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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 pOrpaMMBbl CpeaHEero o01ero
o0pazoBanusa(POIl COO), npeacraBieHHbIX B PeaepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanuy, peaqu3yIOIIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOoJIOKeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHMMAET BA)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus yvammxcs 10-11 xmaccos.
W3yuyenue mpeamera, peaiumzyeMoe B yclnoBusAX auddepeHnnpoBaHHOTO,
npouiabHOro OOydYeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaiuy UX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKE IS
IPOJIOJDKEHUST 00Y4YeHHUsT B OpraHuzaiusx mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCA OAHOW U3 MPUOPHUTETHBIX TUCIUTIINH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
noJpoOHYI0 ~ MHTEpIpPETalii0 B COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMHU
nosioxenusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IICJICH, COACpIKaHMS,
pe3yNnbTaToB O0yueHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJICIYIONINE BBIMIOJIHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
NOJIyYEHHE TPEJCTABICHUS O LENsX, COAEpXKaHUM, OOLIel cTpaTeruu
o0y4yeHus, BOCIIMTAHUS U PA3BUTHSA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
olpejieNieHUe: MPUHIMUIOB CTPYKTYPUPOBAHHUS M IOCIEIOBATEIBLHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KaYeCTBEHHBIX €ro
XapaKTEePHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTeIbHBIX JOCTIXKEHHH OOydYarommxcs B
pamMKax HWTOTOBOM arrectan B (opMe €IUHOrO TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma a1 yriayOnEHHOTO 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 TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMUECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPXKATEIBHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI OCHOBHOM 0Opa3oBaTesbHOM
IPOTPaAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATHUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBMM C HAINpPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro u yriayOJaEHHOTO YpPOBHEH B CHCTEME
mudGepeHIIMPOBAaHHOTO O0yUEHHS Ha YpPOBHE CpEIHEro oOlIero oOpa3oBaHUS
XUMHUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H HA pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBsA3M wm3yueHHe mnpeaMeTa «XUMH» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HA  pPACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCs, BRIOPABIINX OMPENeNEHHBIN TPOdUITb
oOydYeHwsl, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pE3yiabTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTENbHON MPOTPaMMBl CpeaHero oOIiero oOpa3oBaHUs
u3yueHue rnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIbHOCTH, MMEIONIMX MEXIUCIUIUIMHAPHBIH,
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 XHMHUS» COCTAaBJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUU, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMmera. JTa cuctema
3HAHMM TOJYy4YaeT OMNpeJeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YriayOJIEHHOM YpOBHE H3ydeHHs MpeaMera olecreueHa
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 PeaKINii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUSI XMMUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanyueckoro 3akoHa u Ilepuoamudeckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHAETCS C TOYKH 3PEHUS YHEPreTUYeCKUX M3MEHEHUN Tpu €€ o0pa3oBaHUU U
paspylieHnr, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB e€ oOpa3oBanus. M3ydenue
TUTIOB ~ pEakiui  JOomodHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHM 00
ANEKTPOXUMHUYECKUX 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 TpEeaMeETa NSl KJIACCOB XUMHUKO-(DU3UIECKOTO Mpoduis 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-
MOJIEKYJsipHasE Teopusi (MOJEKYJsApHash 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-
Oouosiorndueckoro npodusis OONMbIIUN yACHIbHBIM Bec OyAeT MMETh OpraHudeckas
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
0O0IIIeHaAYYHBIX METO/I0OB TTO3HAHUS U OIbITa MPAKTHUYECKOTO 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 mNpeACTaBIECHUN: O MaTepUATBLHOM €IMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecredeHUuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTHYECKOM, YHEPreTHIECKON M MHINEeBOM 0€30MacHOCTH, 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 OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOTHON 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  TEPMOAMHAMHUYECKHUX U
KMHETHYECKHX 3aKOHOMEPHOCTSX IPOTECKAHUS XHUMHUYECKHUX PEAKLIHM, O



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

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAHUS
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 U OIEHKH C MO3UIINI HKOJOTUUECKON 0€30MacHOCTH MOCIIEICTBUI
OBITOBOW W TPOM3BOACTBECHHOHN JEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMepepadOTKOU
BEIIICCTB;

e yrayOJeHWUE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHWS,
HEOOXOUMBIX IS TPHOOPETCHHS YMEHUW OPHUCHTHUPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SBJICHUW, HWMCIONIUX MECTO B
IIPHUPOJIC, B MPAKTHUYCCKON JCATEITHPHOCTH U MTOBCEIHEBHOM KU3HU.

B rmuraHe peanmuzanmuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CpPEIHETO OOIIEero oO0pa3oBaHUS NPH HU3YYCHHH
npenMera «XUMHUSA» Ha  YIUIYOJICHHOM  ypOBHE OCOOYIO  aKTyaJbHOCTH
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUS K TIpolleccy TBOpYEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAIHBIX HMCCIEIOBAaHUN B XUMUH, (HOPMHpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥  CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00IIeYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX
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 TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOTO TMPHUPOOTIOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKON KYJIbTYpPbI, TPUOOPETEHUE OMbITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIHbHOCTH.

OO6muiee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YUYCHUS] XUMHUH HA YTITyOJIEHHOM
YpOBHE cpenHero obmiero 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 0CHOBbI OPraHU4eCKOM XMMUHM.

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
OpraHUYeCKUX COEJUHEHMsIX. Tumbl TUOpPUAM3AIMK AaTOMHBIX OpOuTaneit
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeguHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX COoeAuHEHUN. MOoNeKynsipHble W  CTPYKTYpHbIE  (OPMYIIBIL.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetHas. WM3omepus. Buuabl u30Mepuu: CTpyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccupuKaMu OpraHUyYecKux BemiecTB. llonsTtue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa opranumdyeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobeHHocT U KiIaccu(UKAIUsl OpPraHUYeCKUX peakiuid. OKUCIUTETbHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILLCHUI:
O3HAaKOMJICHHE ¢ oOpa3laMu OpraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOuTaneil yrieponaa, o-cBsizb. DU3MUECKHE CBOMCTBA
AJIKAHOB.



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

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIONEHTAH, IUKIOTEKCaH) IUKIoaaKaHoB. CrocoObl 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. Dusmyeckre 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. Knaccudukaius ankagueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOWCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX JueHOB. CrOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XUMHUYECKHE  CBOMCTBA:  pEaKIUU  NPUCOCAMHEHUS,  JUMEpHU3alHMH 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 hopmyrna, HOMEHKIATypa U U30MEPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, peakuud NPUCOECAMHEHUS, OKUCJIEHHUE TOMOJOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoa. [lomumepusanus crupona. CnocoObl MOJTyUYeHUs U
MIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIOPOJIOB.

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



MEPEroHKa, KPEKUHI (TePMUYECKUM, KATAIUTHYECKU), pUPOPMUHT, TUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMeleHns TajoreHa Ha TUIPOKCOTPYNIly, HHUTPOTPYIIY, IHAHOTPYIMY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHMKE U TPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YIi€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHTraHaTa Kaliks, B3aUMOJICUCTBHE alleTUJICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYKEHUE
yriaepojia ¥ BOJOPOJia B OpPraHWYECKHX BEIIECTBAX, IOJyUeHUE OITHICHA U
U3Y4YeHUE €Tr0 CBOWMCTB, O3HaKoMJjieHHe C KoJulekuusmMu «HedTb» u «Yromby, C
oOpa3niaMu  TUTacTMAacc, KaydyKOB HM  PE3WHBI, MOJCIMPOBAHUE MOJICKYJ
YII€BOJOPOI0B U FaJOTre€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranuyeckKue coeJHHEHHUA.

[IpenenvHble omHOaTOMHBIE CHUPTHl. CTpoeHue MoOJeKyn (Ha mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa U  kiaccudukamus. Dusnueckue CBOMCTBA  MpeaeNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, Jeruiparalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYEeCKUMH  KHUCJIOTAMM.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OcCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHble CHUPTBI — JTUIEHIVIMKONb U TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILECHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBnenne 0 MexXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
JlelictBe Ha opranu3M 4enoBeka. CrnocoObl MOJAyYeHHS] U MPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

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



cBoiictB (penona. KauecTBeHHble peakiiuu Ha (eHos. TokcuyHOCTh (heHora.
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. Du3nueckue 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 KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUH C Yy4acTUEeM YIJIEBOJIOPOJHOrO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTenu BBICIIHX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAs, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upnl. ['oMonornueckuii psa, oOmas (opMmyna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKHME CBOWMCTBA: TUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpeIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B MPUPO/IE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapaktepuctuka yriaeBoaoB. Knaccudukamms yrieBoaoB (MOHO-, TU-
U Tonucaxapuabl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajgakro3a, pubo3a,
ne3okcuprdo3a. du3znyuecKkue CBOMCTBA M HAaXOXJIEeHHWE B mpupoje. POoTOCUHTE3.
XHUMUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMU C YY4aCTUEM CIHUPTOBBIX U AJIbACTUIHON
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajbTo3a U
JaKkTo3a. BoccTaHaBnMBaKOMIME U HEBOCCTAHABIMBAIOIINE AUCaxapuabl. | uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lomucaxapuasl: kpaxmail,
INIMKOTeH U 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MYECKHME CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHE
CBOWCTBA Kpaxmalia: TMAPOJIN3, KAYECTBEHHAs peaklus C HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3¢GupoB eitoo3bl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTh Pa3JIMYHBIX CHUPTOB B BOJIE€, B3aUMOJICMICTBUE ATAHOJA C HATPUEM,
OKHUCJIEHUE ATWJIIOBOI'O CIIUPTa B albJETH] HAa PACKaJIEHHOM MEIHOM INPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeTuAbl (C THUIPOKCHUIIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIEepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmayia C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3aAad no temaM «ChoupTel U
denoinby, «KapooHoBbie KUCTOTHI. CIOKHBIE d3PUPBD».

A3oTcoaep:Kale OpraHudeckue coelMHeHunsl.

AMUHBI — OpraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTuyeckue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosiekyl, obmias dbopmyia, U30MepHsi, HOMEHKIaTypa W (HU3UYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anu(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpEJCTaBUTE]Ib aMHUHOB apoMarudeckoro psna. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuiInHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiIuH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunmmHa u3
HUTPOOCH30J1A.

AmMuHOKucH0Thl. HoMeHknatypa u uzomepusi. OTaelbHbIE TPEACTABUTENH O-
AMHMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peakiusl TMOJUKOHJEHCAU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak npuponHele nonuMmepsl. llepBuunas, BTOpMYHAss W TpeTUYHAs
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JEHATypaulus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEHIECTB M HUX MPEBpaALICHUI:
pacTBopeHUe O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTtconepxamme OpraHu4eCcKue COEZIMHEHUS u «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BoicokOMOJIEKY/ISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs



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

[Tonumepubie wmatepuanbl. I[lmactmacchl (TOJUATUIICH, TOJUMPONUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTaaueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN ) U CUIIMKOHBI. 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 HW3YUYCHMsI BEIIECTB M HUX MPEBPAIICHUM:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmosekyaspHod (OpMyNbl OpPraHMYECKOTO COCIMHEHHUS 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 BEHIECTB, YCTAHOBIEHUE CTPYKTYPHOU (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 XUMHUH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHSTHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukausi, HaOIIOJIEHWe, W3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, arToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €IUHHIIBI U3MEPEHUsl, CKOPOCTb, SHEPTHs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUN MHUTaHUSA, OpPOXKEHUE,



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

['eorpadus: mone3Hble NCKOMAeMBbIE, TOIIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX aaep. XuMHuueckuil anemeHnt. M3otonsl. 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 KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlMK HOHOB.
DIIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.N. MenneneeBa. CBsi3b MEPUOAUYECKOrO 3aKkoHA W llepmoguueckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEepHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona JI.11. Menneneena.

XuMHUecKkass CBSI3b. BHAbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTaJuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3u. KpartHble cBs3u. BopopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICUCTBUS.

BajieHTHOCTP W BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

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

BemectBa  MONEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  [HIIbI
KPUCTAJTMYECKUX PEHIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PAaCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellieHHbie n
HEHACBIIIEHHbIE PACTBOPbBI, pACTBOPUMOCTh. KpucTamioruaparsl.



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

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHMYeCcKoOu
XUMHM. 3aKOH COXPAaHEHHMsS] MAacChl BEHIECTB; 3aKOH COXPAHCHUS U MPEBPAIICHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TermnoBbie 3PHeKThl XUMHUUYECKUX PEaKIIHil.
TepMoXuMHYECKUE YPaBHEHUS.

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

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

OnekTponuTuyeckas aucconuarus. CwibHbie U CJIa0ble DJICKTPOJIUTHI.
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 BOCCTAaHOBHUTENb. lIpolecchl OKHUCIEHUS W BOCCTaHOBJICHMSI.
Baxxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpPOAAa B MNPUCYTCTBUM KaTalu3aTopa, MOMACIU
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 llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKUEC
CBOMCTBAa HEMETAJJIOB. AJUIOTPOINUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢u3mdeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAJUIAMA W  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ MApPHUABI.
TonnuBHBIE IIEMEHTHI.

lamorensl. HaxoxneHue B mpupoze, COCOObI MOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BakHeHIne KUCIOpOACOAepKallue
COeMHEHUs TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COCINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJyUYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOoJa U
030Ha. OKCUABI U IEPOKCUBI.

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. [IpuMeHeHne cepbl U €€ COETMHEHU M.

Azor. Haxoxaenue B mpUpoAe, CHOCOOBbI MONYYEHHs, (PU3HYECKHE WU
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPpUAbl. OKCHIbI a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxnenue B mpupoje, crnocoObl TMonydeHus, (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 XUMHUUYECKHE CBOWCTBAa TIPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(Il), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKu. [IprMeHeHne MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIIEPOIOM, U €ro
COE€IMHEHUM.

Kpemuuii. HaxoxpaeHue B mpupojie, CIOcoObl MOJy4YeHUs, (PUBHUECKUE H
xuMuueckue cpoiictBa. Oxcua kpemuusi(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHUs U ero coequHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMeraiuioB B [leproanueckoi CUCTEME XMMUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DJIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY W TEXHUKE.
CriaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psif  HanmpspkeHuid MeTtawioB. OOmme  crnocoObl

MOJy4ECHUS METaJIOB: TUAPOMETAILTYPIHS, MIAPOMETAILTYPIus,
anexktpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOppO3UH.

Oo6mrast xapakrtepuctuka MeTawioB I[A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctuka metamuioB I[A-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydeHue, (QPU3NUYEeCKue u
XUMHAYECKHE CBOWCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ 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 noarpynn (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.

Ou3nyeckue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COCAWHECHUM.
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
CBOIMCTBA OKCHJIA ¥ TUJPOKCHUAA LIMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [I[pumeHeHue
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydyeHre oO0pa3l0oB HEMETaIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHCJIOpOJE, W3y4YeHHE KoJuleKuMu «MeTamuibl M CIUIaBbl», B3aUMOJICHUCTBUE
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 KaTHUOHbl METAJJIOB, B3aMMOJECUCTBHE THUIPOKCUIOB AIIOMHHUSA U LMUHKA 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 xuMun B o0ecrieueHr yCTOMYMBOTO pa3BUTHS ueiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbBIE
crocoObl MOYYEHHUs Ba)KHEUIIMX BELIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUAKa,
CEepHOM KHCIIOThI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Pojgb XuMuu B pa3BUTUHA MEAULIMHBI.



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

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOr0 MCHOJIb30BaHMS NpenaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3HHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIIME CTPOUTENbHBbIE MaTepHualibl (IIEMEHT,
OeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepaMHuKa.
Marepuansl s 3JeKTpoHUKU. HaHOTeXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00ObEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM O00BEMY OHOTO M3 Y4YaCTBYIOIIMX B PEAaKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEaKlWU, €CIU OJHO U3
BEIIIECTB MMEET MNpPUMECH, MacCchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJYKTA
peakuuu, €cid OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeaeiaEéHHOU
MaccOBOM J0Jie pacTBOPEHHOIO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJM BBIXOAA MPOJIYKTa PEAKIUUA OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl Tpu  HU3YyYEeHUH oOmed o
HeopraHudeckoil xumuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCIOJIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITHH, MPUHATHIX B OTJAEIBHBIX
IpeIMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO01mume ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUUKAIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MepeHune, IKCIIEPUMEHT, MOJIEITh, MOJICITUPOBAHUE.

®usnka: Marepusi, MHUKPOMHD, MAKpPOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHD,
BEILIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, WJICAJIbHBIA Tra3,
du3nueckre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHUS, Macca.

buonorus: xineTka, opraHu3M, 3KOCHCTEMa, Onocdepa, MeTadoIn3M, MaKpO-
Y MUKPO3JIEMEHTHI, OCJIKH, KUPbI, YTIEBOAbI, HYKIIEUHOBbIE KUCIOTHI, ()E€PMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, TOJIE3HBIE MCKOTAEMBbIE, TOTUIHBO,
PECYPCBIL.

TexHomorusi: XuMHUYecKass MPOMBIIIJIEHHOCTh, METAJLTYprUsl, CTPOUTEIbHbIE
MaTepualibl, CeJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCPHUAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



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

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHETrO
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABIISIIOLIME: OCO3HAHUE
0o0yJarolmUMHCST POCCUMCKON TIpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOIIPEIEIICHUI0; HAIMYME MOTUBALIUU K
0Oy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPABOCO3HAHMS, IKOJIOTMUECKOU KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3zoBaTeIbHON JeTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTBITA TO3HABATEIBHON M MPAKTHUYECKOW JEeATEIHLHOCTH
oOydarmuxcs B MpoLiecce peajan3aluyd o0pa3oBaTeIbHON NeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIMTAHMS:

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAYKEHUS K 3aKOHY U IIPABONOPSIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 3a7[a4, BHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUH;

YB)KEHHUS K TPOILIECCY TBOpYECTBA B 0OJACTH TEOPUHM M MPAKTHYECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAONMIOJEHUHN, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECa W TI03HABATEIHPHBIX MOTHBOB B TIOJYYCHHUH | TOCICAYIONIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBECHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBS3aHHBIC C XUMUYCCKUMHU SBIICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYSICh HA MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIICICTBHM
MIOCTYITKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbA:

NMOHMMAaHUS IIEHHOCTEH 370pOoBOTO UM Oe3omacHOro o0pasza JKW3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIFO/ICHUST TIpaBUJl OE301AaCHOr0 OOpallleHUs] C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBHIYAJIBHOTO W  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU TMPAKTHUYECKUX 3a1ad
COLIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YeHHUI0 Mpodeccuil pa3IudHoro poja, B TOM
Y1Clie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yYBOXKECHUS K TPYAY, JIOAM TPYy/la U pe3yJbTaTaM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaTbHON TPaeKTOPUH
oOpa3zoBaHus, Oyaymer mnpodeccmr W peanu3alid COOCTBEHHBIX JKM3HCHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB H
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH I1€JIECOO00PA3HOT0 OTHOMIICHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIe;

MOHUMAaHUST TJIIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
HYKOHOMHYECKUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMAIBHON CPEJIbI;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JEUCTBHUM, IMPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeSATeTbHOCTU AKOJIOTUYECKON HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKe, CHOCOOHOCTU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
nmpeAcTaBiIeHUs 00 OKPY’KaroIeM MHUpPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUHU TPOoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIN3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBIECHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYJIbTYpbl, B PEIICHUU TJI00ATHHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHMYECKH KOM(POPTHOMN >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHONM TIpaMOTHOCTH: IIOHMMaHUS CYHUIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy4aeMble 3HAHMS JJIs aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEAbI0 TIONyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeSATEbHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yabTaThl OCBOCHHS MPOTPaMMBbl IO XMMHHU Ha YPOBHE
CpeaHero oo1ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IO3HAHUSA,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, Hay4YHbIH (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHUS (TIO3HABaTeIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M yHUBEpCAJIbHbIE Y4eOHBIC
JNEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXAOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIbHBIMH, KOMMYHHMKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBHS

1) 6a30Bble JJOruvYecKne JeMCcTBHS:

CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOJIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABICHHBIMU LIEJISAMU;

UCIIOJIB30BaTh NPU OCBOEHWU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIAICJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS VISl OOBSICHEHUS OTIEIBHBIX (DAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBaHUSI M KPUTEPUU [JI KiIacCU(PUKAMKU BEIIECTB U
XUMHUYECKHUX PEaKIU;

YCTaHABIMBATh MPUYUHHO-CICICTBEHHbIE CBA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJIEHHUS (MHAYKTUBHBIE, JE€AYKTHBHBIE, IO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUAX, GOPMYIUPOBATH BHIBOBI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MO/ICIIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas (QopMmysa, ypaBHEHHUE XUMHUYECKOUN



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJI€Th OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LEJIM U 33/1a4l UCCIIEIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0/IaTh 3a XOJAOM
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
JEATeIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTUYECKUX 3a]a4, MNPUMEHEHUIO Pa3InYHbIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPOpManuu (HAy4HO-
NOMyJsIpHAsl JUTepaTypa XHMHUYECKOrO COJEp)KaHUs, CIPAaBOYHbIE IOCOOMUS,
pecypcel MHTEepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JI0OCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npUOOPETaTh OMBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaIruu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore cC
XAMUYECKOW WH(POpMANME: NPUMEHITh MEXNpenaMeTHole ((hu3udeckue u
MaTeMaTUYEeCKHe) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJ1a€MOM TEMBI B X0J1€ JUAI0Ta U/ WU
JTUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPENTOKEHHUS
OTHOCHTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKONW pabOThl MO MCCIETOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0/J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, OMpenesss €€ Ueau M 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4E€OHBIX M UCCIEJOBAaTEeIbCKUX 3a/ad, BbIOMpATh Haunboiee
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 OCBOCHHS MPOTPAMMBI 10 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmiero o0pa3oBaHMs BKIOYAIOT CHEHU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIUU W MPEOoOPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHWU B PA3JIHYHBIX y4eOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHBIE PE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIICUCHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHuu palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBbIO U IPUPOJIHOM CPEJIE;

BJaJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO30OYXIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alMsi AaTOMHBIX OpOWTalel, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpymmna, pajaudkan, CTPYKTypHbie Gopmylbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHas W MPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTUYECKUUA psAJl, TOMOJOTH, YTIEBOJAOPOJIbI,
KHUCTIOPOJI- U a30TCOJEpKAlUe OpPraHUYeCKUe COCAMHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon J[. VM. MenneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BeniecTB A. M. ByTnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBPAIICHUS DSHEPrUM TMpPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SIBIICHHI; TIPEACTaBICHUS
O MEXaHH3MaxX XHMHUYECKHX pPEaKlIHi, TEPMOIUHAMHYECKUX KM KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH U Me30MepHBIN 3¢ dexTrl, opueHTaHThl | 1 Il pona);
(akTONOTHYEeCKNE CBENCHHUSI O CBOMCTBAX, COCTaBe, MOJMYYCHHH U O€301acHOM
UCIIOJIb30BAaHUM BaXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENBbHOCTH  YeJIOBeKa, OOMIMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOM3BOJICTBA METAHOIA, TTepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBIIMBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJII COCTaBJICHUS MOJICKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO OajaHca »S3TUX peakiuil, peakuuil HOHHOro OOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;



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

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABIMBATh MPUHAIJICKHOCTh H3YUCHHBIX
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
MpEACTAaBUTENICH OPraHUYECKUX BEIIECTB (ITWJICH, alleTUJICH, TOJYOJ, TJUILEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAS KHUCJIOTHI,
[JIMIVH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHue);

c(hOpMUPOBAHHOCTh yMEHUSI OMNPENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAas CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATHh IIOJOKEHUS] TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAaHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkue MU XUMHUYECKHME CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUYHBIX
KJIACCOB OPraHUYECKUX BEILECTB: AJIKAHOB, ITUKJIOAJIIKAHOB, AJIKEHOB, AJIKAITUCHOB,
AQJKUHOB, apOMAaTHYECKUX YIJIEBOJOPOJOB, CIHUPTOB, aJbJIETUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, POCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN H
aMUHOB, aMHHOKHCJIOT, OEJIKOB, YIJICBOJAOB (MOHO-, JH- W TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXJAY  HUMH  YpaBHECHHUSIMHU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIMNA C MCIOJIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KJIAaTh HAa KOHKPETHBIX IPUMEpPaX
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYCCKUX COCTUHEHUN OT
KpaTHOCTH U TUIIA KOBAJEHTHOM CBS3M (OG- U M-CBSA3M), B3AUMHOTO BJIMSHUS aTOMOB
Y rpynn aTOMOB B MOJIEKYJIax;

c(hOopMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOYHHUKHU YTIIECBOIOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TIepepaboTKh M
MPaKTHIECKOE TPUMEHCHHE TIPOYKTOB MePepadOTKH;

c(hOpMHUPOBAHHOCTh BIIQJCHUS CHCTEMON 3HAHWHW O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HaHUS — HAOJFOACHUN, U3MEPECHUH, MOJICIUPOBAHNUN, YKCIICPHUMEHTE
(peaibHOM U MBICJICHHOM ) U YMEHHUS MPUMEHSTh 3TH 3HAHUS;

c(hopMUPOBAaHHOCTH YMEHHUS MIPUMEHSTD OCHOBHBIC omnepanuu
MBICIIUTEIILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0O0O0OIIeHHE,



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

c(hOpMUPOBAHHOCTb YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUs CYIIHOCTH MAaTepUAIbHOTO €IMHCTBA MUDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTh YMEHHI: TMPOBOJUTH PACUYETHl MO XUMUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BElIECTBA MO WM3BECTHBIM MACCOBBIM JIOJISIM XHMHYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJIOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOM JICATEILHOCTH 4YEJIOBEKa, CBS3aHHOM C TmepepaboTKoi
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHPHO IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUM DKCTIEPUMEHT (MOJYyYEHUE M M3YYCHHE CBOWCTB OPraHMYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKLIMHU YIIEBOJAOPOJOB Pa3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
33/1ad 10 PACIO3HABAHWIO OPraHWYECKUX BEIIECTB) C COOJIOCHUEM IPaBHII
0e30macHOro OoOpalleHus ¢ BEIIeCTBAMH W JIaOOpaTOPHBIM 000PYIOBaHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBHIa SKOJIOTHYECKU I1€JIeCO00pa3HOTO MOBEJACHUS B OBITY H
TPYZAOBOM JEATEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 3JI0POBBS, OKPYKAIOIICH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMYUBOIO Pa3BUTHSA,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [IK;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh MPUMEHEHUS OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBIATh IICJIICHANIPABICHHBIA TOMCK
XUMHAYECKONU MHMOPMAIIUK B PA3TMYHBIX UCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopManuu, UHTepHET U IpyTHe), KPpUTHICCKU
aHaJIM3MPOBaTh XMMHYECKYI0 MH(OpMAIMIO, mepepadaThiBaTh €€ M UCIO0JIH30BATh
B COOTBETCTBHUU C MOCTABJICHHON y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHuyeckas
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
pPa3BUTHA, B PEIICHUU NPOOJEM SKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHHMS K CBOEMY 3J0pPOBBIO M TPUPOIHOMN

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

W30TOIIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTATIN, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpUAM3alids aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pemeTka, XUMUYECKas peakius, pacTBOp, DJICKTPOJIUTHI,
HEIJICKTPOJIUTBI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUECKON peakiii, XUMHUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHUS AIEKTPOJUTHUYECKON TUCCOIMALNM, TEPUOIUYECCKUM
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3AKOH COXPAHCHUS U
MIPEBPAILICHUS SHEPTUM NMPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PECHUYECKHE 3HAHHUA, JIeKAllME B OCHOBE IMOHUMAaHUSA
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOCHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJAMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUUYECKUX
peakiui, TEPMOJUHAMUYECKHUX M  KUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECHUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30MMacCHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWUYECCKUX BEIISCTB B OBITY M NMPAKTHYCCKOMN
NEATEIBHOCTA  4YeJOBEKa, OOMMX  HAy4YHBIX MOPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTepHbBIC MPU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTb YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY IS
cocTaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cucreMatnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACINISITh BAJICHTHOCTh U CTENIEHb 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 M THUIA KPUCTAUIMUECKOW pEmETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHUMW:  KJIacCUPUIMPOBATh:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUIHBIM MTPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIUIOBOMY 3(h(EeKTy peakiuu, W3MEHESHUIO
CTeNeHEel OKHCIEHHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaau3aTopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIUi;

c(hOopMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI NIEPUOJANUECKOTO 3aKoHa /JI.
W. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHUYECKHX 3JIEMEHTOB ME€PBOrO—YETBEPTOrO IEPUOJOB
[Tepunoanueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MOHSITHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTANIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U HX
COeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . H.
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAaHHOCTh YMEHHMW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJACCOB,  MOATBEPKIATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABICHUS AJICKTPOHHOTO OanaHca
ATUX peaKklui; peakluii MOHHOrO0 OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MPUMEpPEe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
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 Bo3jaeicTBul (mpunuun Jle larense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllue Hay4yHbIE TPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIIEHUS PUCK-TIONTh3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIOICHUE, H3MEpPEHUEe, MOJIeIUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOIB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSITh 3TH 3HAHUS MPU IKCIIEPUMEHTAIHLHOM HCCIISIOBAHUM BEIIECTB
U IS OOBSICHEHHS XUMHYECKUX SBJICHHM, HMMEIOIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIECTBa WM 00bEMA Ta3a MO0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOUIUX B PEAKIMH BELIECTB; TEIIOBOTO 3ddekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
U3BECTHOM CTEIMEHBIO JUCCOIMAlMK; Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
IPOJIYKTa pEaKluH, €CIU OJHO M3 MCXOIAHBIX BEIIECTB JAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAaHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTA PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TUTAHUPOBATh W TMPOBOJIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pPacTBOPOB BEIIECTB C TMOMOIIbI0 HWHIWKATOPOB, H3YyYEHUE BIHSHUS
pa3nuyHbIX  (AKTOPOB HA  CKOPOCTh XHUMHUYECKOW peaklnu, peuieHue
AKCHEPUMEHTAIbHBIX 3a7ay 1o TemaM «Mertamisly» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1a00paToOpHBIM
obopynoBanueMm, (HopMynupoBaTh I€db HCCJICIOBAHUS, TPEICTABIATH B
paznuuHoi QopMe pe3ynbTaThl SKCHEPUMEHTA, aHAJIU3UPOBATH M OLEHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BeElEeCTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JA0OPATOPHBIX XUMUUYECKUX
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 JIEUCTBUSI HA YKUBBIE OPraHU3MBI ONMPEACIEHHBIX HEOPraHMYECKUX
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 Ipyrue), KpUTUUYECKH
aHAJTM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, TiepepadaTeiBaTh €€ U UCTOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4ueOHOM 3aa4eil.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
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
https://m.edsoo.ru/d69df650
a¢upsl. XKups
3.3 YraeBoib 9 bubmorexa HOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus
4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 12 bubmmorera [TOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
bu6moreka [IOK
5.1 BricokoMosIeKyIsIpHBbIE COCTMHEHUSI 6
https://m.edsoo.ru/d69df650
Hroro mo pazgeny 6
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11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB H TeM mudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproandueckuii 3aKoH
P pHoA bubmmoreka [{OK
1.1 u [lepnoanueckas cuctemMma XUMUYECKUX 9
https://m.edsoo.ru/2dd57{24
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 1 1 bubmuorexa [JOK
' BEILlECTB https://m.edsoo.ru/2dd57f24
b K
1.3 XUMHUYECKUE PEaKIINU 19 1 3 nommorexa O
https://m.edsoo.ru/2dd57f24
Hroro no pasgeny 39
Pasznen 2. Heoprannueckasi Xumusi
2.1 Hewmerarmmbi 31 1 3 bubmorexa HOK
https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTajLIbl https:/m.edsoo.ru/2dd57£24
Wroro no pazgeny 54
Pa3pen 3. Xumus u ;Ku3HL
31 Mertoapl 1103HaHUS B XUMUHA. XUMUSA U 9 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd5724
Hroro no paszneny 9
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YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YYEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueii Jiyauna B.B. O6miectBo ¢
OrpaHUYE€HHON OTBETCTBEHHOCTHIO «JJPODA»; AKunoHepHOoe 00111eCTBO
«3narenscTBo «lIpocsemenue»

* Xumus; yrinyonenHoe ooydyenue, 11 knace/ Epemun B.B., Ky3smenko H.E.,
HposznoB A.A., u ap.; nox peaakuueit Jiyauna B.B. OGmiectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIMoHEpHOE 00IIIECTBO

«H?;}I&TGJII)CTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JJIs1 YUUTEJIA
Xumusi. COopHUK 3a7a4 U ynpaxkHeHuil. 10-11 kmaccsl.

Xumusi. Pabogas terpaas. 10,11 knacc. O.C INabpuensu

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

Poccuiickas anektponHas mkouna: https://resh.edu.ru/subject/29/10/
bubnmoreka [{OK : https://lesson.academy-content.myschool.edu.ru/04/10
Kypuan "Xumus n Kuszup - XXI Bex" : http://www.hij.ru

VYyeOuuk xumun. Aapec caira: http://my.mail.ru/community/chem-textbook/
Bupryansnas Xumunueckas [llkomna. Anpec caitta: http://him-school.ru
[Toptan dyHmamMeHTaIbHOTO XUMUYECKOTO 0OpazoBanus Poccun. Anpec

caiita: http://www.chemnet.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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Bnageney Xpamosa HaTansa BaneHTuHoBHa
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