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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 0a30BOoro u yriayOJaEHHOrO YypOBHEH 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
XUMHUYECKUX TUCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHATBLHOTO
oOpa3zoBanusa. B 9Toil cBsA3M wH3yueHHe MpeaMeTa «XUMH OPUCHTHUPOBAHO
MPEUMYIECTBEHHO HA  pPACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCs, BRIOPABIINX OMpPEAeNEHHBIN TPOdUIb
oOydeHwsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanbHON 00pa3oBaTEIbHONW MPOTpaMMBbl CpeaHEro oO0Iero oOpa3oBaHUS
U3yueHue npeaMera «XuUMHUS» OPHUEHTUPOBAHO TaKXe Ha pelIeHHe 3aaad



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

CocrapisitoniuMu ipeaMeTa «XuMUs» Ha ypOBHE YIIYyOJEHHOTO M3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuyueckas xumusi». [lpu onpeaeneHnuu Moaxo0B K 0TO0PY U CTPYKTYpHOU
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
HEOpraHuuecKkass XHMHS» COCTABJISET COBOKYIHOCTb MPEAMETHBIX 3HAaHUU 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 YpOBHE H3YUYCHMsI TpeaMeTa obecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS OO0BEMa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YTIyOJeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
IPOTEKAaHMs PEaKIUil, paCCMAaTPUBAEMbIX C TOUKH 3PEHUS XMMUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanyueckoro 3akoHa u Ilepuoamudeckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUH npu e€ o0pa3oBaHUU U
paspylieHnr, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB e€ oOpa3oBanus. M3ydenue
TUTIOB ~ pEakiui  JOomodHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHM 00
AIEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOIU3E PACILIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS I KIIACCOB OMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIUSHUE CMEXXHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa NSl KJIACCOB XUMHUKO-(DU3UYecKOoro mpoduis O0bimoe
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 (MOJIEKYJIsApHasi Teopusi B (DU3UKE), 3aKOHbI COXPAHEHUS



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

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Oouosiornueckoro npodusis OONMbIIUN yACHbHBIM Bec OyAeT MMETh OpraHuuyecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb 1l OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpHbIE KOMIIOHEHTBI, KakK JHUIOUIbI, OeJIKHU, YIJIEBOJAbI, HYKICHHOBbBIC
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
0O0IIIeHaAYYHBIX METO/IOB MTO3HAHUS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SAX C Yy4eOHBIMU TpeIMeTaMHu, BXOISIIMMH B COCTaB
npeIMeTHbIX obOnacteli «EcTecTBeHHO-HAy4YHBIE TpeaMeThl», «Maremarthka u
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOI'O M CPEJIHETO 0011ero oopa3oBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYUMOCTH SBIJISETCS (POPMUPOBAHKHE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3a7a4yd Ha YIUIYOJIEHHOM YPOBHE U3YYECHHs] NpeIMeTa Mpeirnoiaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeACTABICHUN: O MaTepUATbLHOM €JIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecreueHUuu
YCTOWYMBOTO  pa3BUTHS  UEJIOBEYECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTUYECKOM, YHEPreTUIECKON M MUINEeBOM OE30MacCHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaT€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0OecreueHnn palMoOHAIBHOTO MPHUPOIONOIL30BaHUs, B (HOPMHPOBAHUU
MUPOBO33pEHUSI U OOIIEH KyJIbTypbl YEJIOBEKA, a TaKXe 3KOJIOTUYECKHU
000CHOBAaHHOTO OTHOLICHHS K CBOEMY 37I0POBBIO M IPUPOTHOM Cpeie;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIAMEHTATBHBIX
MOHATUM, 3aKOHOB M TEOPUM XWMHH, COBPEMEHHBIX IPEICTABICHUU O
CTPOCHMH BEIIECTBA HA PAa3HBIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOJAMHAMHYECKHUX U
KMHETHYECKHX 3aKOHOMEPHOCTSX IPOTECKAHUS XHUMUYECKHUX PEAKLIHM, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW MJI1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XHMHH, IJIs1 OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIINI IKOJIOTUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOHN JEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMepepadOTKOU
BEIIECTB;

e yrayOJeHWUE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHWS,
HEOOXOUMBIX IS TPHOOPETCHHMS YMEHUN OPHCHTHUPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHS XWMHYCCKUX SBJICHUN, HWMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U MTOBCEIHEBHOM KU3HHU.

B 1muraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMN 1IEJIOCTHOW CHUCTEMBI CpeHEero oOIero oOpa3oBaHUs NPH H3YUYCHHU
npeaMeTra «XuUMHs» Ha  yrAOyOJIEHHOM ypOBHE OCOOYIO  aKTyaJlbHOCTh
mpruoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHHWE YOEKIEHHOCTH B TI0O3HABAEMOCTH SIBJICHUW TMPUPOIBI,
YBOXEHUS K TPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKJIAHBIX KMCCIICIOBAaHUN B XUMHH, (HOPMHUPOBAHHUE MHUPOBO33PCHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIMTaHMI0O  HAa  OCHOBE  YCBOCHHS
0011IeueI0BeYeCKUX IIEHHOCTEH;

e Ppa3BUTHE MMO3HABATEIHbHBIX MHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHUX
criocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pOBBIO H TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O IMPHUPOIOTIOIH30BAHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYJIbTYpPbl, TPHOOPETEHUE OMbITA OOIIECTBEHHO-
MOJIE3HOM KOJIOTHYECKOMN JESITETbHOCTH.

OO6muiee yucIo 9acoB, MPEAYCMOTPEHHBIX NI U3YUYCHUS] XUMHH HA YTITyOJIEHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeJeNI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUH.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOoMa YIJIepoAa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUAU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnuHapHas, nBoWHAsE U TpoiHast cBs3b. CrocoObl pa3phiBa CBSI3EH B MOJICKYJIaxX
opranndeckux BemiectB. [loHsiTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeguHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYeCKUX COeAUHEHUN. MomnekynsipHble H CTPYKTypHBbIE  (OPMYIIBI.
CtpykTypHble (OpMYyJbl  pa3jIMYHBIX BHUJAOB: pa3BEPHyTas, COKpalléHHAs,
ckenetHas. M3omepus. Buuabl wu30Mepuu: CTpyKTypHas, NPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DHEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P EKTHI).

[IpencraBnenne o kinaccUpUKAMM OpraHUYECKUX BemiecTB. [loHaTne o
dynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psigsl. CuctemaTudeckas
HOMeHKJaTtypa opranudeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobeHHocT U KiIaccu(UKAIuUsl OpraHUYecKuX peakuuil. OKUCIUTENHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX IPEBPAILCHUI:
O3HAaKOMJICHHE ¢ oOpa3laMu OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITBl 110 IPEBPAIICHUID OPraHWYECKUX BEIIECTB MPH HArpeBaHUHU
(maBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOWTaneil yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKaHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTydYeHUs] U TPUMEHEHHUE AJIKAaHOB.

Huknoankanel. OOmas ¢popmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTEeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, 0o601mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB,  Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepus. Dusnmyeckue CBONUCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUHEHUS, 3aMCILCHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JBOMHYIO CBS3b. CrIOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus aikaaueHoB (CONMPsKEHHBIE, U30JIMPOBAHHbBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOWCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX JueHOB. CrOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonoruyeckuii psaj ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XUMHUYECKHE  CBOWMCTBA:  pEaKIUU  NPUCOCAMHEHUS,  JUMEpU3ALUN U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakiMy Ha TPOMHYIO CBsA3b. CIOCOObI MOIydeHHUS
Y IPUMEHEHHE AIIKUHOB.

ApomaTuyeckue YrieBogopoabl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopMmyrna, HOMEHKIATypa U H30MEPHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzoma. IlpencraBieHne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTHUTEIICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CnocoObl MOAy4YeHUs U
MIPUMEHEHUE apOMAaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



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

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DONEeKTPOHHOE CTPOEHUE TaJOTEHIIPOU3BOJIHBIX YIJIEBOJOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJoreHNpPOU3BOAHBIE BOJHOTO M CIMPTOBOIO
pacTBopa MIENoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M U LHUHKOM.
[Tonstne 0 METAJUIOOPIraHUYECKUX COCIMHEHMUSIX. Hcnons3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYEeCKUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHTaHaTa Kajivs, B3aUMOJICHCTBHE alleTUJICHA C
aMMHAYHBIM pacTBopoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIECTBAX, IOJydeHUE OJTHICHA U
U3Y4YeHUE €r0 CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUTaCTMAcC, KaydyKOB HW PE3WHBI, MOJCIMPOBAHHE MOJCKYJI
YII€BOJOPOI0B U FaJlOTr€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuciopoaconepsxkamue opranuyeckKue coeJMHHEHHUS.

[IpenenvHbie omHOAaTOMHBIE CHUPTHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psn, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusnueckre CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKMMH  KUCJIOTAMM.
KauecTBeHHas peakuysi Ha OJHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUIEHIVIMKONb W TIULEpUH. DU3NUEeCcKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJEUCTBUE C OPraHUuYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBnenne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
JelictBue Ha opranu3M 4enoBeka. (CnocoObl TMOJAyYeHHS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO sAnpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauecTBeHHble peakiinu Ha (eHos. TokcuyHOCTh (heHoa.
CrniocoObl nosrydyeHus u npuMeHenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA albJIETUIOB U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIluu, pPEaKIUu C Yy4acTUEeM YIJIEBOJIOPOJHOrO pajuKaa.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O TMPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEJEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICIIHX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxueie 3¢upsl. ['oMonornyueckuii psa, obmas Qopmyna, uzomMepus u
HOMEHKJIaTypa. Duznyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEJIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKUE CBOMCTBA XKUPOB: THAPOIIN3 B
KHUCIION M 1mIeIo9HoM cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPKAIIUX OCTATKH
HEMpPEAEIbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MpbL14 KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapakrepucTuka yrieBoaoB. Knaccudukamms yrieBoaoB (MOHO-, TU-
U Tonucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PYyKTO3a, rajgakro3a, pubo3a,
ne3okcuprbo3a. duznyueckue CBOMCTBA W HaxoXxJaeHUE B mpupoje. dorocunHtes.
XHUMUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YY4aCTUEM CIIUPTOBBIX U AJIBACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MallbTo3a U
JaKkTo3a. BoccraHaBnuBaMME U HEBOCCTAHABIMBAIOIINE AUCaxapuabl. I uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TIIMKOTeHa U
HEJUTI0JI03bl.  PU3MUYECKHMEe CBOMCTBA Kpaxmaja M UEJUIIOJIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmajia: THMAPOJIN3, KAYECTBEHHAs pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3¢GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTh PA3JIMYHBIX CIIMPTOB B BOJIE€, B3aUMO/JICMCTBUE ITAHOJA C HATPUEM,
OKHUCJIEHUE ATWJIIOBOI'O CIIUPTA B albJETH] HAa PACKaJIEHHOM MEIHOM INPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMH Ha albJIeTuibl (C TUIPOKCUIIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIEepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmayia C MOJIOM, PEIICHUE IKCIEPUMEHTAJbHBIX 3a7a4 no temaM «ChupTel U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE 3PUPBD».

A3oTcoaep:Kale OpraHudeckue coeMHeHnsl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUyecKue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moiekyin, obmas ¢opmysia, U30MepHs, HOMEHKIATypa U (U3UYECKHE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpEJCTaBUTE]Ib aMHUHOB apoMaTtudeckoro psga. CrpoeHue
aHwIMHA. B3anuMHOe BiMsHUE TPYNI aTOMOB B MoJjieKyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUS M TpUMEHeHue anudaruyeckux amuHOB. [lonmydenue anunmHa u3
HUTPOOCH30IA.

AmMuHoOkucI0Thl. HomMeHknatypa u nuzomepusi. OTaesbHbIe TPEACTABUTENH O-
AMHMHOKHCJIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAlUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak mnpuponHele nonuMmepsl. llepBuunas, BTOpUYHAss W TpeTUYHAsS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEJIKOB: TUIPOJIW3, JE€HATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEHIECTB M HX MPEBpalICHUI:
pacTBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpPH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JNKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTtconepxamue OpraHu4eCcKue COEZIMHEHUS u «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BbicokOMOJIEKY/ISIPHbIE COCIMHEHHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNN, CPEAHSSI MOJEKYJISIpHAs



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

[Tonumepubie wmatepuanbl. Ilmactmacchl (TOMUATUIICH, TOJUIPOINUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTaaueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH 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, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue MosieKyasapHO (HOpMyNbl OpPraHMYECKOTO COCJAMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIHM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3CH MPU U3YUYCHUU OPraHUYECKOW XUMUHU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHATHI, MNPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHajiu3, CHUHTE3, Kiaccuukaius, HaOIIO/IeHne, H3MEpeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, arToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €AUHUIBI U3MEPEHUS, CKOPOCTb, SHEPrus,
Macca.

buonorusi: kimetka, opraHusM, JKOCHCTeMa, Owuocdepa, MeTadoImu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHUE,



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

['eorpadus: mone3Hble HCKOMAaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIHE CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX saep. XUMHUUYECKHUM 3ieMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukamus XuMUIEeCKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHuwe 5SIEKTPOHOB IO AaTOMHBIM  OPOHUTAISIM.
DONeKTpOHHBIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlMK HOHOB.
DIIEKTPOOTPUIATEIIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsi3b MEPUOAUMYECKOTO 3aKoHA U llepmoguueckoil CUCTEMBI
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNImaM W NEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona JI.11. Menneneesa.

XuMHUeckass CBSI3b. BuAbl XMMHWYECKOM CBS3U: KOBaJICHTHAas, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3u. KpartHble cBs3u. BomoponHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICCTBUS.

BasieHTHOCT, M BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAnHEHUIX. COCTaB KOMIUIEKCHOTO UOHA!
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAYCHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHable pacTBOphl. [Ipencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellienHbie n
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIeCTB. TpUBHUAIIbHBIC
HA3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHMYeCcKoOu
XUMHM. 3aKOH COXPAHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TernaoBbie 3PHEeKTh XUMUYECKUX PEaKIIUH.
TepMoXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

O6paTumble U HeoOpaTUMbIE peaKIuU. XUMHUYECKOoe paBHOBecue. KoHncTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutuyeckas aucconuainus. CuiibHble W claOble AIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJAHBIX PAcTBOPOB: KHUCJIOTHAsi, HEUTpasbHas,
mienounas. Bomopoaueiii mokazatens (pH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. IIpolecchl OKHCIEHHUS W BOCCTAHOBIICHHA.
Baxxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUEe TMEpPOKCHAA BOJOpPOAAa B TMPUCYTCTBUM KaTalud3aTopa, MOJIECIHU
KPUCTAJUTMYECKUX PEIIETOK, TIPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl PacTBOPOB C IOMOIIBIO HHAUKATOPOB, HU3YYCHUE BIUAHUSA PA3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOW PpEAKIMH W TIOJIOKECHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuoguueckol cucremMe XUMHAYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKUEC
CBOMCTBAa HEMETAJJIOB. AJUIOTPOINUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEAKIUU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ MApHUABL.
TonnuBHBIE IIEMEHTHI.

lanmorensl. HaxoxneHue B mpupoze, COCOObI MOMydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BakHEHIne KUCIOPOIACOIepKaIIUe
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TIOTYYCHHS
rajgoreHoB. [I[puMeHeHe TaloreHoB U UX COCINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJyUYEHUS
KuCaopoja. PU3NYECKue U XMMHYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOPOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpupojJe, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
ceprl(VI). CepHuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. HaxoxzaeHue B mpUpoAe, CIOCOOBbI MONYYEHHs, (PU3NYECKHE WU
XUMHUYECKHE CBOMCTBA. AMMMaK, HUTpUAbl. OKCUIBI a30Ta. A30TUCTast U a30THAs
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl MoNydeHUs, (puznueckue u
xumuyeckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBAa TPOCTHIX BEIIECTB, OOPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(Il), okcun yrimepona(lV), yronpHas kuciora u e
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €T0
COEIMHEHU.

Kpemuuii. HaxoxnaeHue B mpupojie, CIocoObl TMOJy4YeHHUs, (PU3HUECKUE H
xumuyeckue cporctBa. Oxcun kpemHusA(IV), kpeMHHEBas KUCIOTa, CUIIMKATHI.
[IpumeneHue kpeMHUs U ero coenuHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cUCTEME XUMUUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTayioB. OOmime
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmiaBbl METAILIOB.

DNEeKTPOXUMUYECKUN P HanmpspkeHuid MeTtawioB.  OOmme  crnocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUsl, MUPOMETAILTYPrus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrocoObl 3alIUThl OT
KOpPPO3HH.

OO6mrast xapakrtepuctuka MeTawioB I[A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuil u kanuii: mnonyyeHue, (QU3NUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COETUHECHU.

OO6mrast xapakrepuctiuka metamuioB IIA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUil: NoJiydeHue, (QPU3NYECKUe u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCIUHEHUH.
XKeécTtkoCcTh BOABI U CIOCOOBI €€ yCTPaHEHUS.



AJIOMUHUN: TIOTydeHue, (GU3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

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

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

Ou3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila MU €ro COEIMHEHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat xanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3NYeCKue U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHuil. OKCHUIbL,
ruapokcuanl U conu kenesza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHU M.

[Muuk: mnomydyeHue, (PU3NMUECKHE U XUMHYECKHE CBOHCTBA. AMQoOTEpHBIC
CBOICTBA OKCHJIa ¥ TUJPOKCHUIA IMHKA, TUAPOKCOKOMIUIEKCHI IIuHKA. [IpumeHnenue
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydyeHre oO0pa3l0oB HEMETaIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHCJIOpOJE, H3Y4YEHHE KOJUIEKIMU «MeTaibl W CIUIaBbl», B3aUMOJCHCTBUE
MIEJIOYHBIX U MIETO0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEpUaIoB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
1I€JI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUUYECKME aHUOHBI, KATUOH BOJOPO/a
U KaTHOHbl METAJJIOB, B3aMMOJECUCTBHE THUIPOKCUIOB aIIOMUHUS U LUHKA C
pacTBOpamMu KHMCJIOT M ILIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUNY,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumMuu B o0ecrieueHn yCTOMYMBOIO pa3BUTHS uenoBedyecTBa. [loHsTue
O HAy4yHbIX METOJax IIO3HAaHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbBIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpPHON KHUCJIOTHI, MeTaHoJa). [IpoMbITieHHbIe CTTOCOOBI MOYYSHHUSI METaIOB H
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHEPreTuueckoil 0€30MacHOCTH.

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



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe N00aBKU. Poib xumuu B
obOecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MpPEeNaparoB OBITOBOM XMMHUHM B TOBCEIHEBHOMN
KU3ZHU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OpECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 1y 35eKTpoHUKU. HaHoTeXHOI0THM.

PacuétHrnle 3agaun.

Pacuétel: Macchl BelmiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEAKIMU, €CIW OJHO U3
BEIIIECTB WMEET NpHUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOIYKTA
peakiuu, €cCiad OJJHO M3 BEIIECTB JAaHO B BHJE pPAcTBOpa C ONPEACIEHHOMU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHICHTpPAllMM BEIIECTBA B PACTBOPE, JOJHM BbIXOJA IPOAYKTAa pEAKIUUA OT
TEOPETUYECKH BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanmuzarus ~ MeXnpeaMETHBIX  CBsA3€H MpU  HM3y4YCHHH  OOmed |
HeopraHmyeckoi xumuu B 11 Kiacce OCyIIeCTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, IPUHSATHIX B OTAEIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: SABJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePUOJIUIHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

®usuka: Marepus, MHUKPOMHUD, MAaKpOMHUpP, aTOM, D3JIEKTPOH, HPOTOH,
HEUTPOH, HOH, U30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUI YPOBEHb,
BEILIECTBO, TEJIO, OO0BEM, arperaTHO€ COCTOSIHUE BEIECTBA, WJICAJIbHBIA Tra3,
¢du3nuecKkre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: xneTka, opraHusm, 3KocUcTemMa, Ouocdepa, MeTaboIu3M, MaKPO-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOIbI, HYKIIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITIOTOK SHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKass MPOMBIIIJIEHHOCTh, METAJLUTYPTUSl, CTPOUTEIIbHBIE
MaTepHuaibl, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IMHUILIEBAs MPOMBIILICHHOCTb,
dbapmarieBTHUECKAS MIPOMBIIIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKUX



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



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHMA

JIMUHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBMM C CHCTEMHO-IEITEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA NpeaMeTa «XHUMUS» Ha YPOBHE CPEIHETO
oO1iero o0pa3oBaHMsS BBIICICHBI CIEAYIOIIME COCTaBIAIONIME: OCO3HAHUE
0o0yJarolmuUMHUCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CAMOONPEACICHNIO; HAJTUUMEe MOTUBALIMM K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYaloImMXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAI