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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMMa mo XMMHUU Ha YPOBHE CpPEIHEro 00Imero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yIbTaTaM OCBOCHUS
benepanbHOR oOpa3oBaTeIbHOM IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(DOIl COO), npencrapineHHbix B DenepaibHOM TOCYIapCTBEHHOM
obOpazoBarenbHOM cranaapre COO, c¢ yu€tom KoHuenuuum mnpenoaaBaHus
yuebHOoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX oOpraHu3anusx Poccuiickoii
Oenepandy, pealu3ylONIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOTpPaMMbl, U
OCHOBHBIX TMoyioxkeHuN «CrtpaTeruu pa3BuTus BocnuTaHusi B Poccuiickoit
Oenepanuu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurensctBa P® ot
29.05. 2015 Ne 996 - p.).

XvMHSI HA YpPOBHE YIIIYOJIEHHOTO M3y4Y€HHUS 3aHUMAET BaXXHOE MECTO B
CHUCTEME ECTECTBEHHO-HAy4HOro oOpa3oBanus ydammxcs 10-11 kmaccos.
WN3yuenne mnpemmera, peanuzyemMoe B ycioBUSX AuddepeHIIMpOBAHHOTO,
npoduibHOro 00y4YeHHs, MPU3BAHO OOECHEUUTh O00I1e00pa3oBaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIIKOJIbI, HEOOXOJUMYIO s
aJjanTalui UX K OBICTPO MEHSIIOLIMMCS YCIOBUSIM HU3HU B COLMYME, a TAKXKe ISt
MPOJIOJKEHNS O0y4YEeHUsI B OpraHU3alusxX Mpo(ecCHOHATBHOTO OOpa30BaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS OJTHOM M3 IPUOPUTETHBIX JUCIUTLIIUH.

B mporpamme mno XuMuUM Ha3HAuYCHHE MpeaMeTra «XUMHS» TOJIy4aeT
NOAPOOHYI0O  HHTEPIPETAlMI0O B  COOTBETCTBUM C  OCHOBOIIOJAraroliMu
nonoxenusimu OGI'OC COO o B3auMOOOYCIOBJICHHOCTH 1I€JIeH, COJepKaHusl,
pe3yabTaToB OOy4YeHUsS W TpeOOBaHWU K YPOBHIO TOATOTOBKH BBIMTYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJSIFOTCSL CJEAYIOIIME BBIMNOJHIEMbIE MPOrpaMMON MO
XUMUU QYHKIIUH:

e HMHPOPMALIMOHHO-METOJIMYECKAs, pealnu3alusi KOTOpOM obecrieurBaeT
MOJIyYCHHE TIPEACTABICHUS O IENsIX, COJCPKaHWM, OOIIeH cTpaTeruu
00y4eHUsI, BOCIIUTAHUS U Pa3BUTHUS O0YUYAIOIIUXCSl CPEICTBAMU MPEIMETa,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
ONpENICJICHUE: TPUHLUIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEIbHOCTU
U3Y4YeHHUsS] Y4eOHOro maTepualia, KOJWYECTBEHHBIX U Ka4€CTBEHHBIX €Tr0
XapaKTePUCTHK; TOAXO0J0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI M OLIEHKHM O0pa30BaTeNIbHBIX JOCTHXKEHHM O0O0y4aromuxcs B
paMKax HWTOTOBOM arrectaniud B (OpME EIMHOTO TOCYAaPCTBEHHOTO
AK3aMeHa M0 XUMHUHU.

[Tporpamma asis yriyOn€HHOTO U3YUYESHHS] XUMUH:



e yCTaHaBIMBAaET WMHBAPHMAHTHOE NPEIMETHOE COJAEpKaHHEe, 00s3aTeNIbHOE
JUIST U3Y4YeHUsT B paMKaxX OTHCNbHBIX MpoQuiei, mnperycMaTpruBaeT
pacupenesieHie W CTPYKTYPUPOBAHHME €ro IO KiaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pasiesiaM Kypca;

e 1a€T MPUMEPHOE pacmpelielieHne y4eOHOTO BPEMEHHU, PEKOMEHIYEeMOTO
JUISl UBYUYEHUSI OTJICNIbHBIX TEM;

e Ipe/UIaraeT NPHUMEPHYIO IMOCIEIOBATEIbHOCTh H3y4Y€HUA Y4eOHOTO
Marepuana ¢ y4€TOM JIOTUKH MOCTPOECHMS Kypca, BHYTPUIPEIMETHBIX H
MEXIPEIMETHBIX CBS3EH;

e JIaéT METOAMYECKYIO MHTEPIIPETAIMIO 1eJe U 3a7a4 U3ydeHUus IpeMeTa
Ha yriyOJIEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmiero o0pa3oBaHUs, COJEPKATEIBLHON XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3yJlbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTebHOU
IPOrpPaMMBI CPEIIHETO o0u1ero oOpazoBaHuUs (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENBHBIX  JIEUCTBUNA  OOydaromierocsi IO OCBOCHUIO
coJiep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSIM B MPOrpaMMe MO XUMHUHU MPEAyCMOTpPEHA
MIPEEMCTBEHHOCTh € OOy4YE€HHMEM XHUMHUHM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBaHus. 3a TMpeaelaMd yCTAaHOBJIEHHOM MporpaMMod MO  XUMHUHU
00s13aTeIbHOM (MHBApUAHTHOM) COCTABIISIIONICH CoJiepKaHUsl y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBJISIONIEH,
KOTOpasi JIOJbKHA OMPEAENSIThCA B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduiist 00ydeHus.

B coorBerctBuM ¢ KOHuenTyanbHeiMH monoxeHusmMu PI'OC COO o
HAa3HAYEHUU TPEAMETOB 0a30BOro u YIIYOJIEHHOTO YPOBHEH B CHCTEME
muddepeHupoBaHHOTO OOYYEHHsI Ha YPOBHE CpeaHero oOImiero oOpa3oBaHMs
XUMHUSL Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HalpaBl€H Ha pealu3aluio
MPEEMCTBEHHOCTH €  MOCHEAYIOIHUM  3TalloM  TOJYYEHHS  XHUMHYECKOTrO
oOpa3oBaHMsI B paMKax U3Y4YEHHUS CIEHHAIBHBIX E€CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX JUCIUIUIMH B BY3aX U OpPraHU3alMAX CPEIHEro MpodhecCuOHaIbLHOTO
oOpazoBanusi. B 3Toi cCBsI3W u3ydeHHE mpeaMera «XUMHUS» OPUEHTUPOBAHO
MPEMMYIIECTBEHHO Ha pACIIUPEHHE U  YIIIyOJICHUE TEOPETHYECKOW U
MPaKTUYECKON MOJATOTOBKU OOYYarOUIUXCs, BBIOPABIIMX ONpEaeaEHHbIN MPoduiib
oOy4YeHus1, B TOM YHUCIIE C MEPCIEKTUBON MOCIETYIOMIEr0 MOTYyYeHUS XUMUYECKOTO
o0pa3oBaHMs B OPTaHU3AIUAX MTPOPECCHOHATBHOTO 00pa3oBanus. Hapsmy ¢ atum,
B cBete TpeOoBanuiit ®PI'OC COO K miuaHUpyeMbIM pe3yjbTaTaM OCBOCHHS
dbenepanpHOil 00pa3oBaTEIbHON MPOrpaMMbl CpeIHEro o0IIero o0pa3oBaHUS
U3Yy4YEeHHUE MpeaMeTa « XUMHUsD OPUEHTUPOBAHO TaKKe Ha pelieHue 3aaad



BOCIUTAHUSA U COLIMAIBHOIO Pa3BUTHUS OOydaroumxcs, Ha (GOpMHUpPOBAHUE Yy HHUX
OOIIEMHTEINIEKTYaIbHbIX YMEHHUM, YMEHUI palMoHalInU3aluil y4eOHOro Tpyjaa u
00OOIIEHHBIX  CHOCOOOB  JICSITENIBHOCTH, UMEIOIIUX  MEXKIUCIUIUIMHAPHBIH,
HaAAMNPEIMETHBIN XapakTep.

CocraBnsromuMu  mipeaMera «XUMHsS» Ha YpPOBHE YIiyOJIEHHOTO U3YyYEHHUS
ABISIOTCS  yriIyOnéHuuele Kypcbl — «Opranmueckas xumus» U «OOmas u
HeopraHuveckas xumus». [Ipu onpeneseHUH NOIX0I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allui COJEP’KaHMUsSI ITUX KYpCOB B IporpamMme MO XUMHH 32 OCHOBY
npusiaTel nonoxkeHuss GI'OC COO o paznmuumsx 0a30Boro u yriyOI&HHOTO
YPOBHEHU N3yUYEHHUS IIPEAMETA.

OcHoBy conepxkanuss KypcoB «Opranunyeckas xuMmus» u «OOmas wu
HEOpraHW4ecKass XHUMHS» COCTAaBISET COBOKYNHOCTb MPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCSIIMUXCSA K 0a30BOMYy YpPOBHIO M3YYEHHS MpeAMeTa. IJTa CHUCTEMa
3HAHUM TI0JIy4aeT ONIPENEIIEHHOE TEOPETUUYECKOE JOIOJHEHNE, I103BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIIMK 00BEM  (HaKTOJIOTUUYECKOTO
Marepuana. Tak, Ha yrayOJNE€HHOM YpPOBHE H3YYEHHMs NpeaMeTra obOecredeHa
BO3MOKHOCTh 3HAQUUTENIIBHOTO YBEIMYEHHS 00bEMa 3HAHUHM O XHMHYECKHUX
AJIEMEHTaX U CBOMCTBAX MX COEJMHEHHMH Ha OCHOBE PAaCIIUPEHUS] U YIIIyOJIeHUs
IPENCTABICHUA O CTPOCHUM BEIIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHUs pPEeaKklil, pacCCMaTPUBAEMBIX C TOUKHU 3PEHUS XUMUUYECKON KUHETHUKU
n TepMoauHaMuku. HM3ydyeHue mnepuomnueckoro 3akoHa u Ilepuommueckoi
CUCTEMBbl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercda  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEJCTABICHUSAX O CTPOEHUU aToMa. XMMHYECKas CBSI3b
OOBSCHSIETCS C TOUKU 3PEHUS IHEPreTUUECKUX M3MEHEHUH Npu e€ 00pa30BaHUU U
pa3pylIeHUH, a TAKXKE C TOUYKH 3PEHHUs] MEXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUIOB  peakuul  JomojiHgeTcs  (POopMHpOBaHMEM  MPEJACTAaBICHUN 00
ANEKTPOXUMHUYECKUX TMpOIeccax U AJIEKTPOJIU3€E PACIIaBOB U PACTBOPOB BEILIECTB.
B kypce oprannyeckod XMMHUM TIPH PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTU
COCIMHEHUN yJIesieTcsi 0c000e BHUMAaHUE BOMPOcaM 00 AJIEKTPOHHBIX 3¢ dexTax,
0 B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIMi.

Ocoboe 3HaueHWe HMMEeT TO, YTO Ha COAEp)KaHWE KYypCOB XHUMHUU
yrIyOJIEHHOTO YPOBHS U3YUEHHUS JJIsl KJIACCOB OIpeneaEHHOro nmpoduis (TraaBHbIM
oOpa3oM Ha HX CTPYKTypy M Xapakrep JOIOJIHEHUH K oOmel cucreme
NpEeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSIHUE CMEXHbBIEC MPEAMEThI. Tak, Harpumep,
B COJICp)KaHUM MpeaMeTa JJis KJIACCOB XUMHKO-(u3nueckoro npoduis 0osbinoe
3HaUYC€HHUE OYyT UMETh AJIEMEHTHl y4eOHOro Marepuayia mo oomiei xumuu. [lpu
M3Y4YeHUU IMpeIMeTa B JAHHOM Cllydae akIEeHT OyJeT clelaH Ha OOIIHOCTb
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB W TEOPUI B XUMHU U B (DU3UKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJIEKyJsipHasi Teopusi B (pU3UKE), 3aKOHBI COXPAHECHHS



MacCbl M DHEPIUM, 3aKOHbl TEPMOAVHAMUKH, 3JIEKTPOIN3d, NPEACTABICHUA O
CTPOEHUH BEILLECTB U APYroe.

B TO e BpemMs B comep:KaHMM INpeAMETa Ui KJIACCOB  XUMHKO-
ouonoruueckoro npoduis OONbIINK yAeNbHBINA BeCc OyAeT MMETh OpraHuyecKas
xumus. B aToM ciiydae mpenocTaBisieTcss  BO3MOXKHOCTh Al OoJjee
OOCTOSITETLPHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOM OpraHu3allMd  KIETKH  Kak
OMOJIOrMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAAT, K IpUMEpY, TaKHUe
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIMMHJbI, OEJIKH, YIJIE€BOJABI, HYKJIECHUHOBBIC
KUCJHOTHlI U Jpyrue. [Ipu 3TOM 3HaHMS O COCTaBE M CBOWMCTBAx IIPEACTABUTEIIEU
OCHOBHBIX KJIaCCOB OPIaHMYECKUX BEIECTB CIY’KaT OCHOBOW [UIl W3yYCHMs
CYLIHOCTHU IPOLECCOB (POTOCHHTE3A, AbIXaHUSI, MUIIEBAPEHUS.

B mnnane ¢QopmupoBaHus OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
0OIIEHAayYHBIX METOJIOB ITO3HAHUS U OIbITA TPAKTUYECKOTO TPUMEHEHHUST HAYUHBIX
3HAHUN M3y4YeHHE NpenMeTa «XHUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C YYEOHBIMH MpEeAMETaMH, BXOISIIMMH B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-Hay4yHble NpeaMeThl», «Martemaruka u
nHpopmaTuka» U «PycCKUil I3bIK U TUTEPATYPAY.

[Ipu usyuyeHum ydeOHOro mnpeaMera «XuUMHUS» Ha YIrIyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOT'O M CpeHero ooduiero oopa3oBaHus (Ha 0a30BOM
YpOBHE), 3aJa4eil MepBOCTENEHHON 3HAYMMOCTHU SIBIsIETCA (POPMHUPOBAHUE OCHOB
HayKM XHMHUU Kak oOOJacTM COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKOM
NEATEIBHOCTH Y€JIOBEKA U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pelienue
TON 3a7ayu Ha YriIyOJEHHOM YpOBHE W3YYEHMs MpeAMETa MpeArnoaraet
peanu3anuio TaKuX LeNeH, Kak:

e (QopMupoBaHuE TMpPEACTABICHHUI: O MaTEepUAIbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSIX U ITIO3HABAEMOCTH SIBJICHUU IIPUPOJBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHbIX HayK M €€ BeAyuledl poiau B obOecreyeHUH
YCTOMYMBOIO  Pa3BUTHUsI  YEJIOBEUECTBA: B  PELICHUU  MOpodiieM
AKOJIOTUYECKOM, SHEPreTUYECKOM M MUIIEBOM 0€30MacHOCTH, B Pa3BUTUHU
MEJIULMHBI, CO3JaHNNA HOBBIX MAaTEPUAJIOB, HOBBIX NCTOYHUKOB SHEPIUH, B
00ecnevYeHnr PalrMOHAILHOTO MPHUPOAONOIb30BaHusA, B (POpMHpPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJIbTypbl U€JIOBEKa, a TaKXKe 3KOJOTHYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U TPUPOAHOU CPEE;

e OCBOCHME CHUCTEMbl 3HAHUW, JIEXKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHAaMEHTaIbHbBIX
MOHSTUHA, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA PAa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJIIDHOM, O  TE€PMOAMHAMHYECKHX WU
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMMHUECKUX PEAKLIUM, O



XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCTIEPCHBIX CUCTEMAX, 00 00mnX
Hay4YHBIX TPUHIMIIAX XUMUYECKOTO TPOU3BOJICTBA;

dbopmupoBaHue y 00yyYarommuxcs OCO3HAHHOTO IMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU sl OOBSCHEHUS
KJIFOYEBBIX MJAEH M TPOOJEeM COBPEMEHHON XHMHUHU, JJIi OOBSICHEHUS H
MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPOJY;
IrPaMOTHOTO pelieHus mpobJieM, CBSI3aHHBIX ¢ XUMHUEH, IPOTrHO3UPOBAHMS,
aHaJIM3a M OIEHKH C MO3MIINHM SKOJOTHYECKOM 0€30MaCHOCTH MOCIIEICTBUI
OBITOBOM W TPOM3BOJCTBEHHOH [EATEIHHOCTH YEJIOBEKa, CBA3AHHOW C
XUMUYECKUM  TIPOU3BOJCTBOM, HCIOJIB30BAaHHMEM H  IepepaboTKoM
BCIIICCTB;

yriyOJieHue  MPEJCTaBICHUH O  HAayyHbIX  MeEToJax  MO3HaHWI,
HEOOXOJIUMBIX i1 TPUOOPETEHHUs] YMEHHMI OPUEHTHUPOBATHCS B MHpPE
BCIIECTB M OOBACHEHHS XHUMHYCCKHMX SBJICHHUM, HMEIOINIMX MECTO B
PUPOJE, B MPAKTUYECKOM JIESITEILHOCTH M TTIOBCEAHEBHOM KU3HHU.

B mnnmaHe peanuzanuu MEPBOOYEPENHBIX BOCIUTATENIBHBIX M Pa3BUBAKOLIUX
GyHKIUI 1IEJOCTHOW CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUsl MPU HU3YyUYCHUH
npeaMera «XUMHUS» Ha  YIUIYOJIEHHOM  ypOBHE OCOOYIO — aKTyallbHOCTb
IpUOOPETAIOT TaKKe 1SN U 3a7a4u, Kak:

BOCIIUTaHUE YOEKIEHHOCTH B TI03HABAEMOCTH SBJIICHUM MPHUPO/IBI,
yBaXEHUSI K TMPOIlECCY TBOpPYECTBA B OOJIACTH TEOPETHUECKUX U
MPUKIIAIHBIX UCCIAEOBAHUM B XUMUM, (POPMHUPOBAHUE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W IIO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIIMTAaHUIO  HAa  OCHOBE  YCBOECHUS
00111eueI0BEYECKUX 1IECHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CrocoOHOCTeW oOywaromuxcsi, (HOPMUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOpPa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHIENTHON MpodecCuoHaIbHON U 00IIECTBEHHOMN JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbIO U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

dbopMHpoBaHHEe yMEHUW W HABBIKOB Pa3yMHOTO MPHUPOIOIOIb30BAHUSA,
Pa3BUTHE DKOJOTUYECKOU KYJIbTYPHI, TPUOOPETEHUE OMbITa 0OIIECTBEHHO-
[TOJIE3HOM PKOJOTUYECKOMN AEITSIbHOCTH.

OO1ee 9nciIo 9acoB, MPEIyCMOTPEHHBIX JIJIS U3yUEHUS XUMHUU Ha YTriTyOJIeHHOM
ypOBHE cpemHero obimiero odpaszoBanusi, coctaBisieT 204 vacoB: B 10 kimacce —
102 yaca (3 yaca B Henenmo), B 11 kimacce — 102 vaca (3 yaca B Hezesio).



COILEPKXAHUE OBYYEHUA
10 KITACC

OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUM.

IIpenmMer w 3HAYeHWE OPraHUYECKOM XUMHUH, IPEICTABICHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DJEeKTPOHHOE CTPOCHHE aToMa YIJIEpoJa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMs. BalleHTHbIE BO3MOXXHOCTH aToma yIJiepoaa. XHWMHUYEcKas CBS3b B
OpraHUYEeCKUX COCIUWHEHHUAX. Tumbl THOpUIU3ALMH AaTOMHBIX  OpOHUTaiel
yraepoja. Mexanusmbl 00pa3oBaHMsI KOBAICHTHON CBSI3M (OOMEHHBIA U JIOHOPHO-
aKLENTOPHbIA). THUIBI TEepeKphIBaHUS AaTOMHBIX OpOWUTanel, G- U T-CBA3M.
OnuHapHasi, 1BOMHAsE U TpoitHas cBsi3b. CriocoObl pa3phiBa CBA3EH B MOJEKYyJax
opraHuyeckux BemiecTB. [loHsATHE O CBOOOJHOM paaukaie, HyKiIeopuie Hu
anexTpoduie.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHuii A.M. byrtinepoBa wu
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpraHUYEeCKUX COEIUHEHUW. MONEeKYyJsipHbIE M  CTPYKTYpHbIE  (HOPMYJIBL
CrpykrypHble (OpMyJbl pa3iMYHbIX BUAOB: pa3BEPHYTas, COKpaUIEHHAs,
ckenetHas. M3omepus. Bupbl u3oMepuu: CTpyKTypHas, IpPOCTPaHCTBEHHAS.
DneKTpoHHbIE YPPEKTH B MOJICKYJIaX OPraHUYECKUX COCAUHEHUM (MHIYKTHUBHBIN
Y ME30MEpPHBIN 3P PEKTHI).

[IpencraBnenne o kiaccupukauuy oOpraHuyeckux BemecTB. [loHsTHE O
¢yHkunonanbHou rpymnmne. ['omonorus. 'omonoruueckue psanbl. CucreMaruyeckast
HOoMeHKIatypa opranmueckux coeauHennii (IUPAC) um TpuBHaibHBIC Ha3BaHHS
OTJEJIBHBIX NIPEACTABUTEIICH.

OcobeHHOCTH M KJiaccuuKaiusi OpraHu4YecKux peakiuid. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLINHA B OPraHUYECKON XUMUHU.

OKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HMX MPEBPALLECHUN:
O3HAaKOMJIEHHWE C oOOpa3laMH OpPraHMYEeCKMX BEUIECTB W MaTephajllaMd Ha UX
OCHOBE, ONBITHI MO MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IpPU HArpeBaHHUH
(nnaBneHue, oOyrJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHHE MOJEIEH MOJIEKYI
OpraHUYECKUX BEILECTB.

YrieBoaopoasbl.

Ankanbl. ['oMosioruyeckuil psii aikaHoB, oO1asi popmysia, HOMEHKIaTypa 1
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKaHOB, Sp°-
rudopuau3anms aTOMHBIX OpOuTanel yriepoja, G-cBA3b. DU3MUECKHE CBOWCTBA
AJKaHOB.



XHUMHUYECKUE CBOMCTBAa aJKAHOB: PEAKLUUU 3aMEIICHHS, H30MEPHU3ALNH,
JNETUIPUPOBAHMS, LUKIN3ALMY, IMPOJIN3a, KPEKUHTra, ropeHus. IIpeacrasienue o
MEXaHU3ME PEaKINi paguKaJIbHOIO 3aMEIICHHUS.

Haxoxnenue B npupoje. CiocoObl NOMy4YeHHs U TPUMEHEHUE AJIKAHOB.

[uxmoankanel. O0mas dhopmyrna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHUSI U XHUMHYECKUX CBOMCTB MayblX (LUKJIONPONAH, UHUKIOOyTaH) U
OOBIUHBIX (IIUKJIONEHTAaH, IUKJIOTeKCaH) MUKIoankaHoB. CrocoObl MOMy4YeHUs U
IPUMEHEHUE UKIOAIKAHOB.

Anxensl. ['oMonornyeckuil psj ankeHoB, oOmas ¢opMylia, HOMEHKIIATypa.
DIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOCHME MOJIEKYNl —aJKEHOB, SP°-
ruOpuau3anys aTOMHBIX OpOHWTalield yriepona, 6- U m-cBsi3u. CTpyKTypHas M
reomerpudeckas (IEc-TpaHc-) wu3oMepusi. Dusmueckne CBOICTBAa aJIKCHOB.
XVMMHUYECKHE CBOWCTBA: PEAKIMU IPUCOECAVHEHMS, 3aMELICHUS B  O-IIOJIOKEHUE
IIpU JBOWHOW CBS3M, NONMMEpHU3alMU U okucineHus. [IpaBuno MapkoBHHKOBA.
KadecTBeHHbIE peakuy Ha JABOMHYIO CBs3b. CIIOCOOBI MOMYYEHUSI U PUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupogantwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMUYECKUX CBOWMCTB
COTMpsOKEHHBIX  aueHoB, 1,2- wu  14-mpucoenwHeHHE. [Tonmumepuzanus
conpsHKEHHBIX TUeHOB. CriocoObl MOMyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Anxunbl. 'oMOJ0rHueckuil psii alkMHOB, 001as popMyia, HOMEHKIATYpa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ aJKHHOB, Sp-
ruopuau3anms aTOMHBIX opOuTaneil yriaepoja. PusnuecKrue CBONCTBA AJIKHMHOB.
XYWMHYECKHE  CBOICTBA:  peakuWd  MPUCOEAMHEHMS, JUMEpU3alud U
TpUMEpPHU3ALMH, OKHCIIeHHs. KHCIIOTHBIE CBOMCTBA QJIKWHOB, UMEIOIINX KOHLEBYIO
TPOIHYIO CBsi3b. KauecTBEHHBIE peaKInu Ha TPOUHYIO CBsI3b. CTIOCOOBI MOTyUYeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThyecKkue YrieBoaopoabl (apeHbl). ['oMoNOruyeckuil psji apeHoB,
oOmas ¢popmysa, HOMEHKIIATypa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OcH30ja. Ddu3nueckue CBOHCTBA apeHOB. XHUMHYCCKHE
CBOIcTBa O€H301a U €ro TOMOJIOTOB: PEaKLIUU 3aMEelleHUs] B OEH30JIbHOM KOJIbLIE U
YIIEBOAOPOJIHOM pajuKalle, PEaKkUUH NPHCOCAUHEHUS, OKHCIEHHE TOMOJIOIOB
O0enzona. IlpencraBienne 00 OpPUEHTHUPYIOIIEM JACHCTBUM 3aMecTUTENed B
OCH30JIbHOM KOJbIIE Ha TNpHUMEpe AaJIKWIbHBIX pPaIUKaIOB, KapOOKCUILHOM,
THIPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tonumepusamnus ctuposna. CriocoObl NOTyYeHUs U
NPUMEHEHUE apOMATUYECKUX YTIEBOJA0POIOB.

[Ipupoausiii ra3. [lonyTtHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KameHnHblil yroiap u npoyKThl ero nepepadoTku. CrnocoOsl nepepaboTku HEPTH:



MEepPEroHKa, KPEKUHT (TEPMUYECKUN, KATAIMUTHUECKHH), pu(GOPMUHT, TUPOIHU3.
[IponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKly Pa3IMUHBIMU KJIaCCaMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTeHIPOU3BOJHBIX YTIEBOJIOPOJIOB. Peakiuu
3aMEIIEHUs] TajoreHa Ha THAPOKCOTPYINY, HUTPOTPYIIy, HHAHOTPYMIY,
amuHorpynmy. JlelicTBe Ha TrajoreHmpOU3BOJAHBIE BOJHOTO M CHUPTOBOIO
pacTBopa miénouyn. B3auMozeiicTBue nUranoreHajdKaHOB C MAarHUEM U IIMHKOM.
[TousiTue 0 METAJJIOOPTaHUYECKUX COCMHEHUSX. Ucnons3oBanue
rajOreHIPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE MW TIPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W MX MPEBpaLICHUN:
u3ydeHue (U3NUECKUX CBOMCTB YIJIE€BOJOPOJOB (PAaCTBOPUMOCTH), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJOB Pa3IMYHBIX KJIacCOB (oOecuBeYMBaHUE OPOMHOM WU
HMOJHON BOJBI, pacTBOpa MEpMaHTaHaTa KaJiMs, B3aUMOJCHCTBUE alleTHJICHA C
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApy>KEHUE
yriepoja ¥ BOJAOPOAA B OPraHUYECKUX BEIIECTBAX, IOJYyYCHHE OTUJICHA H
U3Y4YCHHE €ro CBOWCTB, O3HaKOMJeHHE ¢ KoJulekiusamu «HedpTb» u «Yromby, ¢
oOpa3liaMd  TJIacTMacC, KAaydyyKOB U  PE3UHBI, MOJICTUPOBAHUE MOJEKYI
YIJIEBOJIOPOIOB U TAJIOT€HIIPOU3BOIHBIX YTJIEBOJAOPOIOB.

Kucsiopoacoaep:kaniue opranudeckKue coeuHeHUsl.

[IpenenbHble OgHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYN (Ha Mpumepe
MeTaHola W 3TaHoja). ['omonormueckuid psa, odmwas Gopmyna, H3OMEpPHS,
HOMEHKJaTypa U  kiaccupukamus. DuU3HMYECKHE CBOMCTBA  MPENEIbHBIX
OJIHOATOMHBIX CIHUPTOB. BoAOpoaHBIE CBS3M MEXAY MOJEKYJaMU CIUPTOB.
XVUMHUUYECKHE CBOWCTBA: PpEAKIMU 3aMEIICHHs, JeTUapaTaii, OKHUCICHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMHU  KHUCIOTAMH.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CIIUPTHI. J[eficTBUE 3TaHONIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl TOJyYeHHS] U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie aupbl, HOMeHKIaTypa B u3oMepus. OcoOeHHOCTH (HU3UYCCKUX U
XMMHUYECKUX CBOMCTB.

MHoroaToMHbI€ CHUPTHI — OSTWICHIJIUKOAbL W TiHIepuH. Duzudeckue u
XUMHYECKUE CBOMCTBA: PEAKIIMH 3aMEILICHUS], B3aHUMOJICHCTBUE C OPraHUYECKUMHU
M HEOPraHWMYECKHMMH KHCJIOTaMH, KadyeCTBEHHAas peakius Ha MHOTOATOMHBIC
criupThl. [IpeacTaBieHre 0 MeXaHM3ME PEAKIUA HYKJICO(PUIHLHOTO 3aMEICHHUS.
JleiictBue Ha opraHu3Mm 4yenoBeka. CrHocoObl TOJNYYEHHS] U NPUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CrpoeHuE MOJEKYJbl, B3aUMHOE BIIMSIHUE TUAPOKCOTPYIIBI U
O6en3onpHOTO sifapa. dusnueckue cBoiictBa (peHosia. OCOOEHHOCTH XMUMHUYECKHUX



cBoiicTB (enona. KauecTBeHHwle peakuuu Ha ¢eHod. TOKCHUHOCTH (eHoa.
Crioco0bl nosryueHus 1 npuMeHenue penona. eHonopmanbIeruiHas cMoJa.

KapOoHusbpHbIe COETUHEHUS — abJACTHABl M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOW rpymnmbl. ['OMOJOrH4YecKkrue psapl ajlbJETUAOB U KETOHOB, 00IIas
dopMmyna, mzomMepuss U HOMEHKJIaTypa. PU3NYECKUE CBOMCTBA albJIETHIOB U
KETOHOB. ~XHMMHUYECKHE CBOWCTBA  aJbJAECTUAOB U  KETOHOB:  pEaKLUU
npucoenuHenus. OKUCIEHNE allbJIeTUI0B, KAUECTBEHHbIE PEAKIIMU Ha aJbACTUIbL.
CnocoObl OJIy4eHHs] M1 IPUMEHEHHE AJIbJIETU/I0B U KETOHOB.

OnHOOCHOBHBIE IIpeJIEbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepust 1 HoMeHKiIatypa. @u3ndeckue CBONCTBA
OJTHOOCHOBHBIX TMpeNeIbHBIX KapOOHOBBIX KHCIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMHU KapOOHOBBIX KHCIIOT. XMMUYECKUE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi dTepUUKAUM, PEaKIMH C YYaCTHEM YIJIEBOJOPOJIHOTO pajauKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHCIOTHL. [loHsATHE O NPOU3BOJHBIX
KapOOHOBBIX KHUCJIOT — CJIOXHBIX 3(upax. MHoroo0pazue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HENPENETbHBIX M ApOMATHYECKHUX KApOOHOBBIX KHCIIOT,
IUKapOOHOBBIX KHUCIOT, TUIPOKCUKApOOHOBBIX KUCIOT. [IpeacraBurenu BhICHINX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MNaJbMUTHHOBAs, OJEUHOBASA, JUHOIEBAS,
JuHOoIeH08as KUCIOThl. CocOObI OJyYEeHHS U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxsble 3¢upsl. ['omonormyeckuid psa, ooOmas Qgopmyna, uU30Mepus u
HOMeHKJaTypa. Dusndyeckne M XUMHUYECKHE CBOMCTBA: THMJAPOJIA3 B KHUCIOH H
HICIIOYHOU CpeIe.

Kupsl. Ctpoenue, puanyeckiue 1 XUMUYECKHE CBOICTBA XKHUPOB: TUAPOJIN3 B
KHUCIION U 1iesiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKAIUX OCTATKU
HETpEAENIbHBIX JKUPHBIX KUCIOT. KUpbI B IPUPOJIE.

Mpbutd Kak COJMM BBICIIMX KapOOHOBBIX KHCJOT, WX MOIOIIEe IeHCTBHUE.
O6mras xapakrepuctuka yriaeBoaoB. Kimaccudukanus yrieBogoB (MOHO-, 11-

U monucaxapuiabl). MoHocaxapuiabl: TJIOK03a, (pyKTO3a, rajakrto3a, puodo3sa,
ne3okcupu6o3a. Gu3nuecKue CBOMCTBA W HaxOoXJACHUE B mpupoje. PoToCcuHTES.
XUMHYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHaCTUEM CIHUPTOBBIX U AJIbJACTUAHOMN
TPYII, CIHUPTOBOE M MOJIOYHOKHCIIOE OpoxkeHue. IIpuMeHeHHE TIIIOKO3bI, €€
3HAUEHME B KU3HENEATEIbHOCTH opraHusma. Jlucaxapuabl: caxapo3a, MajibTo3a U
nakTo3a. BoccranaBnmMBaronye 1 HEBOCCTAHABIMBAIOIIME AUcaxapuibl. [ uapoans
nucaxapuaoB. Haxoxaenue B nmpupoze U npumeHenue. [lonmcaxapuapl: kpaxman,
JIMKOTEH U 1esutono3a. CTpoeHHE MAaKpOMOJIEKYJl Kpaxmamia, T[JIMKOreHa M
nesutoio3bl.  dusnyeckre CBOWCTBA KpaxMajga M IEJUIOJ03bl. XUMHYECKHE
CBOMCTBa Kpaxmayia: THIAPOJIM3, KauyeCTBEHHas Peakius ¢ HOJIOM. XUMHYECKHUE
CBOMCTBA LIEJUTIONO3bI: TUIIPOJIN3, MOJydeHHe 3(upoB 1euiono3bl. [lonarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBpPALCHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aMMOJIEUCTBHE 3TAHOJA C HATPHUEM,
OKHUCJICHUE 3TUJIOBOTO CHHMPTa B albJETH] Ha pacKaJIEHHONW MEIHOW MPOBOJIOKE,
OKHUCJICHHE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), KAUYECTBEHHbIC PEAKIMH Ha aibAETuibl (C THIPOKCUAOM
nuammuHcepeOpa(l) wu  ruapoxkcuaom  menu(ll)), peakmus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIEUCTBHE pacTBOpa TIOK03bl ¢ Tunpokcugom meau(ll), B3aumopeiicTBue
Kpaxmaia ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTAJIbHBIX 3371a4 1Mo TeMaMm «CrnupTel U
denoms», «KapooHnoBsie kKHCIOTHI. CHOKHBIEC F3PUPBDY.

A3oTcoaep:xaniue opraHudecKkne coeJuHeHms.

AMUHBI — OpraHMYecKue MPOU3BOAHbIE aMMuaka. Kiiaccudukanus aMuHOB:
anu(paTUYeCKue M apoOMaTUYECKUE; NEPBUYHbIC, BTOPUYHBIE W TPETUYHBIE.
Crtpoenue MoiieKys, obOmas gopMmyia, U30MepUs, HOMEHKIATypa U (U3UUECKUE
CBOMCTBa. XMMHUYECKOE CBOMCTBA anM(aTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHNUE, B3aWMOJCHCTBHE IEPBUYHBIX AMHUHOB C a30TUCTOM KHCIIOTOM.
Conu ankuiiaMMOHMUS.

AHWIIMH — TIpPEeACTaBUTENb aMHHOB apomarudeckoro psga. CrpoeHune
aHwiInHa. B3anMHOe BiIMSHUE TPy aTOMOB B MOJIeKyJie aHWiIMHA. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHW/IMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl
MOJIYYCHHUS] M NpuUMeHeHue anudarudeckux amuHoB. [loidyueHue aHuUIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHknaTypa u nzomepus. OTAeNbHBIE TPEACTABUTENN O
AMUHOKUCIIOT:  [JIMLIMH, alaHuH. Du3nuecKue CBOWCTBA  aAMUHOKHUCIOT.
XVWMHYECKHE CBOMCTBA AMHMHOKHMCIOT Kak aM(pOTEpHBIX  OpPraHUYECKUX
COCIMHEHMM, peakIusl TMOJIMKOHACHCAIMK, OOpa30BaHHE NENTUAHOW CBS3H.
buonornyeckoe 3HaueHne aMUHOKUACIOT. CUHTE3 ¥ THUAPOJIN3 MENTHIOB.

benku kak npuponnbie nonumepbl. [lepBuyHas, BTOpUYHAs W TpETUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypauus,
KaueCTBEHHbIC PEAKI[UU Ha OEIKHU.

OKCNEPUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBPALCHUN:
pacTBOopeHHe O€JKOB B BOJE, JIeHATypalus O€JIKOB NMpU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JKHU, pelIeHHe SKCIEPUMEHTANbHBIX 3a7ay M0 TeMaM
«A30TCcoliep)Kalllie  OpPraHMYeCKHe  COCIMHEHUs» U «Pacnio3naBanue
OpraHUYECKUX COCTUHEHUIN.

BbicokoMouieKkyJIsIpHbIE COCAUHEHUS.

OCHOBHBIE MOHATHSI XMMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb IMOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYIsIpHAs



Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COECIUHEHUN —
NOJIMMEPU3ALNS U MTOJMKOHCHCALIUS.

[Tonmumepuble Matepuanbl. I[lmactMaccbl  (MOAMATHIEH, MOJIAIPOIMIIEH,
MOJIMBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETUIMETAKPUIAT, IOJIMKApOOHATHI,
noJimdTUIeHTepedTanar). Y Tuinu3zanus u nepepadoTka MiacTuka.

DJ1acTOMEpHI: HATypaAJIbHBIN KayuyK, CUHTETHUYECKHUE Kay4yKH
(OyTaIMeHOBBIM, XJIOPOIIPEHOBHIN, U30MPEHOBBIN) M CHUIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHbIe (XJIONOK, MIEPCTh, MIENK), HICKyCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KaIlpOH U JIABCaH).

[Tonumepsl CHEUATBHOTO HA3HAYEHUS (Tedpron, KEeBJIap,
AIIEKTPOINPOBOISIINE MTOJIUMEPHI, OHOpa3iaraeéMbie MOJIUMEPHI).

OKCIEpUMEHTANbHBIE METOJIbl HM3YYEHHUS BEIIECTB WU UX MPEBPALLICHUIA:
O3HaKOMJIEHUE ¢ 00pa3liaMi NPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHHE OHKCIEPUMEHTAIbHBIX 3a7ady 1o Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3amaun.

Haxoxnaenue MoJieKyasipHOM (OpMYyJIbl OpPraHUYECKOTO COEJUHEHUs IO
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOASIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIpHON  (OPMYJIBI OPraHUYECKOr0 COCIMHEHUss Mo Mmacce (00BEMY)
IPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkiMi W/WIU HMCXOJHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (HOpMYIIbI
OpraHUYEeCKOr0 BELIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB WJIM CIIOCOOOB
MOJIyYeHUs], OMpEAeNIEHUE JO0JM BbIXOAA MPOAYKTA PEaKkUUh OT TEOPETHUYECKH
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBA3EH IIPU U3YYEHUU OPTraHUYECKOM XUMUHU B
10 ximacce OCYIIECTBISIETCS Yepe3 HCIONIb30BAaHWE KaK OOIIHUX €CTECTBEHHO-
HAy4YHBIX TIOHSATUWA, TaK W TOHSATUN, NPHUHATBIX B OTACNIBHBIX MPEAMETaX
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAYYHBIM (DAaKT, rUNOTE3A,
TEOpHs, 3aKOH, aHAJIW3, CHUHTE3, Kiaccuukauus, HaOJIIOJECHUE, H3MEpPEHUE,
SKCIIEPUMEHT, MOJIEIIb, MOJECIUPOBAHUE.

®uzuka: Marepus, aroM, DJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, TEIO, OOBEM, arperaTHOE COCTOSIHHE
BELIECTBA, (PU3MYECKHE BEIMYMHBI, €IMHMIIBI W3MEPEHHS, CKOPOCTb, SHEPIHs,
Mmacca.

buonorus: kierka, opraHm3M, OJKocHcTeMma, Owocdepa, MeTabOIU3M,
HACJIeICTBEHHOCTb, aBTOTPOMHBIA U TeTepoTpOodHBIN THUIl MUTaHUA, OpOKEHUE,



dboTocuHTE3, IbIXaHWE, OEJTKW, YTIACBOABL, JKUPBI, HYKICHHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mone3Hpie HCKONaeMble, TOTLIUBO.

TexHoOTHSA: THUIIEBBIE MPOAYKTHl, OCHOBHI PAIMOHATHLHOTO IHTAHUS,
MOFOIIIHME CPEICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX sifep. XUMUYECKHil anmeMeHT. M3oTtonsl. CtpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YMCIIA. DHEPreTUUYECKUE YPOBHH U
noaypoBHU. AToMHbIE opOuTanu. Knaccudukanus XuMUYECKUX 3IEMEHTOB (S-, P-,
d-, f-omementer). PacmnpeneneHue SJICKTPOHOB IO AaTOMHBIM — OpPOHTAJISM.
DOneKTpOHHBIE KOHPUTYpAIIMK aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUH, DJIEKTPOHHBIE KOH(PUTYpaIli HOHOB.
DNeKTpOOTPULIATENBHOCTb.

[lepnognueckuit 3akoH U [leprognyeckas cucTeMa XMMHUYECKHAX DJIEMEHTOB
JI.N. MenneneeBa. CBsA3p NMEepUOAUUYECKOTO 3aKOHA W llepmoguueckod CUCTEMBI
XUMHAYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUSA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
IPOCTBIX M CJHOXKHBIX BEUIECTB MO TpylIlaM MW IEepUOoJaM. 3HAYCHHE
nepuoandeckoro 3akona J[.1. Menaeneena.

XuMH4YecKasi CBsI3b. BUIBI XWMWYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAS,
MeTajinyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOW CBSA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. JHEPIUs U JIuHA CBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HAChIIAEMOCTh KOBAJIEHTHOW cBsi3u. KpartHele cBsA3su. BopopoaHas CBsA3b.
MexXMONEKYIApHBIE B3aUMOICHCTBUSL.

BaneHTHOCT, W BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOCHUEM (HA MIPUMEPE COCTMHECHHM
AJIEMEHTOB BTOPOTO MEPUOJIA).

IIpeacraBieHre 0 KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JMIaHIbl. 3HAY€HUE KOMIUIEKCHBIX COEIMHEHUM.
[TonsiTve O KOOPAMHALIMOHHON XUMHUH.

BemecTtBa  MOJIEKYJISIpHOTO W HEMOJEKYJISIPHOTO  CTpOEHHs.  TuIibl
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucreMax. MictuaHble pactBopsl. Ilpencrasienue o
KOJUTOMTHBIX pacTtBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMH PacCTBOPOB:
MaccoBas J0Ji1 BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpalus. HacellieHHbIE 1
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucrannoruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATLHBIC
Ha3BaHUS OTJIEIbHBIX NPEICTABUTEICH HEOPTAHUYECKHUX BEILIECTB.

Knaccudukanys XuMUYeCKUX peakluid B HEOPTaHMYECKONH W OpraHu4ecKou
XUMUU. 3aKOH COXPAHEHHSI MACChl BEUIECTB; 3aKOH COXPAHECHUS U MPEBpAIICHUS
SHEPTUU MPU XUMHUYECKUX peakiusaX. TeraoBbie 3OPEKThl XUMUUECKUX PEaKIIUM.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHYECKOUW peakinu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB.
I'omorenHnslie u rereporennble peakunu. Katanus n katanu3aTopsl.

OOpatumble U HEOOpaTUMbIEC peakiui. XuMuueckoe paBHoBecue. Koncranra
XMMHUYECKOr0 paBHOBecHUsA. DakTOpbl, BIMUSIONIME HA TOJOKEHHE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpa, JABJICHUE U KOHIECHTPALIMU BEIIECTB, YYACTBYIOIINX B
peakuu. [puanun Jle [larense.

Onektponutuueckas guccornuaiusi. CuibHbIE U CJA0ble AJIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAsl, HEUTpasbHAs,
menounas. Bogopoansiii nokazarens (pH) pactBopa. I'mnponms coseit. Peakuuu
HMOHHOTO OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  CTeneHb  OKHCIICHHUS.
Okucnaurens M BoccTaHOBUTENb. IIpornecchl OKHUCIEHUS W BOCCTAHOBIICHUS.
BaxHeiilllne OKHUCIUTETM M BOCCTAHOBHUTENU. MeTOA 3IIEKTPOHHOTO OajnaHca.
DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Y4YEHUs BEIIECTB M HUX MPEBpallCHUN:
pa3lIOKEHHUE TIEPOKCHJIa BOAOPOAA B MPUCYTCTBUU KaTald3aTopa, MOJAEIU
KPUCTAJUIMUECKUX PEMIETOK, MPOBEICHUE PEaKIMii MOHHOTO OOMEHa, ONIpeIeICHUE
Cpeabl PacTBOPOB C MOMOIIBID HHAMKATOPOB, M3YyUYECHUE BIUSHUSA PA3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHMMHUYECKOW pEaKIMu W TOJOKEHUE XHUMHUYECKOIro
PaBHOBECHSI.

Heopranuuyeckast XuMusl.

[Tomoxenne HemerammioB B llepuoaudeckonl cuUCTEME  XMMUYECKHX
anemeHToB J[.MI. MeHnneneeBa 1 0COOCHHOCTH CTPOCHUS X aTOMOB. DU3NYECKUE
CBOMCTBa HEMETAJJIOB. AJIJIOTPONUSI HEMETAJUIOB (Ha MpHUMEpPE KUCIOPOJia, CEphl,
docdopa u yriaepoaa).

Bonopon. Ilonydyenue, ¢u3ndeckue M XMMHUYECKHE CBOMCTBA: PEaKIUU C
METajUlaMd ¥  HEMETajulaMH, BOCCTAHOBUTEIIbHBIE CBOWCTBA.  ['mUapuibl.
TonauBHBIE SJIEMEHTHI.

l'anorensl. HaxoxxaeHue B mpupoje, CHOCOOBI TMOMy4YeHHUs, (PU3NUECKUE U
XUMHYECKUE CBOWCTBA. ['asloreHoBOAOpOAbl. BaxkHenne KucaopoacoAepKalIne
COeMHEHUs TanoreHoB. JlabopaTopHbIE ¥ MPOMBINIIICHHBIE CIOCOOBI MOTYYCHUS
rajgoreHoB. [IpyuMeHeHre rajloreHoB U UX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBINUICHHBIE CHOCOOBI MOTYYEHUS
kuciopona. OuU3nyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHUE KHCIOpoJa U
030Ha. OKCUJIBI U IEPOKCHUJIBI.

Cepa. HaxoxneHue B TMpupoje, CHOCOOBI MOJy4yeHUs, (punyeckue u
xuMuueckue cpoiictBa. CepoBoaopona, cyiabduasl. Oxcupg cepwi(IV), okcun
cepbl(VI). Cepuucrass u cepHas KHCIOTBI U UX coid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHI. [[pruMeHeHne cephl U €€ COCTUHEHUN.

A3zor. HaxoxaeHue B mpupoje, CHocoObl MOdy4YeHus, (Qunyeckue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbL. OKCUABI a30Ta. A30TUCTast U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMenenue azota
U €r0 COeIMHEHUI. A30THBIC YA0OPEHHUS.

®ocdop. Haxoxaenue B mnpupoje, crnocoObl MoidydeHus, (puanyeckue u
xumuueckue cBorctBa. @ochunasl u dochun. Oxcunbl dochopa, dhochopHas
kuciora u eé€ comu. Ilpumenenue dochopa u ero coeauHenuit. DochopHbie
yaoOpeHus.

VYrinepon, HaxoxJaeHue B OpUpoAe. AJUIOTPONHBIE  MOAUUKAIHH.
dusznueckre M XUMHUYECKHE CBOMCTBA TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraepona(ll), oxcun yrimepona(IV), yronbHas kuciora u eé
COJIU. AKTHUBUPOBAHHBIA yroib, aacopouus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHne npocThIX BeHlecTB, 00pa30BaHHBIX YIJIEPOAOM, M €ro
COCIMHEHU.

Kpemunii. Haxoxnenue B mpupoje, CrocoObl MOMy4deHus, (puandeckue u
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpeMHHEBash KHUCIIOTa, CUJIHKATHI.
[Iprumenenne kpeMHUs U ero coenuHeHnr. CTEeKI10, €ro NoJy4eHue, BUIbI CTEKJIA.

[Tomoxenne metamwioB B [lepuoandyeckoil cUCTEME XUMHUUYECKHUX 3JIEMEHTOB.
OCOoOEHHOCTH CTPOCHMS DJIEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OO1me
¢usnueckue cBoWcTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHUKE.
CmutaBel METAIIOB.

ONEKTPOXMMHUUECKUNA PsAJl  HampsbkeHuil  merauioB.  OOmme  crocoObl

MTOJTyYEHHUS METAJIJIOB: TUAPOMETAILTYPIHs, MAPOMETAJLTYPIus,
anekTpoMmetautyprusi. [lonsarue o koppo3uu MetamioB. CrocoObl 3alllMTHl OT
KOPPO3UHU.

Ob6mas xapakrepuctuka MetamioB |A-rpynnel Ilepuoanueckoil cuctembl
XUMUYECKUX 2JieMeHTOB. Harpuii u kanuil: mnonaydeHue, ¢GU3HYECKHE U
XUMHYECKHE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCIUHEHUMN.

O6mras xapakrepuctuka metamioB |IA-rpynmer Ilepuoawdeckoit cucTembl
XUMHUYECKUX JJIEMEHTOB. Maruuii u KaJblUMi: TOdydeHHue, (pu3udeckue Hu
XUMHAYECKUE CBOWCTBA, NPUMEHEHHUE IIPOCTHIX BEIIECTB M HMX COCIWHECHUM.
XKéctkocTb BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



AnroMuHUI: noNydeHue, PU3ndeckre u XMMHUUECKHe CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIlIeCTBA M €ro CoeauHEeHUH. AMQOTepHble CBONCTBA OKCHAA H
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILJIEKCHI ATTFOMUHUS.

OOmiass xapakTepucTHKa MeETauioB MoOouHbIXx moarpynm  (b-rpymm)
[Teproauyeckoil CUCTEMbBI XUMUYECKUX 3JIEMEHTOB.

du3nvecKre U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCUabl U
ruapokcunsl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarel U IUXpOMATHI, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u NpuMEHEHHE XpoMa.

@u3nyeckue W XHMHUYECKHE CBOWCTBA MapraHiia WU €ro COECIMHEHUHN.
Baxneitmne coeaunenuss wapranna(ll), wmapranna(IV), wapranna(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA jKeJe3a U ero coeluHeHuil. OKCHpl,
rugpokcuasl u conu xeneza(ll) u xenesa(lll). [lonyuenne u npuMeHEHUE Kene3a
U €r0 CIUIABOB.

Pu3nuecKne U XUMUYECKUE CBOICTBA MeNU U €€ coenunenuil. [lomydyenue u
[IPUMEHEHUE MEIU U €€ COETUHECHUMN.

[uHk: momy4yeHue, (pU3MUYECKHE M XHMHYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCH/Ia U THJIPOKCH/IA [INHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenune
[MHKA U €r0 COCITMHECHUII.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUs BEIIECTB M HUX MpPEBpallCHUN:
U3ydyeHrne oOpa3loB HEMETAJUIOB, OpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOpPOAE, HW3YYEHHE KOJUIeKIMM «MeTamsl W CIUIaBbD», B3aUMOJCHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOAOW (BO3MOXHO HMCIOJIb30BAHUE
BUIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M >KEJie3a C pacTBOpPaMHU KHUCIIOT H
HIeJI04Yel, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTAaHMYECKUE aHWOHBI, KATUOH BOJIOPOJia
M KaTUOHbI METAJJIOB, B3aUMOJICUCTBUE THUIPOKCHUJIOB AJTIOMHUHHUSI U IIMHKA C
pacTBOpaMM KHCJIOT M IIEJIOYEH, PEIICHHE HKCIIEPUMEHTAIBHBIX 33a4 10 TEMaM
«l"anmorennl», «Cepa u €€ COeIUHEHUS», «A30T U (Pochop M UX COCTUHECHUS,
«MeTasbl TIaBHBIX MOATPYMI, «MeTallibl TOOOYHBIX MOATPYIIID).

XUMUSA U )KU3HD.

Ponp xumuu B o0ecrieyeHun yCTOMYMBOTO pa3BUTHs denoBeuecTBa. [lonsTue
O HAy4YHBIX METOJAX IIO3HAHUSA W METOJOJOTHM HAyYHOTO HCCIEHOBAHUS.
HayuHnble npuHIMIBI OpraHu3alid XUMUYECKOT0 TPOU3BoIcTBa. [IpomblIliieHHbIE
CIOCOOBI MOTYYEHHUsI BAKHEUIIUX BEIIECTB (HA MpUMEpe MPOU3BOJCTBA aMMHAKA,
CEepPHOW KHUCJIOTHI, MeTaHoJa). [IpoMbIlIIeHHBIE CTIOCOOBI MOTYYEHUSI METAIJIOB U
CIIaBOB. XMMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeldbl U €ro IOCIEACTBUS.
Ponb xumun B o6ecriedeHuu SHEPreTHIEeCKo 0€30MacHOCTH.

XuMHusl U 300pPOBbE 4enoBeKka. JlekapcTtBeHHble cpenctBa. IIpaBuna
HCTIOJb30BaHUA JIEKAPCTBEHHBIX MpENnapaToB. Poiab XMMUM B pa3BUTUU MEULIUHBI.



XWMHS THIA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE 100aBku. Ponh xumuu B
oOecrieueHny MUIIEeBOi 0€30MacHOCTH.

Kocmernueckne u mapgromepHsie cpenactBa. boitoBas xummus. [Ipasuna
0€30MacHOT0 MCMOJIb30BAaHUS MPENapaToB OBITOBOM XWMHUU B MOBCEIHEBHOMN
AKU3HH.

XUMHSI B CTPOUTENIBCTBE: BaKHEHIIIUE CTPOUTEIbHBbIE MaTepuasbl (I[EMEHT,
OCTOH).

XuMusS B CEIbCKOM XO03siiicTBe. OpraHnuecKre U MUHEpaIbHBIC YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuasbl, KPaCKH, CTEKJIO, KepamHKa.
Martepuainsl 17 35IeKTpoHuKH. HanoTexHonoruu.

Pacuérnble 3anaumn.

Pacuérel: Macchl BemecTBa WM 00bEMA Tra30B MO U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM 00BEMY OJIHOTO M3 YYacCTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BEMA, KOIMYECTBA BEIECTBA) MPOAYKTOB pPEAKIUMU, €CIU OJIHO W3
BEIIIECTB HMMEET MPUMECH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA
peaKkuuu, €clii OJHO W3 BEIIECTB JaHO B BHJIE PACTBOPA C OINPEIEIEHHOU
MacCcOBOWM JI0JIE pacTBOPEHHOIO BENIECTBA, MAacCOBOM [OJNIM M MOJSPHOMN
KOHIICHTpAIlMM BEIIECTBa B PACTBOPE, JOJU BBIXOJA MNPOJAYKTAa PEaAKIUU OT
TEOPETUYECKHU BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed TNpU  HM3yYeHUM OOIIeH U
HEOpPraHn4eckor xuMuu B 11 Kilacce oCymIecTBIETCS Yepe3 MCIOJIb30BAHUE KAK
00X €CTECTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHITHH, MPUHATHIX B OTIACITHHBIX
MpeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE MOHATHUS: SBJICHNUE, HAYYHBIN (DAKT, TUTIOTE3a,
TEOpusl, 3aKOH, aHaJIU3, CUHTE3, Kiaccu(ukaiys, nepuoIudyHOCTh, HAOI0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEb, MOJAEIUPOBAHUE.

®dusuka: MaTepus, MUKPOMHUP, MaKpOMHUp, aTOM, DJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTeTUUECKUN YPOBEHbD,
BEIIIECTBO, TeJO, OOBEM, arperaTHOE COCTOSHUE BEIIECTBA, HJICAJBbHBIN Ta3,
du3HUecKre BEeIMYNUHbI, €TMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: knetka, opraHu3M, 3KocucTeMa, omnocdepa, MeTaboanu3M, MaKpo-
U MUKPODJIEMEHTHI, O€JIKHU, YKUPHI, YIIIEBO/IbI, HYKJIEHHOBBIE KUCIOTHI, PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M OTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOpHBIE MOPOJIbI, MOJE3HBIC UCKOIAeMbI€, TOTUIMBO,
pecypchl.

TexHoJIOTHS: XUMHUYECKasi MTPOMBIIIJIEHHOCTb, METaJUTypTusi, CTPOUTEIIbHBIC
MaTepualibl, CeIbCKOXO03IUCTBEHHOE MPOU3BOJICTBO, MHUILEBAsT MPOMBIIIJIEHHOCTb,
dapmareBTHYECKas MPOMBINIIIEHHOCTD, MMPOU3BOJACTBO KOCMETHUECKUX



mnpenaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPUAIIOB, OJICKTPOHHAA
IMTPOMBIIIIICHHOCTE, HAHOTCXHOJIOTH



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI I10 XUMHWMHA
YIIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJbTATDBI

B cootBeTcTBUHM € CHCTEMHO-ACSTEIBHOCTHBIM TIOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MpenMera «XHMHs» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUs BBIACIEHBI CIEAYIOIIME COCTABIISIIONIME: OCO3HAHUE
OoOy4aroIIMMUCS POCCUHCKOM TpakIaHCKOW WACHTHUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIFHOCTH U CAMOOTIPECIICHUIO; HATMYNE MOTHBAIIMH K
00y4eHHIO0; TOTOBHOCTb W CIHOCOOHOCTh OOYYaroOIIMXCs PYKOBOACTBOBATHCA
OPUHATBIMA B OOIIECTBE IMpaBWJIaMU © HOPMaMu T[OBEJICHHUS, HaJIU4Ue
PaBOCO3HAHMS, SKOJIOTUUYECKON KYJIbTYpPbl; CIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH
KU3HEHHbBIC TUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPaKaroT
c(OpPMHUPOBAHHOCTh OMNBITa TO3HABATEIIBHON H MPaKTUYECKOW JAESITENbHOCTU
oOyJaromuxcsi B MPoIecce peaan3anuu 00pa3oBaTeIbHON AeSITeNbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHS» OTpaKaroT
c(OpPMUPOBAHHOCTh OIBITa IIO3HABATEIILHON M MPAaKTUYECKOW JAESITeNbHOCTU
o0yyJaromuxcsi B MPOIECce pean3alud o0pa3oBaTEIbHON JEATENbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpa:kIaHCKOTr0 BOCIMTAHUS:

OCO3HaHUs 00YyYaroIMMHUCS CBOUX KOHCTUTYI[MOHHBIX NPaB U 00sI3aHHOCTEH,
YBa)KCHHSI K 3aKOHY U TIPABOIIOPAIKY;

MPECTaBICHUST O COIMAIBHBIX HOPMax M TPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TPHU CO3JaHHUH
Y4eOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENbHBIX 3aJ1a4, BBHIMOJIHCHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TMPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHKY H
apryMEHThI IpYTUX IpU aHAJIU3€ Pa3IMYHbIX BUIOB yUeOHOU NeSTEIbHOCTH;

2) MATPHOTHYECKOTO BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIIGHUS K WCTOPHUYECKOMY W Hay4YHOMY HaCJIEAUIO
OTCUYECTBECHHON XUMHU;

YBaXEHHUsI K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO
NPWIOKEHUST XUMHH, OCO3HAaHHUS TOro, YTO JaHHbIE HAyKH €CTh pe3yjbTar
JUTATEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX JKCHEPUMEHTANBHBIX  IOWCKOB,
MIOCTOSTHHOTO TpyJa YYEHBIX U MTPAKTHUKOB,;



MHTEpeCca M TO03HABATEIbHBIX MOTHMBOB B TOJYyYEHUU M MOCIEIYIOIIEM
aHanu3e MHPOpPMALUU O MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHNS

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUCHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEAEHUE M IMOCTYIKH CBOMX TOBApHILEH C
MO3UINII HPAaBCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHHUS TOCIEICTBUI
MOCTYIKOB;

4) popMHupOBaHUS KYJIbTYPHI 3/10POBbSI:

NOHMMaHUsl LEHHOCTEH 370poBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOIIECHHS K COOCTBEHHOMY (PU3HUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TpaBuil 0€30MacHOro OOpallleHHus C BEHIECTBAaMU B OBITY,
MIOBCEIHEBHOM JKU3HHU, B TPYAOBOH J€ATEIHHOCTH;

MOHMMAHUA [EHHOCTH TPAaBWJI WHAMBHIYAJIbHOTO M  KOJUIGKTHBHOTO
0€301acHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIUX 30POBBIO U )KU3HU JIOJEH;

OCO3HaHUsl MOCJEACTBUM M HENPUATUS BPEIHBIX NPUBBIYEK (YyHOTpeOJICHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHHUS);

5) Tpy10BOT0 BOCTIMTAHUS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEA0BATEIbCKOM
NEeSATENbHOCTH, OOILNECTBEHHO TMOJE3HOH, TBOPUYECKOW W  JpPYrux BUAAX
JesITeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4yacTHE€ B PEIICHUWH MPaKTUYECKUX 3a1ay
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid pa3auvyHoro poja, B TOM
Yrclie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN TI0 XUMUH;

YBOXKEHUS K TPYIy, JIOJIIM TpyJa U pe3yibTaraM TPYIOBOM JESATEIbHOCTH;

TFOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUIYaJTbHON TPAEKTOPHU
oOpaszoBaHusi, Oyaymied npodeccu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 00IIIeCTBa;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€71€cO00pa3HOro OTHOLIEHUS K MPUPOAE KaK UCTOUYHHUKY
CYLIECTBOBAHMS )KU3HU Ha 3eMJIC;

NOHUMAaHUSl TJI00aJBbHOTO XapakKTepa 3KOJOTUYECKHUX MPOOJIeM, BAUSHUS
SKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJTHON U COLUATILHOM Cpeibl;



OCO3HAHUS HEOOXOJWMOCTH WCTOJIB30BAHMS JOCTIDKCHHM XUMUW IS
peLIEHNs BOIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCAIIMX BPEI  OKPYKAOILIEH
MPUPOTHON Cpeie, YMEHHUS MPOTHO3UPOBATh HEOJIATOMPUSTHBIE JKOJOTHYECKUC
NOCJEACTBUSA NMPEAIPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJMYUsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B TO3HABATEILHOM, KOMMYHUKATHBHOW W COLHAIBHOMU
MpPaKTUKE, CIOCOOHOCTH W YMEHHUS aKTHUBHO TMPOTHUBOCTOATH HJCOJIOTHH
xeMohoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOILIIECTBEHHON MPaKTUKU;

MOHMMAaHUsl CcHeuu(PUK XUMHUM KaKk HAayKd, OCO3HaHUsI €€ poJih B
(GbOopMHpPOBAHUK PALMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IE€JI0CTHOTO
IPEICTaBlICHUs 00 OKPY)KAIoIIeM MHUpE Kak O €IUHCTBE MPUPOJABI U YelIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHSI,;

yOeKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHH JJIS COBPEMEHHOMU
UMBWIN3aIUA: B €€ TyMaHUCTHUYECKOM HANpaBICHHOCTH M BAXKHOW pOJU B
CO3/laHUM HOBOW 0a3bl MaTepUATBLHON KYJIbTYpPhl, B PEUICHUH TJI00ATBHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI 4YEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKO,
MUILIEBOM M IKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00€CTICUCHUN
YCIIOBUN YCTEIIHOTO TPYJla U IKOJIOTHYECKH KOMMDOPTHON KU3HU KaXKJIOTO YJIeHA
00I111eCTBa;

€CTECTBEHHO-HAyYHOW T'PAMOTHOCTU: TIOHUMAHHS CYIIHOCTH METOI0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJy4yaeMble 3HAHUS JIJIsl aHaliM3a U OOBICHEHUS SIBJICHUI OKPY>KaIOIIEro MUpa u
MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHHUS JeiaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAy4dHbIX (AKTOB M UMEIOIIUXCA JAHHBIX C IEJbI0 TMOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUS IS
pelieHus mpo0JIeM B pealibHbIX )KU3HCHHBIX CUTYaIUsIX;

WHTEpEeCca K MMO3HAHUIO, UCCIIEIOBATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHMUIO, K AaKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUW 1O XUMUU B
COOTBETCTBHHM C )KM3HCHHBIMHU TOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3auuHbIX chepax npodeccuoHaIbHOM
NEATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yabTaThl OCBOCHHS MPOTPAMMBbl IO XMMHUH Ha YPOBHE
cpeaHero o01iero 00pa3oBaHus BKIOYAIOT:

3HaYuMble Ay (GOPMHUPOBAHHUSA  MHPOBO33PEHUA  OOydYaIOIIUXCS
MEXIMCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOILIEHAYYHbIE MOHATHSA, OTpaXKarollue
LEJIOCTHOCTh HAY4YHOM KapTHMHBI MHpa M CHEUU(pUKY METOAOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SBIICHUE,
MPOLIECC, CHCTEMa, HAyYHBIM (aKkT, MPUHIMUI, TUIIOTEe3a, 3aKOHOMEPHOCTD, 3aKOH,
TEopus, UCCIe0BaHuE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHHUBEpCaJIbHbIE y4eOHBbIE NEHCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHUBHBIC,

peryJISTUBHBIC), obOecrieunBaroIIe dbopmupoBanue (byHKIIMOHATBHOM
IPAaMOTHOCTH ¥ COITMAILHON KOMIIETEHITUN 00yJarOIINXCS,
CIIOCOOHOCTH 00yYaromMXcs UCIIOJb30BaTh OCBOCHHBIEC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PECHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JIEVUCTBUS B MIO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.

MeranpeagMeTHbIe pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA W  PETYJISTUBHBIMU
JIIEUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE AeiiCTBHS

1) 6a3oBbIe JJOrHYECKHE JeiCTBHS:

CaMOCTOSITeIbHO  (OpMynIMpoOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEU JEATEIBbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JIOCTUKEHU S, COOTHOCUTH PE3YJITATHI ICATEIILHOCTH C ITOCTABJIICHHBIMU LIEJISIMU;

WCMOJIb30BaTh MNPU OCBOCHUU 3HAHUW NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJIATh XAPAKTEPHBIC MPHU3HAKHU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS JUISI OOBSICHCHHS OTICIbHBIX (PaKTOB U
SIBJICHUI;

BBIOMpATh OCHOBaHUS M KPUTEpUM JUIsl KiIacCU(UKAUM BEIIECTB U
XUMHUYECKUX PEAKIINN;

YCTAHABJIMBATh MPUYUHHO-CIICACTBCHHBIE CBSI3M MEXKIAY HU3Yy4YaeMbIMU
SIBJICHUSIMU,

CTPOUThH JIOTMYECKUE pPaCCyXJCHUS (MHAYKTUBHbIC, JCAYKTUBHBIC, IIO
AQHAJIOTMH), BBISBIISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

NPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJNYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJCIIBHBIE IPEACTABICHUS — XUMHUYECKUM
3HAK (CMMBOJI) AJIEMEHTa, XUMU4YecKasi hopMya, YpaBHEHUE XUMUYECKON



peakiuu — MpU PEIIeHWH YYeOHBIX MO3HABATENBHBIX M NPAKTHUECKUX 3a/ad,
IPUMEHATh Ha3BaHHBIE MOJIEJIbHBIE NIPEACTABICHUS 1JIs BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIHI.

2) 0a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BJIAZIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEHIECTB MU XMMHUYECKHX
peaKkuuu;

(opMyIMpPOBATH LEIH U 3a/1a4l UCCIEA0BAaHUS, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CY>KJICHUMH;

BJA/IETh HABBIKAMHM CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEICHMUS
YUEHUYECKUX HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHs HAONIOIaTh 32 XOJIOM
MpOIIECCa, CAMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIBTATOB MCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O POAEIaHHOU padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIeA0BaTENbCKOM M MPOEKTHOMN
NEeSATENbHOCTH, MPOSBIATh CIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOWCKY METO/JOB pEIICHUs TMPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3TMYHBIX
METOJIOB ITO3HAHHS.

3) padora ¢ uHpopMaLHeii:

OPUEHTHPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HMHpopManuu (Hay4dHO-
MOMyJIsipHAasl JIUTepaTypa XHUMHUYECKOrO COJEpXKaHUs, CIPaBOYHbIE I0COOMS,
pecypcbl HTepHeTa), aHamM3UpoBaTh UH(MOPMALMIO PA3NTHYHBIX BUAOB U (HOpM
MpeICTaBICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTH;

(opMyIUpOBaTh 3alPOChl U MPUMEHATH Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope wuHMOpPMAIIUK, HEOOXOMUMOM JUIS BBIMOJHCHHS Y4eOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA;

nproOpeTaTh OMBIT HCIOJB30BAHUS WH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (OpMY  MpEICTaBICHHUSA
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JAPYTHE);

UCIIOJb30BaTh HAay4YHBIM S3bIK B KayecTBE CpelncTBa mpu padoTe C
XUMUYECKON uH(pOpMaIMeil: MPUMEHATh MEXIpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYECKHE) 3HaKU U CUMBOJIBI, (POpMYJIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HAT'TLAJHOCTH.

KoMMyHuMKaTHBHBIC YHMBEpPCaJIbHbIe YUeOHbIe 1eiiCTBHUA:



3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CY)IaeMOM TEMBI B XOJ€ UAjIora W/UiH
JMCKYCCHUH, BBICKA3bIBATh HJICH, (DOPMYITUPOBATH CBOU MPEIOKCHUS
OTHOCHTEJILHO BBITOJTHEHUS TIPEIIOKCHHON 3a/1a4K;

BBICTYIIaTh C TIPE3CHTAlMEH pe3yJIbTaTOB ITO3HABATEIBHOW JIEATEIHHOCTH,
HOJYYCHHBIX CAMOCTOSTEIILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIITOJIHEHUH
XHUMHUYECKOTO KCIIEPUMEHTA, MPAaKTUIECKOH pabOThI MO MCCIICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealu3allii y4eOHOTo MpoeKTa, U (opMyJIMPOBATH BBHIBOIBI
o0 pe3yJbTaTaM MPOBEIACHHBIX HCCIICIOBAHHMA IYTEM COTJIACOBAHMS TO3MUIMH B
X0J1e 00Cy)IeHUS 1 OOMEHAa MHCHHSIMH.

PerJISITI/IBHbIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATENbHOCTh, ONpeneisiss €€ Leaud M 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MpEAjaraéMblidi ajiroput™M ACHCTBUN Npu
BBINIOJTHEHUH Y4YE€OHBIX UM HCCIEAOBATENbCKUX 3ajay, BbIOMpaTh Hauboliee
3¢ (deKTUBHBIA CMOCOO UX pelIeHHs] C YYETOM IOIY4YEeHHMsI HOBBIX 3HAHUH O
BEILECTBAX U XUMHYECKUX PEAKLINSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JIESITEIBHOCTM Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MIPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha ypOBHE CpeHero oOiiero oOpa3oBaHMsS BKJIIOUYAIOT crienupruyecKue
JUIsl yueOHOro npeaMera « XUMUsD HaydHbIE 3HaHUS, YMEHUS U CIOCOOBI 1EMCTBUIMA
110 OCBOCHMIO, HHTEPIIPETAllMK U MPE0oOpa30BAHUIO 3HAHHWM, BUIBI JICITCIHBHOCTH
10 TIOJYYEHHIO HOBOT'O 3HAHUS M IMPUMEHCHHIO 3HAHMK B Pa3IMYHBIX YICOHBIX
CUTYyallMsIX, a TAKXKE B PEANIbHBIX )KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ XUMuen. B
NporpaMMe IO XUMHM TMPEIMETHBIE PE3ylbTaTbl MNPEACTABICHBI MO ToJaM
V3yYECHHUS.

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHuueckas XAMUS»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O MECTE W 3HAYCHUU OPTraHUYECKOU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAYK W €€ poJii B 00ECIEYEHUU YCTOWYUBOIO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUH MPOOJIEM IKOJOTUUECKOM, SIHEPreTUIeCKOu U



MUIIEBONH O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3AaHUU HOBBIX MaTepUasoB,
HOBBIX HCTOYHHUKOB DHEPIHH, B o0ecrieueHuun paloHaIbHOTO
IPUPOJIONOIb30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS W OOLIEH KYJIbTYphI
YeJloBEKa, a TaKXKe DSKOJIOITMYECKM OOOCHOBAaHHOIO OTHOLIEHHMSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HaHW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIINEe NOHATHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAS
oboiouka aroma, S-, P-, O-aTOMHBIE OpOWMTAIM, OCHOBHOE M BO30YKAEHHOE
COCTOSIHMSI aTOMa, THOpUAM3alUsl aTOMHBIX OpOWTaneil, HMOH, MOJIEKyJa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJIIPHBIA 00BEM, YIIEPOAHBIN CKENET, PYyHKIIMOHATbHAS
rpynma, paaukal, CTPYKTypHble GopMynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), HM30MEpHUSl CTPYKTYpHass U IPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasl), H30MEpbl, TOMOJOTMYECKMH psAJ, TOMOJIOTH, YIJIEBOJOPO/IbI,
KHCIIOPOJ- M a30TCOJEpKAIINE OPraHMYECKUE COEIUHEHHs, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH JI. M. MenzaeneeBa, Teopusi CTPOEHMsI OPraHUYECKUX
BeniecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHs MAacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpPALICHUS HSHEPrud MpH XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XMMHUH, MHUPOBO33PEHUYECKHE 3HAHMUS, JIEKALIUE B OCHOBE
MOHVMAHUS MPUINHHOCTH U CHCTEMHOCTH XMMHUYECKUX SIBIICHUI; MPEICTaBICHUS
O MEXaHHW3MaX XUMHUYECKUX pEeaKlHid, TePMOJMHAMUYECKHMX M KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHMs, O B3aUMHOM BIIMSIHUM aTOMOB U T'PYIII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MepHbIN 3 dekTsl, opuentanTsl [ u Il pona);
(haKTOJIOTMYECKHE CBEJCHMS O CBOMCTBaX, COCTaBE, MOJYYEHUH M O€30MaCHOM
WCIIOJIb30BaHNUN BAKHEHIINX OPTaHMYECKHUX BEHIECTB B OBITY M MPAKTUYECKOM
JESTeIbHOCTH  YeJOBeKa, OOIIMX  HAy4YHBIX MNPUHLUNAX  XUMHUYECKOTO
IPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(OPMUPOBAHHOCTh YMEHUM: BBISBISTH XapaKTepHbIE NMPU3HAKU IOHSATHM,
yCTaHaBIUBATh UX B3aWMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOLIUE MOHATHUS MPHU
OINHMCaHUU COCTaBa, CTPOCHMS U CBOMCTB OPTaHUYECKUX COEIMHEHUM;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

MCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIi COCTABJICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BELIECTB;

COCTaBIISITh YPAaBHEHHSI XMMHUECKUX PEAKIUNA M PACKPBIBATh MX CYITHOCTB:
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUi  MOCPEICTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OajlaHca »3TUX peakuui, peakuuid HOHHOTO oOOMeHa MyTEéM
COCTaBIICHUS MX TIOJHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHHUIA,



W3TOTaBIMBATh MOJEI MOJICKYJT OPTaHUYECKUX BEIIECTB JJIS WILUTFOCTPAIIHH
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMCHHI: YCTaHABIMBATh MPHHAIICKHOCTh WU3YUCHHBIX
OPTaHWYECKUX BEIIECTB 10 WX COCTaBy W CTPOCHHIO K OIpPEACIEHHOMY
KJIAcCy/Tpynne COEAUHEHUM, JlaBaTh UM Ha3BaHUS IO CHUCTEMaTHYECKOM
HomeHknatype (IUPAC) u nmpuBoauTh TpUBUAJIbHBIE HA3BaHUS JI OTIEIbHBIX
IpeCTaBUTENIed OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJYOJ, IIIMIECPUH,
STUJICHTIUKOIb, (EeHON, (OpMaTbIETHa, amneTalbIerua, areToH, MypaBbUHAs
KHCJIOTa, YKCYCHAasi KUCJIOTa, CTCApPUHOBAsI, OJICMHOBAS, MMAJIbMUTHHOBASI KUCJIOTHI,
[VIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWUIIUH, AUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOPMHUPOBAHHOCTh YMEHHUS OINPEACIATh BHJ XHUMHYECKOM CBS3U B
OPTaHWUYECKUX COCIMHCHMIX (KOBAJICHTHAS W HWOHHAs CBS3b, O- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSITH TIOJIOKEHHUSI TEOPUU CTPOCHUS
oprannveckux BemectB A. M. bytieposa ajis 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT MIX COCTaBa M CTPOCHUS;

c(OpMHUPOBAHHOCTh ~ YMEHHMH  XapaKTepu30BaTh  COCTaB, CTPOCHUE,
du3nYecKue W XWMHUYECKHE CBOWCTBA THITMYHBIX MPEACTABUTEICH pPa3IMIHBIX
KJIACCOB OPTaHUYECCKUX BEIIECTB: AJIKAHOB, MIUKJIOATKAHOB, AJIKEHOB, aJIKAJMNCHOB,
QIKWHOB, apOMAaTUYECKHX YTJIEBOJOPOJOB, CIHUPTOB, AaJbJIETHAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CJIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCIUHEHUN U
aMUHOB, aMHUHOKHUCJIOT, OCJIKOB, YIJIEBOJOB (MOHO-, JU- W TMOJUCaXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBs3b  MEXKIYy HUMH  YpaBHCHUSAMH
COOTBETCTBYIOIIMX XHUMHYECKUX pEAKIHH C WCIONIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OPMHUPOBAHHOCTh YMEHUS TMOATBEPXKIATh Ha KOHKPETHBIX MpPHUMEpPAX
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CMIOCOOHOCTH OPraHWYECKUX COCTMHEHHM OT
KPaTHOCTH M THIIa KOBAJICHTHON CBSI3U (O- M TT-CBSI31), B3AUMHOTO BJIMSIHHS aTOMOB
Y TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPHU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
CeIpbsi  (HEeTh, NPHUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepaboOTKu U
IPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
METOJ/IaX TMO3HAHUS — HAOJIOJACHUM, U3MEPCHUH, MOJICIUPOBAHUH, SKCIICPUMEHTE
(peanbHOM M MBICIIEHHOM) M YMEHUS MPUMEHSATH 3TH 3HAHMUSI,

chOPMHUPOBAHHOCTh  YMEHUS  TPUMEHSTH OCHOBHBIE orepanuu
MBICITUTEIBLHON JEATeTbHOCTH — aHAJIM3 U CUHTE3, CpaBHEHHE, 000OIICHUE,



CHUCTEMAaTHU3ALINIO, BBISABICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOMCTB BEIIECTB M XMMUYECKUX PEAKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JJIsI
0oJiee OCO3HAHHOTO TIOHMMAHMS CYIIHOCTH MaTepHAIbHOTO €IMHCTBA MHUDAa,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUS IO OPraHUYECKOW XUMHH JJIsi OOBSICHEHHS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO TPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOBOJAUTH PACUYETBl TO XHUMHYECKUM
dbopMynamM ¥ ypaBHEHHSIM XHUMHYECKUX PEAKIMi C MCIOJb30BaHUEM (HHU3UIECCKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEILIECTBA), XaPaKTEPU3YIOIIHX
BEILIECTBA C KOJUYCCTBEHHOM CTOPOHBI: PAcUEThl MO HAXOXKJICHHI0 XUMHYECKOU
dbopMyJIbl BEIIecTBa MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKUX 3JIEMEHTOB,
MPOAYKTaM CrOpaHusi, IJIOTHOCTH Ta3000pa3HBIX BEILIECTB,;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TMO3ULMKA DKOJOTHYEeCKOM  O€30IacCHOCTH  MOCJIEACTBUSI  OBITOBOM U
IIPOU3BOJICTBEHHOM JICSATENBHOCTA UEJIOBEKa, CBS3aHHOM ¢  mepepaboTKon
BEILIECTB, UCIIOJIb30BaTh MOJYYCHHBIE 3HAHUS JJISI IPUHATHUS TPAMOTHBIX PEIICHUN
po0JieM B CUTYyalUsX, CBI3AHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUN: CAMOCTOSITEJIbHO IUIAHUPOBATH U MPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (MOJIy4YeHHE W M3YyYEHHE CBONCTB OpPraHMYEeCKUX
BEILIECTB, KAYECTBEHHBIE PEAKIMHU YIJIEBOJAOPOJOB pA3IUYHBIX KIJIACCOB H
KHCJIOPOJICOJEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIIEPUMEHTAIbHBIX
3a/la4 M0 PACMO3HABAHUIO OPraHUYECKHX BEIIECTB) C COOJIOJICHHEM TMIPaBUI
0e3omacHOro OOpallleHusi C BEIIECTBAMM UM JJTAOOPATOPHBIM O00OpPYAOBAHHEM,
dbopMynupoBaTh 1€Nb HWCCICAOBAHMS, TMPEACTABISITH B Pa3IU4HON  (popme
pe3yabTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJI0/IaTh MpaBWJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOTO TOBEACHHS B OBITY U
TPYIOBOW JEATEIIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarollen
MIPUPOTHOM CpelIbl U JOCTHXKEHHS €€ YCTOMUYMBOTO PA3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JACHCTBHSI HAa KUBbIE OPraHU3MBI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC) noka3zarens [1K;

aHAJIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHUS OPraHUYECKUX BEIIECTB B
MPOMBINIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHMM: OCYIIECTBIATH LIE€JICHANPABICHHBIN TOUCK
XUMUYECKON MH(GOPMAITUHN B PA3IMIHBIX UCTOYHHUKAX (HaydHasl U y4eOHO-HayqIHAs
JTuTEpaTypa, CpeacTBa MaccoBor nHpopManuu, HTEpHET U pyrue), KpUTUIECKH
aHaJIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaILIUIO, TepepadaThiBaTh €€ U HCIO0JIb30BATh
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOH 3a7a4eil.



11 KJIACC

[IpeameTHBIC pe3yibTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XUMHUS OTpakaroT:

c(hOpPMHUPOBAHHOCTh TIPEJCTABICHUN: O MAaTepUaTLHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBICHUM TPUPOJBI, O MECTE U 3HAYCHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HayK W €€ poJIM B 00ECIEYCHUU YCTOWYMBOIO
pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJOTMYECKOM, IHEPreTHUYECKON M IMHIINEBOM
0€30MacHOCTH, B PA3BUTUM MEIUITUHBI, CO3JaHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUU, B OOECICUCHUM PAlMOHAIIBHOTO MPUPOAOINOIL30BAHUS, B
dbopMHpOBaHNY MHUPOBO33PEHUS W OOIMIEH KyJIbTyphl 4YeEIOBEKa, a TakKke
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U IMPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TIOHSATUS — XUMUYECKUW DJJIEMEHT, aroM, SJIpo aToma,
H30TOIIbI, DJICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIE OpOMTAIH, OCHOBHOE U
BO30YXJIEHHOE COCTOSHUS aroMa, THOpUAN3alMsA aTOMHBIX OpOWTalIel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, DJJICKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCJICHHS,
XUMUYECKasi CBs3b (KOBaJEHTHAs, HWOHHAs, METAJIMYECKasi, BOJAOPOAHAs),
KpUCTaJUIMUECKass pemeTKka, XUMUYecKash peakiusi, pacTBOp, DJIEKTPOJIUTHI,
HEDJICKTPOJIMTHI, JJEKTPOJUTHYECKAsT JAMCCOLMAIUSA, CTEIEeHb JIUCCOIMAIINH,
BOJIOPOJHBIN TIOKa3aTedb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH JddeKT
XUMUYECKOUN peakIuu, CKOPOCTh XUMUYECKON peaKkiui, XUMUUECKOE PAaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS BJIEKTPOJIUTHYECKON HUCCOLMAINU, MEPUOIUICCKUM
3akoH JI.11. MenaeneeBa, 3aKOH COXpaHEHUS MaCChl BEILIECTB, 3aKOH COXPAHEHHUS U
MpEBpAICHUS] SHEPTUM MPU XUMHUUYECKHUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU S3BIK
XUMUH, MHUPOBO33PECHUECKHE 3HAHMs, JIeXKallMe B OCHOBE  MOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XHMHYECKUX  SBJICHUH;  COBPEMEHHBIC
MPEJCTABICHUS O CTPOEHHUM BEIIECTBA HAa AaTOMHOM, HMOHHO-MOJICKYJSIPHOM U
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEJACTABICHUS O MEXaHHU3MaX XHUMHUYECKUX
peaKkuuii, TEPMOAUHAMUYECKHX W  KHUHETHUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUSI, O XMMUYECKOM PAaBHOBECHHU, PAcTBOpax M AUCHEPCHBIX CHUCTEMaX;
(aKTOJIOTMYECKUE CBEIICHHUS O CBOMCTBAxX, COCTaBe, MOJYYCHUHM U OE€30MaCHOM
WCIIOJIb30BAaHUN BAXHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
JESTETPHOCTH  YeJIOBeKa, OOIMUX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
IPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEpPHbIC MPU3HAKU TMOHITHUH,
YCTaHaBJIMBAaTh UX B3aMMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIUE MOHATUS TPHU
OTNMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPaICHUM;



c(OPMUPOBAHHOCTh YMEHHUSI HCMOJIb30BaTh XWMUYECKYI0 CHMBOJHUKY IS
coctaBieHuss (OpMyJl BEIIECTB U  YpPaBHEHUH XHUMHUYECKHX  pEaKIIHil,
cuctematuyeckyto HomeHkaaTypy (IUPAC) u TpuBHasibHbIe Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEISATH BAICHTHOCTh U CTETIEHb OKHCICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHHMSX, BUJ XHUMHUYECKOW CBSI3M (KOBAJIEHTHAs,
WOHHAs, METaJIMYecKas, BOJOPOAHAsS), THUIl KPUCTAIUIMYECKOW  pelETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTb CBOWCTB BEIECTB OT
BHJIa XUMHUYECKON CBSI3M M THUIA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN H
JOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHON CBA3H;

c(OPMUPOBAHHOCTh  YMEHUH:  KJIacCU(UUUPOBATH: HEOPTraHUYECKHE
BEIIECTBA 110 UX COCTAaBY, XUMUYECKUE PEAKIIMH 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(P(EKTy peakuuu, WU3MEHEHUIO
CTENEHEH OKHUCIEHUS BJIEMEHTOB, OOpaTUMOCTH, YYacTUIO Karajau3zaTropa H
JIPYTHUE); CaMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH I KilacCUPUKaIUU
U3y4aeMbIX BELIECTB U XUMUYECKUX PEAKLUH;

c(OPMHUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MIEPUOJUUECKOI0 3aKoHa /.
N. MeHnaeneeBa 1 1EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYIO, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaThb JIIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XWUMHMUYECKUX DJIEMEHTOB II€PBOrO—YETBEPTOrO IIEPUOIOB
[Tepnoanueckon cucremsl .M. MenaeneeBa, UCIIONb3ysl TOHITHUS
(QHEPreTUYECKUE YPOBHH», «IHEPreTHUECKUE IMOAYPOBHHY», «S-, P-, O-aTOMHBIC
opOuTanu», «OCHOBHOE M BO30YXAEHHOE SHEPreTHUYECKHE COCTOSHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHYECKHX 3JEMEHTOB U MX
coequHeHMW 1o Tniepuogam u rpynmnam I[lepumoamueckount cucremsr J[. .
MeHnpneneeBa, BAJICHTHbIE BO3MOYKHOCTHA aTOMOB DJIEMEHTOB Ha OCHOBE CTPOCHHS
UX DJICKTPOHHBIX 000JI0YECK;

c(hOpMHUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMUCHIBATh)  OOIIUE
XUMUYECKUE  CBOWMCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  IMOJATBEPXKAATh
CYILLIECTBOBAHUE T'€HETUYECKOW CBSA3U MEXKJIY HEOPraHMYECKHMM BEIECTBAMU C
ITOMOUIBI0 YPABHEHUM COOTBETCTBYIOIINX XUMUYECKAX PEAKIIMM;

c(OPMUPOBAHHOCTh YMEHHUSA PACKPbIBATH  CYLIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMsI 3JIEKTPOHHOTO OanaHca
ATUX pEeaKUUd; peakuuii MOHHOTO OOMEHa MyTEM COCTaBJICHUS HMX TOJHBIX H
COKpPAIIEHHBIX  MOHHBIX  YPaBHEHHMM;  pEaKUuMd  TUAPOJIM3A;  PEAKLHMI
KOMILIEKCO00pa3oBaHus (Ha MpUMepPe TMAPOKCOKOMITIIEKCOB IIMHKA U ATFOMUHUA);



cOPMUPOBAHHOCTh YMEHHUSA OOBSICHITh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHYECKUX PEAKUUHA € Y4ETOM HX DHEPIETUUYECKHUX XAPAKTEPUCTUK, XAPAKTEP
U3MEHEHHSI CKOPOCTM XHMHYECKOW pPEAKUMH B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakToOpoB, a TaKXKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle [larense);

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XHUMHUECKHE pEaKIUH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO IOJYYEHUS CEpPHOM KHUCIOTBHI, aMMHAKa,
oOlMe HayyHble NPHUHIMIBI XUMUYECKUX IPOU3BOJCTB; I€JIECO00PA3HOCTD
NPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BJIAJCHUS CHCTEMOH 3HAaHMH O METoJaX HayYHOTO
MO3HAHUS SIBJICHUI NpHUpPOABI — HAOIOJCHUE, W3MEPEHHE, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pEasIbHbI U MBICJICHHBII), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHUS PUMEHATH 3TU 3HAHMS IIPU DKCIIEPUMEHTAJIbHOM HCCIEI0BAaHUU BEILIECTB
U Uil OOBSICHEHHS] XHUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPHUPOJE,
MIPAKTUYECKOM JAESTEIbHOCTH YEJIOBEKA U B TOBCEAHEBHOM JKU3HU;

c(OPMUPOBAHHOCTh YMEHHMSI BBISBISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
MOHATUSMUA M TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
00Jie€ OCO3HAHHOTO MOHUMAaHUS MaTepUaJIbHOTO €AMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHS MPOBOJUTH pPAacu€Thl: C HCIOJIb30BAaHUEM
HNOHATUN «MaccoBasl JOJS BEIIECTBA B PACTBOPE» U «MOJSIpPHAs KOHLICHTPALU»;
Macchl BELIECTBA WK 00bEMa raza 1o M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
MU 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaKLMH BEUIECTB; TEIIOBOTO 3(dekrta
peaklMK; 3HAYCHHUs] BOJOPOAHOrO IMOKa3aTesii PacTBOPOB KUCIOT U IIEJOYEH C
M3BECTHOM CTEMEHBI0 JTUCCOIMAIMU; Macchl (00BbEMA, KOJUYECTBA BEIIECTBA)
OPOAYKTA PEAKLUH, €CIIM OJHO U3 HMCXOJHBIX BEIIECTB JJAHO B BUJE pacTBopa C
OTpe/IeIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT mpUMECH); JOJM BbIXOJA MPOIYKTa pPEakUuu; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOJIUTH
XUMUYECKUNA  DKCIIEPUMEHT  (MPOBEJACHUE  peakIMii  MOHHOTO  OOMeEHa,
NOJATBEPKIACHUE KAYECTBEHHOTO COCTaBa HEOPraHWUYECKUX BELIECTB, ONPEACIICHHUE
Cpelbl pPacTBOPOB BEUIECTB C TMOMOUIbI0 HWHIMKATOPOB, M3YyYEHHUE BIIMSIHUS
paznuyHbBIX  (QAKTOPOB Ha CKOPOCTh XMMHYECKOW  peakuuu, peuieHue
JKCIIEpUMEHTAJBHBIX 3a7ad 1o TemaM «Meramib»y U «Hemerams») c
co0JIoIeHHeM MpaBuil 0€30IaCHOr0 OOpaIleHHs C BEIECTBaMHU U J1a0OpaTOPHBIM
oOopynoBaHueM, (popMyaupoBaTh 1LEJdb HCCIENOBAaHUS, TMPEACTABIATH B
paznuyHoOil (opMe pe3yJbTaThl IKCIEPUMEHTA, aHATU3UPOBATh U OLICHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUI: COOJI0IaTh MPaBUIa TIOJIH30BAHUS XHMHUYECKOM
nocyiod | JabopaTopHbIM O00O0pyJOBaHHEM, OOpaIlleHUs] C BEIIECTBAMH B
COOTBETCTBUHM C MHCTPYKIIMSIMH IO BBIMOJHEHUIO JaOOPATOPHBIX XHUMHUYECKHX
OTIBITOB, JKOJOTHYECKH IIeJIECO00pa3HOro TOBEJAEHUS B OBITY W TPYAOBOM
JNEATEIBHOCTH B LIEISAX COXPAHEHUSI CBOErO 3J0POBbS, OKPYKAOIIEH NPUPOIHOU
Cpeapl W JOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHA, OCO3HABATh OMNACHOCTh
TOKCUYECKOTO JICMCTBUSI HA JKUBBIC OpPraHW3MBbl ONMPEACIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHKUMas cMbICH nokazatrens I1JIK;

c(hOPMHUPOBAHHOCTh YMEHHW: OCYIIECTBIATH IICJICHANPABICHHBIA TTOWCK
XUMUYECKON MHGOPMAITIH B PA3TUIHBIX NCTOYHUKAX (HayYHas U y9eOHO-HAydHAS
JUTEepaTypa, CpelcTBa MaccoBoil nHpopmMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHaJIM3UPOBATh XUMUYECKYIO HH(OPMAIIUIO, TIepepadaThiBaTh €€ M MCIO0JIb30BATh
B COOTBETCTBHUH C ITOCTABJICHHOM yueOHOH 3aa4ueil.
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3.1 Criuptel. @enon 11 1 https://m.edsoo.ru
39 KapOoHWIbHBIEC COCTUHEHHUS: aJTbJICTUIbI 1 91 1 https://m.edsoo.ru

keToHbl. KapOoHoBbIie KUCIOTHI. ClIOKHBIE



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

a¢upsl. Kupbl

3.3 VYri1eBoOIbI 9 https://m.edsoo.ru
Hroro o pazaeny 41
Pa3znen 4. A3oTcoaepxamye OpraHudecKue coeJMHeHM st

41 AMuHBL. AMUHOKHCIIOTEL. benkn 12 https://m.edsoo0.ru
Uroro no pazueny 12
Pa3nen 5. BoicokoMoJieKyJISIpHbIE COeTMHEHU S

5.1 BbICOKOMOJIEKYIIIPHBIE COSTUHEHNUS 6 https://m.edsoo.ru
Hroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/00ad9cb2
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (undposbIe)
Ne i/ Kontposbubie | IlpakTnueckue
TporpaMMal Bcero p P o0pa3oBarte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. Teoperuueckue 0CHOBBI XUMUH
Crpoenue atoma. [lepuogudeckuii 3aKoH https://m.edsoo.ru
11 u [leproanueckasi cuCTeMa XUMHYECKUX 9
sneMeHToB M. 1. MeHaeneeBa
12 Crpoenue BeriectBa. MHOrooOpasue 11 1 https://m.edsoo.ru
' BELIECTB
1.3 XUMHYECKUE PEaKIIH 19 1 3
Hroro mo pazneny 39
Pa3nen 2. Heopranmueckasi XuMust
2.1 HemeTtamsr 31 1 3 https://m.edsoo.ru
2.2 Merasist 23 1 2 https://m.edsoo.ru
Hroro no paszneny 54
Pa3znen 3. Xumus u )Ku3Hb
31 Mertozbl MO3HAHKS B XUMUH. XUMHS U 9 https://m.edso0.ru
' KH3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETUMHTEPHET

bubanorexa IIOK https://m.edsoo.ru

OueHo4yHbI€E cpeIcTBA (OLEHOYHbIE MATEPHUAJIbI) U METOAMYECKHE MAaTepuaJbl padoyeil

NnporpaMmsbl 1o XuMHH

Kaacc/IIporpamma

IlepeyeHb HCO/Ib3yeMbIX OLIEHOYHBIX CPEACTB
(oueHounbIX MmaTepuasoB)/ KUMpbr*

10. kaacc. Pabouasn

nporpamma. Xumus (yriayoJeHHbIH
ypoBenn) 10 k1acc. YMK B. B.
Epemuna, H. E. Ky3bmeHnko, A. A.
Apo3noBa, B. B. JIlynuna.

11 knacc. Pabouas

nporpamma. Xumus (yriayoeHHbIH
ypoBenn) 11 knacc. YMK B. B.
Epemuna, H. E. Ky3bMmeHnko, A. A.
Apo3nosa, B. B. Jlynuna.

1. A. M. Pageuxuii. Xumus. J{ngakruueckuii
martepuaJi 10-11 knaccsl. MockBa.
«IIpocBemenne».

2. M. B. 3yeBa, H. H. I'apa. KonTpo.JibHbie
U NpoBepoYHbIe padoThl Mo xumum 10-11
kjaaccel. Mocksa. «/Ipodgay.

3. IImaxos 10. A. TecThl mo

oprannvyeckoi xummu. - Caparos:
«JInuen».

4. 10. K. I'ybanoBa. Tectbl mo o0mieit
xumun  8-11  kaaccesl.  Caparos.
«JInuei».

5. OTKpBITHIH 0aHK OIEHOYHBIX CPEICTB
mno XMMHUH (10-11kanaccwi):

fipi.ru/newrubank
6. https://chem-ege.sdamgia.ru/

1. A. M. Pagenxuii. Xumus. J{ngakruueckuii
matepuai 10-11 knaccsl. MockBa.
«IIpocBewenune».

2. M. B. 3yeBa, H. H. I'apa. KouTpoJibHbIe
U NIpOBepoYHbIe padoThl Mo xumun 10-11
kJjaaccsl. MockBa. «JIpogay.

3. IImaxos 10. A. TecThl mo

oprannvyeckoii xumuu. - Caparos:
«JInuen».

4. 10. K. I'ybanoBa. Tectbl mo o0uieii
xumun  8-11  kaaccsl.  Caparos.
«JInuen».

5. OTKpbITHIH 0aHK OLIEHOYHBIX CpPeACTB
no XUMHUH (10-11knaccsi):

fipi.ru/newrubank



https://m.edsoo.ru/00ad9cb2

6. https://chem-ege.sdamgia.ru/
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