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MNOSICHUTEJBHAS 3AIITUCKA

Pabouas mporpamMma Mo XMMHUHM Ha YpPOBHE CpeqHero oOImero odpa3oBaHusi pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deaepanun», TpeOOBaHUHA
K pe3yJibTaTaM OCBOEHHs (eiepalibHOI 00pa3oBaTeNbHON MporpamMmbl cpenHero odmiero oopazoBanusi(DOII
COO), npeacrasieHHbix B DeepaaIbHOM TOCYAapCTBEHHOM 0Opa3zoBatesibHOM ctanaapre COO, ¢ yuérom
Konnenmuu npenogaBanus yaeOHOTO npeamera « XuMus» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
®denepanuu, peain3yroIMX OCHOBHBIE 00pa30BaTe/IbHbIE TPOTPAMMBbI, U OCHOBHBIX MOJIOKEeHUHN «CTpareruu
pasBuTHs Bocnutanus B Poccutickoit deneparuu Ha nepuon 1o 2025 rona» (Pacnopsbkenue [IpaBurenscTBa
P® ot 29.05. 2015 Ne 996 - p.).

XuMUs Ha YPOBHE YIITyOIEHHOTO N3yUEHHsI 3aHUMAET BaKHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOTO
obpazoBanmst  ywammxcsi 10-11  xmaccoB. M3yueHwe rmpenmera, peanusyemMoe B YCIOBHUSX
mudepeHIupoBaHHOTO, MPOPUIBLHOTO OO0Yy4YeHHUs, MPU3BAaHO OOECIeunuTh O00IIeo0pa3oBaTEIbHYI0 H
OOIIEKYNBTYPHYIO TMOATOTOBKY BBIMYCKHMKOB IIKOJIBI, HEOOXOOUMYIO ISl aJanTali UX K OBICTPO
MEHSIOLUMCSl YCJIOBUSM JKM3HM B COLIMYME, a TaKXke JUIsl MPOJODKEHHs OOydeHMs B OpraHM3alMsix
po(hecCHOHATLHOTO 00pa30BaHUsl, B KOTOPBIX XUMHUS SIBJISICTCS OJTHOM U3 MPUOPUTETHBIX TUCITUTLINH.

B mporpamMmMe o XuMu# Ha3HauYEHUE MpeAMETa « XUMHUsD TOTy4YaeT MOAPOOHYI0 HHTEPIIPETALIUIO B
COOTBETCTBUM ¢ ocHoBomnonaratomumu nonoxkeHussMu GI'OC COO o B3auM0OOYyCIOBIEHHOCTH IIeleH,
COJIEpKaHusl, pe3ybTaToOB 00yUeHHUs U TPEOOBAHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB. CBUIETENLCTBOM
TOMY SIBIISIFOTCS CJICTYFOIIHE BBITIOTHICMBIC TIPOTPAMMOM 10 XUMUH (PYHKIIHH:

*  uH(pOPMALMOHHO-METOANYECKas, peaau3alus KOTopoi o0ecrneunBaeT MoyuyeHue NpeCcTaBlIeHus

0 IENsAX, COACp)KaHWM, OOWIEeH cTpaTeruu OOy4YeHHs, BOCHHUTAHUS W Pa3BUTHS OOydYarOMIUXCS
CpeICTBaMH MPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOQUIIS;

*  OpraHM3alMOHHO-IJIAHUPYIOIIAsl, KOTOpas  MpeayCMaTpUBAeT  OMNPEJEICHUE:  IMPUHLHUIIOB
CTPYKTYpUPOBaHHUS M TOCIIEOBATEILHOCTH HM3y4YeHUs y4eOHOTro Marepuala, KOJMYECTBEHHBIX U
KAueCTBEHHBIX €r0 XapaKTePUCTHK; MOIXOJ0B K (OPMHUPOBAHUIO COJEPIKATEIHHOW OCHOBBI
KOHTPOJISI M OLIEHKH 00pa30BaTeIbHBIX JOCTIKEHH 00yJaroInuXcs B paMKax UTOTOBOM aTTeCTaIlH
B (hopMe eMHOT0 TOCyIapCTBEHHOI'0 K3aMeHa 110 XUMHUHU.

[IporpamMma asnist yriayOnE€HHOTO U3yUeHUS] XUMUU:

* yCTaHaBIMBAaeT MHBAPUAHTHOE MPEIMETHOE COJIEpKaHue, 00sI3aTENbHOE TS H3yUeHUS B paMKax
OTIENbHBIX MPOodUeii, MpeaycMaTpuBaeT pacipeielieHle U CTPYKTYPUPOBAHUE €T0 M0 KiaccaM,
OCHOBHBIM COJIep>KaTeIbHBIM JIMHUAM/pa3ieiaM Kypca;

* 1a€T NpUMepHOe pacrpeziesieHue y4eOHOro BpeMEHHU, PEKOMEHAYEMOT0 JUIsl U3yYeHUs OTAEIbHBIX
TeM;

* mpexjaraeT MPUMEPHYIO MOCIeA0BATEIbHOCTh H3yUEHUsI YUeOHOT0 MaTepuaa ¢ y4éTOM JIOTHUKU
MMOCTPOEHUS Kypca, BHyTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBS3CH;

*  1aéT METOAMYECKYI0 MHTEPIPETAIUIO 1eJIel U 3a7a4 U3y4eHuUs IpeaMeTa Ha yriayOlIEHHOM ypOBHE
C Y4ETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME CPEIHEr0 00LIEro 00pa30BaHus, COAEPKATEIbHOMN
XapaKTePUCTUKH IJIAHUPYEMBIX pe3yIbTaTOB OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl
cpenHero obmiero 06pa3oBaHus (JIUYHOCTHBIX, METAPEIMETHBIX, TPEIMETHBIX ), & TAKXKE C yUETOM
OCHOBHBIX BH/I0B Y4eOHO-II03HABATENIbHBIX JEHCTBUI 00YYarOmIEerocs o OCBOSHUIO COAEPKaHHS
npeaMera.

[To BceM Ha3BaHHBIM MO3WUIMSIM B TpPOrpaMMe IO XUMHH TIPEIyCMOTPEHa MPEEMCTBEHHOCTh C
0o0y4YeHHEeM XMMHUH Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHus. 3a mpeieaMy yCTaHOBICHHOM MporpaMMoit
N0 XUMHUHM 0053aTeNIbHONM (MHBApUAHTHOM) COCTABIIAIOUICH COAEp)KaHUS y4eOHOTo mpeamera «XUMHs»
0oCcTaéTcsi BO3MOXKHOCTb BBIOOpa €ro BapHaTHBHOW COCTaBISIOLICH, KOTOpas JOJDKHA ONpEAeNsiThCs B
COOTBETCTBHUH C HAIIPABJIEHUEM KOHKPETHOTO MPoQuiisi 00ydeHusl.



B cootBercTBHHM ¢ KOHUEeNTYanbHBIME MOJ0KeHUAMH PI'OC COO 0 HazHAYEHUU TIPEIMETOB 0A30BOTO
u yriayOnéHHoro ypoBHeH B cucteme nudQepeHIpoBaHHOTO OOyYeHHS Ha YPOBHE CpPEIHETO OOIIEro
00pa3zoBaHMs XMMHUS Ha YPOBHE YIITyOJEHHOTO U3YUEHHUS HAIIPaBJICH HA PEAIU3aLUI0 IPEEMCTBEHHOCTH C
MOCTCIYIOIUM STaloM TMOJMYYeHHS XHMHUYECKOTO O0Opa30BaHUS B pPAMKaX W3YYEHHUS CIEIHATbHBIX
€CTECTBEHHO-HAYYHBIX U XUMUYECKUX TUCIUIUIMH B By3aX U OpraHU3alMsIX CpelHero mpodecCuoHaIbHOro
oOpazoBanus. B 9Toil cBsi3u u3yueHue mpeaMmera «XHUMHS» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha
paciiipeHre U yriyOJIeHHe TEOPETHYECKOW M TMPAKTHYECKOH IMOATOTOBKH OOYYaIOIIMXCs, BHIOpABIIMX
ornpenen€HHbIN MpoduiIs 00ydeHHs], B TOM YUCIIE C MIEPCIIEKTUBOM MOCIEYIOMIETO MOTyUYeHHSI XHMUYECKOTO
o0pa3oBaHMsI B OpraHM3aIusax MnpodeccuoHanbHOro oOpa3oBaHus. Hapsmy c¢ 3TuM, B cBeTe TpeOoBaHUM
OI'OC COO k mraHupyeMbIM pe3yJibTaTaM OCBOSHUS (heepaibHONW 00pa30BaTeIbHON TPOrPaMMBbI CPEIHETO
o01ero oopazoBaHMs U3yUeHHE MpeaMeTa « XUMUs OPUEHTUPOBAHO TAK)KE HA PELICHUE 33124 BOCITUTAHUS
U COLMAIBHOTO PAa3BUTHUSA OOydarommxcs, Ha (popMupoBaHHE Yy HHUX OOIIEHHTEIUIEKTYyaJlbHBIX yYMEHU,
YMEHUU paldoOHAIM3allud Y4eOHOro TpyJda W OOOOMIEHHBIX CIOCOOOB NIEATEIBHOCTH, HWMEIOIINX
MEXIUCUUIUTMHAPHBIN, HAIIPEIMETHBINA XapaKTep.

CocTaBisIOIIUME MpeaMeTa « XUMUSD) Ha YPOBHE YTIIyOJIEHHOTO H3YUYSHHUS SIBISIFOTCS yTITyOJIEHHbIE
Kypcbl — «Opranndeckas xumus» U «OOmas ¥ HeopraHWdeckas XuMus». [Ipu ompenesieHuu MOAXOJ0B K
0TOOpY U CTPYKTYPHOM OpraHU3aIuu CoAepKaHMs 3TUX KYPCOB B MPOTrPaMMe MO0 XUMHUH 32 OCHOBY MTPUHSTHI
nonoxkenuss @PI'OC COO o paznuuusax 6a30BOro u yriryOoJIEHHOTO YpOBHEH U3yUeHUs IpeaIMeTa.

OcHoBy cogaepxkanust KypcoB «OpraHudeckas Xumus» u «OOmIass U HeopraHWYecKas XUMUS»
COCTaBIISIET COBOKYITHOCTh NPEJAMETHBIX 3HAHMA M yYMEHHWH, OTHOCALIMXCS K 0a30BOMY YPOBHIO H3YyYEHUS
mpeaMera. JTa cucTeMa 3HaHHWM MONydaeT OMpeNe€HHOE TEOPETHYECKOEe MOTOJIHEHHE, MO3BOJSIONIee
OCO3HAaHHO OCBOMTH CYIIECTBEHHO 0OMNbIIHIA 00BEM (akToNOrHYecKoro Marepuana. Tak, Ha yrIyOnéHHOM
YpOBHE HM3y4YeHHs TpeaMeTa obOecriedeHa BO3MOXKHOCTh 3HAUMTENLHOTO YBEIMUYCHHS 00bEMa 3HAHUHU O
XMMHYECKHX 3JIEMEHTaX M CBOMCTBAX UX COCTUHEHNH Ha OCHOBE PACIIMPEHHS U YTITyOJIeHNUs TIpeICTaBICHUI
O CTPOEHUH BEIIECTBA, XUMUYECKOW CBA3H U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEAKIIHii, pacCMaTPUBAEMBIX C
TOYKH 3pPEHHsS] XUMHUYECKOW KWHETHUKM W TEePMOAMHAMHKHU. l3ydeHue MepHoJuYecKoro 3aKkoHa W
[lepromuueckoil CUCTEMBI XUMHYECKUX DJIEMEHTOB 0a3MpyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXaHHYECKHX
NPEJCTaBICHUSAX O CTPOCHHWH aTOMa. XUMHUYECKas CBS3b OOBSCHSACTCS C TOYKH 3PEHUS YHEPreTUUICCKUX
U3MEHEHUN mpu e€ oOpa3oBaHMM U pa3pyLICHUH, a TAaKKe C TOUKH 3PEHUS MEXaHU3MOB €€ 0Opa3oBaHMS.
W3ydyeHnne TUMOB peaknuii JOMONHseTcs (QopMHpOBaHHEM TMPEACTaBICHUNH 00 JIEKTPOXUMUYECKUX
mpoueccax M 3JEKTPOJM3€ pacIiulaBOB M pacTBOPOB BEIIECTB. B Kypce opraHmdeckoil XUMHUU HpU
PacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEAMHEHHUH YyJensercd ocoboe BHUMaHHE BoIpocam 00
ANEKTPOHHBIX A (PeKTax, 0 B3aMMHOM BIMSIHUHA ATOMOB B MOJICKYJIaX M MEXaHU3MaX peakiuil.

Oco0oe 3HaueHUE UMEET TO, YTO Ha CO/CPKaHNE KYPCOB XUMHUHU YTIYOIEHHOTO YPOBHS U3YUYCHHUS [
KJIaCCOB omnpeneaéHHOro npoduis (TJIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapaKTep JOTOJHEHUN K 00IIei
CHUCTEMeE TTPEIMETHBIX 3HAHUI ) OKA3hIBAIOT BIUSHUE CMEXHBIC IpeIMeThI. Tak, HalpuMep, B COJCPIKaHUN
npeaMera Ui KJIaccoB XHUMHUKO-(hu3uyeckoro mnpodwmis OoJblloe 3HaYeHHE OYyIyT HMETb 3JIEMEHTHI
ydeOHoro Matepuana mo odmiei xumun. [Ipu u3ydeHnn npeaMera B JaHHOM cliydae akIeHT OyIeT clenaH Ha
OOIIIHOCTH METOJIOB IMO3HAHHMSI, OOIIIHOCTH 3aKOHOB ¥ TEOPHI B XMMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsT
Teopust (MOJIEKYJIsIpHAs TeOpHs B (PHU3HKE), 3aKOHBI COXPAHEHUS MAaCChl M SHEPTHH, 3aKOHBI TEPMOJAMHAMHKH,
AJIEKTPOJIN3A, TIPEACTABICHUS O CTPOSHUH BELIECTB U JIPyToe.

B 10 xe Bpemst B coiepKaHUU MTpeIMeTa sl KIIaCCOB XMMUKO-OHOIOTHUECKOTO MPOGUIIs OONMBIIHIA
yJICTbHBIN Bec Oy/IeT IMETh OpraHrdYecKasi XUMHs. B 3TOM ciydae mpeaocTaBisieTcst BO3MOXKHOCTH JUTst Oojiee
00CTOSITETFHOTO PACCMOTPEHUS] XUMHUYECKOW OpPTaHU3aIMH KICTKH KaK OMOJIOTHYECKON CHCTEMBI, B COCTaB
KOTOpPOl BXOJST, K MPUMEPYy, TaKHEe CTPYKTypHbIE KOMIIOHEHTBI, KaK JIUMHIbI, OENIKH, YTIEBOJIbI,
HYKJICMHOBBIC KHUCIOTHI W Japyrue. [Ipu 3TOM 3HaHUS O COCTaBE M CBOMCTBAaX MPEACTABUTENCH OCHOBHBIX
KJIACCOB OPraHMYECKHUX BEIECTB CIYy>KaT OCHOBOW JJisi M3y4Y€HHUS CYLIHOCTH MPOILECCOB (OTOCHHTE3A,
JIbIXaHMSI, TUIIEBAPEHUSI.



B mnnane ¢opmHpOBaHHS OCHOB Hay4yHOIO MMPOBO33PEHMs, OCBOCHHS OOILICHAYyYHBIX METOJIOB
MIO3HAHUS U OIbITa IPAKTHYECKOTO INPUMECHEHMsS HAy4YHBIX 3HAHMM W3yYeHHE INpeaMera «XHMHA» Ha
yIIyOIE€HHOM YPOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBA3AX ¢ yUCOHBIMU IPEAMETaMH, BXOSIIUMH B COCTaB
npeaMeTHBIX obnactell «EcTecTBeHHO-HayuHbIe TpenMeTs», «MaTeMmaTnka u nHpopmaTtuka» u «Pycckuii
A3BIK U JIUTEpATypay.

IIpu u3yuyeHun ydeOGHOro mnpenmera «XuUMHUs» Ha YriyOlIEHHOM YPOBHE TakXke, KaKk Ha YpPOBHE
OCHOBHOTI'O U Cpe/iHero o01ero oopazoBaHus (Ha 6a30BOM ypoBHE), 3a7aueil IEpBOCTEICHHON 3HAUMMOCTHU
aBisieTcs (POPMUPOBAHKUE OCHOB HAYKH XMMHUU KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, IIPAKTHUECKOM
JESATEIIBHOCTH 4YEJIOBEKa M OJHOTO0 W3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. PemieHue 3Tol 3amayu Ha
yIay0JE€HHOM YpOBHE U3YUEHUS MpeAMeTa MPeIoaracT peaan3aluio Takux HeyeH, Kak:

¢dbopMHpOBaHHE TPEACTABICHUH: O MaTepHATBbHOM EAMHCTBE MHpPA, 3aKOHOMEPHOCTAX H
MO3HABAEMOCTH SIBICHUM npupoanbl, 0 MECTC XUMHHU B CUCTECMC €CCTCCTBCHHBIX HAYK U eé Benymeﬁ
poiu B 00ECTICUEHUH YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA: B PEIICHUU MPOOIEM 3KOJIOTUIECKOH,
SHEPreTUUECcKON 1 MUIIEeBOi 0€30MaCHOCTH, B Pa3BUTHU MEIUIMHBI, CO3/1aHUN HOBBIX MaTepHAJIOB,
HOBBIX MCTOYHMKOB JHEpPruM, B OOECIEYEHMH palMOHAJIBHOIO IPUPOJOIOIb30BaHUSA, B
(GOpMHpPOBAaHUM MHPOBO33PEHHUS M OOIIEH KyJIbTypbl 4EJIOBEKa, a TaKKe OSKOJIOTUYECKU
00OCHOBaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M IPUPOIHON CPENE;

OCBOEHME CHCTEMbl 3HAHUH, JIEXKAIIUX B OCHOBE XMMMUYECKON COCTaBISIOLIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHUpa: (yHIaMEHTaIbHBIX OHSATHA, 3aKOHOB ¥ TEOPHI XHMMHUHU, COBPEMEHHBIX
IPEJCTAaBICHUN O CTPOCHMM BELIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM,
Ha/JIMOJICKYJIIPHOM, O TEPMOJMHAMUYECKUX W KUHETUYECKHUX 3aKOHOMEPHOCTAX IpPOTEKaHUs
XUMHYECKHUX PEaKINi, O XHMHIECKOM PaBHOBECHUH, PACTBOPaX U JUCIIEPCHBIX CUCTEMax, 00 O0IIHX
HAayYUYHBIX IPpUHOHUIIAX XUMHUYCCKOI'O IMTPOMU3BOACTBA,

¢dopmHpoBaHHEe Yy OOYYalOIUXCS OCO3HAHHOTO IOHMMaHMS BOCTPEOOBAHHOCTU CHCTEMHBIX
XUMHUYECKNX 3HAHHUH JJIsA OOBSICHEHNS KIIFOYEBBIX I/II[Gﬁ u HpO6J’I€M COBpCMeHHOfI XUMHH, OJIA
OOBSICHEHUs] M MPOTHO3UPOBAHMS SBJICHUH, MMEIOLIMX €CTECTBEHHO-HAyYHYI0 IPHPOLY;
IPaMOTHOI'O peIlIeHUs] MpoOJeM, CBSI3aHHBIX C XMMHEH, MPOTHO3MPOBAaHUS, aHAIU3a U OLEHKH C
MO3UIMI  SKOJOrM4ecKOM Oe30MacHOCTH TMOCHEACTBUHA  OBITOBOM M NPOU3BOJICTBEHHOM
ACATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C XHMHYECKHUM MMPONU3BOACTBOM, HCIIOJIB30BAHUEM U
nepepaboTKO BELIEeCTB;

yriIyOJieHHe NPEACTaBICHUN O Hay4YHBIX METOJaX MO3HAHUs, HEOOXOMUMBIX AJIS MPHOOpETEeHUs
YMEHUI OpUEHTHPOBATHCS B MUPE BEIIECTB M OOBSCHEHUS XUMUUECKUX SBJICHUN, UMEIOIINX MECTO
B IIPUPOJIE, B MPAKTHUECKON AEATEIbHOCTU U MOBCETHEBHOM KU3HU.

B miane peanmmsan NCPBOOUCPCAHBIX BOCIIUTATCIIBHBIX U PAa3BUBAIOIINUX (i)YHKHI/II\/’I HeHOCTHOﬁ CUCTEMBI
CpemHero o0IIero oOpa3oBaHUS NPH HW3YYEHUH TpeaMeTa «XuUMHUs» Ha YIIIyOJIEHHOM YpOBHE OCOOYIO
aKTyallbHOCTh MTPUOOPETAIOT TaKue IeNH U 33/1a4H, KaK:

BOCNUTaHHE YOEKIAEHHOCTH B TI03HABA€MOCTH SIBICHUH NPUPOABI, YBaXEHHUS K MpOIEcCy
TBOpYECTBA B OOJIACTH TEOPETUYECKUX U IMPUKIAJHBIX MCCIEIOBAaHUN B XUMHH, (OPMHUPOBaHUE
MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHWI0O W TIO3HAHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS O0IIEYETIOBEYECKHUX IIEHHOCTEIH;

Pa3BUTHC TIIO3HABATCIBHBIX HWHTCPCCOB, HHTCIIICKTYAJIbHBIX W TBOPUYCCKHUX CIIOCOOHOCTEN
oOyyaromuxcsi, (OpPMHUPOBAaHWE y HHUX CO3HATEIHHOTO OTHOIICHHS K CaMOOOpa30oBaHUIO W
HENpephIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCHEIIHOHM MpodeccnoHanbHOM M 00IIEeCTBEHHOM
JesITeTbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO M MOTPEOHOCTH B 37A0POBOM
o0pase KU3HH;

(bopMHpOBaHNE YMEHHI U HaBBIKOB Pa3yMHOTI'0 IPUPOAONOIb30BAHNUS, PA3BUTHE IKOJIOTUUECKOM
KYJIbTYpBbI, IPUOOPETEHHE OIBITA OOIECTBEHHO-IOJIE3HON IKOJIOTHUECKON AEATEIbHOCTH.



OO11ee YKCII0 YacoB, NPEAYCMOTPEHHBIX [UTS U3yUSHHsI XUMUHU Ha yIITyOJICHHOM YPOBHE CpeHEro o0ero
oOpazoBanusi, coctaisieT 204 gacos: B 10 knacce — 102 vaca (3 gaca B Henento), B 11 kmacce — 102 gaca (3
yaca B HEJICII0).

COJEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHM4YeCcKOM XMMHUM.

IIpenmer u 3HaueHHE OPraHMYECKOM XUMMHM, NPEACTaBIEHHE O MHOI0OOpa3uu OPraHUYECKUX
COCIMHEHUM.

DJNEeKTPOHHOE CTPOEHHE aToMa YIJIepoja: OCHOBHOE M BO30YKAEHHOE COCTOSHUS. BaneHTHbIe
BO3MOXKHOCTH aToMma yriepoja. XUMHYecKas CBs3b B OPraHUYECKHUX COEAMHEHUsX. Tumlbl rHOpHIN3aliu
aTOMHBIX opOuTaneil yriaepoga. MexaHu3Mmbl 0Opa30BaHUS KOBAJIEHTHOM CBs3M (OOMEHHBIH M JOHOPHO-
aKIENTOPHBIN). TUIBI TepeKphIBAHUS aTOMHBIX OpOUTasel, - U T-cBsi3u. OMHapHas1, ABOMHAS U TpOHAs
cBs13b. CrIocoOBI pa3phiBa CBS3EH B MOJIEKYJIaX OpPraHUYEeCKHUX BemecTB. [IoHsATHE 0 CBOOOIHOM paauKae,
HyKJ1eo(use u AeKTpoduIe.

Teopust crpoeHust opraHmdeckux coequHeHui A.M. BbyTiiepoBa M COBpPEMEHHBIE INPEACTABICHUS O
CTPYKTyp€ MOJIEKYJ. 3HAu€HUE TEOPUU CTPOEHUS OPraHMYEeCKUX COCAUHEHMH. MonekynspHble U
cTpykrypHbie (opmyinbl. CTpykTypHBIE (OpMYIBI pa3iIWYHBIX BHJIOB: pa3BEPHYTas, COKpaIIEHHAs,
ckesneTHast. M3omepus. Bunasl u3oMepuu: CTpyKTypHasi, HNPOCTPAHCTBEHHAs. ODJIEKTPOHHbIE A(PQPEKTH B
MOJIEKYJIaX OPraHUYECKUX COEUHEHUN (MHAYKTUBHBIN U ME30MEPHBIH 3¢ (eKThI).

[IpencraBnenne o kimaccuukanum opraHndeckux BemiecTB. [loHATHE 0 (QYHKIIMOHATBLHOW TpyTIIe.
I'omomnorus. 'omonoruueckue psabl. Cuctemaruyeckass HOMEHKIIaTypa opranndyeckux coennnenuit (IUPAC)
Y TPUBHAJIbHBIE HA3BAHUS OTIEJIbHBIX IIPEACTABUTEICH.

OcobeHHOoCcTH W KiaccH(UKalus OpraHWYecKux peakuui. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC
peaKiuy B OPraHNYeCKON XUMUH.

DKCrepUMEHTANIbHBIE METO/ bl U3YUYEHHMSI BEILIECTB U UX MPEBpAIlCHU: 03HAKOMIIEHUE C 00pa3liaMu
OpPraHUYECKUX BEILECTB U MaT€pHaAIaMU Ha UX OCHOBE, ONIBITHI 110 MIPEBPAILEHUIO0 OPraHUYECKUX BEILECTB IIPH
HarpeBaHuu (IUIaBjeHUE, OOYIJIMBaHUE W TOPEHME), KOHCTPYHUPOBAHHME MOJETEH MOJEKYyJ OpPraHu4ecKHUX
BELIECTB.

Yriaesoaopoabl.

Agnxanbl. ['omonoruueckuil psja ankanos, oouiast popMyiia, HOMEHKIATypa U U30Mepusi. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHoB, SP-TMOpUIM3alMs aTOMHBIX opOutaneil yrmepoja, o-
CBA3b. PU3NYECKUE CBONWCTBA AJIKAHOB.

XuMHYecKre CBOMCTBA aJIKAHOB: PEAKIMH 3aMEeIlleHNUs, '30MEpPU3aLlH, IeTHAPUPOBAHUS, [IMKIU3ALINH,
IIMPOJIN3a, KPEKUHTa, ropeHus. IIpeacraBienue o MEXaHU3Me peakuil paguKalbHOIO 3aMELICHMUS.

Haxoxxnenue B npupoe. CrocoObl MOTy4YeHUs U IPUMEHEHHE allKaHOB.

Huknoankauel. O6mmas Gopmyina, HoMeHKIIaTypa U u3oMepusi. OCOOEHHOCTH CTPOEHUSI M XUMUYECKUX
CBOMCTB MasbIX (IIMKJIONpPOMNAH, UUKIOOyTaH) M OOBIYHBIX (LMKJIONEHTAH, IUKJIOIeKCaH) IMKIOaIKaHOB.
CriocoOblI 1osTyyeHHs ¥ MPUMEHEHUE LIUKIIOATKAHOB.

Anxensl. ['oMonormueckuil psia ajkeHoB, oOmas QopMmyna, HOMEHKIATypa. OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI allKEHOB, Sp 2-FHOPHIM3aAIMA AaTOMHBIX OpOMTaleil yriepoaa, o- 1 -
cBa3u. CTpykTypHass M TreoMmeTpuueckas (Luc-TpaHc-) wu3oMmepusi. DuU3MUEcKHe CBOWCTBAa aJKEHOB.
XHWMHUYECKUE CBOWCTBA: PEAKLUUU INPUCOCAVHECHUS, 3aMEILICHMS B (-II0JOKEHHE IPU JBOWHOM CBS3H,
noauMepusanuu U okucieHus. IlpaBmio MapkoBHukoBa. KauecTBeHHBbIE peaknMM Ha JBOMHYIO CBS3b.
CrniocoOblI 1osTyyeHHsl U IPUMEHEHUE aJIKEHOB.



Anxaauensl. Knaccudukanus ankagueHOB (CONMpPsDKEHHBIE, H30JUPOBAHHBIC, KVYMVIUPOBAHHbIE).
OCOOEHHOCTH DJIGKTPOHHOTO CTPOSHUS W XHWMHYECKHX CBOWCTB CONPSDKEHHBIX aueHOB, 1,2- u 1,4-
npucoeauHenue. [lonmumepuzanus conpsxEHHbIX JueHOB. CIocOObI MOJIy4YEeHNS U IPUMEHEHUE AJIKaJUCHOB.

Anxunbl. ['oMonorndeckuit psji allkHHOB, 001Iast popmysia, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKWHOB, SP-THOpUAM3AIMS aTOMHBIX oOpOuTaseil yriepoja.
@dusuyeckre CBOMCTBA aJlKMHOB. XHUMHUYECKHE CBOICTBAa: pEaKIUU MPUCOCTUHEHHS, AMUMEpPU3ALUU U
TpUMEpU3aLUY, OKUCIEeHHA. KHCIOTHBIE CBOMCTBA aJKWHOB, UMEIONIMX KOHLEBYK TPONHYIO CBS3b.
KagecTBeHHbIE peakiy Ha TPOHHYIO CBsA3b. CrIOCOOBI MOMyYeHHS U IPUMEHEHUE aTKHHOB.

ApomaThdecKkue YriaeBoAOpoabl (apeHsl). ['omoyiormueckuit psix  apeHoB, oOmas Qopmyia,
HOMEHKJIaTypa U U30Mepusi. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI OeH301a. DPusnyeckue
CBOWCTBa apeHOB. XHMMHUYECKHE CBOMCTBa OEH30JIa M €ro TOMOJIOTOB: pEaKkIMH 3aMelleHHs B OeH30JbHOM
KOJIbLIE M YTIJIEBOAOPOAHOM pajauKaie, peakuud MPHCOCIUHEHUs, OKUCICHHE TOMOJIOTOB OEH307a.
[IpencraBienre 06 OpUEHTUPYIOLIEM JIEHCTBUU 3aMECTUTENECH B OEH30IbHOM KOJIbLIe Ha MPUMEPE aTKUIbHBIX
paauKaioB, KapOOKCHIBHOM, TMIPOKCUIBLHOW, aMHHO- U HUTPOTPYIIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMcTB ctupona. Ilomumepusanus crtupona. CrocoObl MOJNy4eHHUS U TNPUMEHEHHE
apOMaTHUYECKUX YIJIEBOAOPOIOB.

[Ipuponnsiii ra3. [lonytHeie HedTsHbIe Ta3bl. HedTh m e€ mpoucxoxnenue. KameHHslii yronb u
NPOAYKTHl ero mnepepabotku. CrnocoObl mepepaloTku HePTH: NEePeroHka, KPeKUHr (TepMUYECKHi,
KaTaJuTHYecKuil), pupopMuHr, nuponus. IIpogykrsl mnepepaboTku HedTH, HX NPUMEHEHHE B
MIPOMBIIIIJICHHOCTH | B OBITY.

I'eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIaCCaMU YTJIEBOJOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TalOTeHIPOU3BOIHBIX YTIEBOIOPOAOB. Peakiuu 3amelieHusi rajioreHa Ha
THAPOKCOTPYIITY, HUTPOTPYMIY, IMAaHOTPYIITy, aMUHOTpyIIy. [[eficTBUE Ha raJloreHIpPOM3BOIHBIE BOJAHOTO
Y CIIUPTOBOTO pacTBOpa MIEN0YU. B3anMoielicTBME TUTajlOreHAIKaHOB C MAarHheM U HUMHKOM. [loHsATHE O
METAIJIOOPTAaHUYECKUX COEOUHEHMsIX. VICTonb30BaHHE TallOTeHIPOU3BOIHBIX YIIIEBOJAOPOAOB B OBITY,
TEXHUKE U [IPU CUHTE3€ OPraHUYECKUX BEILECTB.

DKCcIepUMEHTaIbHBIE METO/Ibl U3yUSHHS BEIIECTB M UX MPEBpAICHH: n3ydeHue (PU3MIeCcKIX CBOHCTB
YIJIEBOIOPOAOB  (PacTBOPUMOCTh), KAUECTBEHHBIX pEakUud yriIeBOJOPOJOB  pPa3jIMYHBIX KJIACCOB
(obecuBeurBaHE OPOMHOM MIJIM MOJTHOM BOJIbI, pacTBOpa NEpMaHraHaTa Kajusi, B3aMMOJICHCTBHUE alleTUIeHa
C aMMHUAYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOe OOHapyKE€HHE YIJIiepoJa U BOAOPOAA B
OpPraHMYECKUX BELIECTBaX, MOJIYYEHHE ATUJIEHA U H3yUYEHHUE €ro CBOMCTB, O3HAKOMJIEHHE C KOJICKLHUSMU
«Hedpts» m «VYromp», ¢ obpa3mamMu IUlacTMacc, KaydyyKOB M PE3HHbBI, MOJEIMPOBAHHE MOJIEKYI
YIJI€BOJOPOIOB U FajOr€HIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucaopoacoaep:xamiue oprannyeckue coeImHeHHs.

[IpenenpHble ogHOaTOMHbIEe cnupThl. CTpoeHHWe MOJIeKyJ (Ha HpUMepe MeTaHoJa W 3TaHOJa).
I'omonorudeckuii psig, oomiast popMyina, U30Mepus, HOMEHKIATypa U Kiaccudukaims. Pu3ndeckue CBOMCTBa
MpeACNIbHBIX OJHOATOMHBIX CHUPTOB. BOIOpOIaHBIE CBSI3U MEXAY MOJIEKYJIaMHU CIUPTOB. XHUMHUYECKUE
CBOMCTBA: peaklUMUU 3aMEIICHMs], JEruApaTalyy, OKUCIEHUS, B3aMMOJEHUCTBHE C OpPraHUYECKUMU U
HEOpraHMYecKUMHU Kuciotamu. KauecTBeHHasi peakiusi Ha OJIHOATOMHbIE CHHPTHL. JlelicTBue 3TaHONa U
MeTaHoJIa Ha OpraHu3M yenoBeka. CriocoObl MOTy4YeHHs U IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

IIpoctbie 3¢upbl, HOMEHKIaTypa 1 n3oMepusi. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHoOroaroMHble CHUPTHI — 3TUJIEHTIIMKONb U TiauUepuH. DPuU3MuecKue U XHUMHYECKHE CBOICTBA:
peaKkiuy 3aMelIeHns, B3auMOJICHCTBUE C OPraHMYECKUMU M HEOPraHMYECKUMHU KHCJIOTaMH, KauyeCTBEHHAas
peaxiusi Ha MHOroaTOMHbIe criupThl. [IpeacTraBienue o MexaHu3Me peakuil HyKJIeoQHIbHOTO 3aMEIIeHNU.
JleiicTBue Ha opraHu3M 4enoBeka. CrocoObl MOydYeHUs: U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYJIbI, B3AUMHOE BIUSHUE TUAPOKCOTPYIIILI U OCH30IBHOTO sipa. OU3ndecKue
cBoiictBa ¢enona. OCOOEHHOCTHM XUMHUYECKHX CBOWCTB (eHosna. KauecTBeHHBIE peakiuu Ha (EHOII.
Toxcuunocth GeHona. CriocoOb! morydeHus ¥ mpuMeHeHune GeHona. eHondopmanbaeruaHas cMoIa.



KapOoHusIbHbBIE COETMHEHNS — AJIbJETUABI U KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHMIIBHON TPYIIIBL.
I'omonoruueckue psizibl anbAETUA0B U KETOHOB, 001as popmMyiia, u3oMepusi 1 HOMeHKIatypa. duzndeckue
CBOMCTBA aJIbJIETUI0B U KETOHOB. XMMHUECKHUE CBOICTBA aJbJAECTUA0B U KETOHOB: PEAKIIMH IPUCOCTUHEHMS.
OxwucneHne anpIeru/IoB, Ka4eCTBEHHBIE PEaKIMU Ha anbAeruabl. CrocoObl MOMy4YeHUS W NPUMEHEHHE
QJIBJIETUJIOB U KETOHOB.

OnHOOCHOBHBIE TpenienbHble KapOOHOBBIE KHCIOThL. OCOOEHHOCTH CTPOEHUS MOJIEKYJ KapOOHOBBIX
KkucioT. M3omepus u HoMeHKJIaTypa. PU3MUECKUE CBOMCTBA OAHOOCHOBHBIX IpENENbHBIX KapOOHOBBIX
KHCIIOT. BoiopoiHbIe CBSA3M MEKAY MOJIEKYJIaMU KapOOHOBBIX KHCIOT. XUMHUECKUE CBOMCTBA: KUCIOTHbIC
CBOMCTBA, peaklys dTepU(PUKALNHU, PEAKIIMH C YIaCTHEM YIJIEBOAOPOAHOr0 paaukana. OCOOEHHOCTH CBOMCTB
MypaBbUHOHN KHCIOTHL. [ToHATHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX 3pupax. MHOroobpasue
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HENpPENENbHBIX M apOMAaTHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX KHCIOT. IlpencraButenu BBICIIMX KapOOHOBBIX KHCIOT:
CT€apHHOBasl, MAJbMUTHUHOBAS, OJEUHOBAA, JUHONEBAS, NUHONEH06dAs KUCIOTHL. CrocoObl MOTydyeHHs U
IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upbl. ['omonornyeckuii psi, oomas Gpopmyia, nu3oMepusi 1 HOMEHKIarypa. duzndeckue
Y XMMHUYECKHE CBOMCTBA: TUAPOIN3 B KUCIION U IIEJIOYHON CpesIe.

XKupel. Ctpoenue, ¢uznyeckue M XUMHUYECKHE CBOMCTBA JKUPOB: THAPOJIM3 B KUCIOW M IIETOYHON
cpeae. OcoOEHHOCTH CBOWCTB KUPOB, COAEPIKALIMX OCTATKU HENPEENIbHBIX KHUPHBIX KUCIOT. JKHUpBI B
IIpUpOJIE.

MBpU1a‘KaK COJTM BBICIINX KaPOOHOBBIX KUCIIOT, MX MOIOIIEE ACHCTBHE.

OOmiast xapakTepucTuka yriaeBojoB. Kmaccudukauus yrieBoloB (MOHO-, AM- U TOJHMCAXapH]IbI).
MoHocaxapuapl: TI0KO3a, (pPyKTO3a, TrajakTos3a, pubo3a, nesokcupuboza. dusnuyeckue cBoicTBa U
HaxoxaeHue B npupoje. @otocuHTe3. XMMHUECKHUE CBOMCTBA IIIOKO3bI: PEAKIIUU C YYaCTUEM CIUPTOBBIX U
aJIbJIETUJIHON TpyMI, COMPTOBOE M MOJIOUHOKHCIOE OposkeHue. [IpumeHeHue TIioKo3bl, €€ 3HaueHue B
KU3HEACATEIbHOCTH OpraHusma. Jlucaxapuapl: caxaposa, MalbTo3a M JIAaKTO3a. BoccraHaBinuBaromue u
HEBOCCTAaHABIMBAOIME aucaxapuabl. ['maponus nucaxapuaos. HaxoxaeHue B mpupone M NPUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, TJUKOT€H M Leiuitono3a. CTpoeHHe MakpoMOJIEKYJd Kpaxmala, INIMKOreHa U
LEeJUTIoNI03bl. PU3HYECKHE CBOMCTBA KpaxMalla ¥ LEJUII0JIO3bl. XMMUYECKHE CBOMCTBA KpaxMaa: THIPOJIn3,
KayecTBEHHasl peakuus C MOJOM. XHMMHUYECKHE CBOMCTBA LEJIIOJIO3bl: TMIPOJIN3, MOJIydeHUe 3(PHUpPOB
1eJTr0I103b1. [IoHATHE 00 MCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHbIHN MIENK).

OKCIepUMEHTANIbHBIE METOJbl U3YUEHHUs BEIIECTB M UX IPEBPAILLEHUI: paCTBOPUMOCTb PA3IUYHBIX
CIMPTOB B BOJE, B3aUMOJEWUCTBHE 3TAHOJIA C HAaTPUEM, OKHMCIEHHE STHJIOBOTO CIUPTAa B allbJeTH] Ha
packan€éHHOM MeIHOW IpPOBOJIOKE, OKUCIEHHE STUJIOBOIO CHIUPTAa JUXPOMATOM Kayius (BO3MOXKHO
UCTOJIb30BaHUE  BHJIEOMAaTEpUAIOB), KAaYECTBEHHBIE PpEaKUUM Ha alpJeruabl (C  THIPOKCHIIOM
muammuHcepeopa(l) u ruapokcunom meau(ll)), peakmus rmunepuna ¢ ruapokcuaoM meau(ll), xummuaeckue
CBOMCTBAa pacTBOpa YKCYCHOHM KHCIIOTBHI, B3aUMOJEHCTBHE pacTBopa INIIOKO3bl ¢ ruapokcuaoM menu(ll),
B3aMMO/ICIICTBHE Kpaxmalia ¢ HOJIOM, pelIeHUe SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMaM «CIupThl U eHOIIbDY,
«Kapb6oHoBbie kucioTsl. ClokHbIE 2PUPBD).

A3oTcofep:kale opranndeckue coeIMHeHMs.

AMUHBI — OpraHM4yeckue Ipou3BOJAHBIE amMMmuaka. Kiaccudukamuss aMuHOB: amudaTHUYEeCKue U
apoMaTU4ecKue; MepBUYHbIC, BTOPUYHBIE M TpeTHuHble. CTpoeHHe MOoJeKysd, obmas (opmyia, nomepus,
HOMEHKJaTypa W (u3MYecKue CBOicTBa. XHMHMYECKOe CBOMCTBa anu(aTHUYEeCKUX aMHUHOB: OCHOBHBIE
CBONMCTBA, aJKWJIMPOBAaHUE, B3aMMOJCICTBUE IIEPBUYHBIX aMUHOB C a30THCTOM Kuciaorou. Coun
AJIKMJIAMMOHHSL.

AHUIMH — IpeACTaBUTENb aMUHOB apoMarudeckoro psjaa. CTpoeHue aHwiMHA. B3aumHOe BiMsHME
IpYIIIT aTOMOB B MOJIeKyJjie aHmInHa. OCOOCHHOCTH XUMHUYECKUX CBOMCTB aHMINHA. KauecTBEHHbIE peakiuu
Ha aHwiMH. CrocoObl mosiyuyeHuss W npuMeHeHue anudarudeckux amuHOB. IlonmyuyeHue aHunmHa wu3
HUTpOOEH30171a.



AmuHokucnoTsl. HoMmenknatypa u uzomepusi. OTaenbHble NPEACTaBUTENHN 0-aMUHOKUCIIOT: TJIUIIH,
ananuH. DU3MYEeCKHue CBOMCTBA aMHUHOKHCIOT. XWMHUYECKHE CBOWCTBA aMHUHOKHCIIOT Kak aM(oTepHBIX
OpPraHUYECKUX COCIMHEHUH, peaKkius MOJIMKOHACHC AU, 00pa30BaHNe IENTHIHOW CBsI3U. bruonoruieckoe
3HaYeHNEe aMUHOKUCITOT. CHHTE3 ¥ THAPOIIN3 MENTH/IOB.

benku kak mnpupomHbie mnonuMmepsl. llepBuuHas, BTOpUYHAs W TpPEeTUYHas CTPYKTypa OEIKOB.
XuMu4ecKkre cBOMCTBA OETTKOB: THIPOJIN3, IeHATYypallysl, KaueCTBEHHbIC PeaKI[Mi Ha OCNKHU.

DKCIepUMEHTAILHBIE METO Il M3YUYEHHS BEIIECTB U MX MPEBPAICHUI: PACTBOPEHHE OEIKOB B BOJIE,
JeHaTypanus OCJIKOB P HArPEBAHUH, [IBETHBIC PEAKIIMK HA OCTKU, PEIICHIE SKCIIEPUMEHTAIBHBIX 33134 110
TeMaM «A30Tco/IepKalllie OpraHudeckie coeIMHeHus» U «Pacro3HaBaHie OpraHUYeCKUX COSIUHEHUI».

BbicokomosiekyasipHbIe COeTUHEHUS].

OCHOBHBIE TOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHHII: MOHOMEp, MOJIUMED, CTPYKTYpPHOE
3BEHO, CTENCHb IOJIMMEPU3ALUM, CpEeNHsAs MOJeKynspHas Macca. (OCHOBHBIE METOJBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHHUH — MOJMMepU3alys U OJTUKOHICHCAIHSI.

[Tonumepnble wmatepuanbl. [lmacTmaccbl  (MONMATHIICH, TOJUMPONMIEH, TMOJUBHHHIXJIOPHUI,
MOJIUCTUPOJ,  TOJMMETWIMETaKpUIaT, MOJHKapOOHATHI, MONMATHICHTepedTanar). YTHUIu3amus |
nepepadoTKa IIACTHKA.

DnacToMepbl: HATypalbHBIA KaydyK, CHHTETUYECKHE Kayuyyku (OyTaJueHOBBIN, XJIOPOMPEHOBBIH,
M30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypasibHBIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, all€TaTHOE BOJIOKHO),
CUHTETHYECKHE (KalpoH U JIABCaH).

[Tonmumepsl crenuanbHOrO Ha3HaueHUs (Te(JIOH, KeBIap, OAJIEKTPOMPOBOIALINE MOIUMEPHI,
OuopasyaracMbie IMOJIUMEPHI).

DKCIIepUMEHTAITLHBIC METO Il H3YUYCHHSI BEIIECTB M MX MPEBPAIICHUAN: 03HAKOMIICHUE C 00pa3iaMu
MIPUPOJTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB, PEIICHUE YKCIICPUMEHTAIBHBIX 33124 110 TEME
«Pacno3HaBaHue TIaCTMACC M BOJIOKOHY.

Pacuérnsie 3amaumn.

Haxoxnenne MoieKysipHOr (OpMyITbl OPraHHYECKOTO COSAMHEHHS IO MACCOBBIM JIOJISIM AJIEMEHTOB,
BXOJSIIIUX B €r0 COCTaB, HAXOXKIEHHE MOJCKYJSIPHOW (OPMYIJIBI OPraHUYECKOTO COCIMHEHHUS M0 Macce
(00bEMy) MPOOYKTOB CrOpaHus, MO KOJIWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB DPEAKIMH /WM
UCXOIHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYpPHOU (OPMYIIbI OpraHMYECKOro BEIIeCTBA Ha OCHOBE €ro
XUMHYECKUX CBOWMCTB WJIM CIIOCOOOB IIOJIYYCHHS, OMPEACICHUE JIOJIM BBIXOAA MPOJYKTa PEaKIUU OT
TEOPETHYECKH BO3MOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanmzamuss MexXnpeaMETHBIX CBsi3ed TMpH  HM3y4YeHUH opraHuueckod xumuu B 10 Kiacce
OCYIIECTBIISICTCSl 4Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK WM MOHSTHUH,
MIPUHSTHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO01ue ecTecTBEeHHO-HAyYHbIC MOHATHS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CUHTE3, KJIaccu(uKalus, HabIoeHIe, U3MEepPEHHEe, YKCIIEPUMEHT, MOJIENb, MOJICTTHPOBAHHE.

dwusuka: MaTepus, aTOM, JICKTPOH, IPOTOH, HEUTPOH, MOJICKYJIa, JHEPTCTUICCKUH YPOBEHb, BEIICCTBO,
TeN0, 00bEM, arperaTHOe COCTOSIHHWE BellecTBa, (U3MUYSCKUE BEIMYHHBI, CTUHHUIBI U3MEPEHHUS, CKOPOCTD,
JHEprus, Macca.

buonorus: kierka, opranusM, SKocuctema, ornochepa, MeTaboIu3M, HaCIEACTBEHHOCTh, aBTOTPO(HBIN
Y TeTepOTPOMHBIN THIT TUTAHUS, OpOKEHUE, POTOCHHTE3, IbIXaHHUE, OCIIKH, YTIICBOIbI, KHUPbI, HYKICHHOBBIC
KHUCIIOThI, (DEpMEHTBHI.

I'eorpacdusi: mone3Hble HCKOMAaEMbI€, TOTLITUBO.

TexHomOTHs: MUIIEBBIE TPOAYKTHI, OCHOBHI PallMOHATLHOTO IMUTAHUS, MOIOIIIUE CPEACTBA, MAaTEpUATIbI
U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.



11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBBI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XuMuueckuii anemeHT. M3otonsl. CTpoeHue 3J1€KTPOHHBIX 000JI09€eK
aTOMOB, KBaHTOBBIC YHCJa. JHEPreTUYECKHE YPOBHU U MOTypOBHU. ATOMHbIe opOuTanu. Kinaccudukarms
XUMHUYECKUX DJIEMEHTOB (s-, p-, d-, f-amemenTsI). Pacnpenenenne 31eKTPOHOB MO aTOMHBIM OPOHUTAIISM.
ONEeKTpOHHbIE KOH(QUIypalMy aTOMOB 3JEMEHTOB IE€PBOrO—4YeTBEPTOrO MEPHOAOB B OCHOBHOM H
BO30YXJIEHHOM COCTOSTHHH, dJIEKTPOHHbIE KOH(PUTYpPAIIH HOHOB. DIEKTPOOTPULIATETLHOCTD.

[lepuoanueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux snemeHToB .M. Menneneesa. CBs3b
MEPUOANYECKOTO 3aKoHa U llepmonnyeckol CHUCTEMBI XMMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TeOpHen
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUsS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX HMHU
IIPOCTBIX M CJOKHBIX BELIECTB IO TpynmaM M IepuoAaM. 3HadeHHe nepuoaumdeckoro 3akoHa JI.U.
Menpeneesa.

Xumuyeckas cBsI3b. Buibl XMMHUYECKON CBSI3U: KOBAJICHTHAs, MOHHAs, MeTaJIM4ecKas. MexaHu3Mbl
0o0pa3oBaHMsl KOBAJEHTHOW CBSA3U: OOMEHHBI M JOHOPHO-aKLENTOPHBIA. ODHEpruss M JUIMHA CBS3H.
[TonsipHOCTB, HAIPABIEHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHble cBs3u. BogopoaHas cBs3b.
MexMOJIEKYISIpHBIE B3AUMOICHCTBHSL.

BaneHTHOCTp M BaJECHTHBIE BO3MOXHOCTH aTOMOB. CBS3b 2JEKTPOHHOM CTPYKTYpbl MOJIEKYJ] € MX
reOMETPUUECKUM CTPOCHHUEM (Ha IpUMepe COSIMHEHHUH 3JIEMEHTOB BTOPOT0 MEPUO/IA).

[IpencraBnenue 0 KOMIIJIEKCHBIX COCIMHECHMSIX. Cocras KOMILIEKCHOTO HOHa:
KOMILIEKCO00pa30BaTellb, JIMTaH/Ibl. 3HAUEHNE KOMIUIEKCHBIX coeinHeHul. [IoHsATHE 0 KOOpANHALIMOHHON
XUMHH.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSA. THUIBI KPUCTAUIMYECKUX PEIIETOK
(CTPYKTYp) 1 CBOMCTBA BEILIECTB.

[TonsTHe 0 nucnepcHeIX cucreMax. MctunHble pacTBOpSI. 1IpencraBienne 0 KOJUTOMAHBIX pacTBOpax.
CriocoObl BbIpa)KEHUS KOHLEHTpAIlMM pPAacTBOPOB: MaccoBasl [JOJs BELIeCTBa B pacTBOpE, MOJIIpHas
KOHIEHTpauus. HacblleHHbIe 1 HEHACBILIEHHBIE PACTBOPBI, paCTBOPUMOCTh. KprcTrauioruapars!.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. TpuBHAIbHBbIE HA3BAHUS OTAEIBHBIX
IIPEACTABUTENIEH HEOPTAHUYECKUX BEILIECTB.

Knaccugukarus XuMHuecKUX peakluii B HEOPraHUYECKOM U OpraHMuecKol XUMUU. 3aKOH COXpaHEHHUs
Macchl BEIIECTB; 3aKOH COXPAaHEHUS M IPEBPALICHMs DSHEPIUM NP XUMHYECKHX peakuusax. TeruioBble
3¢ (deKTh XUMUYECKUX peakiuil. TepMOXUMHUUECKHUEe ypaBHEHUSI.

CKOpoCTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTb OT pa3iIMyHbIX (akTopoB. ['OMoreHHele u
rereporeHHble peakiuu. Karaaus u kaTain3aTopsl.

OOpatumbple M HeoOpaTHMble peakuuu. XHUMHUYecKoe paBHoBecue. KOHCTaHTa XMMHYECKOTrO
paBHOBecHsl. PaKTOPBI, BIUSIOIIAE HA IOJOKEHHME XUMHUYECKOI'O PABHOBECHS: TEMIIEpaTypa, JABICHHE WU
KOHIICHTpAIlMU BEIECTB, y4acTBYOIMMX B peakuuu. [Ipunnun Jle [laTense.

OnexrpoauTndeckas aucconnanusi. CuiabHble U ciadbie 31eKTpoauTsl. Ctenens qucconuanuu. Cpena
BOJHBIX DPACTBOPOB: KHUCJIOTHAs, HEWTpalbHas, LuesnodHas. Bomopoasslii mokasarens (pH) pactBopa.
IMupponus coneit. Peakimu noHHOTO OOMEHA.

OKHCAUTENHEHO-BOCCTAHOBUTENbHBIE peakini. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAaHOBUTEITb.
IIpoueccel OKHCIEHMS M BOCCTAHOBIICHUS. BaxHeWIIne OKUCIWTENM M BOCCTAaHOBUTENW. Meron
3JIEKTPOHHOT0 OanaHca. DIEKTPOJIN3 PAaCTBOPOB U PACIJIaBOB BELIECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HM3yYEHHs BEIIECTB M MX IPEBpALICHUHI: DPA3JIO0KEHHE IEePOKCUIA
BOZOPOJA B IPUCYTCTBUU KaTaJIU3aTOPA, MOJEIN KPUCTAIUNIMYECKUX PEIIETOK, TPOBEICHUE PEAKIIU HOHHOTO
oOMeHa, OIpeleeHue CpeAbl PAacTBOPOB C IOMOIIBIO HMHIMKATOPOB, W3yYCHHE BIUSHHS Ppa3IMYHBIX
(akTOpPOB Ha CKOPOCTh XMMUYECKOH pEakIMy U MOJIOKEHHE XMMUYECKOTO paBHOBECHSI.

Heopranuveckasi Xumus.



[Tonoxxenne HemetaiioB B Ilepumoanueckoit cucreme xumudeckux sneMeHtoB .M. MenaeneeBa u
OCOOCHHOCTH CTpPOEHHUS UX aToMoB. DHU3MUECKHE CBOICTBA HEMETAIOB. AJUIOTPONHS HEMETaJIoB (Ha
puMepe KUCIopoa, cepsl, pochopa u yriepona).

Bopopon. Ionydenue, puzndeckne 1 XUMHYECKUE CBOMCTBA: peaKLUH ¢ METaJUIaMH U HEMETaJlJIaMH,
BOCCTAHOBUTENBHBIE CBOWCTBA. I mapuasl. TOIIMBHBIE IIEMEHTHI.

lanorensl. Haxoxxaenue B mpupojne, crocoObl MOMyueHus, (pu3Mueckrue U XUMHUYECKHE CBOICTBA.
lanorenoBogopobl. BakHelne KUCIOPOJCOAEpKAIINE COSAMHEHUs TanoreHoB. JlabopaTopHbie u
IIPOMBIIIIIEHHBIE CIIOCOOBI MTOJIy4eHUs raIoreHoB. [I[puMeHeHre raloreHoB U UX COEIMHEHUH.

Kucnopon, o3o0H. JJabopaTopHble 1 TPOMBIIIIIEHHBIE CIIOCOOBI MOTYUYeHHs KUuciopoaa. Pundeckue u
XUMUYECKHE CBOMCTBA U TPUMEHEHUE KUCIOpoAa U 030Ha. OKCHUIBI U IEPOKCH/IBI.

Cepa. Haxoxnaenue B mpHpojae, CHOCOOBI TONy4YeHHs, (PHU3UYEeCKHe U XHUMHYECKHE CBOICTBA.
CepoBogopon, cymbdunsl. Oxeun cepsi(IV), okcun cepwi(VI). CepHuctas M cepHas KHCIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB CepHOM KUCIOTHI. [I[puMeHeHue cephl U €€ CoeqMHEHUH.

A3ot. HaxoxxaeHnue B mpupoe, CnocoObl moaydeHus, pusnueckue 1 XUMUYeCKUe CBOWCTBAa. AMMHUAK,
HUTpUabpl. Okcuabl a3oTa. A3oTHcTas M a30THasl KUCIOTHI U UX coiu. OcoOEHHOCTH CBOWMCTB a30THOM
KHUCIIOTHL. [IpuMeHeHue a30Ta U ero COeIMHEHU. A30THBIC yI00pEHHUSL.

®ochop. Haxoxnenue B mpupojne, CrnocoObl MoMydeHus, (pu3nueckue M XUMHYECKHE CBOMCTBA.
dochuasl u pochun. Oxcuasr dochopa, pochopnas kuciaora u e€ conu. [Ipumenenne dochopa u ero
coequHeHn. PochopHble y100peHHUs.

VYrnepon, HaxoxxaeHue B mnpupoze. AIoTpornHble Moaupukauuud. Puznyeckue U XUMHUYECKHE
CBOMCTBA MPOCTBIX BEIIECTB, 0OpazoBaHHBIX yriepomoMm. Oxcun yriuepoma(ll), oxcua yraepoma(IV),
yrojibHas KUCJOoTa U €€ conu. AKTUBUPOBAHHBIM yroib, ancopOuus. DyiepeHsl, rpadeH, yriepoaHble
HaHOTpPyOKH. [IppuMeHeHne MPOCTHIX BEIIECTB, 00PA30BAHHBIX YTIIEPOIOM, U €TO COCIMHEHUIA.

Kpemuuii. HaxoxneHue B mpupoze, crocoObl MoydeHUs, pU3NYECKUe U XHMUYECKUE CBOMCTBA.
Oxcup kpemuusa(1V), kpemHueBas Kucinota, cuiankaThl. [IpuMenenue kpeMHus u ero coequHenuii. CTeko,
€ro MOJIy4YEeHHE, BUIbI CTEKIIA.

[Tonoxxenne metamios B [leproauueckoii cucreMe XMMHUECKUX 371€MEHTOB. OCOOEHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JI09eK aTOMOB MeTayioB. O0mue ¢pusnveckue cBoicTBa MetauioB. [I[puMeHeHne MeTamion
B ObITY U TexHuKe. CIIIaBbl METaJLIOB.

DNEeKTPOXUMHUYECKHI psii  HampsbkeHud MetaimioB. OOmme crnocoObl IMOMYyYeHHs METaJlIoB:
TUJIPOMETAJLTYprusi, TUPOMETAILIYpIus, 3neKkrpoMeramtyprus. [lonstue o koppo3uu meramioB. CrocoObl
3aIUTBI OT KOPPO3UHU.

OOmias xapakTepucTuka metamioB IA-rpynmnel Ilepuoguueckoil cUCTEMbl XMMHYECKHX 3JE€MEHTOB.
Hatpuii u xanuii: noxydenue, Gpuzndeckre 1 XUMHUECKUE CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U UX
COCTUHEHUH.

Obmas xapakrtepuctuka metayuioB IIA-rpynnsl Ilepuonnyeckoil cUCTEMbl XUMHUYECKHX 3JIEMEHTOB.
Maruuii 1 Kanpuuii: monydeHue, Gu3n4eckue 1 XMMUYECKHe CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX
coeanHeHuH. XKECTKOCTh BO/IBI U CIIOCOOBI €€ yCTpaHEeHus!.

AnroMuHMil: nonydeHue, Gpu3nyecKkue 1 XuMUYECKHe CBONCTBA, IPUMEHEHHE MTPOCTOrO BEIECTBA U €r0
coequHeHn. AM(poTepHbIe CBOICTBA OKCHUA U THAPOKCHIA ATFOMUHHUS, THAPOKCOKOMITJIEKCHI aTFOMUHUSL.

OOmast xapakTepucTuka MeTamaoB mnoOouHblx mnoarpynn (b-rpymm) Ilepuoanyeckoil cuctemsbl
XUMHUYECKUX JIEMEHTOB.

duznyeckre U XMMUUYECKHUEe CBOMCTBA Xpoma U ero coenuHenuil. Okcuibl U rupokcu bl xpoma(ll),
xpoma(Ill) u xpoma(VI). XpomaTsl u 1UXpoMaThl, UX OKUCIUTENbHBIE CBOMCTBA. [lomyuenue u npumMeHenue
Xpoma.

Ou3nyecKkue M XMMHYECKHE CBOMCTBA MapraHiia M €ro COeIMHEHUW. BaxkHelline cOoeauHEHHUs
mapranna(ll), mapranna(IV), mapranna(VI) u mapranma(VII). Ilepmanranat kamausi, €ro OKHCJIUTEIbHBIE
CBOMCTBA.



du3nyeckre M XUMHUYECKHE CBOMCTBA ’Keje3a M ero coeauHeHuil. OKCHUIbl, THAPOKCUABI U COJIHU
xene3a(ll) u sxeneza(Ill). [Tonyuenne n mpuMeHEHHUE Kelle3a U €T0 CIIaBOB.

DuU3NYECKHE U XUMUYECKUE CBOMCTBA MEIU U €€ coequHeHUI. [lonyuenne u npuMeHeHne MEIU U €€
COEMHEHU.

[uuk: momyueHue, (U3MYECKHEe W XUMHUYECKHE CBOHMCTBA. AMQOTEpHBIE CBOWCTBA OKCHIA U
TUAPOKCHJIA TUHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHeHne IMHKA U €r0 COEIMHEHUM.

OKCIIepUMEHTANILHBIE METOABl HW3YYCHUS BEIIECTB W WX TPEBpallleHU: H3y4YeHHEe O00pasioB
HEMETAIIOB, TOpeHue cephl, docdopa, Keleza, MarHus B KHUCIOPOJAE, M3yUeHUE KOJUICKIMH «MeTaibl u
CIUIaBbD», B3aMMOJCHCTBHE MIEIOUHBIX U IIEJI0YHO3EMEIbHBIX METAJUIOB C BOJIOM (BO3MOXKHO HCIOIb30BaHHE
BUJICOMATEPHAIIOB), B3aUMOJCHUCTBUE IIMHKA U JKelie3a C PacTBOpPaMH KHCIOT M IIENOYel, KaueCTBEHHBIE
peaklMy Ha HEOPraHWYeCKHe aHHUOHBI, KaTHOH BOJOpOAAa M KAaTHOHBl METAJUIOB, B3aMMOJICHCTBHE
TUAPOKCUJIOB ATIOMUHHUS U IMHKA C pAaCTBOPAMU KHUCIIOT U IIEJI0UYEH, pellIeHHe IKCIIEPUMEHTANbHBIX 3a/1a4
o TeMaM «[ anorens», «Cepa u €€ coeuHEeHUs», «A30T U Gpocop U UX coeAUHEHUD», «MeTauIbl TIaBHbIX
noArpynm», «MeTamibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3Hb.

Ponp xuMum B obOecrieueHUHM yCTOWYMBOTO Pa3BUTHUS yesoBeuecTBa. [loHSATHE O HAydHBIX METOIaX
MO3HAHMUSI U METOJOJOTMM HAyYHOTO MCCieloBaHusd. HayuHble NpUHLIMIBI OpraHU3alMM XUMHUYECKOIO
pou3BOACTBa. [IpoMbIlIIeHHbIE CIOCOOBI MOMYYEHUS BaKHEWIIMX BEIIECTB (Ha IMpUMEpe IMPOU3BOJCTBA
aMMHaKa, CEpHOM KHCIOTHI, MeTaHoja). [IpoMbIuIeHHBIE CIIOCOOBI TMOJYyYEHUS METAJJIOB U CILIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAMIIEH Cpeapl W €ro TOCIeACTBUsA. Poilb XuMmuH B 0O€CICYCHHH
SHEPreTHYECcKOil 0€30MacHOCTH.

XuMHSL U 3710pOBbe uesoBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBuiia MCIOJIB30BaHUS JIEKAPCTBEHHBIX
npenaparoB. Pois XuMun B pa3BUTHN MEIUIUHBI.

XUMHsI TIMIIA: OCHOBHBIE KOMITIOHEHTHI, MUIIEBBIE 100aBkH. Ponh xuMum B 00€CTi€UeHUH THUIIEBOM
0€30MacHOCTH.

Kocmernueckue u napdromepnsie cpenctsa. beitoBas xumust. [IpaBuia 6€30mMacHOT0 UCTONb30BAHUS
npenapaTroB OBITOBOW XMMHUU B TTOBCETHEBHOMN KU3HHU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIINE CTPOUTEIIbHBIC MaTepUalbl (IIEMEHT, OCTOH).

XuMUs B CENbCKOM X03stiicTBe. OpraHuveckre U MUHEpaabHbIe yI00peHUs.

CoBpeMeHHbIE KOHCTPYKIIMOHHbIE MaTepuaibl, KpackH, CTEKJIO, Kepamuka. Marepuaibl ais
aneKTpoHuku. Hanorexunonorum.

Pacuétnbie 3amaun.

Pacu€tel: mMacchl BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HIIU
00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOTYKTOB
peakuuu, eciau OJHO W3 BEUIECTB HMMEET NPUMECH, Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTa
peaKuuru, eciii OJHO U3 BEIIECTB JJAHO B BUE PaCTBOPA C ONMPEIEIEHHON MacCOBOM JOJIEN pacTBOPEHHOTO
BEILIECTBA, MACCOBOM JIOJIM WU MOJIIPHOM KOHIIEHTPALIMKM BEIIECTBAa B PacTBOpPE, JOJM BBbIXOAA MPOAYKTA
pEeaKLMK OT TEOPETUYECKHA BO3ZMOKHOTO.

MexnpenMeTHbIE CBSI3U.

Peanuzamnus MexIpeIMETHBIX CBSI3eH MPU M3y4eHHH 001ell 1 HeopraHuueckoi xumuu B 11 kinacce
OCYIIECTBIISICTCSl 4Yepe3 HKCIOIb30BAHUE KAaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUN, TaK M TOHSTHIA,
MPUHSATHIX B OTACJIbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mme ecTecTBEHHO-HAYYHBIC TTOHSTHUS: SBJICHUE, HAYYHBIN (DAKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KiacCupUKamus, TMEePUOJUYHOCTh, HAOMIOJCHHWE, W3MEpPEHUe, OKCIEPUMEHT, MOJEIb,
MOJIEJIUPOBAHUE.

®dusuka: marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH, HU30TOIMbI,
PaZMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKHIl ypOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoe COCTOSHUE
BELIECTBA, UJCANIbHBIN ra3, GU3NYecKue BeINYNHbI, €IMHUIBI U3MEPEHHS, CKOPOCTh, SHEPT U, Macca.



buonorus: knerka, opraHusM, sKocucTeMa, ornocdepa, MeTaboIM3M, MAKPO- U MUKPORJIEMEHTHI, OCITKH,
JKHUPBI, YTIICBOJIbI, HyKJICHHOBBIC KHCIIOTHI, )epMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MTOTOK YHEPTHH B
AKOCHUCTEMAX.

I'eorpadusi: MUHEPAITBI, TOPHBIE MTOPOJIBI, TIOJE3HBIC UCKOMIAEMbIE, TOIUTHBO, PECYPCHI.

TexHomorns:  XUMHUYECKas  NPOMBINIUICHHOCTh,  METaJUTyprusi, CTPOWTEIbHBICE  MaTepHaIbI,
CEJIbCKOXO03SIMCTBEHHOE TIPOU3BOJICTBO, IMHIIEBAs IPOMBIILICHHOCTb, (DapMalieBTHUCCKast TPOMBIIILIICHHOCTD,
MIPOU3BOJICTBO KOCMETHUECKUX IPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPUAIIOB, JJICKTPOHHAS
HpOMBIH_IJIeHHOCTB, HAHOTCXHOJIOTHUH.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHWHN HA VIJTTYBJIEHHOM
YPOBHE CPEJITHEI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B coOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IMOJXOJOM B CTPYKTYpPE JUYHOCTHBIX PE3YyJIbTaTOB
OCBOCHHS TpeAMeTa «XUMHUs» Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUS BBIICIEHBI CIEAYIONINE
COCTaBJISIIONINE: OCO3HAHUE OOYYAIOIUMUCS POCCUHCKON TpakJaHCKOM HIEHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTPEEIICHUIO; HATMYUE MOTUBAIIUU K O0yUEHUIO; TOTOBHOCTh U
CIIOCOOHOCTh OOY4YarOIIMXCA PYKOBOJICTBOBATHCS MPUHATHIMA B OOIIECTBE TMpaBUJIaMH W HOpPMaMu
MOBEJICHUS; HAJIMYME IMPABOCO3HAHUS, IKOJOTMYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HECHHbIC TUTAHBI.

JIMuHOCTHBIE pPE3yJbTaThl OCBOCHHUS IMpeaMeTa «XHUMHSI» OTPaKalT C(HOPMUPOBAHHOCTH OIBITA
MMO3HABATEIIbHON U MIPAKTUYECKOMN JACSITEIBHOCTH 00yJaIoNMXCs B IPOLIECCe peain3aiuu 00pa3oBaTeIbHON
JEATEIIbHOCTH.

JIM4uHOCTHBIE pPE3yNabTaThl OCBOCHHUS MpeaMeTa «XUMHS» OTpakalT CHOPMUPOBAHHOCTH OIbBITA
MO3HABATENILHON M MPAKTUYECKON AESITETbHOCTH 00yUaroluXcs B MPOLIECCe peann3alii 00pa3oBaTeIbHON
JEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCKOro BOCIUTAHUA:

0CO3HaHUs 00YYaIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 005S3aHHOCTEH, YBaKEHUS K 3aKOHY U
MIPaBONOPAIKY;

MPECTABICHUS O COLIMATIBHBIX HOPMAaX U MpaBUiIaX MEKIMYHOCTHBIX OTHOIIIEHUHN B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU JEATEIHLHOCTH MPHU CO3JaHUU YUEOHBIX TPOCKTOB, PEIICHUU
y4eOHBIX U MMO3HABATENBHBIX 33]1a4, BHITOJTHEHHH XUMHUUYECKHUX KCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTHI IPYTUX [P aHAJIHN3E
Pa3IMYHBIX BUIOB YUeOHOU JesITebHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUS K ICTOPUYECKOMY M HAYYHOMY HACJIEAUIO0 OTEUYECTBEHHON XUMUH;

yBOXKEHHUA K TPOIECCY TBOPYECTBA B OONACTH TEOPHUH M MPAKTUYECKOTO TMPHIOKEHUS XUMUH,
OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yJbTaT [JIMTECIBbHBIX HAOIIOMCHHUH, KPOIOTIMBBIX
AKCIEPUMEHTAIBHBIX MOUCKOB, TOCTOSTHHOTO TPYJa YUYEHBIX U MMPAKTUKOB;

WHTEpeca W TMO3HABATEIbHBIX MOTHBOB B TMOJYYCHHH U TOCIEAYIOIIEM aHalu3e WHPOpMAIUU O
MEPEIOBBIX JOCTHKEHUSAX COBPEMEHHOM OTEUECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEJCHHUS;

CIIOCOOHOCTH OILIGHMBATh CUTYyallMH, CBsSI3aHHBbIE C XUMHYECKHMMH SIBICHUSIMH, WU TMPUHUMATH
OCO3HaHHBIE PEIICHUS, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHHUE U ITOCTYNKN CBOMX TOBAPUIIEH C MO3UIUI HPABCTBEHHBIX U
IIPaBOBBIX HOPM M C YYETOM OCO3HAHUS MOCIIEICTBUM ITOCTYNKOB;

4) popMupoBaHUA KYJIbTYPbI 310POBbSI:



MOHMMAaHUS EHHOCTEH 3J0pOBOro M 0e30macHoro odpasa KHU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOILIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

coOnroieHns TpaBmil 0e30macHOro oOpaileHusi ¢ BeHIeCTBAaMH B OBITY, TOBCETHEBHOW >KH3HU, B
TPYAOBOM AEATEIBbHOCTH;

MOHMMAHUS IIEHHOCTH TMpaBWJI HMHIUBUIAYaJbHOTO M KOJUIEKTMBHOTO O€30MacHOrO IMOBEACHHUS B
CUTYALUX, YTPOXKAOIINX 3J0POBBIO U KU3HHU JIIOJEH;

OCO3HAHUs TIOCJIEICTBUN W HENPUATHS BPEIHBIX MPUBBIUCK (YMOTPEOJICHUs AlIKOTOJS, HAPKOTHUKOB,
KypeHHUs);

5) Tpya0BOro BoCIMTAHUSA:

KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4e€OHO-MCCIIENOBATENbCKON AeITeIbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPYECKON M APYTUX BUAAX JEATEILHOCTH,

YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUH NMPAKTHUECKUX 3a/1a4 COIIMAIIbHON HAIIPAaBIECHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYEHHUIO MpoQeccHil pa3nuyHOro poja, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMHUH;

YBAXKEHUS K TPYY, JIIOIIM TpyAa U pe3ysibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaTbHOW TpaeKTOpUU OOpa3oBaHusA, OymylIei
npodeccuu M peanu3ali COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HMHTEPECOB,
CTIIOCOOHOCTEH K XMMUH, HHTEPECOB U MOTPEOHOCTEH 001IeCTBa;

6) 3x0/10rMYECcKOro0 BOCIIUTAHUS:

9KOJIOTMYECKU I1eIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOAE KaK HMCTOYHUKY CYIIECTBOBAHHUS >KM3HH Ha
3emie;

MOHUMAaHHSA TJI00ABHOTO XapaKTepa KOJIOTHIECKHUX MPOOIIEM, BIUSHIS SKOHOMHUUECKUX MPOIIECCOB
Ha COCTOSIHME MIPUPOIHON U COLUATIBHOM CPEJIbL;

OCO3HaHUSI HEOOXOJUMOCTH HCIHONB30BAaHUS JOCTHKCHHMI XUMHUU JJS PELICHHs BOIMPOCOB
palMOHAIBHOTO MPUPOJIONOJIb30BAHUS;

AKTHBHOTO HENPUATUSA NEHUCTBHUM, INPUHOCILIMX BpPEI OKPYKAIOIIEH NPUPOAHOW Cpele, yYMEHMS
MPOTHO3UPOBATh HEOJATONMPHUATHBIE OSKOJOTUYECKHE TOCIEICTBUS MPEANPUHUMACMBIX JIEUCTBHN U
MpeAoTBpaliaTh UX;

HaJM4Msl Pa3BUTOrO 3KOJOTMUYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJbTYpPhl, OMNbITA JAESITEIbHOCTU
AKOJIOTMYECKOW HAMPABIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM
Y COIMAJIBHOU TIPaKTUKE, CTIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHUBOCTOSATH UICOJIOTHH XeMO(hoOHH;

7) HEeHHOCTH HAYYHOTI'0 MIO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKH U OOIECTBEHHOM
IIPaKTHKH;

MMOHUMaHUs CHENU(PUKA XUMHH KaK HAyKd, OCO3HAaHHS €€ poiu B (OPMHUPOBAHWUU PAIMOHATBEHOTO
HAYYHOTO MBIIIJICHHsI, CO3aHUU IIEIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIeM MHpE KaK O €IUHCTBE
MPUPOALI U YETOBEKa, B TO3HAHWHM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUWU MPOoOJIeM COXpPaHCHHUS
MPUPOAHOTO PAaBHOBECHS;

yOSXXIEHHOCTH B 0CO00# 3HAYMMOCTH XUMUH JJIsI COBPEMEHHOW ITUBWIIM3AINH: B €€ TYMaHUCTUYECKON
HANPaBIEHHOCTH U Ba)KHOH POJIM B CO3/IaHUM HOBOW 0a3bl MaTEpUaIbHOU KYJIbTYPhI, B PEIICHUU TTT00aTHHBIX
mpo0JieM YCTOHYHUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIIEBON U YKOJIOTUIECKOU
0€30MacHOCTH, B Pa3BUTUU MEAMIMHBI, OOECIEYEeHUH YCJIOBUH YCHEIIHOrO0 TpyJda U IKOJIOTUYECKU
KOM(OPTHOM KU3HU Ka)KA0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHO! TpaMOTHOCTU: MOHUMAaHUsl CYIIHOCTH METOJOB MO3HAHUs, HCIOJIb3YEMbIX B
€CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH WCMOJIb30BaTh IOJy4aeMble 3HAHUS MJI1 aHAlW3a M OOBSICHEHUS
SBIIGHUN OKpPYXAalOIIer0o MHpa U MIPOUCXOASIIMX B HEM HU3MEHEHUI, yMeHus JeinaTh OOOCHOBAaHHBIE
3aKJIIOUEHUS Ha OCHOBE HAYYHBIX (DAKTOB M HMEIOIIUXCS AAHHBIX C LIEJIbI0 MOJIYYEHHS JOCTOBEPHBIX
BBIBOJIOB;



CIOCOOHOCTH CaMOCTOSTEIBHO MCIOIb30BaTh XUMUUECKHIE 3HAHUS JUISl PEIIeHUs] TPOOIIeM B peabHbIX
KU3ZHEHHBIX CUTYaIHsIX;

HHTEpeca K MO3HAHUIO, UCCIIEI0BATENBCKON AESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHMIO, K aKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUM 110 XUMUU B COOTBETCTBHHU C )KHU3HEHHBIMU IOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3InyHbIX chepax nmpodeccnoHanbHOM eI TEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTanpeMeTHbIE pPe3yJIbTaThl OCBOCHHSA IPOrpaMMbl 1O XMMHH Ha YpPOBHE CpPEIHEro OOIIero
o0pa3oBaHMsI BKIIOYAIOT:

3HaYUMbIC U1 (OPMHUPOBAHUS  MHPOBO33PEHHS  OOYYAIOMIMXCS  MEKIUCIHUILTUHAPHBIC
(MeXIpenMeTHbIC) OOIeHAYYHbIC TOHSATHUS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U
CHeM(pUKy METOJIOB IMO3HAHHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIHS,
SIBICHUE, TPOIECC, CHUCTeMa, HAy4YHBIM (haKT, MPHHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JAPYyTHE);

YHUBEpCaIbHBIC y4YeOHBIE JIEHCTBUS (ITO3HABATEbHBIE, KOMMYHHUKATUBHBIC, pETYJSTUBHBIC),
obecnieunBamiye GopMupoBaHue (YHKIMOHAIBHOW T'PAMOTHOCTH W COLMAJIbHOW  KOMIICTCHIIUU
o0yJaronmxcs;

CIIOCOOHOCTh OOYYAIOIIMXCS HCIIOJIB30BATh OCBOSHHBIC MEXIUCIUIUIMHAPHBIE, MUPOBO33PECHUYECKUE
3HAHUS U YHUBEPCAIbHBIC YIeOHbIC ISHCTBHS B IIO3HABATEIILHON U COIMATBHOMN MPaKTHKE.

MeTanpeamMeTHbIe pe3yJIbTaThl OTpaXKAIOT OBJIAJICHUE YHHBEPCATbHBIMU y4eOHBIMU
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU M PETYJISTHBHBIMH JICHCTBUSIMH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUeOHbIEe 1eliCTBUA

1) 0a3oBbIe JloTHUYECKHE IEHCTBUSA:

CaMOCTOSITENFHO (POPMYIHPOBATH U aKTYATU3UPOBATH MPOOIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

ONpeaeNsaTh LeNu ACATENbHOCTH, 3aJaBasl MapaMeTpbl U KPUTEPUM UX JIOCTHUKEHHUS, COOTHOCHUTH
PE3YIbTATHI ACATCIIBHOCTU C IOCTABJICHHBIMU LCIIAMU,

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HAHUHU HpI/IéMBI JIOTUYCCKOI'0 MBIINUJICHUA: BBIACIIATH XAaPAKTCPHBIC
MPU3HAKW TOHSATUN U yCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS IS
OOBSICHEHHSI OTACTHHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHUSA U KPUTCPHUU OJIA Knaccn(bnxaunn BCIICCTB U XUMHNYCCKUX pCaKIII/II\/'I;

YCTaHaBJIMBAThG NPUYNHHO-CIICACTBCHHBIC CBA3HU MCKY U3YyYaCMbIMU ABJICHUAMMU,

CTPOUTH JIOTMYCCKHUC PaACCYKIACHUA (I/IHI[yKTI/IBHLIe, ACAYKTUBHBIC, TIIO aHaJIOFI/II/I), BBISABJISATH
3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYITUPOBATH BHIBOBI U 3aKIIOUCHHUS;

MPUMEHATh B TPOIIECCE TMO3HAHUS HCIOIb3YEMbIE B XUMHUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEINH,
HpeO6paSOBI)IBaTI) MOJCJIBHBIC IPEACTABICHUA — XUMHAYECKUH 3HAK (CI/IMBOJ’I) DJIEMEHTA, XHMHYCCKas
¢dopmyna, ypaBHEHHE XMMHUYECKOH pEaKUMU — IMPHU PEHICHUH YYeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX
3a/ay, MPUMEHATH Ha3BaHHBIE MOJENbHBIE MPEACTABICHUS [Js1 BBISIBICHHUS XapaKTEpPHBIX MPU3HAKOB
HN3Yy4acMbIX BCHICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 0a30BbIe HCCJIEI0BATEIbLCKHE AeiiCTBUA:

BJIaZICTb OCHOBAMU MCTOJ0OB HAYYHOI'O IMO3HAHUA BCUICCTB U XUMHUYCCKUX peaxunﬁ;

(dbopMyIMpoBaTh IENU M 3aa4ll HCCIIEIOBAHMs, MCIOIB30BAaTh MOCTABJICHHBIE U CAMOCTOSATEIHHO
C(bOpMy.]'IHpOBaHHI)Ie BOITPOCKHI B KAYECTBEC MHCTPYMCEHTA IMO3HAHUA X OCHOBBI JIJIA CbOpMHpOBaHI/IH TUIIOTE3bI
10 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUH;

BJIAZICTb HABLIKAMU CAMOCTOSATCIIbHOT'O INIAHUPOBAHUS U TPOBCACHUSA YUYCHUYCCKHUX SKCIICPUMCHTOB,
COBEpIIICHCTBOBATh yMEHHsI HAOMIOAaTh 3a XOJOM IIPOLECCa, CAMOCTOATEIBHO IMPOTHO3UPOBATH €ro



pe3yabTar, (QOpMyJIHpOBaTh OOOOLICHHS U BBIBOJABI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTaTOB
UCCIIEI0BaHMs], COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJIEIaHHON paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIeOBATENbCKOW W TPOEKTHOW JEATENIbHOCTH, MPOSBIATH
CIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOSITEIbHOMY TIOMCKY METOAOB pEIIeHUs MPaKTUYECKHX 3aad,
IIPUMEHEHHUIO PA3JIUYHBIX METOJI0B TO3HAHHUS.

3) paGora ¢ nundopmanmeii:

OPHEHTUPOBATbCA B pa3IMYHBIX HMCTOYHUKAX HH(opManyu (Hay4dHO-NOMYJISIpHAs JIMTEpaTypa
XMMHYECKOTO COJIEp’KaHMs, CIpaBOYHbIE MOcoOus, pecypchl MHTepHETa), aHANIM3UPOBAaTh HH(OPMAIHIO
pasiMYHbIX BUAOB M (GOpPM  IPEICTABICHMs, KPUTUYECKM OLEHUBAThb €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYHUBOCTb;

(dbopMyIHpOBaTH 3ampoChl U MPHUMEHATh PA3IUYHBIE METOJAbl NpU MOHCKe W 0TOOpe MH(pOopMaluy,
HEOO0XOIMMOM JIJIs1 BBIIOJTHEHUS Y4eOHBIX 3a/1a4 ONPeIeIEHHOTO THIIA;

pUOOpETaTh ONBIT UCIIOJIb30BaHUA HHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTMH U pa3IMYHbIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpelncTaBieHHss WHPOpManuu (Cxembl, rpadukw,
uarpammbl, TaOJIHIIbI, PUCYHKH U JPYTHE);

UCMOJIb30BaTh HAy4yHBIH $3bIK B KayecTBE CpPEACTBAa MpU padoTe ¢ XUMHUYECKOW HHMOpMalMen:
IPUMEHSATh MEXIIpeIMETHbIE ((PU3NUECKHe U MaTEMAaTUYECKUE) 3HAKU U CUMBOJIBL, (OpMYJIbl, a0OpeBHATYPBI,
HOMEHKJIATypy;

HCIO0JIb30BaTh 3HAKOBO-CHUMBOJIMUYECKHUE CPECTBA HATJISIAHOCTH.

KoMmyHHnKaTHBHBIE YHUBepCAJIbHbIE y4eOHbIe 1eiiCTBUS:

3aJjaBaTh BOMPOCHI MO CYILIECTBY 00CYKJaeMOIl TeMBbI B X0J1€ AUAJIOTa M/UIIN TUCKYCCHUH,
BBICKa3bIBaTh UJEH, (POPMYIHPOBATH CBOU MPEATIOKEHHUS OTHOCUTENILHO BBIMOJIHEHHS MTPEI0KEHHON
3ajlauy;

BBICTYyIaTh € MPE3CHTAllMeW  pe3yJIbTaTOB  IIO3HABATEIIBHOW  JIEATEIBHOCTH,  IOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
MPAaKTUYECKOH paboThI 110 HUCCIIEJOBAHUIO CBOMCTB M3Y4aeMBbIX BELIECTB, PeATU3allui y4eOHOr 0 MPOEKTa, 1
(bopMyIMpOBaTh BBIBOJBI IO pe3yJbTaTaM IMPOBEAEHHBIX HCCIEIOBAHUM MyTEM COIJIACOBAHUS IO3UIMHA B
X0J1e 00CyX)AeHUS 1 OOMEHa MHEHUSIMH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUSA:

CaMOCTOSITEJILHO IJIAHUPOBATh U OCYLIECTBIIATH CBOKO MIO3HABATEIBHYIO IEATEIBHOCTD, ONPEIEIIs €€
e U 337a4, KOHTPOJIMPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh MpPEJIaraeMblii aJropuTM
NEeHCTBUI NpH BBHIMOJIHEHUHM Y4YeOHBIX W MCCIENI0BAaTENbCKUX 3ajiad, BhIOMpaTh Haunbosiee >PQPEeKTUBHBIHN
Croco0 UX pelIeHus ¢ y4ETOM MOyUeHUsI HOBBIX 3HAHUM O BEIIECTBAX U XMMHUYECKUX PEaKLUsX;

OCYILIECTBIATh CAMOKOHTPOJIb JEATEIILHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3yabTaThl OCBOCHMSI MPOrPaMMBbl M0 XMMHHM Ha YINIyOJEHHOM YpOBHE Ha YPOBHE
cpeaHero ooduiero o0Opa3oBaHUs BKIIOYAIOT crenupuyeckue s ydyeOHOro mpeaMera «XHUMUS) HaydHbIE
3HAHUS, YMEHHUS U CIOCOObI JEHCTBUI MO OCBOGHMIO, MHTEPIPETAlMM U MpeoOpa3oBaHUIO 3HAHUM, BUIBI
JeSITeIbHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YUEOHBIX CUTYaLUAX, a
TaK)K€ B pEAIbHBIX >KM3HEHHBIX CUTYallMsX, CBA3aHHBIX C XuUMued. B mporpamMMe mo XMMuuU NpeaMeTHbIE
pe3yJIbTaThl IIPEICTABIECHBI 110 TOJaM U3yUYEHUS.

10 KJIACC
[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «Oprannyeckas XUMHsD) OTPaKaroT:



cOpPMUPOBAHHOCTh NPEJCTABICHUN: O MeCTe W 3HAYEHUM OPraHMYECKOM XHMHUU B CHUCTEME
€CTECTBEHHBIX HayK M €€ pOoJIi B 00€CIIeYeHNH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA B PELICHUH MTPOOIIEM
IKOJIOTHYECKOM, DPHEPTeTHUECKON W THIIEBON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JAHUH HOBBIX
MaTEpHUaIoB, HOBBIX HCTOYHHKOB JHEPTrUH, B OOCCICUCHHH pPANMOHAIBLHOTO MPHPOJONOIL30BAHUS, B
(GbOopMHUPOBaHUN MHPOBO33PEHHS] U OOIIEH KyJIbTYypbl YEJIOBEKa, a TaKXKE SKOJIOTHYEeCKH OOOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3/I0POBbIO U IPUPOAHOU CPEAE;

BJIAJICHUE CHUCTEMOM XMMHMUYECKHMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAOIIME IOHATHS —
XUMHYECKUN DJIEMEHT, aTOM, SJIPO U 3JIEKTPOHHAsi 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTAII, OCHOBHOE
1 BO30YXIEHHOE COCTOSHHUS aroma, TMOpHIM3alusg aTOMHBIX OpOWTajeil, MOH, MOJEKyJa, BaJ€HTHOCTH,
ANEKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCIICHMS, XUMUYECKas CBS3b, MOJIb, MOJIIPHAs Macca, MOJIPHBII
00BEM, YTIEpONHBIN CKeneT, (YHKIMOHANbHAS TPYyIa, paaukal, CTPYKTypHbIE (GOopMymsl (pa3BEPHYTEHIE,
COKpaIll€HHbIE, CKEJICTHBIC), U30MEPUS CTPYKTYPHAsi U IPOCTPAHCTBEHHAs (Fr€OMETpUYECKast, ONTHIECKas),
M30MEpBbI, TOMOJIOTHYECKHM psAJl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOI- M a30TCOAEPKAINE OPraHUYECKHE
COEIMHEHMSI, MOHOMED, MOJTUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS; TEOPUHU, 3aKOHBI
(mepuogmueckuit 3akon JI. . MengeneeBa, Teopusi CTpoeHHs opraHuueckux BemectB A. M. Byrtneposa,
3aKOH COXpPAaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS HSHEPrUU NPH XUMHYECKUX
peaxiusx), 3aKOHOMEPHOCTH, CAMBOJIUYECKHH S3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MMOHUMAHUSA NPUYMHHOCTH M CHUCTEMHOCTH XHMHMUYECKUX SIBJICHUW; NPEACTABICHUS O MEXaHHU3Max
XUMHUYECKUX PpEAKUUA, TEPMOJAMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTAX HMX MPOTEKAHUS, O
B3aMIMHOM BJIMSSHUM aTOMOB M TPYIII aTOMOB B MOJICKYyJaX (MHIYKTUBHBIA WM ME30MEpHBIH 3()QeKTHI,
opueHtantsl [ u Il poga); dakromornueckue cCBelIEHHS O CBOMCTBAaX, COCTaBe, MOMYyYEHUH U O€30MacCHOM
UCIOJIb30BAaHUU BAKHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U NMPAKTUUYECKOW AEATEIbHOCTH YelIOBEKa,
OoO0IMX HAyYHBIX TMPUHIMIIAX XWMHUYECKOTO TMPOU3BOJICTBA (HAa TMpUMEpPEe MPOU3BOACTBA METAHOJIA,
nepepaboTku HEPTH);

cOpPMUPOBAHHOCTh YMEHHIi: BBISBISATH XapaKTepHbIE TMPU3HAKH TMOHSTHUN, YCTAaHABIMBATh HX
B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME INOHATHUS NPHU OINKUCAHUU COCTaBa, CTPOEHUS U CBOWCTB
OPraHMYECKUX COEAUHEHHI;

c(OpMUPOBAHHOCTh YMEHHIA:

WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY [JJIsl COCTaBJICHHUS MOJEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPALIEHHBIX U CKETIETHBIX) (DOPMYJI OpraHMYECKUX BEIIECTB;

COCTaBJIATh YPaBHEHUS XHMHUYECKUX PEAKIUHA M PACKpbIBaTh HX CYIIHOCTb: OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN MTOCPEICTBOM COCTABJICHUS MJIEKTPOHHOTO OalaHCa dTUX PeaKIui, peaKIuit
HMOHHOTO OOMEHa MyTEM COCTABJICHHS UX MOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHIA;

W3rOTaBIMBATh MOJENIM MOJIEKYJ] OPraHMYECKUX BEIIECTB JUJISl WILIIOCTPALMU UX XUMHUYECKOTO M
IIPOCTPAHCTBEHHOI'O CTPOCHMS;

c(hOpMHUPOBAHHOCTh YMEHUH: YCTAHABINBATH TPUHAIIICKHOCTh H3YYCHHBIX OPTAaHNYECKUX BEIIECTB 11O
UX COCTaBy M CTPOCHHUIO K OMNPEeAeNEHHOMY KIAcCy/TpyIlie COCOUHECHH, JaBaTh WM Ha3BaHUS IO
cuctematuyeckoii HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS [JISl OTIEIBHBIX
MPEACTABUTENICH OPraHUYeCKUX BEIIECTB (ITWJICH, AlleTHJICH, TOJYOJI, TIUIEPHH, STHUJICHTIUKOIb, (PeHo,
dhopmasibieru 1, aneTaabaeT I, alleTOH, MypaBbUHAsI KUCJIOTa, YKCYCHAs! KUCTIOTa, CTeapUHOBAs, OJIEMHOBAS,
MATbMUTUHOBAS! KUCIOTHI, TIIUIUH, aJlaHUH, MalbT03a, GPYKTO3a, aHWIIWH, TUBUHUI, U30IMIPEH, XJIOPOTPEH,
CTUPOJ U IpyTHUE);

c(hOPMHUPOBAHHOCTh yYMEHHS OMNPEACISITh BUJ XUMHUYECKON CBS3M B OPraHMYECKHX COCIMHECHHSIX
(KoBasieHTHAs! ¥ MIOHHASI CBSI3b, G- U T-CBSI3b, BOJOPOIHAS CBSI3h);

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHSTH TOJIO0KEHUS TEOPUU CTPOSHUS OPraHuvYecKuX BeniecTs A. M.
BytnepoBa st 00bsSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKHE W XUMHYECKHE
CBOMCTBA TUIIMYHBIX NIPEICTABUTENICH PA3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, [IMKJIOAJIKAHOB,
QJIKEHOB, AJIKAJIMCHOB, QJIKUHOB, apOMaTHUYECKUX YIJIEBOJOPOAOB, CHUPTOB, albJAECTHI0B, KETOHOB,



KapOOHOBBIX KHCJOT, HPOCTBIX M CIIOKHBIX 3(HUPOB, KUPOB, HUTPOCOCAUHEHUH M aMHHOB, aMHHOKHUCIIOT,
0€KOB, YIJIEBOJIOB (MOHO-, IM- M TOJMCAXapHJIOB), MIUIIOCTPUPOBATh I'€HETHUECKYIO CBS3b MEXKIY HHUMHU
YpaBHEHHUSIMUA COOTBETCTBYIOLINX XUMHUYECKUX PEAKIUN C UCIIOJIB30BAHUEM CTPYKTYPHBIX (hOpMYI;

c(OPMHPOBAHHOCTh YMEHHsI TOATBEPXKAATh HAa KOHKPETHBIX IPHMEpax XapakTep 3aBUCHMOCTH
PEAKIIMOHHOM CITIOCOOHOCTH OPraHMUYECKUX COCAMHEHUH OT KpaTHOCTH U THUIIA KOBAJEHTHOMU CBSI3U (G- U T-
CBSI31), B3aUMHOTO BJIMSIHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh WCTOYHUKU YTIEBOJAOPOAHOTO CHIPbS (HE(TH,
NPUPOIHBIH ra3, yroib), CHocoOkI ero nepepaboTKH U MPAaKTHYEeCKOe MPUMEHEHHE IPOTYKTOB MEpepadOTKH;

C()OPMHUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMHM O €CTEeCTBEHHO-HAYYHBIX METOJaX IMO3HAHHUS —
HaOJII0AE€HUH, U3MEPEHUH, MOJICIMPOBAHUH, IKCIIEPUMEHTE (PEaIbHOM U MBICJIEHHOM) U YMEHUS IIPUMEHSTh
9TU 3HAHUS,

c(OPMHPOBAHHOCTH YMEHHS TPUMEHSITH OCHOBHBIE ONIEPAIIUH MBICTHTEIBHOM NESATEILHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHE, OOOOIIEHHE, CUCTEeMAaTH3alMI0, BBIABICHHE NPUYMHHO-CIEACTBEHHBIX CBs3ed — s
U3Yy4EHHs CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIU;

c(OPMHPOBAHHOCTh YMEHHWH: BBISABIATH B3aMMOCBS3b XHMUYECKHX 3HAaHUH C TIOHATHAMU U
IIPEJICTAaBICHUSMU JPYTUX €CTECTBEHHO-HAYUHbIX IPEIMETOB JUIsl 00JIe€ OCO3HAHHOTO TOHUMAaHHUS CYIIIHOCTH
MaTepHaIbHOIO €IMHCTBA MUPA, UCIIOJIb30BaTh CUCTEMHbBIE 3HAHUS IO OPraHUYECKOM XUMHUU 7151 0OBACHEHUS
U IIPOTHO3UPOBAHHS SIBJICHUH, UIMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHHH: TPOBOAMTH PACUETHl MO XHUMHUYECKHM (GOpMyJIaM M ypaBHEHUSIM
XMMUYECKHX pEaKkIuid C HUCIOIb30BaHUEM (PU3HYECKHX BeNMYMH (Macca, OO0BEM Tra3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPHU3YIOLIUX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: pPacy€Thl IO HAXOXKICHHIO
XMUMHUYECKON (hOpMyJibl BEIIECTBA MO HM3BECTHBIM MAacCOBBIM JIOJSIM XMMHYECKHX 3JIEMEHTOB, NMPOIYKTaM
CrOpaHus, INIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHUH: MPOrHO3UPOBATh, aHAJIM3UPOBATH U OLEHUBATh C MO3MUIMM
HKOJIOTHUECKOM 0€30IacHOCTH MOCIEICTBUS OBITOBOM M NPOU3BOJACTBEHHOW NESATEIBHOCTH YEIOBEKa,
CBSI3aHHOM C mepepabdOTKOM BEIIEeCTB, HUCHOJIb30BATH MOJYYEHHbIC 3HAHUS JUIl HPUHATHS TI'PaAMOTHBIX
penieHuit mpooJieM B CUTYallUsIX, CBA3aHHBIX C XUMHEH;

c(OpPMHUPOBAHHOCTb YMEHH: CAaMOCTOSATENBHO IUIAHUPOBATH U POBOJIUTH XUMUYECKUIN 3KCIIEPUMEHT
(moslyueHHe M H3y4YE€HUE CBOMCTB OpPraHMYECKHX BEIIECTB, KAauEeCTBEHHbIE PpEaKIUH YIJIEBOJOPOJOB
Pa3IMYHBIX KJIACCOB U KUCIOPOACOAEPKAIINUX OPraHMYECKUX BEIIECTB, PELICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4
[0 PACIO3HABAHMIO OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM TMpaBHJ OE30MacHOro OOpameHus C
BELIECTBAMHM U JIaOOpaTOpHBIM 000pyJI0BaHHEM, (OPMYJIMPOBATH II€JIb UCCIIEIOBAHUS, MPEICTABIATH B
pa3nu4yHoil popmMe pe3ysbTaThl FKCIIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHMIA:

co0JIF0JaTh MIPAaBUIIA FKOJIOTUUECKH 11€TIECO00PAa3HOr0 MOBEIEHHS B OBITY U TPYJOBOI JEATEILHOCTH B
LEIAX COXPAaHEHHsI CBOETO 3/I0POBbS, OKPYXKArOLIEHd MNPUPOJHON CpeIbl M JOCTHXKEHHSI €€ yCTOWYMBOIO
pa3BUTHUS;

OCO3HaBaTh OIMACHOCTh TOKCUYECKOT'O IEHCTBHS HA )KUBbIE OPraHU3MbI OIIPEAEIEHHBIX OPraHUYECKUX
BEIIECTB, TOHUMAas cMbIch mokaszarens [1/K;

aHaAJIM3UPOBATH 11€J1eCO00Pa3HOCTh MPUMEHEHUS OPTraHUYECKUX BEIIECTB B IPOMBIIUIEHHOCTH U B OBITY
C TOYKH 3PEHMS COOTHOILECHHS PUCK-II0JIb3a;

c(OPMHPOBAHHOCTh YMEHHIA: OCYILECTBIISATH LI€JICHANIPABICHHBIN MOUCK XMMUYECKOH HH(OpMaIK B
pa3IMuYHbIX HCTOYHHMKAX (HayyHass M ydeOHO-HayyHas JIUTepaTypa, CpelAcTBa MaccoBOM HH(poOpMaluu,
WuTepHer u Apyrue), KpUTHUYECKH aHAIM3HPOBAaTh XUMHUUYECKYI0 HMHGpOpMaIuio, rnepepadaTsiBaTh €€ u
MCIIOJIb30BaTh B COOTBETCTBHUH C MOCTABIICHHOW yueOHOM 3aauei.

11 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOCHHUS Kypca «OO01as 1 HeopraHudeckast XMMHUsD» OTPaXKkaroT:

C()OPMHUPOBAHHOCTh IPEJACTABICHUNA: O MaTepUaIbHOM €AMHCTBE MHpa, 3aKOHOMEPHOCTIX U
IIO3HABAEMOCTH SIBJICHUM IIPUPOABI, O MECTE U 3HAYCHUH XMMHH B CHCTEME €CTECTBEHHBIX HAYK U €€ POJIU B



o0ecreueHn yCTOWYMBOTO PA3BUTHS, B PEIICHUHM IMPOOJEM 3KOJIOTHYECKOM, YHEPreTHUYECKONW M IMHIIECBOU
0€30MacHOCTH, B Pa3BUTUU MEIWLUHBI, CO3/IaHUU HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHHMKOB SHEPrHH, B
00ecTeYeHNH ParOHAIEHOTO PUPOAONOIB30BaHNUs, B (POPMUPOBAHIMH MUPOBO33PEHUS U OOIIEH KyJIbTYPHI
YeJI0BEKa, a TAKXKe FKOJIOTUIECKA 00OCHOBAHHOTO OTHOLICHHS K CBOEMY 3/I0POBBIO M IPUPOIHOI cpere;

BJIAJICHUE CHUCTEMOM XUMHWYECKHX 3HAHUH, KOTOpas BKJIOUYAET: OCHOBONOJATalOUIUE MOHATUS —
XUMHUYECKUN DJIEMEHT, aTOM, SAPO aTOMa, M30TONBI, 3JEKTPOHHAs 00OJ0YKa atoMma, s-, p-, d-aTomMHbIE
opOuTaii, OCHOBHOE M BO30YXJEHHOE COCTOSIHMA aToMa, THOpWAM3alMs aTOMHBIX OpOWTased, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas CBA3b (KOBAJEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOJHAs), KpHUCTa/lIMyeckas peméTka, XUMHUYecKass peakius, pacTBOD,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, ANEKTPOIUTUYECKAs AUCCOLMALIMS, CTENEHb AUCCOLMAIUU, BOJOPOIHBIN
1oKa3aresb, OKUCIUTEIb, BOCCTAHOBUTEIb, TEIIIOBOH A(P(PEKT XUMHUUECKON PEaKLIUU, CKOPOCTh XMMUYECKOM
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUs BJIEKTPOIUTHUYECKON JUCCOLUAIUH,
nepuoauyeckuii 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAICHUS] SHEPrUU MPU XUMHUYECKUX PpEaAKIUAX, 3aKOH IOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH
NEHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XUMHHM, MHPOBO33PEHUYECKHE 3HAHUS,
JeKalMe B OCHOBE IOHMMAHUSA NPUYMHHOCTH M CHUCTEMHOCTH XHMUYECKUX SIBJICHUH; COBPEMEHHBIE
MIPEACTABJICHHS O CTPOCHHUH BEILIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPHOM M HA/IMOJIEKYJISIPHOM YPOBHSIX;
MPEACTABICHUSI O MEXaHU3MaX XUMHUYECKUX pPEAKUUH, TEPMOJMHAMUYECKMX W KHUHETHYECKHX
3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O XUMHUYECKOM paBHOBECHH, PACTBOpPAX M AMCIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKIE CBEACHUS O CBOWCTBAX, COCTABE, MOJIyYEHUH U 0€30IIaCHOM HCIOJIh30BAHNHU BaKHEHIITNX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM NEATEIBHOCTH YEIOBEKa, OOIIMX HAYYHBIX MPUHITUIAX
XUMHUYECKOTO IPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMCHHIA: BBISBIATH XapaKTepPHBIC TPU3HAKH TOHATHW, YCTaHABJIMBATH WX
B3alMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOLIME IMOHSTHS IMPH OMHCAHUM HEOPTaHWYECKUX BEIIECTB U MX
MpEBpaIICHUN;

c(OpPMUPOBAHHOCTh YMEHHUSI HCIOIB30BaTh XHMHUYECKYIO CHUMBOIIMKY Ui COCTaBlIeHUs (HopMyI
BELIECTB U YPaBHEHUN XUMHUYECKUX peakuui, cucrematuueckyto HomeHknarypy (IUPAC) u tpuBuanbHbie
HAa3BaHUS OT/EJIbHBIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHS OMPEEISITh BAIECHTHOCTh M CTETIEHb OKHCICHUS! XUMUYECKUX ATIEMEHTOB
B COCAMHEHHUAX, BUJ XHUMHUECKON CBS3M (KOBAJCHTHAs, WOHHAs, METAaJUIMYeCKas, BOJOPOJHAsS), THII
KPUCTAJIIMYECKON peIETKN KOHKPETHOT'O BEILIECTBA;

c(OpMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTh CBOWCTB BELIECTB OT BH/1a XUMHUECKOH CBSI3U U
TUMA KPUCTANIMYECKOW pEIETKH, OOMEHHBII U JIOHOPHO-AaKLENTOPHBIM MeXaHU3Mbl 00pa3oBaHU
KOBAQJICHTHOM CBSI3H;

cOpMUPOBAHHOCTh YMEHHUH: KiIacCU(UUUPOBATh: HEOPraHMYECKHE BEIIeCTBa IO HUX COCTaBy,
XUMHUYECKHUE PEaKIUU MO pPa3IMYHbIM MpU3HAKaM (YHCIY M COCTaBy pEardpyrolMX BEIIECTB, TEIJIOBOMY
3 deKTy peakluu, U3MEHEHHIO CTEIIEHEH OKUCIICHUS 3JIEMEHTOB, 0OpPaTUMOCTH, YYacTHIO KaTallu3aTopa u
JpyTHE); CAMOCTOSITETFHO BEIOMPATh OCHOBAHUS M KPUTEPUHU IJIs KIIACCU(PUKAIIMU U3yUaeMBbIX BEIIECTB U
XUMHYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHHSI PAaCKpBIBATh CMBICT Tepuoanudeckoro 3akoHa J[. M. MenneneeBa u
J€MOHCTPHPOBATH €r0 CUCTEMATH3UPYIOILYI0, O0BICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepU30BaTh IEKTPOHHOE CTPOSHHE ATOMOB U HOHOB XMMHUYECKHX
3JIEMEHTOB TNepBoro—yerBéproro nepuonoB Ilepuommueckoit cucremsl .M. MenpaeneeBa, HCHOJb3Ys
MOHSTHUSI «IHEPreTHUECKUE YPOBHN», «IHEPreTHUECKHe IOAYPOBHU», «S-, p-, d-aToMHBIE OpOUTanm»,
«OCHOBHOE M BO30YX/IEHHOE SHEPreTHUECKUE COCTOSIHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTH N3MEHEHHS
CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COCUHEHUN 110 nepuoaam u rpynmnam Ilepuoguueckoit cucremst /1.
N. MenzeneeBa, BalEHTHbIE BO3MOKHOCTHM aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHMSI MX 3JIEKTPOHHBIX
000JI0YEK;



c(hOpMHUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh (OMKCHIBATH) OOIHNE XMMHUYECKHUE CBOMCTBA BEIIIECTB
pa3IMyYHBIX KJIACCOB, MOJATBEP)KIaTh CYIIECTBOBAHHWE TE€HETHYECKOW CBS3M MEXAy HEOPraHUYEeCKHUMHU
BEIIECTBAMH C TTIOMOIIBIO YPAaBHEHUI COOTBETCTBYIONIMX XUMUYECKUX PEAKITUH;

c(hOpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTh: OKHCIUTEILHO-BOCCTAHOBHUTEIHHBIX PEAKIUI
MOCPEACTBOM COCTaBIIEHUSI AJIEKTPOHHOIO OanaHca 3THX pEakIHil; peakiuuii MOHHOrO OOMEHa MyTEM
COCTaBJICHHMS MX TOJHBIX U COKpAIIEHHBIX HWOHHBIX YpaBHEHHH;, peakuuid THAPONU3a; peaKuui
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMILIEKCOB IMHKA U aTFOMUHUSA);

c(hOPMHUPOBAHHOCTH YMEHHS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHUX PEAKIUN C YI4ETOM
UX SHEPreTHUECKUX XapaKTEePUCTUK, XapaKTep U3MEHEHUsI CKOPOCTH XUMUYECKOW PeaKkIii B 3aBUCUMOCTH
OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS MO/ BIUSHUEM BHEIIHUX
BoznelictBuil (mpunuun Jle [latense);

cOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHMHYECKHE PEAKIMH, JIeKallie B OCHOBE
MPOMBIIIJIEHHOTO TOJMyYEHHUS CEpHOM KHCIOTHI, aMMHakKa, OOIIME HayuyHble MPUHIMIBI XUMUYECKUX
MIPOU3BOJICTB; 11€1€CO00Pa3HOCTh MPUMEHEHHS HEOPTaHUYECKHX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C
TOYKH 3PEHHUST COOTHOIICHHS PUCK-TIONB3a;

c(hOpPMHUPOBAHHOCTh BIIAJCHHUS CHCTEMOW 3HAHUN O METO/IaX HAYYHOTO TIO3HAHHUS SIBIICHUH MPUPOIBI —
HaOIIO/IEHUE, U3MEpPEHHE, MOJICIHPOBAHHUE, IKCIEPUMEHT (peallbHbI M MBICICHHBIN), HCIONb3yEeMbIX B
€CTECTBEHHBIX HayKaX, YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU SKCIIEPUMEHTAIILHOM HCCIIEI0BAaHUU BEIIECTB U
JUTSE OOBSICHEHUSI XUMUYICCKUX SIBIICHUH, IMEIOIIUX MECTO B MPUPOJIC, TPAKTHUECKOHN JIeATEITHHOCTH YeI0BEeKa
¥ B TTIOBCEHEBHOM KU3HMU;

cOpPMUPOBAHHOCTh YMEHHUSI BBISBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUH C TOHATHAMH H
MPEJICTABICHUSMHU JIPYTUX €CTeCTBEHHO-HAyUHBIX TMPEAMETOB Juis 0ojiee OCO3HAHHOTO TOHUMAHHS
MaTEpHUAIHLHOTO SIMHCTBA MHPA;

c(OPMUPOBAHHOCTh YMCHHSI MPOBOAMTH PACUYETHI: C HCIOJIB30BAHUEM IOHSATHH «MaccoBasi OIS
BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPAIS; MAaCChI BELIECTBA WU 00bEMA ra3a Mo U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WK 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB; TEIIOBOro 3 deKkra
peaKuy; 3HAYCHHUsS BOJOPOJHOTO IOKA3aTelsi PACTBOPOB KHUCIIOT W INEIOYECH C M3BECTHOW CTEICHBIO
JUCCOITUAITNH; MacChl (00bEMa, KOJTMYECTBA BEIIECTBA) MTPOYKTA PEAKIIUH, €CITH OHO U3 UCXOIHBIX BEIIECTB
JaHO B BHJIE PacTBOpa C OMpEeNeNEHHOM MAacCOBOW J0Jield pacTBOPEHHOTO BEILIECTBA WM JAaHO B HM30BITKE
(MMeeT mpUMecH); 0JIM BBIXO/A MPOIYKTa peakiiuu; 00bEMHBIX OTHOIICHHI Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOSTEIHHO TUIAHUPOBATH U TIPOBOJIUTH XUMUYCCKUH IKCTICPUMEHT
(TpoBeIeHNe peaKIuii TOHHOTO 00MEHa, MMOATBEPKICHUE KAYeCTBEHHOT'O COCTaBa HEOPTAHUYECKUX BEIIECTB,
OTIpe/ieTIEeHHE Cpelbl PAcTBOPOB BEIIECTB C MOMOIIBIO WHAWKATOPOB, WU3YYCHHE BIUSHUSA PA3TUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOM peaklny, perieHne SKCIIePUMEHTaIbHBIX 3a/1a4 10 TeMaM «MeTamib u
«Hemetamnel») ¢ coOmrofeHHEM TpaBuil 0€30MacHOro oOpaleHusi C BEIIeCTBaMU M JIA0OpaTOPHBIM
obopymoBanueM, (HOPMYITHPOBATh IEIb WCCIICIOBAHMS, MPEJICTABIATh B PA3IMIHON (opMe pe3ysIbTaThl
AKCIIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTH;

chOpPMUPOBAHHOCTh yYMEHHI: COONIOAaTh TMpaBWiIa TOJB30BAHHUS XHUMHUYECKOH TMOCYIOod H
a00OpaTOpHBIM  O00OpYAOBaHHEM, OOpaIlleHHsT C BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIMSMH I10
BBITIOJTHCHHIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB, YKOJIOTHICCKH IIeJIECO00PA3HOTO TIOBEICHUS B OBITY U
TPYJIOBOW MAESITENTFHOCTH B IIENIAX COXPAHEHHUS CBOErO 370POBbs, OKPYXKAIOUIEH MPUPOJAHON Cpeabl H
JNOCTHKEHHSI €€ YCTOWYMBOTO pAa3BUTHUS, OCO3HABaTh OMACHOCTh TOKCHYECKOTO JCWCTBHUS Ha IKUBBIC
OpPTraHMU3MBI ONPEICIEHHBIX HEOPTaHUYECKHUX BEIIECTB, TOHUMAast CMbICH TokazaTens [T/1K;

c(hOpPMUPOBAHHOCTh YMEHHI: OCYIIECTRIIATH IIECJICHAPABICHHBIN TONCK XUMHYECKON HH(pOpMany B
pa3IMyYHBIX HCTOYHHWKAX (HayyHas W ydeOHO-Hay4yHas JIUTEpaTypa, CPeACTBa MacCOBOW HWH(pOpMaIuy,
WuTepHer u Apyrue), KPUTUYECKH aHAIM3MPOBATH XUMHUYECKYI0 WHGPOpMAIUIO, mepepadaThiBaTh €€ U
HCIIOJIH30BaTh B COOTBETCTBUH C TIOCTABJICHHOW y4eOHOM 3a1a4eii.
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cucremMa
XUMUYECKUX

anemenTtoB Jl. U.

MenneneeBa
Crtpoenue

12 BEIECTBA. 1 | butmmoreka [JOK
MHoroo6pasue https://m.edsoo.ru/2dd57f24

BEILIECTB




13 XuMHu4ecKue 19 | 3 bu6nuoreka [JOK
' peaKIuu https://m.edsoo.ru/2dd5724
Hroro no pazaeny 39
Pa3nea 2. Heoprannueckass XuMus
bubnmoreka [JOK
2.1 H 31 1 3
eMETALIE https://m.edsoo.ru/2dd57f24
bubmnoreka [IOK
2.2 M 23 1 2
CraLIH https://m.edsoo.ru/2dd57f24
Hroro no pazaeny 54
Paznen 3. Xumus u )KU3Hb
Mertoanl
31 IMO3HAHUS B 9 bu6nmoreka [JOK
’ XUMUHU. XUMUS U https://m.edsoo.ru/2dd57f24
YKU3Hb
Hroro no pazneny 9
OBIIEE
KOJIMYECTBO
YACOB I10 102 4 8
I[MPOI'PAMME
MNOYPOYHOE IINIAHUPOBAHHUE
10 KIIACC
KoanuecTBo yacoB
Ne [Mara DJIeKTPOHHbBIEe HM(pPOBbIE
Kontpoas  IlpakTtuue
n/ | Tema ypoka Bce usyue o0pa3oBaTe/bHbIE
HbIE CKHe
n ro HUS pecypcsl
padoThI padoThI
IIpeamer u
3HAYCHHE
opranieciof BuGmorexa LOOK
1 ’ 1 https://m.eds00.ru/3686¢6f

MPEJICTaBICHUE O
MHOT000pa3uu
OpraHuYecKux
COCIUHEHUN

5

ONEKTPOHHOE
CTpOEHHE aToMa
yriiepoa

2 (ocHOBHOE U
BO30YXIEHHOE
COCTOSIHHS ).
Banentneie

bu6mmoreka [IOK
https://m.edsoo.ru/0Oce6fd4c




BO3MO>KHOCTH
aToMa yriepoja

Xumuaeckast
CBSI3b B
OpTraHUYECKUX
COCIMHCHUSX.
MexaHu3MbI
o0Opa3oBaHwUs
KOBaJICHTHOMU
CBSI3H, CIIOCOOBI
pa3pbiBa CBsI3ei

bubmnorexa [IOK
https://m.edso0.ru/8d3915¢
8

Teopus crpoeHus
OpraHMYECKUX
COoeqUHEHUN A.
M. bytneposa

bubmnoreka [IOK
https://m.edsoo.ru/9e¢595¢cb
8

Buaer uzomepun:
CTPYKTYypHas,
MPOCTPAHCTBEHHA
1. DIEKTPOHHbIC
3 dexTh B
MOJIEKYJIax
OpraHUYECKUX
COCTMHEHUI

HpeI[CTaBJIeHI/IC (6]

bubmuoreka [JOK
https://m.edsoo.ru/b0e6166
1

KIIacCU(pUKAIIUU
" bu6nuorexa [JOK
crcTeMaTrecka https://m.edsoo.ru/c212dd2
HOMEHKJIaTypa )
(IUPAC) -
OpPTaHHYECKUX
BEIIIECTB
Ej;:}jgg II;IKaHM bu6mmoreka [JOK
. https://m.edsoo.ru/ba5706a
OpTaHHYECKOM .
XUMHH
CucreMmaruzanus bubmuoreka [JOK

u 000011IeHNE
3HAHUU IO TEME

https://m.edsoo.ru/87a37ca
b

AJIKaHBI:
TOMOJIOTHYECKUN
psia, oOmrast
dopmyna,
HOMEHKJIaTypa 1
U30MEpHs,
JEKTPOHHOE U

bubmuoreka [JOK
https://m.edsoo.ru/25a1463
6




IPOCTPAHCTBEHHO
€ CTpOeHHE
MOJICKYJT

10

dusnueckue u
XUMHUYCCKUEC
CBOMCTBa
aJIKaHOB

bubnnorexa [IOK
https://m.edsoo.ru/3137711
c

11

Haxoxnenue
aJIKaHOB B
IpUPOJIE.
Crroco0k1
MOJIyYSHUS U
MpUMEHEHNE
aJIKaHOB

bubmnoreka [IOK
https://m.edsoo.ru/259b0a5
b

12

13

uknoankaHbl:
obmias popmyia,
HOMEHKJIATypa U
HU30Mepus,
0COOCHHOCTH
CTPOCHUS U
XUMHUYECKHUX
CBOMCTB,
CITOCOOBI
MOJTYYCHUS 1
MpUMEHEHNE

Pemenue
pacu€THbIX 3a71a4
Ha OIpEAEIICHUE
MOJIEKYJIIPHON
(bopMyIIbI
OpPTraHUYECKOTO
BEIISCTBA 110
MAaCCOBBIM JOJISIM
aToOMOB
3JICMCHTOB,
BXOJISIIUX B €TI0
COCTaB.
CucreMmatuzamnus
1 00001IEHE
3HAHUM 110 TEME

bu6nunoreka [JOK
https://m.edsoo.ru/156730d
2

bu6nuoreka [JOK
https://m.edsoo.ru/bf84d8e
b

14

AJKeHBI:
TOMOJIOTHYECKHI
pan, obmas
opmyuna,
HOMEHKJIATypa,
AJNIEKTPOHHOE U

bu6mmoreka [IOK
https://m.edsoo.ru/273b0al
€




MPOCTPAHCTBEHHO
€ CTPOCHHE
MOJIEKYI.
CtpykTypHas u
IUC-TpaHC-
nu30Mepus
AJIKEHOB

duznueckue u

XHMVH eckne bubnnoreka [IOK
15 cponetsd https://m.eds00.1u/21069cc
AJIKEHOB. d
[IpaBuno
MapkoBHHKOBA
Criocobet bubnnorexa [JOK
16 HOMyHeHsL I https://m.eds00.1u/665dc05
pPUMEHEHUE 2
AJIIKEHOB
IIpakTnueckas
pa60T:1 Ne 1o bubnmnorexa [JOK
17 reme "Hoyserme https://m.edsoo.ru/0941eed
STUJICHA U 2
U3y4EHUE ero -
CBOMCTB"
Pemenue
pacuéTHBIX 3a7a4
Ha OIIpelieIcHUe bub6nmoreka [IOK
18 MOJICKYJISIPHOM https://m.edsoo.ru/e9ea992
(bopMyJIbL 1
OpPTraHUYECKOTO
BEIIECTBA
AJKa/IUEHBI:
COIPSKEHHBIE,
HW30JIUPOBAHHEIE, bubmuoreka [JOK
19 KyMYJIMPOBaHHbIE https://m.eds00.1ru/04298c0
. Ocobennoctn a
3JIEKTPOHHOTO
CTpOECHHS
XHNVM%CKHe bu6mmoreka [IOK
20 CBOHCTB? https://m.edsoo.ru/e561253
COTIPSIKEHHBIX q
JTMCHOB
Criocobut bu6nmmoreka [IOK
21 HoRyHseHL o https://m.edsoo.ru/1aa8166

IIPUMEHEHUE
aJKagueHoB

0




AJIKUHEBL:

TOMOJIOTHYECKUMN
psin, odmas
opmyua,
HOMEHKJIaTypa, bubmmoreka [JOK
22 3JICKTPOHHOE U https://m.edsoo.ru/68b6cc4
MPOCTPAHCTBEHHO c
€ CTpOeHue
MOJIEKYI,
¢dusnueckue
CBOICTBA
XumMuyeckue bu6nmoreka [IOK
23 CBOICTBa https://m.eds00.1ru/23493a9
AIKUHOB 3
KauectBennsie bubmuoreka [{OK
24 peakiuy Ha https://m.edsoo.ru/7b1c48d
TPONHYIO CBSI3b a
Cnoco6bl
MOJTyYEHUS U bubmuoreka [JOK
25
MIpUMEHEHNE https://m.edsoo.ru/a6f9alea
AJKWHOB
Pemenue 3amau:
pacy€Thl 1o bubnuorexa [JOK
26 YPaBHEHHIO https://m.edsoo.ru/5db8e52
XUMUYECKOU 6
peaxiuu
CucreMaru3amnus
27 u 000011IeHIE
3HAaHUH MO TEME
ApeHbl:
TOMOJIOTHYECKHN
pan, oOmas
opmyuna,
povenp BuGmmorexa LIOK
28 https://m.edso0.ru/a92a709
MPOCTPAHCTBEHHO 4
€ CTpOEHue -
MOJIEKYJT OeH301a
Y TOJIyOJIa, UX
¢duznyeckue
CBOICTBA
XHNVIH%CKHG bu6nmmoreka [IOK
29 CBOHCTRA BPCHOB: https://m.edsoo.ru/a44alae

peakuu
3aMeIIeHUs

4




30

XUMHYECKHUE

CBOMCTBA apEHOB:

peakuuu
MPUCOCTMHEHUS,
OKHCJICHHE
TOMOJIOTOB
OeH30m1a

bubmnoreka [IOK
https://m.edsoo.ru/a44alae
4

31

OcobeHHOCTH
XAMUYECKHAX
CBOWCTB CTHpPOJIA

bubnnoreka [IOK
https://m.edsoo.ru/d5018a5
4

32

33

Pewenne
pacu€THBIX 3a/1a4
Ha OIIpeJieIeHNe
MOJIEKYJIIPHOI
dbopMyIibI
OpraHUYECKOT 0
BEILECTBA

Crroco0k1
MOJIyYCHHUS U
PUMEHEHHE
apeHOB

bubmnoreka [IOK
https://m.edsoo.ru/53461a2

Cc

bubmuoreka [JOK
https://m.edsoo.ru/6£717d0
9

34

T'eneTnueckas
CBSI3b MEXKIY
pazIUYHBIMU
KJlaccaMu
YIJIEBOJAOPOAOB

35

Pacuétrl mo
YpaBHEHUSIM
XHUMHYESCKHX
peaKLui.
CucreMmaruzanus
1 00001eHnE
3HAHWH 110 TEME

36

IIpuponHsii ras.
ITonyTHbIE
He(TsHbIE ra3bl

37

KamenHslit yroip
U IIPOJYKTHI €T0
nepepadoTKu

bu6mmoreka [IOK
https://m.eds00.1u/69b3398
b

38

Hedts 1
CrocoObI e€
nepepadoTKH.
IIpumenenue
HOPOITYKTOB

bu6mmoreka [IOK
https://m.edsoo.ru/2119de7
8




nepepadoTKu
HeTH

39

I'eneTnueckas
CBSI3b MEXKIY
Ppa3IUYHBIMU
KJaccamu
YIJIEBOJOPOIOB

40

["anorenonpounss
OJTHBIE
yTJIEBOAOPO/IOB:
AIIEKTPOHHOE
CTPOCHHUE;
peakiuu
3aMeIIeHUs
rajoreHa

bubmnoreka [IOK
https://m.edsoo.ru/82b4d75
9

41

42

43

[erictBue
IIeIoueii Ha
raJoreHIpPOU3BO/I
HEBIE.
B3aumoneiictBue
JIUraJIoreHaaKaHo
B C MarHUEM U
LIUHKOM

CucremaTtu3zanus
u 000011eHe
3HAHUM 1O
pazaeny
"VYrneBonopoasr"
KonTtponbsHas
pabota o Teme
"VYranesonopoast"

bu6nuoreka [JOK
https://m.eds00.1ru/20e8912
2

bubmuoreka [JOK
https://m.eds00.ru/95¢9¢29
8

44

[IpenenvHbie
OJHOATOMHBEIE
CIIUPTHI:
TOMOJIOTHYECKUI
psia, oOmrast
$opmya,
CTPOCHHE
MOJICKYI,
U30MEpHS,
HOMEHKJIATypa,
KJIacCU(UKAIHS,
¢dusnueckue
CBOMCTBaA

Bbu6nuoreka [JOK
https://m.edsoo.ru/df04c5c
d




XUMHYECKHUE
CBOMCTBA

45 Hpe e TBHEIX bu6mmoreka [{OK
https://m.edsoo.ru/26ee34fe
OJTHOATOMHBIX
CITUPTOB
Cnoco6bl
MIOJIyYECHUS U bubnnorexa [IOK
46 NpUMEHEHUE https://m.edso0.ru/4841000
OTHOATOMHBIX 00000000
CITUPTOB
IIpocTeie 3¢upsr:
HOMEHKJIaTypa 1
HU30Mepus, bubnuorexa [JOK
47 0COOEHHOCTH https://m.edsoo.ru/c2¢788b
(U3UYECKUX H 2
XUMUYECKHUX
CBOMCTB
MHoroaToMHbIE
CITUPTHI:
STUJICHTJINKOIb U bu6nuoreka [JOK
48 TJIMIICPUH, UX https://m.edsoo.ru/ee4d84a
buzndecKue u a
XUMUYCCKHE
CBOICTBA
CnocoOsr
MOJIyYECHUS U bub6nmoreka [IOK
49 IpUMEHEHNE https://m.edsoo.ru/d12e567
MHOT'0aTOMHBIX d
CITUPTOB
®DeHo: cTpoeHUE
MOIICRYIIEL, bubmmoreka IIOK
50 (bmfl HecKHe https://m.edsoo.ru/2ce726f
CBOICTBA. 8
ToOKCHYHOCTH
denoma
HMIeCKIe bubmuoreka [JOK
51 . https://m.edsoo.ru/037ca5f
cBoMcTBa (peHoma 9
Criocober bubmuoreka [JOK
52 HOMyReHist A https://m.edsoo.ru/c77ddf4
MPUMEHEHUE
denona €
[IpakTrueckas bubnnorexa [IOK
53 pabota No 2. https://m.edsoo.ru/fd0ced0

Pemenue

9




AKCIIEPUMEHTAb
HBIX 3a7a4 10
teme "CrnupTel 1

dbenobr"
Cucremaru3amnus bubmnoreka [IOK
54 1 0000IIICHHE https://m.edsoo.ru/1810cb9
3HAHWM 10 TEME b
Anpneruasl u
KCTOHBI:
DIIEKTPOHHOE
CTpOCHHE
KapOOHUIIBHOM bubnnorexa [IOK
55 TpYTIIBI; https://m.edsoo.ru/b139bea
TOMOJIOTHYCCKHE a
PAIBI, 00IIast
hopmyua,
HU30MepHs 1
HOMEHKJIaTypa
Anpneruasl u
KCTOHBL: bu6nmoreka [JOK
56 q)mfl AeCKHe https://m.edsoo.ru/c887425
CBOMCTBA;
peakuuu €
MIPUCOCTHHCHUS
Peakmun
ORHCITCRHIA | bu6nuorexa [JOK
57 KATCCTBEHTbIC https://m.edsoo.ru/a393baa
peakuuu 9
aJbJACTUIOB U
KETOHOB
Crocods: bubmuoreka [JOK
58 HomyHe https://m.edsoo.ru/520d1¢c5
aJIbJACTUI0B U |
KETOHOB
OIIHOOCHOBHBIE
npeienbHbIE
KapOOHOBBIE bub6mmoreka [IOK
59 KHUCIIOTHI, https://m.edsoo.ru/fecObl1
0COOEHHOCTU 3
CTPOCHUS MX
MOJIEKYT
Hsomepist bu6nmmoreka [IOK
60 HOMEHITIATYpa https://m.edsoo.ru/700cc87
KapOOHOBBIX

KHUCJIOT, X

b




¢dusnueckue
CBOMCTBA

61

Xumudeckue
CBOMCTBaA
MpeIeTbHBIX
OJJHOOCHOBHBIX
KapOOHOBBIX
KHUCJIOT

bubnnorexa [IOK
https://m.edsoo.ru/40e6e0e
9

62

OcoOenHoctu
CBOWCTB
MYypPaBbUHOU
KHUCJIOTHI.
MHuoroob6pasue
KapOOHOBBIX
KUCJIOT

bubmnorexa [IOK
https://m.edsoo.ru/bb31be7
1

63

OcobenHoctu
CBOWCTB:
HETPEICITbHBIX U
apOMaTHUYECKHX
KapOOHOBBIX,
JTMKapOOHOBBIX,
TUAPOKCUKApOOH
OBBIX KHCJIOT.
[IpencraBurenn
BBICIIIAX
KapOOHOBBIX
KHUCTIOT

bu6nmoreka [JOK
https://m.edsoo.ru/83a0877
3

64

Ilonstue o
TIPOU3BOTHBIX
KapOOHOBBIX
KHCJIOT

bubmnoreka [HOK
https://m.edsoo.ru/0d162d9

d

65

Cnioco0sI
[OJIYUYEHHUS U
[IPUMEHEHUE
KapOOHOBBIX
KHCJIOT

bu6mmoreka [IOK
https://m.edsoo.ru/7¢065¢9
d

66

CrokHEBIE
3¢upsL:
TOMOJIOTHYECKHI
pan, oOmas
opmyuna,
U30MepUs U
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/adftfe6d




67

dusnyeckue u
XUMHUYECKHE
CcBoO¥icTBa 3(hUpOB

bubmuoreka [JOK
https://m.edsoo.ru/ad6b94b
2

68

69

Penrenue

pacu€THBIX 3a/1a4:

M0 YpaBHEHUIO
XUMHYECKON
peakiuu, Ha
ornpezeneHue
MOJIEKYJIIPHOM
bopMyIIBI
OpPraHUYECKOTO
BEIECTBA

[IpakTuyeckas
pabota Ne 3.
Penrenue
3KCHEPUMEHTAIIb
HBIX 3a/1a4 10
TeMe
"KapOoHoBbIe
KHCJIOTBI.
CnoxHble

a¢upsr"

bubmuoreka [{OK
https://m.eds00.1u/486671f
b

70

JKupsr: cTpoenue,
buznueckue u
XUMHUYECKHE
CBOMCTBA
(ruaponus)

bubmnoreka [HOK
https://m.edsoo.ru/al9c5b9
8

71

OcoOenHoctu
CBOMCTB KHUPOB,
coJIeprKalInx
OCTaTKH
HENPEEIbHbIX
YKUPHBIX KUCIIOT.
Kups! B npupone

bubmnoreka [HOK
https://m.edsoo.ru/b033192
2

72

MEI1a Kak cotu
BBICIIIHX
KapOOHOBBIX
KHCJIOT, UX
MOIOIIEE
JIICUCTBUE.
ITonsarue o
CHHTETHYECKUX
MOTOIITUX
cpeacTBax
(CMO)

bubnuoreka [JOK
https://m.edsoo0.ru/3¢56656
5




73

I'eneTnueckas
CBSI3b
YIJIEBOAOPOAOB U
KHUCJIOPOCOACPK
ammx
OPTraHNYEeCKHUX
BEIIECTB

bubmnoreka [IOK
https://m.eds00.ru/56790c9
6

74

Pacuétrl mo

ypaBHEHUSIM
XHUMHYCSCKHX
peakuuii

75

CucreMarusanus
u 000011IeH1E
3HAHUI IO TEME

bubmnoreka [IOK
https://m.edsoo.ru/f8eaf2eb

76

OOmas
XapaKTePUCTHKA
YTIICBOJIOB U
KJIaCCU(UKAIUS
YIJICBOJIOB
(MOHO-, H- 1
MOJIMCaXapHIbl)

bubmnoreka [IOK
https://m.edsoo.ru/7a9693a
1

71

MoHocaxapuasl:
¢duznueckue
CBOMCTBA U
HaXO0XXJICHUE B
IpUpoIe

bubmnoreka [IOK
https://m.edsoo.ru/b4bdda2
d

78

[Ipumenenue
TJIIOKO3bI, €€
3HAYCHHUE B
JKU3HEAEATEIHHO
CTH OpraHu3ma

bubmnoreka [IOK
https://m.edsoo.ru/5e61122
d

79

Jucaxapupr:
caxaposa,
ManbTO3a U
JIaKTO3a.
Haxoxnenue B
MIpUPOJIE U
MIPUMEHEHUE
JICaxXapu0B

Bbu6nuoreka [JOK
https://m.edsoo.ru/eb0384e
7

80

[Monucaxapump:
CTpOEHUE
MaKpOMOJIEKYI,
buzngeckue u
XUMHUYECCKUEC

bubmuoreka [JOK
https://m.edsoo.ru/72a0450
8




CBOICTBA,
MNPUMEHEHUE

[Tonstue 06 bu6nmoreka [JOK
81 HCKYCCTBEHHBIX https://m.eds00.1ru/6216e76
BOJIOKHAX 6
Pemenne
pacueTHBIX 3a1a4
Ha OIpeJICIICHHE
%) JIOJIA BEIXOJAa bu6nmoreka [JOK
POIyKTa https://m.edsoo.ru/7fde47ef
peakuuu ot
TEOPETUICCKH
BO3MOYKHOTO
CucremaTu3anus BuGmiorexa LIOK
g3 | M obobuenie https://m.eds00.ru/08d4364
3HAHUH 110
pasneny €
KontponbHast
padora noeve BuGmonexa LIOK
84 https://m.edso0.ru/42¢6678
Karue
OpraHHYECKUE €
coeauHeHHs"
AMUHBI:
KJaccuukanus,
CTPOCHHE
25 EZJ;:/II;};;’ obmas bu6mmoreka [{OK
’ https://m.edsoo.ru/efa7e6ca
HU30MEpHs,
HOMEHKJIATypa
busnueckue
CBOMCTBA
Xmi[quCKHe bu6nuoreka [JOK
86 cpomctBa https://m.edsoo.ru/1bc5ct8
anupaTHIECKuX 0
aAMHUHOB
AnnnuH:
CIpOCHHE bubmuoreka [JOK
87 A, https://m.edsoo.ru/39cd21f
0COOEHHOCTH |
XUMHYECKHX
CBOMCTB aHMJIMHA
CnocoOb1 bu6mmoreka [{OK
88 HOJY4YEeHHUS U https://m.edsoo.ru/eal3876

[IPUMEHEHUE

3




annpaTHUECKuX
aMHHOB

AMUHOKHUCIIOTBI:
HOMEHKJIaTypa 1

MSOMEPHA, bubanorexa [JOK
89 (bmfl Heckie https://m.edsoo.ru/d1773e8
CBOMCTBA. 0
OtnenbHbBIC
MIPEICTaBUTEIIN
0-aMHUHOKHUCJIOT
XuMuieckue
CBOICTBA
aMHUHOKHCIIOT, HX
OMOJIOTHYECKOE bu6nunoreka [JOK
90 3HAYCHHE https://m.edsoo.ru/77df705
AMHUHOKHCIIOT. a
Cunres u
THIPOITU3
TSN THIOB
benku kak
MIPUPOIHBIC bubnnoreka [JOK
91 MTOJIUMEPHI; https://m.eds00.1ru/429¢989
CTPYKTYpPBI 9
0enKoB
MIeCKIe bubmuoreka [JOK
92 . https://m.eds00.1ru/6237306
CBOMCTBA OEIKOB d
A3zoTcoaepkaiu
e
TeTePOIMKINYECK
1€ COCJIMHECHMUSI. bubmuoreka [{OK
93 HyxnennoBble https://m.edsoo.ru/521d143
KUCJIOTBI: COCTaB, 1
CTPOCHHE U
Omosornyeckas
poJIb
[IpakTueckas
pabota Ne 4.
Pemenune
SKCTICPUMEHTAJTb bubmuorexa [JOK
94 HBIX 3a1a4 I10 https://m.edsoo.ru/8e3c02d

TeMe
"A3oTcoaepKaiu
€ OpraHUYEeCKUe
coeIMHEeHUS "

1




[IpakTrueckas

pabota Ne 5.
Pemenue
| e
https://m.edsoo.ru/bde3fdf6
TeMe
"Pacno3naBanue
OpPTaHHYECKUX
coeqruHeHnin"
KontponbsHas
pabora 1o Teme bubnuorexa [JOK
96 " A30TcoepKaIu https://m.edsoo.ru/ce561bc
€ OpraHu4eCcKue 7
coeauHeHus"
OcHoOBHbBIC
MTOHSATHS XHMUU
BBICOKOMOJICKYJISI
PHBIX
COCJIMHEHUH U bu6mmoreka [{OK
97 METOJIbI UX https://m.edsoo.ru/7aa63eb
CHHTE3a — d
MOJIMMEPU3AITUS
u
MTOJIMKOHICHCAI!
s
IlmacTmaccsl.
ViwHsams bubmnoreka [HOK
98 https://m.edsoo.ru/82242¢0
nepepaboTKa ¢
IJIaCTHKA
3HaCTOMepHi bubnuorexa [JOK
99 HATYPAIbHbIH https://m.edsoo.ru/246103e
CHHTETUYECKHE
Kayuyyku. Pesuna €
Bonoxkna:
HaTypaJIbHEIE,
HCKYCCTBEHHBIE, bubmuorexa [JOK
100 | cuHTEeTHYECKHE. https://m.eds00.1ru/5963a60
ITomumepst 1
CIIEIUATBLHOTO
Ha3HAYCHHS
[TpakTnueckas
pabota Ne 6. bubmmoreka LIOK
101 | Pemenue https://m.edsoo.ru/3aebd77
IKCIIEPUMEHTAb a

HBbIX 3a4a4 I10




TeMe
"Pacrio3HaBanue
I1IacTMacc 1
BOJIOKOH"

O06006111EHE U

CcHUCTEMaTH3aIus
HZyZeH:J(;ZO o bu6mmoreka [{OK
Marepuana II
102 p 1 https://m.edsoo.ru/6a22ble
TeMe
n §
BricokoMouekyt
SIpHBIC
coequueHus"
OBIIIEE
KOJIMYECTBO
102 3 6
YACOB I1O
I[TPOI'PAMME
11 KJIACC
No KosmnuecTBo yacos Jara JJIeKTPOHHBIE
Kourtpoab IpakTHuec uupposbie
n/ Tema ypoka Bce U3Y4YeH
I ro HbIE KHe st o0pa3oBaTe/IbHbIE
padoThI padoThI pecypchl
Atom. C
aTTo(I)\Iﬁ{H):)ZTiB bu6mmoreka [IOK
1 va' 1 https://m.edsoo.ru/59¢
XUMUYeCKuH
112ee
anieMeHT. M30Tomnb!
SCT:()eIZHe bubmuorexa [JOK
JIEKTPOHHBIX
2 p 1 https://m.edsoo.ru/b4d
000JIOUEK aTOMOB,
offfa
KBAHTOBBIE YHCIIA
K
Xi;;fi‘f:ﬁm Bu6miorexa LIOK
3 1 https://m.edsoo.ru/612
AJIEMEHTOB (s-, p-, d-
94af9
, f-anemenTsI)
P
5 a;:llzpe(;)[egeﬁy;e bubmuorexa [JOK
JIEKTPOHOB II
4 aTOMHF;IM 1 https://m.edsoo.ru/f5f
750fe
opOuTaIsIM
DNEeKTpOHHbBIE
Zof‘b:rzpi“‘z“ . Bu6miorexa LIOK
TOMOB 3JIEMEHTOB B
5 OCHOBHOM I 1 https://m.edsoo.ru/814
4 9e846
BO30YKIEHHOM
COCTOSIHUH




ONEeKTpOHHbBIE
KOH(UTypaIuu
MOHOB.
DNeKTpOOTpHUIIATENh
HOCTb

bubmuoreka [JOK
https://m.edsoo.ru/a07
64b24

[Tepuoanueckuit
3aKOH U
[Iepuonnueckas
cucrema
XUMUYECKUX
anementos /l. W.
MeHnneneeBa, CBSI3b
C COBPEMEHHOM
TEOPUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH
WU3MCHEHHSI CBOMCTB
XUMHUYECKHX
AJIEMEHTOB U
00pa3yeMbIX MU
MPOCTHIX U
CIIOYKHBIX BEIICCTB
0 TPYIIaM H
nepuoaaM

bu6mmoreka [IOK
https://m.edsoo.ru/169
57¢01

bubmuoreka [JOK
https://m.edsoo.ru/f84
68927

CucreMaTusanus 1
0000111eHNEe 3HAHUHT
110 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/8fa
d2942

10

Bunn xumnyeckon
CBsI3U. MeXxaHu3MEbI
oOpazoBaHUs
KOBAJCHTHOM CBSI3H.
Bonoponnas cBs3s.
MexMOoeKyIIIpHbIE
B3aNMMOICHCTBHS

bu6mmoreka [IOK
https://m.edsoo.ru/5a8
072af

11

BanenTHocTs 1
BaJICHTHBIC
BO3MOXKHOCTH
atromoB. CBs3b
3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKY I
C BX
r€OMETPUYECKUM
CTPOECHUEM

bu6muoreka [JOK
https://m.edsoo.ru/3d2
ca(093




[IpencraBnenus o

KOMILIEKCHBIX bu6mmoreka IJOK
12 COC/TMHCHHMSIX https://m.edsoo.ru/8c6
COCTaB U 6bl2a
HOMEHKJIaTypa
BemecTtBa
MOJICKYJISIPHOTO H
HEMOJIEKYJISIPHOTO bubmmoreka [IOK
13 cTpoeHus. THurbl https://m.edsoo.ru/el6
KPUCTAJUTHYECKUX 7635b
pELIETOK U CBOMCTBA
BEIIICCTB
IlonsTue o
FICTICPCHBIX bu6mmoreka [JOK
14 ;E;;iﬁZiﬁeHHeo https://m.edsoo.ru/da2
c70e4
KOJIJTOUTHBIX
pacTBopax
HctunHbIC
PACTEOPBI. bubmuorexa [JOK
15 HACHILICHHRIC H https://m.edsoo.ru/e9c
HEHACBIIIICHHbIE, cddsd
PacTBOPUMOCTb.
Kpucramnoruaparsl
Crocode: bubmuoteka [JOK
16 BRIPWRCHIA https://m.edsoo.ru/328
KOHIICHTpaIluu 6532
pacTBOpOB
Pemenne 3agau c
HCITOJIh30BaHUEM
MOHATHUM "MaccoBas Bu6morexa LIOK
17 O . https://m.edsoo.ru/785
paCTBope%Horo c0abd
BemecTna,
"MomsipHas
KOHIIeHTpanus"
Knacenpuiaums u bubnuoreka [JOK
18 HOMeHIaTypd https://m.edsoo.ru/bf9
HEOPTraHUYECKHUX e108d
BEILIECTB
Cucremaru3amnus 1 bu6mmoreka [JOK
19 000011IeHIE 3HAHUT https://m.edsoo.ru/8d2

10 TEMEC

cba3a




20

KonTponbHas
pabota mo Temam
"CTpoeHue aToma.
[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
cucrema
XUMHUYCCKUX
anemenTos /I. W.
Menneneena",
"Ctpoenue
BEILIECTBA.
MHoroo6pasue
BelecTs"”

bu6mmoreka [IOK
https://m.edsoo.ru/70a
60aa4

21

Knaccudukanus
XUMHUYECKUX
peakuuii B
HEOPTaHUYECKOH U
OpraHNYeCcKOn
XUMUU. 3aKOH
COXpPaHEHHsI MacChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MIpEBpAIICHUS
SHEPTUH NPHU
XUMHYECKHUX
peakumsx

bu6nmoreka [{OK
https://m.edsoo.ru/633
Scdd2

22

Tennossie a3 dexTh
XUMHUYECKHUX
peaKuum.
Tepmoxumuyeckue
ypaBHEHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/d1d
b86da

23

Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKIX
peakuui u
TEPMOXUMHUYECKUM
YpaBHEHUSIM

bu6mmoreka [IOK
https://m.edsoo.ru/87b
13954

24

CkopocTthb
XUMUYECKON
peakuuu, eé
3aBHCHUMOCTH OT
Pa3IMYHBIX
¢dakropon. Katanus
U KaTalau3aTopbl




T'omorenHsie u

25 reTeporeHHbIe
peakuuu
[IpakTnueckas
pabota Ne 1 o Teme
Bt bubmuoreka [JOK
26 PAsIHAHbIX https://m.edsoo.ru/1fa
¢bakTopoB Ha caldl
CKOPOCTh
XUMHYECKON
peakuun"
Obpatumbie u
HeoOpaTuMbIe bubnmoreka [JOK
27 peaKIuu. https://m.edsoo0.ru/309
XHUMHYECKOE 5219b
paBHOBECHE
[IpakTnueckas
pabora Ne 2 1o Teme
"Busmne bu6nuoreka [IOK
28 PESIITIHE https://m.edsoo.ru/3bf
(hakTOpOB Ha 34017
MIOJIOKCHUE
XUMHYECKOTO
paBHOBecHs"
DNEKTPOIUTUYECKAS
u vanusl.
HCH?IiiILLIe?/I ciabble bubmorexa OK
29 > EKTPOJTHTEL https://m.edsoo.ru/5{7
66bdf
Crenenp
JUCCOITUAITIT
Honnoe
MIPOU3BEICHUE
Bojel. Cpena bubmuorexa [JOK
30 BOJIHBIX PacTBOPOB. https://m.edsoo.ru/396
Bonopoansrit 6ca89
nokazarens (pH)
pacTtBopa
I'upponus coneit.
Peakium, bu6mmoreka [IOK
31 MIPOTEKAIOIIUE B https://m.edsoo.ru/09d
pacTBopax 5a%bd
ANEKTPOJIUTOB
[IpakTrueckas bubmuorexa [JOK
32 pabota Ne 3 o Teme https://m.edsoo.ru/2e3

"XUMHUUYECKHE

daeb0




peakuuu B

pacTBopax
3IEKTPOIUTOB"
OKHCIIUTEIBHO-
BOCCTaHOBUTEIbHBIC BuGmiorexa LOK
33 I};Ztc(}?:ﬁp;ne https://m.edsoo.ru/562
26060
OKHUCJIUTEIIH U
BOCCTaHOBUTEIN
Metoz bubnmoreka [JOK
34 ?;:;jf ;);;(())ro https://m.edsoo.ru/fb6
91387
HMOHHOT0) OanaHca
DnekTponn3 bubnuoreka [JOK
35 PacTBOPOB H https://m.edsoo.ru/93f
pacruiaBoB BEUIECTB b97d2
Pemenie 3a1ad bu6mmoreka [JOK
36 https://m.edsoo.ru/5a8
Pa3IMYHBIX THIIOB 59d16
Pemenie 3a1au bubmuorexa [JOK
37 https://m.edsoo.ru/5af
Pa3IMYHBIX THIIOB 2265d
Cucrematusanus u
0000111eHNEe 3HAHUH bu6mmoreka [IOK
38 10 TeME https://m.edsoo.ru/c16
"XHUMHYECKHE 1eb85
peakuun"
KO; TPOTIRHAA bu6mmoreka [IOK
39 'I');(HOAIZ;ZKTI/GIZAG https://m.edsoo.ru/a8a
. 02930
peakuuu
ITonoxenue
HEMETAJLJIOB B
[Tepuoanueckoit
cucTeMe
XUMUYECKUX
anementoB J[. U. bubmuoreka [JOK
40 MeHneneeBa u https://m.edsoo.ru/8ca

0COOEHHOCTH
CTPOEHHUS UX
aTOMOB.
dusnueckue
CBOMCTBA
HEMCTAJIJIOB

2dcad




Annorponus
HEMETaIJIOB (Ha

bu6muoreka [JOK
41 HpHMEPE https://m.edsoo.ru/ef9
KHCJIOPOJIa, CEPHI, 2091¢
dbocdopa u
yriiepoa)
Bonopon:
MOJTy4CHUE, bubnmoreka [{JOK
42 (buzndeckue u https://m.edsoo.ru/0aa
XUMHUYECKHE 81613
cBoicTBa. ['mapubl
l'anorensr:
HaxO0X/JICHUE B
MIPUPOJIE, CIIOCOOBI bubmuorexa [JOK
43 MOJTy4eHus, https://m.edsoo.ru/4e2
(dbuzudeckue u 23795
XUMHYECKHE
CBOMCTBa
["ajloreHoBOIOPOIBI.
Baxneiinine bu6nmoreka [JOK
44 KHCJIOPOJICOACPIKAII] https://m.edsoo.ru/6b3
He COCTUHEHHUS 255e6
raJor¢HOB
JlabopartopHsbie u
MIPOMBIIIJICHHBIE
CHOCOOBI MOTYYCHHUS bubnmoreka [JOK
45 rajoreHOB. https://m.edsoo.ru/697
[Ipumenenue laca4
raJIOTCHOB M UX
COEIMHEHUM
IIpakTrueckas
1;2?;);;]:9 4 bubmuorexa IIOK
46 https://m.edsoo.ru/8b2
IKCIIEPUMEHTATbHBI bfecd
X 3a7a4 110 TeMe
"T"amorensr"
Kucnopon:
n1abopaTopHbIe U
MIPOMBIIIICHHBIC BuGmorexa LOK
47 Crioco0E! https://m.edsoo.ru/c8a
MOJTyYeHUS,

¢buznueckue u
XUMHYECKUE
cBoiicTBa. O30H.

bc36a




IIpumeHeHune
KHMCJIOPOJIa U O30HA

OKCHIBI 1 bu6mmoreka [IOK
48 https://m.edsoo.ru/5¢8
MIEPOKCH/TBI 81620
Pemenie 3a1ad bu6mmoreka [IOK
49 PA3IIHYHBIX THITOB https://m.edsoo.ru/2b6
d8b4b
Cepa: HaxoxeHUE
B IIPHPO/JIC, CIIOCOOBI BuGmorexa LIOK
50 TOMYHEHIA, https://m.edsoo.ru/46a
buzndeckue u facl6
XUMHUYCCKHE
CBOICTBa
CepoBoopos bubmuorexa [JOK
51 ’ https://m.edso0o.ru/7¢8
CynbGuabI 75999
Kucnopoaconepxa
M€ COCTUHEHUS bubnuorexa [JOK
52 cepbl. OcobeHHOCTH https://m.edsoo.ru/8ct
CBOWCTB CEpPHOM a2548
KHCJIOTBI
[TpakTnueckas
paborta Ne 5.
Pemienue bu6nmmnoreka [JOK
53 AKCIIEPUMEHTAILHBI https://m.edsoo.ru/0af
X 3a7a4 I10 TEME b05e4
"Cepa u €€
coenrHeHnus"
A3OT: HaXOXKJIeHUE
B IIPUPOJIE, CIIOCOOBI
MOJy4YECHUS, bu6nmuoreka [JOK
54 ¢buznueckue u https://m.edsoo.ru/bad
XAMHYECKHE d2255
CBOMCTBAa. AMMUAK,
HUTPHIBI
Kucnoponconepxka
1€ COETUHECHUS bubmuorexa [JOK
55 azota. OcoOeHHOCTH https://m.edsoo.ru/e29
CBOMCTB a30THOM 65afe
KHCITOTHI
IIpumeHeHune a3oTa BuGmorexa LIOK
56 1 C1O COCAMHCHIIL. https://m.edso00.ru/129

A30THBIE
yaoOpeHust

5059




dochop:
HaX0XJICHHUEC B
MIPHUPOJIe, CIIOCOOBI

Bbu6muoreka [JOK
57 HoMyHeHI, https://m.edso0o.ru/9a6
(buzndeckue u bd3ec
XUMHUYECKHE
cBoiictBa. Dochuapi
u dhochuH
Oxkcunbl pocdopa,
dhochopcoaepxamu bubmuorexa [JOK
58 e kucsnoTsl. Conu https://m.edsoo.ru/c7a
dhochopHoi 2d429
KHCITOTHI
IIpumenenue
dhocdopa u ero bubnuoreka [JOK
59 COCINHEHUMA. https://m.edsoo.ru/a21
dochopHbie 8070a
yaoOpeHust
IIpakTnueckas
paborta Ne 6.
Pemenne bubmuorexa [JOK
60 IKCIIEPUMEHTAILHBI https://m.edsoo.ru/817
X 3aJ1a4 10 TEME Sac3f
"A3zot u pochop u
uX coearHeHus"
Yraepon:
HaXO0XJICHUE B
pUpoJIe,
AJUIOTPOIHBIE bubnuorexa [JOK
61 MoaupuKanuy; https://m.edsoo.ru/leb
buzndeckue u 19f9¢
XUMHUYECKHE
CBOICTBA,
MIPUMECHEHHE
Oxcup yrnepozna(Il),
OKCH]T bubmuotexa [JOK
62 yraepona(IV), https://m.edsoo.ru/dba
yToJIbHAsL KUCTIOTa U 58adf
eé conm
Perenie 3a1ad bu6mmoreka [IOK
63 PASITHYHEIX THIIOB https://m.edsoo.ru/602
9b609
Kpemnamii: bubmuorexa [JOK
64 HaXO0XICHUE B https://m.edsoo.ru/143

MIPUPO/IE, CTIOCOOBI

558ab




MOy YeHUs,
¢dusnueckue u

XUMHUYCCKUC
CBOICTBA
Oxcug
V) bubnmoreka [JOK
65 kpemuiA(IV), https://m.edsoo.ru/317
KpeMHUEBast 0e7bl
KHCJIOTA, CHUIMKATBI
Hpuvererie bubmuorexa [JOK
KPEMHIL 1 f: ro https://m.edsoo.ru/393
o g s
nonyqe;me _— https://m.eds0o.ru/582
’ 3cetb
CTEeKJIa
Permenue 3anau bu6mmoreka [IOK
67 PASTHYHEIX THIIOB https://m.edsoo.ru/b62
41301
Cucremarusanus u
0000111eHHEe SIL{IaHI/IfI bubmorexa TIOK
68 o TeMe https://m.edsoo.ru/6e8
64db5
"HemeTtanmsr"
Kontponbnas bubnuoreka LIOK
69 pabota mo Teme https://m.edsoo.ru/d04
"Hemerannsr" 84c¢76
Ananus
pe3yabTaToOB bubnuoreka LIOK
70 KOHTPOJIbHOM https://m.edsoo.ru/2b7
paboThI, KOppEKLIUs €9510
OIIMOOK
ITonoxenue
METaJLIOB B
[Tepuoanueckoit
cucTeMme
XUMHYECKHUX bu6mmoreka [IOK
71 AJIEMEHTOB. https://m.edsoo.ru/983
OcobeHHOCTH 9cl6¢
CTPOCHHSI
ANEKTPOHHBIX
000JI04€K aTOMOB
METaJIIOB
O6mme pusnyueckne
CBOMCTBa METAJLIOB. bu6mmoreka [IOK
72 [Tpumenenue https://m.edsoo.ru/51d

METAJUIOB B OBITY U
TEXHUKE

ac9d3




73

CraBbl METAJLIOB.
Koppo3sus meramios

bu6nmuoreka [JOK
https://m.edsoo.ru/42b
872¢e3

74

Pemenue 3agau
pa3JII/I‘-IHLIX TUIIOB

bu6mmoreka [IOK
https://m.edsoo.ru/e3d
e37b6

75

DNEKTPOXUMHYECKU
U psZl HaNpsHKEHU M
merauioB. OOmue
CTIOCOOBI OTY4YEHUS
METaJIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/94e
b377a

76

O61mas
XapaKTEePUCTHKA
MeTaiuioB [A-
TPYIIIIBI
[Tepnonnueckoit
CHUCTEMBI
XUMUYECKUX
aneMeHToB. HaTtpuit
Y KaJui:
MOJIyYEHHUE,
(dbuzndeckue u
XUMUYECKHE
CBOMCTBA,
MIpUMEHEHNE
MPOCTHIX BEIIECTB U
UX COEIUHEHUI

bubmuorexa [JOK
https://m.edsoo.ru/el2
c26b3

71

Oo6mas
XapaKkTepUCTUKA
MeTaiioB [TA-
TPYIIIIBI
[Tepuoanueckoit
CHCTEMBI
XUMHYECKHX
3JIEMEHTOB. Maruuii
U KaJIbIIUH:
MOJTy4YEHHE,
¢buznueckue u
XHUMHYECKHE
CBOICTBA,
MIPUMEHEHUE
MPOCTBIX BEUIECTB U
HUX COSINHCHUM

bu6mmoreka [JOK
https://m.edsoo.ru/7c3
€49c0

78

JKécTkoCcTh BOIBI U
CIIOCOOEI €é
YCTpPaHEHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/c74
bfae9




79

AmoMuHUI:
MOJIy4YEHHUE,
¢busnueckue u
XUMHYECKHE
CBOICTBA,
MpUMEHEHNE

bu6muoreka [JOK
https://m.edsoo.ru/0e7
9bH266

80

81

AmporepHbie
CBOICTBa OKCHJIA U
THAPOKCH]IA
AJTIOMHHUSA,
THAPOKCOKOMILIIEKC
BI AJTFIOMHUHUS, UX
MIPUMCHECHHE

Pemenne 3agau
Pa3IMYHBIX THUIIOB

bu6mmoreka [IOK
https://m.edsoo.ru/5d1
2d318

82

83

[IpakTnueckas
pabora Ne 7.
Pemenune
AKCIIEPUMEHTAJIbHBI
X 3a7a4 10 TEME
"MeTabl II1aBHBIX
noarpynn"

O61mas
XapaKTepUCTUKa
METaJIJIOB
IMOOOYHBIX
noarpynn (b-rpymnm)
[Tepuoanueckoit
CHCTEMBI
XUMHYECKUX
9JIEMEHTOB

bubnuoreka [JOK
https://m.edsoo.ru/27a
4af43

bu6muoreka [JOK
https://m.eds00.ru/610
d7431

84

duznyeckue u
XHUMHUYCSCKHE
CBOMCTBa XpoMa 1
€ro COCAUHEHUH, MX
MPUMEHEHUE

bu6mmorexa [IOK
https://m.eds00.ru/991
1bef3

85

Baxneiimnue
COCIUHCHHUS
Maprasua.
[Iepmanranar
KaJlus, ero
OKHUCIIMTEIIbHBIC
CBOMCTBa

bu6mmoreka [IOK
https://m.edso0.ru/039
d69c8




duznueckue u
XUMHUYECKUE
CBOIICTBA JKejie3a U

bubmuoreka [JOK

86 €ro COeIMHEHUN. https://m.edsoo.ru/1b7
[Tonyuenue u 8741
MpUMEHEHNE
CILJIaBOB JKeJie3a
duznyueckue u
XUMHYECKHE bu6mmoreka [IOK
&7 CBOWCTBA MEIU U €€ https://m.edsoo.ru/2bc
COEIMHEHNH, HX 01954
MIPUMEHEHNE
duznyueckue u
XUMHYECKHE
CBOICTBA LIMHKA U bu6mmoreka [JOK
88 €ro COeIMHEHNH, HX https://m.edsoo.ru/b1f
MIpUMEHEHHE. 2beal
I'mppokcokoMmIiexke
bl [IMHKA
IIpakTnueckas
pabota Ne 8.
Pemernite bubmuorexa [JOK
89 OKCHCPHMEHTAILHET https://m.edsoo.ru/abe
X 3a7a4 10 TeMe
; 352ea
MerTasbl
MMOOOYHBIX
noarpynm”
S bu6mmoreka [IOK
90 PASTHYHEIX THITOB https://m.edsoo.ru/a8b
83d83
O0600meHue 1
cUucTeMaTHu3aIus bubmuorexa [JOK
91 M3Y4YEHHOTO https://m.edsoo.ru/e91
Marepuaa 1mo Teme fe975
"MeTamisr"
KonTponbHas bubnuoreka LIOK
92 pabota o Teme https://m.edsoo.ru/83f
"Metamibr" 63ea3
Ananmmus
pe3yJIbTaToB bubnunoreka [IOK
93 KOHTPOJIbHOM https://m.edsoo.ru/9eb

paboThI, KOPPEKIH
ook

ff2fd




Ponp xumuu B

oOecrieueHUU
YCTOMYHBOIO
pa3BUTHS bubmuorexa [JOK
94 YeJI0BEUYCSCTBA. https://m.edsoo.ru/080
[TonsiTHe 0 HAYYHBIX felf0
MeToAax
HCCJIC0OBAHUS
BCILICCTB
Hayunsble
TIPUHITAITBI
OpraHH3aIHH
XUMHUYECKOTO bubmuoreka [JOK
95 MIPOM3BOJICTBA. https://m.edsoo.ru/2e4
[IpombiieHHBIE Sa44f
CTIOCOOBI TOTYYEHUS
BayKHEHUIITHX
BEILIECTB
XHUMHUYECKOE
3arpsi3HCHUE bubnmoreka [JOK
96 OKpY KaroIen https://m.edsoo.ru/9f1
Cpelbl ¥ €T0 1bf51
ITOCJIEICTBUS
XuMmus U 310pOBbE Bu6morexa LIOK
97 ?Iee?((:;)il;zeHHHe https://m.edsoo.ru/a65
52721
CpencTBa
Xumus numy. Poib
XUMHH B bu6mmoreka [IOK
98 obecrnieueHNH https://m.edsoo.ru/1{7
MMUIIEBON b5bd2
0€30IacHOCTH
Kocmernueckue u BuGmorexa LIOK
99 Zlap(meepHme https://m.edsoo.ru/da4
penctsa. bertoBas 2d529
XUMUS
XUMHUs B
;Tj);;z;ﬁ;:ae. bubmmoreka IIOK
100 CTpOHTEBHEE I https://m.edsoo.ru/61e
69003
KOHCTPYKIIMOHHBIE
MaTepuabl
XuMHS B CEITBCKOM bu6mmoreka [IOK
101 = xo3zsiicTBe. https://m.edsoo.ru/fd3

Opranuyeckue u

9587d




MUHEpATbHBIC
ynoopeHus
CucreMaTuzanus u bu6mmoreka [IOK
102 = 00001menue 3HaHUH 1 https://m.edsoo.ru/db9
110 TEME 79¢70
OBLIEE KOJIMYECTBO
YACOB I1O0 102 4 8
I[TPOT'PAMME

ITPOBEPAEMBIE HA EI'D 11O XUMHUHU TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUS

Kon
NpoBepsieMOro
TpedOBaHMS

1

[IpoBepsiemble TpeGOBaHUSI K NMPeIMETHBIM Pe3yJ1bTaTaM 0CBOEHHSI OCHOBHOM
00pa3oBaTeILHON MPOrpaMMbl CpelHero 001ero 00pa3zoBaHus

Bnaaenue cuctemoil XMMUYECKUX 3HAHHM, KOTOPAsi BKJIKOYAET:

1.1

OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMHUYECKUH  DBJIEMEHT, aToOM, H30TOIIbI,

3JIEKTPOHHAsA 000JI0YKa aTOMa, S-, p-, d-AIEKTPOHHBIE OPOUTAIIN AaTOMOB, OCHOBHOE
U BO30OYXIEHHOE COCTOSHHE aTroMa, HWOH, MOJIEKYyJla, BaJIEHTHOCTb,
3IIEKTPOOTPULIATENIEHOCTh, CTEIIEHb OKHCIICHUS, XUMUUECKas CBsI3b (G- U T-CBS3b,

KpaTHbIE CBSI3M), TMOpUIN3aLUs aTOMHBIX OpOUTasell, KpucTanandeckas pemérka,

MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00BEM, MOJsIpHAas KOHIICHTPALUs, PacTBOPH
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMbI), KPUCTAIJIOTMIPATHI, YTJIEPOAHBIM CKeJeT,
(byHKLIMOHANIbHAS TPYIINA, paJuKal, H30Mepbl, CTPyKTypHast popMyiia, n3oMepus

(cTpyKTypHasi, reomeTpuyeckas (LUC-, TPAHCU30MEPHsI), TOMOJIOTHUYECKUH PsiII,

TOMOJIOTH,  YIJIEBOJOPOJBI, KHCIOPOA- M  a30TCOAECpXKAIIUE COEAUHEHUs,
OMOJIOTMYECKH AaKTHBHbIE BelleCTBa (YIJIE€BOABI, KHUPBI, OENKH), MOHOMED,
MIOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KPEKHHT,
pU(OPMUHT, THUIIBl XUMHUYECKUX PpeakUuil (OKUCIMTEIbHO-BOCCTAHOBUTENBHBIE,
9K30- U JHAOTEPMHUYECKHUE, PEaKLUH HOHHOIO OOMEHa, FOMO- M Te€TepOreHHbIE,
oOpatumble U  HEOOpaTHUMBIE), pPacTBOP,

SJICKTPOJIMUTHI, HEOJICKTPOJINTHI,

SJICKTPOJHUTHYCCKAA Jucconuanuys, CTCIICHDb Jucconuranuu, OKHCIHTCIIb,

BOCCTAHOBUTCIIb, OJJICKTPOJIN3, CKOPOCTbH XHUMHYECKOU p€akuuu, XUMHUYCCKOC

paBHOBECHE)

[

1.2

TEOPHH U 3aKOHBI (TEOPHSI XUMUUYECKOTO CTPOCHHS OPraHMYECKUX BemecTB A.M.

byrtnepoBa, Teopust 3JIEKTPOJUTUYECKON auccouuanuu, Ilepuonnueckuii 3aKoH
.. MenneneeBa, 3aK0OH COXpAaHEHHS] MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMA
S3bIK XMMHUH, MHPOBO33PEHUECKHE 3HAHMS, JEKallie€ B OCHOBE IMOHUMAHMS
NPUYUHHOCTH U CHCTEMHOCTH SIBJICHUH,

XHUMHUYCCKUX COBpPEMCHHBEIC




npeacTraBJICHUd O CTPOCHUM BCHICCTBA Ha AaTOMHOM, MOJICKYJIIPHOM U

HAJMOJIEKYJIIPHOM YPOBHSIX

1.3

MNpeaACTaBJICHHUA O MCEXaHHU3MaX XHUMHUYCCKHUX peaKuHﬁ, TCPMOANHAMUNYCCKUX H
KHHCTUYCCKUX 3dKOHOMCPHOCTAX HX IIPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUM,

JAUCIICPCHBIX CUCTEMAX

1.4

(dakToIIOrUYeCKUEe CBENIEHUS O CBOWCTBAxX, COCTaBe, MOJIYYEHHH U 0e30macHOM
MCIIOJIb30BAHUHU BAKHEUIIINX HEOPTAHUUECKUX U OPTaHUYECKUX BELIECTB B OBITY U

HpaKTH‘IGCKOfI JACATCIIBHOCTH 4YCJIOBCKA

1.5

oOuiye HayyHble MPUHLMIBI XHMHUYECKOTO IPOU3BOJACTBA (HAa IpUMEpe

IPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHOJIA, TepepaboTKH He(TH)

ChopMUpOBaHHOCTH YMEHHI BHISBIISTH:

2.1

2.2

XAapaKTCPHBLIC TMPU3HAKKW HW B3aWUMOCBA3b H3YYCHHBIX HOHSITPIﬁ, IMPUMCHATH
COOTBCTCTBYIOIIHC MMOHATHS IIPU OIMMCAHUU CTPOCHUS U CBOMCTB HCOPraHUYCCKUX

H OPraHUYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

B3aMMOCBSI3b XMMHYSCKHX 3HAHUH C NOHATHAMH U npeaACTaBJICHHUAMU APYIUX
npeaMETOB JIJIA 0ojlee OCO3HAHHOTO IIOHMMAHHA M OOBICHEHHS CYIIHOCTH

MaTCpHAJIBHOTO €AMHCTBA MHPA

ChopMUpOBaHHOCTH YMEHHUS UCTIOB30BATh:

3.1

HaMMEHOBAHMS XUMUYECKUX COCIMHEHN MEXITYHAPOJHOTO COK03a TEOPETUYECKOM
W TPUKIAJHOW XWUMHUHW W TPUBHUAIBHBIE HA3BaHUSA BEIIECTB, OTHOCAIIMXCS K

HN3YUCHHBIM KJIaCCaM OPraHUYCCKUX U HCOPTraHNUYCCKUX COE€JUHEHUI

3.2

4.1

42

XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJIEHUS (POPMYJ HEOPraHMYECKHX BEILECTB,
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX)
dbopMyI1 OpraHMYECKUX BEIIECTB

CdopmupoBaHHOCTH YMEHHUS KIACCUDUITUPOBATE:

HCOPraHN4CCKUC BCIICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTB OCHOBAHUA U KPUTCPHUH ]I

KJ'IaCCI/I(l)I/IKaIII/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

OpTraHHUYCCKUC BCHICCTBA, CAMOCTOATCIILHO BBI6I/IpaTB OCHOBAHUSA WU KPUTCPHUU [

KJ'IaCCI/I(l)I/IKaI_[I/II/I HN3YyYaCMbIX XUMHUYCCKUX 00BEKTOB

43

M0 Pa3IMYHBIM TNPHU3HAKaM (YUCIIy W COCTaBy PEAardpyIOIIUX BEIIECTB, TEIJIOBO
3 dexTy peakuu, U3MEHEHUIO CTEMEeHEW OKHCJICHHUS 3JIEMEHTOB, 0OpaTUMOCTH

pCaKknuun, y4aCTHuro KaTaJ'II/I3aTOpa)

ChopMHUpPOBAaHHOCTH YMEHHS XapaKTEPHU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM U BO30Y>KJIEHHOM COCTOSTHMH) U MOHOB XUMUYECKUX IEeMEHTOB 1 — 4
nepuonoB Ilepuommueckoir cucrembl .M. MenneneeBa U HUX BaJEHTHBIE
BO3MOXXHOCTH, HCIIOJIb3YS TMOHSTHS S-, p-, d-dJIEKTPOHHBIE OpOWTAIIH,

SHEPreTUYeCKHe ypOBHU

CdopMHpOBaHHOCT YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUsI CBOWCTB

XMUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM COCTUHEHUH 110 MepHoAaM U rpyImraM

1A

My



ChopMHUpPOBAaHHOCT, YMEHHsSI COCTABISITH YPAaBHEHHUS XUMHUYECKHX pEaKIuid Hu

pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ nocpcaACTBOM COCTaBJICHUA

QJICKTPOHHOTI'O OajaHca 3THX peaKHI/Iﬁ

7.2

YpaBHEHHUS pEaKIM pPa3JIUYHBIX TUIIOB; IOJIHBIE U COKpAIEHHBIE ypaBHEHUS
peaxkiuii HFOHHOTO 0OMEHa, YUUTBIBAs YCIIOBUS, IPU KOTOPBIX 3TU PEAKIUU UAYT J10

KOHIIa

7.3

peakuuil  TUApPONM3a, peakuuid  KOoMIUleKcooOpa3oBaHus (Ha  mpUMepe

TUAPOKCOKOMILJIEKCOB IIMHKA U AJIIOMUHUS )

CdopMupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

8.2

10

10.1

10.2

Ha KOHKPETHBIX MpPUMEpPAx XapaKTep 3aBUCUMOCTU PEAKIIMOHHOW CIOCOOHOCTH
OpraHMYECKUX COEIMHEHUN OT KpaTHOCTH M TUIA KOBAJEHTHOW CBSI3U (O- U T
CBSI3M), B3aMMHOI'O BIIMSIHUSI aTOMOB M TPYIMIl aTOMOB B MOJIEKYJIaX, a TaKXe (

0COOEHHOCTEH peain3anuu pa3sindHbIX MCXaHU3MOB IIPOTCKAHUA peaKI_lI/Iﬁ

XapaKTCPHLBIC XUMHNYCCKHEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMHU

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

ChopMupoBaHHOCTh YMEHUsSI XapaKTepu30BaTh COCTaB M Ba)KHEWIINE CBOWCTBa
BEILECTB, NPUHAMICKAIMX K ONPENEIEHHBIM KJaccaM M IpylIlaM COECIMHEHHU
(IpocTBIe BEIECTBA, OKCUIBI, THAPOKCUIBI, COJIU; YTIIEBOIOPOIBI, IIPOCTHIE (PHPHI,
CHMPTHI, (PEHOIIBI, AJIbAETH/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CII0KHBIE F(UPHI,

JKUPBI, YTIIEBOIbI, AMUHBI, AMUHOKHUCIIOTHI, OEJIKH)

ChopMupoBaHHOCTb YMEHHUS MPOBOJIUTH PACUETHI MO XUMHUYECKUM (popMynam I
YPaBHEHHUSM XMUMUYECKUX PEaKIMH C UCIIOIb30BAaHUEM (PU3MUECKUX BEITUYHH:

Mmacchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTa pPEAKLMHU, €CJIW OJHO U3
UCXOAHBIX BELIECTB JAaHO B BHUJAE PACTBOPA C ONPEIEIEHHON MaccOBOM A0ieH

pPacTBOPEHHOTO BEIIECTBA UJIU 1IaHO B U30BITKE (MMEET IPUMECH)

MacCOBOW MJIM 00BEMHOM JI0JIH, BBIXO/1a IPOTYKTA PEAKIINN

10.3

TETIOBOTO 3 eKTa peakiuit

10.4

00BEMHBIX OTHOIICHHH Ta30B

10.5

M0 HAXOKICHUIO XUMHYECKOW (POpMYJIIbI BEIIECTBA

11

Biragenue cucteMoil 3HaHNN 0 METOJIaX HAYYHOT'O TIO3HAHUS SIBIICHUN MTPUPOJIBI,
UCIIOJIB3YEMBIX B €CTCCTBEHHBIX HAyKax M yMEHUE IPUMEHATb 3TH 3HAHUS IPU
HKCIEPUMEHTAIIBHOM HCCIIEIOBAHUN BELIECTB M JJIi OOBSCHEHHS XUMHUYECKUX
SBJICHUM, IMEIOIINX MECTO B IPUPOJE, MPAKTUUECKON NEATEIbHOCTH YEJI0OBEKA U B

OBCEIHEBHOM KU3HUA

12

ChopMHUpPOBAaHHOCTH YMEHHUS TPUMEHATH (HCIIONB30BaTh) 3HAHHUS O COCTaBe M
CBOHMCTBax BCIICCTB OJIA 3KCHepI/IMeHTaHBHOﬁ MMPOBCPKHU TUNOTE3 OTHOCHUTCIIBHO

3aKOHOMEPHOCTEM IPOTEKAHHWS XHMHUYECKUX PpEaKUMid U IPOTHO3HPOBAHUSA

BO3MOKHOCTEH HMX OCYHICCTBJICHUA, CHCTCMHBIC XHMUUYCCKHEC 3HAHUA JIA




13

OOBSICHEHUSI W TIPOTHO3WPOBAHHUS SIBIICHUH, WMEIOIIUX €CTECTBEHHOHAYYHYIO
MPUPOJLY; ISl IPUHATHUS TPAMOTHBIX PELIECHUH MPoOiIeM B CUTYalUsIX, CBI3aHHBIX C

XUMHUEN

ChopMupoBaHHOCTh ~ YMEHHS IUIAHUPOBATb W TPOBOJWTH  XMUMHUYCCKHIA
AKCHEPUMEHT (TIOJTyYEeHUE U U3yYCHHE CBOWCTB HEOPTaHUYECKUX U OPTaHUYCCKUX
BEIIECTB, KAYECTBEHHBIC pEAKIUU YIIEBOJOPOJOB PA3IMUHBIX KIACCOB H
KHUCITIOPOJICOIEPKAIINX OPTaHUYECKUX BEIIECTB, PEIICHUE JKCIEPHUMEHTATbHBIX
3a7a4 1O pACIO3HABAHWIO HEOPraHMYECKUX M OPraHMYeCKHX BEIIECTB) C
cOOJTI0ICHHEM TPaBUJT OE30IIaCHOTO OOPAIICHHSI C BEIIECTBAMU H JIA0OPATOPHBIM
o0opynoBanueMm; (GOpPMYIHpPOBAaTh IEJIW HUCCIEAOBAHHS, MPEACTABIATh B
pa3nuuHOi (hopMe pe3yIbTaThl SKCIICPUMEHTA, AaHAIU3UPOBATh U OICHUBATH HX

JAOCTOBCPHOCTD

14

ChopMupOBaHHOCTh ~ yMEHHUS  OCYILECTBIIATh  IleJICHANpPaBJIEHHBIA  MOMCK
XMMHUYECKON MH(OpMAIK B Pa3IMYHBIX UCTOYHHMKAX (Hay4yHas U yuyeOHO-Hay4Has
JaUTepaTypa, CpeacTBa MaccoBoil wmH(popmanum, cetb MHTEpHET W apyrue),
KPUTUYECKH aHAJIM3UPOBATh XMMHUYECKYI0 WMH(pOpManuio, rnepepadaTsiBaTh € u

HCITOJIB30BaTh B COOTBETCTBHH C ITOCTaBJIICHHOM y‘le6H0ﬁ 33.,[[21‘16171

15

ChopMUpOBaHHOCT, YMEHHSI TPOTHO3UPOBATH, AHAIM3UPOBATH W  OICHUBATH
UHGOPMAITUIO C TIO3UIIUNA YKOJIOTUYECKON 0€30MacCHOCTH MOCIECTBUIM OBITOBOH U

MIPOU3BOJICTBEHHOH J€ATEILHOCTH Y€JIOBEKa, CBSI3aHHOMU C MepepadOTKOI BEUIECTB;
c(hOpMUPOBAHHOCTh YMEHHUI OCO3HAaBaTh OMACHOCTh BO3JEHCTBUS Ha >KHUBBIC
OpraHu3Mbl ONPEACIEHHBIX BEIIECTB, MOHMMAs CMBICH IOKa3aTessl MpeaesibHON
JOMYCTUMOW KOHIIGHTpAIMH, W TMOSCHATh Ha MpPUMEpax CIocoObl yMEHbBIICHUS

MpeaoTBpallCHUs UX BPEAHOT'O BO3JICHCTBUS Ha OpraHu3M 4CJIOBCKA

IHEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMbIX HA EI'D ITO XUMUHU

Kon

IIpoBepsieMbIi 3JIEMEHT COJEePKAHUA

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Crpoenne BemecTBa. CoBpeMeHHast MOJIENIb CTPOCHUS aToMa. Pactipeienenne 3JeKTpOHOB
M0 DHEpreTHYeckuM ypoBHAM. Kiaccudukanumss xumuueckux 31aeMeHTOB. OcoOeHHOCTH
CTPOCHHSI DHEPreTHMYECKUX YypOBHEH aToMoB (s-, p-, d-anemeHToB). (OCHOBHOE H
BO30YKJIEHHOE COCTOSIHUS aTOMOB. JJEKTpOHHas KoH(urypamus atroma. BayieHTHbIE

ANEKTPOHBI

1.2

[Tepuoanueckas cucrema xumudeckux 3yemMeHToB [[.M. MenneneeBa. @U3HUECKUI CMBICIT
[Iepnonnueckoro 3akona /.M. MenneneeBa. [IpuunHBI M 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB JIEMEHTOB M MX COEOUHEHMHM IO NEPUOAAM M TrpymnaM. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB NPOCTBIX BELIECTB, BOAOPOAHBIX COEIMHEHUH, BBICIIMX OKCHUIOB U

THAPOKCHUIOB

1.3

BanenTHOCTB. D5eKTpOOTpULIATENBHOCTh. CTENEHb OKUCIIEHUS




Bunel xumuueckoil CBs3M (KOBaJICHTHAs, WOHHAs, METAJUIMUECKas, BOJOPOJHAs) U

MexaHu3Mbl €€ oOpaszoBaHus. MEXKMONCKYJSIpHbIE B3auMOJCHCTBUA. BemecTBa

t4 MOJIEKYJISIPHOTO W HEMOJIEKYJSIDHOTO CTPOEHHA. THIBI KPUCTAIUIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIIA KPUCTAIIIMYECKON PEIETKU
L5 Xumnueckass peakuus. Krnaccupukanuss XMMHUYECKHX peaklUil B HEOpPraHU4YecKol u
' OpPraHUYECKOM XUMUH. 3aKOH COXPAHEHHS MACChI BEILIECTB
1.6 CKopocTb peakunu, e€ 3aBUCHMOCTb OT PA3JTUYHBIX (PaKTOPOB
1.7 TemnoBbie 3G GeKTH XUMUUECKUX peakiuid. TepMoOXuMUUecKnue ypaBHEHUS
18 OOpatumsble peakiuu. XUMHUYECKoe paBHOBecHe. DaKTOpHI, BIUSIOMIME HA COCTOSHHE
' xumuyeckoro pasHosecus. [Ipunnun Jle [larense
OnexTponutuyeckas auccouuanus. CunbHble U ciabble 3eKTpoauThl. Cpena BOJHBIX
1.9 pacTBOPOB BEILECTB: KHACasl, HEUTpallpHas, meno4yHas. Crenens nucconuanuy. Peaknnum
MOHHOTO OOMeHa
1.10 IMuaponms coneit. MorHoe npousBeneHne Boabl. Bogopoanslii mokazatens (pH) pactBopa
CrniocoObl  BbIpaXKEHHs KOHLIEHTPAIlMM pacTBOPOB: MaccoBas JOJsS PAacTBOPEHHOIO
1.11 BELIECTBA, MOJISIpHasl KOHILIEHTpauusa. HacelllleHHble UM HEHaCBIUIEHHbIE PacTBOPHI,
pactBopuMocCTh. Kpuctammoruaparsl
L12 OKuCANTENBPHO-BOCCTAaHOBUTENbHBIE peakuuu. [loBefeHune BemiecTB B CpeJax C pa3HbIM
' 3HaueHneM pH. Mertob! 3nekTpoHHOro OanaHca
1.13 DNEeKTPOJIU3 paCTBOPOB M PACIIIIABOB COJICH
2 OCHOBBI HEOPTraHUYECKOW XUMUH
2.1 Knaccudukanus Heoprannyeckux coennHenuil. HomeHknarypa HeopraHMuecKHux BEIIEeCTB
XUMHUYECKHE CBOWCTBA BAXKHEWUIIMX METAJUIOB (HATpW, Kalud, KaibIMil, MAarHuu,
2.2 AJIFOMUHUM, IIUHK, XpPOM, 5KeJ1€30, Me/lb) U UX coeanHeHni. OO0Imue crnocoosl Momy4eHus
METaJIJIOB
XUMHUYECKHE CBOMCTBAa BAKHEHMIIMX HEMETAJUIOB (rajloT€HOB, cepbl, a3o0Ta, (ocdopa,
23 yriaepoAa M KpPeMHMs]) M HMX COEIMHEHUH (OKCHIOB, KHUCIOPOJCOJEpKalINX KHUCIIOT,
BOJIOPOJHBIX COEAMHEHUI)
24 I'enernyeckas cBsI3b HEOPraHUYECKUX BEILECTB, MPUHAAIEKAIIUX K PA3IUYHBIM KJlaccaM
)5 Wnentuduxaims HeopraHuueckux coequHeHni. KauecTBeHHbIE peakiiuy Ha
' HEOpPraHMYECKUE BEIIECTBA U HOHBI
3 OCHOBBI OPraHUYECKON XUMUHI
OCHOBHBIE MOJOXKEHHS TEOPUN XUMMHUYECKOTO CTPOCHUS OpPraHUYECKUX coeAUHEHU A.M.
bytnepoBa. YriepoaHslii CKelneT OpraHMuecKoi MoJIeKyJibl. KpaTHOCTE XMMHYECKOM CBSI3H.
3.1 S- U p-CBsBU. sp3-, sp2-, sp-rHOpUaU3alMu OpOuTaneil aTOMOB yriepoja. 3aBUCHUMOCTE
CBOMCTB BEILIECTB OT XUMUYECKOTO CTPOCHUS MOJIeKyJ. ['oMosoru. ["'omonornueckuut psj.
Nzomepus u uzomepsl
3.2 [Tonsitue o pyHKIIMOHANBHOM TpyTiie. OpueHTarMOHHBIC () (DEKTHI 3aMecTUTENCH
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3.4

[IpencraBnenue o kiaaccupuKay OpraHnYecKux BenecTs. HoMeHkmaTtypa opraHmyeckux
COEMHEHU (CUCTeMaTUYeCcKas) U TPUBUAJIbHbIE Ha3BaHUs BaXKHEUIINX MpeCcTaBUTeNeH

KJIaCCOB OPraHUYCCKHX BCUICCTB

CB0OOOTHOpAAMKAIBHBIN W MOHHBIM MeXaHu3Mbl peakuuu. [loHsTue o Hykieoduie u

anextpodue. [IpaBuno MapkoBaukoBa. [IpaBuio 3aiiena

3.5

AsnkaHbl. XHMMHYECKHE CBOMCTBAa aJKaHOB: TaJOF€HUPOBAHMWE, JETHAPHUPOBAHUE,
TEPMUYECKOE PA3JI0KEHUEe, KPEKUHT, u3oMepusaiusi, ropenue. llomydenue ankaHoB.
[uknoankanel. Cienuduka CBOWCTB ITUKIOATKAHOB ¢ MaJIbIM Pa3MepoM IHKIA. Peakiuun

MNPpUCOCIUHCHUA U PAIUKAIBHOI'O 3aMCIICHUS

3.6

3.7

3.8

Ankenbl. XHMMHYECKHE CBOMCTBA: pEAKIUU MPUCOCAUHECHHUS (TaJIOTEHHUPOBAHUE,
THIPUPOBAHUE, THUIPOTAIOTEHUPOBAHWE, THApaTalus), TOPEHHUS, OKHUCICHUS U

IMOJIMMEpHU3allnu. HpOMBIH_IJ'IeHHBIe u J'Ia60paTOpHBIe CITIOCOOBI IIOJIYYCHUS aJIKCHOB

AJ'IKa,Z[I/IeHBI. XUMHYECKHE CBOMCTBaA AJIKaIUMCHOB: pC€aKnun MPpUCOCAUHCHUA

(ruapupoBaHue, TaJOTEHUPOBAHUE), TOPEHUS U TonuMepu3anuu. [lomydenue ankaaneHoB

AnkuHbl. XHWMHYECKHE CBOWCTBA: PEAKUMU MPUCOCAMHECHHUS (TalOTeHHpPOBAHUE,
THAPUPOBAHUE, TUIpATAIlUs, THIPOTATOTEHUPOBAHHUE) KaK CIIOCO0 MOTyUYEHUs TTOJIUMEPOB
U JPYTHX TMOJE3HBIX MPOAYKTOB. Peakunu 3amenienus. ['opeHne aneTuineHa Kak HCTOYHUK

BBICOKOTEMIICPATYPHOT'O INIAMCHHU IJIA CBAPKU U PE3KHU METAJLJIOB. HpI/IMeHCHI/Ie aliCcTUJICHa

3.9

ApeHbpl. XUMHUYECKHE CBOWCTBa O€H305Ia: pPEAKIUU AIIEKTPO(UIBHOTO 3aMEIICHHS,
NPUCOETUHEHUs (THAPUPOBaHUE, TajoreHupoBaHue). Peakuus ropenus. OcobeHHOCTH
XMMHYECKHUX CBOMCTB Toiyoua. [Tomyuenue 6enszona. OcoOEHHOCTH XUMHUYECKUX CBOUCTB
crupodna. [lomumepusanus ctuposa. CriocoObl MoTydeHus U MPUMEHEHUE apOMaTHYECKIX

YIJIEBOJIOPOIOB

3.10

Crnuptsl. [IpenenbHble 0AHOATOMHBIE CIUPTHI. XUMUYECKUE CBOMCTBA: B3aUMOJICICTBHE C
HaTpUEeM KakK CIOCO0 YCTAHOBIEHMs HalU4YUs THAPOKCOTPYIIIBI, C TaJoreéHOBOAOPOAAME
KaK Croco0 IOJy4yeHHsl PacTBOpPHUTENEH, BHYTpU- U MEXKMOJIEKYJIpHas AETHIpaTaIusl.
Peakuus ropenus. [lomydyenue sTaHona: peaxkuusi OpOKEHUS TJIIOKO3bI, THApaTaIUs
STHJIEHA. DTUJICHTJIMKOJIb U TJIMLIEPUH KaK IMPEACTaBUTEIM MpPeNeIbHbIX MHOTOaTOMHBIX

CIIUPTOB

3.11

@®enon. XumMuueckue cBoicTBa (eHona (peakuuu ¢ HaTpUeM, THAPOKCHIIOM HaTpHs,

o6pomom). [Tonyuenue denona

3.12

A.]ILI[GI‘I/IILBI. XI/IMI/ILIGCKI/IG CBOﬁCTBa npeneanHx AJIBACTUI0B: I I/II[pI/IPOBaHI/Ie;
KaueCTBEHHBIC pPEaKIUd Ha KapOOHWIBHYIO TPyMIy (peakiusi «CcepeOpsHOro 3epKanay,
B3aumoeiicteue ¢ rtuapokcugom Meau (II). Tlomydenwe mpenenbHBIX —anbACTHU/IOB:
OKHCJICHHUE CHHUPTOB, THUIpaTalys areTwieHa. AIETOH KaK TNpPEJCTaBUTENIb KETOHOB.

OcobeHHOCTH pCaKknuu OKUCIICHUSA allCTOHA

3.13

KapOoHoBBIE€ KUCIIOTBI. XMUMHUYECKUE CBOMCTBA NPEAEIbHBIX OJIHOOCHOBHBIX KApOOHOBBIX
KACIOT. OCOOEHHOCTM XHMHMYECKHX CBOIMCTB MypaBbMHOM KuCIOTHL. [lomydenue

NpeaAC/IbHBIX OJHOOCHOBHBIX Kap60HOBbIX KHUCJIOT. OKHCICHUC aJIKaHOB, aJKCHOB,

1



NEPBUYHBIX CHHUPTOB, AJIBACTHIOB. Bricmme MNpEACIIbHBIC W HCHIPCACIBbHBIC Kap60HOBBIe

KHCJIOTHI

3.14

Crnoxuble 3¢upsl 1 xupbl. CIocoOBI MOTY4YEHUS CI0KHBIX 3PUpoB. OOpaTUMOCTD PeaKLUU
srepuukanuu. IIpuMeHeHHe CIOXKHBIX 3GUPOB B NUILEBOM U  nap@roMepHOiH
IPOMBIIIICHHOCTH. JKHpBI Kak CIIOKHBIE 3(UpPbI TNIMIEpUHA U BBICIIMX KapOOHOBBIX
KUCJIOT. XMMHUYECKUE CBOMCTBA JKUPOB: THIPUPOBAHME, OKUcCIeHUe. ['maponus, win
OMBIJICHHE, )KUPOB KaK CIIOCO0 MPOMBIIUIEHHOTO OJTYYEHHUS COJIeH BBICIIMX KapOOHOBBIX

KHCIOT. MBIIA KaK COJIH BBICIITHX Kap6OHOBBIX KHCJIOT

3.15

XUMHUYECKUE CBOMCTBA TIIFOKO3BI: PEAKIIUHU C YYACTHEM CIIUPTOBBIX U AJIbJCTUIHON TPYIIIT
Y MOJIOYHOKHCIIOE OporkeHHe. [[puMeHeHue TIII0K03bI, e€ 3HaUCHHE B )KU3HEICSITEIbHOCTH
opranusma.  Jlucaxapuusl: caxapo3a,  MaJbTO3a. BoccranaBnmuBatonme U
HEBOCCTaHABIMBAIOIIKE nucaxapubl. [ unponns qucaxapuaos. [lonmmcaxapuasl: Kpaxma,
rnukoreH. CTpoeHHE MaKpOMOJIEKYJI Kpaxmaia, TJIMKOTeHa W IeJUTIoNIo3bl. Du3ndeckue
CBOWCTBA Kpaxmajia W IIeJUTIOJIO3bl. XWMHUYECKHE CBOWCTBA Kpaxmaja: THAPOIIU3,
Ka4eCTBEHHAsl pEeakiusi C HWOJOM. XHUMHUYECKHE CBOWCTBA IEJUIIOJO3BI: THIPOJIN3,
nojyyeHne HPHUpPoB HeUToNo3bl. [loHATHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

aleTaTHBIA MENK)

3.16

3.17

AMMHBI. AMUHBI KaK OPTaHMYECKHE OCHOBAHMUS: PEAKIIUHU C BOJIOM, KUCIOTAMH, PEAKIIH
ropeHusi. AHWJIMH Kak MPEJCTaBUTEIb apOMAaTUYECKUX AMUHOB. XHMMHYECKHE CBOMCTBa
aHWIIMHA: B3aUMOJICHCTBUE C KUCIOTaMH, OpOMHOM BoAOH, okucneHue. [lonyueHnre aMuHOB

ATKWJIIMPOBAHUCM aMMHUAaKa U BOCCTAHOBJIICHUEM HUTPOIIPOU3BOAHBIX YITICBOAOPOJA0B
AMHMHOKHUCIOTEI U O€IKH. AMHUHOKHUCIIOTBI KaK aM(1)0TepHme OpPraHn4€CKrUC COCINHCHMA.

OcCHOBHbIE aMHUHOKHCIIOTHI, oOOpasymomue Oenku. XHUMHUYECKHe CBONCTBA OEIKOB:

TUApOJIN3, JCHATYpalus, KAUCCTBCHHBIC (I_IBeTHBIC) p€aKunn Ha Oenku

3.18

3.19

CtpoeHne W CTPYKTypa MOJUMEPOB. 3aBHUCHUMOCTh CBOWCTB IMOJMMEPOB OT CTPOCHHS
Mouekyi. OCHOBHBIE CLIOCOOBI MOTYYESHHS BBICOKOMOJIEKYIISIPHBIX COSIMHEHUN: peakiuu

MoJIMMEpHU3allui U MOJIMKOHACHCAIIHUH. KHaCCI/I(I)I/IKaI_II/ISI BOJIOKOH

H,[[eHTPI(bPIKaLIPIH OpraHn4CeCKux coeguHeHuH. Pelienue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha

pacino3HaBaHHUEC OPraHU4CCKUX BCIICCTB

3.20

I'eneTnyeckas cBSI3b MCXKAY KIaCCaMU OPraHUYCCKUX CO€IUHEHMI

XUMUS U KA3HD

4.1

~

Xumusi B moBceAHEBHOU >ku3HM. [IpaBuna OezomacHOW paboOThI € €IKMMH, TOPHOYHUMU

TOKCHYHBIMH B€UICCTBaAMU, CPCACTBaAMU OLITOBOM XUMHH

4.2

Xumusg U 340pOBbE. XHUMHUSI B MEAUIMHE. XUMHS M CEIbCKOE XO3AWCTBO. XHUMHS B
MPOMBINIJIEHHOCTH. XUMUSI M JHEpreTHKa: MPUPOAHBIA U TOMYTHBIA HE(PTSIHON rasbl, UX
coctaB M ucnonb3oBanue. CocraB HepTH u e mepepaboTKa (MPUPOIHBIE HCTOUYHUKHU

YTJIEBOJOPO/IOB)




XuMHA ¥ 3K0JIOTHsL. XUMHUYECKOE 3arpA3HEHUE OKPYKAIOLIEH CPEBI U €r0 IOCIEACTBHUS.
4.3 Oxpana ruapochepsl, Mo4Bsl, aTMOchepsl, GIopsl U hayHbI OT XUMHYECKOTO 3arpsS3HEHUS.

Hpo6neMa OTXOA0B U MOOOYHBIX IMPOAYKTOB. AHBTepHaTI/IBHHC HCTOYHHUKH SHCPIUH

OO1ue npeacTaBiIeHus O MPOMBIIIICHHBIX CIIOCO0aX MOMyUYeHUsI XUMUYECKUX BEIIECTB (Ha
44 pUMepe MPOU3BOJICTBA aMMHaKa, CEPHON KHUCIOTHI). UEpHas W IBETHAs METAJLTypIHUs.

Creky1o ¥ cuIMKaTHAas IPOMBIIIIIEHHOCTD. [IpomblnieHHas opranndeckast XuMus. CeIpbé

JUIsL OPTaHUYECKOU NTPOMBILIIIEHHOCTH

5 Turbl pac4€THBIX 33024

51 Pacuétel Macchl BemecTBa wim 00bEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,

Macce WM 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIIECTB

5.2 Pacuérsl TermoBoro 3¢ dexra peakuu

5.3 Pacuérel 00BEMHBIX OTHOLIIEHUH Ta30B IPH XUMHUYECKHUX PEAKIIHIX

54 Pacuétel macchl (00bE€Ma, KOTMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIUU, €CTIH OHO U3

BEILIECTB JIAHO B U30BITKE (MMEET MPUMECH )

55 Pacuétel MaccoBoil uiu 00BEMHOM 10IM BBIXOAA MPOIYKTA PEAaKIUU OT TEOPETHUECKU

BO3MO>KHOTO
Pacuétbl macchl (00bE€Ma, KOIMYECTBA BEIIECTBA) MPOIyKTa PEaKIIUU, €CIIU OJTHO U3
5.6 BEIIECTB JJAHO B BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOM JOJIEN pacTBOPEHHOTO

BCIICCTBA

57 Pacu€Tsl ¢ HCIOJIB30BAHUEM MTOHATHI «MAaccoOBas 0J5», «MOJIAPHAS] KOHLIEHTPALUS,

«pPacTBOPUMOCTD)»

58 Haxoxnenue monexynspHoi (popMysibl OpraHUYECKOro BEIIECTBA M0 €ro MIOTHOCTH U

MaCCOBBIM IOOJIAM 3JICMCHTOB, BXO/AIINUX B €0 COCTaB, UJIU 110 IPOAYKTaM CropaHusd

YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
MMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

1. Epemun B.B. Xumus. 10 xnacc. YueOuuk. YrnyOnéuusiii ypoBeHns. M: Ilpocsemienue, 2025

Epemun B.B. Xumus. 10 knacc. Yuebuuk. Yriayonénnslii ypoBenb. M: [Ipocsemenue, 2025

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJA

bank 3amanuii 1715 TEKyILEro OLEHUBAHUS 10 ydeOHOMY mpeamery «Xumusy» (2024r.)
MeTtoauueckuii keiic. Xumus u ku3Hb. Xumus. 10-11 kmaccst (2024 1.)

Metoauueckuii keiic. CkopocTh xumuueckoil peakuuu. Xumus. 10-11 xnacesr (2024 r.)
Meroanueckuit ketic. Knaccudukanus xumudeckux peakiuit. Xumus. 10-11 kmaccesr (2024 1.)
[TpakTuyeckue (1TabopaTopHbie) paboThI O yueOHOMY npeamMeTy «Xumusi». 8-11 kmaccsl (2024 1.)

Metoauueckue pekomeHanuu. CucTeMa OLEHKU TOCTH/KEHUH TNIAHUPYEMBIX IPEIMETHBIX PE3YJIHTATOB




ocBOeHHMS yueOHoro npeamera «Xumus». 10-11 kmaccsr (2024 r.)

Meroanueckoe nmocobue. Xumus. 10-11 kmaccsl yriayO6nénnsiii ypoBens (2023 T.)

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://myschool.edu.ru/
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