHUMAaHUs
NPUYUHHOCTA W CHCTEMHOCTH  XHMHUYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOCHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKUX H  KUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OE30IMacHOM
HCIIOIb30BAaHUN BaKHECHUIINX HEOPTraHWYECCKUX BEIIECTB B OBITY M MPAKTHYCCKOU
NEATeIBHOCTA  4YeJIOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTepHbIC NMPU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS MPH
ONMCAaHUM HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUH XHMHUUYECKHX  PpEaKIHi,
cucreMatnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSTH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M U THUMA KPUCTAUIMUYECKON peméTku, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHUMW:  KJIacCUPUIMPOBATh:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUIHBIM MTPU3HAKAM (YUCTY
U COCTAaBy pEarupyrollux BeEIIeCTB, TEIIOBOMY 3 (EeKTy peakiuu, W3MEHEHUIO
CTeNeHEel OKHCIEHHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaau3aTopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIUi;

c(hOopMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICT TIEPHUOIMUECKOTO 3aKoHa /JI.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XMMHUYECKHX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO IMEPHUOJOB
[Tepuonnueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNIN», «OCHOBHOE MU BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHYECKHUX AJIIEMEHTOB U HX
COeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIMIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUNA MOCPEICTBOM COCTABICHUS JIEKTPOHHOrO OanaHca
ATUX peaKklui; peaklnii MOHHOrO OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHbIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUS OOBICHATh 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(dakTOpOB, a TAKXKE XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3jaeicTBuil (mpunuun Jle Hlarense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllue Hay4yHbIE TPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHs] HEOPTaHMYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOUYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, HW3MEpPEHUEe, MO/JICITUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOJB3YEMbIX B €CTECTBEHHBIX HayKax,
yYMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIBHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJIATHh B3aUMOCBSI3b XUMUYECKUX 3HAHHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOT'O MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM
HNOHSTUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHUEHTPALUS»;
MAaccChl BEIIECTBa WM 00bEMA Ta3a M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HAYCHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
U3BECTHOM CTENEHBIO AHMCCOIMAIMU; Macchl (00bEMaA, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUH, €CIU OJHO M3 MCXOIHBIX BEIIECTB AAHO B BUJIE pPacTBOpa C
OmpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(MMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pacTBOPOB BEIIECTB C MOMOIIbID HWHJIUKATOPOB, HM3yUYECHHE BIUSHUSA
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ay 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OO0paIIeHnus ¢ BEMIECTBAMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMynupoBaTh I€db HCCJICIOBAHUS, TPEICTABIATH B
pa3nuuHON QopMe pe3yinbTaThl HKCHEPUMEHTA, AHAIM3UPOBATH U OICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BeElEeCTBAMU B
COOTBETCTBUM C MHCTPYKIHUSIMU IO BBHIIOJHEHUIO Ja0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3Mbl ONMPEACIEHHBIX HEOPTraHHMYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUU B Pa3IMUHBIX UCTOYHHMKAX (HayyHas U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Apyrue), KPpUTHIECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, TiepepadaTeiBaTh €€ U UCTOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4ueOHOM 3aa4eil.
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KoumnuecTBo yacos DJIeKTPOHHbIE
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Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
. bubnuoreka [JOK
1.1 CTpOEHUS OPraHnYeCcKUX coequHeHuil A. M. 8
https://m.edsoo.ru/d69df650
byrneposa
Hroro no pazneny 8
Pasznes 2. YriieBoaopoanbl
)1 [IpenenvHbIE YrIIEBOAOPOILI — AJKAHBI, 5 bubnuoreka [JOK
' IUKJIOAJIKaHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yriaeBoIOPOIbl: aJKEHBI, 14 1 bubnuoreka [IOK
) AJIKaJIUE€HbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 ApomaTu4ecKue yrieBoaopoabl (apeHsl 8
P YPICBOZOPOLEI (aperiei) https:/m.edsoo.ru/d69df650
24 [IpupoaHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunorexa [JOK
' nepepaboTka https://m.edsoo.ru/d69df650
2.5 l"asioreHnpon3BoAHbBIE YTIEBOOPOIAOB 4 1 Bubmiorexa OK
https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Paspnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeAuHEeHNs
3.1 Cruptsl. DeHon 11 1 bubmmorexa [TOK

https://m.edsoo.ru/d69df650




KapOoHumbHBIE COCTUHEHUS: alIbJICTUIBI U

3.2 ketoHbl. Kap6oHOBbIe KUCIOTHI. ClIOKHBIE 21 bubmorexa LIOK
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MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOpask BKIIOYAET:

1.1

OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKUN DIIEMEHT, aTOM, HM30TOIIbI,
AJIEKTPOHHAsT 000JI0UKa aToma, §-, p-, d-3JEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE ¥ BO30YXKIEHHOE COCTOSIHWE aTroMma, HWOH, MOJIEKYIa,
BaJICHTHOCTb, ANIEKTPOOTPHIIATEITEHOCTb, CTCTICHb OKHUCIICHUS,
XMUMHUYECKasi CBsI3b (O- U T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3AIMS
aTOMHBIX OpOuTaneil, KpucTaJIMueckas pemeéTka, MOJjb, MOJISpHAs
Macca, MOJIAPHBIA 00BEM, MOJIApHAs KOHIICHTpAIMs, pPacTBOPHI
(MCTUHHBIE, AMCTIEPCHBIE CHCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOIHBIN
ckeneT, (YHKIMOHAIBHAS TPYNINaA, paJWKall, W30MEphI, CTPYKTypHas
dbopmyna,  wm3omepuss  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPaHCU30MEpPHsI), TOMOJIOTHYECKUH psil, TOMOJIOTH, YIJIEBOIOPOJIbI,
KHCJIOPOJ- M a30TCOJIEpIKAIINE COCTUHECHHUsS, OMOJOTUYCCKH aKTHBHBIC
BelecTBa (yrieBOIbl, JKUPHI, OCIKH), MOHOMED, TTOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHEHUS, KPEKUHT, PUPOPMHUHT, THITHI
XUMUYECKUX pEaKIuii (OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC, JK30- U
SHJIOTEPMHUYECKUE, PEAKIIMA MOHHOTO OOMEHa, TOMO- M T'€TepPOTCHHBIC,
oOpartumble ¥ HEOOpAaTHUMBIE), PACTBOP, IEKTPOIHTHI, HEIJICKTPOIIUTHI,
ANIEKTPOIUTUYECKAST TUCCOIMAIINS, CTEIICHb JAUCCOIUAINH, OKUCIUTEIb,
BOCCTAHOBUTENIb, 3JICKTPOJIU3, CKOPOCTh XHMHYECKOW  PEaKIuH,

XHUMHNYCCKOC paBHOBeCI/IC)

1.2

TEOPUH U 3aKOHBI (TCOPUS XHMHYECKOTO CTPOEHHUS OPraHUuYCCKUX
Beuects A.M. byriepoBa, Teopusi 3JIEKTPOIUTHYECKON IHMCCOLMALINH,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JIEKAIIUE B OCHOBE NMOHUMAHMUS NMPUUYMHHOCTU U CHUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIEC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

IpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX peaxunﬁ,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKHUX 3daKOHOMCPHOCTAX nux




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(akToNOrMYecKue CBEJCHHS O CBOWCTBaX, COCTaBe, NOJIYyYCHHH H
0€30MacHOM  WCIIOJIb30BAHUM  BAXKHEUIINX  HEOPraHWYECKHX |
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC MPUHOUIIBI XUMHUYCCKOI'0 ITPOMU3BOJACTBA (Ha npumMepe
IMPOnU3BOACTBA cepHoﬁ KUCJIOThI, aMMHaKa, MECTaHOJIa, Hepepa60TKH

HedTH)

CpopMHpPOBAHHOCTH YMEHUI BBISBIISATD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3aMOCBA3b N3YYCHHBIX HOHHTHﬁ,
NPUMCHATL COOTBCTCTBYIOIIWUC IIOHATHUA MpPU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHUYECKUX BEUIECTB U UX IPEBPALICHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUM C TIOHSITUSIMH U TIPEICTaBICHUSIMHU
IPYrUX TMPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TOHMMAaHUS W OOBSICHEHHS

CYITHOCTHU MAaTCPHUAJIBHOTO CAIUHCTBA MHUpa

CdopMHUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HAaUMEHOBAHHUS XUMHUYECKMX COEIMHEHUN MEXKIyHApOJHOTO COI03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEILECTB, OTHOCALIMXCA K M3YYEHHBIM KJlacCaM OpraHu4eckKux |

HCOPraHn4CeCKux COGI[I/IHGHI/Iﬁ

3.2

XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHUS (OpPMYN HEOpraHHMYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (OpMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCU(PHUIIUPOBATE:

4.1

HCOPraHUW4YeCKUE BCIICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUcC BCIICCTBA, CAMOCTOATCIBHO BBIGI/IpaTB OCHOBAaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromunx BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiun, HU3MCHCHHIO CTEIIeHEH  OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTaJ'II/I3aT0pa)

ChopmupoBaHHOCTE YMEHHSI XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSSHUM) W HOHOB
XUMUYECKUX 31eMeHTOB 1 — 4 nepuoaos Ilepnoanueckoit cucremst JI.H.
MenneneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIIOJIb3YS MOHATHUSA S-, p-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHHU




CchopMupoBaHHOCTH yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMMUYECKUX DJIEMEHTOB M 00pa3yeMblX UMHU COEIMHEHHUH IO

IIEpUOAAM U IpylIam

ChopMupoBaHHOCTE YMCHHSI COCTaBJIATh ypPaBHEHUS XHMHUYECKUX

peaKkuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ MOCpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PEeaKIUit

7.2

YPaBHEHUS PEaKUHUM pa3IMYHbIX THIIOB; IIOJHBIE M COKpAIEHHBIE
yYpaBHEHUs peakuii HOHHOTO 0OMEHa, UM ThIBAsl YCIOBHSI, IPU KOTOPBIX

3TU peaKkUuy UAYT A0 KOHLA

7.3

peakuuii THUAPOIN3a, PEeaKlnii KOMILIEKCOOOpa3oBaHHUs (HAa TMpUMEpe

TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS )

CdopMHpOBaHHOCTH YMEHHS TIOITBEPIKIATH:

8.1

Ha KOHKDPETHBIX IIpUMEpax XapakTep 3aBHUCHUMOCTH PEaKIHOHHOMN
CIIOCOOHOCTH OpPraHMYECKUX COEOUHEHHH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBSA3M (G- U TT-CBSI3U), B3AUMHOTO BJIMSHUS aTOMOB U T'PYIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEH pean3aluy pa3IuuHbIX

MEXaHHU3MOB MPOTEKAHUS peaknuii

8.2

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCOIECTB COOTBETCTBYIOIIMMHU

SKCIIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUHN XUMUYECKUX peaKIii

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB U Ba)KHEHIIME
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
IpyIIaM coeIMHEHUN (IIPOCThIC BEIIECTBA, OKCHUJIbI, THIPOKCUIBI, COJIN;
YIIAEBOJAOPOIbI, TPOCThIE S(DUPHI, CHUPTHI, PEHObI, AIbIETH/Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXKHBIE 3(UPBI, >KUPBI, YIJIEBOJbI, AMHUHBI,

AMUHOKHCIIOTBI, OSJIKH)
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ChopmupoBaHHOCTH yMEHHUS MPOBOAMTH PACUETHl MO XUMHYECKUM
dbopMynaM M YpaBHEHMSIM XHUMHYECKHX PEaKUUW C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

MacCChbI (O6’LéMa, KOJIM4YCCTBA BeIJ_ICCTBa) MNpoAYKTa pCakuuu, €CiInu OJHO
N3 UCXOAHBIX BCUICCTB NaHO B BUJEC paCcTBOpa C OHpG,Z[CJ'IéHHOfI MaccoBOM

J0JIel pacTBOPEHHOTO BEIIECTBA WIIHM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BEMHOM JJ0JIM, BBIXO/1a MPOAYKTa pPeaKIiu

10.3

TEeTI0BOro 3 dekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

110 HaXOXXJISHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Bianenue cucreMoil 3HaHMM O METOJAaX HAY4YHOI'O ITO3HAHHUS SIBICHUHI
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IIPUMEHSITh
9TH 3HAHUS IPU SKCIEPUMEHTAIBHOM MCCIECI0BAaHUU BEIIECTB U JUIA
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, HMEIONIMX MECTO B MPUPOJE,

HpaKTH‘{eCKOﬁ JACATCIBHOCTHU YCJIOBCKA U B HOBCGI{HGBHOP’I KHU3HU

12

ChopMHpPOBaHHOCTh YMEHHUS TPUMEHATH (MCIOJB30BAaTh) 3HAHUS O
COCTaBE€ U CBOWCTBaX BEIIECTB JUII SKCIEPUMEHTAIbHON IPOBEPKU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peakuuid M MPOTHO3UPOBAHUS BO3MOMXHOCTEHM HMX OCYIIECTBIICHHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHMS Uil OOBSICHEHUS M IMPOTHO3UPOBAHUS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYYHYIO MPUPOIY; JUISl TMPUHATHS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallMAX, CBA3AHHBIX C XUMUEH

13

CdopMHpPOBAaHHOCTH YMEHHsS TUIAHMUPOBATH U TMPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (TOJydeHHE W W3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OPraHWYECKUX BEIIECTB, KAYCCTBCHHBIC PEAKIIMH  YIJIICBOJIOPOJIOB
Pa3IUYHBIX KJIACCOB M KHUCIIOPOJICOJCPKAIINX OPTAaHWYECKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBLHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYeCKUX W OPraHWYECKHUX BEIIECTB) C COONIIOJCHHEM IPaBHII
O0e3omacHoro  oOpamieHHss ¢ BemeCTBaMHM U J1abOpaTOPHBIM
o0opynoBaHueM; GOPMYIMPOBATH IIEITN HCCICIOBAHUS; TIPE/ICTABIATH B
pa3nuyHON (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISATH IEIEHANIPABICHHBIN MONCK
XUMHUYECKOU MHGOpMAIIUU B PA3IMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoil nHdopmaruu, cetb MHTepHeT U
Ipyrue), KPUTHYECKH AaHaJM3UpOBaTh XHUMHUYECKYI0 HH(OpMAaIuIo,
nepepalaTbiBaTh €€ M KCIIOJIB30BaTh B COOTBETCTBUU C IOCTABJICHHOMN

y4eOHOiIl 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHUsI NPOrHO3MPOBATh, AHAIM3UPOBATH U
OLIEHMBAaTh HHGOPMALMIO C TMO3UIMH 3KOJIOTHYECKOH Oe30MacHOCTH
HOCIIEACTBUM OBITOBOM M NPOM3BOJICTBEHHON AEATEIBHOCTU YEJOBEKa,
CBSI3aHHOW C mepepabOTKOM BemiecTB; Cc(HOPMUPOBAHHOCTh YMEHHUH
OCO3HaBaTb  OINACHOCTb  BO3ICHCTBUS  HA  JKMBBIE  OPraHU3MBI
ONPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0KA3aTels IpenebHOU
JOMYCTUMOM KOHILIEHTpAalluM, W TOSACHATh Ha TIpHUMepax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEIHOTO BO3IECHCTBHSI HA OPraHU3M

YCIO0BCKa




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
O XUMHUmn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnyueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTpOCHUsi atoMma. Pacmpenenenue
OJICKTPOHOB II0 JSHCPIreTHUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IH XUMHUYCCKUX
35eMeHTOB. OcOOEHHOCTH CTPOEHHUS SHEPTETUUYECKUX YPOBHEW aToMoB (s-, p-, d-
anemMeHToB). OCHOBHOE M BO30YXJEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIEC 37I€KTPOHBI

1.2

[lepnognueckas cucrtema xuMmudeckux onemMeHtoB JI.MI.  Menneneesa.
®usnyeckuit cmpica [lepuogmueckoro 3axkona .M. MenneneeBa. IIpuunnbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIIEMEHTOB M HMX COCIUHEHUH [0
MepuoiaM | rpynmnaM. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB MPOCTBIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. D1IEKTPOOTPUIIATETLHOCTD. CTENEHb OKUCIECHUS

1.4

Bunel xumudeckoil cBsi3u (KOBaJIeHTHas, HIOHHAs, METaJlInyecKasi, BOJIOPOIHAS)
1 MeXaHU3MBbI e€ oOpa3zoBaHus. MeXMOJEKYIIpHbIEe B3auMOoeCcTBUA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpOoeHHs. Tumbl KpUCTATIMUYECKUX

peETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKU

1.5

Xumudeckass — peakmus.  Knaccubukamwss ~— XMMHAYECKMX — peakIuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dekThl XuMu4YecKuX peakiuil. TepMoxuMuyeckue ypaBHEeHUs

1.8

OOpatumble peakuuud. XuMHUYeckoe paBHOBecue. DakTOpbl, BIUAIOIIME HA

COCTOSTHHE XUMUUYECKOTo paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I AJucconuanms. CunpHble U ciaOble QJICKTPOJIUTHI. Cpez[a
BOJHBIX PAaCTBOPOB BCHICCTB: KHUCJIAAd, HeﬁTpaanaﬂ, mIcCJIO4YHasd. CreneHb

nucconuanyu. Peaknuyu HOHHOTO 0OMeHa

1.10

Iunponus coneii. MonHoe mpousBeaeHue Boabl. Bomopoanslii nokazatens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasd HN0OJIA paCTBOpéHHOFO
BCIICCTBA, MOJIApHAA  KOHOCHTpalUsl. HacpllieHHBIE W HEHACHIIICHHEIE

pacTBOPLI, paCTBOPUMOCTD. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEILHBIC pCaKkIuu. IloBeneHue BelEeCTB B cpeaax ¢

Pa3HbIM 3HAUCHUCM pH Metoasl QJICKTPOHHOTO Oatanca




1.13

DJEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckix coequHennii. HomMeHkinaTypa HeopraHmuecKux

BCIICCTB

2.2

XUMHUYECKHE CBOWCTBA BAXKHEHIIMX METAJIOB (HATpPUM, Kalauil, KaJdbLUH,
MarHvii, aJTIOMHHHHA, ITUHK, XpOM, JK€lIe30, MeAb) U HX coeauHeHuid. OOme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHYECKHE CBOMCTBA BaXXHEUITUX HEMETAUIOB (TaJOreHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpeMHHS) HW = HMX  COCOUHEHUNW  (OKCHIIOB,

KHCIIOPOICOAEpIKAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBSI3b HCOPraHn4YC€CKX BCUICCTB, NPUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

#H##Par### 1 nenTudukanns HeopraHuueckux coeuHeHnid. KauectseHHbie

PEAKIIMKU Ha HCOPraHMYCCKUC BECIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMOJIOKCHHUA  TCOPpHUU XUMHNYECKOT'O CTPOCHUA OpPraHUYCCKUX
coenuHennii A.M. BytiepoBa. YTiepoJaHbIi CKEJIET OpraHUYeCKONW MOJIEK YJIbI.
KpaTtHOCTh XUMHUYECKOW CBSI3U. S- WU P-CBSI3H. sp3-, sp2-, sp-TUOpUAM3ALIUN
opOuTasneil aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOTO

cTpoenust MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[Tonsatue o  dyakumonampHOM  rpynme.  OpueHTanuoHHBIE AP HEKTHI

3aMECTUTENIEH

3.3

[IpencraBnenne o kiaccupuKalMu OpraHuyeckux BemiecTB. Homenkiartypa
OpraHUYECKUX COEIMHEHUN (CHUcTeMaThyeckas) W TpPUBUAIbHBIC Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTeHeﬁ KJIIaCCOB OPraHUYCCKUX BCIICCTB

34

CBoOOIHOpAIMKAIBHBIH W HMOHHBIH MeXaHWU3Mbl peaknuu. I[loHsTHE O

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukoa. [IpaBuso 3aiinieBa

3.5

Ankanpl. X¥MMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PaA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHsia, TI'OPCHUC. HOJ'Iy‘ICHI/Ie
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOMCTB OUKIJIOAJKAaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakmun NPUCOCAUHCHHUA U PATUKAIIBHOT'O 3aMCIICHUA

3.6

Ankenbpl. XMMUYECKHUE CBOMCTBA: peakiun nMpucCOCANHCHUA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUE, THAPOTAJIOTCHUPOBAHUC, FI/I,[[paTaLII/IH), ropeHusd, OKHUCJICHUA U
IMoJIMMEpHU3allu. HpOMBIH_IJ'IeHHLIe n J1a6opaTopHI>1e CITOCOOBI MOJIYYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHUMHUYECKHE CBOMCTBA alIKaJHMEHOB: pCakiun MNpPUCOCANHCHUA

(I‘I/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA W TOJHUMCpPU3ALUH. HOJIy‘ICHI/IC




AJIKaAUCHOB

3.8

Ankunbl. XMMHYECKHE CBOMCTBA: PEAKIMM IPUCOEAUHEHHUS (TraJOr€HUPOBAaHUE,
THJIPUPOBAHUE, THApATAlUs, THAPOraJOreHUPOBaHUE) KaK CHOCO0 MOTydeHUs
IOJIMMEPOB M JPYTHX IIOJE3HBIX IPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIIeHa KaK KCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JUISl CBAPKU U PE3KU

MCTAJlJIOB. HpI/IMeHeHI/Ie allCTHJICHA
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Apenpl. XWMHYECKHE CBOWCTBa OCH30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHusl, NpUcoeinHeHusl (TUIpUpoBaHME, TajloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOMCTB cruposia. [lommmepusanus crupoia.

CriocoObI MoTy4eHHs! ¥ IPUMEHEHNE apPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME €  HATpUEM  KaK CIOCOO  YCTAHOBJICHHS  HaJIM4us
TUAPOKCOTPYNIBI, C  TaJOT€HOBOJOPOJAMH  KaK  CIOCO0  MOJy4yeHHSs
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJIIpHas Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »srTaHoNa: peakuust OpOXKEHHsI TIIIOKO3bI, THApATAlUs >STUJICHA.
OTHUIICHIJIMKOJIb U TJIMLEPUH KaK MPEACTABUTENM IPEIEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoicTBa (eHona (peakiuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, opomom). [lomyuenue dhenona

3.12

Anbreruapl. XuMUYeCKHe CBOMCTBA MpPENENbHBIX albIETUIOB: THAPUPOBAHUE;
KaueCTBCHHBIC PEAKIMU Ha KapOOHWIBHYIO Tpynmy (peakiuusi «CcepeOpsHOTO
3epkaiiay, B3aumoeiictue ¢ ruapokcuaoM menu (II). Tlomyuenue mpenenbHBIX
aNbJIETUJIOB: OKHCIEHUE CIUPTOB, THUApaTalus aleTwieHa. ALETOH Kak

MMPEACTABUTECIIb KETOHOB. OcobenHocT PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XUMHYECKHE CBOMCTBA NpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOHy‘ICHI/Ie OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCJIICHHC
AJIKaHOB, AJIKCHOB, INCPBHUYHLIX CIIMPTOB, aJIbACTHUIOB. Briciiue npcaACIbHbIC H

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Cnoxuble 3pupel U kupbl. CrnocoObl MOJYYEHUS CIOXKHBIX 3(QHUPOB.
OO6patumMocth peakiuu stepudukanuu. [IpuMmeHeHHe CcnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHO NpOMBINUIEHHOCTH. JKHMpBI Kak CIOXHbBIE 3(PUPHI
[JIMLEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XMUMHMYECKHE CBOWCTBA KHUPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MAponM3, WM OMBUIEHHE, >KUPOB Kak CIOCcO0
MPOMBIIIJIEHHOTO TOJIYYEHHUS! COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTIBA TJIIOKO3BL: pcaknun C y4aCTUCM CIHPTOBBIX U




QIBJICTUHON TPYII U MOJIOUHOKHCIOE OposkeHue. [IpuMeHeHue ItoKo3bl, €€
3HA4YCHUE B JKU3HEAEATECILHOCTU Opranusma. Jlucaxapuipl: caxapos3a, MajbTo3a.
BoccranaBnuBamoomye M HEBOCCTAHABIMBAIOIIME Aucaxapuisl. ['maposns
mucaxapunoB. [lomucaxapuabl: kpaxman, riaukoreH. CTpoeHHe MakpOMOJIEKYII
Kpaxmaja, TIJIMKOreHa W Leiunono3bl. dusndeckue CBOMCTBA Kpaxmala Hu
LEJUTI0NI03bl.  XUMHYECKUE CBOWCTBA Kpaxmaja: THIPOJIN3, KadyeCTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LIEJUIHOJIO3bI: TUAPOJIM3, IOIy4YEHHE
¢upoB nemwmono3bl. lloHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHU4YeCKUE OCHOBAHUS: PEAKIIMU C BOJIOHM, KUCIOTaMH,
peakiusi TOpeHHs. AHUIWH Kak TMPEACTaBUTENIb apOMATHUYECKHUX aMHUHOB.
XUMHUYECKHE CBOWCTBA AaHWJIMHA: B3aWMOJCHCTBHE C KHCIOTaMH, OPOMHOM
BOJOW, oOkucieHue. llolyueHMe aMMHOB QJIKWJIMPOBAHMEM aAMMHUAKA U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOJI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHUCIOTHI KakK aM(pOTEpHbIE OpraHUYECKUe
coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTHI, OOpasyromue Oenku. XUMHUYECKHE
CBOMCTBa O€NKOB: TMIPOJIN3, JEHATypalus, KayeCTBEHHbIE (LIBETHBIE) PEaKIU

Ha OenKu

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTh CBOWMCTB MOJMMEPOB OT
cTpoeHuss MoJjekysl. OCHOBHBIE CIOCOOBI TOJIYYEHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUI: peakIMy TOJIMMEpHU3aIliu U ToJuKoHaeHcanuu. Kinaccuduxarus

BOJIOKOH

3.19

###PartH# nenTndukanms OpraHUIeCKuX coequHeHui. Pemmenue

OKCIICPUMCHTAJIBHBIX 3a/ja4 Ha paClio3HaBaHUEC OPTaHNYCCKHUX BCIICCTB

3.20

I'enernueckas cBSI3b MCXKOY KlIaCCaMH OPraHu4C€CKHuX COG,Z[I/IHCHI/IfI

XUMHA U )KA3HD

4.1

Xumusi B TOBCeAHEBHOW >km3HU. [IpaBmia Oe3omacHOW pabOThl C EAKUMHU,

TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHH

4.2

XuMHs U 3I0pOBbe. XUMHUS B MEAULMHE. XUMUS U CEJIbCKOE X039HCTBO. XUMUS B
IPOMBIIUIEHHOCTH. XHMMHUSl U SHEPreTHKa: MPUPOAHBIA M MOMYTHBIH HEQTIHOM
rasbl, X COCTaB M Hcnojb3oBaHue. CoctaB HedTU U €€ nepepaboTka (IpUPOIHBIE

HCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHA U DKOJOTHA. XMMHYECKOE 3arpsA3HEHHE OKPY)KAIOIIEH Cpelpl U €ro
nocnenctsus. Oxpana rugpocdepbl, MOUBbI, aTMOoc(epsl, (GIopbl U (ayHbl OT
XUMHYeckoro 3arpssHeHus. IIpoGirema OTX0JOB M MOOOYHBIX TPOIYKTOB.

AJ'ILTepHaTI/IBHLIe HUCTOYHHKH SHCPIrUuu

4.4

O6IJ.[I/IC NpEACTaBJICHUA O IMPOMBINIJICHHBIX criocodax MOJIYYCHHUA XUMHNYCCKUX




BEILLECTB (HAa IpUMEpE IMPOU3BOJCTBA aMMHaKa, CEpHOW KuCIOThl). YépHad u
uBerHas  Merauiyprus.  CTekino M CWIMKaTHas  [POMBIIUIEHHOCTb.

[IpombiuienHass  opranudeckas  xuMusd.  Cplpp€  an8  OpraHudecKoiu

MPOMBIIIICHHOCTH
5 HHHPar### Tunbl pacyETHBIX 38129
###Par#H#Pacu€Tpl Macchl BellecTBa WM 00bEMA Ta30B 10 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKI[HU
BELIECTB
5.2 ###Par####PacuéTel TeroBoro 3pdexra peakuu
5.3 #H##Par###PacuéTpl 00bEMHBIX OTHOILIEHUH Ta30B MIPU XUMUYECKUX PEAKIIMSIX
5.4 ###Par#H#Pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB
' peaxiuu, eciii OJTHO U3 BELECTB JAHO B U30BITKE (MMEET IPUMECH )
55 ###Par#H#PacuéTpl MaccOBOM MM 0OBEMHOM JTOJIM BBIXO/1a MTPOTYKTA PEAKIIUU
' OT TEOPETUYECKH BO3MOXKHOTO
###PartHt#PacuéTel Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
5.6 €CJIM OJTHO M3 BEIIECTB JIaHO B BUJIE PaCTBOpA C OMPEIECTEHHON MAaCCOBOM JI0JIEH
PacTBOPEHHOTO BEIIECTBA
57 ###Par###Pacy€Thl C UCMOIB30BAaHUEM MOHATUH «MACCOBAas JOJIS, «MOJISIpHAs
' KOHLIEHTPALUA», «PAaCTBOPUMOCTH)
###PartH#HaxoxneHre MOJICKYISIpHOU (POPMYJITBI OPraHUIECKOTO BEIIECTBA T10
5.8 €ro IVIOTHOCTH ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOIALIUX B €r0 COCTaB, MU MO

IPOJIYKTaM CrOpaHus




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

» Xumus; yrinyoaennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueii Jlyauna B.B. O0mectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00IIIECTBO
«M3parenscTBO «lIpocBemeHne

» Xumus; yrinyonenHoe ooyuyenue, 11 knace/ Epemun B.B., Ky3smenko H.E.,
HpoznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00IIECTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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