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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3axkoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 1o 2025 roxa» (Pacnopsikenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOro OOydYeHHs, MPU3BaHO oOecneunuTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
IOpPOJOJKEHUST OOy4YeHHUs] B OpraHu3alusax IMpodeccroHalbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xuMuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  HMHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIMMU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3yabTaToB O0y4YeHUs U TpeOOBaHMN K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEIYIOIIHME BBINOJIHAEMbIE MPOrpaMMOMl Mo
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol obecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TUIAHUPYIOLIAs, KOTOpas peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus yueOHOro maTepuana, KOJUYECTBEHHBIX M KayeCTBEHHBIX €T0
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
COJIep>KaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1aéT METOJIUYECKYIO0 MHTEPIPETAIMIO 1eJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JINYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJDKHA OMNpPEAENSIThCSl B COOTBETCTBHM C HAINPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMHSI Ha YpOBHE YIIyOJNEHHOTO W3Y4YCHHS HAMpaBlieH Ha peaJu3aluio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toll CBsA3M wu3yueHHe mpeaMera «XHUMHS» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHoro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OpPUEHTHUPOBAHO TaKKe Ha pelieHue 3ajad



BOCITUTAHUS W COIMAJIBLHOTO PAa3BUTHUS OOYy4aromUXcs, Ha (GOPMUPOBAHUE y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHHUM, YMEHHU paIlMOHATU3ANK y4eOHOTO Tpyla H
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisonMMH TpeaMeTa «XUMHUS» Ha YPOBHE YIITyOJIEHHOTO M3YYCHHS
SBIIIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranudeckas xumus» U «OOmas u
HEOopraHuveckas XuMmus». [Ipu ompenencHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJACPKAHUS ATUX KypCOB B TMPOTPpaMME [0 XHMHH 3a OCHOBY
npussThl nojoxenus OI'OC COO o paznuuusax 06a30BOro U yriayOia€HHOTro
ypOBHEH U3YUYEHUS MIPEAMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMCHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4YeHHUs MpeaMera. JTa CHCTeMa
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
MaTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3ydYeHHUs TpeaMeTa obecreueHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS OO0OBEMA 3HAHUW O XHUMHUYCCKUX
AJIEMEHTaX W CBOMCTBaX WX COCIWHCHUU HA OCHOBE PACIIMPEHUS W YIIyOJICHHS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHaMuKu. W3yueHue mnepuoanueckoro 3akoHa u llepuoamueckoii
CUCTEMBbl ~ XHMHMYECKHX  DJJEMEHTOB O0azupyercssi  Ha  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspyllieHur, a TakkKe ¢ TOYKH 3pEHHUS MEeXaHU3MOB e€ oOpaszoBaHus. M3yueHue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COEIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
o0pa3oM Ha HX CTPYKTYpy H XapakTep JIONOJHCHWH K oOmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TEOPUH B XUMHUHU U B (PU3HKE: ATOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3A, NPEACTABICHUSA O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
O0OCTOSITENIBHOTO ~ PACCMOTPEHUS] XMMHMUYECKOW  OpraHu3allu  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHWYECKUX BEIIECTB CIYKAaT OCHOBOW Il H3Y4YEHHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTra «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun y4eOHOro mnpeamera «XUMHUS» Ha YrIIyOJIEHHOM YPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJBTYpHI. Pemenne
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX M IMO03HABAEMOCTH SIBJICHUM IPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00ecnevyeHny paluoOHaIbHOIO MPUPOJONOIb30BaHMs, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKMX pPEakIuil, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJICH W MPOOJEM COBPEMEHHOW XUMUH, I OOBSICHCHHUS U
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATECILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XWMHYCCKUX SBICHUN, HMMCIONIMX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OoOIIero oOpa3oBaHMs MPU H3YUYEHUH
npeamera «XuMus» Ha  yrayOJEHHOM YpOBHE OCOOYH  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB PAa3yMHOTO TMPUPOJIOTIOIB30BaAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnyeckne 0OCHOBbI OPraHUYECKON XUMHH.

[Ipenmer u 3HauY€HHE OPraHUYECKOM XMMHH, MPEACTaBICHUE O MHOrooOpa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa yIJepoja: OCHOBHOE M  BO30YKIEHHOE
COCTOSIHUS. BaneHTHblE BO3MOXHOCTM aToMma yriepoaa. XHMHUYECKas CBSI3b B
OpraHUYeCKUX COETMHEHMsIX. THIbl THOpUIU3AIMA aTOMHBIX OpOUTaliei yrieposa.
Mexanu3mbl  00pa3oBaHUsT KOBAJCHTHOW CBsI3u  (OOMEHHBIH W JOHOPHO-
aKIenTopHbIi). TUIBI TEepeKpbIBaHUS ATOMHBIX OpOWTaNe, G©- U T-CBS3M.
OnunapHas, IBOWHAs W TpoWHas cBA3b. CrocoObl pa3phiBa CBS3€l B MOJICKYJaX
opranudeckux BemniecTB. lloHatue o cBoOOgHOM paaukane, Hykieopusiae u
anexTpoduIe.

Teopust cTpoeHus: oprannueckux coeannennii A.M. bytinepoBa u coBpeMeHHbIE
IOPEACTABIEHUS O CTPYKTYpE MOJIEKYJ. 3HAaUYE€HHUE TEOPUU CTPOEHUSI OPTaHUYECKUX
coenuHeHU. MomnekyisipHble U CTPYKTYpHBIE (hopmynbl. CTpykTypHBIE (HOPMYJIBI
pa3IMYHBIX BUIOB: pa3BEPHYTasl, COKpaml€HHasA, ckeneTHas. M3omepus. Bupsl
MU30MEPHUH: CTPYKTYpHAas, MPOCTPAHCTBEHHAsS. DJIEKTPOHHbIE d(PPEKTHI B MOJIEKYIaxX
OpraHUYeCcKUX COeAMHEHUH (MHIYKTUBHBIA U ME30MEPHBII 3P EeKThI).

[IpencraBienne o kiaccu@ukanmu opraHudeckux BemiecTB. [lonsitue o
dynkimonanbpHoN rpynme. ['omonorus. ['omonorudeckue psael. Cucremaruyeckas
HOMeHKJIatypa opranuudeckux coenunenudt (IUPAC) u TpuBuanbHBIC Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobenHoctu © KiaccUpUKAMS OpraHUYecKux peakiuid. OKUCIUTENbHO-
BOCCTAHOBHTEIIbHBIE PEAKIIUU B OPraHUYECKOU XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl M3YYEHHUsI BEIIECTB W HMX MPEBpaALICHUN:
O3HaKOMJIEHHE ¢ 00pa3llaMy OpPraHMYECKUX BEIIECTB U MaTepHallaMl Ha UX OCHOBE,
OMBITHI MO MPEBPAICHUIO OPraHMYECKUX BEIIECTB MHpPH HArpeBaHuM (IUIaBJICHUE,
oOyrnuBaHWE€ W TOPEHHE), KOHCTPYHPOBAHUE MOJEIEH MOJIEKYJ OpPraHUYECKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['oMonorudeckuii psig ankaHoB, oOmiasi GpopMyliia, HOMEHKJIATYpa U
u3oMepus. DJEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ ajJKaHOB, SP°-
ruOpuan3anus aToOMHBIX OpOWTaNe yriiepona, o-CBsi3b. DU3NUYECKHE CBOWCTBA
AJIKAHOB.



XUMUYECKHME CBOWMCTBA AJIKAHOB: pEAKIMU 3aMEUICHUs, HW30MEpHU3alNH,
JNETUJIPUPOBAHMS, LIMKIW3ALNKU, MHUPOJU3a, KpeKkuHra, ropenus. lIpeacraBienue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUS U TPUMEHEHHE aJIKAaHOB.

Huknoankanel. O6mias ¢gopMyia, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHMSI U XMMHYECKUX CBOMCTB MaJIbIX (IIUKIJIOMPOMAH, MUKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, LUKJIOreKcaH) IuKiIoankaHoB. CrocoObl MOTyYeHUss U MPUMEHEHUE
IHUKJIOATKAHOB.

Ankensl. ['omosiorudeckuii psjg ankeHoB, oOmas ¢opmysia, HOMEHKIATYpa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKEHOB, SP>-rMOPUAN3ALHS
aTOMHBIX OpOuTaiel yriepoja, o- U n-cBa3u. CTPyKTypHas U reoMeTpuyeckas (1uc-
TpaHc-) uzomepusi. DU3nuecKue CBOMCTBA AIKEHOB. XUMUUYECKHNE CBOMCTBA: PEaKIuu
NPUCOETUHEHNS, 3AMEILICHUS B O-TTOJI0KEHUE TIPU JTBOMHOM CBSI3U, TOJIMMEPU3ALINU U
okucyieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peaklui HA JBONHYIO CBS3b.
Cnioco0ObI OSTy4YeHUST ¥ IPUMEHEHHUE aJTKEHOB.

Ankanuensl. Knaccudukarnus ankaaueHoB (CoOmpsiKEHHBIE, HU30JIUPOBAHHBIC,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOMCTB
CONPsKEHHBIX AUEHOB, 1,2- u 1,4-npucoeaunenue. I[lomumepusanus conpsi>KEHHBIX
nueHoB. CriocoObl MOTyYeHUs: U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudeckuii psii alnkuHOB, oOmias Gopmylia, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl aJKHHOB, SpP-
ruOpuau3anus aTOMHBIX opoOuTanei yriepona. dusmueckue CBONCTBA AJKHUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKIMU MPHUCOECAUHEHUS, JUMEpU3ALMU U TPUMEPHU3ALINH,
OKkHCJIeHUsI. KHCIOTHBIE CBOWCTBA AJKWHOB, UMEIOIIUX KOHIIEBYK) TPOWHYIO CBSI3b.
KauectBeHHble peaknuu Ha TpOHHYIO CBsi3b. CIOCOOBI MOJNYYEHHS] U MPUMEHEHUE
AJIKMHOB.

ApomaTruyeckue yriieBo1opo bl (apeHbl). ['oMooruuecKkuii psi apeHoB, o01as
dbopMyna, HOMEHKIATYpa U U30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJbI OeH30i1a. Pu3ndeckne CBOMCTBA apeHOB. XMMUYECKHE CBOMCTBA OEH30Ma
M €ro TOMOJIOTOB: PEaKIMH 3aMelIeHUs] B OCH30JIbHOM KOJbBIE W YTIEBOJAOPOIHOM
paaukaie, peaklud  MPUCOCAWHEHUS,  OKUCIECHHWE  TOMOJIOTOB  OeH3o7a.
[IpencraBienne 06 OpUEHTUPYIOIIEM JACHCTBUU 3aMeCTUTENEH B OEH30JIbHOM KOJIBIIE
Ha TMpUMEpPE AIKWIbHBIX PaJIUKaIoOB, KapOOKCHIbHOM, TMIPOKCHIBHOW, aMUHO- U
HUTPOTPYIIIBI, aTOMOB TajoreHoB. OCOOCHHOCTH XWMHYECKHX CBOMCTB CTHpOIIA.
[Monumepuzamust crupona. CrnocoObl MOJYy4YEHUSI U MPUMEHEHUE apOMATUUYECKUX
YTJIEBOIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHBIE Tazbl. HedTh m €€ mpoucxokaeHUeE.
KamenHnblii yronb v npoaykTel ero mnepepaborku. CrnocoObl nepepaboTku HeTu:



MEPEroHKa, KPEKUHT (TePMHUUECKUN, KATAIUTHUYECKUN), PUDOPMUHT, MHUPOIIU3.
[TponykThl nepepabOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJlOT€HIPOU3BOJHBIX YIIeBOJAOpOJ0B. Peakiuu
3aMelIeHrs TrajoreHa Ha TUJPOKCOTPYINY, HUTPOTPyNIy, I[HAHOTPYIIY,
aMmuHorpymnmy. JIeicTBUe Ha TajoreHNpPOU3BOIHBIC BOJHOTO U CIIUPTOBOTO PacTBOpA
wEnoun. B3anmMoaenCcTBUE NUTalOT€HAIIKAHOB C MarHueM W UHUHKOM. IloHsThe o
METAJJIOOPTaHUYECKUX  COeAWHEHUsX. MCcrmonp30BaHHE  TaJOTEHIIPOU3BOIHBIX
YTJI€BOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHMYECKUX BEIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3Y4YEHHUSI BEIIECTB W WX MPEeBpalleHUN:
u3ydeHne (U3MYECKUX CBOMCTB YIJIEBOJOPOJOB (PacTBOPUMOCTH), KaueCTBEHHBIX
peakiuii  yriieBOJOPOJOB PA3UYHBIX KJAacCOB (oOeciBeYMBaHHE OPOMHOM WU
MOJHOM BOJBI, PACTBOpa IE€pMaHraHata Kajus, B3aUMOJICHCTBUE alleTHICHa C
aMMHaYHBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOEe OOHApYKEHHUE yriepojia
U BOJAOpOJa B OPraHUYECKUX BEIIECTBAaX, IMOJYyUYCHHE JTWICHA M M3YYCHHUE €ro
CBOMCTB, O3HakomyieHHE ¢ KoutekuusmMu «Hedtb» u «Yroae», ¢ oOpasnamu
macTMace, KaydyKOB M PE3UHBI, MOJCIMPOBAHHE MOJEKYJ YIJIEBOJOPOJOB U
raJIOreHIPON3BOIHBIX YTIIEBOOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUSA.

[IpenenbHble ogHOaTOMHBIE cHUpPThl. CTpoeHHEe MoONeKya (Ha MpuMepe
METaHoJla M dTaHona). ['omonoruueckuii psa, oOmas Qopmyna, H30Mepus,
HOMEHKJaTypa u  kjaccudukanus.  Dusnueckue  CBOMCTBA  NpelETbHBIX
OIHOATOMHBIX CHOUPTOB. BOOOpOAHBIE CBSI3M MEXAY MOJEKYJIaMU CIIHPTOB.
XHWMHUYECKHE CBOWCTBA: pEakUMM 3aMEIICHMs, JeTrujpaTalud, OKHCICHUS,
B3aUMOJICHCTBHE C OPraHUYECKUMU U HEOPraHWYECKUMU KHucioTamu. KauecTBeHHas
peakiusi Ha OJHOATOMHBIE CHUPTHI. [[elicTBHME 3TaHONa U METaHOJIa HAa OpPraHu3M
yenoBeka. CriocoObl MOTyYeHUsI U TPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[IpocTeie 3¢upnl, HOMEHKIATypa B u30oMepus. OcoOCHHOCTH (U3UYCCKHX W
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHOUPTHI — OTUICHIVIMKOIbL W IIHIEpUH. DuU3NuecKkue u
XUMUYECKHE CBOMCTBA: PEaKLMH 3aMEUICHUs, B3aUMOACHCTBUE C OPraHUYECKHUMU U
HEOPraHUYECKUMH KHCIOTaMH, KaueCTBEHHAsl PEAKIMsSd HAa MHOTOATOMHBIE CIUPTHI.
[IpencraBienne 0 MexaHU3ME peakIuil HyKIeopMIbHOTO 3amMenieHus. JleiicTBue Ha
opraHu3Mm 4esnoBeka. CriocoObl MOIYyYeHUs U NPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

@®enon. CTpoeHME MOJIEKYJbl, B3aUMHOE BIHMSHUE THUIPOKCOTPYIIBI U
O6en3onbHOTO simpa. Dusmueckuwe cBoricTBa (peHoma. OCOOEHHOCTH XUMHUUYECKHX
cBoiicTB (enona. KauecTBeHnbie peakiuu Ha ¢eHod. TOKCHYHOCTH (PeHoma.
Cnoco0sbI nosryueHus u npuMenenue ¢penona. Genondopmanbiaeruanas cMoia.



KapOoHunbHble COeIMHEHUSI — aJIbAECTUJIBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUIBLHOM Tpymnmbl. ['oMollorudeckue psiibl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, wuzoMepusi U HOMEHKIaTypa. DuU3NuecKue CBOMCTBA albJETUI0B U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJIETHIOB U KETOHOB: PEAKIHUHU MPUCOCIUHEHHS.
OkucieHue anpJerujoB, KadeCTBEHHbIE peakuuu Ha anpaeruipl. CrocoOs
MOJYYECHUS U IPUMEHEHUE ANIbJAECTUA0B U KETOHOB.

OnHOOCHOBHBIE Tpe/elibHbIe KapOOHOBBIE KHUCJIOThI. OCOOCHHOCTH CTPOCHUS
MOJIEKY KapOOHOBBIX KUCIOT. M3omepusi 1 HomeHKiatypa. Du3ndeckue CBOMCTBA
OJIHOOCHOBHBIX TMpEJEeNbHBIX KapOOHOBBIX KHUCJIOT. BomopoaHbie CBS3U MEXIY
MOJICKYJIaMU KapOOHOBBIX KHCIOT. XMMHUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepuduKaIuu, peakiuu C YYacTHEM YIJIEBOJAOPOIHOTO pajUKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOW KHUCHIOTHL. [loHATHE O TMPOU3BBOAHBIX
KapOOHOBBIX KHCIOT — CJOXHBIX 3dupax. MHorooopasue KapOOHOBBIX KHCIOT.
OcCoOEHHOCTH CBOWMCTB HEMPENEIbHBIX W apOMaTUYeCKUX KapOOHOBBIX KHUCJIOT,
TUKApOOHOBBIX KHUCIIOT, THUAPOKCUKAPOOHOBBIX KHUCIOT. IlpencraBuTenu BBICIIUX
KapOOHOBBIX KHCJIOT: CTE€apuWHOBas, NaJIbMUTHUHOBAS, OJICMHOBAs, JUHOJIEBAS,
JUHONIeH08as KUCIOThl. CIOCOOBI IOJyYeHUs U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxusie >¢upsl. ['oMmonoruueckuit psa, o6mas ¢opmyrna, H30OMEpus u
HOMEHKJarypa. dusznueckne M XHMHUYECKUE CBOMCTBA: THUIAPOIU3 B KHCIOW U
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, ¢puznueckre U XMMUYECKHE CBOWMCTBA JKUPOB: THAPOIIU3 B
KACTION | 1menouHoi cpene. OCOOEHHOCTH CBOMCTB KHPOB, COAEPIKAIIUX OCTATKU
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpOJIE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mas xapakTepucTuka yrieBojoB. Knaccudukanus yrieBogoB (MOHO-, TU- U
nonucaxapunbl). MoHocaxapuabl: TIIOK03a, (pyKTo3a, Tallakto3a, pubdosa,
ne3okcupuoosa. dusnyeckue CBOMCTBA M HaXOkjaAeHHE B mpupojae. PoTocuHTE3.
XHUMHUYECKHE CBOWMCTBA IIIOKO3bI: PEAKUUH C YYaCTUEM CIHUPTOBBIX U albIACTUIHOU
Tpynn, CHOUPTOBOE W MOJIOYHOKHCIOE OposkeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAYEHHUE B JKU3HEACATEIbHOCTH Opranusma. Jlucaxapuapl: caxapo3a, MaJIbTO3a U
JaKTo3a. BoccTraHaBiMBaKOIMEe W HEBOCCTAaHABIMBAIOIIKWE Aucaxapuibl. ['maponus
nucaxapunoB. Haxoxnaenue B npupone u npumeHenue. [lommcaxapuasl: Kpaxmad,
INIMKOTeH M uesmono3a. CTpoeHue MakpoOMOJIEKYNl Kpaxmana, TJMKOTeHa H
LeJUTr0NI03bl. PU3NUYECKHE CBOMCTBA KpaxMalna U UEJUTI0JI03bl. XUMUYECKUE CBOMCTBA
Kpaxmania: THUAPOJIN3, KA4eCTBEHHAas peakuus C HOAOM. XUMHUYECKHE CBOMCTBA
[EJUTIONIO3bI:  THAPONIW3, ToiaydeHue dPupoB  memwtonosbl.  [lorstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN HIENK).

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEBPALICHUN:
PacTBOPUMOCTh PA3JIMYHBIX CIIMPTOB B BOJIE, B3aHUMOJECHCTBUE 3TAHOJA C HATPHUEM,



OKHUCJICHUE JTUJIOBOTO CIIMPTAa B aJbJIETH] HAa PACKAIEHHOM MEIHOW IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHpPTa AUXPOMATOM Kajus (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHbIC pEAKIMH Ha albJeruibl (C THAPOKCUIOM
nuammuHcepeopa(l) u ruapoxkcuaom meau(ll)), peakius raunepuHa ¢ THAPOKCUAOM
meau(ll), xumuueckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTBHI, B3aUMOJEHCTBUE
pactBopa ko3l ¢ ruapokcugom meau(ll), BzaumopaeiicTBue kpaxmana ¢ HOJOM,
pelieHre 3KCIePUMEHTANIBHBIX 3a/1a4 Mo TeMaM «CrupThl U GpeHosb», «KapOoHOBBIE
KUCIOTHI. CIIOKHBIE dPUPBI».

A3oTcoJep:Kaniue OpraHndeckue coeJuHeHusl.

AMHHBI — OpraHMYECKHE NPOU3BOJHBIE amMmuaka. Kiaccudukamnuss aMUHOB:
anudaTuuecKue U apoMaTHIECKUE; MEPBUYHBIC, BTOPUYHBIC U TpeTUYHbIe. CTpoeHue
MOJIeKyJ, oOuiasi ¢opmyna, M30Mepus, HOMEHKIaTypa U (U3MYECKUe CBOMCTBA.
XUMHUYECKOe  CBOMCTBA  anu(aTUYECKMX  aMUHOB:  OCHOBHBIE  CBOMCTBA,
ATKUJIMPOBAHUE, B3aUMOICHCTBUE TIEPBUYHBIX aMUHOB C a30TUCTON KucyiaoTor. Conu
AITKUJIAMMOHUS.

AHWIIMH — TIPEJCTaBUTENIb AMUHOB apoMaTudeckoro psjga. CTpoeHHe aHWIMHA.
B3anMHOe BiusiHHE TpyIn aTOMOB B MoJieKyJie aHuInHA. OCOOCHHOCTH XUMUYECKHUX
cBoiicTB aHwiuHa. KadecTBeHHble peaknuu Ha aHWIMH. CrocoObl MONy4YeHUS U
npuMeHeHue anudarnueckux aMuHoB. [lonydeHue aHWIMHA U3 HUTPOOEH30J1a.

Amunokucnotsl. Homenknatypa u uzomepus. OTaenbHbIe MPEACTaBUTENN O-
AMUHOKHUCJIOT: TJIUIMH, aanuH. Dusndeckne CBOMCTBa aMHUHOKHUCIIOT. XUMUYECKUE
CBOICTBA aMHHOKHCIIOT KaK aM(pOTEpHBIX OPraHUYECKUX COCIUHEHHM, peaxIus
MOJIMKOHJIEHCAIIMK, O00pa3oBaHHe MEeNTHAHONW CBs3u. buonormyeckoe 3HaueHUE
aMUHOKHUCIOT. CUHTE3 U THUIPOJIN3 MIETITH/IOB.

benku xak mnpupomHele mnonuMepsl. l[lepBuuHas, BTOpPUYHAST M TpPEeTUYHAsS
CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: THIPOJU3, JEHATypaIus,
KayeCTBEHHBIE PEeaKIMU Ha OCITKH.

OKCIEpUMEHTAIIbHbIE METOAbl M3YYEHHUsI BEIIECTB W HMX MPEBpaALICHUN:
pacTBopeHHe OENKOB B BOJE, JEHATypalus OEIKOB NpH HArpeBaHWUU, IIBETHBIC
peakiuu Ha  O€lKW, pelIeHWe HKCIEPUMEHTAJbHBIX 3aJad 10  TeMaM
«A30TcozepKalllue OpraHuyYecKre coeAuHeHus» U «Pacrno3HaBaHHE OPraHUYECKUX
COCIMHEHUI.

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbBIE TOHSTUS XMMHHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEIHSST MOJEKYJspHas
Macca. OCHOBHbIE METOABI CHHTE€3a BBICOKOMOJEKYJSPHBIX COECIMHEHUNH —
MOJIMMEPHU3ALIMS U TTOJIMKOHIEHCAIIHS.



[lonumepuble Martepuanbl. Ilmactmaccsl  (HOMUATHIIEH,  MOJIMIPONMIIEH,
MOJIUBUHWIXJIOPU,  MOJHMCTUPOJ,  NOJUMETUIMETAaKpUiaT,  IMOJIUKAapOOHATHI,
novdTHICHTepeTanaT). Y THin3anus 1 nepepadboTka miacTHka.

DnacToMephl: HATYpalbHbIA KaydyyK, CAHTETHUECKHE KaydykH (OyTaJIueHOBBIH,
XJIOPOIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3una.

Bonokna: HartypanbHble (XJOMOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonumeps! crienuaibHOr0 Ha3HaueHus (Te(IIOH, KeBJap, MEKTPONPOBOISAILINE
OJIMMEpHI, OMopasiiaraeMple MOJUMEPHI).

OKCHEepUMEHTAJIbHBIE METO/bl H3y4YeHHUs BEIIECTB W WX MPEeBpallleHU:
O3HaKOMJIEHHE ¢ o0OpaslamMH MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHHE DSKCHEpPUMEHTAIbHBIX 3ajauy mno Teme «Pacno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MonekyasipHO (OpMysbl  OPraHMYECKOro COEAMHEHHUS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX B €r0 COCTaB, HAX0XKJIEHUE MOJIEKYJIAPHON
(GbopMyIIbI OPraHNYECcKOro CoeAMHEHHs Mo Macce (00BEMY) MPOYKTOB CrOpaHus, 1Mo
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) NPOAYKTOB pEAKIMH HW/UIW HCXOIHBIX
BEIIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOpMyJibI OpPraHMUYECKOTO BEIIECTBA Ha
OCHOBE €ro XMMHUYECKMX CBOWCTB WJIM CIOCOOOB MOJyYEHUS, OIpeleieHHUE IOJH
BBIXO/1a MPOAYKTA PEAKIIMH OT TEOPETUYECKHA BO3ZMOKHOTO.

MexnpeIMeTHBIE CBS3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€l NIPU U3YYEHUHM OpraHM4ecKor XuMuHu B 10
KJacce OCYILECTBISETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATHM, TaK W TOHATHHA, NPUHATBIX B OTACJIBHBIX IPEIMETaxX €CTECTBEHHO-
HAy4YHOT'O IIUKJIA.

OO1iue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: SIBJICHHWE, HAay4HbIM (akT, rumoresa,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukanus, HaOIOACHUE, H3MEPEHHUE,
AKCIIEPUMEHT, MOJIENb, MOJIEIUPOBAHHME.

duznuka: Marepus, aToM, DdJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKUN yPOBEHbB, BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA,
(¢u3nyeckue BeINYNHbI, €TUHUIBI U3MEPEHUs, CKOPOCTb, YHEPTHs, Macca.

buonorusa: knetka, OpraHu3M, OJKOocHcTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(QHBIM M TeTepoTpOdHBI THUI TUTaHUS, OpOKEHHE,
¢doTocunTe3, ABIXaHUE, OCNKH, YTIEBOIbI, KUPbI, HYKJICHHOBbIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hbie HCKOMIAEMbIe, TOILITUBO.

TexHonorus: NUIIEeBbIe MPOIYKThI, OCHOBBI PALIMOHAIBHOIO IMUTAHUS, MOIOLIUE
CpEelICTBA, MaT€pUAIbl U3 UCKYCCTBEHHBIX 1 CUHTETHUECKUX BOJIOKOH.

11 KVIACC



OBIIIASA N HEOPTAHUYECKAS XUMUSA

Teopernyeckre OCHOBbI XUMHUMU.

AtoMm. CocTaB aTOMHBIX sAnep. XUMHUYECKUH sneMeHT. M3ortomsl. CtpoeHue
AJIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCJIA. DHEPreTUYECKUE YPOBHU H
o ypoBHU. AToMHBIe opOuTanu. Kinaccudukanms XuMu4eckux 3JeMeHToB (S-, p-, d-
, f-anementrl). Pacnipenenenue 371€KTPOHOB 10 ATOMHBIM OPOHUTAISIM. DIIEKTPOHHBIC
KOH(UTrypaluu aTOMOB 3JIEMEHTOB IMEPBOrO—4E€TBEPTOrO MEPUOJOB B OCHOBHOM M
BO30YKJIEHHOM COCTOSIHUH, AIEKTPOHHbBIE KoH(puUrypanuu HMOHOB.
DIEeKTPOOTPULATEIBHOCTb.

[Tepuonnueckuit 3akoH u Ilepuoguueckass cucreMa XUMHYECKUX SJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKkoHa M [lepuoauyueckodl CHCTEMBbI
XUMHUYECKHX  JJIEMEHTOB C  COBPEMEHHOM  TeOpuel  CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMH
MPOCTHIX M CIOKHBIX BEIIECTB IO TPyInaM U nepuoaaM. 3HAYECHUE MEPUOIUUYECKOTrO
3akoHa /.. Menaeneena.

Xumuueckas CBs3b. Buabl XUMHUUYECKOW CBS3U: KOBAJIEHTHAsi, WMOHHAs,
MeTajutmdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW CBS3U: OOMEHHBIH U
JOHOPHO-aKIENTOPHBIA. DHEprus W JyMHa CBA3U. 1IoJApHOCTH, HANPaBIEHHOCTh U
HACBIIIAEMOCTh  KOBaJ€HTHOM cBs3u. KpatHele cBsi3u. BonxoponHas —CBs3b.
MexMOneKyspHblE B3aUMOAECHCTBHS.

BasieHTHOCTP W BaJ€HTHbIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMN
CTPYKTYpPbl MOJIEKYJ C UX F€OMETPUYECKHM CTPOCHHEM (HA NMPUMEPE COEOUHEHHUI
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX coelIMHEHUsiX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa30BaTeib, IUTaHAbl. 3HaY€HNE KOMIUIEKCHBIX coenuHeHuit. [lonstue
0 KOOPJIMHALIMOHHON XUMMUHU.

BemectBa  MOJEKYJISIDPHOTO UM HEMOJEKYJSIPHOTO  CTPOCHUSA.  [HIbI
KPUCTAJTMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonaTue o mucnepcHsix cucremax. McrtuHHble pacTBOphl. IIpencraBienue o
KOJUIOUAHBIX pacTBOpax. CrocoObl BRIpAKEHUSI KOHIICHTPAIIMK PACTBOPOB: MAacCOBas
JOJIs  BEIIECTBA B  pacTBOpe, MOJSIpHas KOHUEHTpauusa. HacelmeHHsle u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparst.

Knaccudukainus m HOMEHKIIaTypa HEOPTraHWYECKUX BEIIECTB. TpHBHAIBHbBIC
HAa3BaHUS OTJECIbHBIX NPEICTABUTENEH HEOPraHNUYECKUX BELIECTB.

Knaccudukarms XuMUYECKHX pEaKIuii B HEOPTaHMYECKOW M OPTaHMYECKOU
XUMUU. 3aKOH COXPaHEHMsI MacChl BEILIECTB; 3aKOH COXPAHEHUS U MpeBpallleHUs
SHEPIUM MPU XUMUYECKUX peakiusix. TemnoBble 3Q(PEKTbl XUMHUYECKUX PEaKIIMA.
TepMOXUMHYECKUE YPABHEHUS.



CkopoCTh XUMUUYECKON peakiuu, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (PAKTOPOB.
['omoreHHbIe U reTeporeHHble peakuu. Katanus u kataam3aTopsl.

O6patumble U HeoOpaTUMbIE peakiuu. XUMUYecKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOrO paBHOBECHS. DAKTOPHI, BIUAIOIIAE HA TMOJOXKEHHE XUMHYECKOTO
paBHOBECHS: TEMIEpaTypa, NABICHUE M KOHLEHTPAUM BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunmun Jle Hlarense.

Onextponutnyeckas auccounanus. CunbHble U ciaaldble 3MeKTPOAUThl. CTeneHb
nucconmanuu. Cpena BOJHBIX PACTBOPOB: KHUCIOTHAs, HEWTpalibHAsA, IIEJIOYHAS.
Bonoponueiii mokazatens (PH) pactBopa. ['maponus coneit. Peakinuum HMOHHOTO
oOMeHa.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxkuum. CreneHb OKHCJICHUS.
Okucnurenb W BOCCTaHOBUTENb. IIpomecchl OKUCIEHHMST W BOCCTAHOBJICHUS.
Baxuneiilue OKHCIMTENIM M BOCCTAaHOBUTEIU. MeTOJ 3JIEKTPOHHOTO OanaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCNEPUMEHTAIbHBIE METOJIbl M3YYEHMS BEIIECTB M HX IMPEBpallCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpPOAAa B MPUCYTCTBUM KaTajauzaTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, MPOBEICHUE PEaKIMii MOHHOTO OOMEHa, OMpee/ICHHUE
Cpelbl pPacTBOPOB C TMOMOIIBID HMHAMKATOPOB, HU3YYEHHUE BIUSHUA PA3JIUUYHBIX
(GakTOpOB Ha CKOPOCTh XHMHYECKOM peakuud ¢ TMOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeramwioB B llepuonnueckoil cucreMe XMMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa u OCOOCHHOCTH CTpOE€HHUs HX aToMOB. du3nueckue CBOMCTBa
HEMETAJUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMeEpe Kuciopopaa, cepbl, gochopa u
yTJIeposa).

Bonopon. Ilonydenuwe, ¢u3myeckre M XUMHUYECKHE CBONCTBA: PEAKIMH C
MeTajulaMi M HEMETaJlllaMH, BOCCTAaHOBUTEbHbIE cBOMCTBA. ['mapunabl. TornuBHbIE
3JIEMEHTBHI.

lanorensl. Haxoxmenue B mpupojae, CHOCOOBI TONydeHHUs, (U3HUECKHE U
XUMHYECKHE CBOMCTBA. [alloreHOBOAOPObI. BakHeWIme KuCIOpOaCOAEpKALINE
coeMHEeHUs TanoreHoB. JlabopaTopHble W MPOMBIINUICHHBIE CHOCOOBI TMOIYYCHUS
rajgoreHos. [IpuMeHeHne TaloreHoB U UX COEANHEHUN.

Kucnopon, o3on. JlaGopaTopHble W MPOMBIIIJIEHHBIE CIOCOOBI TOIYYCHUS
kucinopona. dusnyeckne M XMMHYECKHME CBOMCTBA M NPUMEHEHHE KHUCIOpOAa H
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxxmenme B npupojge, CHOCOOBI TONyYCHUS, (PU3HUESCKUE U
xuMudeckue croiictBa. CepoBomopon, cyabduasl. Oxenn cepoi(1V), okcnn cepri(V1).
CepHucrast ¥ cepHasi KUCJIOTHI U X coi. OCOOCHHOCTH CBOMCTB CEPHOM KHCIIOTHI.
[IpumeHenue cepol U €€ COeTMHEHUM.



Azor. HaxoxneHnne B TOpuUpOAE, CHOCOObI MONy4YeHHUS, (PU3NYECKHE U
XUMHUYECKUE CBOWCTBA. AMMUHAK, HUTpUIbL. OKCHIBI a30Ta. A30THCTass U a30THasd
KHUCJIOTHI U UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [IpuMeHenune azoTta u
€ro COeIMHEHHUI. A30THbIE YI0OpEHUS.

®docdop. Haxoxnenue B mnpupoae, CnocoObl MOTydeHHs, (PUIHUECKUE U
xumuyeckue cBoiictBa. Dochunbr u dochun. Oxcunbl ¢ocdopa, dochopHas
kuciora u e€ conu. I[lpumenenue ¢ochopa u ero coenuHeHuit. DochopHbie
yInoOpeHus.

VYriepon, HaxoxkaeHue B npupoje. AtoTponHbie Moaudukauu. Ouzndeckue
U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, 00pa30oBaHHBIX yriepoaoM. Oxcunu
yraepona(ll), okcun yrinepona(lV), yronpHas kucnora u e€ coid. AKTUBHPOBAHHBIN
yroiyib, ajncopOuusa. Dynnepensl, rpadeH, yriepoaHble HaHOTPpYOku. [lpumenenue
IPOCTHIX BELIECTB, 00PAa30BAHHBIX YIJIEPOJAOM, U €0 COSAUHEHHM.

Kpemuuii. Haxoxnenwe B mpupoje, CIOcoObl TOJNydeHHUs, (uznueckue u
xumuueckue cBoricTBa. Oxcup kpemuus(lV), kpemHueBas KHCIIOTa, CHUJIMKATHI.
[TpumeHenune kpemMHust U ero coequHeHuil. CTeKI0, ero noJiydeHue, BUJIbl CTEKJIA.

[Tonoxenue MetamioB B Ilepuomnueckoid cUCTEME XMUMHUYECKUX DIIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J04YeKk aroMoB MetamuioB. OOmue
¢usznueckre cBOWCTBa MeTasIoB. [IpuMeHeHHEe MeTalioB B OBITY W TEXHHKE.
CmuiaBbl METAIIOB.

DNEKTPOXUMUYECKHUM Pl HANpsKEHUH MeTaiioB. OO1Ire crnocoObl MoTyYeHus
METaJUIOB: TUAPOMETAILTYPIHsl, TIUPOMETAIUTYPIHUs, dNeKTpoMeTaiutyprud. [lonstue o
KOppo3uu MeTauioB. CrocoObl 3aIUTHI OT KOPPO3HH.

O6mas xapakrepuctrka MeTawioB |A-rpynmbel  Ilepuognyeckoit cucTeMbl
XUMHUYECKUX 3JIeMeHTOB. Harpuii u kanuii: monydeHue, GU3NIECKUEe U XUMUUYECKHEC
CBOMCTBA, HPUMEHEHUE MPOCTHIX BEMIECTB U UX COEAUHEHU.

O6mass xapaktepuctuka MertauioB |lIA-rpynmer [lepuogudeckoit CUCTEMBI
XUMHYECKUX OJEMEHTOB. Marauii u Kadpluii: TmoilydeHue, (Quandeckue u
XUMUYECKHE CBOWCTBA, MPUMEHEHUE TMPOCTHIX BEIIECTB M UX COCAUHECHUM.
XKécTkocTh BOABI U CIIOCOOKI €€ YCTpaHECHHUS.

AnoMuHUIA: TIoNydeHne, GU3NUECKHe W XUMUYECKHUE CBOWCTBA, MPUMEHEHUE
MPOCTOTO BEIIECTBA M €ro CcoeAuHEHWH. AMdOTEepHBIE CBOMCTBA OKCHAA U
TUAPOKCUAA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmrast  xapakTepucTHKa MeTamioB  moOouHbXx  moarpynn  (b-rpymm)
[lepronnueckor CUCTEMBI XUMHUYECKUX JIIEMEHTOB.

du3nyeckue U XUMHUYECKHE CBOMCTBA Xpoma M ero coeauHeHuil. OKCHABI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomaTsl, HX
OKHUCIUTEIbHbIE CBOKCTBA. [loyueHre u npuMeHeHue xpoma.



du3nueckue M XUMHUYECKHME CBOMCTBA MapraiHiia M €ro COCIUHEHUM.
Baxuneitmue coenunenuss  mapranuna(ll), wmapranna(lV), wmapranma(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3nyecKkue U XMMUYECKHE CBOWCTBA JKEJIe3a M €ro coeauHeHuil. OKCuipl,
ruapokcuanl u conu xene3a(ll) u xeneza(lll). [lonyuenue u npuMeHeHUe Kejeza U
€ro CIUIaBOB.

du3nuecKue U XUMMHUYECKHUE CBOWCTBA MeAu U €€ coenuHeHuu. llonydenue u
MPUMEHEHHUE MEJIU U €€ COCMHECHUM.

[uuk: nonmydyeHue, QuU3MUECKMEe W XUMHUYECKHE CBoOWCTBAa. AmdoTepHbIe
CBOWCTBA OKCHJA W THUAPOKCHUIA IIMHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHeHue
[IMHKA U €T0 COCIMHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHS! BEIIECTB M HX MPEBPaIICHUN:
u3ydeHue oOpas3IoB HEMETaUIOB, ropeHue cepbl, ¢ocdopa, Keaeza, MarHus B
KUCJIOpOJIe, M3Y4YEHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJICHCTBUE
MICJIOYHBIX W IIEJIOYHO3EMEJIbHBIX METAIOB ¢ BOJON (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMAaTepHaIoOB), B3aUMOJCHCTBHE ITMHKA W Keje3a C PAacTBOpaMH KHUCIOT U
IIEJI0Y€H, KaUeCTBEHHBIE PEAKIIMU HA HEOPraHWYECKHWE aHMOHBI, KATUOH BOJIOPOJA U
KaTUOHBI METAJIJIOB, B3aUMOJCHUCTBHME TUJIPOKCUIOB AIOMUHMUS W LMHKA C
pacTBOpaMy KHUCJIOT WU LIEJIOYEH, pEUIEHHE AKCHEPHUMEHTAIbHBIX 3aJad [0 TEeMaM
«lanorens», «Cepa u e€ coelUHEHUS», «A30T U PocPop MU HUX COCTUHEHUSY,
«MeTasuibl TJIaBHBIX HOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponb xumuu B obecriedeHny yCTOMUMBOTO pa3BUTHs yenoBeuecTBa. [loHsTre o
HAay4YHBIX METOJAaX IMO3HAaHUS W METOJOJOIMM HAy4dyHOro uccliienoBanus. HayudHble
NPUHIIMITBL OPTaHU3AIMN XUMHYECKOT0 MpPOU3BOJACTBA. [IpombinuieHHBIE CITOCOOBI
NOJIyYEHUsI BAXKHEHIIMX BEIIECTB (HA MPHUMEPE IMPOU3BOJACTBA aMMHAKA, CEPHOMU
KUCTIOTHI, MeTaHoJa). [IpoMbllieHHbIe CIIOCOOBI TOMYYEeHUS METAJUIOB U CILJIaBOB.
XHUMUYECKOE 3arps3HEHHUE OKPYXKAIOUIEH Cpedpl U €ro nocieactsus. Poap xumun B
o0ecTieUeHUHN PHEPTETHIECKON OE30ITaCHOCTH.

Xumuss H  310pOBbe uenoBeka. JlekapcTtBeHHble cpeactsa. [IpaBuia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMuK B pa3BUTUU MEIULIMHBI.

XYMHUS THUIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIE J00aBKku. Ponb xumum B
o0ecreueHn MUIIEBO 0€30MacCHOCTH.

Kocmetrnueckue wu mapdromepHsie cpeactBa. beiroBas xumus. [Ipasumma
0€30macHOr0 MCIOIH30BaHUS MPENApPaToB OBITOBON XMMHUHU B TTIOBCEAHEBHOM JKU3HU.

XUMHUSI B CTPOUTENBCTBE: Ba)KHEWIIHME CTPOUTEIbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XHUMUS B CEIIbCKOM X03siiicTBe. OpraHn4ecKre U MUHEpaIbHbIC YI00pEHHS.



CoBpeMeHHBIE KOHCTPYKLIIMOHHBIE MaTepHajbl, KpPacKH, CTEKJIO, KEpaMHKa.
Marepuanel 11 51ekTpoHuky. Hanorexnonoruu.

Pacuérnepie 3anaun.

Pacuéthl: mMacchl BemecTBa WM OOBEMA Tra3oB IO H3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce UM 00BEMY OJHOIO U3 YYACTBYIOLIMX B PEaKLMU BEUIECTB, MACChHI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIU OJHO U3 BEIICCTB UMEET
pUMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTA PEAKIIMH, €CIH OJHO U3
BELIECTB JAHO B BHUJE PACTBOPa C OIPEAECIEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO
BEIIECTBA, MACCOBOM J0JM U MOJISIPHON KOHLIEHTPAIlMM BEUIECTBA B PacTBOPE, JOJIH
BBIX0/1a MPOAYKTA PEAKLIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXNpeIMETHBIX CBA3EH MPU U3yUEHUHU 00Ie U HeOpraHUuYeCKOon
xuMuH B 11 Kimacce ocyliecTBiseTcsl 4epe3 UCIOIb30BaAHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHATHH, TaK W TOHATUM, TPUHATHIX B OTIACIbHBIX MpeaMETax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIE TOHSTHS: SIBJICHUE, HAY4HbIH (PaKT, rUIoTesa,
TEOpHs, 3aKOH, aHAlU3, CHHTE3, KiacCUUKAIMs, MEPUOAUYHOCTH, HAOIIOJICHUE,
U3MEPEHUE, IKCTIEPUMEHT, MOJIEIIb, MOJIEITUPOBAHUE.

®uznka: Matepus, MUKPOMHp, MAaKpOMHUP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, M30TOIbl, PAANOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUUYECKUN YPOBEHb, BELIECTBO,
TENO, OOBEM, arperaTtHoe COCTOSTHUE BEIIEeCTBa, HWICAIbHBIA Ta3, (QU3NYECKUE
BEJIMYMHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, IHEPT U, Macca.

buonorus: kieTka, opranusm, sKocucreMa, ouocdepa, MeTaboInu3M, MAKpo- U
MUKPODJIEMEHThI, OENKH, >KUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCJIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U MOTOK 3HEPTUU B 3KOCUCTEMAX.

['eorpadusi: mMuHEpasbl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOMAeMble, TOIUIMBO,
pEeCypCHI.

TexHonorusi: XUMUYECKass NPOMBIIUIEHHOCTb, METAJUIYPTHs, CTPOUTEIIbHBIE
MaTepuaibl, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, NUIIEBAas IMPOMBIIIIEHHOCTD,
dapmareBTHUYECKas TPOMBIIIEHHOCTh, MPOU3BOJACTBO KOCMETHUYECKUX IPEMapaToB,
MMPOU3BOACTBO KOHCTPYKLIHOHHBIX MAaTE€pHAJIOB, JJIEKTPOHHAS MPOMBIILICHHOCTb,
HAaHOTEXHOJIOTUU.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEIECHNI0; HAIMYNE MOTUBALIUU K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAMeTa «XUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTbITA TO3HABATEILHON M TMPAKTHYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBWIaX MEKIUNYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
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 OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIETYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIMH, CBA3AHHBIE C XUMUUECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOM ACATEILHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIBHOM TpaeKTOPHHU
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOJONOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKOU KYJIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPYKAroIeM MHUPE KaK O €IWHCTBE MPUPOJBI M YEIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTEPUANBHON KYyJIbTYpbl, B PEIICHUH TIJIO0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOIANINX B HEM M3MEHEHU, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKITIOYCHHS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATENbCKON 1€ TEIbHOCTH;

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

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBl MHUpa M CHEHU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIpYTHUE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M YHUBEPCAJIbHBIE Y4YeOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE YUeOHbIe 1eiiCTBUA

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJIbTAThl IESITENBHOCTH C ITOCTABICHHBIMHU LIEJISIMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBaHUS U KPUTEPUU [JIs KJIacCU(PUKAIMK BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQJICTh OCHOBAMH METOJOB HAy4YHOTO ITO3HAHHUS BEIIECTB U XUMHYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKa3bIBACMBIX CYKJICHU;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PCIICHHUS TNPAKTHYCCKUX 3ajad, NPUMCHCHHUIO pPa3JIUnIHBIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WHPOpMaNMe: TPUMEHSITh MEXNpeaIMeTHble (du3nueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1aeMOW TEMBI B XO/I€ 1UaJIora U/uiu
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPEITIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIMIOJIHEHUHU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOTro MpoeKTa, U (opMyJIUpOBATh BHIBOJIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMNA B
X0J1e 00CYKJIeHHUsI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE JeHCTBHS:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYLIECTBIATH CBOKO IIO3HABATEIBHYIO
JEeATENBbHOCTh, OmNpelessas €€ Lead M 3aJadd, KOHTPOJIUPOBATH M II0 Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUU Y4YeOHBIX M HUCCJEeNIOBAaTEIbCKUX 3a/Jady, BbIOMpaTh Haubosee
b }eKTUBHBIN crmoco0 HMX pemieHuss ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKLIMAX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajiu3a H
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIC 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
110 OCBOCHHIO, HMHTEPIIPETAIIMN U MPEoOpa30BaHUIO 3HAHUM, BUBI JCSITEIBHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUA M NMPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHHMS Kypca «OpraHuyeckass XuUMUS»
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHUA YEIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHMUECKOM, IHEPreTUUeCKOr U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPIUH, B o0ecrieueHn pPalMOHAILHOTO



MPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OHKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOTHON Cpelie;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToma, TUOpUAM3aIMs AaTOMHBIX oOpOuTanel, WOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIBHOCTD, CTETICHb OKHUCJICHHS, XUMUUECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
Ipymmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHas (reoMeTpudeckas,
ONTHYECKas), HW30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJI- U a30TCOJIepIKaIllie OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuoanueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpPAIICHUS DHEPrUM TIPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIEXKAIIUe B OCHOBE
MOHWMAaHUS TPUYUHHOCTH U CUCTEMHOCTH XMMHUUYECKUX SBJICHMI; MPEICTaBICHUS
0 MeXaHuW3MaxX XUMHUYECKHX PpEaKIHUM, TEPMOAMHAMUYECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTSAX MX MPOTEKAaHMS, O B3AUMHOM BJIMSHUU aTOMOB U TPYIN aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA U Me30oMepHbIi 3 dekTol, opuentanTsl | u Il pona);
¢dakTOJIOTHUECKHUE CBEJCHUSI O CBOMCTBAaX, COCTaBe, IMOJYyYEHUH U Oe30MMacHOM
UCITOJIb30BAaHUHM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U TPAKTUYECKOM
NEATeIbHOCTH ~ YeJloBeKa, OOmMMX  HAay4YHBIX MPUHIUMIAX  XUMHYECKOTO
IIPOU3BOICTBA (HA MPUMEPE MPOU3BOACTBA METAHOJIA, ITIepepadOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMCHHI: BBISABIIATH XapaKTepHbIE TMPU3HAKH TOHSITHUH,
yCTaHaBIMBaTh MX B3aMMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE IMOHATHS MPU
ONHMCAaHUU COCTaBa, CTPOCHHUS M CBOMCTB OPraHUYECKUX COCTMHEHUIT;

c(hOpMHUPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIIETHBIX ) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJISITh YPaBHEHUS XHMHYECKUX PEAKIUN W PacKpbIBaThb UX CYIIHOCTD:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUd  TOCPEJACTBOM  COCTaBJICHUS
JJIEKTPOHHOTO OajlaHCa »dTUX PEaAKIMM, peakiui HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3TOTaBIMBATh MOJICIM MOJICKYJT OPTaHUYECKUX BEIIECTB JJISI MILTFOCTPAIINU
X XUMHUYECKOT'O ¥ MTPOCTPAHCTBEHHOTO CTPOCHMUS;



c(hOpMHPOBAHHOCTh YMEHHWH: YCTaHABIMUBATh MPUHAIICKHOCTh W3YUCHHBIX
OPraHWYECKUX BEIIECTB 1O HX COCTaBy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIaccy/Tpynne COEIUHEHWH, JaBaTh MM Ha3BaHUSA IO CHUCTEMATHYECKOI
Homenknarype (IUPAC) u npuBonuth TpUBHAIbHBIE HAa3BaHUS IJIsI OTIAEIBHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEHIECTB (ITUJICH, allEeTUJICH, TOIYOJI, TJIUICPHH,
ATWICHIJIMKONb, (EeHOJ, (GopMaabACTHU/l, alleTalbJCTH I, alleTOH, MypaBbUHAs
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTeapUHOBAs, OJICMHOBAsS, MATbMUTHHOBAS KUCJIOTHI,
TJIAIWAH, aJaHWH, MalbTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, W30TPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCIUHCHUAX (KOBaJICHTHAs W WOHHAas CBS3b, G- M T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSATH TOJOXKCHHUS TCOPUU CTPOCHHUS
opranudeckux BemectB A. M. BytiepoBa s 00bSICHCHUS 3aBUCHMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEPU30BaTh  COCTaB, CTPOCHHE,
¢u3nUeckre W XUMHUYCCKHE CBOMCTBA THUIMYHBIX NPEJICTABUTENICH pPa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJKaJIUCHOB,
QJIKWHOB, apOMAaTUYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHUCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, IH- U TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKJIY  HUMH  yYpaBHEHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUH C MCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KIAaTh Ha KOHKPETHBIX IPUMEpPaX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM OT
KpPaTHOCTH Y THIIA KOBAJCHTHOM CBS3H (G- M T-CBSI3M ), B3AUMHOTO BIIUSIHHS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HehTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI €ro mepepaboTKu H
MPaKTUYECKOE IPUMEHEHHE MPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHHM O €CTECTBEHHO-HAaYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, U3MEPEHUHN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTH yMEHUS MPUMEHSTh OCHOBHBIC orepanuu
MBICIIUTEJILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,
CUCTEMaTH3allUI0, BBISABICHUE MPUYMHHO-CIICJCTBEHHBIX CBA3CH — IJIST M3YUYCHHS
CBOWCTB BEIIECTB U XUMUUYECKUX PEAKIINM;



c(hOpMUPOBAHHOCTh YMEHHI: BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHSATUSMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIIUX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3UUYECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKIECHUIO XUMHUYECKOU
dbopMysbl BelIeCTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIIEHUBATH
C TMO3WIMH  DKOJOTMYECKOW  O€30MacHOCTHM  MOCHEJACTBUSI  OBITOBOM U
IIPOU3BOJCTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEIIECTB, UCIOIL30BaTh MOJYYCHHBIC 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHUI
poOJieM B CUTYaIHSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHUH: CaMOCTOSTENHHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUI SKCMEPUMEHT (TOJIydEeHUE U HW3YYEHHE CBOWCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIUU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAJIbHBIX
3a/lady 10 PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOICHUEM MPaBUII
Oe3omacHoro oOpalieHusi ¢ BelIeCTBaMU U JIA0OPATOPHBIM O0OPYAOBAHUEM,
dbopMynupoBaTh 1€Nib HUCCIENOBaHUA, TNPEJICTaBISATh B pazIu4yHON ¢dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTb YMCHHIA:

coOJIF01aTh MpaBUia SKOJIOTHISCKU 11e7IeCO00pa3HOTO MOBEACHUS B OBITY U
TPYJIOBOW JEATEIbHOCTU B LIEJAX COXPAHEHUS CBOETO 3[0POBbs, OKPYKAIOIIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JIEMCTBUS Ha >KUBBIE OPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [K;

aHAJM3UPOBATH 1€JIECO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISITh IIEJICHANIPABICHHBIA TTOUCK
XUMUYECKOW MHPOPMALIUU B Pa3IMYHBIX UICTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAM3UPOBATh XUMHYECKYIO WH(MOPMAIINIO, epepadaTbiBaTh €€ W MCIOIb30BaATh

B COOTBETCTBHUH C ITOCTABJICHHOW YUCOHOM 3a/1aueH.
11 KJIIACC



[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTHU SBJIIEHUM NOPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ pojidi B 00€CIEYEHUU YCTOMUYUBOTO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIEUCHHM PAlMOHAIBLHOIO MPUPOIOIOIL30BaHUS, B
dbopMuUpOBaHUM MUPOBO33PEHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHITHUS — XUMHUYECKHH DJJIEMEHT, aToM, SJApO aToma,

M30TOIIBI, JJIEKTPOHHAS 00010YKa aToma, S-, P-, d-aToOMHBIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpuaM3alius aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, B&JICHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKAsi PEHIETKa, XUMHUYECKasi peaklusi, pacTBOp, JJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, DJIEKTPOJIUTHUYECKAs JUCCOLMALMs, CTEIEHb JIHUCCOLMALNH,
BOJIOPOJIHBIM MOKa3aTelb, OKHCIUTEIh, BOCCTAHOBHUTENb, TEIIOBOU 3ddexT
XUMHUYECKOU PEaKLUH, CKOPOCTh XUMMUUYECKON PEaKLMHU, XUMHUUYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJUTUYECKON AUCCOLMALNU, TEPUOTUYECKUI
3akoH /.M. MenneneeBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHEHHUS U
[IPEBPAILICHUS] SHEPIUM MPU XMMHUYECKUX PEAKLMAX, 3aKOH ITOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JICHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3BIK
XUMHHM, MHUPOBO33PCHUECKHE 3HAHUA, JIeKallMe B OCHOBE IIOHUMaHUS
IPUYMHHOCTH U CHUCTEMHOCTH  XUMHYECKHX  SIBJICHUM;  COBPEMEHHBIE
MPEJICTABICHUS] O CTPOCHHUM BEIIECTBA HA AaTOMHOM, WOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJIIDHOM ~ YPOBHSIX; MPEACTABICHHAS O MEXaHU3MaxX XUMHUYECKHUX
peaKkuuii, TEPMOAMHAMHYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTIX  MX
MPOTEKaHUs, O XMMHYECKOM PaBHOBECHH, PACTBOpPaX U AUCIEPCHBIX CHUCTEMAX;
(akTONOTHYEeCKNE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH M 0O€30MacHOM
MCITOJIb30BAaHUM BKHEUIINX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUYECCKOM
NEATeNIbHOCTH  YeJOBEKa, OOIMX  HAyYHBIX MPUHIMIAX  XUMHUYECKOTO
MMPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHBIE MPU3HAKU TOHSITHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHU;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMYyJd BELWIECTB M  YpPaBHEHUH XHMHUUYECKHX  pEaKLuH,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAs), THUI KPUCTALIMYECKOM PEmIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTb  yYMEHUW:  KJIACCU(PUIIUPOBATh:  HEOPraHUYECKUE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUe); CaMOCTOSITEIbHO BBRIOMPATh OCHOBAHUS M KPUTEPUH JJIs KiIacCUBUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPAaBHEHWW;  peakuud  THUAPOIW3a;  peakuuu
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHUMHYECKOW pPEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO TMOJIYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TPUPOJBI — HAOMIOICHUE, H3MEpPEHUEe, MO/JISIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U IS OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIONIUX MECTO B TMPHUPOJE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

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

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
onpeIeIEHHOM MAacCOBOM JI0JIel pacTBOPEHHOTO BEIECTBA WIIM JIAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaUECTBEHHOI'O COCTaBa HEOPTAHMYECKUX BELIECTB, OMpPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOI0IeHneM TMpaBuil OE30MacHOT0 OOpalIeHHs C BEIIECTBAMU U JaOOPaTOPHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATh MPaBUJIa MOJb30BAHUS XUMUYECKOM
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
JNEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHON
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMALIUY B PA3IMUHBIX UCTOUHMKAX (Hay4yHas U yueOHO-HaydHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHUH C TOCTaBJICHHON y4eOHOMU 3ajaueH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (N (POBbHIE)

n/n NPOrpaMMbl Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTebHbIE PECYPChI
padoTsbI padoThI
Pa3nesn 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYeCcKUX coequHeHnil A. M. 8
byrneposa
Hroro mo pazueny 8
Paspgen 2. Yriesogopoabl
91 [IpenenpHBIC YIIIEBOIOPOIBI — aTKAHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0OpO/Ibl: aJIKEHBI, 14 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 l"asioreHnIpon3BOAHBIC YTIIEBOJOPOJIOB 4 1
Utoro no pazneny 35
Paznea 3. Kuciopojacoaep:kamnue opranndeckne coeJuHeHust
3.1 Cnuptel. ®enon 11 1
KapOoHumnbHbIe COETUHEHUS: allbETUIbI U
3.2 keToHbl. KapOoHOBBIEe KUCHOTHL. CIOKHBIE 21 1
s¢upsl. XKups
3.3 VraeBoanl 9 1




Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMuHBl. AMUHOKHACIIOTEL. benku 12

Hroro no pazgeny 12

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrICOKOMONIEKYIIAPHBIE COETUHEHUS 6

Wroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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