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HHOACHUTEJBbHAA 3AIIUCKA

Pabovas mporpamMMa o XMMUHM Ha YpOBHE CpelHEro oo1iero oopa3zoBanus pazpaboTana Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoi
Oenepanun», TpebOBaHUM K pe3ylibTaTaM 0CBOeHHUS (efepaibHOi 00pa30BaTeIbHON MPOTrpaMMbl
cpeanero  obmero  obpazoBanusi(POIl  COO), mnpencraieHHbix B — DexepanbHOM
rocyaapcTBeHHOM obOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konuenmuum npenonaBaHus
yueOHOro mnpeamera «XuMHsS» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit ®enepauuu,
pean3yIoIuX OCHOBHBIE 00pa30BaTeNbHbBIE MMPOTPaMMbl, U OCHOBHBIX MoJiokeHUul «CTpateruu
pa3Butus Bocnutanus B Poccuiickoil @enepanuu Ha nepuon ao 2025 roma» (Pacnopspkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YIIyOJNEHHOrO H3y4YeHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTECTBCHHO-Hay4yHOro obpaszoBanusi yuammxcs 10-11 xmaccoB. WM3yuenue mpeamera,
peaym3dyeMoe B YCIOBUAX AUPPEPCHIUPOBAHHOTO, NPOMUIBLHOTO OOYYEHHS, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IKOJBI,
HEOOXOUMYIO JIJIS aJIafTalliK UX K OBICTPO MEHSIOIIMUMCS YCIOBHUSM JKU3HH B COIIMYME, a TAaKKe
JUTSL TIPOJIOJDKEHUST OOyUYeHUsI B OpraHM3aIisaX MpodecCHOHATLHOTO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBJSICTCS OJHON M3 IPUOPUTETHBIX JTUCIIUTUIHH.

B mnporpamme no XumuM Ha3HaueHHE MpeaMeTa «XUMUS» IOJIydaeT HOJIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIosararomumu nonoxenusmu ProcC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHUs U TpeOOBAaHUI K YPOBHIO
IOATOTOBKH BBITYCKHUKOB. CBUAECTEIBCTBOM TOMY SBISIOTCSA CIEAYIOIIUE BBINOJIHAEMbBIE
IpOrpamMMoil o XuMHUM QyHKIMU:

e upHPOPMALMOHHO-METOIMYECKas, pealu3alus KOTOpod oOecreynBaeT IoJyyeHue
IPEJICTaBICHUS O LEJSAX, COJIEp)KaHUHU, oOIIell cTpaTernu OO0y4yeHHs, BOCIIUTAHUS U
pa3BUTHS 00YyYarOIUXCs CPEICTBAMU NpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

®  OpraHM3alMOHHO-IUIAHUPYIOIAs, KOTOpas IPEyCMaTPUBAET OIIpElIETICHUE:!
OPUHIUIOB  CTPYKTYpUPOBaHMS M  MOCJIEIOBATEIbHOCTH M3Y4YeHUs y4eOHOro
MaTepuana, KOJIWYECTBEHHBIX U KAd4EeCTBEHHBIX €r0 XapaKTEPUCTHK; IOAXOMOB K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JOCTHXKEHUI 00ydaroluxcsi B paMKaX MTOrOBOM arTecTallud B (QopME €IUHOIO
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yrityOJIEHHOTO U3yYEHUS] XUMUM:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/epKaHKE, 00s13aTeNbHOE ISl U3YUEHUS
B paMKax OTHENbHBIX  Mpo¢uiel, MpeaycMaTpuUBaeT  paclpelesieHue U
CTPYKTYpHUPOBAHHME €ro MO KjaccaM, OCHOBHBIM COJIEpKaTeIbHBIM JIMHUSAM/pa3zenaM

Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, PEKOMEHIyeMOro JJi U3y4eHUs
OTJIETIbHBIX TEM;



e [peasiaraeT NPUMEPHYIO MOCIIE0BATEIbHOCTD U3YUeHHs y4eOHOro MaTepuana ¢ yuéTom
JIOTUKU OCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIPEIMETHBIX CBSI3EH;

e 1aéT METOAMYECKYI0 HUHTEpPIpEeTalMI0 Leleil W 3a7ad H3ydyeHUs IMpeaMeTa Ha
yray0aEHHOM ypOBHE C y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIILHON XapaKTePUCTUKH TUIAHUPYEMBIX PEe3yJIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTEIbHOM MPOTpaMMBbl CPEIHEro oomero oOpa3oBaHUs
(IMYHOCTHBIX, METAMPEMETHBIX, TPEIMETHBIX), a TAKKE C YU4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JIEHCTBUH O0OydYalomerocss IO OCBOCHHUIO COJAEP)KaHUA
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMMe IO XMMHH IIPEyCMOTPEHA IIPEEMCTBEHHOCTD
¢ 00y4yeHueM XMMUHU Ha YPOBHE OCHOBHOTO 00I1Iero o0pa3zoBaHus. 3a IpeJiellaMy YCTaHOBJIEHHON
MPOrPaMMO 10 XHUMHH 00sI3aTEIbHON (MHBApUAHTHOW) COCTABJISIONICH coAep)aHus Y4eOHOTO
npeaMera «XUMHsD 0CTa€Tcsi BO3MOKHOCTh BbIOOpa €ro BapuaTUBHOM COCTaBIISIOLIEH, KOTOpas
JIOJKHA OIPEJEIIATHCS B COOTBETCTBUU C HAIIPABICHUEM KOHKPETHOIO npoduist o0ydeHus.

B cootBerctBuM ¢ koHuentyaibHbiMUA mnojoxkeHusiMu OI'OC COO o nHazHaueHUU
npeaMeToB 0a30BOT0 U YIIIyOJIEHHOTO YPOBHEH B cucteMe nudepeHnpoBaHHOTO 00yUeHus Ha
YpOBHE cpeIHero o011ero o0pa3oBaHus XUMHsI Ha YPOBHE yTiyOIEHHOTO U3YUYCHHS HAITPaBIICH Ha
peau3aluio NPeeMCTBEHHOCTH C MOCIEYIOIIUM 3TalloM MOJy4YeHUsI XUMHUUECKOT0 00pa30BaHUs
B paMKax M3y4CHHs CICIHAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX JUCIUIUIMH B By3aX U
OpraHu3aIsaX CPEAHEro MpOoPecCHOHATBHOTO 00pa3oBaHus. B 3Toii CBA3M M3ydeHHE IpeaMeTa
«XuMHS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha PACUIMPEHUE U yriyOJIeHHe TeOpeTUYECKON 1
MPAKTUYECKON MOATOTOBKH OOYYaIOLIUXCs, BHIOPABIIUX ONpeAenEHHbIA nMpoduib o0ydeHus, B
TOM 4YHCJIE C TMEpPCIEeKTUBON IMOCICAYIOMIET0 TOJYYCHUSI XUMHUYECKOro oOpa3oBaHUs B
opraam3anusax npodeccunonanpsHOro oopazosanusi. Hapsay ¢ atum, B cBere Tpedoanmii ®I'OC
COO k miaHMpyeMbIM pe3ylbTaTaM OCBOeHUs (eaepaabHO 00pa3oBaTeIbHONW MPOTPAMMBbI
cpenHero oobmiero oOpa3oBaHUS H3y4YEeHHE MpeaMeTa «XUMHS» OPHEHTUPOBAHO TakXkKe Ha
pelieHue 3a1a4 BOCIUTAHUS M COIMAIBHOTO Pa3BUTHs 00yYaroOmuXcs, Ha (OPMUPOBAHUE Y HUX
OOIIENHTEIUVICKTYIbHBIX YMEHHM, YMEHUN palliOHAIM3AIMU YU4eOHOTO Tpyaa U 00O0OIIEHHBIX
CIocOo00B JEATENbHOCTH, UMEIONINX MEXAUCIUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBmsitomiuMH  1ipeMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOTO W3y4YEHHS SIBISIOTCS
yriayonénnsle Kypebl — «Opranudeckass xuMus» u «OOmas 1 HeopraHudeckas xumusy». [Ipu
OTIpeNIeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluu COJIEp)KaHUs 3THX KYpCOB B
IporpaMMme Mo XUMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yrayOaEHHOTO ypOBHEHN U3yUeHUs MpeaMeTa.

OcHoBy cozaepkaHusi KypcoB «Opranundeckas xumusi» U «OOmas M HeopraHuyeckas
XUMUSD COCTABIISIET COBOKYIMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHCTeMa 3HAaHUM MOJIydaeT ONpEeeN€HHOE TEOpPETHUECKOe
JIOTIOJTHEHWE, ~ TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblmMid  00BEM
¢axTonoruueckoro marepuaia. Tak, Ha yriayOn€HHOM ypOBHE M3Yy4eHHUs MpeaMeTa obecreueHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIHMYEHHUS 00bEMa 3HAHUM O XHMHUYECKUX DJEMEHTaX U
CBOMCTBaX UX COEIMHEHUN Ha OCHOBE PACIIUPEHUS U yriyOJeHHs MpeACTaBIE€HUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEaKLUH, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. V3yueHue nepuoguieckoro 3aKkoHa u



[lepuonuueckoil  cucTeMbl XUMMUYECKHX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJICTABICHHUIX O CTPOCHUH aTOMa. XUMHUYECKasl CBSA3b OOBACHICTCA C
TOYKH 3PEHUS SHEPTeTUYECKUX U3MEHEHHUH pu e€ 00pa3oBaHUM U pa3pyIICHUH, @ TAKXKe C TOUKU
3peHHs MEXaHU3MOB €€ 00pa3oBaHus. V3yueHne TUIIOB peakiuil 1ononHaeTcs: GOPpMUPOBAHUEM
IpPEACTaBICHUN 00 3IEKTPOXMMHUYECKHX IPOLECcax U 3JIEKTPOJIM3€ pacIlaBOB U pPacTBOPOB
BEIIECTB. B Kypce OpraHm4eckoil XMMHUHM TNPU PACCMOTPEHUH PEAKIMOHHOW CIOCOOHOCTH
COCMHEHUH yzenseTcs ocoboe BHUMAaHUE BOIPOCaM 00 3JEKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKLIUA.

Ocoboe 3HaYeHne UMeEeT TO, YTO Ha COJEepKAHHWE KYPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
U3y4YeHUS 15 KIIACCOB ONPeAeNEHHOT0 MPOGuIs (TIIaBHBIM 00pa30oM Ha MX CTPYKTYPY H XapakTep
JIONOJTHEHHH K 00IIeH cucTeMe MpeAMETHBIX 3HAHNH ) OKa3bIBAIOT BIMSHUE CMEXKHbIEC TPEIMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEIMETa ISl KIACCOB XMMUKO-(U3NIECKOTO Mpoduist 60bIoe
3HaYeHue OyAyT HMMETh 3JIeMEHTHl y4eOHOro marepuana mo obmeil xumuu. Ilpu u3yuyenun
npeaMeTa B JaHHOM Cllydae akIeHT OyAeT c/enaH Ha OOIIHOCTh METOJIOB ITO3HAHUS, OOIIHOCTD
3aKOHOB U TEOPHUH B XUMHH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAs TeOpusi (MOJIEKYJISIpHAS TEOPHUs B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHBI TEPMOAMHAMHKH, DJIEKTPOJIN3a,
IPE/ICTaBICHUS O CTPOCHHUHU BEILIECTB U APYTOE.

B 10 ke Bpems B cozepkaHUM MpeaMeTa s KJIacCOB XMMHUKO-OMOJIOTHYECKOro mpoduis
OonbIIMKA yAENbHBIM Bec OyleT MMETh OpraHuueckas Xumus. B aToM ciayuae npegocraBisieTcst
BO3MOXKHOCTB 1J1s1 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUSI XUMUYECKON OpraHu3aluy KJIETKH Kak
OMOJIOTHYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOIAT, K IpHUMEpY, TaKue CTPYKTYpHBbIE
KOMITIOHEHTBI, KaK JIUMHUIbI, OCNKH, YIIeBOAbl, HYKJIEMHOBbIE KUCIOTHI M Apyrue. Ilpu stom
3HaHUSA O COCTaBE M CBOMCTBAx IIPEACTABUTENIEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy’KaT OCHOBOM JIJIsl U3yY€HUs CYLIHOCTU ITPOLECCOB (POTOCUHTE3A, AbIXaHUS, TUIIEBAPEHHUS.

B muane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOEHHS OOIICHAyUHBIX
METOJIOB ITO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHNS Hay4YHbIX 3HAHUI U3ydeHue mpeaMera
«Xumus» Ha yriayOJ€HHOM YpPOBHE OCHOBAHO HAa MEXKIPEIMETHBIX CBS3SX C Y4YEOHBIMU
npeaMeTaMu, BXOJSIIMMU B COCTaB MPEIMETHBIX obsacTel «EcTecTBeHHO-HayUYHbIE IPEIMETHI»,
«Matemaruka 1 uHpopMaTuKa» 1 «PyccKuil sI3bIK U JINTEpaTypay.

[Tpu u3yueHun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3agadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBiIsieTcs (OPMHUPOBAHHE OCHOB HAyKH XHMHH KakK O0JIacTH
COBpPEMCHHOI'O €CTCCTBO3HAHUA, HpaKTI/I‘-ICCKOI\/'I ACATCIIBPHOCTU YCJIOBEKA U OJHOIro u3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Perienue 3Toil 3ajaun Ha yriayOiIEHHOM ypOBHE M3y4YeHUS
peaMeTa mpeArnoaaraeT peajn3auio TakuX menei, Kak:

e (QopmupoBaHuE NpeACTABIECHUI: O MaTEpUATbHOM €IMHCTBE MHUPa, 3aKOHOMEPHOCTAX U
ITO3HABAEMOCTH SBJICHUI ITPUPOJIBI, O MECTE XUMHH B CHCTEME €CTECTBEHHBIX HaYK U €€
BeJyllIell posin B 00eCleueHUN YCTOMYMBOIO DPa3BUTHUSI YEJIOBEUECTBA: B PEIICHUU
npobJIeM HSKOJIOTUYECKOM, YHEPreTHYecKoi M MUILEBOM 0e30MacHOCTH, B Pa3BUTHUHU
MEIHIIMHBI, CO3/IaHUU HOBBIX MAaTEPUAaJIOB, HOBBIX HCTOYHUKOB YHEPTHHU, B 00ECTICUCHU U
paloHaIbHOTO MPUPOJIONOIL30BaHUS, B (DOPMUPOBAHMM MHPOBO33PEHUS U OOIIEH
KyJbTYpbl YEJIOBEKa, a TAaK)K€ SKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeELE;



OCBOCHHE CHCTEMBl 3HAHHM, JICKAIMUX B OCHOBE XHMHYCCKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTaIbHbIX MTOHSATHH, 3aKOHOB U TCOPUH
XUMUH, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUH BEIECTBA HAa PAa3HBIX YPOBHAX —
aTOMHOM, I/IOHHO-MOHGKy.HSIpHOM, HaI[MOJIeKyJISIpHOM, 0 TepMOILI/IHaMI/I‘ICCKI/IX nu
KHHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHHMS XMMHUYECKHX PEaKIUi, 0 XUMHUYECKOM
PaBHOBECHUH, PAaCcTBOpaxX W JUCIEPCHBIX CHUCTEMaxX, 00 OOIMX HAyYHBIX IPHUHITUIIAX
XUMHUYECKOTO IMPOU3BO/ICTBA;

dopMupoBaHue y oOOydyarOlUMXCSd OCO3HAHHOTO IOHUMaHHUS BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XHMHUYECKUX 3HaHUM /Ui OOBSCHEHHS KIIOYEBBIX HACH U mpoliem
COBPEMEHHOM XUMUH, A7 OOBSCHEHHS M NPOTHO3UPOBAHUS SIBJICHUN, HMEIOLINX
€CTECTBEHHO-HAYYHYI0 IPUPOAY; I'PAMOTHOIO peUIeHHs] MpoOJieM, CBA3aHHBIX C
XUMUEH, TMPOTHO3MPOBAHUS, AaHAIW3a W OLUEHKHM C IMO3ULHUA SKOJIOTMYECKOU
0€30MacHOCTH MOCIEACTBUI OBITOBOM W MPOU3BOJICTBEHHOM JEATEILHOCTH YEIIOBEKA,
CBSI3aHHOM ¢ XUMHUYECKUM IPOU3BOACTBOM, HCIIOJIb30BAHUEM U N1€PEPaOOTKOMN BELLIECTB;

er'IY6J'IeHI/Ie Hpe,Z[CTaBHGHI/Iﬁ 0 HAYYHbIX MCTOHAaX II03HAHMHA, HeO6XO,I[I/IMBIX JJIA
HpI/IO6peTCHI/I$I yMeHI/Iﬁ OPUCHTHPOBATLCA B MUPC BCIICCTB U OOBSACHEHHS XUMHUYECKUX
ﬂBJIGHI/Iﬁ, HMCIOUX MECTO B IIpUpPOJC, B HpaKTH‘IGCKOﬁ JACATCIIBHOCTHU U HOBCCIIHGBHOﬁ
KH3HHU.

B muiane peanu3zanuu mepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAIOLIMX (PYHKIIHMMA

LIEJIOCTHOW CUCTEMBI CPEJHEro o0IIero oOpa3oBaHUS IPU U3YUYEHUU IpeaMmeTa «XuUMUs» Ha
yri1y0JIE€HHOM YpOBHE 0CO0YIO aKTyaJIbHOCTh IPHOOPETAIOT TAKUE LIEIH U 3a/1a4H, KakK:

BOCIIMTAaHUE YOEXKIEHHOCTH B I103HABAEMOCTU SIBJICHUM NPUPOJbI, YBOXKEHUA K
IIPOLIECCY TBOPUECTBA B O0JIACTUM TEOPETHMYECKUX W MPHUKIAJHBIX HCCIEIOBaHUI B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

pa3BUTHE MOTHUBAIMM K OOYYEHHMIO M ITO3HAHHUIO, CLIOCOOHOCTEN K CAMOKOHTPOJIO U
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMs OOIIEUEIOBEUECKUX IEHHOCTEH;

PasBUTHUC IIO3HABATCIIbHBIX HHTEPCCOB, HHTCJUICKTYaJIbHBIX n TBOPYCCKUX
crocoOHOCTeN o0ydJarommuxcs, (GOPMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIIEHUS K
caMOOOpa30BaHUI0 W HEMPEPHIBHOMY OO0pa30BaHUIO KaK YCJIOBHUIO YCHEIIHOU
npodecCHOHANBFHON M OOIIECTBEHHOW NEATENbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JI0pOBbIO U MOTPEOHOCTH B 310pOBOM 00pa3e >KHU3HU;

dopMHpoBaHHE YMEHMA W HaBBIKOB Pa3yMHOIO NPUPOAONOIb30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KyJbTyphl,  HpUOOpeTeHHe  OmbITa  OOLIECTBEHHO-IIOJE3HON
IKOJIOTMUYECKOH 1€ATENBHOCTH.

OO01ee 9rcIo 4acoB, MPEIyCMOTPEHHBIX ISl U3yYEHUs XUMUU Ha YTIIyOJIEHHOM YPOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uwaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZeno).



COJAEPKAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA
Teoperuyeckre OCHOBBI OPraHUYeCKONM XUMMH.

[IpenvMer ¥ 3HaUYeHHE OpPraHUYECKONM XHWMHHU, NPEICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOECHHE aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yTIepoAd. XUMHUYECKas CBSA3b B OPraHUMYECKUX COCHUHCHMSIX.
Tumbl THOpUAM3aMKA aTOMHBIX OpOHTajel yriaepona. MexaHu3Mmbl 00pa3oBaHUsl KOBAJEHTHOU
cBs13U (OOMEHHBIN U JOHOPHO-AKIENITOPHBIN ). THUITBI IepeKpBIBaHMS AaTOMHBIX OpOHTaJIei, G- 1 TT-
cBsa3u. OpuHapHas, JBoWHAas W TpoilHas cBa3b. CrocoObl pa3pblBa CBA3eH B MOJIEKYJIax
opranunyeckux Beuiects. [loHsTHe o cBO60AHOM panuKaie, Hykjieoduse u sJeKTpoduie.

Teopust crpoeHus opraHuueckux coeauHeHnuid A.M. bytiepoBa u coBpeMeHHBIE
MPEJICTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUeHHUE TEOPUU CTPOCHHUS OPraHUYECKUX COSAMHEHUU.
Monexkynsipble ¥ CTPYKTypHble Gopmynbl. CTpyKTypHBIE (DOpPMYIIBI pPa3sTUYHBIX BHIOB:
pa3BEpHyTas, COKpall€HHas, CcKeynerHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHasd,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKylIax OpPraHWYECKHX COCTUHEHUI
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBnenue o kiaccuuKanuu opraHudeckux BemecTs. [lonsaTue o GyHKIIMOHATBHON
rpynne. ['omonorus. ['omonoruueckue psaasl. CuctemMarnyeckas HOMEHKIATypa OpraHMYeCcKHX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHocT M KjIaccUpUKalusg  OpraHmdyeckux  peakuuil.  OkuciaurenpHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUU B OPraHUYECKONH XUMUH.

3KCH€pI/IM€HTaHLHBI€ MCTOJbI U3Y4YCHHA BCIICCTB U UX npeBpameHm‘fI: O3HAaKOMJICHHEC C
06pa3uaMH OpPraHM4Y€CKUX BCHICCTB W MaTCpHalaMU Ha MX OCHOBEC, ONBITHI MO IPCBpAIICHUTIO
OpTraHHU4YC€CKUX  BCIICCTB npu Harp€BaHUU (HHaBHeHI/Ie, 06erII/IBaHPIe u I‘OpeHI/IC),
KOHCTPYUPOBAHUC Mo,ueneﬁ MOJICKYJI OPTaHUYCCKHUX BCUICCTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOuias (popmysa, HOMEHKJIATypa U U30MEpHsL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP>-THOPHAM3AIMS aTOMHBIX
opbutaneit yriepoaa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XHWMHUYECKUE CBOMCTBA AJKAHOB: PEAKIMM 3aMELICHUs, N30MEPU3ALNH, TETUAPUPOBAHNSA,
HUKJIA3A0UM, TUPOJIU3a, KpekuHra, ropeHus. llperncraBieHne o0 MexXaHU3ME peakuui
PagUKaIbHOIO 3aMEILECHHUS.

Haxoxnenue B mpupojie. CriocoObl OMyueHUs: U MPUMEHEHUE aJTKaHOB.



[uxnoankanel. O0mas Gopmyna, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHHS U
XUMHUYECKHX CBOHCTB MaiblX (IMKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LUKIJIOTICHTAaH,
[IUKIIOTEKCaH ) MUKJIOATKAaHOB. CIIOCOOBI MOYYeHUS U IPUMEHEHUE IIUKI0ATKAHOB.

AnkeHnsl. 'oMoOTHYEeCKHH sl AIKEHOB, 00111ast opMylia, HOMEHKIATYpa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHME MOJEKyJ AalKeHOB, SP’-ruOpuaM3alus aTOMHBIX opOuTaneii
yriaepoja, 6- U n-cBa3u. CTpyKTypHas U reoMeTpuueckas (uc-tpaHc-) usomepus. dGusznueckue
CBOMCTBA aJKEHOB. XHMMHYECKHE CBOMCTBA: DPEAKUUU IPUCOCAUHECHMs, 3aMEIICHHS B 0O-
MIOJIOKEHUE TIpU JBOWHON CBSA3M, NOJMMeEpU3anuu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbBIE peakIy Ha IBOMHYIO CBs3b. CIIOCOOBI NOTYYECHUS U IPUMEHEHHE AITKCHOB.

Ankanuensl.  Kimaccudukanuss — ankaaueHoB  (COmpsbKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoeartule). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUUYECKUX CBOMCTB CONMPSIKEHHBIX
mueHoB, 1,2- u 1,4-npucoenunenue. I[lommmepusanus conpsoKEHHBIX aueHOB. CrocoObl
MOJTyYEHUs U PUMEHEHHE aJIKaJUEeHOB.

AnkuHBL. ['OMOJOTHYECKHI Psii aTKUHOB, 00mas (GopMmyiia, HOMEHKIATypa U U30MEPHSL.
DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, SP-TUOpUAM3AIUS aTOMHBIX
opbutaneit yraepoxa. Pusnueckue CBOWCTBA AIKMHOB. XHMHUYECKHE CBONCTBA: PEAKIUU
MPUCOCTMHEHUS, JUMEPU3AllMd U TPUMEpHU3alluK, OKuciaeHus. KucioTHeie CBOMCTBA aJIKWHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peakmMy Ha TPOHHYIO CBs3b. CIOCOOBI
MOJIYy4YEHUS U IPUMEHEHNE AJIKUHOB.

Apomaruueckue yriaeBoopo/sl (apeHsl). 'oMonornuyeckuit psit apeHoB, ooias popmynia,
HOMEHKJIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJIbI OEH30I1a.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: peaKluu
3aMelleHus] B OEH30JIbHOM KOJIBLIE U YIJIEBOJOPOJHOM pajJMKaje, PEeakLUu MPUCOCIUHEHHUS,
OKHCIIEHHE ToMoJIoroB 6eH3ouna. [IpeacraBienue 06 OpueHTUPYIOLIEM AEHCTBUY 3aMECTUTENIEH B
OEH30JIbHOM KOJIbLIE Ha MpHUMeEpEe AIKWIbHBIX PaJUKaIOB, KapOOKCHIBHOM, TMAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMMUYECKHX CBOMCTB CTHpOJIA.
[Tomumepusarus ctuposa. CriocoObl MoTydeHus 1 MPUMEHEHHE apOMaTHYECKHX YTTIEBOJIOPOJIOB.

[Tpuponnsbiii ra3. IlonyTtable HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaenue. KameHHbIN
yrojib U HPOAYKTHl ero mnepepabotku. CrocoObl nepepaboTKH He(TH: MEeperoHka, KPEeKUHT
(TepMHUYECKH, KaTaIUTHUECKui), pudopmuHr, nuponus. [Ipoaykrel nepepa®otku HedTH, MX
NPUMEHEHHE B TIPOMBIIIIICHHOCTH | B OBITY.

I'eneTnueckas cBA3b MCKAY pa3JIMIYHbIMU KJIaCCaMH YTJICBOAOPOAO0B.

DONEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOAHBIX YIJIEBOJOPOIOB. Peakiuu 3amenieHus
rajoreHa Ha THJIPOKCOTPYIIy, HUTPOTPYIIYy, LUAHOTPYINIy, aMHUHOrpynmy. JlelictBue Ha
raJIOTEHIIPOU3BOAHBIE  BOJAHOIO U  CIMPTOBOIO pacTtBopa Ménoud. Bsaumonencreue
JUTAJIOTCHAJIKAHOB C MAarHueM W LMHKOM. lIoHATHE O MeTayuloOpraHM4YecKUX COCIMHEHUSX.
Hcnonp30BaHre TajlOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpPraHNYECKHUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOAbl H3YUYEHHMS BELIECTB M MX MPEBPALLEHUIN: HU3Yy4YEHHE
(bu3NYECKUX CBOMCTB yIJI€BOAOPOJOB (PACTBOPUMOCTS), KAUECTBEHHBIX pEaKLUil YIIIEeBOJOPOI0B
pa3IMyYHBbIX KJlaccoB (oOecliBeunBaHWE OpPOMHOW WM MOJHOW BOJBI, pacTBOpa IepMaHraHaTa
KaJIMsl, B3aUMO/IeHCTBUE alleTUIICHa C aMMHavyHbIM pacTBOpoM okcua cepedpa(l)), kauecTBeHHOE



oOHapy’KeHHe yriepoja ¥ BOJOpOJa B OPraHMYECKUX BELIECTBAX, IOJyYEHHE STHIEHA HU
U3yYeHHE €ro CBOMCTB, O3HAaKOMJIeHHE ¢ KojulekuusMu «Hedptp» m «Yromp», ¢ obpasuamu
IUIACTMACC, KAy4yKOB M  DPE3UHBL, MOJCIMPOBAHHE  MOJEKYJ]  YIIEBOAOPOAOB U
raJIOTEHIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnopoaconep:xaiiue opranndeckue coeTuHeHHs.

[IpenenbHble OomHOATOMHBIE CcHUPTHL. CTpoeHHEe MOJEeKys (Ha MpUMepe MeTaHoja u
stanona). ['omonoruueckuii psig, odmas Gpopmyia, u3oMepus, HOMEHKIATYypa U KJIaCCH(PHUKAIIHS.
®dusnyueckue CBOWCTBA MPEACNbHBIX OJHOATOMHBIX CHHUPTOB. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIUPTOB. XUMHUECKHUE CBOMCTBA: PeaKuy 3aMEeIleHuUs, IeTHApaTalli, OKUCICHUS,
B3aMMOJICICTBHE C OPraHUYECKUMU U HEOpraHMYeCKUMHU KucioTamu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CHUPTHL. JleHCTBHE 3TaHONAa W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYEHUSI U TPUMEHEHUE OJITHOATOMHBIX CITUPTOB.

[TpocTeie adupsl, HOMeHKIaTypa U u3oMepus. OcoO0eHHOCTH (PU3MUECKUX U XUMHUYECKHUX
CBOMWCTB.

MHoroaroMHbie CHHUPTHl — JTUICHTIUKONb M TiulepuH. dusnueckue M XUMHUYECKUE
CBOMCTBA: pEaKIMU 3aMEIICHUs, B3aUMOJCUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTAaMH, Ka4eCTBEHHAsI peaKIusi Ha MHOTOATOMHBIE cnupThl. [IpencraBienue o MexaHusme
peakiuii HyKieopmIbHOro 3aMenieHus. JleiicTBre Ha oprann3M denoBeka. CrocoObI MoTydeHHst
U TIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®denon. CTpoeHre MOJICKYJIbI, B3AMMHOE BIIMSIHUE THAPOKCOTPYIIBI M OCH30JIBHOTO SI/IPa.
®dusnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XMMHUYECKUX CBOHMCTB (eHosa. KauecTBeHHbIE
peakuun Ha ¢eHon. TokcnyHocTs (enona. CrocoObl MOMy4YeHUs W IMpHUMEHEeHHe (eHoua.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuiabpHbBIE COETUHEHUS — albJIeruJbl M KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmas ¢opmyna,
M30MEpPUSL M HOMEHKJarypa. PU3WYECKUEe CBOMCTBA ajbJETMI0B M KETOHOB. XUMHYECKHE
CBOMCTBAa aQJIbJICTUJOB W KETOHOB: peakuuu mnpucoeauHeHus. OKUCICHUE aJbIeTHUJIOB,
KaueCTBEHHbIE peakinHu Ha anpieruapl. CrnocoObl MONydeHUs M NMPUMEHEHHE albJCTHAOB U
KETOHOB.

OnHOOCHOBHBIE TpefiefibHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOEHHSI MOJEKYJI
KapOOHOBBIX KHCHOT. M3omepuss m HomeHkiartypa. Du3nueckue CBOMCTBAa OJHOOCHOBHBIX
npeenbHbIX KapOOHOBBIX KUCIOT. BogopoaHbIe CBSI3U MEX/ly MOJIEKyJIaMHU KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peaKIMs ITepUPHUKANNU, PEAKIUH C YYACTHEM
YIJIEBOJOPOAHOTO panukana. OCOOEHHOCTH CBONCTB MypaBbUHOW KHCJIOTHL. [loHsTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHMCJIOT — CIOXKHBIX 3¢upax. MHoOrooOpasue KapOOHOBBIX KHCIOT.
OcCOoOeHHOCTH CBOMCTB HEMpPEENbHBIX M apOMAaTHUYECKUX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHCJIIOT, FI/IJIpOKCI/IKap6OHOBI)IX KHCJIIOT. Hpe)ICTaBI/ITeJ'H/I BBICHINX Kap6OHOBI)IX KHCJIIOT:
CTCapHHOBAs, TAJIBMUTHHOBAs, OJICWHOBAS, JUHOIEAs, JUHONEH06ds KHCIOTHL. CrocoObl
MOJIy4YeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnbie 2¢upsl. ['oMonorudeckuii psia, odmas ¢popMyra, U30MepUs U HOMEHKJIATypa.
Du3nyecKre 1 XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IEJTOYHOU Cpelie.



Kuprr. Ctpoenue, Gpu3nMUecKue ¥ XUMHUYECKHE CBOMCTBA JKUPOB: THAPOJIH3 B KUCION U
nienouHoi cpeae. OcCOOEHHOCTH CBOWMCTB KUPOB, COJAEPKAIINX OCTATKH HEMPEACTbHBIX KUPHBIX
KUCHOT. KUpbl B IPUPO/IE.

MBpbUIa KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmast xapakrepuctuka yrieBoaoB. Kiaccupukanus yriaeBogoB (MOHO-, 1U- U
nojucaxapuabl). MoHocaxapuipl: INIIOKO3a, (pPyKTO3a, rajakTosa, pubo3a, Ae30Kcupudo3a.
®du3nyecKkue CBOUCTBA U HaX0XkAeHUE B Ipupoae. PoTocuHTe3. XMMUYECKUE CBOKWCTBA IIFOKO3bI:
PEAKIMHU C YIaCTHEM CITUPTOBBIX M aJIbJACTHIHON IPYIII, CIIUPTOBOE U MOJIOYHOKHCIIOE OpOKEHHE.
ITpuMeHeHne TIIIOKO3B, €€ 3HAYEHHUE B KU3HEICATEIIBHOCTH Opranusma. Jlucaxapuael: caxaposa,
MaJIbTO3a M JaKTo3a. BoccTaHaBimBaromue U HEBOCCTAHABIMBAIOUIME AMcaxapuibl. I'maponus
nucaxapunoB. Haxoxnenue B npupone u npumenenue. [lonucaxapuael: kpaxmai, IJIMKOIEH U
nemnonao3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmania, IJIMKOIeHa MW ILe/uiono3bl. dusznueckue
CBOMCTBA Kpaxmalla ¥ LIeJUIOJIO3bl. XMMHUYECKUE CBOMCTBA KpaxMasa: TUAPOJIN3, KaueCTBEHHAs
peakuus ¢ HMOAOM. XHUMHYECKHE CBONCTBA LEIJIIOJNIO3bl: THJIPOIN3, NOJIydeHue 3(upos
1esutr01036l. [loHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

DKCTHepUMEHTAIbHBIE METOJbl M3YyYEHHUsl BEIIECTB U HMX IMPEBPAILlEHUI: pacTBOPHUMOCTH
pa3IMYHBIX CHIUPTOB B BOJIE, B3aUMO/JICHCTBUE 3TAHOJIA C HATPHEM, OKUCIICHHE 3TUIIOBOTO CITUPTa
B aJIbJIETHU]] Ha PacKaJI€HHONM MEIHOW IPOBOJIOKE, OKUCIIEHHUE 3TUJIOBOIO CIHMPTA JUXPOMATOM
KaJus (BO3MOYKHO HMCIIOJIb30BaHUE BHI€OMATEPUAIIOB), KAYECTBEHHbBIE PEAKIMU Ha albIeTUIbl (C
ruapokcuaoM nuammuHcepeOpa(l) u  rumpokcuaom  wmeam(ll)), peakmus rmMmepuHa  C
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE
pactBopa T0K03bI ¢ ruapokcunom Menu(ll), B3aumopeiicTBue kpaxmanaa ¢ HMOJAOM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TemaM «CnupTthl ¥ (peHob, «KapOoHoBbie KUCI0ThI. Cl0XKHbBIE
3(upb.

A30Tc0nepmamne OpraHu4eCKue COCAUHECHHUS.

AMUHBI — OpraHuYeckwe TMpOW3BOAHbIE ammuaka. Krmaccudukanuss amMHHOB:
anudaTuyecKkue U apoMaTHUECKUe; epBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHUE MOJEKYJI,
obmas ¢gopmyina, U3oMepusi, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XMMHUYECKOE CBOMCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKUIMPOBAHHE, B3aMMOJCHCTBHE MEPBUYHBIX
aAMUHOB C a30TUCTON KUCI0TOM. CoNM amKuIaMMOHUS.

AHUIMH — IpeCTaBUTENIb AMUHOB apoMatnyeckoro psiaa. CtpoeHue aHwivHa. BzaumHoe
BJIMSIHUE TPYIII aTOMOB B MoJjeKyje aHwinHa. OcOOEHHOCTH XMMMYECKHX CBOWCTB aHMIJIMHA.
KagectBennsle peakuuu Ha aHWiaMH. CrHocoObl MONyYeHUS W TNpPUMEHEHHE alupaTHYeCKUX
amMHHOB. [losydyeHnune aHwINHA U3 HUTPOOEH301a.

AmuHokucioTel. Homenknatypa v uzomepusi. OTeiabHble IPEeICTaBUTENN (i-:aMUHOKHUCIIOT:
TJIMIWH, anaduH. Ou3ndyeckue CBOMCTBAa aMUHOKHUCIIOT. XMMHUUECKHE CBOMCTBA aMUHOKHCIIOT KakK
aM(}OTepHBIX OPraHUYECKUX COCTUHECHHM, pEaKIHsl MOJUKOHIEH AN, 00pa30BaHKE METHIHON
cBsi3H. bruonornueckoe 3HaueHNE aMUHOKUCIOT. CHHTE3 U TUIPOJIN3 TIETITH/IOB.

Benku xak npupoaHbie nonumepsl. [lepBrudHas, BropudHas U TPETUUHAS CTPYKTYpa OEJIKOB.
XvMHYecKue CBOWCTBA OENIKOB: THAPOIIN3, AEHATYpallis, KaYeCTBEHHbIE pEaKIIUU Ha OEJIKU.



OKCHeprUMEHTAJIbHbIE METOJbl HM3YYEHHs BEIIECTB M MX IPEBPALICHUI: pPacTBOpPEHHUE
OenKOB B BOJIE, JICHATypalusi OCTKOB MpPU HAarpeBaHMU, I[BETHbIC pEakIMM Ha OCNKH, pelIeHue
OKCIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «A30TCOJEpXKAllUe OpPraHWYECKHEe COCTUHECHUS» U
«PacrnoznaBaHne OPraHUYECKUX COCTMHEHHIT.

BLICOKOMOJ’IeKyJIﬂpHLIe COCIMHCHHUA.

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTEMEHb MOJIMMEpU3AlUuU, CPEeAHssl MoJieKyJsipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIUHEHUN — TIOJIMMEPHU3ALIUS U TIOJTUKOHICHCAIIUS.

[Tonumepnsie Matepuainsl. [InacTMaccs! (IIOIMATHIIEH, TOIUIPOIIUIICH, TIOJIMBUHIIXJIOPH,
MOJMCTHPOJ, TOTMMETHIMETaKPUIIAT, TOJTUKApOOHATHI, MOMUATUIICHTEpedTaNaT). Y THIN3aus 1
nepepaboTKa I1acTUKa.

OnacToMepbl: HaTypalbHBI  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJMeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tonumeps! crienuaIbHOTO Ha3HAYCHUS (Te(IIOH, KEeBJIap, JICKTPOIPOBOISIINE TOJTUMEDPHI,
OuopaziaraeMble MOJIUMEPHI).

3KCHCpI/IM€HTaHBHLIC MCTOJbI U3Yy4YCHHA BCIICCTB U UX npeBpameHHﬁ: O3HAaKOMJICHHEC C
06pa3uaMH INpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH, IINIaCTMACC, KAay4YYyYKOB, PCIICHUC
OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEME «Pacrno3naBanue miaacTMacc U BOJOKOH.

PacuérHrble 3amaumn.

Haxoxaerne MOJIeKyIIpHOW (GOPMYITBI OPTaHUYECKOTO COCTUHEHUS 110 MAaCCOBBIM JIOJISIM
9JIEMEHTOB, BXOJISAIINX B €r0 COCTaB, HAXOXJICHHE MOJEKYJISIPHOW (OPMYIIBI OpPraHUYECKOTO
coeuHEeHus 1Mo Macce (00BEMY) MPOYKTOB CTOPaHHUS, IO KOTUYECTBY BelIeCTBa (Macce, 00bEMY)
MPOAYKTOB PEAaKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYpHOU (hopmyIasl
OpPTaHWYECKOTO BEMICCTBA HA OCHOBE €TI0 XMMHYECKHX CBOMCTB WJIH CIIOCOOOB TIOTydYEHUS,
OTIpeieNIeHUE JIOIU BBIX0/a IPOIYKTA PEAKIIH OT TEOPETUIECKH BO3MOKHOTO.

Memnpez[MeTHHe CBA3H.

Peammzanus MCKIIPECAMETHBIX CBA3EH Ipu HU3Yy4YCHUU OpF&HH‘IGCKOI’I xumun B 10 kimacce
OCYHICCTBJIACTCA YCPC3 HCIIOJIB30BAHHUC KakK O6I_I_II/IX C€CTCCTBCHHO-HAYYHBIX HOHSITPIfI, TaKk H
HOHSITI/II\/'I, MPUHATBIX B OTACIBHBIX MMPEAMETAX €CTCCTBCHHO-HAYYHOTI'O [IUKJIA.

O6H_[I/IC CCTCCTBCHHO-HAYUYHBIC IMOHATUA: ABJICHHUC, Hay‘-IHBIﬁ (baI(T, THUIIOTE3a, TCOpUH,
3aKOH, aHaJIn3, CHUHTC3, KJ'IaCCI/I(I)I/IKaI_II/IH, Ha6J'IIO,Z[CHI/IC, HU3MCPCHUC, DKCICPUMCHT, MOJICIIb,
MOACIINPOBAHHUC.

®dusnka: marepus, aTroM, 3JEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUUECKHUIl
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEUIECTBa, (PM3UYECKUE BEITHUMHBI,
€IMHUIIBI I3MEPEHUSI, CKOPOCTh, SHEPTHSI, Macca.



buonorus: knerka, opraHusM, 3KOcHUcTeMa, Ouochepa, MeTaboIM3M, HACIEACTBEHHOCTb,
aBTOTPOGHBIH M TEeTepOTPO(HBI THUN NUTaHUSA, OpokeHHe, (OTOCHHTE3, IBIXaHHUE, OCIIKH,
YTIIEBOBI, )KUPHI, HYKJICHHOBBIE KUCIOTHI, (JEPMEHTHI.

[eorpadusi: noie3HbIe UCKOIIAEMbIE, TOILIUBO.

TexHoorus: IMUIICBBLIC ITPOJAYKTBI, OCHOBBI PAIMOHAJIbHOI'O ITUTAHHA, MOIOINUC CPCACTBA,
MaTe€pHralibl U3 NCKYCCTBCHHBIX H CUHTCTUYCCKHUX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA
Teopernueckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX s/iep. XUMHUECKUM 31eMeHT. M3oTonbl. CTpoeHHE 3EKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCJA. ODHEPreTMUECKUE YPOBHM U TOJYPOBHH. ATOMHbBIE
opoOutanu. Knaccudukaims XMMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
9JIEKTPOHOB MO AaTOMHBIM OpOHTANSIM. DIEKTPOHHbIE KOH(MUTYpali aTOMOB 3JEMEHTOB
MEPBOrO—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, DIIEKTPOHHbBIE
KOH(HUTypaIyi HOHOB. DIEKTPOOTPULIATEITLHOCTb.

[lepuoanueckuii 3axkoH u Ilepuognueckas cucrema XuMuyeckux odiementoB JI.U.
MenpneneeBa. CBs3pb mnepuoguyeckoro 3akoHa u Ilepmonnueckoil CHCTEMBl XUMHUYECKHUX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHWYCCKHUX DJJIEMCHTOB U 06pa3yeMHx HMU IPOCTBIX M CJIOXHBIX BCHICCTB IIO I'pyIlllaM M
nepuoaM. 3HaueHue nepuogudeckoro 3akona /.M. Menneneesa.

Xumudeckas CBsI3b. BHAbI XMMHYECKOW CBS3M. KOBaJICHTHAs, MOHHAs, METaIMYecKas.
MexaHnu3mbl 00pa3oBaHUs KOBaJICHTHOMN CBSI3U: OOMEHHBIN U IOHOPHO-aKIIEITOPHBIN. DHEPTrUs U
JnuHa cBs3U. [lonsipHOCTH, HANPaBIEHHOCTh M HACBIIIAEMOCTh KOBaJEHTHOH cBsizu. KparHble
cBsa3u. Bonopoanas cBsA3b. MeXMOIEKYISIPHBIE B3aUMOICUCTBHS.

BaneHTHOCT, M BaJleHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b DIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX T€OMETPUUYECKUM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN DSJIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenne O KOMIUIEKCHBIX coeAuHeHusAx. (CocTaB KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JHUraHAbl. 3HAu€HHWE KOMIUIEKCHBIX coefauHenuid. [lonatue o
KOOPAWHALIMOHHON XUMUHU.

BemectBa MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOEHUS. THUIBl KPUCTATIMYECKUX
peméToK (CTPYKTYP) U CBOMCTBA BEIIECTB.

ITonsiTue 0 nucnepcHbIX cucrteMax. Meruauble pacTBopsl. [IpeacraBieHne 0 KOJUIOUAHBIX
pactBopax. CrocoObl BBIpaK€HHsSI KOHLIEHTpPAIlMM PAacTBOPOB: MaccoBasl JI0Jisi BEIIeCTBA B
pacTBope, MOJISIpHAas ~ KOHUEHTpanus. HacellleHHble ¥ HEHaCBIEHHBIE  PaCTBOPHI,
pacTtBopuMoOcTh. Kpucramnornaparst.

KJIE[CCI/I(bI/IKaI_[I/Iﬂ U HOMCHKJIATYpa HCOPraHUYCCKHUX BCUICCTB. TpI/IBI/IaJ'IBHBIe Ha3BaHUsA
OTACIBHBIX npenCTaBnTeneﬁ HCOPTaHNYCCKUX BCIICCTB.



Knaccudukanmst XuMHUecKuX peakiyii B HEOPraHWYECKON W OpraHWnYeCKOd XUMHUHU. 3aKOH
COXPAaHEHHs MacChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPAIICHUS SHEPTUU NPU XUMHUYECKHX
peakuusax. Termmosbie 3 (HeKTh XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKOpOCTh XUMHUYECKOH peaklny, €€ 3aBUCUMOCTh OT Pa3IHyHBIX (akTOpoB. I'oOMOreHHBIE
U reTeporeHHble peakuuy. Katannus u karaau3aropsl.

OO0patuMble 1 HeOOpaTUMBbIE peakui. XUMUYecKoe paBHOBecHe. KOHCTaHTa XMMUYECKOTO
paBHOBecHs. PakTOphl, BIMAIOLIME HA IIOJOKEHHE XUMUYECKOI'O PaBHOBECHUSA: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTpALMHU BELIECTB, y4acTBYOWKX B peakuuu. [Ipunnun Jle Hlarense.

OnekrponauTuueckas auccouuanus. CuibHble U ciabble  35eKTpoiuThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, 1Iejo4yHas. BomopoaHslii
nokazarenb (PH) pactBopa. ['maponus coneit. Peakiym nonnoro ooMeHa.

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC pCaKknuu. Creneup oxucieHud. OKUCIHTCIL U
BOCCTaHOBHUTCIIb. Hpoueccm OKHCJIICHHS H BOCCTAHOBIICHMS. BaXHEHIINE OKHCIUTEIN H
BOCCTaAHOBUTCIIN. MCTOI[ QJICKTPOHHOI'O OajaHca. BJ'ICKTpOJ'H/IS pacTBOPOB M PaCIlJIaBOB BCIICCTB.

3KCH€pI/IM€HTaHBHLIC MCTOJbl HM3YYCHHUA BCUICCTB WU HUX npeBpameHHﬁ: Pa3JI0KCHUC
MEpoKCuaa BOAOpPOAa B IMPUCYTCTBHH KaTajau3aTropa, MOACIU KPUCTAJUIMYCCKUX pCIHéTOK,
IMPOBCACHUC peaKHI/Iﬁ HOHHOI'O O6M€Ha, onpeacicHuc Cpeabl pacTBOPOB C€ IIOMOLIbIO
HHAUKATOPOB, U3YUCHUC BIIMAHUS PA3JIMIHBIX Q)aKTOpOB Ha CKOPOCTb XUMHYECKOM p€aKuuu u
IMMOJIOKCHHUE XUMHUYCCKOI'0 paBHOBECHA.

Heopranuueckasi Xumusi.

ITonoxenne HemerawioB B Ilepmoanuyeckoil cucreMe XUMHUYECKHX 3yeMeHToB [I.I.
MenneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. DU3MYECKHME CBOMCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

Bonopon. Ionydyenue, ¢puznueckue U XUMUYECKUE CBOMCTBA: PEAKIUM C METAJIaMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxzaenue B mpupojae, cnocoObl ModydyeHus, GU3NYECKue U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOOpOAbl. BaxkHenme KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJlOreHOB.
JlabopaTopHble U MPOMBIIITIEHHBIE CITIOCOOBI TOTYYEHHS raoreHoB. [[prMeHeHne rajJoreHoB 1 uxX
COEIMHECHUM.

Kucnopon, o30H. JlabopaTopHble M MPOMBIIIIEHHbIE CHOCOOBI MOJMYYEHHs KUCIOPOA.
duznyeckue 1 XUMAYECKUE CBOMCTBA U IPUMEHEHNE KUCIOPOJa U 030HA. OKCUBI U IEPOKCHIBI.

Cepa. Haxoxnenue B mpHpoje, CIOCOOBI MONMy4YeHUs, (U3NYECKUE U XHUMHUUYECKHE
cBoiictBa. CepoBogopon, cynbdunasl. Oxeup cepbi(1V), okeun cepsi(VI). CepHucras u cepHas
KACIOTBI U uX coilu. OcoOEHHOCTH CBOWCTB CepHOM KuCIOTHL. llpumenenue cepsl u eé
COCIMHEHU.

A3zor. Haxoxxnenue B Tpupojie, CrocoObl MOnMydeHHs, (PU3MYecKrne U XUMHYECKHE
cBOMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOW KUCTOTHL [IpuMeHeHue a30Ta W ero coeaMHEHWil. A30THBIC
yaoOpeHwusI.



®dochop. Haxoxnenne B mpupojse, CrocoObl MOMydeHUs, (U3NYECKUEe W XUMHYCCKUE
cBoiicTBa. @ocouasl u pochun. Oxcunasl hocdopa, pochopnas kucnora u e€ conu. [Ipumenenne
docthopa u ero coenunenuii. PochopHsie ya10OpeHHs.

Yrinepon, HaxoxJIeHWE B Tpupone. AJoTporHble Moaudukanuu. Duzndeckue u
XUMHUYECKHE CBOMCTBA IMTPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaom. Oxcun yriaepona(ll), okcua
yraepoaa(lV), yronapHas kucinora u e€ coinu. AKTUBUPOBAaHHBIN yroib, aacopOuus. OyiiepeHsl,
rpaden, yruepoaHsie HaHOTpYyOKu. [IprMeHeHre MPOCThIX BElIeCTB, 00pa30BaHHBIX YIJIEPOIOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOdy4YeHus, (pusnueckue M XUMHUYECKHe
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBas KUCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEKII0, €ro MoJy4YeHue, BUJIbI CTEKIIA.

[Tonoxenue meramios B Ileproguueckoi cucreMe XUMHUYECKUX 31eMeHTOB. OcOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mmue Gu3nueckue cBOMcTBa METAIJIOB.
[TpumeneHne meTayioB B ObITY M TexHUKE. CIlIaBbl METAIIIOB.

DNEKTPOXUMHUUECKUH psiji HANpsDKEHUI MeTayuioB. O01ue crnocoObl OJTy4yeHUs] MEeTaJlIoB:
TUAPOMETAJUTYPIHsl, IMPOMETAILTYPIHUs, dIEKTpOMEeTAILTyprus. IloHsaTHE 0O KOPpPO3UN METaJUIOB.
Crioco0Bl 3aIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MetauioB |A-rpynmel Ilepuonuueckoil cucTeMbl XMMHYECKHX
aneMeHTOB. Harpwii u kanuii: nmoiydenue, GU3NdecKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCAMHEHUM.

Obmas xapakrepuctuka metamuioB ||A-rpynnsl Ilepuonnyeckoil cucteMbl XMMHYECKHX
aJIeMEHTOB. Maruuii 1 Kaapluil: noiay4yeHue, pru3nueckue 1 XMMUYECKUe CBOMCTBA, IPUMEHEHNE
IPOCTHIX BEIIECTB U UX COeTUHEHUH. JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

AnoMuHUHR: TIoNydeHue, GU3NYECKue W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAnHeHuH. AMQOTepHBIE CBOWCTBA OKCHUIA W THUIPOKCHAA ATIOMUHUA,
TUJIPOKCOKOMIUIEKCHI aJTFOMUHUSL.

OO0miass xapakTepucTuka MeTauioB mNoOouHbX noarpynn (b-rpymm) Ilepuoaudeckoit
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB.

duznyeckue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHui. OKCHIpl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quUXpoMarbl, UX OKUCIUTEIbHBIE CBOMCTBA.
[TosrydyeHnue u npuMeHeHHe XpoMa.

dusnyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro COoeAMHEHUH. Baxueiimme
coenunenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranuna(VIl). Ilepmanranar kanus,
€r0 OKMCIINTEIbHBIE CBOMCTBA.

Ouznyeckue U XUMUYECKUE CBOMCTBA Keme3a U ero coequHeHu. OKCHIBI, THIPOKCHIBI U
commm xkene3a(ll) u xeneza(lll). [lomydyenne n mpuMeHEeHHE KeTe3a U €ro CIIaBOB.

Pu3nyeckue U XMMUYECKUE CBOMCTBA MEIU U €€ coeruHeHui. [lonydenre u npumeHenmne
MeOU U €€ COeTUHEHNH.



[{uHK: monydeHue, GU3nUecKre U XUMHIECKHE CBOWCTBA. AM(DOTEpHBIE CBOMCTBA OKCH/IA
U TUAPOKCHU A HUHKA, THAPOKCOKOMIIJICKCHI IIMHKA. HpI/IMeHeHI/Ie IIMHKAa " €1ro COQHHHCHHﬁ.

DKCrepuMEHTAIbHBIE METO/IbI M3yUEHUS BEIIECTB M UX MPEBpaIlleHUi: H3yueHUe 00pa31ioB
HEMETaJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B KUCIOPOJE, MU3yUeHHE KOJUICKIIUU
«Mertaibl ¥ CIUIaBbl», B3aUMOJICHCTBUE IIEJIOYHBIX U IIETOYHO3EMEIBHBIX METANIOB C BOAOH
(BO3MOYHO MCITIOJIb30BaHKE BUIEOMATEPHUAJIOB), B3aUMO/ICICTBIE IMHKA U ’Kelle3a C PACTBOPaMHU
KHUCJIOT U LIeJIouel, KaueCTBEHHbIE PEaKI[Mi Ha HEOPraHWYEeCKUE aHMOHBI, KATHOH BOAOPOJA U
KaTHOHBI METAJIOB, B3aUMOJICHCTBHE THAPOKCHIOB ATFOMUHUS U IUHKA C PACTBOPAMH KUCIIOT U
HIeJIoueH, pereHne YKCIePUMEHTANBHBIX 3a1a4 1o TeMaM «[ amorensn», «Cepa u e€ coe TMHCHUS,
«A30T u pochop U UX coenuHEHUs», «MeTauibl INIaBHBIX MOArpyH», «MeTaisl TOOOUHBIX
MOJATPYII.

XuMHA U KU3HD.

Ponp xumun B obecriedeHHH yCTOWYMBOTO pa3BUTHUS deloBeuecTBa. [loHATHE O HAYyUHBIX
MCTOJax IMO3HAaHHA U MCTOJO0JIOTHU HAYYHOI'O UCCIICAOBAHU . Hay‘-IHI)IG IMPUHOMUIILI OPpraHu3alunu
XUMHYCCKOIro MmMponus3BOJACTBA. HpOMI)IHIJICHHI)IC CIOCOOBI MMOJIYUCHU A BaOKHEHIITIX BCUICCTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOU KHUCIOTHI, MeTaHoia). [IpomblluieHHbIE CHOCOObI
MOJly4YeHUs] METaJUIOB M CIUIAaBOB. XHMHUYECKOE 3arps3HEHHE OKpYXKawolled cpeabl U €ero
nocyencTBus. Poib xumMuu B 00€crieueHnn SHEPreTUIeCKOr 0€30MacHOCTH.

XuMus H 3A0POBLC UYCJIOBCKA. HeKapCTBCHHHC cpeacTna. HpaBI/IJIa HCIIOJIBb30BaHHA
JICKAPCTBCHHLIX ITPCIIapaToOB. Ponp xumMuu B Pa3BUTHU MCIUITUHEBI.

XUMHS MMHUIHA: OCHOBHBIE KOMIIOHEHTEI, IHILEBLIE 100aBKH. Pojb XMMHUHM B 00ecIeYeHU N
[MHUIIEBON OE30IIaCHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumusi. [IpaBuia Ge3omacHOro
UCIOJIb30BaHUS MpenapaToB OBITOBOW XMMHUU B MOBCETHEBHOMN JKHU3HU.

XuUMHS B CTPOUTETHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).
XuMHUS B CENbCKOM X03siiicTBe. OpraHnyecKrue 1 MUHEPAIbHbBIE YIOOPEHHUS.

COBpCMeHHBIG KOHCTPYKIIMOHHBIC MaTCPpHAJIbl, KpaCKHU, CTCKII0, KCPAMHKa. MaTepI/IaJ'II)I JJIA
SJICKTPOHUKMU. Hanorexnonorumu.

Pacuérnrie 3amaun.

Pacuérel: Macchl BemiecTBa Ui 00bEMa ra3oB 0 H3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Win 00BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMM BEIIECTB, Macchl (00bEMa, KOIUYECTBA
BEII[ECTBA) MPOJYKTOB PEAKIUM, €CIW OJHO U3 BEIIECTB HMMEET MPUMECH, MaccChl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peaklMu, €clid OJHO M3 BEUIECTB JaHO B BUJE pacTBOpa C
ONpeAEcNEHHON MacCOBOM JOJE PAacTBOPEHHOIO BELIECTBA, MACCOBOW JOJIM W MOJISIPHOU
KOHIIEHTpAllUX BELIECTBA B PACTBOPE, JOJU BBIXOJA IPOAYKTAa PEAKIMU OT TEOPETHUYECKU
BO3MOKHOTO.

Me)KHpCIlMCTHBIC CBs3H.



Peanuzamus MeXNpeIMETHBIX CBSI3€H MPU U3YUYEHUHU OOIIEH W HEOPTraHWYECKON XUMHH B
11 xyacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH,
TaK U NOHATUMN, IPUHATHIX B OTJEJIbHBIX [IPEIMETaX €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0me ecTeCTBEHHO-HAy4YHbIE TMOHATHUS: SIBJICHHWE, HAYYHBIM (aKT, THUIOTE3d, TEOPHS,
3aKOH, aHajh3, CHUHTE3, KiIacCU(pUKAIMs, TEePUOAUYHOCTh, HAOIIOJCHUE, H3MEpEHHe,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®dusnka: marepus, MUKPOMHUpP, MaKpOMHp, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TOIbI, PaJMOAKTHBHOCTh, MOJIEKYJAa, YHEPreTHYECKH YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHUE BEIIECTBA, UICAIbHBIN T'a3, PU3MUECKUE BEIIMYMUHBI, €IMHUIIBI U3MEPEHUS,
CKOPOCTb, SHEPI'Hs, Macca.

Buonorusi: kinerka, opraHusM, OJKocucTema, Ouocdepa, MeTaboIu3M, MakKpo- u
MHKPODJICMEHTBI, O€JIKH, XHPbI, YIJIEBOJbI, HYKJICHHOBBIC KHCJIOTHI, (DEPMEHTHI, TOPMOHBL,
KPYrOBOPOT BEILECTB U MIOTOK SHEPIHU B IKOCHCTEMAX.

Feorpa(bml: MHHCEPAJIbI, TOPHBIC TIOPOJBI, ITIOJIC3HBIC NCKOITACMBIC, TOIJIMBO, PECYPCHI.

TexHosorus: XuMu4eckasi MPOMBIIIIEHHOCTb, METAJUTYPrusl, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO35IMCTBEHHOE IPOU3BOJCTBO, IHIIEBAs IPOMBIIIIEHHOCTh, (apMaleBTUYeCcKas
HPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKUX npenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTe€pHUajoB, 3JIEKTPOHHAs IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT HH.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBETCTBMM C CHUCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHUS MpeIMeTa « XUMHsD Ha YPOBHE CpPEIHEr0 00I1ero 00pa3oBaHus BbIIEIECHBI
CIEIyIOIIME  COCTABIAIOIIME: OCO3HaHME OOyYaroIIMMMCS  POCCHUMCKOW  IpaKAaHCKOU
WUJEHTUYHOCTH;,; TOTOBHOCTbH K CaMOPA3BUTHIO, CAMOCTOSITEJIBHOCTH W CAaMOOIPEACIICHHUIO;
HaJlM4Me MOTHBAllMM K  OOY4YEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSl NPUHATHIMH B OOLIECTBE MpPaBUJIAMU U HOpPMaMH IOBEACHUS; HaIU4He
MPaBOCO3HAHUS, YKOJOTHIYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABHUTh IIEJIU U CTPOUTDH KU3HEHHBIC
IIJIaHBbI.

JIM9HOCTHBIE PE3yNbTAThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaKaloT cHOpMUPOBAHHOCTH
OTIBITa TTO3HABATEIFHON W TIPAKTHYECKOM JNEATSIIEHOCTH 00yYaIOIMIUXCs B TIPOIIECCe peaTn3auu
00pa3zoBaTeNbHON AESTEITHHOCTH.

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS INperMeTa «XUMHUS» OTPaxaroT CPOPMHUPOBAHHOCTH
OTIbITa [MO3HABATENBHON U MPAKTUYECKOM JesATeNIbHOCTH 00y4YalolnXCcsl B MPOIecce peann3anuu
00pa30BaTeNbHOM 1eTEeIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpamxaaHCKOr0 BOCIMTAHMS:



OCO3HaHUA 00YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MIPEACTABJICHUS O COIMAIBHBIX HOPMaX W TpaBWIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘I@CKOﬁ JACATCIIbBHOCTU IIpHU CO3JJaHHUH y‘lC6HBIX ITPOCKTOB,
pPEHICHUN y‘IC6HBIX 1 IIO3HaBaTCJIbHBIX 3a4a4, BBIIIOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH NTOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
IPY aHAJIU3€ pa3IMYHbIX BUJOB yUEOHOH NesATEIbHOCTH;

2) MaTPpUOTHYECCKOI'0 BOCIIMTAHUSA

LIECHHOCTHOTO OTHOIIECHUSI K HMCTOPUYECKOMY M HAy4YHOMY HACJIEAUI0 OTEYECTBEHHOM
XHMUH;

YBa)XXCHUA K IMPOLECCY TBOPUCCTBA B obnactu TCOPHUU M IPAKTHYCCKOI'O ITPHUIIOKCHUA
XUMHHU, OCO3HAHUA TOIO, YTO JAaHHBIC HAYKH €CTb PE3YJbTAT JJIIHUTCIbHBIX Ha6J'IIOI[eHHfI,
KPOIIOTJIMUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyda yLIéHI)IX " MPAKTUKOB,

UHTEpeca M II03HABATCJIBHBIX MOTHBOB B IIOJIYYEHHH U IIOCIEAYIOLIEM aHAJIM3e
MH(pOpMaLIMU O MEPETOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:
HpaBCTBeHHOFO CO3HaHUuA, OTUYCCKOI'O IIOBCACHU A,

CIIOCOOHOCTH OLICHUBATH CUTYyAllUU, CBA3AHHBIC C XUMUYCCKHUMU SBJICHUAMU, U IPUHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACh Ha MOPAJIbHO-HPABCTBECHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OIIEHHUBAaTh CBOE IIOBEICHHUE U INOCTYIIKH CBOUX TOBapI/IH_[eﬁ C MO3ULMHI
HPAaBCTBCHHLIX U ITPABOBLIX HOPM U C y‘-IéTOM OCO3HAHUS MMOCIEACTBUI IMOCTYIIKOB;

4) popmMupoBaHuS KYJIbTYPbI 310POBbS:

IIOHHUMAaHHuA HCHHOCTefI 3A0pPpOBOI0 M 0e30I1acHOTO 06p333 KHU3HU, HCO6XOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIIICHUSA K CO6CTB€HHOMy (1)I/I3I/I‘~IGCKOMy N ICUXUYCCKOMY 300POBBIO;

coOUIIOJIeHHsT MpaBUJI O€30MacHOro OOpallleHusi ¢ BEIIeCTBAaMHM B OBITY, MOBCEIHEBHOM
JKWU3HH, B TPYAOBOU JEATEIBHOCTH;

MNOHUMAaHHA LCHHOCTU IIPaBUJI HWHAUBHUAYAJIIBHOTO W KOJUJICKTUBHOI'O 0e30I1acHOro
MOBCACHUS B CUTYAllUAX, YTPOKAOIINX 310POBbIO U JKU3HU J'IIOI[Gﬁ;

OCO3HAHHUS TOCJIEJCTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (YMOTPEOIEHUS aTKOTOoJs,
HapKOTHKOB, KypeHHUsI);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIEIOBATENbCKONW JESTEIBHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTUX BUIAX EATCILHOCTH;

YCTAaHOBKHM Ha AaKTUBHOC Y4YaCTHC B PCHICHUU [MPAKTUYCCKUX 3aJad COLIMAJIbHOM
HAIpaBJICHHOCTH (B paMKax CBOCTO KJlaccCa, IJ_IKOJ'ILI);



MHTEpeca K MPaKTUYECKOMY H3YUYECHUIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUU 110 XUMHH;

YBa)XXEHUS K TPY1y, JIIOJSIM TPYy1a U pe3yjIbTaTaM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBEIOOPY UHIUBUAYaTHHOU TPACKTOPUH 00pa3oBaHusl, Oyaymiei
npoeCCuu U peann3anui COOCTBEHHBIX KH3HCHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00IIecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

IKOJIOTHYECKH 1€IeCO00Pa3HOr0 OTHOMICHUS K MPHUPOIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MpoOieM, BIUSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIbLHOM CPEBI;

OCO3HaHHA H€O6XOI[I/IMOCTI/I HUCIOJb30BAHUS JOCTHKECHUU XUMUM JJIS pCUICHUA BOIIPOCOB
paroOHaJIbHOI'O IIPUPOAOIIOIB30BAHUA;

AKTUBHOTO HENPUATHS INEHCTBUI, NPUHOCAIIMX Bpel OKpYXKarollel IPUPOIHOHN cpele,
YMEHHUSI IPOTHO3UPOBATh HEOJAroNpUsTHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEANPHUHUMACMbIX
JICHCTBUN U NPENOTBPALLATD UX;

HAJIMYUSL PA3BUTOrO SKOJOTMYECKOTO MBIIIICHUS, DKOJIOTUYECKOW KYJBTYPBI, OIbITa
JICATEIIFHOCTH ~ OKOJOTMYECKOW HANpaBJICHHOCTH, YMEHHS pYKOBOJICTBOBAThCS HMH B
MI03HABATEIBHOW, KOMMYHUKATHBHON M COIIMATIBHOMN MPAKTHKE, CTIOCOOHOCTH M YMEHHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKH U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKH, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpY KaloIeM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKA, B IO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH M
pelIeHny mpobsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOexkIEHHOCTH B 0CO0OWM 3HAYUMOCTH XHMHUH JUISI COBPEMEHHOW IMBUWIM3AIMU: B €€
T'YMaHHCTUYECKON HANpaBICHHOCTH M BaXKHOW POJIM B CO3JIaHUM HOBOW 0a3bl MaTepHAIbHOU
KYJbTYpPBl, B PELICHUH ITI00ATBbHBIX TPOOJIEM YCTONYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBO,
SHEPreTUYECKOM, TMHUIIEBOH U DKOJOTHYECKOW O€30MacHOCTH, B PAa3BUTHH MEIUIMHBI,
00€CIIeYeHUN YCIIOBHU YCIICIIHOTO TPYyia U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJOTO UJIeHA
00111eCTBA;

eCTeCTBeHHO-HaquOI)'I rpaMOTHOCTH: TIOHMMaHHA CYIIHOCTH MCETOAOB IIO3HAHUA,
HCIIOJIb3YCMbIX B €CTCCTBCHHBIX HAYyKax, CIIOCOOHOCTH HCIIOJIE30BATh MoJIiy4yaCMbIC 3HAHUA IJIA
aHaln3a U OOBSCHEHUS SBIICHUI OKpYZKaroumero Mupa U NporucCxoAdlnxX B HEM PI3MCHCHPII>1,
YMCHUA OCJIaTh 000CHOBaAHHBIE 3aKJIFOUCHHS Ha OCHOBE HAay4YHBIX q)aKTOB 1 UMCIOIIUXCA TJaHHBIX
C ICJIBIO IMOJTYYCHHA JOCTOBCPHBIX BBIBOJIOB,



CIIOCOOHOCTH CaMOCTOSTEIBFHO HCI0Ib30BaTh XUMHUUYCCKHE 3HAHUS I pEIICHUSA np06neM
B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX;

HHTEpPECA K IIO3HAHUIO, HCCHCHOB&TGHBCKOﬁ JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIyYCHHIO HOBBIX 3HAaHMWA 1O XHMHU B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHbIX cepax npodeccHoHanbHON AeITEIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3yIbTaThl OCBOSHHUS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHErO
o01ero oOpa3oBaHus BKIFOYAIOT:

3HaYMMbIe IS (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXIUCUUIUIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUYHbIE OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crielr(uKy METO/I0B IO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
DHEPTUs, SBJICHHUE, MPOIecC, CHCTEMa, HAYYHBIH (aKT, MPUHLMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIEI0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

yHMBEpCaJbHble  yueOHble  JIeHCTBUS (mo3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE,
peryisTUBHBIE), oOecreunBaomme (HopMupoBaHue (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIuXCs;

CHOCOOHOCTh  OOY4YaloLIUXCsA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE JAEUCTBUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIHHBIMH YUCOHBIMU
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHA U PETYJISITUBHBIMU JEHCTBUSMH.

Ilo3naBaTe/ibHbIE YHUBePCAJIbHbIE YUeOHbIE el CTBHUS
1) 6a3oBbIe JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJIM3UpOBaTh IMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeaACIATL HEIW ACATCIBHOCTH, 3aJiaBas MNapaMCTpPbl W KPUTCPUHW HX OJOCTHUKCHUA,
COOTHOCHUTD PE3YJIbTATHI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIISAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HAHUI HpI/IéMLI JJOTHYECKOI'0 MBIIIJICHUA: BBIACIATH
XapaKTCPHBIC IIPHU3HAKU MOHATHH U YCTaHaBJIMBATh KX B3aUMOCBA3b, HCIIOJIb30BaTh
COOTBCTCTBYIOIINEC ITOHATHUA IJIA 00BICHEHHS OTACJIBHBIX (paKTOB n HBHCHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BEUICCTB U XUMHUYCCKUX peaxum‘fl;

YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY N3YUACMbBIMU SABJICHUSAMU,



CTPOUTH JOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, IEAYKTUBHbIE, IO AHAJIOTUH ), BBISABIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B pACCMaTPUBAEMBIX SIBJICHUSIX, (HOPMYITUPOBATh BBIBOJBI U
3aKJIF0YEHUS;

IPUMEHSATh B IIPOLECCE MTO3HAHUS MCIIOJIb3YEMbIE B XMMHUHM CHMBOJIMUECKHE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
xuMuueckass (GopMmyna, ypaBHEHHE XHMHUYECKOH peakuud — TMpU pElIeHUd Y4YeOHBIX
MTO3HABATEJIbHBIX U IPAKTUYECKUX 3a7a4, IPUMEHATh HA3BaHHBIE MOJIETIbHBIE IPEACTABICHUS 115
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMHUUYECKUX PEAKLIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKUE AeHCTBUS:
BJIaACTh OCHOBaAMHU MCTOJ0B Haquoro IIO3HAHHUA BCIICCTB U XUMHUYCCKUX peaKqu/i;

(bOpMy.TII/IpOBaTB o MW 3aJa4dd  HCCICOOBaHHWA, HWCIIOJb30BaTh IIOCTABJICHHBIC U
CaMOCTOATCIIbHO C(bOpMy.TII/IpOBaHHBIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHWA U OCHOBBI
JUIA (1)OpMI/IpOBaHI/I$[ THIIOTE3BI 11O IMMPOBCPKE MPAaBUIIbHOCTU BBICKA3bIBACMBIX CY)KIIGHI/If/'I;

BJIAJICTh HABBIKAMHM CaMOCTOSITCJILHOTO IUIAHUPOBAHMS M TPOBEICHHS YYCHUYCCKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsSI HAOIIOAATh 332 XOZOM IIpOIecca, CaMOCTOSTEILHO
MPOTHO3MPOBATh €ro pe3ysbTaT, (OpMYyIUpOBaThH OOOOMICHWS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIICIOBAHUS, COCTABISATh OOOCHOBAHHBINA OTYET O MPOJICITAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUYECKON HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESTENbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATbCA B PpA3IUYHBIX HCTOYHUKAX HHopManuu (HaydHO-NOMYyJIsIpHAs
JUTepaTypa XHMHUYECKOIO COJAEp:KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeta),
aHaTM3UPOBATh MH(OPMAIUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHUS, KPUTUIECKH OLICHUBATh
€€ 0CTOBEPHOCTh U HENPOTUBOPEUYHUBOCTD;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSTh PA3IUYHBIE METOABI MPU IOUCKE M O0TOOpE
uH(popMaIii, HEOOXOAUMOM JIJIs1 BBIMIOHEHUS YUeOHBIX 33/1a4 ONpPeAeIEHHOTO TUTIA;

pUOOpPETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHI U
PAa3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (pOopMy IpelcTaBieHUs] UHPOPMAIK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIM $I3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKkue M MaTeMaTHYecKue) 3HAKu U
CUMBOJIBI, hopMyIIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

HCIIOJI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIAIHOCTH.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:



3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbl B XOJ€ AMAJIOra W/WIH JUCKYCCHUH,
BBICKA3bIBATh HACHU, q)OpMyJII/IPOBaTB CBOM TMPCAJIOKCHUA OTHOCHUTCJIBHO BbIIIOJTHCHHUA
MPEJI0KEHHOM 3a/1a4u;

BBICTYNAaTh C MPE3EHTAUUEH pe3yJbTaTOB MO3HABATEIbHOU AESATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU  BBIIOJHEHUM XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIECTB,
peanM3anuu y4eOHOTO MPOEKTa, W (POPMYITUPOBATH BHIBOJBI MO Pe3yJbTaTaM MPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIAaCOBAHMS IMO3ULIUHI B XOZ€ 00CYkKIeHUS U OOMEHAa MHEHUSIMH.

PerJ’[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelCcTBUA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIISATH CBOK I103HABATEIbHYIO JIEATENIbHOCTD,
onpenenss e€ eI U 3aJauyd, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAUMOCTH KOPPEKTUPOBATh
npeJyiaraéMplii aIrOpuTM JEUCTBUN IPU BBINOJHEHUM Yy4€OHBIX U HCCIIEOBATEIbCKUX 33/ad,
BbIOMpaTh Haubosee F3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C YYETOM MOJYyYEHHUS! HOBBIX 3HAHUI O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEILHOCTH HA OCHOBE CaMOAHAJIM3a U CAMOOLIEHKHU.
HNPEJMETHBIE PE3YJIbTATbBI

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS MPOTrPAMMBbI 10 XMMHUHU Ha yriyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKIIOYAIOT crienuduueckue A y4eOHOro npenMera
«XUMU» HayuyHble 3HAHUS, YMEHHUS M CIOCOOBI NEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUBI JEATEIBHOCTH MO MOJYyUYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO
3HAHUW B Pa3IMuYHBIX Y4E€OHBIX CHUTyallMsIX, a TaKKe€ B PEabHBIX >KU3HEHHBIX CHUTYyalHsX,
CBSI3aHHBIX C XMMUEH. B mporpamme 1o XuMuu peaIMeETHBIE PE3YJIbTaThI IIPEACTABIEHBI 110 TO1aM
U3Y4YECHUS.

10 KJIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTpa)xaroT:

c(OPMHPOBAHHOCTD MPE/ICTABIECHUI: 0 MECTE U 3HAUEHUHN OPraHNYECKON XUMUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ poJiu B 00eCIIeYeHNH YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA B PEIICHUU
po0JieM SKOJIOTMYECKOM, SJHEPreTUYECKON U MUIEBOM 0€3011acCHOCTH, B Pa3BUTHUN MEIUIIMHBI,
CO371aHMM HOBBIX MaTepHalioB, HOBBIX MCTOYHHMKOB 3HEPIUU, B OOECIEUEHUU DPALMOHAIBHOTO
IPUPOONOIb30BaHUS, B (POPMUPOBAHUU MUPOBO33PEHMS U OOIIEH KYJIbTYpPbI UEIOBEKa, a TAKXKE
HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO U IPUPOTHON Cpeie;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolne
TIOHSATHUS — XUMUYECKUH JIEMEHT, aTOM, SIIPO M AJIEKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aToOMHbIe
opOUTaNM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aTOMa, THOpPUAM3AINS aTOMHBIX OpOUTaleH,
WOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHUIATEILHOCTb, CTENEHb OKHUCICHHS, XUMHYECKast
CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIIPHBINA 00BEM, YIIIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS TPYIINa,
pamukan, CTPYKTypHble (GopMynbl (pa3BEPHYTHIE, COKpalIEHHBIC, CKEIETHBIE), H30MEpHs
CTPYKTypHas U TPOCTPAHCTBEHHAs (T€OMETpHYecKasi, ONTHYECKas ), H30MEPhI, TOMOJIIOTUYECKUI



psil, TOMOJIOTH, YTJIEBOJOPOJIbI, KUCIOPOA- M a30TCOAEpXkalllhue OpPraHU4YeCKHe COEIUHEHMS,
MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIE COCTUHEHHUS; TEOPUH, 3aKOHBI
(nepuoguueckuit 3axkoH J[. . MenneneeBa, Teopusi CTpOCHHUSI OpraHMYEeCKUX BemiecTB A. M.
BbyTiiepoBa, 3aKk0H COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U IIPEBPALECHUS SHEPTUU IPU
XUMHUYECKHX PEeaKlUsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XMMUU, MUPOBO33PEHUECKUE
3HAHMS, JIeKAIIME B OCHOBE IMOHUMAHUS MPUYUHHOCTH M CUCTEMHOCTH XMMHYECKHUX SIBIICHUMH;
MPEJICTABICHUS. O MEXaHU3MaxX XHUMHUYECKUX PEAKIHi, TePMOIMHAMUYCCKIUX M KHHETUYCCKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHMsI, O B3aHMHOM BIUSHUM aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIax
(MHAYKTUBHBIN 1 Me3oMepHbIi 2 dexTrl, opuenTanTsl | u |l poxa); dbakromornueckue cBeacHUS
O CBOMCTBaX, COCTaBe, MOJTYYCHUH W OE30MaCHOM HCIOJIb30BAHUN BAKHEUIITUX OPraHMYECKUX
BEIICCTB B OBITY M MPAKTUYECKOW MCSITEILHOCTH 4YEJIOBEKa, OONIMX HAyYHBIX MPHUHIMIIAX
XUMHUYECKOI0 IPOU3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METaHOJIa, IepepadoTKN HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIC MPU3HAKH MOHATHIA, yCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLINE ITOHATHUS IIPU ONIMCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCIUHECHU;

c(OpMUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY Il COCTaBJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYI OPraHUYeCKUX BELIECTB;

COCTaBJIATh YPABHEHMSI XUMUYECKUX PEAKIIMM U PACKPBIBATH UX CYIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil TOCPEACTBOM COCTABIECHHUS MIEKTPOHHOI0 OajaHca 3TUX peaKIHid,
peakuuii HOHHOTO OOMeHa IMyTEM COCTaBJICHUS UX MOJHBIX U COKPALIEHHBIX MOHHBIX YPaBHEHMUI;

HU3rOoTaBJIMBAaTb MOJCIIM MOJICKYJI OpPraHMYCCKHUX BCHICCTB JId MWIUIFOCTpalluu HX
XUMHYCCKOI0 1 NPpOCTPAaHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH IPUHAIJICKHOCTh U3yUCHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K ONpPEeeNEHHOMY KJIacCy/TpyIie COEJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkinarype (IUPAC) i mpuBOIUTh TpUBHAIHHBIE HA3BAHUS
JUISL OT/IETIBbHBIX MPEACTaBUTENEH OpraHndecKUX BEUIeCTB (ITHIIEH, alleTUJIEH, TOIYOJ, ININLEPHH,
ATUJICHIJIUKOIb, (eHO, (POpMalIbIETH I, alleTalbIeT ], alleTOH, MypaBbUHAas KUCIIOTa, YKCyCHas
KHCJIOTA, CTEApUHOBAs, OJICMHOBAas, NAJbMHUTHHOBAs KHCJIOTHI, IVIMLMH, aJlaHWH, MaJlbTo3a,
(bpyKTO3a, aHWINH, TUBUHUII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U APYTHE);

C(i)OpMI/IpOBaHHOCTB YMCHUA OHNpCACIATb BHUI XUMHUYECKOH CBSI3H B OpraHU4YC€CKUux
COCOAUHCHUAX (KOBaJ'IeHTHaH 1 MOHHAaA CBA3b, 6- U T-CBA3b, BOAOPOJHAA CBHSL);

c(hOpMUPOBAHHOCTh yYMEHUSI MPUMEHSTH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHUX
BemiecTB A. M. byTtinepoBa st 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (HU3HUECKUEe U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEICTABUTEIICH PA3IUYHBIX KJIACCOB OPraHUYECKUX BELIECTB!
AJIKaHOB, LHUKJIOAJIKAHOB, AJIKCHOB, AJKaJHWCHOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOIOB,
CIIUPTOB, AIbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXapHIOB),



WUIFOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEXAY HUMH YPaBHEHHMSIMH COOTBETCTBYIOIIHX
XUMHYECKHX PEaKLUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (HOpMyIT;

c(OpMUPOBAHHOCTh YMEHHUS TMOATBEPXkAATh Ha KOHKPETHBIX MPUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOM CIOCOOHOCTH OPraHWYECKUX COCIMHEHMM OT KpPAaTHOCTH M THIIA
KOBAQJICHTHOM CBS3M (G- U TT-CBSI3M), B3AUMHOI'O BIIMSIHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

C(OPMUPOBAHHOCTh yMEHHS XapaKTepU30BaTh HCTOYHHKH YTJICBOJIOPOIHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepadoTKU W NPAKTUYECKOe NMPUMEHEHHE
IPOIYKTOB MEPEepadOTKH;

C(i)OpMI/IpOBaHHOCTI) BJIaACHUSA CHCTEMOM 3HAaHMH O €CTCCTBCHHO-HAYUYHBIX METOAAX
IIO3HAHUA — Ha6JHOI[eHI/II/I, U3MCPCHUHU, MOACIIMPOBAHUH, ISKCIICPUMCHTC (peaJIBHOM u
MBICJIGHHOM) U YMCHUA NPUMCHATL 3TH 3HAHUS,

Cc()OPMUPOBAHHOCTh ~ YMEHHSI IPUMEHATH OCHOBHBIC  OINEPAlMH  MBICIHTEIHHOM
NEeSITeTbHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, O0O0OIIEeHHe, CHUCTEMAaTH3alHIO, BBISBICHHUE
MPUYMHHO-CJIEACTBEHHBIX CBSI3€M — JJIs1 U3YUEHUsI CBOMCTB BEILIECTB U XUMUUYECKUX PEaKLIHA;

c(OpMUPOBAHHOCTh YMEHUM: BBISBIISITH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C MOHSTUSIMH U
NPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui 0ojiee OCO3HAHHOTO
MIOHUMAaHUs CYIIHOCTH MaTe€pUaJIbHOIO €IMHCTBA MHPA, UCIOJIB30BAaTh CUCTEMHBIEC 3HAHUS 110
OpPraHMYeCcKON XUMMHU JJIsi OOBSICHEHHS U IPOTHO3UPOBAHUS SIBICHUN, UMEIOIINUX €CTECTBEHHO-
Hay4HYIO [IPUPOLY;

c(OpMUPOBAHHOCTh YMEHHI: NPOBOAUTH pPacdy€Thl MO XUMHYECKUM QopmyiamM U
YPaBHEHUSAM XHMHUYECKUX PEAKIM C MCHONb30BaHUEM (DU3MUECKHX BENUYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAaKTEPU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO0 HAXOXKICHUIO XMMHYECKOH (OpPMYJIBI BEIIECTBA 1O M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, MIPOYKTaM CTOpaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAJTU3UPOBATH M OLEHUBATh C MO3ULIUN
HKOJIOTMYECKON O€30MacHOCTH MOCHEACTBHUS OBITOBOW W IPOMU3BOJICTBEHHOM JESITEIBbHOCTU
4eJ0BEKa, CBA3AHHOM C mepepadOTKOIl BeIIeCTB, HCMHONb30BATH IMOJTYYEHHbIE 3HAHUSA JUIS
HPUHATHS TPAMOTHBIX peIIeHUH MpoOIeM B CUTYaIUsX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTh XUMHUYECKUMH
HKCIEPUMEHT (TIOJTy4E€HUE U N3yUYEHHUE CBOICTB OPraHNYECKHUX BEIECTB, KAUECTBEHHbIE PEAKLIUU
YTJIEBOJIOPOIOB PA3IMYHBIX KJIACCOB M KHCIOPOCOAEPKAIINX OPTraHUYECKUX BEIECTB, PELICHUE
AKCTIEPUMEHTATBHBIX 33/1a4 110 PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOICHIEM MPABHIT
Oe3omacHOro odOpalieHus C BellecTBaMHM U JabopaToOpHbIM 000pyAOBaHHEM, (DOPMYIHPOBATH
LeNlb  HMCCIENOBAaHUs, MPEACTaBIATh B pa3MYHOM (QopMe pe3ysbTaThl SKCIEPUMEHTA,
aHaAJM3UPOBATh U OLEHUBAThH UX JOCTOBEPHOCTD;

c(OPMHPOBAHHOCTh YMEHHIA:

coOiroAaTh MpaBWila HKOJIOTUYECKU IIeJIeCO00pa3HOro MOBENEHUs B OBITY M TPYIOBOU
NESTENIbHOCTH B IIEJIAX COXPAHEHHUS CBOEro 30pOBbs, OKpYXarolled NpUpOaHON cpenbl u
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;



OCO3HaBaTh OMACHOCTh TOKCHYECKOrO JACHCTBHS HA >KUBBIC OPTraHU3Mbl OMpPEACIEHHBIX
OpraHWYECKUX BEIIECTB, MOHUMAas cMbica nokazarens [1/1K;

AHAJIN3UPOBATDH I.ICJICCOO6P33HOCTB IIPUMCHCHHA OpTraHU4YCCKUX BCIICCTB B
MMPOMBIIIJICHHOCTH U B 6LITy C TOYKH 3pCHHUA COOTHOLICHUS PUCK-II0JIb3a,

c(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBIATH LEJCHANPaBIECHHbI IMOMCK XMMHUYECKOH
MHPOpPMALlUU B Pa3IMYHBIX MCTOYHUKAX (HaydHas M ydyeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoil MH(popmauuu, VHTEpHET W apyrue), KPUTUYECKH aHATU3UPOBATh XHMHUYECKYIO
uHpOopMaLnio, epepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3aJa4en.

11 KUIIACC
HpC,I[MCTHBIe PE3YIbTATEI OCBOCHUA KypCa «O6ma;1 " HECOpraHN4YCCKas XUMUA») OTPAXKAIOT:

c(hOopMUPOBAHHOCTH MPEJICTABIICHU: O MATEPHAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y ITI03HaBA€MOCTH SIBJICHUM IPUPOJIBI, O MECTE U 3HAYCHUU XUMUHU B CUCTEME €CTECTBEHHBIX HayK
u e€ poinu B OOECHEUYEeHHWH YCTOMYMBOTO PA3BUTHUSA, B PEHICHUU MPOOIEM SKOJIOTHYECKOH,
DHEPreTHYECKON W THINEBOH O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepUaJIOB, HOBBIX  MCTOYHUKOB  DHEPIHH, B o0OecrieueHu  PaIMOHAIBLHOTO
MPUPOIONOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEIIOBEKA, a TAKKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpesie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIOJATrAOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbL, JJIEKTPOHHAs: 000JI0YKa aToMa, S-
, p-, d-aroMHBIe OpOHMTAIM, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aTOMa, TMOpHIM3aLis
aTOMHBIX OpOWTaNel, HMOH, MOJEKyJa, BaJEHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHMYEcKas CBs3b (KOBQJIEGHTHAs, HWOHHAsg, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi PEeIIETKAa, XUMUYECKas PEaKLHs, PacTBOP, DJIEKTPOIUTHI, HEIIEKTPOIIUTHI,
JJIEKTPOJIUTUYECKAsd  AUCCOLMALNA, CTENEeHb AUCCOLMALIMM, BOJOPOAHBIA  IIOKa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBON 3(h(PEKT XMMUUECKON peakli, CKOPOCTh XUMHUECKON
peakuuy, XUMHYECKOE paBHOBECHE, TEOpPUU M 3aKOHbI (TEOPHS AJIEKTPOIUTUUYECKON
aucconuanuu, nepuoaudeckuid 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB,
3aKOH COXPAaHEHUS U MPEBPALIEHUS JHEPTUU NP XUMHUYECKUX PEaKLMAX, 3aKOH IIOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOUIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XUMHH,
MHPOBO33PEHUYECKHNE 3HAHUsA, JIEKAIIHE B OCHOBE IOHUMAHUS NPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKUX SIBJICHUI; COBPEMEHHBIE IIPEICTABIICHNS O CTPOCHUU BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIDHOM M HAJAMOJIEKYJSIPHOM YPOBHAX; MPEICTaBICHUA O MEXaHU3MaX XUMHYECKHUX
peakiui, TEPMOJAMHAMHUYECKMX M KHHETUYECKHX 3aKOHOMEPHOCTSAX MX NPOTEKaHus, O
XUMHYECKOM PaBHOBECHM, PACTBOpAX M JUCIEPCHBIX cUCTeMax; (paKTOJIOTHYECKUE CBEACHMS O
CBOWCTBaX, COCTaBe, MOJIyYeHHUH U O€30MacHOM MCIOJIb30BAHUM Ba)KHEHIIUX HEOPTraHMYECKHX
BEIIECTB B OBITY M MpPAaKTHUYECKOW JAEATENbHOCTH YeJIOBeKa, OOIIMX HAy4YHBIX MPHUHIUIAX
XUMHYECKOTO TPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIE MPU3HAKHU MOHATHH, yCTaHABINBATh
UX B3aUMOCBA3b, UCIIOIb30BATh COOTBETCTBYIOIIME IOHATUS IPU ONKMCAHUM HEOPraHUYECKUX
BEILIECTB U UX MPEBPALLECHU;



c(OpMUPOBAHHOCTh YMEHHUS MCIIOJNB30BaTh XMMHUYECKYI0 CHUMBOJHUKY JUISI COCTaBIICHUS
dbopMyll BEHIECTB W YpaBHEHUN XHWMHUYECKUX PEAKIUi, CHUCTEMATHUECKYyI0 HOMEHKIATYpY
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIbHBIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUS OMPEIEISITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHX
AJIEMEHTOB B COCJIMHEHUSX, BUJI XHUMHUYECKOW CBA3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKAas,
BOJIOPOJIHAS ), TUIl KPUCTAUNIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATh 3aBHCUMOCTh CBOMCTB BEIIECTB OT BHJIA
XUMHUYECKON CBS3M U TUINA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pPa30BaHUs KOBAJEHTHOW CBA3H;

c(OPMHPOBAHHOCTh YMEHHHU: KJIACCH(PHULIMPOBATh: HEOPraHMYECKUE BEIECTBA IO HX
COCTaBy, XMMHUUYECKUE PEaKLUU 10 Pa3IMYHBIM MpPU3HAKaM (YUCILy U COCTaBy pearupyrolux
BEIIECTB, TEIUIOBOMY 3(P(EKTy peakuuu, H3MEHEHHIO CTEHNEHEW OKHUCIEHHs 3JIEMEHTOB,
00paTUMOCTH, YyYaCTHIO KaTajau3aTopa M JApPYrHe); CaMOCTOSTEIbHO BBIOMPAaTh OCHOBAHUS U
KPUTEPHH JIs1 KIacCU(PUKAIINH N3Y9aeMbIX BEIIECTB U XUMUYECKUX PEAKIINN;

c(OPMHPOBAHHOCTh YMEHHsSI pPAacKpbIBaTh CMBICH IHepuoauuyeckoro 3akoHa JI. M.
MengeneeBa U JIEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOIIYIO, OOBACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AIEKTPOHHOE CTPOSCHHUE aTOMOB M HMOHOB
XMMHYECKUX DJIEMEHTOB IepBOro—4eTBéproro nepuoaoB Ilepuonnueckoit cucremsr JI.H.
MenpeneeBa, UCMOIb3Yysl MOHATHS «IHEPTrETUYECKUE YPOBHUY, «IHEPreTUUECKUE MOTYPOBHWY,
«S-, p-, d-aTOMHBIC OPOUTAIIHY», KOCHOBHOE M BO30YKIEHHOE YHEPTETUIECKUE COCTOSHHSI aTOMaY,
OO0BSACHATH 3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB XMMHUYECKHUX JIEMEHTOB M UX COEIMHEHUH IO
nepuogaM u rpynmnam Ilepuonnueckoi cucremsl . 1. MeHneneeBa, BaJ€HTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHUI: XapaKTepU30BaTh (OMUCHIBATh) 00II1Ee XUMUYECKHE CBOMCTBA
BCIICCTB Pa3JIMYHBIX KJIIAaCCOB, MOATBCPIKIATh CYIICCTBOBAHUC TeHETUYECKON CBSI3H MCKOY
HCOpPTaHNMYCCKUMHN BCIICCTBAMU C IIOMOIIBLIO ypaBHCHI/Iﬁ COOTBETCTBYIOIINX XHWUMHNYCCKUX
peaxuuii;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIyil MOCPEACTBOM COCTABJIEHUS IEKTPOHHOrO OajlaHCa 3TUX peakUUil; peakluil HOHHOTO
oOMeHa MyTEM COCTaBIEHHMsSI HMX IOJHBIX M COKpAIIEHHBIX HOHHBIX YPAaBHEHUI; peakuuit
THJIPOJIN3a; PeaKkUUil KOMIUIEKCOOOpa3oBaHMs (Ha HpUMEpe TUAPOKCOKOMIUIEKCOB LIMHKA H
AITIOMUHMUS);

c(OpPMUPOBAHHOCTh YMEHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuuMii ¢ y4YETOM HX DJHEPreTHYECKHX XapAKTEPUCTHUK, XapaKTEP H3MEHEHHUS CKOPOCTH
XUMUYECKON pEaKIMu B 3aBHCHUMOCTH OT PA3JIMYHBIX (DaKTOPOB, & TAKKE XapaKTEP CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUSI TO]T BIUSHUEM BHEIIHUX Bo3nencTBuil (mpuHiui Jle [atense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUYCCKHE PEAKIIUU, JICKAIINE B OCHOBE
MPOMBINIUICHHOTO TOJYyYEHUsS CEepPHOW KHUCIIOThI, aMMHaKa, OOIUEe Hay4YHbIC TPUHIIAITHI
XUMHUYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh MPHUMEHEHHsS HEOPTaHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHUSI PUCK-TIONB3a;



c(hOpMUPOBAHHOCTH BJIaJICHUS CUCTEMOM 3HAHUII O METO/IaxX HAYYHOTO MO3HAHUS SIBJICHUN
MIPUPOJIBI — HAOIOICHNE, U3MEPEHUE, MOACTMPOBAHNE, SKCTIEPUMEHT (PEealbHBIM U MBICJICHHBIN ),
UCIIOJIL3YEMBIX B €CTECTBEHHBIX HayKaX, YyMEHHUs [PUMEHSTb HSTH 3HAHUA [pHU
9KCIIEPUMEHTAIBHOM HCCIIEJJOBAHUM BEIIECTB U JUISI OOBACHEHUS XUMHUYECKHX SIBJICHUIA,
MMEIOIIHNX MECTO B IPUPOJE, IPAKTUUECKON JIEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HH;

C(i)OpMI/IpOBaHHOCTI) YMEHUA BBIABJIATH B3aMMOCBA3b XUMHWYCCKUX 3HAHWUM C TOHATHSIMH U
MNpEACTABICHUAMU APYTUX C€CTCCTBCHHO-HAYUYHBIX IMPEAMCTOB JJIA 0oslee OCO3HAHHOI'O
IMOHUMAaHHA MAaTCPUAJIbHOTO €AUHCTBA MHPA,

c(OPMHUPOBAHHOCTb YMEHUS IPOBOJUTH PacUEThl: C UCIIOJIb30BaHUEM MOHATUH «MaccoBast
JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJISIPHAsl KOHLIEHTPALMs»; MAacChl BeL[eCTBA I 00bEMa rasa 1no
U3BECTHOMY KOJIMYECTBY BEUIECTBA, MACCE MM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKLUU
BEILIECTB; TEIUIOBOTO 3(p(eKTa peakliny; 3HaueHHUs BOAOPOIHOTO [IOKA3aTEIIs PACTBOPOB KUCIIOT U
IeJ04Yed ¢ M3BECTHOH CTENEHbI0 JUCCOLMalnu; Macchl (00bEMa, KOJIMYECTBAa BELIECTBA)
IPOAYKTa peaKi1H, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE PacTBOpa C ONpeAenEéHHON
MaccOBOH /10J1ei paCTBOPEHHOIO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH ); JJOJIU BBIXOJA
MPOJIYKTa PEaKINK; O0BEMHBIX OTHOIICHU Tra30B;

C(OPMUPOBAHHOCTh YMEHUI: CaMOCTOSITENBHO IUIAHUPOBAaTh W MPOBOANUTH XUMHUYECKUIl
AKCIIEPUMEHT (IIPOBEICHUE PEAKINii HOHHOTO OOMEHa, MOATBEPKICHNE Ka4eCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEIIECTB, ONPEACIICHHE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO MHINKATOPOB,
U3y4YCHUE BIHSIHUS PA3IMYHBIX (DAaKTOPOB Ha CKOPOCTh XMMHYECKOW pEaKIHMH, PELICHUE
9KCIIEPUMEHTAIBHBIX 33734 1o TeMaM «Mertamwis» u «Hemeramib») ¢ coON0eHuEM TPaBHII
Oe3omacHOro oOpaleHus ¢ BEIEeCTBaMU U J1aOOpaTOPHBIM 00OpYyIOBaHUEM, (OPMYIHPOBATH
[eNlb HCCICNOBAaHUs, TMPEICTABISATE B PAa3IUYHON (opMe pe3ynbTaTbl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH MX JIOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHHI: COOIIOATh MpaBUiia MOJb30BAHUS XUMUYECKON MOCYI0ON U
1abopaTOPHBIM 000PYI0BaHUEM, OOPAILIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKITUSIMH T10
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTHUYECKHU 11eJIeCO00pa3HOTo MOBEICHUS
B OBITY W TPYIOBOHM JEATENLHOCTH B IENAX COXPAHEHHUS CBOETO 3JI0POBBS, OKpY’KaroIIei
MPUPOTHON Cpeabl MW JOCTHXKEHHS €€ YCTOWYMBOTO PAa3BUTHs, OCO3HAaBAaTh OIACHOCTH
TOKCHYECKOTO JICMCTBUSI Ha JKMBBIE OPraHU3MBI OIPEACIEHHBIX HEOPTaHWYECKUX BEIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B pa3lIMYHBIX HCTOYHUKAX (HayuyHas U y4yeOHO-HayyHas JUTepaTypa, CpelcTBa
MaccoBoi HH(popmauuu, MHTepHET M Jpyrue), KPUTUUYECKH AaHAIU3UPOBATh XHMHUYECKYIO
uHpopMalnio, nepepadarbiBaTh €€ U UCHOJIb30BAaTh B COOTBETCTBUU C IMOCTABICHHON y4ueOHOMH
3agaden.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NMPOrpamMMbI Beero Kourtpoibhsbie | IIpakTH4ecKHe | ofpaszoBaTebHbIe
padoThI padoThI pecypcsl

Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
11| ctposnms prammecsos cosmmmest A ; Buomiorexa LLOK

' P p A ' https://m.edso0.ru/d69df650

M. bytneposa

Hroro mo pazneny 8

Pasnen 2. Yraesonopoabt
21 [Ipenenbubie yrieBOgOPOABI — AJKAHBIL, 5 bubnuoreka [IOK

' LAKJIOAJKAHbI https://m.edso00.ru/d69df650
59 HenpenenbHble yriieBogOpOIbl: aJIKEHBI, 14 1 bubnmnoreka [JOK

' aJKagUuEHBI, aIKHHBI https://m.edso0.ru/d69df650
2.3 ApomaTruyeckue yriieBogopo ikl (ApEHbI) 8 Bu6miorexa LIOK

' P y AOPOARTLap https://m.edso0.ru/d69df650
54 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U 4 bubnuoreka [IOK

' ux rnepepaboTka https://m.edso0.ru/d69df650
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https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650

2.5

FanoreanomBouHme YIJII€BOAOPOa0B

bubmuoreka [JOK
https://m.edso0.ru/d69df650

Uroro no pazgeny

35

Pa3znen 3. Kuciopoacoaepsxamnue oprannyeckue coeIuHeHust

bubmuorexa [JOK
31 Crpret. detion 1 https://m.edso0.ru/d69df650
. K:p060HHIJZH21: (;oez[:He};Hz: anbczj[egnnm : . BuGmiorexa LIOK
. KCTOHBI. HOBBIC KN ThI. JKHBI
P " . https://m.eds00.ru/d69df650
a¢upsl. XKupsr
bu6mmoreka [IOK
3.3 v 9
HICBOM! https://m.eds00.ru/d69df650
Uroro no pazgeny 41
Pasnen 4. AzoTcoaepixkaiiye opraHudecKkue coeIMHeHUus
bu6mmoreka [IOK
4.1 A A .b 12
ML AMHHOKHEIOTRL HETIH https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paspnen 5. BeicOkOMOJIEKY I PHBIE COCAUHEHUSA
51 BrIcokOMONIEKYISIpHBI WHEHHUS 6 Bubmmorexa LIOK
' COROMOICIY VPHPIE COCIHE https://m.edso00.ru/d69df650
Htoro no pazneny 6
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OBIIEE KOJIMYECTBO YACOB 110

[TPO'PAMME 102 0
11 KJIACC
KosnvecTBO 4acoB JJIeKTPOHHbIE
No n/nt HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
) NMPOrpaMMbl Beero Konrtpoibnsbie | lIpakTH4ecKHe | ofpaszoBaTebHbIe
padoThI padoThI pecypcsl
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMa. [lepnonnueckuit
11 3aKkoH U [lepuonuyeckas cucrema 9 bubnuoteka [JOK
' XUMHYECKHX 371eMeHToB [1. 1. https://m.edsoo.ru/2dd57f24
Menneneesa
12 Crtpoenue BeniectBa. MHOrooOpasue 1 bubnmnorexa [JOK
' BEIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
1.3 X 19 3
HIMITHCCIHE peaititin https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Paznen 2. Heopranuueckasi Xumusi
bubmuoreka [JOK
2.1 H 31 3
eMETallIEt https://m.edsoo.ru/2dd57f24
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https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

bubmuoreka [JOK
2.2 M 23 1
Crailit https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3pen 3. XumMus u ;Ku3HbL
31 Mertonnl TO3HAHUS B XUMUHU. XUMUS U 9 bu6mmoreka [IOK
' JKU3HB https://m.edsoo.ru/2dd57f24
Htoro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4
I[TPOI'PAMME
MNOYPOYHOE IINTAHUPOBAHUE
10 KITIACC
KosamnuecTBo yacoB
Ne Hara DJIeKTpOHHbIe HU(POBLIE
Tema ypoka K n
n/n Beero OHTPOJILHBIE PAKTHYECKHE |  y3yyeHusi | oOpa3oBaTebHbIC PeCypPChI
padoThI padoThI
[Ipeamer u 3HaueHue
|| |
et https://m.eds00.ru/3686e6f5
MHOT000pa3uu
OPraHUYeCKUX COCIAUHEHUMN



https://m.edsoo.ru/2dd57f24
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https://m.edsoo.ru/3686e6f5

DNEKTPOHHOE CTPOEHUE
aToma yriepoja (OCHOBHOE
1 BO30OYXAEHHOE
cocrosiHus). BaneHTHbIe
BO3MO)KHOCTH aTOMa
yriaepona

bu6mmoreka [JOK
https://m.edsoo.ru/0ce6fd4c

XnMuyeckasl CBSI3b B
OpraHUYECKUX
COCIUHCHHAX. MeXaHU3MbI
o0pa3oBaHMs KOBAJICHTHOU
CBSI3H, CIIOCOOBI pa3phiBa
CBs3EH

bu6mmoreka [IOK
https://m.edso0.ru/8d39f5c8

Teopus crpoeHus
OpPraHUYECKUX COEAUHEHUN
A. M. bytneposa

bu6mmoreka [JOK
https://m.edso0.ru/9e595ch8

Buner uzomepun:
CTPYKTYpHas,
IIPOCTPAaHCTBEHHAS.
OnexTpoHHbIE 3G (DHEKTHI B
MOJIEKYJIaX OpPraHU4eCKUX
COECIMHEHU I

bu6mmoreka [IOK
https://m.edsoo.ru/b0e61661

[IpencraBnenue o
KJIacCU(pUKALUU U
CUCTEMATHYECKas
Homenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

bu6mmoreka [JOK
https://m.edsoo.ru/c212dd21
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Knaccudukanus peakuuii B

bubmuoreka [JOK

5
OpPraHUYeCKON XUMHHU https://m.edsoo.ru/ba5706aa
C

S biGinorexa LIOK

B https://m.edsoo.ru/87a37cab
TeMe
AJKaHbI: TOMOJIOTUYECKUI
psina, obmas popmyna,

9 HOMEHKJIaTypa U H30MEPHs, bubnuorexa [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI

10 DOU3nIeCKre U XUMHUYECKHUE bu6mmoreka [IOK
CBOICTBA aJIKaHOB https://m.edso0.ru/3137711c
Haxoxnenue aikaHoB B

1 npupoje. Criocoobl bub6nuorexa [IOK
MOJTYYEHHsSI U IPUMEHECHUE https://m.edsoo.ru/259b0a5b
aJIKaHOB
[{ukmoankaHbl: 00IIast
¢dhopMyIa, HOMEHKIIaTypa U

12 U30MepHsi, 0COOEHHOCTH bubmuorexa [IOK
CTPOCHHS U XUMUYECKUX https://m.eds00.ru/156730d2
CBOMCTB, CITOCOOBI
TIOJTyYCHUS U TIPUMEHEHUE

13 Penrenne pacyéTHBIX 3a1a4 Bubmorexa [IOK

Ha OoIpeaciICHUcC

https://m.edsoo.ru/bf84d8eb
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MOJICKYJISIPHOM (hopMyITBI
OpPraHHYECKOTO BEIIEeCTBA
10 MaCCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB,
BXO/IAIIHX B €T0 COCTAB.
Cucremaru3anus u
0000111eHE 3HAHU 110
TEME

AJIKEHBI: TOMOJIOTUYECKUI
psia, obmas popmyia,

HOMEHKJIATypa,
14 3JIEKTPOHHOE U bubnunoreka [JOK
IIPOCTPAHCTBEHHOE https://m.edsoo.ru/273b0ale
CTPOEHHE MOJIEKYJI.
CtpyKTypHas 4 LUC-TpaHC-
M30MEpPHUsI ATTKEHOB
)
o | e s
) https://m.edso0.ru/21069ccd
[IpaBuno MapkoBHUKOBA
16 CriocoObI TToTy4YeHus U bubnmuorexa [JOK
NPUMEHEHHE ATKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padbora Ne 1
17 o teme "llonydyenue bubnnoreka [JOK

ATUJIEHA U U3yYEHUE €T0
CBOICTB"

https://m.edsoo.ru/0941eed8
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https://m.edsoo.ru/21069ccd
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https://m.edsoo.ru/0941eed8

Pemenne pacu€rHbIxX 3a1a4
Ha OIIpe/ieIICHUE

bu6mmoreka [JOK

18
MOJICKYJISIPHOM (hOpMYJIBI https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIEeCTBA
AJKaaueHsbl:

COTPSIKEHHBIE,

19 M30JIMPOBAaHHbIE, bubnuorexa [JOK
KyMYJIMPOBaHHBIC. https://m.edso0.ru/04298c0a
Ocobennoctu
AEKTPOHHOTO CTPOCHUS

20 XHWMUYECKUE CBOMCTBA bu6mmoreka [IOK
CONPSHKEHHBIX JTUCHOB https://m.edso0.ru/e561253d

21 Crioco6bl TToTy4eHus U bubnuoreka [JOK
MPUMEHEHHE AJIKaTUCHOB https://m.edso0.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUN
psia, obmas popmyna,

99 j;;\:(eTHI;f:Z:i’ bubnunoreka [JOK

P https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKY/I,
¢usnueckue cBoiicTBa

93 XHUMUYECKUE CBOMCTBA but6mmorekxa [JOK
AJIKIHOB https://m.edso0.ru/23493a93

24 KauecTBeHHBIE peakiiu Ha bubmuoreka [JOK

TPOMHYIO CBS3b

https://m.edsoo.ru/7b1c48da
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CriocoObI mosryueHus u

bubmuoreka [JOK

25
[IPUMEHCHHE AIKMHOB https://m.edsoo.ru/a6f9alea
P : N

26 n:mezzzjljj;q pactethl bu6mmoreka [JOK

yp . https://m.edsoo.ru/5db8e526
XUMHUYECKON PEeaKIuu
C

|
m https://m.edsoo0.ru/ad6b94b2

TEME
ApEHbI: TOMOJIOTUYECKU I
psia, obmas popmyia,
HOMCHKJIATYypa.

28 DNEeKTPOHHOE U bubnuoreka [JOK
MPOCTPAaHCTBEHHOE https://m.edsoo.ru/a92a7094
CTpOEHHUE MOJIEKYJ OeH30I1a
U TONyoua, uX (pusndeckue
CBOICTBa
% N

I

P - pearh https://m.edsoo.ru/a44alaed
3aMeEleHUs
XUMHUYECKUE CBOUCTBA
BPCHOB: Peakiti Bu6mmorexa [LIOK
30 MIPUCOCTMHCHHSI,

OKMCJIEHHE TOMOJIOTOB
OeH3oia

https://m.edsoo.ru/a44alae4
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OcCo0EHHOCTH XUMHAYECKUX

bubmuoreka [JOK

31
CBOWCTB CTHpPOJIA https://m.edsoo.ru/d5018a54
Pemenue pacuéTHbIx 3a7a4

39 Ha OIpeJeIeHue bu6mmoreka [JOK
MOJICKYJISIPHOM (hOpMYJIBI https://m.edsoo.ru/53461a2c
OpPraHMYECKOTO BEIIEeCTBa

33 CriocoObl nostyueHus u bubnuoreka [IOK
NPUMCHEHHE apECHOB https://m.edso0.ru/6f717d09
I'enetnyeckas CBSI3b MEXKIY BuGmiorexa LIOK

NOTMOTEK
4

3 PASIHAHBIMIL KIaccami https://m.edsoo.ru/ad6b94b2
YIJIEBOI0POJIOB
Pacuétel o ypaBHEHUAM
XUMHYECKUX PEAKIUH. BuGmorexa LIOK

35 C

peTeMaTsatuA Hv https://m.edsoo.ru/ad6b94b2

0000111eH1e 3HaHUH 110
Teme

36 IIpupoaHsbIit ras. bub6nuorexa [IOK
[TonyTHbIE HEDTAHBIE ra3bl https://m.edsoo.ru/ad6b94b2

37 Ea:eHIZ{TL;II/Ie};ZOHB " bubmuorexa [JOK

posLy https://m.eds00.ru/69b3398b

nepepadoTKu

38 Hedth 1 criocobsI eé Bubsmorexa IIOK

nepepabotku. [Ipumenenue

https://m.edsoo0.ru/21f9de78
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MPOAYKTOB MepepabOTKH
HedtH

I'enernueckas cBA3b MCXKIAY

bu6mmoreka [JOK

39
PASITHBIVIT CTACCAMA https://m.edsoo.ru/ad6b94b2
YIJIEBOJIOPOIOB
["asoreHonpoun3BoIHBIE
40 ngeBoiLOngocB: oeHIE bubnnoreka [JOK
JICKTPOHH HUC,
P P https://m.edso0.ru/82b4d759
peaKIu 3aMeIeHUs
rajioreHa
JeiicTBue 1menouei Ha
i | s
A https://m.edsoo.ru/ad6b94b2
JUTAJIOTCHAJIKAHOB C
MarHueM 1 IIMHKOM
C
22| obobuene suamii o biGmorera LIOK
B " " https://m.edso00.ru/20e89f22
pazaeny "YriaeBoaopoabl
KonTponbHas pabota mo
43 teme "YriueBogoposr" (KP bubmorexa HOK
AOPOA https://m.edso00.ru/95c¢9e298
3a 1 monyroaue)
[IpenenbHbIE OJHOATOMHBIE
44 CIIMPTHI: TOMOJIOTHUYCCKHUI Bubmorexa [IOK

psn, obmas hopmyIa,
CTPOCHHUE MOJICKYII,

https://m.edsoo.ru/df04c5cd
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M30MepHsl, HOMCHKIIATYpa,
Kiaccuukanms,
(du3HUecKre CBOMCTBA

XUMHYECKHAE CBOMCTBA

45 MPEACIIbHBIX OJTHOATOMHBIX bubmmorexa LIOK
bed A https://m.edsoo.ru/26ee34fe
CIUPTOB
CrniocoOsl MosTy4eHus u
46 CHOHIE OIHOATO bubmuoreka [JOK
MIPUMEHEHHUE OJTHOATOMHBIX
P A https://m.eds00.ru/484100000000000
CIIUPTOB
[Tpocteie 3¢upsr:
47 HOMEHKJIATypa U H30MEPHs, bubnuorexa [JOK
0COOEHHOCTH (PU3HUECKUX https://m.edsoo.ru/c2c788b2
Y XMMHYECKHUX CBOWMCTB
MHOroaroMHsbI€ CIIMPTHI:
48 ATUJIEHTJIUKOJb U bubmuoreka [JOK
TIUILEPHH, UX (QU3NUECKHe https://m.edsoo.ru/ee4d84aa
Y XUMHYECKHE CBOMCTBA
CriocoObI ostyueHus u
49 HOMMEHEHIE bubnmoreka [JOK
P https://m.edsoo.ru/d12e567d
MHOTOQTOMHBIX CITUPTOB
@DeHOoI: CTpOEHUE
50 MOJIEKYJIbI, PU3NYECKUE bubnnoreka [JOK

cBoucTBa. TOKCUYHOCTH
(dbenomna

https://m.edso0.ru/2ce726f8
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XUMHUYECKUE CBOUCTBA

bubmuoreka [JOK

51
dbeHona https://m.edso0.ru/037ca5f9
59 CriocoObl TTOTyYeHUs U bubmuoreka [JOK
npuMeHeHue GeHoa https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padota Ne 2.
P
53 3If:zlllieeHiiAeHTanLHHX 3a1au Bubmiorexa LIOK
P | 8 https://m.edsoo.ru/fd0ced09
1o TeMe "CrupTel U
benonsr"
C
54| ofoGuene st no bGiorers LIOK
B https://m.edso0.ru/1810ch9b
TeMe
ATNBIETHIBI M KETOHBI:
AJEKTPOHHOE CTPOCHHE
55 KapOOHWJIbHOM TPYIIIBL; bub6nuorexa [IOK
TOMOJIOTHUECKHUE PSIbI, https://m.edso0.ru/b139beaa
obrrast popmyna, U3oMepHs
Y HOMEHKJIaTypa
- gnr,;[emz[m u KGTOHLII Butmnorexa LOK
M3UYECKUE CBOMCTBA;
’ https://m.edsoo.ru/c887425¢c
peaKIu MPUCOSTUHEHUS
P
€aKIIMH OKUCIICHHS 1 BuGmiorexa LIOK
57 KaueCTBEHHbIE PEAKIINH

aJbAETUI0B U KETOHOB

https://m.edsoo.ru/a393baa9
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CriocoObI mosryueHust

bubmuoreka [JOK

58
aJbIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHEIE

59 npeaesibHbIe KapOOHOBBIC bubmuorexa [JOK
KHCJIOTBI, 0COOEHHOCTH https://m.edsoo.ru/fec0b113
CTPOCHHS UX MOJIEKYJI
W3omepust 1 HOMEHKIATypa BuGmorexa LOK

60 0
KapDOHOBLIX KHCjI of, mx https://m.edso0.ru/700cc87b
¢bu3nveckre CBONCTBA
XHUMUYECKUE CBOKCTBA

61 IpeeabHbIX bubnuorexa [JOK
OZTHOOCHOBHBIX https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0eHHOCTH CBOWCTB

62 MYpPaBbUHOHN KHCIIOTBI. bub6nuorexa [IOK
Mmuoroo6pasue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHUCIOT
Oco0eHHOCTH CBOWCTB:
HeMnpeIeIbHBIX U
apoOMaTHYECKHUX

0
. Kap aogzm(’;x’ Bu6miorexa [OK
UK HOBBIX

Fuiap ’ https://m.edso0.ru/83a08773
TUIPOKCUKAapOOHOBBIX

kucinot. [IpencraBurenu
BBICIINX KapOOHOBBIX
KHUCIIOT
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ITonsiTHE O IPOU3BOJHBIX

bubmuoreka [JOK

64
KapOOHOBBIX KHUCIIOT https://m.edso0o.ru/0d162d9d
CriocoObl TToTyYeHUs U

65 MIpUMEHEHHE KapOOHOBBIX bubmmorexa LIOK

P P https://m.edso0.ru/7c065c9d

KHUCJIOT
CrnoxxHbIe A(DUPHI:

66 TOMOJIOTUYECKUH PsI, bu6mmoreka [JOK
obast hopmyJia, H30MEpHs https://m.edsoo.ru/adfffe6d
Y HOMEHKJIaTypa

67 DOU3NIECKUe U XUMUUYECKHUE bu6mmoreka [IOK
cBoiicTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIx 3ama4:
0 YPaBHCHHIO

68 XUMHYECKON peaklnu, Ha bubnnorexa [JOK
OTIpeIeIICHUE https://m.edsoo0.ru/ad6b94b2
MOJIEKYJISIPHON (hOPMYIIBI
OpPraHUYECKOTO BEIIEeCTBA
ITpakTuyeckas pabora Ne 3.
Pemenne

69 AKCIIEPUMEHTANBHBIX 3374 bubmuoreka [JOK

o Teme "KapOoHoBbIe
KUCHOTEL. CIIOXKHEBIE

s¢upsr"”

https://m.edso0.ru/486671fb
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Kupsr: ctpoenue,

bu6mmoreka [JOK

70
(bm? FCCKHE H XHMITCCKHE https://m.edsoo0.ru/a19c5b98
CBOMCTBA (THIPOJIN3)
OCco0EeHHOCTH CBOWCTB
71| ooramen menmpezensio BuGinotexa LIOK
peA https://m.edso00.ru/b0331922
KUPHBIX KHCIOT. JKuphI B
pupoJie
MpEI1a KaK COIX BBICIINX
0 ,
e
mee ’ https://m.eds00.ru/3c566565
IloHsaTHE O CHHTETHYECKUX
Mmoromux cpeactsax (CMC)
I'eneTnueckas cBs3b
73 yIJIEBOJAOPOIOB U bu6mmoreka [JOK
KHCJIOPOICOICPIKAIINX https://m.edso0.ru/56790c96
OpraHUYEeCKUX BEUIECTB
74 Pacuétel 10 ypaBHEHUAM bubmuorexa [IOK
XUMHYECKHUX PEaKIIHid https://m.edsoo.ru/ad6b94b2
75 g;)cgetmﬂ::u:ﬂ Hu o bubmuorexa [JOK
HUE 3HAHUM 1
m https://m.edsoo.ru/f8eaf2eb
TEME
OO6mrast XxapakTeprucTuKa Bubmnoreka [JOK
76

YTJIEBOJIOB U
KJIacCU(PUKALIHS YTIIEBOIOB

https://m.edsoo.ru/7a9693al
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(MoHO-, TU- U

MIOJIMCaXapu/Ibl)
MoHocaxapusl:
77 (bu3uvecKre CBOMCTBA U Bubmmorexa LIOK
https://m.edsoo.ru/b4bdda2d
HaX0XJIEHUE B IPUPOJIE
IIpuMeneHue TIFOKO3bI, €€

78 3HAYCHHUEC B bubmuoreka [JOK
KHU3HEICATCIILHOCTH https://m.edsoo.ru/5e61122d
opraHuzMa
Jucaxapupl: caxapo3sa,

79 MaJIbTO3a U JaKTO3a. bub6mmoreka [IOK
Haxoxnenue B npupoie u https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE JHCaXapHJIOB
[Tonucaxapuasl: cTpoeHUE

80 MaKpOMOJIEKYI, bub6nuorexa [IOK
¢bu3nUecKre 1 XUMUYECKHE https://m.edsoo0.ru/72a04508
CBOWCTBa, MPUMEHEHUE

81 [TonsTre 00 bubmuorexa [JOK
HCKYCCTBEHHBIX BOJIOKHAX https://m.edso0.ru/6216e766
Pemenne pacueTHsIX 3a71a4
Ha OnpezeNeHne J0IU BuGmiorexa LIOK

82 BBIXO/Ia MPOJIYKTa pEeaKIUU

OT TEOPETHIECKHU
BO3MOKHOTO

https://m.edsoo.ru/7fde4 7ef
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CucreMaTusanus u

83 000011IeHHEe 3HAHUH 110 bubmmorexa [IOK
B https://m.edso00.ru/08d4364c
pasneny
[IpoBepounas padora 1o
84 If(flino OJCOAEPIKALIHE bubmmorexa [TOK
PORCOACPA https://m.edso0.ru/42c6678e
OpraHHYECKUE
coeauHeHH"
AMUHBI: K1accuuKarms,
| e o
pMYyJIa, pH, https://m.edsoo.ru/efa7e6ca
HOMCHKJIATypa U
(du3nueckue cBOcTBa
86 XHMHUYECKHE CBOMCTBA bu6mmoreka [JOK
anmu(aTHIeCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHUE
87 aHUJINHA, OCOOCHHOCTH bu6mmoreka [JOK
XUMHYECKHUX CBOMCTB https://m.edso0.ru/39cd21f1
aHWJIMHA
CriocoOblI ostyueHus u
88 cHemIe bubnmoreka [JOK
MIpUMEHEHH
P https://m.edsoo.ru/eal38763
anupaTHIECKUX aMUHOB
89 AMHPHOKHCIOTEL: Bubmorexa LIOK

HOMEHKJIATypa ¥ H30MepHs,
(hu3MvecKue CBOMCTRA.

https://m.edsoo0.ru/d1773e80
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OTI[GJIBHBIG npeacCTaBUTCIIN
0-aMHMHOKHUCIIOT

XUMHYECKHAE CBOMCTBA
AMHMHOKHCJIOT, UX

90 OMOJIOrNYeCcKOe 3HAUEHUE bubmmorexa [JOK
https://m.edsoo.ru/77df705a
amuHokuciior. CuHTe3 U
THJIPOJINA3 MTENTH OB
b
01 | romivepu: crpyxrypi BuGnorexa LIOK
pbl; CIPYKLYD https://m.eds00.ru/429e9899
0O€JIKOB
92 XHUMUYECKUE CBOMCTBA bub6mmoreka [IOK
OEJIKOB https://m.eds00.ru/6237306d
A3zoTcoaepxaime
0 FGTGpOHI/IKJ'II/ILII_IeCKI/Ie BuGmiorexa LIOK
nHeHns. HyKIenHOBBI
coeHe YIICHHOBRIC https://m.edso0.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE
1 OMOJIOTHYECKAs POJTh
ITpakTuyeckas padora Ne 4.
Pemienue
94 AKCIICPUMEHTAJIBHBIX 337124 bubnrorexa [JOK
o TeMe "A30TcoaepiKaiue https://m.edso0.ru/8e3c02d1
OpraHHYECKHE
coenuuenus"
95 I[Mpaktuyeckas pabora Ne 5. brbnmorexa IOK

Pemrenue

https://m.edsoo.ru/bde3fdf6
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SKCIEPUMEHTAIIbHBIX 337124
o Teme "Pacno3naBanue
OpraHUYECKUX
coenuHeHun"

KontposbHas pabota mo
Teme "A3oTcoaepxkaniue

bu6mmoreka [JOK

96
OpraHUYeCKue https://m.edsoo.ru/ce561bc7
coenunenus" (MKP)

OCHOBHBIC TIOHSTHSI XUMHUHU
G | Tccrouonckyap: Busmorera LIOK
WHEHHUI U METOJIbI HX
s s https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIMMEPHU3ALIHS
Y MOJIMKOHICHCAIIUS

98 IInactMaccel. YTunmzanus bu6mmoreka [JOK
U repepadoTKa IIacTHKa https://m.edso0.ru/82242e0f
2 : i

o | o

YIYKH: https://m.edso0.ru/246103ec
Pe3una
BonoxkHa: HaTtypalbHbIE,

100 HCKYCCTBEHHBIE, bubmuorexa [IOK
cunTeTndeckue. [lonumepsr https://m.eds00.ru/5963a601
CITCIIMATFHOTO Ha3HAYCHHUS

Lol [TpaxTrueckas padota Ne 6. Bubmnoreka [JOK

Pemrenue
AKCTIICPUMEHTAIIbHBIX 33724

https://m.edsoo.ru/3aebd77a
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o teMe ""Pacnio3snaBanue
J1acTMacc U BOJIOKOH"

O06001IeHne 1
CUCTEMATHU3ALSL

102 HU3y4YEHHOTO MaTepuasa 1o 1 bubmuorexka [JOK
TeMe https://m.edsoo.ru/6a22ble8
"BricokoMOIeKyIsIpHBIC
COeIMHECHHUS"
OBUIEE KOJIMYECTBO YACOB 102 3 6
I10 TIPOIT'PAMME
11 KJIACC
N KomriccTo Jacon Jara JJ1eKTPOHHBbIE HU(PPOBHIE
o/ Tema ypoka Beero Koutpoannuse | TMpaxtiueckne | ysywenus o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeel
1 Atom. CocTaB aTOMHBIX SED. 1 bubnuorexa [IOK
Xumuyeckuit anemeHT. M30T0mb! https://m.edsoo.ru/59c112ee
5 CTpoeHue AIIeKTPOHHBIX 000I0YeK 1 bubnmoreka [JOK
aTOMOB, KBAHTOBBIE UHCIIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMruaecKkux 1 bu6mmoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-ameMenTHI) https://m.edso00.ru/61294af9
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Pacnpez[eﬂeHHe OJICKTPOHOB 11O

bubmuoreka [JOK

4
ATOMHBIM OPOUTAIIAM https://m.edsoo.ru/f5f750fe
DIIeKTPOHHBIE KOH(PUTYpALTUH
5 aTOMOI; 3J'I€MCHTOB(bB OZII;OEHOM u bubmmorexa LIOK
- https://m.edso0.ru/8149e846
BO30YXJIEHHOM COCTOSTHUHT
6 DNEeKTPOHHbIE KOH(UTYpaIuu bubnnoreka [JOK
HOHOB. DIIEKTPOOTPULIATEILHOCTb https://m.edsoo.ru/a0764b24
[Tepunonnueckuii 3aKoH U
[Tepunonnueckas cucrema
7 XI/II\I?II/I‘-ISCKI/IX anemenTtoB /J[. bubmmorexa LIOK
T https://m.eds00.ru/16957c01
MeneneeBa, CBA3b C COBPEMEHHOU
TEOpHUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHX DJIEMEHTOB H
8 00pa3yeMbIX UMH MPOCTHIX U Brbmiorexa LIOK
pasy P https://m.edsoo.ru/f8468927
CJIOHBIX BEIIECTB MO FPyIIam u
nepuoaam
9 Cuctemaru3anus 1 0000IICHUE bubmuorexa [JOK
3HAHUH 10 TeMe https://m.edsoo.ru/8fad2942
Buasl xumuueckoil cBSA3U.
Mexanu3mbl 00pa3zoBaHUs
. P bubmuorexa [JOK
10 KOBAJIGHTHOM CBsi3u. BomopoaHas

CBsA3b. MeXMOJIEKYJIISIpHBIE
B3aUMOJICUCTBUA

https://m.edsoo.ru/5a8072af
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BaneHTHOCTE U BaJIEHTHLIE
BO3MOXXHOCTH aTOMOB. CBS3b

bu6mmoreka [JOK

11
9JIEKTPOHHOU CTPYKTYPBI MOJIEKYJT https://m.edsoo.ru/3d2ca093
C X T€OMETPUYECKUM CTPOCHUEM
IIpe e e
o | R e
A ’ https://m.edsoo.ru/8c66b12a
HOMCHKJIATypa
BemecTtBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSA. THIIbI bubnuorexa [JOK
13
KPHUCTAJUIMYECKUX PEIICTOK https://m.edso0.ru/e167635b
CBOMCTBA BEILIECTB
ITo € 0 Jucrepe CUCTEMaX.
14 IT :ﬂITHaBJIeI[;H: opK:J;IE)I/IHHLr ’ bubmmorexa LIOK
pelt A https://m.edsoo.ru/da2c70e4
pacTBopax
VcTuHHBIE pacTBOPHI:
HACBIIICHHBIC | HEHACBIIIIEHHBIE, bubnunoreka [JOK
15
PacTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucrammoruapatst
CriocoObI BEIpayKEHUS bubnmoreka [JOK
16
KOHIIEHTPALlUN pacTBOPOB https://m.edso0.ru/328e653a
Pemenue 3a1a4 ¢ UCMoIb30BaHUEM
17 TTOHATHH ""MaccoBast T0JIs bu6mmorexa [JOK

pacTBOpEHHOTO BellecTra',
"MOJIIpHasi KOHLIEHTpaus"

https://m.edso0.ru/785e0ab4
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Knaccudukanus u HoMeHKIaTypa

bubmuoreka [JOK

18
HCOPraHHYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremarusanus 1 00001eHne bu6mmoreka [JOK
3HAHUI 10 TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam
"Ctpoenue atoma. [lepunognueckuit
3akoH u [lepuoanueckas cuctema Bu6 110K
nonMoTeKa
20 XuMUYecKkux anemeHTos Jl. 1.
won o https://m.edsoo.ru/70a60aa4
Menneneesa", "Ctpoenue
BelecTBa. MHOrooopasue
BelecTB"
Knaccudukamms XuMmmudaeckux
peaKkIuil B HEOPraHUYECKON 1
OpraHUYECKON XUMHUU. 3aKOH BuGmorexa IOK
21 COXpPaHEHHUS MacChl BEUIECTB; 3aKOH https://m.eds0o.ru/6335cdd2
COXpaHEHUSI U MPEBPAIICHUSI — '
SHEPTUU MPU XUMHUECKUX
peaKIusIx
TennoBble 3¢ (HeKThl XUMUYECKHX BuGnmorexa [OK
. HNOJIHOTEK
22| peaxuii. Tepvoxiiieckie https://m.eds00.ru/d1db86da
ypaBHEHUS — '
Brraucienus o ypaBHEHUSIM
bubnuorexa [JOK
23 XUMHYECKHUX pPeaKkIHi u a

TEPMOXUMHYCCKUM YPAaBHCHUAM

https://m.edso0.ru/87b13954
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CKOpOCTh XMMHUYECKOHN peaklH, e&
3aBHCHUMOCTb OT Pa3JIMYHBIX

bu6mmoreka [JOK

24
dbaxTopos. Karanus u https://m.edsoo.ru/ad6b94b2
KaTaJn3aTOphI
25 ['oMoreHHsi€ ¥ reTepOreHHbIC bubmuoreka [JOK
peaKiuu https://m.edsoo.ru/ad6b94b2
e {[]?[))aKTI/ILIeCKaSI pabota gg 1 mo Teme BuGniorexa LIOK
JUSTHUE Pa3IU4HbIX (PAaKTOPOB Ha
P . P \ https://m.edsoo.ru/1facaldl
CKOPOCTb XUMUYECKOH peaKuu
97 OO0paTtumbie 1 HEOOPATUMBIE bubnuorexa [JOK
peakii. XMMUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuueckas pabora Ne 2 o teme
28 "BnusiHue pa3nnyHbIX PaKTOPOB HA bubnuorexa [JOK
MOJIOKCHUE XUMHUIECKOTO https://m.edsoo.ru/3bf34e17
paBHOBeCHS"
20| Cumme e smopomrin. Eumiorexa LIOK
P ' https://m.edsoo.ru/5f766bdf
Crenenp aucconuanyu
HNonnoe npounsBeneHne BOIbI.
30 Cpena BOAHBIX pacTBOPOB. bubnmnorexa [JOK

Bonopoausriit nokazarens (pH)
pactBopa

https://m.edso0.ru/3966ca89
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I'maponns coneit. Peakuuu,

bu6mmoreka [JOK

31
HPOTCKAIONUIC B pacTBopax https://m.edsoo.ru/09d5a9hbd
JEKTPOJIIUTOB

“ {[}I{)aKTI/ILIeeCKaH pea60Ta Ne 3 o Teme BuGnorexa LIOK

MMUYECKHE peaKkliy B
peaitlt Y https://m.edsoo.ru/2e3daeb0
pacTBOpax AJIEKTPOJIUTOB
OKuCIUTENBHO-

33 BOCCTAHOBUTEJIbHBIE PEAKIINH. bubnuorexa [JOK
BakHemne OKUCIMTEN | https://m.eds00.ru/56226060
BOCCTAaHOBUTENH

34 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bubnuorexa [JOK
WOHHOT0) OaaHca https://m.edso0.ru/fb691387

35 DIIEKTPOIN3 PaCTBOPOB U bubnuoteka [JOK
pacIijiaBOB BEIIIECTB https://m.edso0.ru/93fb97d2

36 Pemenue 3a1a4 pa3muIHBIX THIIOB bubmmorexa LIOK

AP https://m.eds00.ru/5a859d16

37 Pemenue 3a1a4 pa3nu4HbIX TUIIOB Brbmiorexa LIOK

AP https://m.edsoo.ru/5afa265d
> "0 eMe eeime https://m.edsoo.ru/c161eb85
peakuun

39 KonTtponbHas pabota o Teme bubnuorexa [IOK

"Xumuueckue peakuuu"”

https://m.edso0.ru/a8a0a930
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ITonmo)xenne HEMETaIJIOB B
[lepuoauueckoii cucteme
XUMHUYECKHX dj1eMeHToB 1. 1.

bu6mmoreka [JOK

40
MeHneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOCHUs X aToMOB. du3nueckue
CBOICTBa HEMETAJIOB
A
u | e
PHMEP posa, CepEL, https://m.edsoo.ru/ef92c91c
docdopa u yriaepomaa)
Bonopon: moirydenue, puzndeckue bubnuorexa [JOK
42 .
U XUMHUYECKUE CBOMCTBA. [ uapu bl https://m.edso00.ru/0aa8f613
r : )
o | e
Y o https://m.edsoo.ru/4e223795
U XUMHYECKUE CBOMCTBA
r .B i
POACOACPAAT A https://m.edso0.ru/6b3255e6
raJloreHOB
JlabopaTOpHBIC U TIPOMBIIIIIICHHBIC
45 CIIOoCOOBI TOTyUYEHUS TaJOTEHOB. bubnmoreka [JOK
[IpumeHeHue rajJoreHoB U X https://m.edsoo.ru/6971aca4
COEeTMHEHNN
IT 6ota Ne 4.
pakTudeckas padora No BuGmiorexa LIOK
46 Pemenue skcriepuMeHTATEHBIX

3aga4 mno reMme "I"anoredsr"”

https://m.edsoo.ru/8bh26fecd



https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

Kucnopon: naboparopHsie u
HPOMBIIIICHHBIE CIIOCOOBI

47 noytydeHus1, Gu3n4IecKue u bubmmorexa LIOK
Y ’ . https://m.edsoo.ru/c8abc36a
XUMHYecKHe cBoiicTBa. O30H.
[IpumMeHeHne KUCIOpoia U 030Ha
48 OKkcHuabl U MEPOKCUIBI bubmorexa HOK
A p A https://m.edso0.ru/5¢8816a0
49 Pemrenne 3amad pa3InyHbIX TUIIOB bubmmorexa [JOK
A&t p https://m.edso00.ru/2b6d8h4b
Cepa:
50 | onocot nonyserms, (racone BuSmorexa LIOK
YHCHI, https://m.edsoo.ru/46afael6
1 XUMHUYECKHE CBOMCTBA
bu6mmoreka [IOK
51 C
CPOBOAOPOA, CYbhHIEI https://m.edso0.ru/7¢875999
K
52 ci”;é’:;;; chpziagfz%HHocm bubmorexa HOK
Iv[ E) ’ https://m.edsoo.ru/8cfa2548
CBOICTB CepHON KHCIOTHI
[IpakTuueckas padora Ne 5.
53 Peienne skciepuMeEHTAIBHBIX bubnuorexa [IOK
3anad o Teme "Cepa u eé€ https://m.edsoo.ru/0afb05e4
coequHeHuA"
54 A30T: HaXOXKJIEHUE B IPHPOJIE, Bubmmorexa [IOK

CHOCOOBI OTY4YeHHUs, PU3NIECKUE

https://m.edsoo.ru/badd2255
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1 XMMHYECKHE CBOMCTBA. AMMUAK,

HUTPUIBI
K
55 c:eCHI/?IfeOIfI/(I:; iigf:[gif)%HHOCTH Bubmmorexa LIOK
{[ . https://m.edsoo.ru/e2965afe
CBOICTB a30THOI KUCIIOTHI
56 [Ipumenenue azora u €ro bubnnoreka [JOK
COCIMHCHUH. A30THBIC YI00pEeHUS https://m.edso0.ru/129f5059
®Dochop: HaxOXKIEHHNE B IPUPOJIE,
57 CIocoObl ONMy4YeHusl, PU3NYECKUE bubnuorexa [IOK
U XUMUYecKkue cBoricTBa. Dochu bl https://m.edsoo.ru/9a6b43ec
u GochuH
O
58 q):(fgimc((i))ozq)og b & KOO Bubanorexa [IOK
»KaInue KACIOTHI.
peoACp " https://m.edsoo.ru/c7a2d429
Comu dhochopHOH KHCITOTHI
. lc'ipeHMeIZeHI/ie g;?)cc((ll))(())pa 1 eeFO bubmmoreka [IOK
WHEHUH. HBI
A P https://m.edsoo0.ru/a218070a
yao0peHus
[IpaxkTuueckas padora Ne 6.
60 Peienne skciepuMeEHTAIBHBIX bubnuorexa [IOK
3aga4 1o teme "A3oT u pochop u https://m.edso0.ru/8175ac3f
UX coequHeHnT"
61 Vriepoa: Hax0XKIEHHE B IIPUPO/IE, Bubsmorexa IIOK

AIUTOTPOITHBIE MOU(PUKALINY;

https://m.edsoo.ru/1eb19f9e
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¢u3nvecKkre 1 XUMHYECKHIE
CBOMCTBA, IPUMEHEHUE

Oxkcua yriepona(ll), oxenn

bu6mmoreka [JOK

62 yfnepoﬂa(lv)’ JTONBHEN KHCHOTa | https://m.edsoo.ru/dba58adf
e€ comu
63 Pemenue 3aga4 pa3nu4yHbIX TUIIOB Bubmmorexa LIOK
ATLP https://m.eds00.ru/6029b609
Ny erMI-éI/Ifli HaxomﬂeHqu): B MPUPOJIE, BuGnorexa LIOK
CIIOCOOBI MOJyYeHHUs, PU3nUecKue
YHCH, https://m.eds00.ru/143558ab
1 XMMHYECKHE CBOMCTBA
65 Oxkcua kpemuausi(1V), kpemaueBas bubnuotexa [JOK
KHMCJIOTA, CHUIMKATEI https://m.eds00.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €T0 bubnnorexa [JOK
66 coequuennii. CTekmno, ero https://m.edso0.ru/393cdacO
HOJTy4€HHE, BH/IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemrenne 3a1a4u pa3andyHbIX THIIOB Bubnuorexa LIOK
AP https://m.eds00.ru/b624801
68 Cucremarusanus 1 00001eHne bu6mmorexa [{JOK
3HaHui o teme "Hemeramisr" https://m.edso00.ru/6e864db5
69 KonTponbhas pabota no teme bubnnoreka [JOK
"Hemeramsr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJabTaToOB KOHTPOJIbHON bubnuorexa [IOK

paboThI, KOPPEKIIHSI OIITMOOK

https://m.edsoo.ru/2b7e9510
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ITonoxxeHne MeTanIoOB B
[lepuoauueckoii cucteme
XUMHYECKHUX DIIEMEHTOB.

bu6mmoreka [JOK

71
OCOOEHHOCTH CTPOCHUS https://m.edso00.ru/9839c16¢c
3JICKTPOHHBIX 000JI0YEK AaTOMOB
METAJIJIOB
OO0mue ¢puznyecKkrue CBOMCTBa
bu6 OK
72 MeTayioB. [IpuMeHeHne METaJIIOB uommorexa L1
B GBITY ¥ TEXHIKe https://m.edsoo.ru/51dac9d3
73 CmuiaBsl MetasuioB. Kopposust bubnuorexa [JOK
METaJlIOB https://m.edso0.ru/42b872e3
bu6 OK
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB nosmotexa Il
https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUYECKUN PSTT
bu6mmoreka [IOK
75 i .06
Sigfg;?{;zy::;ﬁ(ﬁemﬂif https://m.edsoo.ru/94eb377a
OO01mas xapakTepuCcTHKa METAJIOB
|A-rpynmsl [lepuoanueckoit
CUCTEMBI XUMUYECKUX JIEMEHTOB.
bu6 OK
76 Harpuii u xanuii: nonyuyenue, nomorexa Il
usiecKie ccKte https://m.edso0.ru/e12c26b3
M3UYECKUE U XUMHYECKH
CBOMCTBa, MPUMEHEHHE TTPOCTHIX
BEIIECTB U UX COCTNMHEHNH
77 OO01mast XapaKTepUCTHKa METAJLIIOB butmmoreka [IOK

IHA-rpynmsr [Tepuoandeckoit

https://m.edso0.ru/7c3e49c0
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CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.
Maruuii 1 KaJablUii: TOJTy4YeHHE,
buznyecKkue 1 XuMUYECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCAMHEHUN

JKEcTKoCTh BOIBI U CIIOCOOEI €6

bu6mmoreka [JOK

78
yCTpaHCHUS https://m.edsoo.ru/c74bfae9
A 7 .

o | At e

. https://m.edsoo.ru/0e79b266

CBOICTBa, IPUMEHEHUE
AmdoTepHbIe CBOICTBA OKCHIA U

80 TUAPOKCUIA ATIFOMUHMS, bubnnorexa [JOK
THJIPOKCOKOMIUICKCHI ATFOMUHHS, https://m.eds00.ru/5d12d318
UX IPUMEHEHHE

81 Pemienue 3a1a4 pa3nuyHbIX THUIIOB
[IpakTuueckas padbora Ne 7.

82 Pelienne skciepuMeEHTAIBHBIX bu6nuorexa [IOK
3a/1a4 1Mo TeMe "MeTalbl TIIaBHBIX https://m.edsoo.ru/27a4af43
noarpynm”
OO11ast XapaKTepUCTHKA METAJIJIOB

83 no6ouHbIX noarpymn (b-rpymm) bubnuorexa [IOK

[Tepuoanyueckoit cucTeMsl
XUMHUYECKHUX DIIEMEHTOB

https://m.edso0.ru/610d7431
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duznueckre 1 XUMUYECKUE

84 i . eruuii bu6mmoreka [JOK
CBOICTBa XpoMa M €ro COeIMHEHUH,
P A https://m.edsoo.ru/9911bef3
UX MPUMEHEHHE
Baxueriume coenuHeHUs
85 e A bu6mmoreka [JOK
Maprasiia. MaHTaHaT Kajus,
prat P . https://m.eds00.ru/039d69c8
€ro OKHCIIUTENbHbIE CBOWCTBA
Ou3nyYecKue 1 XUMUIECKHE
86 CBOMCTBA keJje3a U ero bubnuorexa [JOK
coeaunenuii. [TonyueHue u https://m.edsoo.ru/1b7f8741
MIPUMEHEHHUE CIIJIaBOB XKeJe3a
dusnueckue 1 XUMHIECKUE
87 CBOICTBa M€ e€ coeIMHEeHU bubmmorexa [JOK
BOICTBa MEITU U JTIUHEHUH,
https://m.edso0.ru/2bc0f954
WX TIPUMECHEHHUE
dusndeckue 1 XUMHIECKUE
CBOMCTBA IIMHKA U €70 COCTUHEHN, bubmuoreka [JOK
88
UX TIPUMEHEHHE. https://m.edsoo.ru/b1f2beal
['uapoKCOKOMITIIEKCHI IUHKA
[IpakTnueckas padora Ne 8.
89 Peienne skciepuMeEHTAIBHBIX bubnuorexa [IOK
3a1a4 1o reMe "MeTalbl https://m.edsoo.ru/a6e352ea
noOoYHbIX moarpymnm"
bu6mmorexa [JOK
90 Pemenne 3a1a4 pa3muyHBIX THIIOB

https://m.edsoo.ru/a8b83d83
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O00011eHUE U CUCTEMATU3 AL

91 M3YYEHHOI0 MaTepuaa o TeMe Bubmiorexa LIOK

| Y " P https://m.edsoo.ru/e91fe975
Merannbl

92 KoHnTtponbHas pabota 1o teme bubmuoreka [JOK
"Merasmib" https://m.edsoo.ru/83f63ea3

93 AHanu3 pe3yJbTaTOB KOHTPOJIbHOMN bubnnoreka [JOK
paboThI, KOPPEKIIHS OIIHOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecnieueHun

94 YCTOMYHUBOTO pa3BUTHUSA bubnuorexa [IOK
4esoBedecTBa. [IoHATHE O HAYYHBIX https://m.edso0.ru/080fe1f0
METO/IaX UCCIIEI0OBAaHUS BEILIECTB
HaydHbIe IPUHITUITBI OpTaHU3AIHH

95 XUMHYECKOT0 IPOU3BO/ICTBA. bubnuorexa [JOK
[TpombITIEHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYeHUs] BaXKHEHUIIINX BEIIECTB

PYAIOMIER Cpel https://m.edsoo.ru/9f11bf51

MOCIIEACTBHUS

97 XUMHS U 310POBbE YEIOBEKA. bubnuorexa [IOK
JlexapcTBEHHbIE CPEICTBA https://m.edso0.ru/a6552721
Xumus numu. Poab XI/\I'MI/II/I B BuGmiorexa 1IOK

98 o0ecreueHny MUIIeBOn

0€30I1aCHOCTH

https://m.edsoo.ru/1f7b5bd2
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99 Kocmernyeckue u mapgromepHbie 1 bubmmorexa [IOK
cpezacTBa. beiToBast XuMust https://m.edsoo.ru/da42d5a9
- ;(I/IMI/I:uB CT:OI/ITGJ'IB(;TBC. . BuGmiorexa LIOK
aXHEHIINe CTPOUTEIIBHBIE U
P https://m.eds00.ru/61e69003
KOHCTPYKIIMOHHBIC MaTepHaIIbI
101 | Opraontie nwrmesammas ) uGnorexa LIOK
P P https://m.edsoo.ru/fd39587d
yao0peHus
102 Cucremarusanus U 00001IeHne 1 bu6mmoreka [JOK
3HAHUN 110 TEME https://m.edsoo0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Koxa

NpoBePsSIeMOro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJbTaTaM
OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
001ero ooOpazoBaHus

1

BJ'IaI[eHI/IC CHCTEMOM XMMHYCCKUX 3HaHI/II‘/'I, KOTOpaA BKIOYaACT:

11

OCHOBOIIOJIATAIOIIME MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, U30TOIIBL,
JNIEKTPOHHAsE 000Ji0YKa atoma, S-, p-, d-3JeKTPOHHBIC OpOHTAIN
aTOMOB, OCHOBHOE U BO30YKJIEHHOE COCTOSTHHE aTOMa, HOH, MOJIEKYJIa,
BaJIEHTHOCTb,  DJIEKTPOOTPHULIATEIBHOCTh,  CTENEHb  OKHUCIICHUS,
XAMHUYECKass CBsI3b (G- M 7-CBsI3b, KPATHBIC CBSA3M), THOPUIM3AIINS
ATOMHBIX oOpOuTanell, KpucTalyMdeckas peméTka, MOjb, MOJSpHas
Macca, MOJSIPHBI 00BEM, MOJIIpHAs KOHIEHTPAIHs, PacTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPUCTAJIIOTUAPATHI, YIIEPOIAHbII
ckeneT, (yHKIMOHANBHAS TPYIINa, PaJuKan, U30MEphl, CTPYKTypHas
dopmyna, wu3zomepus (CTpyKTypHasi, Treomerpuyeckas  (Luc-,
TPaHCU30MEpPHS), TOMOJOTMYECKUH psJl, TOMOJOTH, YIJIEBOAOPOJBL,
KHCJIOPOJI- U a30TCOJEPIKAIINE COETUHEHUS, OMOJIOTUYECKH aKTHBHbBIE
BellecTBa (YIrJIeBOIbL, XKUPHI, OSIKH ), MOHOMED, TOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHHS, KPEKUHT, PH(POPMUHT,
TUIBIl XMMHMYECKUX PEAKIUl (OKHCIUTENbHO-BOCCTAHOBUTEINBHBIE,
9K30- U DHAOTEPMUYECKHE, pPEaKIMM HOHHOrO OOMEHa, TroMo- U
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, MEKTPOJIHTHI,
HEDJIEKTPOJIUTHI,  JJIEKTPOJIMTUYECKAss  AMCCOLMAIMs,  CTENEHb
JUCCOLIMAIINU, OKHCIUTENb, BOCCTAHOBUTENb, JJIEKTPOJIN3, CKOPOCTh

XUMUYECKON PeaKlui, XUMUIECKOE PABHOBECHE)

1.2

1.3

TEOPUH M 3aKOHBI (TEOpUS XHUMHUUYECKOTO CTPOCHHUS OPTraHUYeCKHX
BemectB A.M. bytnepoBa, Teopus 3JIEKTPOTUTHIECKON THUCCOIUAIINH,
[Tepuoanueckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUSI MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XMMHUHU, MUPOBO33PEHUECKHUE
3HaAHUS, JIeKAIIUE B OCHOBE TOHUMAHUS MIPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUH, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAaJIMOJIEKYJIIPHOM YPOBHSIX

MPEACTaBICHUS 0 MEXaHU3Max XUMHUYECKUX peakuui,

TCPMOANHAMHUYCCKUX n KHHECTHYCCKHX 3aKOHOMCPHOCTAX ux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAX
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1.5

(aKTOJIOTHMUECKUE CBEIEHHUS O CBOICTBaxX, COCTaBe, MOJIYYCHHH U
0€30MacHOM  MCHOJIb30BAaHUM  BAKHEWIIMX  HEOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB B ObITY M NPAKTUYECKOH AEATelNbHOCTH

YECJIOBCKA

o0Iue HayYHbIe PUHIUITB XUMUYECKOTO ITPOM3BO/ICTBA (HA IpUMepe
IPOM3BOJCTBA CEPHOW KHUCIOTHI, aMMHaKa, METaHOJa, MepepadoOTKh
HeTH)

CdopMUpOBaHHOCTH YMEHHIA BBISBIISATH:

2.1

XapaKTCPHbIC TMPU3HAKKW W B3aAMMOCBA3b H3YYCHHBIX HOHSITI/If/’I,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHUSA IIPHU OIMMCAHUU CTPOCHHUA U

CBOMCTB HEOPTraHUYCCKUX N OPraHNYCCKNUX BEIICCTB U UX HpeBpaH_[eHI/Iﬁ

2.2

3.1

B3aHMMOCBSI3b XUMHUYCCKHUX 3HAHUM C IOHATHUSIMH U npeacTaBJICHUAMU
APYyrux npeamMeToB I 0o0see 0CO3HAHHOI'O IIOHMMAHMSA H O0BSICHEHUS

CYHIHOCTU MAaTCpHUAIIbHOI'O €AUNHCTBA MHUpPa
C(bOpMI/IpOBaHHOCTB YMCEHUA UCIIOJIb30BATh!:

HAanMMCHOBaHUA XHMHUYCCKHUX COGI[I/IHeHI/Iﬁ MCKAYHAPOAHOTIO CORO3a
TGOpCTH‘IGCKOfI n HpHKHaHHOﬁ XMMHU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAINIMUXCA K M3YUCHHBIM KJIaCCaM OpPraHu4CeCKux U

HCOPIraHUYCCKUX COEIUHECHUMN

3.2

4.1

4.2

XMUMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJIeHUS (POpMYJ HEOPraHMYECKUX
BEIIECTB,  MOJEKYJSPHBIX M CTPYKTYpHBIX  (pa3BEPHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHuYeCKUX BELECTB
CdopmMupoBaHHOCTH YMEHHUSI KJIaCCU(UIIUPOBATH:

HEOpraHWYeCKHE BEIIEeCTBA, CAMOCTOSTEILHO BBIOMPAaTh OCHOBAHUS U
KPUTEpUH IS KIacCU(DUKAIIMY U3YYaeMbIX XUMUYECKUX OOBEKTOB

OpPraHrnvdcCKrUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI> OCHOBAaHHsA H

KPUTEpUH IS KJIacCU(DUKAIIMY U3YYaeMbIX XUMUYECKUX OOBEKTOB

4.3

M0 PA3IMYHBIM TPH3HAKAM (YHCITY W COCTaBYy pEardpyrolIuX BEIECTB,
TerioBoMy A(hQEeKTy peakiuu, W3MEHEHHUIO CTENeHEH OKHCICHUS

OJICMCHTOB, 06paTI/IMOCTI/I pCaknumn, y4aCTruro KaTaszaTopa)

ChopMupoBaHHOCTh YMEHHSI XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30Y>XKIEHHOM COCTOSHUM) U MOHOB
XUMHYECKHX 3JIEMEHTOB | — 4 mepuonos Ilepronnueckoil cucTemsl
J.N. MenzaeneeBa i X BaJ€HTHbIE BO3MOKHOCTH, UCIIOJIb3YS MOHSATHS

S-, p-, U-35IeKTpOHHBIE OPOUTANN, SHEPTETHYECKHUE YPOBHH




ChopMupoBaHHOCTh YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS
CBOWCTB XMMHYECKUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU 10

nepuoaaM U rpynmnam

CdopMUPOBaHHOCTh YMEHHS COCTaBISTh YPABHEHUS XHUMHUYECKUX

peaxkuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxuit OCPEAICTBOM
COCTaBJICHUS SJIEKTPOHHOT0 0ajaHca STUX peakIuit

YpaBHEHUS pEaKUMH pa3IUYHbIX THUIIOB; TOJHbIE U COKpaIIEHHBIC
YpaBHEHUS pEaKIUil HOHHOrO OOMEHa, YYMTHIBas YCJIOBHS, MpH
KOTOPBIX 3TH PEAKIMHU UIYT J0 KOHIIA

peakiuil TUApOoNu3a, peakuuil KOMIUIEKCOOOpa3oBaHusl (Ha MpUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMECHHS ITOATBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX IPHUMEpax XapaKTCp 3aBUCUMOCTHU peaKIII/IOHHOfI
CIIOCOOHOCTH OpPraHn4C€CKux COCI[I/IHCHI/Iﬁ OT KpPaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G' n TE'CBH3I/I), B3aMMHOI'O BJIMAHHA aTOMOB H
rpynir aToOMOB B MOJICKYJIAX, a4 TaKXKC OT 0COOEHHOCTEHN peainu3anuu

Pa3IMYHBIX MEXAaHNU3MOB IIPOTCKAHWA peaKHI/Iﬁ

XAPaKTCPHBIC XHUMUYCCKHUC CBOMCTBA BCHICCTB COOTBCTCTBYIOIUMU

JKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMupoBaHHOCTh YMEHHUSI XapaKTEPH30BATh COCTAB M BAKHEWIIIHE
CBOMCTBA BEILECTB, IPUHAICKANUX K ONPEACIIEHHBIM KilaccaM M
rpymnnaM COeAMHEHUH (MpOCThle BEIECTBAa, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/BI, IPOCThIE 3PUPHI, CIUPTHI, (PEHOIIBI, alTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIJIEBOIbI,

aMUHBl, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, yMEHHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMmynaM U ypaBHEHUSM XUMHUYECKUX PEAKIIUH C HCIOJIh30BAHHEM

(bI/ISI/I‘ICCKI/IX BCIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKIIIH, €CIIH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpeneNEéHHOMN
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIN TAHO B U30BITKE (MMEET

MIPUMECH )

10.2

MaccoBOM WJIM 00BEMHOM 10U, BBIXO1A MPOAYKTA PEAKIINH

10.3

TerI0BOTO 3 deKTa peakiui

10.4

00BEMHBIX OTHOILIEHUN Ta30B

10.5

10 HaXOXKJACHHUIO XUMHUUYECKOMN (I)OpMyJ'IBI BCIICCTBA
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Bnanenue cucremoil 3HaHMM O METOJIaX HAyYHOTO MO3HAHUS SIBJICHUMN
MPUPOABL, HCHOJB3YEMBIX B €CTECTBEHHBIX HAayKax M YMEHHUE
NPUMEHATh OSTU 3HAHUS MPU SKCIEPUMEHTAJIBLHOM HCCIICIOBAHUU
BEIISCTB M JIs1 OOBSICHEHUS XUMHYSCKUX SBJICHUN, HMEIOIIMX MECTO B
MPUPOAE, NPAKTUUYECKON AEATEIbHOCTH YEJIOBEKA U B MOBCEIHEBHOM

KHU3HHU

12

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (KCIOJB30BaTh) 3HAHUSA O
COCTaB€ M CBOMCTBAX BEUIECTB JJIsi SKCIEPUMEHTAILHON IPOBEPKU
TUIIOT€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
peakiuii ¥ MPOTHO3UPOBAHUS BO3MOXKHOCTEH HMX OCYIIECTBICHUS;
CHUCTEMHbIC XUMHUYECKHE 3HAHUSA JUIsI OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOAY; I TPUHSTUS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTyalusX, CBA3aHHBIX C XUMHEH

13

14

15

ChopMupoBaHHOCTh YMEHHS IUIAHUPOBATh U MPOBOJUTH XMMUYECKHUN
OKCIIEPUMEHT (TIOJly4YeHWE M W3y4YCHHE CBOICTB HEOPraHUYECKHX U
OpPraHWYeCKHUX BEIIECTB, Ka4eCTBEHHBIC pPEAKIUU YTIEBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOJICOACPKALIINX OPTaHUIECKUX BEIIECTB,
pelIeHue  OKCIIEPUMEHTANBHBIX  33a7ad [0  Paclo3HaBaHUIO
HEOPraHUYECKNX W OPraHMYECKHX BEILECTB) C COOJIIOZCHUEM IPaBUII
O0e3omacHOr0  OOpamieHusi C  BemeCTBAaMH M JIAOOPaTOPHBIM
obopynoBaHueMm; (HOpMyIHpOBaTh IEIH UCCIEIOBAHUS; MIPEACTABIATH
B pa3NU4yHON (opMe pe3ylbTaThl HKCIEPUMEHTA, aHAJIU3UpPOBaTh U

OLICHUBATHL UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIIATh LIEIE€HANPaBICHHbIA MOUCK
XUMHUUYECKOH HMH(OpMAalMKM B pa3IMUHBIX HCTOYHUKAX (Hay4yHas M
y4yeOHO-HayuyHas JIuTepaTypa, CpeliCTBa MacCcOBOW MH(pOpMalUU, CETh
WuTepHer u apyrue), KpUTHUYECKH aHAJTU3UPOBaThb XHUMHUYECKYIO
uHpOpMaIMIO, NepepadbaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTaBJIEHHOW y4eOHOM 3a1aueit

CdopMUpoBaHHOCT, YMEHHUS TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHMBATh HMH(POPMAITMIO C TO3UIUN IKOJIOTUYECKOM O0e30macHOCTH
MOCJIEACTBUI OBITOBOM W MPOM3BOJCTBEHHOMN NESTEIHHOCTH YEIIOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUUN
OCO3HAaBaThb  OMACHOCTh  BO3JEWUCTBUS HA  JKUBBIE  OPraHU3MBI
ONpPEENEHHBIX BEIIECTB, MOHUMAs CMBICI TOKa3aTells MpeAeIbHOU
JIOTTYCTUMOM KOHIIEHTPAllUM, M TIOSICHATH HAa TPUMEpax CIOCOOBI
YMEHBIICHUS M MPENOTBPALLEHUST HMX BpPEIHOTO BO3ICHCTBUS Ha

OpraHusM 4€JIOBCKa




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
O XUMHUn

Kon
1

11

1.2

13

14

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

Crpoenue BeniectBa. CoBpeMeHHasi MOJIeNIb CTPOeHUs aToma. Pacripenenenue
AIIEKTPOHOB IO DJHEPreTMYecKHuM ypoBHAM. Kiaccuduranms XuMHYECKHX
areMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTUYECKUX YpPOBHEH aTOMOB (S-, -,
d-anemenToB). OCHOBHOE U BO30YKIAEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAS

KoH(urypaius aroma. BaneHTHbIE 3JIEKTPOHBI

Ilepuonuueckas cucrema xumuueckux diaemeHToB JI.M. Menneneesa.
®usnueckuit cMbica [lepuonunueckoro 3akona [[.M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH H3MEHEHUSI CBOWCTB 3JIEMEHTOB M HMX COEAUHEHHUM 10
epuoiaM M TrpylnaM. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB MPOCTBIX

BCIICCTB, BOAOPOAHBIX COCHHHGHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB
BaneHTHOCTD. SHGKTpOOTpI/ILIaTeJ'IBHOCTB. CreneHb OKHUCIICHHS

Bunsl xumuyeckoi cBs3M (KOBaJIEHTHasl, HOHHAs, METaJUIMYEeCKast, BOJOPOHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIsIpHbIE B3aUMOJICHCTBHUS.
BemecrBa  MOJEKYJISpHOTO M HEMOJIEKYJSIDHOTO  CTpO€HusA.  Tumsl
KPUCTATIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIMA

KPUCTAIIIMYECKON PelETKU

1.5

1.6
1.7

1.8

1.9

XuMuueckas peaKnusi. KHaCCI/Iq}I/IKaHI/IH XUMHNYCCKHX peaKuHﬁ B

HEOPraHUYECKON U OPraHM4eCKON XUMHHU. 3aKOH COXPAHEHHS MacChl BELECTB
CKOpOCTb peakinu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB
TennoBble 3¢ (deKThl XMMUYECKUX peakiuil. TepMoxXxuMHuyeckre ypaBHEHHS

O6paTI/IMBIe pCaKkIuu. XHUMHYECKOE paBHOBECHC. CDaKTopBI, BJIMAKOIIUC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
OnexTponuTHueckas auccouunanys. CuipHbe U ciadble 3nekTponuTsl. Cpena
BOJHBIX PAcTBOPOB BEUIECTB: KHCNas, HeWTpaibHasd, IenouyHas. CTeneHb

JUCCOINaIlH. Peakmuu noHHoro oOMeHa

1.10

IMuaponus coneii. Monnoe npoussenenue Boibl. Bomopoauerit mokasarens (pH)

pacTBopa

1.11

1.12

1.13

CnocoObl  BbIpaXEeHHs]  KOHLEHTPAllUM  pPacTBOPOB:  MaccoBas  JIOJIA
pacTBOPEHHOIO BEILECTBA, MOJIApHAs KOHUEHTpauusd. HaceblmeHHsle u
HEHACBILIEHHBIE PACTBOPHI, paCTBOPUMOCTh. KpucTamioruaparsl

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. [loBeieHue BemecTs B cpenax ¢

pa3HbIM 3HaUYeHHeM PH. MeToIbl 2JIEKTPOHHOTO OaaHca

ONEKTPOIN3 PACTBOPOB U PaCILIABOB COJIEN




OCHOBBI HEOPraHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenxkiarypa

HCOPTraHNYCCKUX BCIICCTB

2.2

2.3

2.4

2.5

XUMHUYECKUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATPUM, Kalauil, KaJIbLIMM,
MarHui, aJlOMUHUH, [IUHK, XPOM, XKEJIe30, Me/lb) U uX coenuHeHui. Oomue
CIIOCOOBI MOJYYCHHSI METAJIJIOB

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJOTeHOB, CEphbI, a30Ta,
dochopa, yraepoga W KpPEeMHHsA) M HX COCIUHEHHH  (OKCHIOB,
KHCJIOPOJICOACPKAIINX KUCIOT, BOJOPOIHBIX COSIUHEHUN)

['eHeTr4eckas CBSI3b HEOPraHWYECKHUX BEIIECTB, MIPUHAIICIKAITUX K
pa3JIMYHBIM KJlaccam

##HPar#H#1 nenTnukanns HeopraHMueckux coeAuHeHnii. Kauecrpenuole

PCaKIMU Ha HCOPraHMYCCKHUE BCUICCTBA U NOHBL

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE IIOJIOKEHUS TCOPHUU XHUMHYCCKOIO CTPOCHUA OPraHUYCCKHUX
coenuHeHuil A.M. byTnepoBa. YriiepoaHblii CKeleT OpraHu4eckoil MOJIEKYJIbI.
KpaTHOCTh XMMUYECKOH CBSI3U. S- M P-CBs3H. SP3-, SP2-, SP-TUOpUAM3aIMU
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO

cTpoeHus MoJeky. ['omonoru. ['omonornueckuii psaa. Mizomepus u nzoMepsl

3.2

[lonatne o ¢QyskuuoHanpHOM Tpymme. OpueHTanMOHHBIE AP HEKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kiaccupukauuu opraHudeckux BemiecTB. HomeHnknaTypa
OpraHMYECKUX COEIMHEHUN (CucTeMaTHueckas) M TpUBHAJIbHbIE Ha3BaHUS

BaKHEHIIINX HpCHCTaBHTCHeﬁ KJIACCOB OPraHNYCCKUX BCUICCTB

3.4

3.5

CBO60,[[HOpa,I[I/IKaHBHBII>'I M HOHHBIM MEXaHH3MEI pCaKIuu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasuno MapkoBHukosa. [IpaBuio 3aiinea

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, AETUIPUPOBAHUE,
TEPMUYECKOE Pa3J0KEHHE, KPEKUHI, u3oMmepusanusi, ropenue. [lomyueHue
ankanoB. [uxnoankanel. Cnenuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

PasMEpOM LUKIIA. PeaKHI/II/I MPUCOCIAUHECHUA U PAIUKAJIbHOI'0 3aMCIICHUS

3.6

3.7

AnkeHbl. XMMUYECKHE CBOMCTBA: peaKlIMU IPUCOEANHEHUS (TaJOTeHUPOBaHUE,
THJIPUPOBAaHUE, THAPOTaIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKHCICHUS U
nojauMepu3ayy. IIpoMblnuieHHble W J1a00OpaTOpHblE CHOCOOBI MOMY4EHHUs
AJIKEHOB

Ankaguensl. XMMHYECKHE CBOMCTBA alKaJUMEHOB: PEAKLHMU MPUCOEAUHEHHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOPEHUST U noauMepuzanuu. [loxyyeHue

aAJIKaTUCHOB




3.8

3.9

3.10

AnknHbl. XMMUYECKHE CBOMCTBA: PEAKIIMH IPUCOEANHEHUSI (TaJIOT€HUPOBaHUE,
THJIPUPOBAHUE, TUAPATALUS, THAPOTAIOTEHUPOBAHNE) KaK CIOCO0 MOTYYEeHUs
IIOJIMMEPOB U APYTHUX IOJE3HBIX NPOAYKTOB. Peaknuum 3amenienus. ['openue
aUEeTWJIEHA KaK MCTOYHHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHU Ul CBAPKHU U

pe3ku MeTaiuioB. [IpumeHeHue aneruineHa

Apenbl. XuUMHUECKHE CBOICTBa O€H3051a: peakuu dSIEKTPO(GUIHLHOTO
3aMellIEeHus, MPUCOECAUHEHMs (TUIpPUpPOBAaHUE, TajJoreHupoBaHue). Peakuus
roperusi. OCOOEHHOCTH XMMUYECKUX CBOMCTB Toiyosa. [lomyuenue OGeH3oua.
Oco0OeHHOCTH XHMHUYECKUX CBOWMCTB cTupona. [lonmumepuszamus crupona.

CriocoOsbl IMOJIYYCHHA U IPUMEHCHUC apOMATHUYCCKUX YTJIIEBOJOPOA0B

Cnuptel. IlpenenbHble OJHOATOMHBIE CHHUPTHl. XHWMHYECKHE CBOMCTBA:
B3aMIMOJICHICTBHE C HATpUeM KaKk Crmoco0  yCTAaHOBJICHHS  HAUYHS
TUAPOKCOTPYIINIBI, C  TaJOr€HOBOJOPOJAMH KaK  CIOCOO  MOJy4YeHUs
pacTBOpUTeNel, BHYTPHU- U MEXMOJEKylspHas naeruapatanus. Peakius
ropenus. [lomydenue sTaHONa: peakuus OpPOKEHUS TIIOKO3bI, THIpaTalUs
STWJICHA. OTHWICHIJIMKOJIb W TJWLEPUH KaK MPEACTABUTEIHN MPEACIbHBIX

MHOI'OAaTOMHBIX CITUPTOB

3.11

@®enos. XuMHuUYecKre CBOiCTBa (heHoNa (peakmuu ¢ HATPUEM, THIPOKCHIOM

HaTpus, 6pomom). [Tonyuenne peHona

3.12

Anpaeruipl. XUMHUYECKHUE CBOMCTBA MPEAEIbHBIX allbJIETHI0B: THAPUPOBAHUE;
KaueCTBEHHbIC pPEaKUUy Ha KapOOHWIBHYIO Tpymmy (peakuus «cepeOpsHoro
3epkainay», B3aumoerictsue ¢ ruapokcuaoM meau (11). [Tonydenne nmpenenbHbIX
albJACTUIOB: OKHCIIGHHE CIHUPTOB, THApATallds aleTWieHa. AIETOH Kak

npeacTaBUTCIIb KETOHOB. OcobeHHOCTH PCaKu OKUCIICHHUA all€TOHA

3.13

3.14

KapOoHnoBbie KHCIOTBI. XMMHYECKHE CBOMCTBA MPENETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XUMHYECKHX CBOMCTB MypaBbUHOM
kucnoTel. [lomydeHue mnpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJIEHUE aJIKaHOB, AJIKEHOB, MEPBUYHBIX CIHUPTOB, albAETUIO0B. Bricuiue

MNpEaAcCIbHBIC U HEMTPEACIIbHBIC Kap6OHOBI)Ie KHUCJIOTBI

Cnoxubple >Qupbl U kupbl. CHocoObl MOJy4eHUs CIOXKHBIX 3(UPOB.
OO6patumocth peakuuu sTepudukanuu. [IpumeHeHHe CIOXKHBIX 3(PUPOB B
nuieBo u napdroMepHoil MpoMbIIUIEHHOCTH. JKUpBl Kak CIOXKHBbIE 3(UpPbI
[JIMIEpUHA M BBICHIMX KapOOHOBBIX KHCIIOT. XUMHUECKHE CBOWCTBA >KHUPOB:
TUAPUPOBAaHUE, OKHCcIeHue. ['Maponus, wiu OMbUIEHHE, XKHPOB Kak CIOCO0
MPOMBIIIJIEHHOTO MOJyYeHUs COJIeil BBICHIMX KapOOHOBBIX KHCIOT. MbuI4 Kak

COJIM BBICIINX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHYECKHE CBOMCTBA TJIIOKO3bl: pPEAaKIMM C YYaCTHEM CHUPTOBBIX H
IBJETUAHOM TPYNIl U MOJIOYHOKHUCIIOE OposkeHue. [IpumeHenue riarokossl, eé

3HAYCHHUC B JKU3HCACATCIIBHOCTH OPraHnu3Ma. I[I/ICElXElpI/II[BIZ caxapo3a, MaJIbTO34a.




BoccranaBnuBaromye M HEBOCCTAHABIMBAIOUIME Jucaxapuabl. ['uapoinns
nucaxapunoB. Ilonucaxapunapl: kpaxmai, raukoreH. CTpoeHne MaKpoMOJIEKYT
KpaxMmajla, TJIMKOTeHa M Leunoio3bl. Pdusndeckue cBOicTBa Kpaxmana Hu
LEJUTI0JIO3bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmaia: THIpPOJIM3, KayecTBEHHas
peakuus ¢ HoAoM. XUMHUYECKUE CBOMCTBA LEIIIIOJIO3bl: THAPOIN3, OIYyYCHHE
3¢upoB 1emmono3sl. I[loHATHe 00 MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMuHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKI[UHU C BOJAOU, KUCIOTaMHU,
peakinus TOpeHHsS. AHWIMH Kak IMpeJACTaBUTEIh apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHUE C KHCIIOTaMH, OpPOMHOMN
BOJIOM, oOkucieHue. I[lonydyeHHMe aMHHOB QJIKWIMPOBAHUEM aMMHAKA U

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YIJICBOAOPOI0B

3.17

3.18

AMUHOKHCIOTBI U OCJIKH. AMHHOKHCIOTHI KaKk aM(pOTEpHBIC OpraHUYCCKHEC
coenuHeHusi. OCHOBHbIE aMUHOKHUCIOTHI, OoOpa3yomue Oenku. XUMUYECKHe
CBOIiCTBa OEIKOB: TMAPOIIN3, IeHATYpaIus, KadeCTBEHHbIE (IIBETHBIC) PEaKIIHH

Ha OeKu

CrpoeHre M CTpPyKTypa MHOJIMMEPOB. 3aBUCUMOCTb CBOWCTB MOJUMEPOB OT
CTpoeHUsI MOJieKyJ. OCHOBHBIE CHOCOOBI IMOJIYYEHHSI BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: peakly MOJMMEPHU3aINH U TTONIUKOHAeHcannu. Kiaccudukanus

BOJIOKOH

3.19

3.20

4.1

4.2

##H#Par### nenTuduKkanys opraHMueCKUX coeMHEHUN. PereHue

SKCIEPUMEHTAIBHBIX 33/1a4 Ha PacliO3HaBaHUE OPraHUYECKUX BEIECTB
I'eneTnueckas cBsA3b MEXy KJIACCAMHU OPraHUYECKUX COEIUHEHUN
XUMHS U )KU3Hb

XuMus B moOBceAHEBHOW >ku3HU. [IpaBuna GezomacHod pabOTBl C €AKUMH,

TOPHOYMMHU U TOKCUYHBIMH BCUICCTBAMU, CPEACTBAMU OLITOBOM XMMHHU

XuMus U 310pOBbe. XUMHUS B MEIULIMHE. XUMUS U CEIIBCKOE XO35MUCTBO. XUMUS
B IIPOMBIIIJIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIA HEPTAHOM
rasbl, UX COCTaB U ncnojib3oBaHue. CoctaB HePTH U e€ epepaboTKa (IpUPOIHbIE

WCTOYHUKH yTIIEBOIOPOIOB)

4.3

XuMHS ¥ JKOJOrHs. XMMHUYECKOE 3arpsA3HEHHE OKpPYXKarolleW Cpelpl U €ro
nociaencteus. Oxpana rugpocdepsl, MOYBbl, aTMOChepsbl, (Iopbl U (hayHbI OT
XuMHueckoro 3arps3HeHus. [IpoOiema oOTX0J0B M MOOOYHBIX MPOAYKTOB.

AJ'II)TepHaTI/IBHI)Ie HCTOYHHKHU SHEPTHUU

4.4

OO0mue npeACcTaBiICHUS O TPOMBIIIUICHHBIX CITOCO0aX MOTYyUYEeHUS] XUMUYECKUX
BEIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAaKa, CEPHON KHUCIOTHI). UépHas u

OBCTHAA MCTAJUTypIrus. Crexino u CHUJIMKaTHas MPOMBIINIJICHHOCTD.




[Ipombinennass  opranudeckass xumus. CpIpp€ Uil OpraHUYECKON

MPOMBIIIIJICHHOCTH
5 #i#HtPar#H## Tunpl pacu€THBIX 3aa4
#i#HPar###Pacu€Tsl Macchl BelecTBa WM 00bEMA ra30B M0 U3BECTHOMY
5.1 KOJIMYECTBY BEILECTBA, Macce WM 00bEMY OHOIO U3 YUYaCTBYIOIINX B
peaKIuy BEIIEeCTB
5.2 ###Par###Pacuére TeruioBoro addekra peakuuu
5.3 #H##Par###PacuéTbl 00BEMHBIX OTHOIICHHUH ra30B MPU XUMUYECKUX PEAKITUIX
5.4 ###Par###Pacuérel maccel (00bEMa, KOJMYECTBA BEIIECTBA) MTPOTYKTOB
' peaKkLuu, €CJIU OJTHO U3 BELECTB JaHO B U30BITKE (MMEET IPUMECH )
55 ###Par###PacuéTel MacCOBOM MM 0OBEMHOMN JIOJIM BBIXO/IAa TPOIYKTA PEAKIIUH
' OT TEOPETUIECCKH BO3MOIKHOTO
##HPar##PacuéTsl Mmaccel (00bEMa, KOTHUECTBA BEIIECTBA) MPOAYKTA
5.6 PEaKIim, €CIIU OHO U3 BEIIECTB JaHO B BHJIE PACTBOPA C OMPEACIEHHON
MacCOBOM J0JIEN PACTBOPEHHOIO BEILIECTBA
5.7 #HH##Par###PacuéThl C HCTIOJIb30BAaHUEM TTOHATHI «MACCOBAsl OIS, «MOJISIpHAS
' KOHIIEHTPAIU», «PACTBOPUMOCTH)
#HPar##Haxoxaeare MONIEKyIIpHON (DOPMYJTBI OPraHUIECKOTO BEIIECTBA
5.8 IO €ro IJIOTHOCTU U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINUX B €r0 COCTaB,

HJIN 110 IPOAYKTAM CropaHust
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