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HOACHUTEJIBHASA 3AITMCKA

Pabouas mporpaMMa mo XMMHUU Ha YpOBHE CpeHEro o0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparn», TpeOOBAHUM K pe3ybTaTaM OCBOCHUS
benepaibHOM 00pa3oBaTENbHON NPOrpaMMbl cpeiHero oomiero oopazoBanusa(DOIl
COQO), mpencraBieHHbIX B DemepalbHOM TOCYAapCTBEHHOM 00pa30BaTEIIbHOM
crangapre COO, c yuérom Konuenuuu mnpemnomaBaHus y4eOHOTO MpeaMera
«XuMus» B oOpa3oBaTelbHBIX opraHu3anusx Poccuiickoit  ®denepanuu,
peanu3yIomX OCHOBHbIE 00pa30oBaTeIbHbIE IPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Crpareruu pa3zsutusa BocnuTanusi B Poccuiickoit @enepaiuu Ha nepuox 1o 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUST Ha YpOBHE YINIYOJIEHHOTO H3YUYEHHS 3aHUMaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusi yuammuxcs 10-11  krmaccos.
N3yuenue mnpeamera, peanudyemMoe B ycioBHsAX A depeHIIMpOBaHHOTO,
npo@uIbHOrO OOy4YEeHHUs, MNPU3BAHO OOECHEUYHUTHh O0O0IIE00Pa30BATENbHYIO U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIMMYCKHUKOB IIKOJIbI, HEOOXOJUMYIO JJIsi
aJanTaldyd UX K ObICTPO MEHSIIOUIUMCS YCIOBUSIM KU3HU B COLIMYME, a TaKXKe JJIst
MPOJIOJDKEHUS OOy4YeHUsI B OpraHU3alMsIX MpodecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpamme mno XuMUM Ha3zHaueHHE TMpeaMera «XUMHS» TOJIy4daeT
NOAPOOHYI0O  WHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIOJIATAIOIIMMU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBJICHHOCTH LIE€NIeH, COJIEepKaHUs,
pe3yJbTaToB OOy4YeHUs M TPeOOBaHUNW K YPOBHIO MOATOTOBKHU BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBIISIFOTCSL CJEAYIOIIME BBIMNOJHIEMBIE MPOrPAMMOMN MO
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaTu3alusl KOTOpoil obecrneuynBaeT
MOJIy4YeHHUE TPEACTaBICHUSI O UENAX, COACpKaHUHU, OOIIEH cTpareruu
oOy4eHHs, BOCITUTAHUS U Pa3BUTHUS 00YUaAIOIIMXCSI CPEJCTBAMU TIPEIMETa,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHU3allMOHHO-TUIAHUPYIOLIAS, KOTOpast peayCMaTPUBAET
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS U TOCIEA0BATEIbHOCTU
M3YUYCHUs] y4eOHOTO MaTepuasa, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COJECPKATEILHON OCHOBBI
KOHTPOJISI M OLIEHKH OO0pa3oBaTeNIbHBIX JOCTHKCHHN OOydaroluxcs B
paMKax WTOTOBOM arrecTtaniid B (GOpMe EAUHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma i yriry0JIEHHOTO U3YYEHUS XUMUU:



e YCTaHaBIMBAaET MHBAPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00s3aTeIbHOE
JUIST W3Y4YeHUs B paMKaX OTICHbHBIX MNpoduiei, mpemxycMaTpuBaeT
pacmpejielieHie W CTPYKTYpUPOBAaHME €ro I0 KiaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

o 1aéT mpuMEpHOE pacmpeesieHue yueOHOro BpeMEHH!, PEKOMEHTyEeMOTO JIs
U3YUYECHUS OTNIETBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIO0BATEIbHOCTh H3YYEHUS Y4eOHOro
Marepuajia ¢ y4€TOM JIOTUKU TMOCTPOCHUSI Kypca, BHYTPUNPEIMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJUYECKYIO UHTEPIPETALMIO IIeJIe U 3a/1ay U3y4YeHHs MpeaMeTa
Ha yTIIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX ITPUOPUTETOB B CHCTEME
cpenHero oOuiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEepUCTUKU
IUIAHUPYEMBIX  PE3yJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOTPaAMMBI CpEeOHErO o011ero o0pa3oBaHuUs (JINYHOCTHBIX,
METANpPEIMETHBIX, MPEIMETHBIX), & TaKK€ C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-T0O3HABATENbHBIX  JCHCTBUIM  00ydYaromerocss IO OCBOEHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSIM B MPOrpaMMe IO XUMHUHU MPEAyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOy4YE€HHEM XUMHUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a rpejesiaMu yCTaHOBIEHHOM IPOrpaMMOi 0 XUMUU 00513aTeTLHOM
(MHBapHAHTHOW) COCTABJISIIONIEH colepKaHUsl yueOHOTO TpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTh BbIOOpa €ro BapUAaTUBHOW COCTABIISIFOLIEH,
KOTOpas JOJKHA OMPENENsThCS B COOTBETCTBUHM C HAMPABIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coortBercTBMM ¢ KoHuentyalibHbiMH mosioxkeHusmMu DPIOC COO o
HAa3HAUYCHUU TPEAMETOB 0a30BOro W YIUIYOJIEHHOTO YpOBHEM B CHCTEME
nuddepeHIUpOBaHHOTO OOYyYEHUsI HAa YPOBHE CpPEAHEro o0iiero oOpa3oBaHUS
XUMHUS Ha YpOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HaNpaBieH Ha pealu3aluio
MIPEEMCTBEHHOCTH C MOCEAYIOIIUM ITATIOM TOJTYYSHHSI XUMUIECKOTO 00pa30BaHuUs
B paMKax MW3y4YEeHHUs CIEHHAIbHBIX €CTECTBEHHO-HAYYHBIX W XUMHUYECKHUX
JVCLIUIUIMH B By3aX U OpPTaHMU3alMsIX CPEIHETO MPodheCCHOHAIBHOTO 00pa30BaHMUs.
B 31011 CBsI3U n3ydeHue npeamera « XuMUsD» OPUEHTUPOBAHO TPEUMYILIECTBEHHO HA
pacuipeHre ¢ yriyOJeHUEe TEOPETUYECKOM U MPAKTHUYECKOW MOJArOTOBKH
0Oy4Jaronuxcsi, BHIOPABIINX OMpPENeAEHHBIN MPoduias O0y4YeHHs, B TOM YHUCIE C
MEPCIEKTUBONM  TOCTEAYIOMIETO TMOJYYeHUsI XHMHUYECKOro oOpa3oBaHHs B
opraHuzanusx npodeccuonanbHoro ooOpazoBanus. Hapsigy ¢ sTum, B cBeTe
tpedoBanuit ®I'OC COO k mIaHupyeMbIM pe3yJibTaTaM OCBOCHHS (eaepabHOM
0o0pa3oBaTeNbHOM MPOrpaMMbl  CpeAHero obmero o0pa3oBaHUS H3yuEHHUE
npeaMera «XUMUS» OPUEHTUPOBAHO TAaKXKE Ha pElIeHUE 3aaad



BOCIIUTAHUSA U COLMAIBHOIO Pa3BUTHS OOydwaroumxcs, Ha (opMHpoOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alMKd y4eOHOro TpyAa H
O00OOIIIEHHBIX  CIMOCOOOB  JIEATEILHOCTH, WMEIONIMX  MEXKIUCIUILITMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocTaBisOIKUMH NpeaMeTa «XUMUs» Ha YPOBHE YriayOJEHHOro M3y4eHHs
ABJIAIOTCS YrIyOn€éHHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [lpu onpeneneHun noaxon0B K 0TOOPY M CTPYKTYpPHOUR
OpraHu3aliy COAEPKAHMS ITUX KypCOB B IPOIPAMME IO XUMHH 32 OCHOBY ITPHHSITHI
nosnoxkenuss GI'OC COO o pazauuusx 0a30BOT0 M yriyOJEHHOTO YpPOBHEH
U3YUYECHUS TIpeIMETA.

OcHoBy cojaepxkaHusi KypcoB «Opranumdeckas xumusi» u «OOwmas u
HEOpraHWYecKas XHMHsS» COCTABIISIET COBOKYINHOCTb NPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3YyYEHHs IpeaMeTa. JTa CHUCTEeMa
3HAHMM MO0JYy4YaeT ONpPENeIEHHOE TEOPETHYECKOE ONOJHEHUE, IO3BOJISIONIEE
OCO3HAaHHO OCBOUTBH CYIIECTBEHHO OOJIBIINN 00bEM (PAaKTOJIOTUYECKOTO MaTepuaia.
Tak, Ha yrayOn€HHOM YypOBHE HM3y4€HHs IpeaMeTa oOecliedeHa BO3MOKHOCTh
3HAYUTEIBHOTO YBEINYECHHS 00bEMA 3HAHUHN O XMMUYECKUX 3JIEMEHTAX U CBOMCTBAaX
UX COEMHEHUI Ha OCHOBE PACIIUPEHUS U YIITyOJIeHHS MPEACTABICHUI O CTPOESHUN
BEILECTBA, XUMHUYECKOM CBS3M U 3aKOHOMEPHOCTSAX IIPOTEKaHUS pEakLUuu,
paccMaTpUBAEMbIX C TOYKH 3pEHUS XMMHYECKOW KUHETHUKA M TEPMOJAMHAMMKU.
N3yuyenune nepuonnyeckoro 3akoHa u llepuoanueckoil CUCTEMBI XMMHYECKHX
AIIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUSIX
O CTpPOEHMH aToMa. XHUMHUYECKas CBS3b OOBACHAETCS C TOYKU 3pEHUs
HHEPreTUUECKUX U3MEHEHUH Npu e€ 00pa30BaHNU U pa3pyIlIEHUH, a TAKKE C TOUKU
3peHUs] MeXaHu3MOB e€ oOpas3oBaHus. M3ydueHHe TUNOB peakuUuil JOIMOJIHAETCS
dbopMHpOBaHHEM TPEICTABICHUNA 00 3JIEKTPOXMMUYECKHX Mpoleccax |
AIIEKTPOJIM3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoit XuMUM Npu
pPacCMOTPEHHU PEAaKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaenserca ocoboe
BHHUMaHHE BOMPocaM 00 AJIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BIUSHUA aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKiii.

Oco0oe 3HaueHKe UMEET TO, UTO Ha COAEPKaHNE KypPCOB XUMUU YTITyOJIEHHOTO
YPOBHSI U3y4EHHUS JIJIs1 KJIACCOB onpeaenéHHoro npodus (raaBHbIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep IOMOJHEHUN K OOIIel cuctemMe NpeAMETHBIX 3HAHWN)
OKa3bIBAIOT BIUSHUE CMEXHbIE MNpeaMeThl. Tak, Hampumep, B COJAEPKAHHUU
npeaMeTa Jisl KJIIaCCOB XMMHKO-(U3UUECKOro Mpoduiisi 00JIbIoe 3HaYeHUE Oy Iy T
UMETh 3JIEMEHTHI Y4eOHOro Matepuaa no obmen xumuu. [Ipu uzyuenuu npeamera
B JIaHHOM CJTy4yae aKIeHT OyJIeT c/ieiad Ha OOLHOCTh METO/I0B MMO3HAHUS, OOLTHOCTh
3aKOHOB W TEOpUH B XUMHUU M B (PU3UKE: aTOMHO- MOJIEKYJIIpHAs TEOpHs
(MozexyJsipHast Teopusi B (PM3MKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO e BpeMsa B coiepKaHUM INpeaMeTa A KIAcCOB  XUMHKO-
OHOJOrnYecKkoro npo@uiist OONBIIMKA YIAENbHBIA BEC OyAET UMETh OpraHUYecKas
xuMHUsl. B 3TOM cirydae npeaocTaBisieTcsi BO3MOXKHOCTB JIJIs 0oiee 00CTOSITENIEHOTO
PaccMOTpEHMsI XUMUYECKOM OpraHu3aliy KIETKH KaK OMOJIOTHYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IIPUMEPYy, TAaKHE€ CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUOUABL, OEIKH, YIIIEBObl, HYKJIEHHOBBIE KUCIOTHI U Apyrue. IIpu sTom 3HaHus 0
COCTaBE€ U CBOMCTBAX IPEICTABUTEICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIECTB
CIIy>KaT OCHOBOHM [UIsl M3Y4YEHMsI CYIIHOCTH IPOLIECCOB (POTOCHHTE3A, JbIXaHUS,
IIUILEBAPECHMUS.

B nnane ¢opmupoBaHHs OCHOB Hay4HOrO MHUPOBO33PEHUS, OCBOEHUS
OOLIIEHAYyYHBIX METOJIOB MTO3HAHUS U OIbITA TPAKTUYECKOTO MPUMEHEHUS HAYyYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHsD» Ha YriIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C YYCOHBIMU MpEAMETaMM, BXOISIIMMH B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-HayuHble NpeaMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipu n3yuenuun yueOHOro npeamera « XuMus» Ha yrilyOJI€HHOM YPOBHE TaKKe,
KaK Ha YpOBHE OCHOBHOTO M CpEIHEro 001iero oopazoBanus (Ha 0a30BOM YpOBHE),
3ajaueil MEepBOCTENEHHON 3HAUYMMOCTU SBIsIeTCs (OPMUPOBAHUE OCHOB HAyKHU
XUMUU KaK 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKON NeATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. Pemenue 3Toii 3a1a4um Ha
yriayOnEHHOM YypOBHE H3YYEHHs MpEeAMeTa MpeArojaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opMupOBaHHE TMPEACTABIECHUI: O MaTepUAJIbHOM €IWHCTBE MHpAa,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW IPUPOJIbBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled posu B O0eCHeHYeHHH
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  PEHICHUH  MpoOseM
HKOJIOTUYECKOM, YHEPTreTUYECKON W TUIIEBON O€30MacCHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
00€eCIleYeHnn palUOHAIBHOTO MPUPOIONOIL30BaHMS, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEIOBEKa, a TaKXKe IKOJIOTHYECKH
00OCHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3[I0POBBIO U MPUPOTHON CpeIe;

e OCBOCHME CHUCTEMBl 3HAHHM, JIEKAIIMX B OCHOBE XHWMHUYECKOH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHBIX
IIOHATUH, 3aKOHOB U TEOPUM XMMHUHU, COBPEMEHHBIX IIPEICTABICHUMN O
CTPOCHMHM BEIIECTBA HA PAa3HbIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJIIDHOM, O  TE€PMOJAMHAMHYECKHX W
KMHETUYECKUX 3aKOHOMEPHOCTAX NMPOTEKaHUs XUMUYECKUX PEaKLUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMax, 00 00Imx
HayYHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y 00yYarOIIMXCs OCO3HAHHOI'O IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHUU 711 OOBICHEHUS
KJIFOYEBBIX MJIEH M TpoOJeM COBPEMEHHOM XMMHH, IsI OOBICHEHUS W
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOINUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
TPAMOTHOTO pEIICHUs MPOOIeM, CBI3aHHBIX C XUMHUECH, IPOTHO3UPOBAHUS,
aHAJIN3a U OIIEHKH C ITO3HIMU PKOJIOTHUECKON 0€30IIaCHOCTH II0CIIEACTBUI
OBITOBOM U TPOU3BOJCTBEHHOW JEATEIIBHOCTH YeJIOBEKa, CBA3aHHOW C
XUMHUYECKUM MPOU3BOJICTBOM, UCITOJIH30BAHUEM U NTEPEepabOTKON BEIIECCTR;
yrIyOJIeHUE MPEICTaBICHUH O HAyYHBIX METO/IaX IMO3HAHHUS, HEOOXO0IUMBIX
JUI. TPUOOpETEHHs YMEHUW OpUEHTUPOBAThCA B MHUPE BEIIECTB WU
OOBSICHEHUST XUMHUYECKUX SIBJICHUW, MMEIOIIUX MECTO B MPHUPOJE, B
MPAKTUYECKOMN JEATEIBHOCTA U TTIOBCETHEBHOM JKU3HM.

B mnnaHe peanuzanuu MEpBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GyHKIIUN 1EJTOCTHOM CHUCTEMBI CpeHEro oOIIero oOpa3oBaHUs MPU H3YYECHUU
npeaMera  «XUMHS» Ha  yIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOpYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIATHBIX HCCIIEIOBAHUNA B XUMHHU, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHWUIO  HAa  OCHOBE  YCBOCHHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOoCcTeM oOyuaromuxcs, (GpopMHpOBaHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHUS K CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPa30BaHHMIO Kak
YCJIOBHIO YCTIEITHON Mpo(decCuOHATBFHON U 00IIeCTBEHHOM IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBIO M TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH,

dbopMHpOBaHHEe YMEHUH W HABBIKOB Pa3yMHOTO IPHUPOJIONOIB30BaAHUS,
Pa3BUTHE PKOJIOTHICCKOHN KYJIbTYphI, MIPUOOPETEHHUE OIBITa OOIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIbHOCTH.

OO01iee yuCIo 4acoB, MPEAYCMOTPEHHBIX Ui U3YUYEHUSI XUMHUHM Ha YTIIyOJICHHOM
YPOBHE CpeIHero od1ero oopa3zoBanusi, coctariseT 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B Heemio).



COAEPKAHUE OBYYEHMUA
10 KITACC

OPI'"AHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHUYECKON XUMUH.

[IpeameT 1 3HaUEHUE OPTAHUYECKOW XUMHH, TPEICTABICHUE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aroMa Yriepojia: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUSI. BasleHTHbIE BO3MOXHOCTHM aToMa yriepoaa. XHUMHUYECKass CBA3b B
OpraHUYECKUX COeAMHEHUSX. TUIbl THOpUAN3alUK aTOMHBIX OpOUTaeil yriaeposa.
Mexanu3Mbl  00pa30BaHHs KOBAJIEHTHOM CBA3M (OOMEHHBII M JIOHOPHO-
aKLENTOpHbIN). Tumbel NEpeKpbIBaHMS AaTOMHBIX OpOWTaneil, - W TW-CBA3M.
OnuHapHasi, JBOMHAs U TpoWHas cBsA3b. CIOCOOBI pa3pbiBa CBsI3ed B MOJIEKYJax
opranuyeckux BemecTB. [loHsiTHE O CBOOOJHOM pajaukane, HyKJIeopuie Hu
anekTpoduie.

Teopust crTpoeHns opraHudeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE MIPE/ICTABIIEHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUHU CTPOECHUS
OPraHUYECKUX COENMHEHUH. MONeKyIspHble U  CTPYKTypHble  (HOpMYIIbI.
CrpykrypHble (QOpMyJbl pa3lIMUYHBIX BHUAOB: pPa3BEPHyTas, COKpall€HHasi,
ckenetHas. M3omepuss. Buapl u3zomepuu: CTPyKTypHas, IPOCTPAHCTBEHHAs.
DnekTpoHHbIE A3((HEKTHI B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUH (MHAYKTUBHBIN U
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o kiaccupukauuy oOpraHuyeckux BemecTB. [loHsTHE O
byHkuroHagsHOM Tpynmne. 'omonorus. 'omonorudeckue psapl. CucTemMaTu4eckas
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KJIaccUPUKALMS OpPraHUYECKUX peakiui. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHHS BEIIECTB W WX IPEBpALICHUIL:
O3HAKOMJIEHHUE ¢ 00pa3liaMu OpraHMYeCKUX BELIECTB U MaTepualaMy Ha UX OCHOBE,
OMBITHI M0 MPEBPALEHUI0O OPTaHUYECKUX BEIIECTB MPU HArpeBaHUM (ILJIaBJIECHUE,
oOyIJIMBaHWE W TOPEHHE), KOHCTPYHUPOBAHHE MOJIEICH MOJIEKYJI OpPraHUYeCKHX
BEILECTB.

Yriaesogopoasbl.

Ankanbl. ["'oMosiorudeckuil psii aikaHoB, oO1asi popmyJsia, HOMEHKJIaTypa U
M30MepHUs. DIIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJICKYJ alKaHOB, Sp°-
ruOpuau3aiysi aTOMHBIX opOuTaniel yriepoja, o-cBa3b. DU3nMYecKue CBOWCTBA
AJIKAHOB.



XUMUYECKUE CBOMCTBA QJKAHOB: DPEAKIMU 3aMELICHUs, W30MEpHU3aluH,
JErHIpUPOBaHMs, UKIU3ALMH, UPOJIN3a, KpeKHHra, ropenus. [Ipeacrasienue o
MEXaHHU3ME PEAKI PaJUKaIbHOrO 3aMEILICHHS.

Haxoxnenue B npupose. CriocoObl MOTy4YeHNs U NPUMEHEHHUE aTKaHOB.

[uxnoankanel. O0mas ¢hopmyna, HOMEHKIATypa u nzoMmepus. OcoOeHHOCTH
CTPOEHUS U XUMUUYECKUX CBOMCTB MaJIbIX (IIUKIJIOMPOIAH, IIMKIO0YyTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HUKIIOT€KCaH) [UKIOATKAaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LAKJIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii alkeHoB, 001as GopMyia, HOMEHKIIATYpA.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHE MOJIGKYJ  alKEHOB, Sp2-
ruOpuan3anusi aTOMHBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) uzoMmepusa. DPU3HUECKHE CBOMCTBA AJKEHOB.
XHUMHYECKHE CBOMCTBA: PEAKLIUH IPUCOECTUHEHNS, 3aMEILLEHUS B 0-TI0JI0KEHUE TTPU
JBOMHOM CBSI3W, MOoJUMepu3auMu W oOkucieHus. [IpaBuimo MapkoBHUKOBA.
KauecTBeHHbIE peakiMy Ha JBOMHYIO CBs3b. CIIOCOOBI MOMyUEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaneHoB (CONpsHKEHHbBIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTIO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- n 1,4-npucoenunenue. [lomnmepnsanns conpsKEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIueHOB.

Anxunbl. 'oMonoruueckuii psi alkMHOB, 001as popmyJia, HOMEHKIATYypa U
MU30MEpHs. DIIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKWHOB, Sp-
ruOpuau3anusi aTOMHBIX opOuTaneil yriaepoja. @uznueckre CBONCTBA ATKHHOB.
XHWMHYECKHE CBOWCTBA: PEAKIIMY TPUCOECINHEHUS, AUMEPU3ALUNA U TPUMEPHU3ALIUH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKUHOB, UMEIOIINX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIEC peakly Ha TPOHHYIO cBsi3b. CIOCOOBI MOMyUYEHUsI U PUMEHEHHE
AJIKWHOB.

ApomaTtrueckue yrieBoJopoisl (apensl). ['omonoruyeckuil psii apeHoOB,
obmiast opmyna, HOMEHKIIATypa U U30MepUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MOJeKyIbl Oen3ona. Ddusmdyeckne CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEaKIIMK 3aMelIeHUsI B OCH30JbHOM KOJIbLE U
YIJIEBOJAOPOJHOM pPaJvKalle, PEaKUWd NPUCOCAUHEHUS, OKHUCIEHHWE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTHUPYIOIIEM JEUCTBUU 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEpPE AaJTKUIbHBIX pPaJUKaloB, KapOOKCHUIHHOH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupodia. [lonmumepusanusa ctupona. CnocoObl NOTydYeHUS U
MIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. IlomyTtable HedTsaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi yroias ¥ npoayKThl ero nepepadotku. CrocoObl nepepaboTKi HEPTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIMTHUECKHI), pU(GOPMUHT, TUPOIU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eneTrueckas CBsI3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIIEBOIOPO/IOB.

DIEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIVIEBOJOPOAOB. Peakuuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, I[HAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpPOU3BOJAHBIE BOJHOIO U CHUPTOBOTO
pactBopa wWIENOYHA. B3auMoaencTBHE IUTAJIOTCHAIIKAHOB C MarHueM M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX YTJIEBOJAOPOJOB B OBITY, TEXHHKE M TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAbHbIE METOJIbl M3Yy4YEeHHUs BEUIECTB W MX MPEBpAILCHUI:
u3yueHre (HU3UYECKUX CBOMCTB YIJIEBOJAOPOAOB (PaCTBOPUMOCTH), Kau€CTBEHHBIX
peakuuii yrieBOJOPOJOB Pa3IMYHBIX KJIaccoB (oOeciBeuMBaHWe OpOMHOW WIIU
MOJHOW BOJBI, pacTBOpa ME€pMaHraHaTa KaJjids, B3aUMOJICUCTBUE allETHIIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHapy)KeHUE
yIJIepoJia ¥ BOAOPO/Ia B OPraHMYECKUX BEILIECTBAX, TOYYEHUE ITUIIEHA U U3YUCHHE
€ro CBOMCTB, O3HaKOMJIEHUE ¢ KoyuleKiuaMu «HepTe» u «Yromaws», ¢ oOpasiamu
IJIaCTMAacC, KaydyyKOB M PE3MHBI, MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconepaxanue opranndeckue coelMHeHMs.

[IpenenbHble OgHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKyJd (Ha MpuMepe
METaHoJIa W J3TaHojia). ['oMonormueckui psn, obmas QopMyna, u30Mepus,
HOMEHKJIaTypa #  kiaccudukanus. Dusznueckue CBONCTBA  MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoiHBIE CBSI3M MEXIAY MOJIEKYJIaMu CIHUPTOB.
XUMUYECKHE CBOWMCTBA: pPEAKUUM 3aMEIIEHUs, JAEeTUJIpaTallid, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU W  HEOPTaHUYECKUMHM  KHUCIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIA 1 METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUsS U TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMEeHKIaTypa U n3oMepus. OcoOeHHOCTH (HUBHUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroaToMHbI€ CIUPTHI — STWICHIJIUKOIb W TIHIEpUH. DU3HUYECKUE U
XUMHUUYECKUE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOCICTBUE C OPraHUYECKUMU U
HEOPraHUYECKUMH KHUCIOTAMU, KAYECTBEHHAS! PEAKIIMsl HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBienne o MexaHU3Me peakiuii HyKJi1eo(prbHOTO 3aMenienus. JleiicTBue Ha
opraHu3M uyesioBeka. CriocoObl MOJy4YeHUs K TPUMEHEHHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIMSHHE THUAPOKCOTPYIILI U
oenzonbHOTO siApa. dusmyeckue cpoiicTBa PeHosa. OCOOEHHOCTH XUMHYECKHX



cBoiicTB ¢enona. KauecTBenuwie peakuumu Ha ¢eHod. ToKcHUHOCTH (eHoa.
Crioco06s!I osTydeHus U npuMeHeHue geromna. GenonpopmanbaeTuaHas CMOJIA.

KapOonunbHble COeTMHEHUS — aJIbJIETHUABI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYMIBI. ['OMONOTHYECKUE PSABl abJETHI0B H KETOHOB, OOIIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Puznueckue CBOMCTBA allbJETHUAOB U
KETOHOB. XMIMUYECKHE CBOMCTBA albJAECTHIOB U KETOHOB: PEAKIIUU IPUCOCTUHEHUS.
OxucieHre anpJeruIoB, KAa4YeCTBEHHBIC pEAKIMU Ha anbaeruabl. CrocoObl
MOJTYYCHHUS U IPUMEHEHUE AJIbJIETHUIOB U KETOHOB.

OnHOOCHOBHBIE MpeAeNibHbIE KApOOHOBBIE KUCIOTh. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. MI3oMepust 1 HOMeHKIaTypa. Ou3nyeckue cBoMCTBa
OJIHOOCHOBHBIX TMPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKalMU, PEAKIUH C Y4YacTHEM YIJIEBOAOPOIAHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KUCHOTHL. [loHSATHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3dupax. MHorooOpa3zue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOWCTB HENPEIEIbHBIX U apOMATUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIJIOT, THAPOKCUKAPOOHOBBIX KUCOT. IIpencraBuTenu BBICHIUX
KapOOHOBBIX KHUCJOT: CT€apyHOBas, IMAJbMUTUHOBAS, OJICMHOBAS, JUHOIEBAS,
JUHONIeH08as KUCIoThl. CrocOOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuit psin, obmas dopmysa, H30MEpHS H
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOIW3 B KHUCJIOW H
HIETIOYHOM cpee.

Kupswi. Ctpoenue, GpuU3NUecKue U XUMHUYECKHUE CBOMCTBA KUPOB: TUAPOIIN3 B
KHUCIION U 1ieioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

O6mras xapakTepuctuka yrieBogoB. Knaccuduxkarus yrieBoioB (MOHO-, AH-
U Tonucaxapunbl). MoHocaxapuapl: TIIIOKO3a, (pPyKTO3a, Tajakrosa, puodo3sa,
Je30Kcupr003a. PU3nUecKre CBOMCTBA M HaxoxiAcHUE B npupoxae. dorocuHres.
XUMHUYECKHUE CBOMCTBA IIFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AIBICTUIHON
rpynm, CIOUPTOBOE W MOJOYHOKHCIOE OposkeHue. lIpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIBHOCTH OopraHusma. Jucaxapuipl: caxapo3a, MalbTo3a U
nakTo3a. BoccTtaHaBnuBarmye 1 HEBOCCTAaHABIMBAIOIINME Ucaxapuabl. ['uaponus
nvcaxapusoB. Haxoxxaenue B npupoje u npuMmeHenue. [lonmrcaxapuapl: kpaxmar,
INIMKOTEH W 1emunono3a. CTpOoeHHME MAKpPOMOJIEKYJ Kpaxmaja, IJIMKOIeHa H
HeJUroIo3bl.  DU3MYEecKHe CBOMCTBA KpaxMalla M UEJUIIOJI03bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJIM3, KauyeCTBEHHas peakius C HOJO0M. XUMHUYECKHUE
CBOMCTBA IIEJUTIOJIO3BI: THIPOJIN3, TOMydeHne 3(PUPOB IeIUT0N03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHbIE METOJIbl M3Yy4YEeHHUS BELIECTB W HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,
OKHUCJICHHWE ATWJIOBOTO CIMPTa B aJIbJCTHJ HA PacKaJ€HHOW MEIHOM IMPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kaius (BO3MOXKHO HCIIOJb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albAeruabl (C THAPOKCHUIOM
nuammuHcepeopa(l) u ruapoxkcuaom meau(Il)), peakius riviiepuna ¢ TUAPOKCUIOM
meau(1l), xuMuueckue CBOICTBAa pacTBOpa YKCYCHOM KHCJIOTBI, B3aMMOJEHCTBHE
pacTBopa riroko3bl ¢ ruapokcuoM Meau(ll), B3aumoaencTBre KpaxmMaia ¢ HOJI0M,
pellleHHe DKCIEPUMEHTAIbHBIX 3a7ad no TemMaM «CrupTel W (EHONBD,
«Kap6onoBsie kKuciaoThl. CI0KHBIE dPUPBD).

A30Tcoaep:Kalue opraHudeckre coeIMHeHMsI.

AMUWHBI — OpraHUYEeCKHE MPOU3BOJHBIE aMMHaka. Kiaccudukaius aMUHOB:
anupaTUyecKue W apoMaTUYECKHUE; TEPBUYHBIC, BTOPUYHBIE M TPETUUHBIC.
Crtpoenue moliekyin, obmas gopmysia, U30MepHsi, HOMEHKJIaTypa U (pU3nyecKue
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHCTBHE NEPBUYHBIX aMHUHOB C A30THUCTOM KHUCJIOTOM.
Comnum anKuIaMMOHUSL.

AHWINMH — IPEACTABUTE]Ib aMUHOB apoMaTH4eckoro psiaa. CTpoeHue aHUuInHA.
B3aumHoe BiMsHUE Tpynm aToMOB B MoOJIeKyse aHuivHa. (OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHBbIE peakimu Ha aHWIMH. CrocoObl
MOJyYeHUs] M TpUMEHeHHe anudartudeckux amuHoB. [lomydyeHue aHWnIMHA U3
HUTPOOEH30171a.

AmuHokucioTel. HoMeHknatypa u nzomepus. OTAenbHbIE IPEICTABUTENH OL-
AMUHOKMCJIIOT: TJIMIUH, aJaHuH. OU3NYECKHE CBOMCTBA AMUHOKHMCIIOT. X MMHUUYCCKUE
CBOMCTBAa aMHUHOKHCIIOT Kak amM(pOTEPHBIX OPTraHUYECKHUX COCIUHCHHWH, peaKIus
MOJIMKOHIEHCAINMKM, OOpa3oBaHUE TCNTHIHOW CBSI3M. buojornueckoe 3HauyCHHE
aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 TETITH/IOB.

benku kak npupoansie noiuMmepsl. [lepBuuHasi, BTOpUYHAs W TPETHUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBA OCJIKOB: THUIPOJIN3, JCHATYpaIus,
Ka4eCTBECHHBIC PEAKIINU Ha OCIIKHU.

DKCIepUMEHTANbHBIE METOJbl H3yYECHHS BEIIECTB W MX IPEBpaICHUN:
pacTBopeHue O€JKOB B BOJIe, JeHaTypalus OeJKOB MpH HarpeBaHUH, IBETHHIC
peakiuu Ha O€JIKM, peIIeHHWE OKCHEPUMEHTAJbHBIX 3aJad [0 TeMaMm
«A3oTcoaepKale OpraHMvIecKrue coeJMHEHUs» U «Pacnio3naBaHue opraHu4ecKux
COCIUHCHUI.

BbicokoMoJieKyJIsIpHbIE COeTUHEHMUSI.

OCHOBHBIC MOHATHSI XUMHUHU BBICOKOMOJIEKYJIIPHBIX COCIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHD MOJUMEPU3ALIUN, CPEAHSA MOJICKYJIIpHAS



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

[Tomumepubie wmatepuansl. [lmactMacchl  (MONMMATUIICH, TMOJUIIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPOJ, MOJUMETUIMETAKpUIaT, MOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DJ1acTOMEpHI: HaTypaJbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypasnpHbIe (XJIONOK, MIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tonumepsl CHEUUAIIBHOTO Ha3HA4YECHUS (Tedion, KeBJap,
3JIEKTPONPOBOISALINE MTOJIMMEPHI, OMOpa3iaraeMble OTUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HX NPEBpALICHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «Pacmo3naBanue
IJIACTMACC U BOJIOKOHY.

Pacuérnslie 3amaun.

Haxoxnenue MonekyasipHOW (OpMysIbl OpPraHMYECKOro COEAUMHEHUS 110
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, HAXOXKIEHNUE MOJIEKYJISIPHOM
(dhopMyJIbl OPraHUYECKOr0 COEAMHEHUS MO Macce (00BEMY) TPOTYKTOB CrOPaHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU W/UIU HCXOTHBIX
BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (OpMYJIbI OPraHMYECKOTO BEIECTBAa Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB MJIM CIOCOOOB IMOJIYYEHUs, ONPEACIICHUE T0IH
BBIX0/Ia IPOJYKTA PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peannsanust MeXIpeAMETHBIX CBI3€U MPHU U3YYEHUN OPTraHUYECKOW XUMUH B
10 kjacce OCYIIECTBISAETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUW, TaK W TOHSATUM, NPUHATHIX B OTACJIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAIMW3, CUHTE3, Kiaccudukanus, HAOIIOJECHUE, H3MEpEHHeE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeJIO, OO0BbEM, arperaTHoe COCTOSIHUE
BElIeCTBa, (PU3MYECKHE BEJIWYMHBI, €IUHULBI HM3MEPEHHUs, CKOPOCThb, SHEPTHUA,
Macca.

buonorus: kimerka, opraHum3M, JKocucTeMma, Owocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA M reTepoTpO(HBIA THUI MUTAHUS, OpOKEHHE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOMBI, JKUPbHI, HYKICHHOBBIE KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hble KCKONaeMbIe, TOTUIUBO.

TexHonorus: MUIIEBBIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMH.

AtoM. CoctaB aTtOMHBIX sAep. XUMUYeCKH dimeMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE UMCIA. DHEPreTHUECKUE YPOBHU U
1o IypoBHU. ATOMHBIe opOuTanmu. Knaccupukarus XuMAYeCKHX 3JIEMEHTOB (S-, -,
d-, f-smementsl). PacmpeneicHue 3JCKTPOHOB IO aTOMHBIM  OPOHTAJISAM.
DneKTpoHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXIAEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(PUTypalid HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

ITepnonnueckuit 3axkoH u Ilepronnueckas cucremMa XUMUYECKUX JIEMEHTOB
JA.N. MenaeneeBa. CBs3b NEpUOAUUECKOTO 3aKOoHA U Ileproanyueckoil cucTembl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOPUEW CTPOCHUSA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHMS CBOMCTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 IPYIIaM U EPUOIaM. 3HAYCHHUE TEPUOANIECKOTO
3akoHa [[.1. Menneneena.

XuMHYecKas CBs3b. BHAbl XWMMMYECKOW CBSI3M: KOBAJICHTHAs, HMOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUs KOBAJEHTHOM CBSA3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. DHEPTUS U JINHA CBSA3U. [10MApHOCTH, HAPABIECHHOCTH U
HAChII[AaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbeie cBs3u. BomoponHas CBA3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCTMHEHUM
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHeHHsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBaTeb, JIMTaH/bl. 3HAYCHHWE KOMIUIEKCHBIX COEIMHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecrBa MONEKYJIpPHOTO M HEMOJIEKYJSIPHOTO  CTpOEHHs.  TuIbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o mucnepcHbix cucremax. MctuHubie pacTtBopsl. [lpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIpAKEHUS KOHIIEHTPALIMU PACTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. HacelleHnsie n
HEHACBILLEHHBIE PACTBOPBI, paCTBOPUMOCTh. Kpucramnoruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. T pUBUATBHBIC
HAa3BaHUA OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMHUUECKUX peakiii B HEOPTaHMYECKOH M OpraHUYeCcKOn
XUMUH. 3aKOH COXPAHEHUSI MAacChl BEIECTB; 3aKOH COXPAHEHUs U MPEBpalCHUS
DHEPIUM MPU XUMHUYECKUX peakiusx. TermoBbie d3h(PEKThl XUMUUECKUX PEAKIIUM.
TepMoxumMuyecKkre ypaBHEHHUS.

CKOpOCTh XUMHUECKOHN peakiny, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (HaKTOPOB.
['oMOreHHbIE U reTepOoreHHbIe peakunn. Katanus u Kataau3aTopsl.

OO6paTuMeble U HEOOpaTUMbIE peaklni. XuMHueckoe paBHoBecue. Koncranrta
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbl, BIMUSIONIME HA IOJOXKEHHE XUMHYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YUYACTBYIOIINX B
peakuu. [Tpunnun Jle [laTense.

Onektponutuyeckas aucconuanusi. CuibHbIE W cla0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHCIIOTHAs, HEUTpasibHa,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coseid. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHS.
Okucnurenb MW BOCCTAHOBHUTENb. [Ipolecchl OKHCIEHUS W BOCCTAHOBJICHUS.
BaxHeiilime OKHCIUTEIM W BOCCTAaHOBUTENTU. MeToa 53JeKTpoHHOro OaaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX IPEBPALICHUN:
pa3oKEeHUE TNEpOKCHAAa BOJOPOAA B TMPHUCYTCTBUM KaTaau3aTopa, MOJEIH
KPUCTAUTNYECKUX PEHIETOK, TPOBEJCHUE PEAKIIUM HOHHOTO 0OMEHa, Onpe/eeHre
Cpeapl PacTBOPOB C IOMOIIBID MHIWKATOPOB, M3YUYEHHE BIIUSHUS Pa3JIUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOW PEAKIUU M TOJOKEHUE XHUMHYECKOTO
PaBHOBECHS.

Heopranuuyeckast xummusi.

[Tonoxxenne HemeTaioB B [leproanyeckon CUCTEME XUMUYECKUX AJIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOEHMSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIIopoa, cephl, pocdopa u
yIiiepoaa).

Bonopon. Ilonydyenue, ¢uzndeckue M XMMHYECKHUE CBOMCTBA: PEAKIUU C
METaJJIaMU U HEMETAJIJIAMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ Mapuasl. TorMBHbIE
AJIEMEHTHI.

lanorensl. Haxoxpaenwe B mpupoje, crnocoObl MoMydeHwus, (pusudeckue u
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoIbl. BaxkHenmme KUCIOpPOACOACpIKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [I[puymeHeHune rajoreHoB U UX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble ¥ MPOMBINIIEHHBIE CIIOCOOBI MOYYCHUS
Kkuciopoaa. @u3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUbI U IEPOKCUBI.

Cepa. HaxoxaeHue B TOpUPOJE, CHOCOOBI MONy4yeHUs, (U3UYECKUE U
xummudeckue cBoictBa. CepoBogopon, cyibbuasl. Oxcupn cepbui(IV), okcun
cepbl(VI). CepHucTas u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHL. [IpuMeHenue cepbl U €€ COeTMHEHUI.

A3zor. HaxoxneHue B Mpupoje, CHocoObl MONMy4deHus, (U3MUYECKUue u
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMeneHue a3ora
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®ocdop. HaxoxxneHue B mpupojie, CrnocoObl MOIMyuYeHHUs, (PU3UUYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciota u e conu. [lpumenenue ¢ocdopa u ero coeauHeHuit. docdopHbie
ya0OpeHHUS.

VYraepon, HaxoxaeHWe B Npupojae. AJUIOTpOmHBIE  MOAUUKAIUU.
dusznyeckue M XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Oxcup yrinepona(ll), okcun yrnepona(IV), yrompHast kuciora u e
coJii. AKTUBUPOBAHHBIA yTOJb, ancopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YTJIEPOJOM, U €0
COETMHEHUM.

Kpemunii. Haxoxnenne B mpupoze, crnocoObl ModyyeHus, (pU3M4ecKue u
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpeMHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeanHeHunil. CTeKN0, ero nojy4eHue, BUIbl CTEKIA.

[Tosmoxenne mertamuioB B [lepuoandyeckon cUCTEME XUMMHUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX O000JO0YEeK aToMOB MeTauioB. OOmue
¢dbuznyeckre cBoiicTBa MeTauioB. IIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmiaBel METAIIOB.

DNEKTPOXUMHYCCKUI  psAll  HampspkeHuid MertauioB.  OOmme  crmocoObl

MOJTyYEHUs METaJJIOB: TUIPOMETAJUTYPIrus, MUPOMETAILTYPrus,
anektpoMeraiutyprus. [lonarue o koppo3uu MeramioB. CrnocoObl 3alUThI OT
KOPpO3UHU.

O6mrast xapaktepuctuka MetauioB [A-rpymnmbr [lepuogmdeckoit cucTembl
XUMHUYECKUX d7ieMeHTOB. Hatpuii u kanmii: monmydeHue, GU3NIecKue 1 XUMUIECKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

O6mas xapakrepuctuka metawioB I[A-rpynnsl [lepuoanueckoil cucTembl
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMii: mnonydyeHue, ¢GuU3MUEecKue u
XMMHYECKHE CBOWCTBA, NPHUMEHEHHE IPOCTBIX BEIIECTB M WX COEOUHEHHM.
XKécTtkocThb BOJBI M CIOCOOBI €€ yCTPAaHEHHUS.



AJroMuHMIL: ToNTydeHue, pu3nueckue 1 XMMUYECKUe CBOMCTBA, TPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmiass  XapakTepucThKa MeTauloB Mo0o4HbIX noarpynn  (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nvecKre U XMMUYECKUE CBOMCTBA XpOMa M €ro coeluHeHuil. OKCuabl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomathl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nuecKkue M XHMHUYECKHE CBOWCTBA MapraHila M €ro COEIUHECHUM.
Baxueiimme coeaunenuss Mapranuna(ll), wmapranua(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

Pu3nvecKne U XUMUYECKHE CBOMCTBA KEle3a U ero coeanHeHu. OKCHIBI,
ruapokcunl u conu xkeneza(ll) u sxxeneza(lll). [Tomyyenue n npuMeHeHue xKeneza u
€ro CILIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA Meau U €€ coequHeHni. Ilonydenne u
IIPUMEHEHUE MEIU U €€ COCUHEHUM.

[uuk: momyyeHue, (PU3MUECKME M XHMHYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJIa ¥ THIPOKCHUIA [IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[pumeneHne
[AHKA U €r0 COeANHECHUH.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX IPEBpALICHUIL:
u3ydyeHue oOpa3loB HEMETAJUIOB, TOpeHHue cepbl, Gocdopa, kene3a, MarHus B
KHCJIOPOZE, M3Yy4YEHHE KOJUIEKUMA «MeTtajuibl M CIUIaBbD), B3aWMOJEHWCTBUE
HIEJIOYHBIX M IIEJTOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO MCIOJIb30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C PACTBOPAMU KHCIOT U
11eJI0Y€EH, KAYECTBEHHBIE PEAKIIMY HA HEOPraHWYECKUE aHUOHBI, KATHOH BOJOPOJA
YW KAaTHOHbl METAaJUIOB, B3aUMOJEWCTBUE THJIPOKCUIOB AIIOMUHUS M LHMHKA C
pacTBOpaMH KHUCJIOT M LIENOYEH, PEIIEHNE dKCIIEPUMEHTAIBHBIX 3aa4 IO TEMaM
«T"anorenp», «Cepa u e€ coequHeHUs», «A30T U (HocPop U UX COCAUHEHUS,
«Mertasibl TIaBHBIX OATPYIID, « MeTamibl TOOOYHBIX TOATPYIII.

XUMUS U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMYMBOrO pa3BUTUA denoBedyecTBa. [lonsTue
O Hay4YHBIX METOJIaX MMO3HAHUS U METOJOJIOTUU HAYUYHOT0 hcclienoBanus. HayuHble
MPUHIUIBI OpraHU3alMi XUMUYECKOTO MPOU3BOACTBA. [[pOMBIIITIEHHBIE CITOCOObI
NOJIyYEHHUs] BaXXHEHIIMX BEIIECTB (HAa MPUMEPE MPOM3BOJCTBA aMMMAKa, CEPHOM
KHUCIIOThI, MeTaHoua). [IpombliiiienHbIe cocoObl MOMYyUYeHUs] METAJIJIOB U CILJIABOB.
XHUMHUYECKOE 3arps3HEHHUE OKPYKAOIIEN CPEABI U €ro nociencTBus. Poinp xumuu B
o0ecIeyeHnn YHEPreTUYECKON Oe30MacHOCTH.

Xumusi W 3I0pOBbE UesioBeKa. JlekapcTBeHHble cpexacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IpenapaToB. Poyib XUMUU B pa3BUTUN MEIULIHBI.



XuMuS THIIA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC N00aBKu. Poib Xxumun B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

KocMmernueckne u mapgromepHbie cpenactBa. beiToBas xummus. [IpaBuma
0€30I1acHOT0 UCTIOIB30BaHUS MIPENApaTOB OBITOBOM XUMUU B TIOBCETHEBHOM KU3HHU.

XUMUSI B CTPOUTEIILCTBE: BAKHEHIIINE CTPOUTEIbHbIC MaTepHalbl (IIEMEHT,
O€TOH).

XuMHs B CEITbCKOM XO03stiicTBe. OpraHnuecKkrue U MUHEpaIbHBbIC YI0O0pEHUS.

CoBpeMeHHbIE KOHCTPYKITMOHHBIC MaTEpHaJIbl, KPACKH, CTEKJIO, KEpaMHKa.
Martepuanisl 1715 S7IeKTpoHUuKU. HaHnoTexHOMOTHH.

PacuérHble 3anaum.

PacuéTtel: Macchl BemecTBa WM 00bEMa Tra30B M0 M3BECTHOMY KOJIHYECTBY
BEIIECTBA, MACCE WM 00BEMY OJTHOTO U3 YIACTBYIOIINX B PEAKIIMH BEIIECTB, MaCChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMH, €CITU OJHO U3 BEIIECTB UMEET
pUMeECH, Macchl (00BEMA, KOMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CITH OHO
U3 BEIIECTB JIAaHO B BHJE pPacTBOpa C ONPEAeIEHHOW  MaccoBOM Jolien
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIICHTPAILIUU BEIIECTBA B
pacTBOpe, J0JM BBIXOa MPOAYKTa PEAKIIUH OT TEOPETHUECKH BO3MOXKHOTO.

MexnpeIMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed TNpU  HM3yYeHHH OOmmed u
HEOpraHWYeCKON XUMHUHU B 11 Kjacce OoCyIIECTBISETCS Yepe3 UCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK ¥ MOHSITHH, IPUHATHIX B OTICIHHBIX
TIpeIMETaxX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE IMOHATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
Teopusl, 3aKOH, aHAJIM3, CUHTE3, KJIACCHU(PUKAILNS, MEPUOIUIHOCTh, HAOIIOJACHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHUE.

duznka: MaTepusi, MUKpOMHUP, MAaKpOMHUP, aTOM, dJICKTPOH, TPOTOH, HEHTPOH,
WOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUH YPOBEHB, BEIIECTBO,
Ten0, 00BEM, arperaTHOE COCTOSHHE BEIECTBA, WICANBHBIM Tra3, (hU3NYECKUE
BEITUYMHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPTHS, Macca.

buonorus: kierka, opranusm, 3KocucTeMa, onocdepa, MeTad0JIM3M, MaKpo- H
MUKPODJIEMEHTBI, 0K, KUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIESCTB U IMOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYPCHI.

TexHonOTHSA: XUMUYECKAsT TPOMBIIIIEHHOCTh, METAJLTYPTHUs, CTPOUTEIHHBIC
MaTepHalbl, CEIbCKOXO3IUCTBEHHOE MPOM3BOACTBO, MHUIIEBAsT MPOMBIITUICHHOCTD,
dapmaneBTHUECKass ~ MPOMBIILUIEHHOCTb, TIPOU3BOJICTBO KOCMETUYECKHIX



perapaTos, MMPON3BOACTBO  KOHCTPYKIMOHHBIX Marcpualios, SJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.

I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 XUMHNN
HA YI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHHM C CHCTEMHO-IEATEIBHOCTHBIM TIOJIXOJIOM B CTPYKType
JUYHOCTHBIX PE3yJIhTATOB OCBOCHHS NpPEIMeTa «XHUMHs» Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHMsI BBIIEJCHBI CJICAYIONIHNE COCTABISIONINE: OCO3HAHWE
OOyYaroIMMHUCS POCCUICKON TpakIaHCKOW MJACHTHYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEIEIICHUIO; HATMYie MOTHUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYy4YaIOMIMXCA PYKOBOJICTBOBATHCS
NPUHATBIME B OONIECTBE TMpaBWJIAaMH W HOPMaMd TIIOBEICHUS, HAJIHYNC
MIPaBOCO3HAHUS, HKOJIOTHYECKOM KyIbTYphl; CHOCOOHOCTH CTABUTH LIEIIU U CTPOUTD
YKU3HEHHbIC TUTaHBbI.

JIM9HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMeTa «XHUMHS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OTbBITA IO3HABATENLHON M TMPAKTUYECKON JIEITEIbHOCTH
oOyuaromuxcs B MpoLecce peaan3anuy 00pa3oBaTeIbHON AESITENbHOCTH.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMera «XHUMHS»  OTpaKkaroT
c(OpMUPOBAHHOCTH ONBITA TIO3HABATENFHOM W TPAKTHUECKON N1eATEIHHOCTH
oOyyJarommxcsi B MPOIECCe pean3alud 00pa3oBaTEIbHON JEATeIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpaKaaHCcKOro BOCIIMTAHUS:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax MW TMpaBUJaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOUM TBOPUYECKOM ACSITETFHOCTH MPHU CO3TAHUN YIEOHBIX
MIPOCKTOB, PEIICHUH YUYCOHBIX M ITO3HABATEIIBHBIX 33/1a4, BBITOTHCHIN XUMHUYCCKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYCOHOU ACSITEIBHOCTH;

2) IaTPHMOTHYECKOT0 BOCIIMTAHHUS:

[ICHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAYyYHOMY HACJIEIUIO
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOLECCY TBOpUECTBa B OOJACTH TEOPUM U MPAKTUUECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;



MHTEpECa U MO3HABATEIbHBIX MOTUBOB B ITOJIyYEHUH U ITOCIEAYIOIIEM aHAIU3E
uHGOPMAIIUU O IEPEOBBIX TOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO OBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAILIMH, CBA3AHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTU OLICHMBATh CBOE MOBEACHHWE U TOCTYNKH CBOMX TOBApHILEH C
NO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS IOCIEICTBUI
HOCTYTIKOB;

4) popMHUpPOBAHUSI KYJbTYPbI 310POBbSI:

NOHMMaHUsl LEHHOCTEH 370poBOro U Oe30mMacHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TpaBuUi 0€30MacHOro OOpallleHuss C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHUMAHUS LEHHOCTH NpaBWI HMHIUBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HaHUsl MOCIEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (YNOTpEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

5) TPy10BOT0 BOCIIUTAHUSI:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIE0BATEIbCKOM
NEeATEIbHOCTH, OOILNECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JpPYrux BHUAAX
NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YydYacTHE€ B pEIIEHUM NPAaKTUYECKUX 3ajad
ColLlMaJbHON HaNpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTepeca K MPaKTUYECKOMY M3YUYEHMIO Mpodeccuil pa3iuyHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPyAy, JIOJAM TpyJa U pe3yJbTaTaM TPYAOBOW NESATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HMHIMBHUIYaJbHOM TpPaeKTOPUHU
oOpa3oBanus, Oyaymiedt mpodeccun M peanns3and COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeObHOCTEH 0011eCTBa;

6) IK0JIOrM4eCKOTr0 BOCIIUTAHUSI:

HKOJIOTUYECKU 11eJ1eCO00Pa3HOr0 OTHOILIEHUS K MPUPOAE KAaK HUCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

INOHMMaHUsl IJIOOATBHOIO XapakTepa SKOJIOIMUYECKUX MpoOJieM, BIMSHMS
HKOHOMHUYECKHUX MTPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLIMATIbHON CPEJIbl;



OCO3HaHUS HEOOXOAMMOCTH UCIOJB30BaHUS JIOCTIDKEHUN XUMHUH Jis
peleHns BONPOCOB PAllMOHAIBHOIO IIPUPOAOINIOIb30BAHNS;

AKTUBHOIO HENPUATHS JCUCTBUWA, NPUHOCAIIMX BpEl OKpYKarollen
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJMYUs Pa3BUTOTO SKOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIBHOCTH DKOJIOTHYECKON HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLUAIBHOUN
MpPaKTUKE, CIOCOOHOCTH M yMEHUSI AaKTUBHO MPOTHUBOCTOSTH HJIEOJIOTUHU
xemodobuu;

7) IEHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PEHNSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NPAKTUKH;

MMOHUMaHUs CIHeUUM(PUKH XUMHHM KaK HayKd, OCO3HaHUA €€ poiu B
(GOpMHUPOBAHUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEeJCTaBICHNUs 00 OKpYXarollleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUH MpoOJeM COXpaHEHHs
IIPUPOTHOTO PaBHOBECHS;

yOeXKJIEHHOCTH B 0CO0OM 3HAYUMOCTHM XUMHUHU JUIsl COBPEMEHHOMU
LMBHJIM3ALMN: B €€ TYMaHUCTUYECKOM HAIIPaBICHHOCTH U BaKHOM POJIM B CO3/IaHNN
HOBOM 0a3bl MaTepHAIbHOW KYJIbTYpbl, B PEIICHUU TJI00aTBHBIX MpPoOIIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, JHEPIrETUUYECKOM, MUILIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHM MEAUIMHBI, O00ECIEYEHUH YCIOBUU
YCHELIHOTO TPY/Ia ¥ SKOJIOIMUYEeCKH KOM(OPTHOM KU3HU KaXKA0Tr0o jieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: IIOHMMaHHs CYLHIHOCTH METOJO0B
MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTHU HCIOJIb30BaTh
[oJIlyyaeMble 3HAHUA Ui aHAIM3a U OOBSICHEHUS SIBICHUN OKpY>KaIoOIIEero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHUM, YMEHUS J1eJIaTh 000CHOBAaHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIUXCSI JAaHHBIX C IEJIbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIHO HCIIOJIb30BATh XUMHUYECKHE 3HaHHS s
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSIX;

MHTEpeca K IMO3HAHUIO, UCCIIEI0BATEIIbCKOM IEATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHUIO HOBBIX 3HAHMM IO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM TpyJAa B paznuyHbIX chepax nmpodeccruoHambHOMI
NEATEIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE PE3yabTaThl OCBOCHMS NPOrPAMMBI 10 XUMHUU Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHUs BKIOYAIOT:

3HaYuMble A1 (GOPMHUPOBAHHUSA  MHUPOBO33PEHUSA  OOyYaIOIIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE MOHATHUS, OTPaKAIOILIUE
HEJIOCTHOCTh HAyYHOW KapTHUHbI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIUs, SBIICHUE,
IPOLECC, CUCTEMA, HAyUHBIH (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BAaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCalbHble y4eOHbIE NEUCTBUS (IO3HABATEIbHbIE, KOMMYHUKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaoIne (dbopmupoBaHue (yHKUIHMOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4YatOXCs;
CHOCOOHOCTh 00yyYarommxcs UCIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4YCOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHbIE pe3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

1) 6a3oBbIe JJOrHYecKHe AeiiCTBUS:

CaMOCTOSITeIbHO  (popMyuMpoBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OTpEeNeNiaTh LeIU ACATEeNbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IEJISIMU;

WCIIOJB30BaTh MPU OCBOCHUHU 3HAHUW MNPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TOHSATUN M YCTaHABIMBATH UX B3aUMOCBSI3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJIA KJIacCU(UKAIMKU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABJIMBATh MPUUYUHHO-CIEACTBEHHbIC CBSI3M MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCyXJACHUS (MHAYKTUBHBIC, ACAYKTHUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TPOTHUBOPEUHUS B pacCcMaTPUBACMBIX
SABJICHUSX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOLIECCE MO3HAHUS UCIOIb3YEMbl€ B XUMUU CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BBIBATH MOJEIbHBIE TPEACTABICHUS] — XUMUYECKUIM
3HaK (CHMBOJI) DJIEeMEHTa, XHUMH4YEecKass QopmyJia, ypaBHEHHE XUMHUYECKON



peakuuu — MpH pElIeHWH Y4YeOHBbIX MMO3HABATENBHBIX M MPAKTUUYECKUX 3aad,
IPUMEHATHh HAa3BaHHBIC MOJEIIbHBIC MPEICTABICHUS JIJIsl BHIBICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 06a30BbIe HCCJIEI0BATEIbCKIE AeiCTBHSA:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOTO TMO3HAHUS BEIIECTB U XUMHUYECKHX
peaxKuuit;

(GopMyIUpOBATh LEIH U 33/1a4U UCCIICJOBAHMS, UCIIOJIb30BATh MTOCTABIICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJA/IeTh HABBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IPOBEACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOAOM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (POopMyIHpOBaThH
000OIIEHMS U BBIBOBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh ONbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
JESITEIbHOCTH, TPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIEHOMY
MOMCKY METO/IOB PEIICHHUS MPAKTUIECKUX 3a/1a4, TIPUMEHEHHUIO Pa3INYHbIX METO/I0B
MO3HAHMUSL.

3) pa6ora ¢ undopmManueii:

OPUEHTHPOBAThCS B PA3UYHBIX MCTOYHMKAX WHpopMammu (HAy4HO-
NOMyJIsSIpHAsl JIUTEpaTypa XUMHYECKOTO COACpX aHHs, CIPaBOYHBIE MOCOOUS,
pecypcbl IHTEepHeTa), aHamIM3UpoOBaTh MHPOPMALUIO PA3IUYHBIX BUIOB U (HopMm
IpeJICTaBICHUS, KPUTUYECKHU OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYNBOCTH;

(opMyIMpOBaTh 3alpOChl U MPUMEHATh PA3JIMYHbIE METObI MPU TOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAUMOW JUISI BBIMOJHEHHUS YYCOHBIX 3aJad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCIOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U Pa3TMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

MCTIOJIb30BaTh HAYYHBIH S3BIK B KAUYECTBE CPEACTBA IPH PabOTE C XUMUIECKON
uH(popMaluen: NMPUMEHITh MEXNpeaMeTHble ((pu3ndyeckue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CHUMBOJINYCCKUC CPEACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1elicCTBUS:



3a1aBaTb BOIIPOCHI I10 CYIICCTBY O6CY)KI[3.GMOﬁ TCMBI B XO0JC AHaJiora u/uau
AUCKYCCHUH, BBICKA3bIBATH UACH, q)OpMy.HI/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C MPE3CHTALMEN pe3yJbTaTOB II03HABATEIIBHON JESTEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBIIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIECJOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, Peaiu3allii Y4eOHOTO MPOeKTa, U POPMYITUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM NPOBEAEHHBIX HCCIEAOBAHUWA ITyTEM COTJIACOBAHMS IMO3ULUNA B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

Pel"y.]'lﬂTl/lBHl)Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
JeSITENIbHOCTD, OMpeenss e€ Iend W 3a7add, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpEAjaraéMblid alroputM ACHCTBUU NpuU
BBIMIOJJTHEHUM YYE€OHBIX W HCCIEIOBATENbCKUX 3ajad, BbIOMpaTh Hauboisee
3¢ eKTUBHBIN Ccroco0 HMX penieHus ¢ y4ETOM TOJNyYeHHS HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYILIECTBIISITh CAMOKOHTPOJb JCSATEILHOCTH HAa OCHOBE caMoOaHajiu3a M
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3ybTaThl OCBOCHUS MPOTPAMMBI 10 XUMUHU Ha yTIyOIEHHOM
YPOBHE Ha YPOBHE CpeAHEr0 0011Iero o0pa3oBaHus BKIIOUYAIOT cieuDrIecKue s
y4eOHOTo mpenMera « XUMHUs Hay4dHbIE 3HAHUSI, YMEHHUS U CIIOCOOBI JEHCTBUN TIO
OCBOCHHIO, UHTEPIPETAINH U MPEOOPA30BAHUIO 3HAHWM, BUJBI JEATEILHOCTH IO
MOJYYCHUI0 HOBOTO 3HAHWUS W MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYCOHBIX
CUTYyaIUsX, a TAK)KE B PeabHbIX KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX ¢ XUMuen. B
MpOrpaMMe MO XUMUH IPEAMETHBIE PE3YIbTaThl MPEICTABICHBI MO TOJaM U3YUECHHUSI.

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMSI Kypca «OpraHuueckas XUMUSI»
OTPaXkakoT:

c(hOpPMHUPOBAHHOCTH TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B OOECIICUCHUH YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM IKOJOTHUUECKOM, SHEPreTUUeCKON U



NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieyeHun pPalMOHAIBHOIO
IPUPOAOIOIL30BaHUs, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYpbl
YeJIOBeKa, a TAKXKe IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 310POBBIO
Y IIPUPOJIHOM CpENE;

BJIQZICHUE  CUCTEMOM  XMMHUYECKMX  3HAHMM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAIOIINE MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs
o0ojouka aroma, s-, P-, d-aTOMHbIE OpOWTANM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, THUOpuAM3aludsg AaTOMHBIX opOuTaned, HOH, MOJIEKYyIia,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIM O0BEM, YTIIEPOIHBIN CKeeT, (DyHKIMOHAbHAsS
rpynmna, pagukali, CTpYKTypHbie (opmynbl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJIETHbIC), M30MEpHUSl CTPYKTypHas M NPOCTPAHCTBEHHas (IFe€OMETpHYEcKas,
ONTUYECKasi), W30MEPbl, T'OMOJIOTUYECKUH Psil, TOMOJIOTH, YTJIEBOIOPOADI,
KHCIIOPOJ- U a30TCOJEpKAIllUEe OPraHUYECKHE COCIUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEIWHEHHUS; TEOPUHU, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenzaeneeBa, TeOpUs CTPOEHMSI OPraHUYECKUX
BemecTs A. M. byTiepoBa, 3aK0OH COXpaHEHHUsI MacChl BEIECTB, 3aKOH COXPAaHECHHUS
W T[pEBpalIEHUs] DSHEPrUM TMPU XUMHUYECKHX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUEe B OCHOBE
NOHUMAaHUS IPUYNHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHU; IPEICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEeaKUui, TEPMOJMHAMUYECKHMX M KHHETUYECKHUX
3aKOHOMEPHOCTSX UX NMPOTEKAaHNs, O B3aUMHOM BJIMSIHUM aTOMOB M I'PYIII aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA W Me30MepHbI 3dekTsl, opuentantsl [ u II pona);
(aKTOJOTMYECKHUE CBEACHMS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U O€30MaCHOM
UCIOJIb30BaHUU BaXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY U MPaKTUUECKOU
JeSITEJIbBHOCTH YeJIOBEeKa, OOIIMX HAayYHBIX PUHIIMIIAX XUMHUUECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METaHOIa, MepepadbOTKU HEPTH);

c(hOPMHUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTE€pPHbIC NMPU3HAKU TMOHSATHUH,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTH YMEHUM:

UCIIOJIb30BaTh XMMUYECKYIO0 CUMBOJIMKY ISl COCTaBJICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYII OPraHUYECKUX
BELIECTB;

COCTaBJIATh YPABHEHUS] XUMUYECKUX PEAKIIMN M PACKPHIBATH UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEJICTBOM  COCTaBJIEHUS
ANIEKTPOHHOIO OajlaHca JTUX peaklMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPALIEHHBIX HMOHHBIX YPAaBHEHU;



M3TOTaBJIMBATh MOJEIN MOJEKYJ OPraHUYECKUX BELIECTB JUIS WIUIIOCTPALIMU
UX XUMUYECKOTO Y MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJIC)KHOCTh H3YUCHHBIX
OPraHWYECKUX BEIIECTB II0 MX COCTaBY M CTPOCHHUIO K OIPEICIEHHOMY
KJIAcCy/Tpynne COEJUHEHWHM, JaBaTb UM Ha3BaHHS [0 CHUCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBUATIbHBIE HA3BaHUS JJI OTIEIbHBIX
NPENCTABUTENIE OPraHUYECKUX BEIIECTB (ITWIEH, al€TUIICH, TOJYOJI, TIUIEPHH,
STHJICHTIIMKOIb, (PEHOJ, (QopManblIerui, aneTalbIeruj, aleToH, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KACJIOTa, CTEAPUHOBAs, OJIEMHOBAsS, MAJIbMUTUHOBAS KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWJIMH, JTUBUHWII, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHE);

c()OPMUPOBAHHOCTh YMEHHUS ONPEAENATh BHUJ XHMHUYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHMSIX (KOBAJICHTHAasT M HWOHHAs CBs3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. ByTtiepoBa jisi 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOEHUE, (PU3NUYECKUE
U XUMHYECKHME CBOMCTBA THUNUYHBIX MPEICTABUTEIECH PA3JIMYHBIX KJIACCOB
OpPraHWYECKUX BEILECTB: aTKAHOB, [IUKJIOATKAHOB, AJIKEHOB, aJKaJNEHOB, aJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, aJbAETH]IOB, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX W CIOXHBIX 3()HUPOB, KUPOB, HUTPOCOCAUHEHUH M aMUHOB,
AMUHOKHCIIOT,  O€NKOB, YIJeBOJOB (MOHO-, JU- W  IOJUCAXapUIOB),
WUIIOCTPUPOBATh ~ TE€HETUYECKYI0  CBA3b  MEXKIAY HHMH  YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XWMHUYECKUX PpPEaKIHl C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMHUPOBAHHOCTh YMEHHUS TOJATBEPKIATh HA KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCHMOCTH PEaKLIMOHHON CITOCOOHOCTH OPraHUYECKUX COSAMHEHUN OT
KPaTHOCTH W TUIA KOBAJICHTHOU CBA3U (G- U T-CBA3M), B3aAUMHOI'O BJIMSIHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKT€pU30BaTh UCTOUHUKH YIJIEBOJIOPOIHOTO
CBIpbs (HEPTh, IPUPOHBIN T'a3, yrojb), CIOCOObI €ro NEPepadOTKH U MPAKTUIECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJEHUS CUCTEMOW 3HAHMM O €CTECTBEHHO-HAYYHBIX
METOJlaX MO3HaHHs — HaOJIOJCHNUH, U3MEPEHUH, MOJICTUPOBAHUH, SKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHATh OCHOBHbBIE OTIEPALIMU MBICTUTEIHHON
NEeATEIbHOCTH — aHaju3 M CHUHTE3, CpaBHEHHUE, 000O0lIeHHE,



CUCTEMATHU3AIINIO, BBIABICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€Ud — ISl U3YUYEHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0osee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MATEpUAIbHOTO €AMHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPraHWYECKONW XUMHUU JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

c(hOpMHUPOBAHHOCTh YMEHUM: TIPOBOAUTE PACUETHI 10 XUMUIECKUM (hOopMyTIamMm
U YpaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 00BEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKJICHUIO XUMHUYECKON (HOpMYyJIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XHMHUUYECKUX 3JIEMEHTOB, MPOJAYKTaM
CrOpaHusl, MIOTHOCTU Tra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATh
C TO3UIMH  DKOJOTMYECKOM  Oe30MacHOCTH  TOCJEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIESITEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MepepaOOTKON BEILECTB,
MCIIOJIB30BaTh MOJIYYEHHBIC 3HAHUS JIJIs1 IPUHSATUSI TPAMOTHBIX pPEIIeHUuN mpolaemM
B CUTYaIIUSIX, CB3aHHBIX C XUMHEH;

c(hOpPMHUPOBAHHOCTh YMEHUHN: CaMOCTOSITEJIbHO IUJIAHUPOBATH U TMPOBOJUTH
XUMUYECKUNA DJKCMEPUMEHT (MOJIydeHHE W M3YyUYCHHE CBOMCTB OPTraHMYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKUMUU YIIIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KUCJIOPOJICOJIEPKAIIMX OPraHUYECKUX BEUIECTB, PEIICHUE SKCIECPUMEHTATbHBIX
3a/1ad O PACMO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOJACHUEM IMPaBUII
O6e3omacHoro oOpamieHusi ¢ BeHeCTBaMU M J1A0OPaTOPHBIM 000OPYIOBAaHUEM,
dbopMyupoBaTh 1Eb HUCCJEJAOBAHMS, NPEACTABIATh B pa3IuyHON (dopme
pEe3yJbTaThl SKCIEPUMEHTA, AHATTM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

cOOMI0/IaTh TPaBHJIa IKOJOTHYECKHU IIeJIeCO00Pa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B IIEJISX COXPAHEHHUS CBOETO 3JI0POBBS, OKpYKarollen
MIPUPOJHOM CPEIIbl U JOCTUKEHUSA €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUS HAa JKUBBIE OpPTraHU3MBbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1/1K;

aHaJIM3UPOBATh I1EJIECOO00PA3HOCTh MPUMEHEHHUSI OPTraHWYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOPMHUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH II€JICHANIPABICHHBIM TOWCK
XUMUYECKON MH(MOPMAITUU B PA3IMYHBIX UCTOYHUKAX (HayyHas W yueOHO-HAaydHas
JUTEpaTypa, CpeacTBa MaccoBol MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMUYECKY10 HHPOpMAILIHIO, TepepadaThiBaTh €€ U UCIOJIb30BATh B
COOTBETCTBHHU C MOCTABICHHON yUeOHOM 3a/1aueid.



11 KJIACC

[IpeameTHbie pe3yibTaThl OCBOEHUs Kypca «OOmas u HeopraHudeckas
XUMUS OTPaKaroT:

c(OpPMHUPOBAHHOCTh TPEJICTABICHUNA: O MAaTEepUaIbLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUWA NPUPOIbI, O MECTE U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeueHUH yCTOWYHNBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPTeTHUYECCKON M THUIICBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHMM HOBBIX MaTEPHAIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B OOECIEYEHUH PAlMOHAIBHOIO MPHUPOIOINOIb30BaHUS, B
GbopMHpPOBaHUM MHUPOBO33PEHUS W OOIIEeH KyJbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHUS K CBOEMY 3JIOPOBBIO U MPUPOIHOU
cpexne;

BJIQJICHUE  CUCTEMOM  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUW JIIEMEHT, aTOM, SIAPO aTOMA, U30TOIIbI,
DJICKTPOHHAsE 000J0YKa aToMa, s-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE M
BO30YKJIEHHOE COCTOSIHHMSI aroMa, TUOpUAM3alMs aTOMHBIX OpOUTalIei, HOH,
MOJIEKYJIa, BaJCHTHOCTh, AJIEKTPOOTPUIATEIBLHOCTh, CTENEHb OKHUCIICHHUS,
XUMHUYECKass CBsA3b (KOBAJICHTHAs, WOHHAs, MeETaUIMUecKasi, BOJOpPOAHAs),
KpUCTAJUTMYECKasl PEIIETKA, XHUMHUYECKas pEeakUus, pacTBOP, OJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJICKTPOJUTUYECKAs JUCCOLMAIUS, CTETNEHb JUCCOLUAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEb, TEIJIOBON »ddekT
XUMHUUYECKON peaKlru, CKOPOCTh XUMUYECKOW PEaKIMU, XUMHUUYECKOE PABHOBECHUE;
TEOPUH W 3AKOHBI (TEOPHS AJIEKTPOIUTHUYECKON IUCCOIMAINN, TMEPUOIUUECKUN
3akoH /.M. MennaeneeBa, 3aK0OH COXpaHEHUSI MaCChl BELIECTB, 3aKOH COXPAHEHHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEAKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHNS, JIEKAIINE B OCHOBE TOHUMAHUS IPUUYUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBJICHUIl; COBPEMEHHbIE MPEJCTABICHHUS O CTPOECHUU
BEIIIECTBA HAa aTOMHOM, HOHHO-MOJICKYJIIPHOM W HaJIMOJEKYJSPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHU3MaX XUMHUUYECKHUX pEaKIMil, TePMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O XMMHUYECKOM PaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHCTeMaX; (PaKTOJIOTHYECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€301MaCHOM MCTOJIb30BaHUU BOXKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY W MPAKTHUYECKOW JACATEILHOCTH YEJIOBEKa, OOIIMX Hay4YHBIX
MPUHIHAIIAX XUMUUECKOTO MPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUU: BBISBIATH XapaKTEpPHbIC MPU3HAKW TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS NPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIICHUN;



c(hOpPMHUPOBAHHOCTh yYMEHHUSI HUCIOJIb30BaTh XUMHYECKYI) CHUMBOJIMKY JIJIS
cocTtaBieHUs] (GOpMyNl BEHIECTB W YpPaBHEHUH  XMMHUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OTIPE/ICTISATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIIMHEHHUSX, BUJ XUMHUYECKOWU CBsI3U (KOBaJEHTHas,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAs), THUI KPUCTAUIMYECKON pPEmETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHUJIa XHMHYECKON CBSI3M U THUIMA KPUCTAJUIMYECKOHW pPEIIETKU, OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KJIACCU(PUIIMPOBATH: HEOPTaHUUECKUE BEILIECTBA
M0 UX COCTaBY, XUMHUUECKHE PEAKIIUU IO Pa3IMYHBIM MpU3HAKaM (YUCITY U COCTaBY
pearupyromux BeIIeCTB, TEIUIOBOMY 3(P(EKTy peakiii, U3MEHEHHIO CTeleHEen
OKHUCJICHHSI JJIEMEHTOB, OOpAaTHUMOCTH, YYaCTHIO KaTajlu3aTopa U Jpyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHMUS M KPUTEPUU JUIsl  KJaccu(pUKaIUU
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPHIBATH CMBIC MEPUOAUUECKOTO 3aKoHa /I,
W. MenneneeBa u IeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpPMUPOBAHHOCTh YMEHHUN: XapaKTEpPU30BaTh OJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
ITepuognueckorn  cucrtemsl  J[.MA.  MengeneeBa,  HCHOAb3ysd  MOHATHUSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTHYCCKHE MOIYPOBHM», «S-, P-, O-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXIEHHOE HSHEPTeTUYECKHUE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XUMHYECKUX DSJIEMEHTOB U HX
coeluHeHnd 1o mnepuomaMm U rpynmnaMm llepmommueckon cucremsr . U
MenpeneeBa, BaJIECHTHbIE BO3MOKHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHUSA UX
AIEKTPOHHBIX 000JIOUCK;

c(OPMHUPOBAHHOCTh YMEHHI: XapakTEepPU30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  Pa3JIMYHBIX  KJIAcCOB,  IOJTBEPXKOATh
CYIIECTBOBAHUE TE€HETHUYECKOM CBSI3M MEXKIY HEOPraHMYECKMMH BEIIECTBAMHU C
MOMOIIbIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUA;

c(hOPMHUPOBAHHOCTh YMEHHUS PACKPHIBATH CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO OasiaHca
ATUX PpEeaKIUi; peaklMii MOHHOro OOMeHa MyTEM COCTaBJEHUS WX TMOJHBIX U
COKpAaIllEHHBIX  MOHHBIX  YpPaBHEHWM;  peaKUMi  TUAPOJIM3A;  PEAKLUHU
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUSA
XUMHUYECKUX PEAKIHUI C y4ETOM HMX HHEPreTUYECKUX XapaKTEPUCTHK, XaAPaKTEp
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEAKUHH B 3aBUCUMOCTH OT PA3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHSI IO BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHumn Jle [larense);

chOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHUMUYECKHUE PEaAKIIHH,
JeXallue B OCHOBE NPOMBIIUICHHOIO TOJYYEHHS] CEPHOM KHCIIOThI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX MPOU3BOJCTB; IEJIECO00Pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BELIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMHUPOBAHHOCTh BIJIAJICHUS CUCTEMOM 3HAHMM O METOJAX HAyYHOIrO
MO3HAHUA SIBJICHUI NOpUpOABl — HAONIIOJCHHE, HU3MEPEHHE, MOJEIUPOBAHUE,
HKCIIEPUMEHT (pEaJbHBIA U MBICIICHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHATH 3TH 3HAHUS ITPU SKCIIEPUMEHTAIBHOM HCCIIEA0BAHUM BELECTB
U a1 OOBSICHEHHS XUMHUYECKUX SBJICHHH, HWMEIOIUX MECTO B MPUPOJE,
PaKTUYECKOM JAESITEIIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HH;

c(OPMHUPOBAHHOCTh YMEHHSI BBISBIIATH B3aUMOCBS3b XMMHUYECKHX 3HAHHUU C
MNOHATUSAMU M TPEJICTABICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIbLHOIO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHS TMPOBOJUTH PACUETHI: C HCIOJIB30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSIPHAs KOHLICHTPALUS»;
Macchl BeUIECTBA WM 00BbEMA rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaKUMU BEUIECTB; TEIIOBOTO 3(dekTa
peaklny; 3HAYECHHUsS BOJOPOJHOIO IOKA3aTelsi PACTBOPOB KHUCIOT M LIENOYEH C
W3BECTHOM CTEMEHBI0 JAUCCOIMAINK;, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IIPOJYKTa PEAKLUH, €CJIA OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpa C
OMpeIeIEHHOM MAacCOBOM J10JI€l pacTBOPEHHOIO BEIIECTBA WJIM JaHO B U30BITKE
(MMeeT MpUMeCH); A0 BBIX0/Ia MPOIYyKTa peaKIUuU; OOBbEMHBIX OTHOLLIEHUN Ta30B;

c(OPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATH U IMPOBOAUTH
XUMUYECKUNA  JIKCIIEpUMEHT  (MPOBEACHHE  peakiuidi  HOHHOTrO  OOMeEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPraHUYECKUX BEUIECTB, ONPEACIICHHUE
Cpellbl pacTBOPOB BEIIECTB C TOMOIIbIO HWHIMKATOPOB, H3YUYEHUE BIUSHUS
pa3iMyHBIX  (AKTOPOB Ha CKOPOCTb XMMHYECKOM  pEaKkluu, pElIeHHe
DKCIIEPUMEHTAJIBHBIX 3afad 1o Temam «Metammey u  «Hemerams») ¢
coOJI0ICHHEM TpaBWl 0€30MacHOro OOpallleHus ¢ BEIECTBAMH M JIa0OpaTOPHBIM
o0opynoBaHueM, POpMyIUPOBATH LI€JIb UCCIIEI0BAHUS, IPEICTABIIATh B PA3INYHOU
dbopme pe3ysIbTaThl IKCIEPUMEHTA, AaHATTM3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;



c(hOpPMHUPOBAHHOCTh YMEHUH: COOIONATH MPABIIIA MMOJTH30BAHUS XUMHUECKOU
mocysol u j1abopaTopHBIM 00OpyJOBaHUEM, OOpaIeHHs C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIUSIMHA TIO BBIMOJHEHUIO JTA0OOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOM
JEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3/I0POBbS, OKPYXNAIOIIEH MPUPOTHOM
Cpeabl U JOCTUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUS HA KUBBIC OPraHU3MbI ONPEIACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OPMHUPOBAHHOCTh YMEHHUW: OCYLIECTBIATH II€JICHANIPABICHHBIM MOUCK
XUMUYECKON MHGOPMALINK B PA3TUYHBIX UCTOYHHUKAX (Hay4YHasi U y4eOHO-Hay4Has
JUTEpaTypa, CpeacTBa MaccoBOM MHpopMauuu, IHTEpHET U pyrue), KpUTUYECKH
aHaJM3UPOBATh XUMHUECKYI0 HH(POpMaIHIO, mepepadaThiBaTh €€ U UCIOJIH30BATh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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Wroro mo paznemy 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumenoBanmue pa3aesioB H TeM mudpoBLIe
Ne i/ P Konrpoabusie | IIpakruyeckue (1w pp )
NMporpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pasznen 1. TeopeTnueckue 0OCHOBBI XHMHH
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XUMHUYECKUX 9
anemenToB . 1. MeHaeneeBa
12 Crpoenue BemectBa. MHOrooopasue 1 1
BEIIECTB
1.3 XUMHYECKUE peaKluu 19 1 3
Wroro mo paznemy 39
Pa3nen 2. Heoprannyeckasi XumMusi
2.1 Hemerannsl 31 3
2.2 MeTamisl 23 2
Hroro no pazneny 54
Pa3pea 3. XuMus 4 )KU3HL
31 MeTtoabl HO3HAHUSA B XUMUHU. XUMUS U 9
' JKU3Hb
Hroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/u

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThbI

IMpakTHyeckune
padoTbI

DJIeKTPOHHbIE
nupposbIe
o0pa3oBartejibHbIE

pecypchbl

[Ipenmer n 3HaYEHUE OPraHUYECKON XUMHH,
MpeJICTaBICHUE 0 MHOroo0pa3uu
OPraHNYEeCKUX COCTUHEHUIN

DJIEKTPOHHOE CTPOCHUE aTOMa Yriiepoia
(ocHOBHOE M BO30YKIEHHOE COCTOSIHHS).
BasieHTHBIE BO3MOYKHOCTH aTOMa yriiepoaa

XHUMHUYECKas CBI3b B OPraHUYeCKUX
coeMHEHMIX. MexaHnu3Mbl 00pa3oBaHus
KOBQJICHTHOM CBSI3H, CTIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHs OpraHUYECKUX
coequHenuit A. M. bytneposa

Bunsl nzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAA. DJIEKTPOHHBIE AP (HEKThI
B MOJIEKYJIaX OpraHMYECKUX COCTUHEHHM

[IpencraBnenue o knaccupUKAU U
cucrematnuyeckas HomeHkinarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

Knaccugukanus peakunii B opraHuueckon
XUMHUH

CucreMmaruzanys 1 0000IeHre 3HaHHH 110




TEME

AJKaHBI: TOMOJIOTHYECKUH psiJl, 001Iast
¢dbopmyra, HOMEHKJIATypa ¥ U30Mepus,
3JIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE
MOJIEKY

10

duznueckre 1 XUMHYECKHUE CBOUCTBA
AJIKAaHOB

11

Haxosxnenue ankanos B pupojie. CriocoOsl
MOJTyYCHHS Y IIPUMCHEHUE aJIKaHOB

12

Huknoankansl: o0miast popmyna,
HOMEHKJIATYypa ¥ U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS U XUMHYECKHX CBOICTB, CITIOCOOBI
MOJIy9YCHUS U TIPUMCHECHUE

13

Pemrenue pacu€THbIX 3a/1a4 Ha ONIPECIICHHUE
MOJIEKYJISIPHOUM (pOPMYITBI OPraHUYECKOTO
BeIIIeCcTBa I10 MaCCOBBIM OJISIM aTOMOB
9JIEMEHTOB, BXOJISIIIUX B €T'0 COCTAB.
Cucrematu3anus 1 00001IEHHEe 3HAHNUH IO
TeMe

14

AJIKEHBI: TOMOJIOTUYECKUH PsJl, 001Ias
(dhopMyIia, HOMEHKIATYPA, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CtpyKTypHas ¥ [IUC-TPaHC-U30MEPUS
AJIKEHOB

15

DU3nYeCKUE U XMMUUECKHE CBONCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CriocoObl MosTy4eHus ¥ MPUMEHEHHNE aJIKEHOB

17

ITpakTuyeckas padora Ne 1 mo teme




"IlosryyeHue 3TUIEHA U U3YYEHUE €TO
CBOMCTB"

Pemenne paC‘IéTHHX 3a1a4 Ha OIIpEACTICHUC

18 MOJICKYJISIPHON (DOPMYJIBI OPTaHHIECKOTO
BEILIECTBA
AJKasMeHBbl: CONPSHKEHHBIC, N30JUPOBAHHEBIE,

19 KyMyJinpoBaHHbIe. OCOOCHHOCTH
AJIEKTPOHHOT'O CTPOCHHUS

20 XHWMHYECKHUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

1 CriocoObl OTy4YeHHs U IPUMEHEHNE
aJIKaTUeHOB
AJIKUHBI: TOMOJIOTHYECKUHN PsiJl, 001Ias

29 (dbopmyra, HOMEHKIIATYpa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢usnyeckue cpoiicta

23 XHUMHUYECKHE CBOMCTBA AIKUHOB

24 KauecTBeHHBIE peakini Ha TPOWHYIO CBSI3b

o5 CriocoObl OTy4YeHUs U IPUMEHEHHE
AITKWHOB

26 Pemienue 3amau: pacy€Thl 0 ypaBHEHUIO
XUMHYECKON peaKiuu

97 Cuctemaru3zanus U 000011IeHNe 3HaHUH 1O
TeMe
ApeHBI: TOMOJIOTHUECKHH PsJl, 00IIast

08 (bopmyra, HOMEHKIATypa. DIEKTPOHHOE U

MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OcH30J1a U TOJTyOJIa, UX (PU3NIECKUE




CBOMICTBa

XHUMHYECKUE CBOWCTBA aPEHOB: PEAKLINK

29
3aMeIeHUs
XUMHYECKUE CBOWCTBA aPEHOB: PEAKLINK

30 MIPUCOSANHEHUSI, OKUCIIEHHE TOMOJIOTOB
OeH3omna

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOIIA
Pemenue pacu€THBIX 3a/1a4 HA OTIpEICTICHHE

32 MOJIEKYJISIPHOUM (pOpPMYIIBI OPraHNYECKOTrO
BEIIIECTBA

33 CriocoOsl MoNTy4eHus U MPUMEHEHNE apeHOB

34 ['eneTrueckas CBSA3b MEXKITY Pa3TUIHBIMA
KJIacCaM¥ YTJIEBOJIOPOJIOB
Pacu€tbl mo ypaBHEHUSM XUMUYECKUX

35 peakuuii. Cucremarusanus 1 00001IeHIEe
3HAHUMU 110 TeME

36 [Tpuponnsiii ra3. [lomyTHble HeQTIHbIE Ta3bl

37 KameHnHbIi1 yrosap 1 IpogyKThl €ro
nepepaboTKu

38 Hedtb u ciocoOb1 €€ nepepaboTKy.
[IpumeneHnue npoayKToB nepepadboTku HePTH

39 I'eneTnyeckas CBSA3b MEXKIY Pa3IHUHBIMH
KJIacCaM¥ YTJIEBOJIOPOJIOB
["anoreHONpPOU3BOTHBIE YTIIEBOIOPOIOB:

40 3JIEKTPOHHOE CTPOEHUE; PEAKIINH 3aMEILICHUS
rajoreHa

41 JeiicTBue menodeii Ha

rajoreHnpou3BoIHbIE. B3anmonercTeue




JUIraJJoréHaJKaHoB C MaroHueM u IMHKOM

Cucremarusanys U 00001IeHE 3HAHUN 10

42 pazneny "YrieBonopoasr"

43 KonrtponsHas paboTa 1o teme
"YrneBonopobr"
IIpenenbHble OAHOATOMHBIE CIIUPTHI:
rOMOJIOTHUYECKUH psfl, ob1mas popmyia,

44 CTPOEHHE MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, kiaccudukanus, puzndyeckue
CBOMCTBa

45 XUMHUYECKUE CBOMCTBA MPEIEIbHbIX
OJTHOATOMHBIX CITUPTOB

46 CriocoObl OTy4YeHUs U IPUMEHEHHE
OJTHOATOMHBIX CITUPTOB
ITpoctbie 3¢upbl: HOMEHKIATypa U

47 M30MepHsl, 0COOEHHOCTH PUZNUYECKUX U
XMUMHUYECKUX CBOMCTB
MHOroaToMHbI€ COUPTHI: STUIEHTTTUKOIb U

48 TJIULEPUH, UX (PU3NYeCcKre U XUMUUECKUe
CBOWCTBa

49 CriocoObI TOTy4YeHHUs U TPUMEHEHHE
MHOTOATOMHBIX CITUPTOB

50 ®deHoII: CTpOeHHE MOJIEKY B, (pru3nyeckue
cBoiicTBa. TokcHYHOCTH (PeHoIIa

51 XuMHUeCcKre CBOMCTBa (peHoma

52 CriocoOblI mosryueHust ¥ IpuMeHeHue (eHona

53 [TpakTuyeckas padota Ne 2. Perenune

OKCIICPUMCHTAJIBHBIX 3aJja4d 110 TEME




"Crnuptsl U eHosb"

54

Cucremarusanys U 00001IeHE 3HAHUN 10
TEME

55

AHB[[GI‘I/IZ[BI 1 KCTOHBIL: 3JICKTPOHHOC
CTpOEHHUE KapOOHUIIBHOM TPYTIIIHI;
TOMOJIOTHYECKHE P, o0mmas Gopmyia,
M30MepHs 1 HOMEHKIIaTypa

56

AHLHGFHHBI " KCTOHBI: (1)H31/I‘I€CKI/IG
CBOﬁCTBa; pe€aKiuu MMpUCOCANHCHUA

57

PeaKI_II/II/I OKHCJIICHHA U KaYCCTBCHHBIC
pCaKkuuu aJIbACTUA0B U KETOHOB

58

Crioco05b1 MOJIY4YCHUS AJIbACTUAOB U KCTOHOB

59

OAHOOCHOBHBIE IIPEIEIbHBIE KAPOOHOBBIE
KHCIIOTBI, 0COOEHHOCTHU CTPOEHUS UX
MOJIEKYJT

60

N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nyecKue CBoicTBa

61

XHMHYECKHE CBOMCTBA NMpEACIIbHBIX
OJHOOCHOBHBIX Kap60HOBI)IX KHUCJIOT

62

OcobeHHOCTH CBOMCTB MypaBbUHON
KHCIIOTH. MHOroo0pasue kKapOOHOBBIX
KHCJIOT

63

OcoOeHHOCTH CBOMCTB: HEMPEETbHBIX U
apOMAaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kucnot. [IpencraButenu BbICIINX
KapOOHOBBIX KHUCIIOT

64

[ToHsATHE O MPOM3BOAHBIX KAPOOHOBBIX




KHCJIOT

65

CrniocoObl NOy4YeHUs U IPUMEHEHNE
KapOOHOBBIX KHUCJIOT

66

CrnoxHbIe 3PUPHI: TOMOJIOTHYECKHH P,
obmast popmyIa, H30MepHs U HOMEHKJIaTypa

67

dusnueckre U XUMHUUECKUE CBOMCTBA
3¢upoB

68

Pemenne pacu€THbIX 3a1a4: 110 YpaBHEHHIO
XUMHUYECKON PEaKLMH, Ha ONPEICIICHHE
MOJIEKYJISIPHOHN (POPMYJIbI OPraHUUECKOro
BEIIECTBA

69

[Tpaktryeckas padora Ne 3. Pemenne
HKCIEPUMEHTAIBHBIX 334 110 TEMe
"Kap6onoBbie kucinotbl. CrioxxHble 3¢upb"

70

XKupsl: ctpoenue, pusndeckue u
XUMHYECKHUE CBOMCTBA (TUIPOIH3)

71

Oco0eHHOCTH CBOMCTB XKHUPOB, COJIEPKAIINX
OCTaTKH HEIMPEJENIbHBIX )KUPHBIX KUCIIOT.
Kups1 B npupoae

72

Mputa Kak COJIM BBICIITUX KapOOHOBBIX
KHCIJIOT, UX MooIee aercTeue. Ilorsatue o
CUHTeTHYEeCKUX Moromux cpeactrax (CMC)

73

I'eneTnueckas cBsi3b yriaeBOJOPOAOB U
KHUCJIOPOJICOAEPKAITUX OpraHUUYECKUX
BEIIECTB

74

Pacuérel o ypaBHEHUSIM XUMUUECKUX
peakiuit

75

CucreMmaruzanys 1 0000IeHre 3HaHHH 110




TEME

76

OO01mas XxapakTepucTUKa yrieBOI0B U
Kiaccu(uKanus yriaeBojoB (MOHO-, TU- U
oJIucaxapu/bl)

77

Mounocaxapuabl: pU3nIecKre CBOMCTBA U
HAXOXXJICHHUE B TIPUPOJIC

78

HpI/IMeHCHI/Ie TJIFOKO3BI, e€ 3HaUeHUE B
KHU3HCACATCIbHOCTH OpraHnu3mMa

79

Jucaxapuipl: caxapo3a, MaJIbT03a 1 JIAKTO3a.
HaxosxeHue B npupoie v IpuMEHEHNe
JUcaxapuioB

80

ITonucaxapuael: CTpOEHUE MAKPOMOJIEKYJI,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

81

[TousiTue 00 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemrenne pacueTHbIX 3a/1a4 Ha ONIPEACIICHHE
JIOJIM BBIXOJ1a MPOAYKTA PEAKIUU OT
TEOPETUYECKU BO3MOKHOIO

83

Cucremaru3zaius u 0000IIeHNE 3HAHUH 110
pazmery

84

KonTponbHas pabota no teme
"Kucnopoacoaepxaiue opraHuuecKknue
COeMHEHU"

85

AMUHBI: KiaccuuKalus, CTpOeHHE
MOJIeKYJI, 001mas popmyia, usomepus,
HOMEHKJIAaTypa U (pU3nvecKre CBOcTBa

86

XUMHUYECKUE CBOWCTBA Al (haTHUECKUX
aMHHOB




87

AnnnuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTHU
XHUMHYSCKHUX CBOMCTB aHUIIMHA

88

CriocoObI OTyYEHUs U TPUMEHEHHE
anmn(aTuyecKux aMHHOB

89

AMHHOKHCIIOTBI: HOMEHKJIaTypa U U30MepHus,
¢usnueckue cBorcTBa. OTHENbHbIC
[IPEACTABUTENH 0-aMUHOKHUCIIOT

90

XUMUYECKHE CBOMCTBA aMHMHOKHCIOT, HX
OHOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTe3 U TUIPOJIN3 TIENTHIO0B

91

benku kak npupoIHbIE MOJTUMEPHI;
CTPYKTYpBbI O€JIKOB

92

XUMHUYECKHE CBOIICTBA OEIIKOB

93

A30Tcozlep>i<amne TeTCPOUUKIINYICCKHUC
COCIUHCHNAI. HYKJ'ICI/IHOBBIG KHUCJIOTBI:
COCTaB, CTPOCHUC U Oumosiorunyeckas POJIb

94

ITpaktuyeckas pabota Ne 4. Perenune
HKCHEPUMEHTAIbHBIX 3371a4 110 TEMe
"A30TCcoieprKaIiue OpraHnuecKue
coequHeHna"

95

ITpakTuyeckas padorta Ne 5. Perenune
HKCHEPUMEHTATIbHBIX 3371a4 110 TeMe
"PacriozHaBaHME OPraHUYECKUX COCTUHEHUIN"

96

KonTponbHas pabota no teme
"A30TcoeprKalIie OPraHuYECKUE
coequueHus"

97

OCHOBHBIE MOHATUS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN U




MCTOABI UX CUHTE3a —IIOJIMMEpHU3alusd U
IIOJIMKOHACHCAal A

98

[Tnactmaccel. YTunu3zanus u nepepadoTka
IUIaCTHKA

99

DnacToOMephl: HATYpaJIbHBIA CHHTETHUECKUE
Kay4dyku. Pe3una

100

Bonokna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepr CIiIenuaJIbHOIro
Ha3sHa4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemienue
IKCIEPUMEHTAJIBHBIX 337124 110 TeME
"Pacnio3naBaHue miacTMacc U BOJIOKOH"

102

O06o0uieHne 1 cucTeMaTH3alus U3y4YeHHOTo
MaTepuaia o reme "BbrIcOKOMONeKyspHbIe
COoeIMHEHU"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHBbIE
Ne uudpoBbie
/i Tema ypoxa Beero Kontpoubnbie | IIpakruyeckue 06pasoBaTEIbHBIE
padoThI padoThI pecypent
1 Atom. CocTaB aTOMHBIX si/iep. XUMUYECKUI 1
asieMeHT. M130ToIb!
) CtpoeHue IeKTPOHHBIX 00010Y€K aTOMOB, 1
KBaHTOBBIE YHCIIa
3 Knaccuukaiius XMMHYECKHX JIEMEHTOB (S-, 1
p-, d-, f-amemenThI)
4 Pacnipenenenue 371€KTPOHOB IO aTOMHBIM 1
opouransm
DneKTpOHHbIE KOHPUTYpALUU aTOMOB
) 3JIEMEHTOB B OCHOBHOM U BO30YKJIEHHOM 1
COCTOSTHHH
5 DNEeKTPOHHBbIE KOHPHUTYpAIlUU HOHOB. 1
DNEKTPOOTPULIATENBHOCTh
ITepuoanueckuii 3akoH u [leprnoanueckas
7 crucTeMa XMMHU4YecKux 3yemeHToB [1. . 1
MeHieneeBa, CBsA3b C COBPEMEHHOM TEOpPHEN
CTPOEHHUSI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMUYECKHUX AJIIEMEHTOB B 00pa3yeMbIX UMHU 1
MIPOCTHIX U CIIOKHBIX BEIIECTB 110 TPyIIaM 1
neproam
9 CucreMmaru3anus 1 0000IIcHUE 3HAHUH 110 1




TEMEC

10

Buasl xumudeckoit cBsi3u. MexaHU3MBbI
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MeXMOIEKYIISIPHbIC
B3aNMOJEUCTBUI

11

BaneHTHOCTB ¥ BaJIeHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHUEM

12

IIpencraBienus 0 KOMILIEKCHBIX
COCIMHEHUSIX: COCTAaB U HOMEHKJIaTypa

13

BemtectBa MonexkynsipHOTo U
HEMOJICKYJISIPHOTO CTpOeHuUs. THIbI
KPUCTAJIMYECKHX PEIIETOK U CBOMCTBA
BEILIECTB

14

[TonsaTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBneHue o KOJUIOMAHBIX pacTBOpPax

15

HcTuHHBIE paCTBOPBI: HACBILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucrammornaparst

16

CriocoObI BeIpaykeHHsI KOHLIEHTPALH
pacTBOpOB

17

Pemenue 3anau ¢ ucnosib30BaHUEM MOHSATHI
""MaccoBast 10Jis1 paCTBOPEHHOIO BellecTBa',
"MoJIipHas KOHUEHTpaus"

18

Knaccudukanms u HoMeHKIaTypa
HEOPraHUYECKUX BELIECTB

19

Cucremarusanuys 1 00001eHYE 3HAHUH 110
TeEME




20

KoHntpoinbnas pabora mo remam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuoanueckas cucreMa XUMHYECKUX
anemenToB /1. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTn"

21

Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHMYECKON U OpraHN4eCcKON XUMHUHU.
3aKOH COXPaHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHHUS U MIPEBPAILCHUS YPHEPTUU TIPU
XUMHUYECKHX PEAKITUIX

22

TemoBbie 3P PEKTH XUMUYECKUX PEAKIIHIA.
TepMoxuMHUyecKue ypaBHEHUS

23

Brruucnenus no YPpaBHCHHUAM XUMHWYCCKUX
peaKuHﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKOpOoCTh XMMHUYECKOH peaklnu, eé
3aBUCHUMOCTD OT PA3JINYHBIX (AKTOPOB.
Karanus u xaTanu3aropsl

25

I'omoreHHsIe 1 TCTCPOTCHHLIC pCAKIINU

26

[IpakTuueckas padota Ne 1 no reme "Bnusinue

pa3an4YHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON peakuuu"

27

OOpaTtuMbie 1 HEOOPATUMBIE PEAKITHH.
XUMHUYECKOE PABHOBECHE

28

[IpaxkTuueckas padora Ne 2 no Teme "Bnustaue

pa3MuuHbIX (PAaKTOPOB HA MOJOKEHNE
XUMHUYECKOTO paBHOBeCHS"

29

DnekTponuTrdeckas nucconuanusi. CunbHbIe
U cnabpie 1eKTpoauThl. CTeneHb




JUCCOLIMAIINHT

Nonnoe npoussenenue Bobl. Cpena BOJHBIX

30 pactBopoB. Bonopousiit nokasarens (pH)
pacTBopa

31 I'maponns coneii. Peakuuu, nporekaronme B
pacTBOpax AJIEKTPOIUTOB
[TpakTrueckas padota Ne 3 o Teme

32 "XuMHYecKue peakiui B pacTBOpax
3JIEKTPOJIUTOB"

33 OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU.
Baxueiiire OKUCIUTENN U BOCCTAHOBUTEIIN

34 Meto1 351eKTPOHHOTO (3JIEKTOHHO-HOHHOT'0)
Oananca

35 DIIEKTPOJIN3 PACTBOPOB M PACIIIIAaBOB BEIIECTB

36 Pemenue 3a1a4 pa3InyHBIX THIIOB

37 Pemienue 3aiay pa3nuyuHbIX TUIIOB

38 CucreMmarusanus 1 0000IeHre 3HAHU 110
TeMe "XuMuueckue peakuu'

39 KonTponbHas pabota no reme "Xumudeckue
peaxkuun"
[Tonoxenune Hemerannos B [leproanueckon

40 CcHUCTEeMe XUMHUYEeCKUX dyieMeHnToB []. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHUSI UX
aTomMoB. Pu3NYECKUEe CBONCTBAa HEMETAIIIIOB

41 AnnoTponusi HEeMETaIoB (Ha mpuUMepe
KHCIJIOpO/Jia, cephl, hocdopa u yriepoa)

42 Bogopon: nonyuenue, pusndeckue u

XMMHYECKHE CBOMCTBA. [ 'Mapu bl




43

["asioreHsl: HaXOXIEHUE B IPUPO/IE, CIIOCOOBI
noJTydeHus1, (U3NIecKre i XUMUIECKUE
CBOMICTBaA

44

I"anorenoBoopoabl. Baxkunerue
KHCJIOPOJICOICPKAIINE COCTUHECHUS
rajjoreHoB

45

JlaGopaTopHbIe U MPOMBIIILIIEHHBIE CITOCOOBI
nostyyeHus rajioreHoB. [Ipumenenue
rajoreHoOB U UX COCIMHEHUI

46

[Ipaktuyeckas padora Ne 4. Perenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"T"anorens!”

47

Kucnopona: nabopaTopHbie U IPOMBIILIEHHBIE
CHocoObI OJyueHus!, PU3NYECKUE U
xuMuueckue cpoiictBa. O30H. [Ipumenenue
KHMCJIOPOJIa U 030HA

48

OKCI/I,[[BI " TICPOKCUIbL

49

Pemenne 3a1a4 pa3JIMYHbIX TUIIOB

50

Cepa: HaxXOKJE€HUE B IPUPOJE, CIOCOOBI
HOJ'Iy‘IGHI/ISI, (1)I/I3I/ILI€CKI/IG U XUMHNYCCKHUEC
CBOICTBA

51

CepoBoniopo/1, cynbhu bl

52

Kucnopozacoaep:xaiiye CoeIMHEHNS CEPBI.
OcoOEeHHOCTH CBOMCTB CEPHOI KHCIOTHI

53

[IpakTuueckas padora Ne 5. Pemenne
JKCHEPUMEHTAIBHBIX 3a/1a4 110 Teme "Cepa u
e€ coequHeHMs"

54

A30T: HaXOXKJICHUE B MIPUPOJIE, CIIOCOOBI




oJTy4eHus1, PU3NUECKre 1 XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

Kucnopoaconeprxarniue coeIMHEHUS a30Ta.

55 . .
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTBI

56 [IpumeneHue a3ora U €ro COeTMHEHHUH.
A3oTHBIE y100peHus
®Dochop: HaxOkKACHHUE B TPUPOJIE, CIIOCOOBI

o7 NOJy4YeHHUs, PU3NIECKIE U XUMHUECKUE
cBoricTtBa. Dochuas u pochun

58 Oxkcunsl pochopa, pochopcoaepxaiiue
kucinoTsl. Comu HochOopHOI KHCTOTHI

59 [Tpumenenue Gocdopa 1 ero coeTMHEHUH.
dochoprbIe yI0OpeHHS
[Tpaktrueckast padora Ne 6. Pemenne

60 JKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe "A30T 1
dbocdop u ux coenuHeHus"
VYrnepon: HaXxoXICHHE B TIPUPOJIE,

61 IOTPOIHbBIE MOAU(PUKALINN; PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxkcua yraepona(Il), okcun yraepona(IV),
yroJjibHasi KUCIIOTa U €€ CoNn

63 Peuienue 3aay pa3inyuHbIX TUIIOB
Kpemuuii: Haxox1eHue B IpUPO/IE, CIIOCOOBI

64 NOJy4YeHHUs, GPU3NUECKUE U XUMUYECKHE
CBOICTBa

65 Oxkcun kpemuus(IV), kpeMHueBas Kuciora,
CHJIMKATBI

66 [IpuMeHneHrne KpeMHHS ¥ €0 COSTMHECHUM.




CTCKHO, €ro MNOJy4Y€HUE, BUABI CTCKIIA

67

Pemenne 3ala4 pa3JIMYHbIX THUIIOB

68

CucreMmarusanys 1 00001eHre 3HAHW 110
teMme "HemeTtamer"

69

KoHnTtponbnas padora o teme "Hemertamisr'

70

AHanu3 pe3ynbTaToB KOHTPOJIBHON padoThI,
KOPPEKLHUS OIIHOOK

71

[Tonoxxenue MetayuioB B [lepuoanyeckoii
CHCTEME XMMUYECKHX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHMS IICKTPOHHBIX
000JI0YEK aTOMOB METAJLIIOB

72

OO6mmue Gpu3nuecKre CBOMCTBA METAIIOB.
[IpumMeHeHnne MeTasuioB B OBITY U TEXHHUKE

73

CmutaBsl MeTasuioB. Kopposust MeTaiios

74

Pemenne 3amau Pa3JINYHBIX THUIIOB

75

DNEKTPOXUMHUYECKHUH Psii HAMPSHKEHU N
MeTasuioB. OO1IHe CIOCOOBI TOTYYECHHS
METAJIJIOB

76

OO11ast xapakTepucTuKa MeTaJioB | A-rpynmsl
[lepromuveckoil CHCTEMBI XUMHUYECKIX
31emMeHToB. Hatpuil u kanuii: moiydeHue,
du3nvecKre 1 XUMHYECKHE CBOMCTBA,
NPUMEHEHHE TIPOCTHIX BEIIECTB U UX
COEMHEHUN

77

OOm1as xapakTepucTika MetayioB I1A-
rpynsl [lepuonnueckoi cucteMbl
XUMHUYECKUX DJIEMEHTOB. Mardui U KaJIbIIWii:
HOJy4YeHUe, PUu3nuecKkre 1 XMMUYECKUe




CBOICTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
UX COCIUHEHUN

78

KéctkocTb BOJIBI U cIOCOOBI €€ yCTpaHEeHUs

79

ANIOMHUHUN: TONTyYeHHe, (PU3NIECKHE U
XMMHYECKHE CBOMCTBA, IPUMCHEHHE

80

AmMdoTepHbIe CBOWCTBA OKCHJIA M THAPOKCH/IA
AITFOMUHHMS, TUAPOKCOKOMIUICKCHI aTFOMHHMS,
UX TIPUMEHEHUE

81

Pemenne 3ala4 pa3JIMYHbIX THUIIOB

82

[TpakTiueckas padora Ne 7. Pemenue
IKCIEPUMEHTAJIBHBIX 33124 110 TeMe
"MeTaJibl TJIaBHBIX oArpynn"

83

OO01mast xapaKTepUCTHKa METAJLIOB TOOOYHBIX
noarpynin (b-rpynn) [leproaunueckoit
CHCTEMBbl XUMHUYECKUX 3JIEMEHTOB

84

DuU3nYecKne 1 XMMUYECKHUE CBOMCTBA XpOMa U
€ro COeIMHEHUN, UX TIPUMEHEHUE

85

Baxuelimme coeMHeHUs: Maprasia.
Ilepmanranar Kanus, €ero OKUCIUTEIbHbIE
CBOMCTBA

86

dusnyeckre ¥ XUMUUECKHE CBOMCTBA JKeIe3a
1 €r0 COCJUHEHMI. HOJIy‘ICHI/Ie U ITPUMCHCHUC
CIIJIaBOB X€JI€3a

87

dusnyeckue ¥ XUMHYECKHE CBOMCTBA MEIH U
€€ COCIMHEHUH, X IPUMEHEHHE

88

dusnyeckue 1 XUMHYECKHE CBOMCTBA IINHKA U
€ro COeIMHEHU, UX TPUMEHEHUE.
I'mapoxcoKOMIIEKCHI UHKA




[TpakTruueckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 I10 TEME
"Mertasuipl TOOOYHBIX TTOATPYIIT"

90 Pemenue 3ama4 pa3muyHbIX THIIOB

01 O060011eHNE U CUCTEMAaTH3AIMS U3yYEHHOTO
Marepuaiia rno teme "Metamuibt"

92 KoHnTtpoinbHast pabora 1o reme "MeTayist"

03 AHanu3 pe3ysbTaToB KOHTPOJIBHOM paboThl,
KOPPEKIHSI OIIHOOK
Ponb xumun B o0ecrie4eHny yCTOMYUBOTO

94 pa3BuTHA yeraoBeuecTBa. [IoHATHE O HAYUHBIX
METO/IaX UCCIICAOBAHMS BEUIECTB
Hay4HbIe mpUHIUTIBEI OpTaHU3aNN

05 XUMHYECKOTO MPOU3BO/ICTBA.
[TpoMbIlIIeHHBIE CTIOCOOBI MOTYyYEHHS
Ba)XHEHIIINX BEIIECTB

9% XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEn
Cpenbl ¥ €ro NOCIIeCTBUS

97 XuMHus 1 3I0pOBBE YenoBeka. JlekapcTBeHHbIE
cpeacTBa

98 Xumus nunii. Poiis XxuMun B oOecrieyeHun
MMHUIIEBOH OE30IIaCHOCTH

99 KocMmernueckue u napdromMepHbIe CpecTBa.
BrrToBas xumus
XHUMHS B CTPOUTENBCTBE. BaxkHeimme

100 CTPOWTENBHBIE U KOHCTPYKITHOHHBIE
MaTepHUAaIIbI

101 XuUMHS B CEIBCKOM X03icTBe. OpraHndecKue




U MUHEpabHbIE YI00peHUs

102 CucreMmarusanus 1 00001eHYE 3HAHUM 110 1

TEMC

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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