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NOACHHUTEJBHASA 3AITUNCKA

Pabouas nporpamma (yriyOnéHHbI ypoBeHb) MO XUMUU HAa YPOBHE cpenHero odmero oOpa3oBaHusi paspaboraHa Ha ocHoBe PenepanbHOro
3akoHa ot 29.12.2012 Ne 273-®3 «O0 oOpasoanuu B Poccuiickoii PDenepauumn», TpedoBaHMl K pe3yabTaTaM OCBOeHHs (enepasnbHOM
obpa3oBaresibHON nporpamMmsbl cpennero obuiero obpasopanusi(POIT COO), npencrapineHHbiX B DefiepaibHOM rocyaapcTBEHHOM 00Opa3oBaTelbHOM
cranpapre COO, ¢ yuérom KoHuenuuu npenonapanusi yueOHoro npeamMera « Xumusi» B 00pasoBaTelibHbIX opraHusauusix Poccuiickoit @enepanuu,
peayn3yIIKUX OCHOBHBIE 00pa30BaTeIbHbIE MPOrPaAMMBI, U OCHOBHBIX MosioxkeHui «CtpaTterun pa3sutusi Bocnutanus B Poccuiickoit ®denepanun Ha
nepuon 0o 2025 roga» (Pacnopsokenue Ilpasutensctsa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsl HAa YPOBHE yrilyOJIEHHOIO H3yueHUs 3aHMMAET Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-Hay4yHOro odpas3osanus yyamuxcs 10-11 kmaccos.
H3ydeHue npeamMera, peasusyemMoe B YCIOBUSAX JuUddepeHUHpoBaHHOro, MpoduibHOro oOyueHus, Npu3BaHo obecrednTs 00Ieo0pa3oBaTeIbHY U
OOIIEeKYABTYPHYIO MOATOTOBKY BBIMYCKHHKOB LIKOJIBI, HEOOXOAMMYIO Ul aaanTalMy MX K OBICTPO MEHSIIOIMMCS YCJIOBMSIM JXM3HHM B COLIMYME, a
TAKKe U MPOAOJUKEHHs OOy4YeHMs B OpPraHu3alMsx MPO(ecCHOHANBHOrO OOpa30OBaHUs, B KOTOPBIX XUMHS SIBJISETCS ONHOI M3 MPHOPHUTETHBIX
JTUCLUTUTIH.

B mnporpamme 1o XMMHH Ha3Ha4YeHUE rpeamera «XHUMUs» TOJydaeT MOAPOOHYI0 HMHTEPIpeTali0 B COOTBETCTBHH C OCHOBOIOJATA0 LIMMU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAEpKaHWs, pe3ysibTaroB OOyueHus u TpeOOBaHMII K YPOBHIO MOATOTOBKH
BBIMYCKHHKOB. CBHIETENIBCTBOM TOMY SABJISIIOTCS CJAEAYIOLINE BBIIOIHAEMbIE MPOTPAMMON 1O XUMHUHU (DYHKLINH:

e uH()OPMALMOHHO-METONUYECKAsA, Peaau3aLus KOTOpOoi obecrneunBaeT MojyvyeHHe MPEeACTAaBICHUs O LesX, comepykaHuu, oOmed cTparerun
o0y4eHMsl, BOCIIUTAHUs U Pa3BUTHS OOyHAKOLIMXCS CPEICTBAMHE MPEeIMeTa, H3y4aeMOoro B paMKax KOHKPETHOro npoduuis;

e  OpraHM3aLMOHHO-TIAHUPYIOLIAsl, KOTOpasi MPEeayCMaTPUBAET ONpPeae/IeHNe. MPUHLIUIOB CTPYKTYPHUPOBAHHS U MOCIEI0BATEIbHOCTH U3YUE€HUS
yueOHOro marepuana, KOJUYECTBEHHBIX M KAUECTBEHHBIX €ro XapakTePUCTHK, TMOAXOAOB K (DOPMHPOBAHMIO COAEPIKATETBHOH OCHOBbI
KOHTPOJISI U OLEHKH 0Opa3oBaTelbHbIX JOCTHXKEHMH OOy4YaroLIMXCs B paMKaxX WTOrOBOH aTTecTalMu B (opMe eUHOro rocynapCrBeHHOro
3K3aMeHa 10 XUMHH.

[Iporpamma s yrinyOnéHHOrO H3Yy4EeHUS XUMHUH:

e YCTAQHABJIMBAET MHBAPHAHTHOE MPEIMETHOE COAepikaHue, 00sA3aTeNbHOe A M3Y4YEeHHsl B paMKax OTAENbHBIX Mpoduiei, mpenycMaTpuBaer
pacmpeneneHue U CTPYKTyPUPOBAHHUE €ro Mo Kj1accaM, OCHOBHBIM COIEPIKAaTEIbHBIM JTHHUSIM/pa3fienaM Kypcea;

e J1aéT npUMepHOe pacrpeaeseHne y4eOHOro BpeMeHH, PeKOMEHIYEeMOro JIJIsl U3yYeHHUsl OTAEIbHBIX TEM,;

e IMpe/ularaer NPUMEPHYH MOC/Ie0BATEIbHOCTh U3yUueHHsl y4eOHOro marepuaina ¢ y4€roM JIOTMKH MOCTPOEHUsI Kypca, BHYTPUIPEAMETHBIX U
MEKMPEIMETHBIX CBS3€H,



e JaéT METOAMYECKYI0 MHTEpPIIPETALMIO LeJei U 3a7a4 U3yueHHs rnpeaMeTa Ha yriyOJ€HHOM YPOBHE C YYETOM COBPEMEHHbBIX NMPHUOPUTETOB B
cucteme cpenHero oOmero 00pa3oBaHus, COAEPKATENBHONH XapaKTEPUCTUKH IUIAHHPYEMBIX Pe3yJIbTaTOB OCBOEHHS] OCHOBHOI
o0Opa3zoBaTenbHON NPOrpaMMel cpeaHero odmero odpazoBaHus (JIMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TAK)XKE C YUETOM OCHOBHBIX
BUJIOB Y4eOHO-TO3HAaBATENbHBIX JAEHCTBHI 00yUaroIIerocs 1o OCBOSHUIO COAEPIKAHUs NPEAMETA.

ITo BceM Ha3BaHHBIM MMO3ULMSIM B ITPOrpamMMe 1Mo XMMUHU NMPEAYCMOTPEHA NPEEMCTBEHHOCTh ¢ 00yueHHeM XMMHH Ha YPOBHE OCHOBHOI'O 00IEero
oOpa3oBanus. 3a mnpenenaMu YCTAHOBJIEHHOH NPOrpaMMOil MO XMMHU 00s3aTeNbHOH (MHBAPHUAHTHON) COCTABJSIOIIEH COAEpIKaHUs Y4eOHOro
npeaMera «XHUMHUS» OCTA€TCS BO3MOMKHOCTH BbIOOpa €ro BapUAaTHUBHON COCTaBISIOINEH, KOTOpas MO/KHA OMNPEeAeNsTbCs B COOTBETCTBHH C
HarpaBJieHUEM KOHKPETHOrO npoduiist 00y4YeHusl.

B coorerctBuu ¢ koHuentyanbHbiMU nojiockeHUs MU PI'OC COO o HasHaueHuHW npeaMeroB 0a30BOro M yriyOJIEHHOrO ypoBHEl B cucTeMe
nuddepenrpoanHOro 0OyueHHst Ha ypOBHE CpeaHero odiero 00pa3oBaHUs XUMHS HA YPOBHE YriyOJEHHOTO H3y4YEeHHs HAMPABJEH HA PEaH3aLHIO
MPEEMCTBEHHOCTH C TMOCHEAYIOLIMM JTAMOM TMOJY4YEeHHS XMMHUYECKOro OOpa3oBaHUsl B pPaMKaX HM3YyY€HHs CIELHAJbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHMYECKUX IMCLUMIUIMH B By3aX M OpraHM3alusix cpejHero npodeccruoHanbHoro obpasopaHusi. B 3Toii cBsi3u u3yuyeHue mnpenmera «XUMHUSH
OPHEHTHUPOBAHO TPEUMYIIECTBEHHO HA paclIMpeHUe U yriyOlieHHe TEOpeTUYeCKO M NMPaKTUYECKOH IMOArOTOBKM OOYyYarolMXCsi, BbIOpaBLIMX
onpenenéHHblii npoduib OOy4eHHs, B TOM YHCIE€ C MEPCHEKTHBOI MOCIEAYIOWEro MOJyYeHHs XHMHUYECKOro OOpa3oBaHMsS B OpPraHU3ALIMSAX
npodeccuonansHoro obpasosanus. Hapsiny ¢ atum, B cBere TpeboBanmuii ®I'OC COO k minaHupyeMbIM pe3yibTaTaM OCBOEHHs (eaepanbHOI
oOpa3oBaTesbHON NporpaMMbl CpesiHero oduero odpa3oBaHus U3yueHue rnpeamMera «XUMHs» OPUEHTHPOBAHO TaKKe HA PeLIeHUe 3a/1a4 BOCITMTaHMs
Y COLIMAJIBHOTO Pa3BUTHsl O0Y4YaroIMXcs, Ha (POPMHUPOBAHHME Y HUX OOLIEMHTEJUIEKTYAIbHbIX YMEHHI, YMEHUI palMoHaiu3aliui y4eOHoro Tpyaa u
00001EHHBIX CTOCOOOB AEATENBHOCTH, UMEIOLINX MEXAUCLUUILIHHAPHBIN, HAAMPEAMETHBIH XapakTep.

CocraBnsromumu npeaMeTa « XuMHsi» Ha YPOBHE YIIIyONEHHOrO H3yUeHUs SIBJIIOTCS YINyOnéHHble Kypebl — «Opranudeckas xumus» u «O0mas
1 HeopraHudeckasi Xumusi». I1pu onpeneneHiu noaxonoB k 0TO0OpY ¥ CTPYKTYPHOI OpraHU3aliMy COIePKaHusl STUX KYPCOB B ITPOrpaMMe 1o XMMHH 3a
ocHoBy nipuHsTHI nonoxenust PI'OC COO o paznuymsx 6a30Boro u yriyOaEHHOrO ypOBHEH U3ydeHUsl PeaMeTa.

OcHoBy copep:kanust KypcoB «Oprannueckast xumusi» U «O0mas 1 HeopraHu4eckast XMMHUs) COCTABISET COBOKYMHOCTb MPEAMETHBIX 3HAHUN U
YMEHHIi, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3y4U€HMs NpeAMeTa. JTa CHCTeMa 3HAHHWiIl MOJy4daeT ONpeneaéHHOE TEOPETHYECKOe MOMOJIHEHHE,
MO3BOJISIFOLIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO Ooubinii 00bEM (akTonornyeckoro Matepuana. Tak, Ha yriyOn€HHOM ypOBHE M3YyueHHs MpeaMeTa
obecrieueHa BO3MOJKHOCTb 3HAUUTENBHOIO YBEJIMYEHHUs O0bEMa 3HAHMH O XUMHUYECKUX 3JIEMEHTAaX M CBOWCTBAX WX COEJIMHEHUII Ha OCHOBE
paclIMpeHus U yriayOneHus: NpeACTaBIeHUH O CTPOCHUH BEIEeCTBA, XUMHUYECKOH CBA3H M 3aKOHOMEPHOCTSIX MPOTEKAHUs PeaKLUi, paCCMaTPUBAEMbIX
C TOYKHU 3PEHUS] XMMUYECKONH KMHETHKH U TepMoanHaMHukH. M3ydyeHue nepuoaudeckoro 3akoHa u Ilepuonuyeckoil CUCTEMbl XUMUYECKHUX 3JIEMEHTOB
Oasupyercsi Ha COBPEMEHHBIX KBAaHTOBOMEXAaHMYECKHMX TPEJACTABIEHHSIX O CTPOGHUHM aToMa. XUMHMYECKasi CBs3b OOBSACHAETCS C TOYKH 3peHMs
JHEPreTUYEeCKUX U3MEHEHUH Mpu e€ o0pa30oBaHUM U Pa3pyLIECHHH, a TAK)KE C TOUKH 3PEHUsT MEXaHH3MOB eé oOpa3zoBanus. M3ydyeHue THNOB peaxiuii
nonoaHAeTcs (OPMHUPOBAHMEM MPEACTABICHHH 00 JJIEKTPOXMMHYECKHX MPOLEccax M JJIEKTPOJIH3€e PAaCIulaBOB M PAaCTBOPOB BellecTB. B kypce
OpPraHM4ecKOil XUMMU TNPU PACCMOTPEHUH PEAKLHOHHOH CrOCOOHOCTU COEIMHEHMIi yaensiercsi oco0oe BHUMaHHe BONpocaM 00 3JeKTPOHHBIX
3¢ dexTax, 0 B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PeaKLid.



Ocofoe 3HayeHHe MMEET TO, YTO HA COAEP)KaHHE KypCOB XMMHUH YIiyOJNEHHOro YpOBHSI M3Y4EHHs JUISl KJIACCOB ONPEAENEHHOro npoduis
(rmaBHBIM 00pa3oM Ha MX CTPYKTYpPY M XapakTep AOMOJHEHHit k ofueil cucreme mpeaMeTHBIX 3HAHHI) OKa3bIBAIOT BIUSHHE CMEXKHbBIE MPEIMETHI.
Tak, Hampumep, B COAEpPXKAHUHM MPEAMETA I KJIACCOB XUMHKO-(puzmyeckoro npodpuns Oonmbiioe 3HadeHHe OynyT HMMETh JJIEMEHTHI y4eOHOro
marepuana rno oduei xumuu. Ilpyu usydenuu npeamera B 1JaHHOM Cilydae akLEHT OyzAeT cjienaH Ha OOIHOCTh METOOB MO3HAHMUS, OOLHOCTh 3aKOHOB
M TEOpPUl B XUMHMU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsi TeopHsl (MOJEKysipHasi TeopHsi B QU3HUKE), 3aKOHbI COXPAHEHHsI MAacChl MU SHEPIUH, 3aKOHBI
TePMOANHAMHKH, 3JIEKTPOJIN3a, MPEACTABICHUS O CTPOSHUH BEILECTB U APYTOe.

B 10 ke BpeMsi B comepKaHMU MPeAMeTa Ul KJIaCCOB XMMHUKO-Ononoruueckoro npoduns Oonbiunii yaenbHelil Bec Oy1eT UMeTh OpraHH4ecKas
xumusi. B 3TOM ciyyae mnpeaocTaBisieTcsi BO3MOXKHOCTB sl Oosiee OOCTOSITENBHONO pacCMOTPEHMsS XMMHYECKOW OpraHM3aluu KIETKH Kak
OMOJIOrUYeCKOll CUCTEMBI, B COCTaB KOTOPOI BXOST, K NMPUMEPY, TaKHE CTPYKTYPHbIE KOMITOHEHTBI, KaK JIMIMUbI, OCJIKH, YIiIeBO/bl, HYKJIEUHOBbIE
KUCIOTHl U apyrue. Ilpu 3TOM 3HaHHS O COCTaBe M CBONCTBAX MPEACTABUTENEH OCHOBHBIX KJIACCOB OPTraHMYECKMX BEILECTB CIIY’KAaT OCHOBOH A
H3Y4YEeHUsl CYLIHOCTH NMPOLECCOB (POTOCHHTE3A, ABIXAHUS, MUIIEBAPEHHUS.

B nuiane GpopMUpOBaHUS OCHOB HAYYHOIO MHUPOBO33PEHMsI, OCBOEHHUS OOIIEHAYYHBIX METOJOB TTO3HAHMS M OIBbITa NMPAKTHYECKOrO NMPUMEHEHHUS
Hay4HbIX 3HaHWHA U3yyeHue npeaMera «XHUMHUs» Ha yriyOnéHHOM ypOBHE OCHOBaHO
Ha MEXIPEAMETHbIX CBfA3AX C y4eOHBIMH MpeAMEeTaMH, BXOISIIMMH B COCTaB NpeaAMeTHbIX oOnactell «EcTecTBEeHHO-Hay4HbIE MPEIMETHIY,
«Maremartuka n uapopmatuka» U «Pycckuil A3bIK U IUTEPATypay.

ITpu usyyenuun y4eOHOro npeamera « XMMus» Ha yriyOJ€HHOM ypOBHE Takke, Kak Ha YPOBHE OCHOBHOIO U cpefiHero odiiero odpazoBaHus (Ha
0a30BOM ypOBHE), 3a/1aueii MepBOCTENEHHOM 3HAUUMOCTH siBJIsieTCsl (POPMHUPOBAHKE OCHOB HAYKHU XUMHU KaK 00JIaCTH COBPEMEHHOIO €CTECTBO3HAHUS,
MPAKTUYECKOH AEATENbHOCTH YeIOBEKa U OJHOrO U3 KOMIOHEHTOB MHPOBOH KyJbTypbl. Pemenue 3Toil 3amaun Ha yriyOn€HHOM ypOBHE H3Y4YECHHs
npeaMeTa NPEanosaraeT peajn3aluio TaKUX LeIeH, Kak:

e (opMHpOBaHHE MPEACTABJICHHI: O MATEPUAILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUI MPHPOABI, O MECTE€ XHMUU B
CHCTEME eCTECTBEHHbIX HayK U €€ Beylleil posu B o0ecrnedeHnH yCTOHYMBOro pa3BUTHS YEIOBEYECTBA: B PEIIEHHH MTPOOJIEM 3KOJIOrHUeCKOH,
HHEePreTHYEeCKOl M NHIIEeBOH Oe30MacHOCTH, B Pa3sBUTHH MEAHLMHBL, CO3MAHUH HOBBIX MATE€PHUAJIOB, HOBBIX HCTOYHMKOB OJHEPTHH, B
obecneueHny paMoOHAIBHOTO MPUPOAONONIb30BaHNsA, B (POPMUPOBAHUN MUPOBO33PEHUs 1 O0IIEH KyJIbTYphl YEeJOBEKA, a TAKXKE IKOJOTHIECKH
00OCHOBAHHOIO OTHOLIEHUSI K CBOEMY 3/10POBBIO U MPUPOJIHOM Cpeje;

e OCBOEHHE CHCTEMbl 3HAHMI, JIeKALMX B OCHOBE XMMUYECKOW COCTaBIISFOIIEH €CTeCTBEHHO-HAy4HOW KapTHHBI MHpa: (yHIaMEHTAJIbHBIX
MOHATHUM, 3aKOHOB M TEOPUM XHUMHH, COBPEMEHHBIX MNPEACTABICHUH O CTPOCHHMM BELIECTBA HA PAa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HAAMOJIEKYJAPHOM, O TEPMOAMHAMHUYECKUX M KHHETHYECKHMX 3aKOHOMEPHOCTSAX MPOTEKAaHHs XMUMHYECKHX pEaKLHH, O
XMMUYECKOM PAaBHOBECHHU, PaCTBOPAX M AMCIEPCHBIX CUCTEMAx, 00 OOIMX HayYHbIX MPUHLIMIAX XMMUYECKOTrO MPOU3BOJICTBA,

e (¢opmupoBaHue y 00y4darOLIUXCs OCO3HAHHOIO NMOHUMAaHUSl BOCTPEOOBAHHOCTU CHCTEMHBIX XMMUYECKUX 3HAHHMH sl OOBSICHEHHS KITFOUEBBIX
uaeil u npodneM COBPEMEHHOH XUMMH, M1 OOBSICHEHHMS W TNPOTHO3HPOBAHUS SBJCHUI, MMEIOLIMX eCTECTBEHHO-HAYYHYIO NPHUPOAY;
rPaMOTHOTO pPeLIeHus] MpoOseM, CBS3aHHBIX C XHUMHEH, MPOTHO3UPOBAHUS, aHAIM3a U OLEHKH C MO3HMLMUIT DKOIOrH4eckol Oe30macHOCTH



MocieaACTBHI OBITOBOI M TMPOM3BOJICTBEHHON MAEATENIbHOCTH YEJOBEeKa, CBS3aHHOH C XMMHYECKUM TMPOM3BOACTBOM, HCIOJIb3OBAHUEM W
nepepadboTKOI BEIECTB;
e yruyOneHue NpeacTaBlIeHUil O HAYYHBIX METOAAX MO3HAHMSA, HEOOXOAUMBIX ISl MPUOOPETEHUsT YMEHHH OPUEHTHPOBATLCS B MHUPE BEILECTB U
OOBsICHEHUS] XMMUYECKUX SIBICHUI, HMEIOLIUX MECTO B MPUPO/IE, B MPAKTHYECKOMN JIESATeIbHOCTH U MOBCEJHEBHOMN JKH3HH.
B naHe peanu3aunuy nepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BHBAOIIMX (QYHKLMI LEJOCTHOI cucTeMbl cpeaHero oliiero odpa3oBaHus Mpu
U3Y4EHHH MpeaMeTa « XUMHs» Ha yriayOJEHHOM ypPOBHE OCOOYIO aKTyalbHOCTb MPHOOPETAIOT TaKUe LIeIN U 33a4H1, KaK:

e BOCIHUTaHHE YOEIKTEHHOCTH B MO3HABAEMOCTH SIBJICHHI MIPUPO/BI, YBAKEHHS K IPOLIECCY TBOPUECTBA B 00JACTH TEOPETHUECKUX U MPUKIATHBIX
UCClIeIOBaHM B XUMUH, (POPMUPOBaAHHE MUPOBO33PEHUS, COOTBETCTBYOILErO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHUBALMK K OOYYEHHIO M NMO3HAHMIO, CIIOCOOHOCTEl K CAMOKOHTPOJIKO M CAMOBOCITMTAHHIO Ha OCHOBE YCBOEHHsI 0011eueoBeYeCKUX
LIEHHOCTEH;

e  Pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEJJIEKTYAIbHBIX U TBOPUYECKUX CMOCOOHOCTEH 00yuaromuxcs, (GOpMHUPOBAHHE Y HUX CO3HATEIBHOTO
OTHOLUEHHMsI K C€aMOOOpa30BaHMK M HENpepbiBHOMY 00pa30BaHMI KakK YCIOBHMIO YCIHEIIHOH npodeccHoHanbHOH W 00LecTBEHHOMN
JeSITeJIbHOCTH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 30POBbIO U MOTPEOHOCTH B 3J0POBOM 00pase JKHU3HH,

e (opMupOBaHHE YMEHHII W HABBIKOB PA3yMHOTO MPHPOOONONB30BAHMS, PA3BUTHE HKOJOTHYECKONH KYyJIbTYpbl, MPHOOPETEHHE OMbITa
00LIECTBEHHO-TIOIE3HON YKOJOTHUECKOI AESATEIbHOCTH,

OOmiee ynca0 4aCOB, NMPEAYCMOTPEHHBIX [UIsl H3YYEHHS XMMHUH Ha YriyONeHHOM ypoBHE cpesiHero odiero odpasosanus, cocransier 204 yacos: B 10
kiaacce — 102 vaca (3 4yaca B Hepemo), B 11 kimacce — 102 yaca (3 yaca B Heme0).

COJAEP)KAHUE OBYYEHMUSA
10 KJIACC

OPITAHUYECKAS XUMUA

TeoperHuecKkHe 0OCHOBbI OPraHHYECKOH XHMHH.

ITpeamMer u 3HaYeHUE OPraHUYECKON XUMHHU, MPEJACTABIEHHEe O MHOrooOpa3u OpraHuYeCKuX COeIMHEHUH.

DJIeKTPOHHOE CTPOEHHE aTOMa YrJiepojia: OCHOBHOE M BO30YKIEHHOE COCTOsIHMs. BaleHTHbIe BO3MOMKHOCTH aroMa yriiepoja. XvUMU4ecKas
CBSI3b B OPraHMYECKUX COeAHHEHWsX. Tunbl rubpuamsauuu atoMHbIX opOuraneil yrnepoma. MexaHusmbl 00pa3OBaHUSI KOBAJIEHTHOH CBA3H
(oOMeHHBIH 1 NOHOPHO-aKUENTOPHBII). Tl MepekpbIBaHUA aTOMHBIX opbuTaneil, 6- u n-cBsa3u. OauHapHas, ABOHHAs U TPoiiHas CcBs3b. CriocoObl
paspeiBa cBsizell B MOJIeKyJiax opraHuueckux seulects. ITonsTue o ceoboHOM paaukaie, Hykieopune u nektpoduie.



Teopust cTpoeHHs opraHudeckux coenuHeHHH A M. bytneposa u COBpeMeHHBbIE MPENCTABIECHHS O CTPYKTYpe MOJEKyJ. 3HaueHHe TEOpHH
CTPOEHHUsI OPraHH4YeCKHX CoeAnHeHHH. MonexkynsapHbie U CTPYKTypHBIe (opMynbl. CTpykTypHble GOPMYNBI Pa3/MHYHBIX BHAOB. Pa3BEPHYyTad,
COKpalLéHHas1, CkeneTHad. HM3omepus. Buabl n3omepuu: CTPYKTYPHasA, NPOCTPAHCTBEHHAs. IEKTPOHHBIE 3(PPEKTHl B MONEKYNIaX OPraHUYeCKHX
coeguHeHUH (MHOYKTUBHBIA U Me30MepHbIH 3 (deKTh).

IIpencrasnenne o KnaccupHKaUUW OpraHHvecKuxX BellecTB. [IonaTHe o ¢yHKUMOHanbHON rpynme. I'oMonorus. I'oMonorudeckue psaabl.
Cucremarnueckas HoMeHknarypa oprasnueckux coenuneHui (IUPAC) u TpuBHanbHbie HA3BAHUA OTASNBHBIX IPEACTABHTENCH.

OcobeHHOCTH U KnacCH(pHKanMa OPraHHYeCKHUX peaknui. OKHCIHTENbHO-BOCCTAHOBHTENBHBIE PEAKIIMN B OPTaHUYECKOH XUMHUH.

DKCMepUMEHTalbHBIE METObI H3YUESHHS BELUIECTB M UX MPEBPalleHHIT: O3HAKOMJIEHHE ¢ 00pa3LaMil OpraHHYeCKUX BEILECTB H MaTepHalaMH Ha
HX OCHOBE, OMNBITBHl MO MPEeBPAILEHHI0 OPraHHYeCKHX BELIECTB NPH HarpeBaHHHU (M1aBiaeHHe, oOyrIMBaHHE H FOPeHHE), KOHCTPYHPOBaHHE Moneneii
MOJIEKYJI OPraHHYeCKHX BEIECTB.

¥Yraesoaopoabl.

Anxanbl. 'oMonoruueckuii paa ankaHos, oOwwas Gopmyia, HOMEHKIATYpa H H30MEpHS. BNEeKTPOHHOE H MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJ
aJIKaHOB, SP>-rHOpHON3aLIA ATOMHBIX opOuTaneil yriepona, 6-cBia3b. Pu3HUeCKHe CBOICTBA ANKaHOB.

XuMuueckne CBOICTBA AJIKAHOB. PEAKUMH 3aMEINeHHs, HW3OMEPH3alMH, MAerHApPHPOBAHMA, LHKIH3ALMH, NHPOIH3a, KPEKHHra,
ropenus. [Ipeacrasnenne 0 MEXaHU3Me PEAKIHI PAAUKAIBHOIO 3aMELICHHS.

Haxoxnenue B npupone. CriocoObl monyveHysa 1 NpHMEHEHHE alIKaHOB.

Huxnoankanel. Ob0was ¢opmyna, HOMeHKIaTypa H H3oMepHA. OCOOEHHOCTH CTPOEHHS H XHMHYECKHX CBOHCTB MalblX (LHKJIONPONaH,
nHKI00yTaH) U OOBIMHBIX (LIMKJIONEHTAH, IUKJIONeKCaH) HHKI0ANKaHOB. CriocoOr! MONyueHNs H IPUMEHEHHE IIHKIOAIKAHOB.

Anxensl. I'omonornueckuii paa ajakeHoB, odmas Gpopmy.ia, HOMEHKJIATYPa. HIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYJT AlIKEHOB, Spi-
ruOpHaM3aLysa aTOMHBIX opOutaneil yrnepoga, 6- W #-cBa3d. CTpyKTypHas M reomeTpHueckas (UHMC-TpaHC-) H3oMepHsa. PH3MYecKue CBOWCTBa
aNKeHOB. XHMHUECKNEe CBONCTBA.: peakKLHH NPHCOSAHHEHHS, 3aMELIECHHS B 0-TIOJIOKEHHE NPH ABOHHOMN CBA3H, MOJIMMePH3aLuH H oKkucaeHHs. [Ipasuno
MapkosHukosa. KauecTBeHHbIE peakui Ha ABOHHYIO CBA3b. CrOCOOBI MONYHYEHNS H IPUMEHEHHE aJIKEHOB.

Anxanuennl. Knaccumpukaums ankagueHoB (CONpsLKEHHBIS, H3ONHMPOBAHHBIC, KyMYruposannsie). OCODEHHOCTH 3NEKTPOHHOIO CTPOSHHS U
XMMHYECKHX CBOHCTB CONPsDKEHHBIX AOHeHOB, 1.2- u 1.4-npucoenuHenue. Ilonumepusalus conpspkéHHbBIX AueHoB. CriocoObl MoONyd4eHHs H
NpUMEHEHHE alIKaaHeHOB.

Anxunbl. [oMonornueckuii pan ankuHos, odinas Gopmysia, HOMEHKIATYPA H H3OMEPHA. JNEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYII
ANKWHOB, Sp-TMOpPHAM3aLHUs aTOMHBIX opOuTaneil yriaepona. ®usnueckie CBOHCTBa alKHHOB. XHMHYECKHE CBOMCTBA: peakUUM MpHCOeqUHEHMH,
OUMepU3alil H TPHUMepH3auuu, okucneHus. KucnoTHele CBOHCTBA aJKMHOB, MMEIOLIMX KOHLEBYIO TPOIHYIO CBA3b. KauecTBeHHble peakUHH Ha
TPOitHYO CBsi3b. CnocOOBI MOMy4YeHHA U IPHMEHEHHE aJIKHHOB.

Apomaruueckue yrnesoaopoas! (apensl). ['omonoruueckuii pan apeHos, oOw@as GopMyna, HOMEHKIATYPA U H30MEPHs. DJEKTPOHHOE U
NPOCTPAaHCTBEHHOE CTpOeHHe MoJeKyNbl OeH3zonma. PuU3HYeCKHe CBOMCTBA apeHOB. XHMHUYeCKHe CBOIHCTBa OeH30Ja W €ro roMoOJIOrOB. peaKLd
3aMelleHts B O€H30NMBHOM KOJbLE M YINEeBOAOPOAHOM paiHKaje, peakUHMd NMPHCOeNWHEHHs, OKHcleHHe roMojoros Oensona. Ilpencrasnenue ob
OPHEHTHPYIOIIEM ACHCTBUH 3aMecTuTeNIeil B OSH30MBHOM KOJIbLIE HA NPHMEPE ANKHIBHBIX PAAMKAIOB, KapOOKCHIIBHOMH, FMAPOKCHIBHONH, aMHHO- U




HUTPOrPYNMbI, aTOMOB ranoreHoB. OcoOeHHOCTH XHMHUYECKUX CBOHcTB cTHpona. Ilonumepusauus crthpona. CrnocoObl MONYyYEHHS H NpHMEHEHHe
APOMATHYECKHX YIJIEBOJOPOAOB.

IMpuponnsbiii ras. IlonyTHeie HedTanble rasel. Hedre u eé mpoucxoxneHue. Kamennelli yroab u npoaykrel ero nepepadorku. Cnocobel
nepepadoTkH HedTH: neperoHka, KpeKUHr (TepMUYECKHH, KaTanuTH4eckui), pudopMuHr, nupoaus. Ilponyktsl nepepaboTku HedTH, UX MPHMEHEHHE
B MPOMBILLJIEHHOCTH H B OBITY.

I'eHeTHUECKas CBA3b MEXAY PA3JHYHBIMU KJIACCAMH YTJIEBOAOPOAOB.

JNEKTPOHHOE CTPOEHHE raJION€HNPOU3BOHBIX YIJIEBOAOPOIOB. Peakuun 3aMeIIeH s raJIoreHa Ha
THAPOKCOTPYIIY, HUTPOTpyIINy, LHAHOIPYNNY, aMUHOrpynmny. JleficTBHe Ha TraJoreHnpoHM3BOAHBIE BOOHOTO M CIIHPTOBOIO pPacTBOpa ILENOYH.
BsaumozneiicTeHe AMrajgoreHajakaHoB ¢ MarHueM H UMHKOM. IToHsaTHe 0 MeTalnoopraHHueckuX coeqHHeHHsX. HMcnmoab3oBaHie ranoreHnpor3BOAHBIX
YINIEBOAOPOAOB B OBITY, TEXHHUKE 1 NPH CHHTE3€ OPraHHYECKHX BELIECTB.

JKCNEPUMEHTAJIbHBIE METO/bl H3YYEHUS BEINECTB W WX NPEBPALICHUI: H3yueHHe (PH3HUeCKUX CBOHCTB YIVIEBOJAOPOMAOB (PacTBOPUMOCTD),
Ka4eCTBEHHBIX PeaKUWH YIIeBONOPONOB pPa3JIHYHbIX KjaccoB (obeclLiBeuHBaHHE OpOMHON WIHM HOAHOI BOHBL, PacTBOpa MEPMAHraHaTa KajHs,
B3aMMOJCHCTBHE ALETHICHAa C aMMHAYHbIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOe OOHapy)keHHE yriepoda W BOAOPOAAa B OPraHMYECKHX
BELIECTBAX, MOJy4YeHHE STHIICHA 1 H3Y4EHHE €ro CBOIHCTB, o3HakomieHHe ¢ koekuuamu «HedTos» u «Yromwy, ¢ obpazuaMu niacTMace, Kay4yKkoB U
Pe3UHBI, MOIETHPOBAHHE MOJIEKYJI YIVIEBOAOPOAOB U FAJIOTEHIPOH3BOAHBIX YIJIEBOAOPOIOB.

Knchopoaconepxamue opraHuMecKue COSAHHEHNS,

IIpenenbHble onHoaTOMHBIE cHpTHL. CTpoeHHe MoJeKysn (Ha NpHMEpe METaHoNa W 3TaHona). I'oMomormueckuil psa, obwas dopmyna,
H30MepHsi, HOMEHKNIaTypa U Kiaccudukanysa. Pusnueckne CBOMCTBA NPEAENBbHBIX OAHOATOMHBIX CIIUPTOB. BOMOpOAHBIE CBA3H MEXIY MOJEKYNaMH
cnupToB. XHMHUYECKHE CBOHCTBA: PEAKIMH 3aMEIICHMsA, ACTHAPATALMH, OKHCIICHHUA, B3aHMOJAEHCTBHE ¢ OPraHHMYeCKHMH H HEOPraHH4eCKHMH
kHcnotaMu. KauecTBeHHas peakLHs Ha OOHOAaTOMHBbIE CNHPTHL. [lelicTBHe 3TaHONA M METaHONAa Ha OpraHH3M uejgoBeka. CrocoObl MONydeHHs H
NpUMEHEHHE OTHOATOMHBIX CIHPTOB.

IMpocTeie 3¢dupel, HOMeHKNaTYpa 1 H3oMepus. OcoOeHHOCTH HH3HUECKHX 1 XMMHYECKHX CBOHCTB.

MHOroaTroMHbl€ CITHPTHI — 3THIEHINIHKONL H TIHLIEpHH. Pu3nuecKkHe W XUMHUYECKHE CBOWCTBA: PEAKLHH 3aMELIEHMs, B3aHMOACHCTBHE C
OpPraHWYECKHMH M HEOPraHHYeCKHMH KHCJIOTAMH, KaueCTBeHHas peakuusd Ha MHOroaTOMHble crHpThl IIpencraBieHne o MeXaHH3Me peakUHii
HykJneopHneHOro 3aMelleHus. JeiicTere Ha opraHu3M Yenopeka. CrnocoObl nony4eHHs H NpUMEeHEHHEe MHOTOaTOMHBIX CIHPTOB.

@enon. CTpoeHHe MONEKYJNBL, B3aHMHOE BJIMAHHE ruapoKcorpynmnbsl H OeH3onbHOro sanpa. Pusuueckue cpoiicta deHona. OcobeHHOCTH
XUMHYECKHX CBOHCTB (eHoma. KauectBeHHble peakuuu Ha ¢eHon. TokcuunocTe ¢eHoma. CrniocoObl monydeHHs M TNpHMEHeHHe (eHoJa.
DeHonbopManbaeruiHas CMona.

KapOoHuEHBIE COSIMHEHNS — aNBJAErH/bl H KETOHBL DJIEKTPOHHOE CTpOeHHe KapOOHWIbHOH rpynnbl ['omonoruueckue psajsl anpAeruioB 1
KETOHOB, o0was gopmyna, H3oMepHsa U HOMeHKJIaTypa. Pu3Hveckue CBOHCTBA aNbASIHAOB U KETOHOB. XUMHUYECKHE CBOHCTBA AJIbACTHIOB H KETOHOB!
peakuuy npHcoeaHHeHus. OKMCIEHHE aNbAETHAOB, KaueCTBEHHbIE peakUHMH Ha anpaeruabl. CrnocoObl MoinyueHHs H NpPUMEHEHHE albAeriaoB H
KETOHOB.




OnHOOCHOBHBIE TpenenbHble kapOOHOBble KUCAOTH. OCOOEHHOCTH CTpPOeHHS MOJIEKYad KapOOHOBBIX KucaoT. M3oMepus H HOMEHKNATypa.
du3zHvecKHe CBOMCTBA OAHOOCHOBHBIX NMPEeNbHBIX KapOOHOBBIX KHCIOT. BOnopoaHbie CBA3M MeXAY MOJEKYJIaMH KapOOHOBBIX KHCJIOT. XHMHUYECKHE
CBOICTBA: KHCJIOTHBIE CBONCTBA, pPEeakuUs 3TepUPHKALHY, PEAKLHH ¢ YYaCTHEM YIJIEBOAOPOAHOro panukana. Oco0eHHOCTH CBOHCTB MYPaBbHHOMH
Kkucnotel. [IoHATHE © MpPOHM3BOAHBIX KAapOOHOBBIX KHCNOT — CHNOXHBIX 3¢upax. MHorooOpasne kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB
HeTpeaeabHbIX H apOMATHUECKUX KapOOHOBBIX KHUCIOT, AMKapOOHOBBIX KHUCIOT, THAPOKCHKapOOHOBBIX kKHCNOT. IIpeacTasutent BBICIUNX KapOOHOBBIX
KHCJIOT: CT€APUHOBAsI, NaJbMUTHHOBAA, ONIEHHOBAA, JUHOACEAA, AUHOACHO8GA KUCTOTBL. CnocoObI MoNy4eHus 1 npuMeHeHHe KapOOHOBBIX KHCIIOT.

Cnoxueie 3pupsl. ['omonoruveckuii pan, odbmas opmyna, usomMepus 1 HOMEHKIaTypa. Pusnueckre U XMMUYECKHe CBOHCTBA. THAPOJIH3 B
KHCJION H LUEIOYHOM cpeae.

HKupor. CtpoeHue, puzndeckue H XUMHYECKHE CBOICTBA XXHPOB. TMAPONH3 B KHUCIOH M Leno4Hoil cpene. OcoOSHHOCTH CBOMCTB XKHUPOB,
COAEPKAIHUX OCTATKH HEMPEAEIbHbIX XXHPHBIX KUCHOT. XKupel B npupone.

Me11a Kak Cosi BRICIIHX KapOOHOBBIX KHUCJIOT, MX MOKIIEE ASHCTBHE.

Obwas xapaktepucTuka yrneponos. Knaccudukauus yrnepomoB (MOHO-, OU- M MHoducaxapuzabl). MoHocaxapuzabl: TNIIOKO3a,
¢bpykTO3a, ranakrosa, pubosa, aezokcupubosa. PusHyueckue CBOICTBa W HaxokaeHHe B mnpupone. PorocuHTes. XHUMHUECKHE CBOHCTBA TIJIOKO3bI:
peakLMy ¢ y4acTHeM CIHPTOBBIX H QJbAETHAHOH TPyNN, CHOMPTOBOE M MOJOYHOKHCNOE OpoxeHue. IIpuMeHeHHE IIIOKO3BI, €€ 3HA4YeHHE B
)KU3HEAECATENbHOCTH OpraHusma. Jlucaxapuzbl caxapo3a, ManbTO3a M JakTo3a. BOCCTaHaBIMBAIOLIME U HEBOCCTAHABIMBAKIIHE NHCAXAPH/BI.
I'uaponus mucaxapunos. HaxoxkneHue B mpHpoAe W npuMeHeHue. ITonucaxapuabl: KpaxMan, TIHKOTeH M Leiutiono3a. CTpoeHHe MakpOMOIEKyJ
KpaxMaja, [IMKOreHa W LeNmoo3bl. Pusnyeckie CBOHCTBA KpaxMaia H LeUToNo3el. XHMHYECKHe CBOMICTBA KpaxMana: TMAPOJIH3, KadyeCTBEHHas
peaxuust ¢ HoaoM. XHMHYECKHe CBOICTBA LIJUIIOJIO3bI: THAPONHU3, NONyueHne 3hupoB Lemnoa03bl. [TonaTHe 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN ENK).

DKCMepHMEHTalIbHbIE METObl H3YUEHHS BeLLECTB U UX MpeBpallleHHH: pacTBOPUMOCTD Pa3JIHYHbIX CIIHPTOB B BOAE, B3aHMOACHCTBHE 3TAHOMA €
HATpHEM, OKHCJICHHE€ STHJIOBOTO CHHMPTAa B aJbJerHil Ha pacKan€HHOH MENHON NPOBOJIOKE, OKHCJIEHHE 3THJIOBOrO CNHpPTa JUXPOMATOM KaJHA
(BO3MOXKHO HCIIONB3OBAHHE BHACOMATEPHANIOB), Ka4eCTBEHHBIE peakiy Ha anpaeruabl (¢ ruapoxcuaom auammuHcepebpa(l) m ruapokcuaom
menu(Il)), peakuus ravuepuna ¢ ruapokcuaoM Meau(Il), xuMuueckue CBONCTBA PpacTBOpPa YKCYCHOH KHCIOTHI, B3aHMOACHCTBHE PaCTBOPA IIKOKO3bI €
runpokcuaoM Memu(ll), BzauMonelicTBie KpaxMana ¢ HOZOM, pelleHHe SKCMepHMEeHTaNbHbIX 3afa4 no teMaM «CnHupTHl H (eHonb», «KapOboHoBbIe
KUCTOTBI. COKHbIE 3QHPEI».

A3zoTcogepRamiHe OpraHHYecKHe cOeTHHEeHHs.

AMUHBI — OpraHMYyecKue NMpou3BOAHBIe amMmuaka. Knaccudukauus aMHHOB. anupaTHYeCKHE H ApOMATHYECKHE, MEepBHYHBIC, BTOPHYHbIE U
TpeTuuHele. CTpoeHHe Monekyn, oOmas ¢opMyna, H3oMepHs, HOMeHKNnatypa H ¢usHyeckue cBoiicTBa. XuUMHYecKkoe CBOICTBa amupaTHuecKux
AMHHOB. OCHOBHBI€ CBOICTBA, AJIKWIMPOBAHNE, B3aHMOCHCTBHE NEPBHYHBIX AMHHOB € a30THCTOH KUCI0TOH. CONMM aNKHITaMMOHHS.

AHMIMH — NPEACTABUTENb aMHHOB apoMaTHueckoro psiza. CtpoeHue aHmnuHa. B3anuMHOE BJMSIHHE IPynn aTOMOB B MOJIEKYJI€ aHWIMHA.
OcobeHHOCTH XMMHYECKHX CBOHCTB aHMNHMHA. KauecTBeHHble peakUHd Ha aHUIMH. CriocoObl MOMy4eHHs H NpUMeHeHHe anu(paTHYeCKHX aMHHOB.
[Tony4eHue aHUIMHA H3 HUTpOOEH30Ma.




Amunokuciorel. Homenknatypa u  usomepusi. OTnenbHble NPEICTaBUTENH 0O-aMUHOKMCIIOT: TIHULMH, anaHuH. Pusnueckue CBOHCTBA
AMMHOKHCJIOT. XUMHYECKHE CBONHCTBA AMHHOKHUCJIOT Kak aM(OTEPHBIX OPraHUMYECKHX COEAMHEHHH, peakuus MOJIUKOHAEHCAUuH, oOpa3oBaHHE
NEeNTHAHOM CBA3U. buonoruueckoe 3HaueHne aMMHOKHMCIOT. CHHTE3 M TMAPOIN3 MENTHAOB.

benku kak npupoaHbie noaumepsl. IlepBuuHas, BTOpHYHAs W TpeTHYHAs CTPYKTypa OenkoB. XUMUYecKHe CBOWCTBA OEJIKOB: THMAPOIU3,
JIEHATypalysl, KAUECTBEHHbIE PEAKLIUK Ha OeJKu.

DKCMEePUMEHTAIbHBIE METObl M3YUEHHs BEIIEeCTB M WX MPEBPALICHMIi: pacTBOpeHue OenkoB B BOAE, AeHaTypauusi OeJKOB MPU HATPEBAHUH,
LIBETHBbIE peakuuy Ha OeNKH, pelIeHHe DKCMEePUMEHTANbHBIX 3a7a4 M0 TeMaM «A30TCoAepIKalue OpraHuvYeckue coeauHeHus» u «PacnosnaBaHue
OpPraHuYecKUX COeJUHEHUI.

BbicOKOMO.1eKY.ISIPHBIE COeIHHEHHSI.

OCHOBHBIEC MOHATHSA XMMHH BBICOKOMOJIEKYJIAPHBIX COCIUHEHUI: MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTEMEHb MOJUMEPU3ALIUH, CPeIHss
MonekyisgpHas Macca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COeIMHEHUN — MOJTMMEPHU3aLMs U MOJHKOHAECHCALIHS.

ITonumepHepie  matepuanbl. Ilnactmacchl  (MONMATHIIEH, TMOJMIPOINWIEH, TOJUBUHUIXJIOPHUI, TOJUCTHPOJ, MNOJMMETHUIMETaKPUIAT,
noaukapOoHaThl, nonusTUiIeHTepedTanat). YTunusauus u nepepaboTka rniacTuka.

DnacToOMepbl: HATYPaJbHbIH Kay4dyK, CHHTeTHYECKHEe KayuyKH (OyTaaneHOBBbIH, XJIOPONPEHOBbIH, H30MPEHOBBIH) U CHIHKOHBI. Pe3nHa.

Bonokna: HatypanbHbIe (XJIONOK, MEPCTh, MWENK), HCKYCCTBEHHbIE (BHCKO03a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KarpOH U JIaBCaH).

[Monumeps! crieliMaNbHOro Ha3HaueHus (TedIIoH, KeBap, SJIEKTPONPOBOISIINE TONMMEpPbI, O1opasiaraemble MOJMMEphI).

DKCIIEPUMEHTAJIbHBIE METO/bl M3YYEHHUSl BELIECTB M WX MPEBPALEHUI: O3HAKOMJIEHHE ¢ 00pa3uamMH NPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH,
MJIACTMACC, Kay4yKOB, PEeLICHHE YKCIIEPUMEHTANIbHBIX 3a/1a4 1o TeMe «Pacrno3HaBaHue MIacTMace U BOJOKOHY.

Pacuérnbie 3aga4n.

Haxoskaenue MonekyJsipHOi (hOopMyJibl OPraHUYeCcKOro COAMHEHMs [0 MACCOBBIM OJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKAEHUE
MOJIEKYJISIpHOM (OpMYJibl OpPraHWYecKoro coenavHeHus 1o macce (00BEMY) MPOAYKTOB CropaHus, Mo KOJUYECTBY BellecTBa (Macce, 00bEMy)
MPOAYKTOB PEAKLIMH W/HJIM HCXOJHBIX BEIECTB, YCTAHOBICHUE CTPYKTYPHOH (JOPMYJIbI OPraHHYECKOTO BEIECTBA HA OCHOBE €ro XMMHUYECKNX CBOHCTB
HJTH CIIOCOOOB MOJTy4eHHUs], ONPeIeIeHHe 0 BBIXOA MPOAYKTA PEAKLIMH OT TEOPETHUECKH BO3MOKHOTO.

MeKnpeMeTHbIe CBSI3H.

Peanu3zauus MeKIpeIMETHBIX CBsi3ell NMPU MU3y4eHUU opraHuyeckoil xumun B 10 Kilacce OCYILECTBISIETCSl Yepe3 UCIOJb30BaHHe Kak oOumx
€CTeCTBEHHO-HAYUHBIX MOHATHH, TAK U MOHATHI, MPUHSATBIX B OTAEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOrO LIUKIIA.

OOmme ecTecTBEHHO-HAy4YHbIE MOHSTHA: SBJICHUE, HAY4YHbIN (DaKkT, ruroresa, TEOPUs, 3aKOH, aHAJM3, CHHTE3, Kiaccuukaims, HabmoieHue,
U3MepEHHE, SKCTIEPUMEHT, MOJIENTb, MOJIEIUPOBAHUE.

®dusuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEHTPOH, MOJIEKYJa, YHEPreTHYECKUN YPOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE
BEIIEeCTBa, (PU3UIYECKHE BETUYNHbI, €AMHULIBI U3MEPEHUsI, CKOPOCTb, JHEPTHs, Macca.

buonorus: kjieTka, OpraHusMm, sKocucrema, Ouocdepa, merabonu3M, HaACIEICTBEHHOCTb, ABTOTPO(HBIA M reTepoTpOdHbIA THUIT NMUTAHHS,
OpozkeHue, GOTOCUHTE3, ibIXaHue, OENKH, YTIIeBO/IbI, )KUPbI, HYKJIEHHOBbIE KUCIOTHI, (PepMEeHTBI.

I"'eorpadus: nmonesHsie HCKOMaeMble, TOTIIHBO.




TexHoNorus: MULIeBbIE MpPOAYKTbI, OCHOBbI palHOHAJIbHOIO NHUTaHWsA, MOKOIIKWE CPEACTBa, MAaTCpUajbl U3 UCKYCCTBEHHbLIX U CHHTCTHYECCKHX
BOJIOKOH.

11 KJIACC

OBILASA U HEOPTAHUYECKASI XUMUA

Teopernyeckue 0OCHOBbI XMMHH.

Atom. CocrtaB aTOMHBIX siiep. XuMHueckuii snemeHT. M3oronbl. CTpoeHHe 3JIEKTPOHHBIX O0OJIOYEeK AaTOMOB, KBAaHTOBBIE YHCIIA.
DHepreTudeckre YpoBHH M MOAYpoBHU. ATomHble opOutanu. Knaccudukaumss XuMUYECKUX 3JIeMEHTOB (s-, p-, d-, f-anements). Pacnpenenenue
DJIEKTPOHOB MO AaTOMHBIM OpOMTAIsAM. DJIEKTPOHHBIE KOH(PHUIypalUM aTOMOB JJIEMEHTOB MEPBOTO—YETBEPTOrO MEPUOJOB B OCHOBHOM U
BO30YKAEHHOM COCTOSIHUHM, 3JIEKTPOHHbIE KOH(PUTYPALIMU HOHOB. DIIEKTPOOTPULIATEIbHOCTD.

ITepuonuyeckunii 3akoH u Ilepuonmdveckas cucrema xumuueckux snemeHToB JIH. Menneneesa. CBs3b NEpHOAMYECKOrO 3aKOHA WU
[Tepronmyeckoii cCUCTEMBbI XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHOI TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMUsl CBOMCTB XMMHUYECKUX
9JIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CJIOJKHBIX BELIECTB MO IPyINaMm U nepuoaam. 3HadeHue nepuoaudeckoro sakoxa /[ 1. Menneneesa.

XumH4eckasi CBs3b. BuAbl XMMHMYECKOH CBSI3U: KOBAJIEHTHAs, MOHHAs, MeTajauyeckas. MexaHusmbl 0Opa3oBaHHsI KOBAJEHTHOH CBS3H:
OOMEHHBIH
M JIOHOPHO-aKLENTOPHbI. DHeprusi ¥ juiMHa cBsi3u. IlonsspHOCTB, HAmMpaBIEHHOCTh W HACHIAEMOCTb KOBaJe€HTHON cBsizu. KparHbie cBsi3u.
Bonoponnas cBsa3b. MexmonekynsapHble B3aUMOIEHCTBUA.

BaneHTHOCTh M BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI MOJIEKYJI ¢ UX N€OMETPUYECKUM CTPOeHHeM (Ha mpumMepe
CO€IMHEHUI1 3JIEMEHTOB BTOPOIO NMEPUOJIA).

IIpencraBneHre O KOMIUIEKCHbIX coeanHeHusx. CocTaB KOMIUIEKCHOrO HOHA: KOMIUIEKCOOOpa3oBaTelib, JMraH/bl. 3HauYeHHe KOMITIEKCHBIX
coenuHenuii. [lonsTe 0 KOOPAMHALIMOHHON XUMHUH.

Bemecta MONEKyISPHOrO U HEMOJIEKYJIAPHOTO CTPOEHHs. THUIBI KPUCTAIMYECKUX PEIIETOK (CTPYKTYp) H CBOMCTBA BELLECTB.

ITonsitne o nucnepcHbIx cuctemax. Mcrunuble pactBopsl. IlpencraBienne o KooHAHbIX pacTBopax. CrocoObl BbIpakeHHUsI KOHLIEHTPALUU
pacTBOPOB: MaccoBasi JlOJisl BEIECTBa B pacTBOpE, MOJIsIpHAas KOHLEHTpauusi. HacelllleHHble M HEHACHILEHHbIE PACTBOPBI, PaCTBOPHMOCTb.
Kpucrannoruaparer.

Knaccuduxauus n HOMEHKIaTypa HEOPraHMYECKUX BewecTs. TpuBHaIbHbIC HA3BAHHS OTAEbHBIX MPEICTABUTENECH HEOPraHNUYECKUX BELIECTB.

Knaccudukauus XUMUYECKUX peakiii B HEOPraHMYEeCKOH U OpraHM4eckoil XUMUK. 3aKOH COXPAaHEHHs MAaCChl BELLECTB, 3aKOH COXPaHEHHs U
MpeBpaLeHUs SHEPIUU NMPH XUMUYECKHX peakimsix. Terobbie 3pdexTsl XumMuuecknx peakiuil. TepMoXMMUUECKe YpaBHEHMS.

CKOpOCTb XMMHUYECKOI pPeaKkL, €€ 3aBUCUMOCTDb OT pa3au4HbIX (pakTopos. ['oMmorenHble u rereporenHble peakuuu. Katanus u katanusatopst.



OObparuMble U HeoOpaTHMble peakLHH. XHMHUYecKoe paBHOBecHe. KoHcTaHTa XUMU4ecKkoro paBHoBecHA. PakTopbl, BIHAIOWINE HA MOJOKEHHE
XHUMHY€CKOrO PaBHOBECHA: TEMIIEPATypa, AABIEHHUE 1 KOHIEHTPALIHH BEIIECTB, y4acTBYOINX B peakiuy. [Ipunipmn Jle [Tlarense.

Onextponurnyeckas auccoumaipa. CunbHele u cnabbie smexTponutbl. CreneHp anccormanyu. Cpeaa BOAHBIX PacTBOPOB. KHCIIOTHas,
HeliTpanbHad, WwenouHad. Bogopoaubiii nokasarens (pH) pacrsopa. ['uaponus coneii. Peakuyn voHHOro oOMeHa.

OKHCNHTENBbHO-BOCCTAHOBHTENbHbIE peaklnu. CTeneHb okucneHusa. OKHCIUTENb H BOCCTAaHOBUTENB. [Ipouecchl OKUCIEHHS W BOCCTAHOBICHHUA.
BakHelmue OKMCINTENN H BOCCTAaHOBUTENH. MeTon 31eKTpOHHOrO OanaHca. JNEKTPOIH3 pacTBOPOB U PaciUIaBOB BEIIECTB.

IKCNEPUMEHTANIbHBIE METOJIBI H3YMEHHUS BEIISCTB H HX NPEBPAIGHHN: PAa3IOKEHHE MEPOKCHAA BOJOPOAA B IPUCYTCTBHH KATAIH3ATOPA, MOJEIH
KPUCTAJUTHYECKHX PELIETOK, MpOBeaeHe peakuuii HOHHOro oOMeHa, orpeneneHye cpelbl paCTBOPOB ¢ MOMOILbBIO HHAMKATOPOB, H3YUEHHE BIHSHUA
PasNHYHbIX (aKTOPOB HA CKOPOCTh XMMUYECKOH peakLHK H MOJOKeHHe XUMHYECKOTO PaBHOBECHS.

Heoprannyeckas xumus.

IMonoxenne Hemeraynos B Ilepuomnueckoii cucreme xummueckux dnemeHToB JI M. MenneneeBa n OCOOSHHOCTH CTPOEHHS HX AaTOMOB.
Du3HYeCKHe CBOMCTBA HEMETAJUIOB. AJIOTPOIUA HeMeTaJUIOB (Ha MpuMepe KHciopona, cepsl, pocdopa u yruepona).

Bomopon. ITonydenue, ¢u3nueckHe M XHUMHYECKHE CBOHCTBA. peakUWH ¢ MeTalllaMd H HeMeTalslaMd, BOCCTAHOBHTENbHbIE CBOWCTBA.
Iuapunbl. TOIUIMBHBIE 3IEMEHTBI.

Ilanorenel. Haxoxnenue B mnpupope, c¢nocoObl nonydeHus, (uU3MYecCKHe M XHMHUYECKHe CBoicTBa. [amoreHosomopoabl. BaxHeiimne
KHCNIOpOAcoIep:kallie coeqHHeHUs rajoreHos. JlaGopaTopHele H MPOMBILLJIEHHbIE CMOCOOBI MOJNYyUYeHUs TrajoreHoB. [IpuMeHeHHe TaJloreHoOB W HX
COCAMHEHUH.

Kucnopon, o3oH. JlaboparopHbie H npoMbILUIeHHBIE CIOCOOBI MOayueHus Kucnopona. Pu3HyeckHe u XUMHYECKHE CBOHCTBA U MPUMEHEHHE
KHCIOpOAa 1 030Ha. OKCHJIbI M NEPOKCH/IBI.

Cepa. HaxoxxneHue B npupone, cnocoObl noaydeHus, ¢pusndeckue U xumudeckue cpoiictea. Ceposonopon, cyabhunsl. Oxcun cepbi(IV), okcua
cepbl( VI). CepHiicTas U cepHas KUCIOTEI H HX coli. OcoOeHHOCTH CBOHCTB cepHOii KUCIOThI. IIpuMeHeHe cepbl U €€ COeIHHeHHH.

Azor. Haxoxnenue B npupone, cnocoObl nmoayyeHus, GU3H4ecKkue i XHMHYECKHe CBOHCTBA. AMMUAK, HUTpHABL. OKCHIABI a30Ta. A30THCTas U
a30THAA KHCJIOTHI H X CONMH. OCOOEHHOCTH CBOHCTB a30THOI KHCNOTHL [IpHMeHeHHe a30Ta U €ro COeMHEHHI. A30THBIE YACOPEeHHS.

®ochop. HaxokaeHue B npupone, cmocoObl MOnyuyeHHs, GpusnueckHe W XuMudeckue cpoiictBa. ®@ochuabl u pochun. Oxcuapl pocdopa,
tocthopnas kucnora u eé conu. [Ipumenenue gpocdopa u ero coenneHnit. @ocopHbie ynodpeHuU.

Vraepon, HaxoxAeHHe B mpupone. AyuorponHsie moanbukanyn. Pusnueckre U XUMHYECKHE CBOMCTBA MPOCTHIX BELIECTB, OOPa3OBAHHBIX
yrnepogoM. Oxcun yriepona(ll), okcun yraepoma(lV), yronbHas KHCNOTAa U €€ CONH. AKTHBHPOBaHHBIH yronb, ancopbuus. dymnepeHsl, rpadeH,
yriepoaHble HAHOTPYOKHU. [IpHMeHeHHe MPOCTHIX BEIECTB, 00pa30oBaHHBIX YINIEPOOOM, U €ro COeAMHEHHUH.

Kpemuuii. Haxoxnenue B npupoze, cnocoOsl nonydeHus, gpusnyeckne u xumudeckue cpoiicrea. Okcun kpemuus(IV), kpemMHueBast kuciora,
cunukarel, [IpumeHeHne kpeMHus 1 ero coenuHeHuil. CTeKIO, ero nmojyveHne, BU/Ibl CTEK/IA.

[onoxenne Metamnos B IlepHoanueckoii cucreMe XHMUYECKUX 3JieMeHTOB. OCOOEHHOCTH CTPOEHHS SJeKTPOHHBIX 000N0YeK aTOMOB METaJUIOB.
Obuue puzHyeckue cBoiicTBa MeTanoB. [IpuMeHeHHe MeTaJUIOB B ObITY U TeXHUKe. CIJIaBbl METAJLIOB.




DNEeKTPOXUMHYECKHI pAn HampsbkeHHil MertaioB. OOmue crnocobbl MOMyYeHHs METAUIOB: THAPOMETAJUYPrus, NHPOMETAJUTyprus,
anexktpomerayprus. [Tonarue o kopposuu MeTamos. CrocoObl 3alHTE OT KOPPO3UH.

OO0mas xapakrepucruka metaos IA-rpynne [Tepuonnueckoii CHCTEMBI XUMUYECKHX dJieMeHToB. Hatpuii u kanuii: nonyueHue, ¢pusnyueckue u
XHUMHYECKHE CBOHCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U HX COSAHHEHHIA.

Obwas xapakrepuctuka MmetaynoB I[[A-rpynnbl IlepuHomudeckoil CHCTEMbl XHMHUYECKHMX 3JIeMEHTOB. MarHuii M KaJbLHH: MOJyueHHUe,
¢u3HuecKre U XMMHYECKHE CBOHCTBA, MPHMEHEHHE NMPOCTHIX BEIECTB U X CoeAHeHH. JKECTKOCTh BOABI H CIOCOOB! €€ yCTpaHEHHS.

AmoMuHHIT nony4yeHHe, GU3NUECKHe H XHMHUYECKHE CBOIICTBA, MPUMEHEHHE MPOCTOrO BELIECTBA U €ro coenuHeHui. AMpOTEpHBIE CBOIICTBA
OKCHZa H THAPOKCHIA AMIOMHHHA, THAPOKCOKOMITIEKCHI alTFOMUHUA.

OObwias XxapakTepucTHKa MeTaJIoB MoOoUHbIX noarpynn (b-rpynmn) ITepuoanueckoii cucTeMbl X UMUYECKUX 3JIEMEHTOB.

du3nueCKHe H XUMHYECKHe CBOHCTBa xpoma M ero coeauHeHuil. Oxcunpl u ruapoxcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomare! u
JUXPOMATBI, UX OKHCIUTENbHBIE CBOHCTBA. [Tony4yeHne u npuMeHeHne Xpoma.

dusnyeckue W XMMHYeckhe CBOICTBA MapraHua H ero coeguHeHuil. BaxkHelimue coenuHeHua mapraHua(ll), mapranua(lV), mapranua(VI) u
mapraHua( VII). [IepmMaHraHart KajHs, €ro OKHCJIHTENbHbIE CBOHCTBRA.

du3nueCKHe H XHMHYECKHE CBOIICTBa jxeye3a M ero coeamHeHuil. Oxcuapl, ruapokcuael u conu xkenesa(ll) u sxenesa(Ill). IMonyuenue un
NPHMEHEHHE XKeJIe3a H €r0 CIUIABOB.

Ddusnyeckue U XUMHYecKHe CBOICTBA Melu U e€ coequHeHu. [lonyyenne H npuMeHeHre Meau U €€ COeAUHEHHIA.

LuHk: monyyeHue, puanueckHe U XUMHUYECKHE CBOIHCTBA. AM(pOTEpHbIe CBOHCTBA OKCHAA H THAPOKCHIA LIMHKA, TMAPOKCOKOMIUIEKCHl LIHHKA.
ITpumeHeHne HHKA H €0 COSAHHEHHH.

DKCIEPUMEHTAILHBIE METOMbl M3YUeHHs BEUIeCTB W HMX NpeBpalleHuii: m3ydeHne oOpasLoB HEMeTa/uoB, ropeHue cepsl, docdopa, xenesa,
MarHys B KUCJIOpoe, H3yueHHe KOJUIeKUHH «MeTabl H CIUIaBbl», B3aHMOACHCTBHE LLENIOYHBIX H IENIOYHO3EMENbHBIX METAIIIOB ¢ BOAOH (BO3MOXKHO
HCTIONB30BAaHHE BUIEOMATEPUANIOB), B3aUMOCHCTBIE LIMHKA H JKeJle3a ¢ PacTBOPAaMH KHCJIOT H Lesioueli, kayecTBeHHbIe peakLHK Ha HeOpraHHYeCcK1e
AHHOHBI, KATHOH BOJIOPOAA M KATHOHbI METAJUIOB, B3aHMOJEHCTBHE MUAPOKCHAOB AJMIOMHHHS H LHHKA ¢ PACTBOPAaMH KHCJIOT U IUEJIQUEH, pelIeHne
HKCIIEPHMEHTAIBHBIX 3a71a4 Mo TeMaM «l ajoreHs», «Cepa u eé coequHeHns», «A30T 1 hochop U HX CoennHeHHs, «MeTauIbl [JIABHBIX MOATPYII»,
«MeTanabl NOGOYHBIX MOATPYII».

XHMHSA 1 KH3HbD,

Pone xuMum B o0ecrneueHHH yCTOHYMBOrO pa3BuTHA uyenopeuyecTBa. [IOHATHE O HAay4HBIX METOMAX MO3HAHUA H METOJOJIOTHH HAY4YHOIO
uccnenoBaHyua. HaydHble MPHHUMIBI OPraHM3aUHd XHMHYECKOTO MpOH3BOACTBA. [IpOoMbIUMIIEHHbIE CMOCOOBI MOMYyYeHHS BaskHEHMLIMX BeILecTB (Ha
npHMepe TMPOW3BOACTBA aMMMaKa, CEpHOH KHCNOTbI, MeTaHona). [IpoMblliieHHbIe CrMocoObl MOJYYeHHS METAJUIOB W CIUIAaBOB. XHMHYECKOe
3arpsA3HEHHE OKPYXXAKOLIEH CPEAbl U €ro NocAeACcTBUA. Pob Xumun B 00€CNe4eHHH SHEPTETHYECKOH 0€30MacHOCTH.

Xumus u 370poBbe Henoseka. JlekapcrBeHHble cpenctsa. IlpaBuna MCNoOAb30BaHMA NEKAPCTBEHHBIX npenaparos. Posb Xumuu B pasBUTHH
MeOULMHBI.

XHUMHA MUK, OCHOBHBIE KOMIIOHEHTHI, MULIeBble 700aBKU. Ponb XUMHHK B o0ecrnedueHnH MULIEeBOI 0e30MacHOCTH.



Kocmeruueckue u mnapdroMepHbie cpenctBa. beiroBas xumusi. ITpaBuia Oe3onmacHOro MCrosib30BaHUSI NpenapaToB ObITOBOW XUMHM B
MOBCEAHEBHON KU3HH.

Xumust B CTPOUTENBCTBE. BaXKHEHIINE CTPOUTEIbHBIE MaTepHaIbl (LIEMEHT, OETOH).

XuMusl B CeNbCKOM Xo3stiicTBe. OpraHnyecKkue U MUHepasibHble Y100peHus.

CoBpeMeHHbIE KOHCTPYKLIMOHHbBIE MAaTEPUAJIb, KPACKH, CTEKJIO, Kepamuka. Marepualibl [Uis 3J1eKTPOHHKH. HaHOTEXHOMOTHH.

PacuérHble 3anauu.

Pacuérer: Macch! BemecTBa iau 00bEMa ra30B MO U3BECTHOMY KOJHMYECTBY BELIECTBA, MACCe MIIM 00BEMY OHOTO M3 YYACTBYIOUINX B PEAKIHH
BeLIeCTB, Macchl (00bE€Ma, KOJNMYECTBA BELIECTBA) MPOJAYKTOB PEaKLMM, €CJIM OJHO M3 BELeCTB MMeeT INpuMecH, Macchl (00béma, KOJMYecTBa
BELLECTBA) MpOAYKTa peakLuu,
€CIM OfHO M3 BEIIeCTB JaHO B BHMIE PACTBOpAa C OMpPENeNEHHONH MAacCOBOH 10Jeil pPacTBOPEHHOrO BELIECTBAa, MACCOBOH NOMU U MOJISPHON
KOHLIEHTPAL[MH BEIIECTBA B PACTBOPE, HOJIH BBIXOAA MPOAYKTA PEAKLUH OT TEOPETHUYECKH BO3MOKHOTO.

MexnpeamMeTHble CBSI3U.

Peanu3anus MeXIpeaMETHBIX CBsI3€i NPU M3y4YeHHH o0LIel 1 HeopraHuYeckoi XxumMuK B 11 Kilacce OCyLecTBIIsSIeTCs Yepe3 UCTIONb30BaHUE KaK
00MIMX €CTEeCTBEHHO-HAYYHbIX MOHATHUIL, TAK ¥ MOHATHH, MPUHATHIX B OTAEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO LUK,

OO01me ecTeCTBEHHO-HAYUYHbIE MMOHATHS. SIBICHHE, HAY4YHbIN (DAKT, TUMOTE3a, TEOPUs, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(ukaums, NepuoauIHOCTb,
HaOnoieHne, U3MepeHHe, SKCIIEPUMEHT, MOJIEIb, MOJEIMPOBaHHE.

dusuka: MaTepusi, MUKPOMHD, MaKpPOMHp, aTOM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOH, M30TOMbI, PAaAHMOAKTHBHOCTb, MOJIEKYJa, SHEPreTHYECKHUIl
YPOBEHb, BEIIECTBO, TEJO, OObEM, arperaTHoe COCTOSHUE BELIEeCTBA, MACAJNbHBINH ra3, (HU3uUecKue BEJUUHMHBI, €IUHHLBI M3MEPEHUs, CKOPOCTH,
SHEPrusi, Macca.

Buonorusi: kjierka, opraHusM, skocucrema, Ouochepa, merabonm3m, MaKpo- U MHKPOIJIEMEHTbI, OENKH, JKUPbI, YIJIEeBOAbI, HYKJIEHHOBbIE
KHCJIOTHI, (PEPMEHTBI, TOPMOHBI, KPYTrOBOPOT BELIECTB U MOTOK SHEPTUU B 3KOCHCTEMAX.

I'eorpadusi: MuHEpasbL, TOPHBIE MOPOBI, MOJIE3HbIE HCKOMAEMbIE, TOIITHBO, PECYPCHL.

TexHonorust: XUMHU4YECKass MPOMBILIJIEHHOCTb, METAJLUIYPrusi, CTPOUTEJbHBIE MATEPHUAJIbL, CEJbCKOXO3sHCTBEHHOE MPOU3BOJACTBO, MHIIEBAs
MPOMBILIJIEHHOCTb, (hapMaleBTHYECKas IPOMBILUIEHHOCTh, MPOM3BOACTBO KOCMETUYECKHX [PernapaTroB, MPOM3BOJACTBO KOHCTPYKLMOHHBIX
MaTepHasoB, 3JIEKTPOHHAs POMBbILIJIEHHOCTb, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 10 XUMHWU HA VIJIYBJIEHHOM VYPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B COOTBETCTBUU C CUCTEMHO-AESTENILHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHMS NMpeamera «XUMHs» Ha YPOBHE
cpenHero o0mero oOpa3oBaHMs BBIAEICHBI CIEAYIOLIHE COCTABISIOLINE, OCO3HAHHE OOYYAIOLIMMUCS POCCHHCKONH TPa)XAAHCKOH HACHTHYHOCTH,



rOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSTENBHOCTH W CaMOOINpPEACNCHHUIO; HaJlMuyue MOTHMBALlMM K OOYyYEHHMIO; TOTOBHOCTb M CIOCOOHOCTB
00y4aroMmuXcst pyKOBOJCTBOBATHCS MPUHATHIMU B 0OIIECTBE MPABUIAMHM U HOPMAMHU MOBEACHUS; HAJTUYHE NMPABOCO3HAHMUS, JKOJIOTHYECKON KYJIbTY PBI;
CHOC06HOCTI> CTaBUTD LECJIH U CTPOUTD JKU3HCHHBIC IIJIAHBIL.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHSI MPEAMETa « XUMHsD» OTPaKaroT ¢POPMUPOBAHHOCTD OIBbITA MO3HABATEIBHON U MPAKTHYECKOM AEATENbHOCTH
o0y4aromuxcsi B npolecce peann3auni o0pa3oBaTebHON AesTeTbHOCTH.

JInuHOCTHBIE pe3ynbTaThl OCBOSHUS npeamera « XMMHA» OTPakaroT ChOPMHPOBAHHOCTD OMbITA NMO3HABATENBLHOM U MPAKTUYECKON AeSTeTbHOCTH
0o0y4aromuxcs B MpoLecce peanusaunn 00pa3oBaTeIbHOM e TeNbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCcKOro BOCIHTAHMSA:

0CO3HaHMsI 00YYarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 00s3aHHOCTEN, YBaKE€HUS K 3aKOHY U MPABOMOPS/IKY;

NPEACTABJICHUA O COLUANBHBIX HOPMaX U MPaBHJIaX MEKIMYHOCTHBIX OTHOLICHUH B KOJUIEKTHUBE,

FOTOBHOCTH K COBMECTHOI TBOPYECKOW AEATENbHOCTH NMPU CO3JAaHUHM Y4eOHBIX MPOEKTOB, PELIEHHH Y4eOHBIX M TMO3HABATENbHBIX 3a1ad,
BBIMOJIHEHUH X UIMHUYECKHUX 3KCTIEPUMEHTOB;

CMOCOOHOCTH TMOHUMATh W NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTMKY M apryMeHThbl APYruUX IpH aHaiu3e pa3jiMyHbIX BHUJOB Yy4eOHOMN
NeSTeIbHOCTH,

2) nATPHOTHYECKOr0 BOCIIHTAHHS:

LIEHHOCTHOIO OTHOLIEHHs K HICTOPUYECKOMY U HAYYHOMY HACJEIMIO OTEYECTBEHHON X UMMH;

YBa)KEHMs] K MMPOLIECCY TBOpPYECTBAa B OOJIACTH TEOPHM M TPAKTHYECKOrO NMPUJIOKEHHS XHUMHH, OCO3HAHHs TOrO, YTO JaHHbIE HAayKU €CTh
pe3yJIbTaT JUIMTENbHBIX HAOMIOAE€H I, KPONOTIMBBIX DKCIIEPUMEHTAIbHBIX MIOMCKOB, MOCTOSTHHOTO TPYAa YYEHBIX U MPAKTUKOB;

MHTEPeCa M TMO3HABATEJIbHBIX MOTHUBOB B MOJYYEHHM M MOCIEAYIOLIEM aHanau3e MH(pOpMAlMu O MEepPefoBbIX JOCTHIKEHHAX COBPEMEHHOMN
OTEYECTBEHHON XUMHH,

3) AyX0BHO-HPABCTBEHHOr0 BOCIIHTAHHS:

HPABCTBEHHOTO CO3HAHMs, STHYECKOTO MOBEACHH,

CMOCOOHOCTH OLEHHBATH CUTYALMH, CBA3AHHBIE ¢ XUMUUECKUMHU SIBICHUSIMU, U IPUHUMAThL OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH,

FOTOBHOCTH OLIEHMBATh CBOE MOBE/AEHUE U IMOCTYNKU CBOMX TOBApULIEH C MO3MLMNA HPABCTBEHHBIX M NPABOBLIX HOPM M C YYETOM OCO3HAHMUs
NOCHEACTBUN MOCTYNKOB,

4) popmupoBaHHS KYJbTYPbI 310POBbSi:

MOHMMaHMs LIEHHOCTEH 3710poBoro 1 6e3onacHoro obpasa sku3HU, HEOOXOIMMOCTH OTBETCTBEHHOIO OTHOLIEHUSI K COOCTBEHHOMY (DPHU3UYECKOMY
U TMICUXHUYECCKOMY 3OPOBBIO,

cobmronenns npasui 0€30MacHOro 0OpaleHus ¢ BeIEeCTBAMHU B ObITY, MOBCEHEBHOMN JKU3HH, B TPYAOBOI NESITEIBHOCTH,

MOHMMaHMsl LE€HHOCTH MPABUJI UHAMBH/YaJIbHOIO U KOJUIEKTMBHOIO O€30MacHOro MOBEeHHs B CUTYaLUsIX, YIPOKAIOIIMX 3/10POBBI0 U JKU3HH
JIFOJIeH;

OCO3HAHMSI OCAEACTBHIT U HEMPHUATHUS BPEIHBIX MPUBbIYEK (YOTPeONIeHNs aIKOTouis, HAPKOTUKOB, KYPEHUS),



S) TpyAOBOro BOCNUTAHNSA:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIEA0BATENbCKOH ASATENIBHOCTH, ODLIECTBEHHO MOJNIE3HOH, TBOPHYECKOH M JPYIHX BHIAX
JEATENbHOCTH,

YCTAHOBKH Ha aKTHBHOE YYacTHE B peLISHHUH NMPAKTHYECKHX 3a4a4 COLMAIBHOI HaNpaBleHHOCTH (B paMKaxX CBOETO KJacca, WKOJbI);

HHTEpeca K MPaKkTHUECKOMY H3Y4eHHIO MpodeccHii pasiMuHOroe poaa, B TOM YHCHe HAa OCHOBE MPHUMEHEHHS NpeAMETHBIX 3HAHWUH N0 XHMHH;

YBAKEHHUS K TPYAY, JIOAAM TPYAA H PE3YJIbTATAM TPYAOBOH ACATEIbHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIAMBHAYaJbHOH TpaekTopuu oOpa3oBaHus, Oyaymed npodeccun M peanusanun COOCTBEHHBIX
’KM3HEHHBIX TJIAHOB C Y4ETOM JUYHOCTHBIX HHTEPECOB, CMIOCOOHOCTEH K XMMIH, HHTEPECOB H NOoTpebHOoCTel oblecTBa,

6) IKOIOrHYEeCKOro BOCMHTAHUAS

IKONIOTMYECKH LeeCO0DPa3HOrO OTHOLISHHS K MPHPOJAE KaK HCTOYHUKY CYIIECTBOBAHUA XKH3HH HA 3eMIIE;

NOHUMAaHUs [I00ANbHOrO XapakTepa 3KONOrHYecKux npodieM, BIHAHHA 3KOHOMHYECKHX MPOLECCOB HA COCTOSHHE MPHPOAHOH H COLHAJBHOM
cpensl,

OCO3HAHHS HEOOXOANMOCTH HCTONb30BAHUSA AOCTHXXEHHI XUMUH AN pellieHHs BOPOCOB PaLHOHANBHOTO MPHPOAONONb30BaHNUA,

AaKTHBHOTO HENPUATHA ACHCTBHI, NPHHOCAIIMX BpeJ OKPYXKAKINEH NPUPOAHONH Cpene, YMEHUs NPOrHO3HPOBATH HEONaronpusTHeIE
IKOJIOTHYECKHE NOCEACTBHA NPEANPHHIMASMBIX NeHCTBUH H NPeNOTBPAILATh HX,

HaJHYHs Pa3sBUTOrO 3KONOTHYECKOTO MBILIIEHHS, SKOJOTHYECKOH KyNbTYphl, ONbITa AEATENBHOCTH SKOJOTMUECKON HampaBleHHOCTH, YMEHHS
PYKOBOICTBOBAaTbCA MMM B TO3HABaTENbHOI, KOMMYHHMKaTHBHOH H COLHANbHOH NpPaKTHKE, CNOCOOHOCTH W YMEHHsA AaKTHBHO IPOTHBOCTOSATH
naeonoruu xemohobuu;

7) NeHHOCTH HAYYHOr0 MO3HAHHA:

MHPOBO33pEHHs, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH H OOILECTBEHHON NPaKTHKH,

NMOHUMAaHHUA crietudUKY XMMHH KaK HayKH, OCO3HAHHS €€ pond B GOpPMUPOBAHHH PALIHOHANBHOTO HAyYHOTO MBIIUJIEHHS, CO3AAHHH LEJOCTHOTO
NpeACTaBIeHHA 00 OKPYXKAKILeM MHpe KaK O €JMHCTBe NMPHPOAbl M 4€NIOBeKA, B NMO3HAHHM NMPHPOAHBIX 3aKOHOMEPHOCTEH H pelmeHnH mpobiem
COXPaHEeHUsA NPUPOAHOIO PaBHOBECHS,

yOekIéHHOCTH B 0co00ii 3HAUMMOCTH XHMHHU IJIS1 COBPEMEHHOH LMBUIM3ALHM. B €€ ryMaHUCTHUYECKOH HANpaBJIeHHOCTH H Ba)XKHOH poNu B
CO30aHMH HOBOH 0a3bl MaTepHalbHON KyJbTypbl, B pelleHHH TINo0albHbIX MNpodieM YCTOHUMBOIO pa3BUTHUA 4YEJNIOBEUECTBA — CHIPHEBOIA,
JHEPreTHYECKOH, MUIIEBOH W 3KOJOrHYECKOH 0€30MacHOCTH, B Pa3BUTHH MEAHLHHBI, ODECMNEUEeHHH YCJIOBHI YCHELIHOrO TPyAa U JKOJOTHYECKH
KOMQOPTHOI *KM3HH KaKAOTO UJieHa O0LeCTBa,

€CTeCTBEHHO-HayYHOH TpPaMOTHOCTH: MOHHMAHUA CYLIHOCTH METONOB TO3HAHUSA, HCMONB3yeMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH
HCIMONB30BATh MOJIy4aeMble 3HAHUA MAJIA aHAIU3a U OOBSICHEHHS SIBJICHUI OKPY)KAKOLIEro MUpa H MPOUCXOAAIINX B HEM H3MEHEHMH, YMEHHs 1eNaTh
00OCHOBAHHBIE 3aKIIKOYEHHS HA OCHOBE HAay4HBIX (PAKTOB M HMEIOLIMXCS JAHHBIX C LIEJIBIO MOJIYHeHHUs JOCTOBEPHBIX BBIBOJOB;

CMOCOOHOCTH CaMOCTOSITENBHO HCMONB30BATh XUMUYECKHE 3HAHUA AN pelleHHs npodiieM B peaNbHbIX XKU3HEeHHBIX CUTYaUUAX;

HHTepeca K MO3HAHHIO, UCCIENOBAaTeNIbCKOMN AEATENBHOCTH,



FOTOBHOCTH M CIIOCOOHOCTH K HENpepbIBHOMY 00pa30oBaHUIO M CaMOOOPa30BaHMIO, K aKTHBHOMY TMOJIyYE€HHUIO HOBBIX 3HAHW MO XMMHU B
COOTBETCTBUH C JKH3HEHHBIMHU MOTPEOHOCTAMH,
HHTEpeca K 0OCOOEHHOCTSIM Tpya B Pa3InuHbIX chepax npodecCHOHANBHON AesITeNbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJibTaTbl OCBOSHHUS IPOrpaMMbI 110 XUMUK Ha YPOBHE CpeiHero odiiero o0pa3oBaHusl BKIOYAIOT:

3HauUMUMBbIe 17151 (POPMUPOBAHMSI MUPOBO33PEHHS O0YUAIOLINXCA MEKAUCLUILTHHAPHBIE (MEXKIIPEAMETHBIE) O0IIeHaYYHbIE TTOHATHSA, OTPAKAIOIINE
LEJOCTHOCTh HAYYHOH KapTHHBI MHUPa U CreUu(HUKy METOAOB MO3HAHMS, WCMONb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepus, BEIIECTBO, SHEPTHS,
sSIBJICHHE, TpOLIeCC, CUCTeMa, Hay4HbIii (hakT, MPUHLKI, THIOTe3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCIeqOBaHUE, HaOIoJeHHe, H3MepeHue,
3KCIEPUMEHT M JIpyrue);

yHUBEpCajJbHble  yueOHble  nedcTBUs  (MO3HABaTeNIbHBIC, KOMMYHHKATHBHbBIE,  peryjasTHUBHBIC), oOecneuuBaomue  HopMupoBaHHE
(YHKIMOHATBHON TPAMOTHOCTH M COLIMAJIBHON KOMITETEHLIMN O0YHYar0 LIIXCs,

CNOCOOHOCTE O0YHAKOIIMXCsl MCIONb30BaTh OCBOEHHBbIE MEKANCUMIUIMHAPHBIE, MHUPOBO33PEHYECKHUE 3HAHHUS M YHHBEpCasibHble y4yeOHbIe
JIEHCTBHS B [TO3HABATENBHON U COLIMAJIbHON NPAKTHUKE.

MertanpenMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHHBEPCAIBHBIMH Y4eOHBIMH NO3HABATEILHBIMH, KOMMYHHKATHBHBIMU U PEryJISTUBHBIMU
NEHCTBHSAMMU.

ITo3HaBaTe/ibHbIE YHHBEPCABbHbIE Yy4eOHbIe 1eHCTBHSA

1) 6a30BbIe JIOrHYeCKHE JeHCTBUA:

CaMOCTOSATENILHO GOPMYJIMPOBATh U aKTYaJM3UPOBaTh NPoOJIeMy, paccMaTpHBATh €€ BCECTOPOHHE;

OMpeAensTh UeNH AEATENbHOCTH, 3a/1aBasi NapameTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTD PE3YJIbTAThl AEATEIbHOCTH C MOCTaBICHHBIMH
LEJIAMH,

UCIIOJIL30BaTh MPU OCBOCHUM 3HAHMM NMPUEMBI JIOTMYECKOrO MBIIJIEHHUS: BBIAENATE XapaKTEPHbIE MPU3HAKK TOHATHI M yCTaHABIMBATh MX
B3aMMOCB$I3b, HCIIOJIb30BATh COOTBETCTBYIOLLHE MOHATHS /UIsi O0BSICHEHHS OTAEIbHBIX (PAKTOB U SBJICHUH,

BBIOMPATh OCHOBAHUS M KPUTEPUU 111 KIACCH(UKALIMH BEIECTB U XMMHUUECKUX PeaKLnii;

YCTaHaB/IMBATh MPUYHHHO-CJIEICTBEHHBIEC CBA3U MEXKIY MU3Yy4aeMbIMU ABJICHUSIMH,

CTPOUTH JIOTHYECKHE pacCykaeHuss (MHAYKTHBHbIE, JEAYKTHUBHbIE, [0 AaHAJOrWH), BBISBIATE 3aKOHOMEPHOCTH U NPOTHUBOpEYHs B
paccMaTpUBaeMbIX SIBIEHUSIX, (OPMYJIMPOBATE BIBOIBI U 3aKIIOYEHUS,



NPUMEHATh B MpoLecce MO3HAHHS MCMOIb3yeMble B XHMHHM CUMBOJMYECKHE (3HAKOBbIE) MOENH, MpeoOpa3oBbIBaTh MOAENbHbIE MPEeICTaBIeHHUS
— XHMHYECKHIl 3HAK (CHMBOJI) 3JI€MEHTA, XUMHYeCKas (GOopMysa, YPaBHEHHE XHMHYECKOH PeakuMu — MpU PeleHHH y4eOHBIX MO3HABATEIbHBIX H
NPAaKTHYECKUX 3a7a4, NPHMEHATh HA3BaHHBIE MOJEJbHBIE TNPEACTABJIEHHs IS BBIABJICHHS XapaKTePHbIX MNMPHU3HAKOB H3YYAaeMBbIX BEIIECTB U
XUMHYECKHX PeaKuHii.

2) 6a30BbI¢ HCCIEAOBATENbCKHE ACHCTBHS

BJIAIETh OCHOBAMHU METOIOB HAYYHOIO IO3HAHHUS BELECTB H XHMHUYECKHX PeaKLHil;

(bOpMYyJIHPOBATE LEIH H 33ha4H HCCIENOBAHHs, HCIIONB30BATh MOCTABIEHHBIE H CaMOCTOATENBHO CHOPMYNHPOBAHHBIE BOIPOCH! B KAYECTBE
HHCTPYMEHTA MO3HAHHA H OCHOBBI 111 POPMUPOBAaHHS MMIOTE3b] MO MPOBEpKe MPAaBHIbHOCTH BbICKa3bIBAeMbIX CY KICHHIA;

BJAJeTh HAaBbIKAMH CAMOCTOSATENLHOTO TUNIAHUPOBAHHS U MPOBEIEHHA YUEHHYECKUX 3KCMIEPHMEHTOB, COBEPLICHCTBOBATh YMEHHS HaOmomaTh 3a
XOAOM HPOLECCa, CAMOCTOSITEIBHO MNPOTHO3HPOBATh €ro pesynbTaT, (opmynupoBath OOOOIIEHHS M BBIBOABI OTHOCHTENIBHO JOCTOBEPHOCTH
Pe3yJIbTaTOB HCCNEAOBAHHS, COCTABIATE OOOCHOBAHHBIN OTYET O NPOJENaHHOH padore;

NpHOOpeTaTh ONBIT YYEHHYECKOH HCCIeNOBaTENBCKOH 1 MPOSKTHOH AeATENbHOCTH, TIPOABIATE CIIOCOOHOCTE H FOTOBHOCTD K CAMOCTOATENbHOMY
MOUCKY METOIOB pelleHHs MPaKTHUECKHUX 3a1a4, MPUMEHEHHIO Pa3JIHUHBIX METOOOB MMO3HAHHSL.

3) padoTta ¢ nudpopmaunneii:

OPHEHTHPOBAThCS B PA3NIMUHBIX HCTOUHHKAX HH(OpPMALMH (HAy4YHO-TIONYJIAPHAs INTEPATYPa XMMHUECKOrO COAEPIKaHHA, CIIPABOUHBIE MOCOOHS,
pecypcbl MIHTepHeTa), aHamM3HpOBaTh HMHPOpPMALHMIO pasnUYHBIX BUAOB W (OPM NpEICTaBNeHMsA, KPHTHUECKH OLIEHHBATH €€ NOCTOBEPHOCTb U
HETPOTHBOPEUHBOCTD;,

bopMyIHPOBATE 3aMPOCHI U MPUMEHATh PA3J/IMMHBIE METOABI NMpH Noucke U orbope uHpopmaimu, HEOOXOAUMON Ui BHIMOMHEHHS Y4YeOHbIX
3a/a4 ONPEeAENEHHOrO THIIA,

NpHOOpeTaTh OMbIT HCMIONB30BAHNA HHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI H Pa3IHUHBIX MOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOHPATh ONTUMANBHYIO (opMy NpeacTaBiieHua WHGopMaLuu (cxembl, rpaduKy, JHArpaMMbl, TAONHLBI, PHCYHKH U ApyTHe),

HCIIONB30BATh HAYUHbIH A3bIK B Ka4eCTBE CPEACTBa MpH paboTe ¢ XUMHUeCKoH HHPOpPMALHe: NPUMEHTh MEXIpPeAMETHbIE ((pu3ndecKue
MaTeMaTH4eCKHe) 3HAKH U CHMBOJBL, (hopMy bl aO0peBHATY P, HOMEHKIATYPY,

HCTIONB30BAaTh 3HAKOBO-CHMBOJIHYECKHE CPECTBA HATMIAOHOCTH.

KoMMyHHKATHBHBIC YHHBEPCAIbHbIC YIeOHbIE AEHCTBHSAS

3a7aBaTh BOMPOCH! N0 CYLIECTBY 00CYy:KAa€MOIi TeMbl B X0Ie AUalora W/HIH AHCKYCCHH, BBICKa3bIBaTh HASH, POpMynHpOBaTh CBOU
NPEANIOKEHNA OTHOCHTENIBHO BBINOJHEHHS NMPEIIOKEHHON 33/1a4H,

BBICTYNATh ¢ NPE3EHTAlMEH Pe3yNbTaTOB M103HABATENBHON AEATENIbHOCTH, MONYHEHHBIX CAMOCTOATENIBHO HIM COBMECTHO CO CBEPCTHHKAMU NPH
BBITIOJIHEHHH XHMHYECKOTO SKCMEPUMEHTa, MPaKTHYeCKOH padoThl 0 HCCIeNOBaHHUIO CBOHCTB H3Y4aeMbIX BEILECTB, pealu3aliH yueOHOro MpoeKTa,
H $OpMyYJIMPOBATh BBIBOABI MO Pe3yIbTaTaM NMPOBEAEHHBIX HCCIENOBaHHIT MyTEM COTNAaCOBAHHUS MO3HLMI B Xode o0cyskaeHHs H 0OMeHa MHEHHAMH.



PeryasiTuBHbIe YHHBepPCAJIbHBIE YueOHbIe 1eHCTBHS:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYLIECTBJSITh CBOK MO3HABATENbHYIO J€SATENIbHOCTh, ONpenelss e€ Leiu U 3aiaqyu, KOHTPOJIUPOBATh U 110
Mepe HEeOOXOMMMOCTH KOPPEKTHPOBATH Ipe/uiaraeMblii ajiropuT™ AEWCTBUIT MPU BBINOJIHEHUH yueOHBIX M HCCIE0BATENbCKUX 3ajady, BbIOMPATh
Hanbonee 2P pexkTUBHLBIN COCOd UX peleHus ¢ Y4ETOM MONyHYeHHs HOBBIX 3HAHUI O BELIECTBAX U XUMUYECKUX PEAKLHUX;

OCYLIECTBJIATE CAMOKOHTPOJIb AEATEIbHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATHI

ITpeamerHble pe3ysibTaTbl OCBOEHUS MMPOrpaMMbl 10 XMMHUU Ha yrilyOJI€HHOM YpPOBHE Ha YPOBHE cpejHero oOliero oOpa3oBaHHs BKIHOYAKOT
cneuuduyeckne mams ydeOHOro mnpenmera «XHUMHS» HAayuyHble 3HAHMS, YMEHMS M CHOCOOBI JNEHCTBHI MO OCBOEHHIO, HHTEPIpETALHH U
npeodpa3OBaHUIO 3HAHUIL, BHbI AEATEJBHOCTHU O MOJYYEHHUI0 HOBOTO 3HAHUSA U MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4€OHBIX CHTyaLUsX, a TAKKE B
peabHbIX KU3HEHHbIX CUTYaLUsIX, CBA3aHHBIX ¢ XUMHEH. B nporpamMme no XuMuu rpeMeTHble pe3yJbTaThl MPEACTABIEHbI 10 I0J1aM H3Y4YeHHUs.

10 KJIACC

ITpenmeTHbie pe3yabTaThl 0OCBOEHHs Kypca «OpraHudeckas XUMUsD» OTPaKaroT:

COPMHPOBAHHOCTD NPEACTABICHUI: O MeCTe€ M 3HAYEHUM OPraHWYeCKOH XMMHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B obecrnedeHuu
YCTOIYHUBOTO Pa3BUTHs YEJIOBEYECTBA B PELICHUM MPOOIeM JKOJOTHUECKOH, YHEPreTUUeCKOH M MUIIeBOi 0€30MacHOCTH, B Pa3BUTHH MEIHULIHBIL,
CO3JIaHMH HOBBIX MaTepPHAJIOB, HOBBIX HCTOYHUKOB HEPruy, B 00€CNEeUEeHHH PALIMOHATIBHOTO MPUPOJONOIbL30BaHNA, B (POPMUPOBAHHHU MUPOBO33PEHUs
1 0o011eit KyJIbTYypbl YEJIOBEKa, a TAKXKe HKOJOrnyeck 0OOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/10pPOBbIO U MPUPOHOI Cpere;

BJIQJIEHHE CUCTEMON XHMMWYECKUX 3HAHWii, KOTOpas BKJIOYAET: OCHOBOINOJIATAlOIUe TMOHATUS — XHUMHUYECKMH 3JIEMEHT, aroM, SApO M
JNEeKTPOHHAs 000JI0UKa aTOMa, S-, p-, d-aToMHBIe OpOUTANN, OCHOBHOE M BO30YKAEHHOE COCTOSHHSA aTOMa, rHOPUAM3aLNsA aTOMHBIX OpOuTanei, HoH,
MOJIEKYJIA, BaJIEHTHOCTb, 3JIEKTPOOTPHLIATEIbHOCTD, CTENEHb OKUCIEHHUS, XUMUYECKasi CBsI3b, MOJIb, MOJIIPHAsi Macca, MOJIIPHbIH 00BEM, yriIepoaHbIi
ckener, (PYHKLMOHaJbHAsl TPYyNMa, pajuKan, CTPYKTYpHble (GOpMyJibl (Pa3BEPHYTbIE, COKpAIUEHHbIE, CKEJIETHbIE), M30MEpUsl CTPYKTypHas M
NPOCTPAHCTBEHHAs! (reOMeTpUYecKas, ONTHYECKas), U30MEpPbl, TOMOJIOTMYECKUIH pPsif, TOMOJIOTH, YIJA€BOAOPOABI, KHCIOPOA- H a30TCOAEpIKalliue
OpPraHUYEeCKHE COEIUHEHUs,, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3B€HO, BICOKOMOJIEKYJIIPHBIE COSIMHEHNS, TEOPUH, 3aKOHBI (e pHOaNUYecKuil 3akoH 1.
W. Menneneesa, Teopusi CTpoeHUsl opraHnyeckux seuiectTs A. M. ByTiiepoBa, 3aKkOH COXpaHEHMsl MAcChl BEIIECTB, 3aKOH COXPAHEHMs U NMpeBpalleH s
3HEPrHH MPH XUMHYECKHX PEaKLHsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XUMHH, MUPOBO33PEHYECKUE 3HAHMS, JI€KallUe B OCHOBE MOHMMaHHsI
NPUYIHHHOCTH U CUCTEMHOCTH XHUMHYCCKHUX HBJICHPIfi; OpeacTaBJICHHUA O MEXaHH3MaX XHUMHUYCCKHUX peaKum?I, TEPMOOAHHAMHUYCCKHUX U KHHCTHYCCKHUX



3aKOHOMEPHOCTAX HX MPOTEKAHKsA, O B3aUMHOM BJIHSHHH aTOMOB U I'PYINI aTOMOB B MOJIEKyJIaX (WHOYKTHBHBII U Me30MEepHbIH 3 (eKThl, OpHEHTAHTLI
I u II pona); daxTosornyueckne CBeieHHs O CBOIICTBAX, COCTaBe, MOJYHeHHH H 0€30MaCHOM HCHOJIb30BAHHH BAXKHEHIINX OPraHHYECKHX BEIIeCTB B
OBITY U NMPaKTHYECKOH AEATENbHOCTH 4eJIOBeKa, OOIIMX HAay4YHBIX NPHHLMIAX XMUMHYECKOrO HMPOH3BOACTBA (HA NMPHMEpe NMPOH3BOACTBA METAHOJIA,
nepepaboTKH He(hTH),

c(hOpMHPOBAHHOCTb YMEHHI: BBIABNATH XapaKTepHble MPU3HAKKU MOHATHI, YCTAHABIMBAaTb HX B3aHMOCBA3b, HCMOIb30BATh COOTBETCTBYIOLIHE
NOHATHA NPH ONMHCAHHH COCTaBa, CTPOSHUA U CBOMCTB OPraHHYECKHX COANHEHHI,

chOPMHPOBAHHOCTEL YMEHHIA:

HCIOJNB30BaTh XMMHUUECKYIO CUMBOJIMKY M COCTABJICHHA MONEKYIAPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILEHHBIX U CKEIETHBIX) (hOpMy.I
OpPraHH4YECKHX BELLECTB;

COCTABJISTh YPABHEHUA XHMHYECKHX PEAKIMH M PacKpelBaTh WX CYIIHOCTb. OKHCIMTEIbHO-BOCCTAHOBHTENIBLHBIX PEAKIMH NOCPEICTBOM
COCTaBJICHHs! JIEKTPOHHOTO DajlaHCa ITHX PEAKLHH, peaKkLil HOHHOTO 0OMeHa MyTEM COCTABJICHHUS HX MOJHBIX H COKPALIEHHBIX HOHHBIX YPAaBHEHHI,

H3TOTABJIMBAaTb MOAEIH MOJIEKYJl OPraHHYECKUX BELIeCTB AN WIUTOCTPALHK HX XUMHYECKOTO M MPOCTPAHCTBEHHOIO CTPOEHHS;

c(hOpPMHPOBAHHOCTb YMEHHI: yCTaHABIMBATb NPHHALIEKHOCTh M3Y4EHHbIX OPraHHYECKHX BEILECTB IO MX COCTaBY H CTPOCHHIO K
ONPENEIEHHOMY KJACCy/TPyNne COEAHHEHMH, 1aBaTh UM Ha3BaHUA NO cucTematnueckol Homenknatype (IUPAC) wu npuBOAMTH TPHBHAJIbHBIE
HA3BAHUA JUIs OTJEIbHBIX MpPEACTABUTENEH OPraHHYeCKHX BEIIeCTB (3THJIEH, ALETHIIEH, TONYOJ, MIHLEPHH, 3THISHIMKONb, GeHon, dopManbaerus,
aleTanbAerii, aleToH, MypaBbiHas KHCJIOTa, YKCYCHAas KHCJIOTa, CTE€apHHOBas, ONCHHOBAs, MaJbMUTHHOBAaA KHUCIOTHI, INIHUHH, aJaHHH, MaJibTO34,
(bpyKTO3a, aHUINH, JUBHHII, H3OTIPEH, XJIOPOTPEH, CTHPOJ H APYTHE),

c(hOpPMHPOBAHHOCTb YME@HHsI ONPEAEIIATL BH XMMHUYECKOI CBA3H B OPraHUYECKHX COEANHEHHsAX (KOBAJEHTHAsi H MOHHAs CBS3b, G- U M-CBA3b,
BOJOPO/IHAsI CBAA3b),

c(hOpMHPOBAHHOCTb YMEHHS TPHMEHATDH MOJIOXKEHHS TEOPHH CTPOEHHS OpraHnyecKux seilects A. M. bytneposa nas o0biAcHeHNA 3aBHCHMOCTH
CBOJICTB BELIECTB OT UX COCTaBa U CTPOCHHUH,

c(hOPMHPOBAHHOCTL YMEHHIT XapaKTePH30BaTh COCTaB, CTPOSHHE, (PH3NUECKHE U XMMHYECKHE CBOHCTBA TUIMHYHBIX NPEACTABUTENCH PasIHYHBIX
KJIaCCOB OPraHM4ECKHX BEIIECTB: AJIKAHOB, IIUKJIOAJKAHOB, AJIKEHOB, aJIKAJHEHOB, aJIKHHOB, APOMATHYECKHX YIIIEBOJOPOAOB, CIIHPTOB, AJIbAECTH/OB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CJOXKHBIX 3(DHPOB, JKUPOB, HUTPOCOEAWHEHUH H aMHHOB, aMUHOKHCIIOT, O€JKOB, YrieBOoAOB (MOHO-, IH- U
MONMCAaXapUAOB), HIUIIOCTPHPOBAaTh NeHETUYECKYIO CBS3b MeXKAY HMMH YPAaBHEHHSMH COOTBETCTBYIOLIHX XMMHUYECKHUX peakUUi ¢ HCMONb3OBaHHEM
CTPYKTYPHBIX (hopmyr,

chopMHPOBAHHOCTb YMEHHs MOATBEPKAATb HAa KOHKPETHBIX NMpHUMepax XapaKTep 3aBHCHMOCTH PEAKLHOHHON CMOCOOHOCTH OpraHH4ecKHX
COeNHHEHUH OT KPaTHOCTH U THIA KOBAJIEHTHOI CBA3H (G- U M-CBA3M), B3aHMHOTO BIIHSHHS aTOMOB H IPYIIIN aTOMOB B MOJIEKYJIAX,

chOpMHPOBAHHOCTE YMEHHUS XaPaKTEPH30BATh HCTOUHHKH YIVIEBOJOPOIHOIO ChIpbs {He(Th, MPUPOAHBIH ra3, yroys), cnocobe! ero nepepadborku
H [PAKTHYECKOe MPHMEHEHHE POAYKTOB nepepaboTky;

chopMHPOBAHHOCTD BNANEHHS CHCTEMOl 3HAHMH O €CTECTBEHHO-HAyYHbIX METONAX MO3HAHWA — HAOJIONEHHH, M3MEpPEeHHH, MOIENHPOBAHHH,
IKCTIEPUMEHTE (PeaNbHOM H MBICIICHHOM) H YMEHUsA PUMEHATb 3TH 3HAHHS,



c(hOPMHPOBAHHOCTb YMEHHS MPHMEHSTH OCHOBHBIE OMEPALIMH MBICAUTENbHON AESTENbHOCTH — AHAIW3 M CHHTE3, cpaBHeHHe, obobuieHue,
CHCTEMATH3ALIHIO, BbISBJIEHHE IIPHYHHHO-CIIEACTBEHHBIX CBA3EH — AV U3YUeHHs CBOICTB BEILECTB H XMMHYECKHX PeaKLHii;

chOPMHPOBAHHOCTh YMEHHH: BHIBJIATH B3aHMOCBA3b XHMHUYECKUX 3HAHHH C NOHATHSAMH U NPEACTABICHUAMU APYTHX €CTeCTBEHHO-HAYYHbIX
npeaMeToB [Js GoNiee OCO3HAHHOTO TMOHHMAHHS CYLIHOCTH MAaTepHAJbHOrO €IMHCTBA MHPA, HCMOJb30BAaTh CHCTEMHBIE 3HAHHS MO OPraHHYECKOM
XUMHH 10151 OOBbACHEHHA U MPOTHO3MPOBAHHS ABNEHHI, HMEIOLINX €CTECTBEHHO-HAYUHYIO MPHPOLY,

cOPMHPOBAHHOCTL YMEHHI: IPOBOAMTH PACUETH MO XHMHYECKUM (DOPMYJIaM M YPaBHEHMSIM XHMHUYECKHX PEaKUil ¢ HCIONb30BAHHEM
¢usnuecknx BeanuuH (Macca, OOBEM Tra3oB, KOJHYECTBO BEILECTBA), XaPAKTEPU3YIOLIMX BEILECTBA C KOJHYECTBEHHOH CTOPOHBI PACuUérbl MO
HAXOXKOEHHIO XHMHYECKO (OPMYNbI BELIECTBA MO H3BECTHBIM MACCOBBIM HOISM XHMHYECKHX SJEMEHTOB, MPOAYKTAM CrOPaHus, MIOTHOCTH
ra3o00pasHbIX BELIECTB,

chOPMHPOBAHHOCTL YMEHHIA: IPOrHO3UPOBAT, AHAAN3UPOBATh H OLIEHUBATH C MO3ULMI IKONOrHIECKON OE30IaCHOCTH NOCIEACTBHS OBITOBOI U
NPOU3BOACTBEHHON AEATEIbHOCTH 4€JIOBEKA, CBA3AHHON ¢ mepepaboTKOil BELECTB, MCIONB30BAThH NOJYUEHHbIE 3HAHUS U [PHHATHSA IPAMOTHBIX
peleHuit npobiieM B CHTYaLHSX, CBA3aHHbBIX ¢ XMMUEN,

c(OpMHPOBAHHOCTb YMEHHIl. CAMOCTOSATENBHO TUIAHHPOBATH W MPOBOAHMTH XMMHYECKHH OSKCIEPHMeHT (MOJyueHHe M H3ydeHHe CBOWCTB
OPraHU4eCKHX BEILUECTB, KAUECTBEHHBIE PEAKLUH YIJIEBOAOPOIAOB PA3IMYHBIX KIACCOB U KHUCAOPOACOAEPHKAIMX OPraHHYECKUX BELIECTB, PELICHHE
IKCHEPHMEHTAJIPHBIX 3afa4 110 PAClO3HABAHMK) OPraHMMECKHX BEINECTB) ¢ COOMOAeHHeM npasmi 0e30macHOro obpalieHus ¢ BELECTBAMH H
naGopatopHbIM 00opyadoBaHUeM, (OpPMyNHpOBaTb WeNb HCCIENOBaHMA, MNPEOCTABISATE B PasiuuyHoil (opMe pe3yneTaThl 3KCTMEpHMEHTa,
aHAJIH3HPOBATD # OLEHHMBATb HX AOCTOBEPHOCTD,

cHOPMHPOBAHHOCTb YMEHHIA:

coOMIONaTh NPaBUIa KOJOTHYECKH LENeCOO0Pa3HOro MOBENEHHs B OBITY H TPYAOBOH ASATENBHOCTH B LEJNAX COXPAHEHHS CBOErO 370POBBAI,
OKpY’KaloLeil MPUPOTHOI cpeabl U AOCTHKEHUSA €€ YCTOMYHMBOro pa3ByUTHS,

OCO3HABaTh OMACHOCTb TOKCHYECKOTO NEfiCTBHS Ha JKMBBIE OPraHU3Mbl ONMpeNeNéHHBIX OPraHHYeCKHX BelleCTB, MOHMMAas CMBICH MOKa3aTens
IJIK;

AHAJIM3UPOBATH LIENECOOOPA3HOCTh MPUMEHEHHS] OPraHHYECKHX BEIIECTB B MPOMBIULIEHHOCTH U B OBITY ¢ TOUKH 3PEHUS COOTHOIUEHHS PHCK-
noJb3a;

C(hOpPMHPOBAHHOCTb YMEHHIA: OCYILECTBISATE LIEJICHANPABIEHHbI MOUCK XMMUYECKOH MHPOPMALHM B Pa3jiHYHbIX HCTOYHHKAX (HaydyHas W
yueOHO-HAy4HAsA  JIMTEPAaTypa, CpPeacTBa  MaccoBoii  uHpopmaimy, HHTEPHET HW  APYrUe), KPUTHYECKH AHAIU3HPOBATH XMMHUUYECKYIO
uH(popMauuio, nepepalaThiBaTh €€ H HCMOb30BATh B COOTBETCTBUH C MOCTABJEHHON yueGHOIT 3anadeii.

11 KJIACC

IMpenmerHsie pe3ynbTaThl OCBOSHUA Kypca «O0mas u HEOPraHUYeCKast X UMHUS» OTPAXKAKOT;



c(hopMHPOBAHHOCTb TPEACTABNICHHH: O MaTepHalbHOM €IHHCTBE MHPA, 3aKOHOMEPHOCTAX H INO3HABa€MOCTH SBICHHUH MpPUPOABI, O MECTe U
3HAUYEHUH XHMHH B CHCTEME€ €CTeCTBEHHBIX HayK U €€ poNH B 00eCNmeYeHHH YCTOMYMBOrO pPa3BUTHA, B PelIeHHH NpodNeM 3KOJOrHYECKOH,
JHEPreTHYECKOH U NMHINEBOH O€30MacHOCTH, B Pa3BHTHH MEAHLHHBI, CO3JaHHH HOBbIX MATEPHAJIOB, HOBBIX MCTOYMHHKOB 3HEPruu, B 00€CHedeHHU
paLHOHAJIBHOTO MPHPOAONONB30BaHHs, B (OPMUPOBAHHH MHPOBO33peHMS M OOWIeH KyAbTypbl 4YENOBEeKa, a TAaKKe 3KOJOTHYECKH ODOCHOBAaHHOIO
OTHOLIEHHS K CBOEMY 3[0POBbIO H NMPHPOAHOH cpele;

BJIAAEHHE CHCTEMOH XHMHYECKHX 3HAHMH, KOTOpas BKIKUYAET: OCHOBOMOJAraKOIIUE MOHATHA — XHMHUYECKHH 3JIEMEHT, aToOM, sAAPO aToMa,
H30TOMBI, 3JIeKTPOHHAs 0o0ONIOYKAa aToMa, -, p-, d-aToMHble OpOHTAaNH, OCHOBHOe H BO30YXKNAEHHOE COCTOSHMA aTOMA, MOPHAM3ALUSA ATOMHBIX
opbuTarneii, HOH, MOJIEKYJ1a, BAICHTHOCTD, JIeKTPOOTPHLATENbHOCTD, CTENEHb OKUCIIEHHS, XUMHYECKas CB3b (KOBAJIEHTHAsA, MOHHAs, METaJIHUeCcKas,
BOIOPONHAS ), KPHCTAJINYECKAs peLlETKa, XHMUYECKas peakLHs, pacTBOpP, SJEKTPOJIHTEL, HE3JEKTPOIUTEL, 3JIeKTPONUTHYECKasd AUCCOLIHALINS, CTETNeHb
JAUCCOLHALIMY, BOJOPO/HBII MOKA3aTeNb, OKHCIIHTENb, BOCCTAHOBHUTEb, TEINOBOH 3h()eKkT XUMHUYECKOH peakiHy, CKOPOCTh XHMHYECKOH peakiuy,
XHMHY€CKOE PABHOBECHE, TEOPHH H 3aKOHbI (TEOPHS NIEKTPOIUTHYECKON AuccoLHaLuH, nepuoanieckuii 3akon JI. M. Menneneesa, 3ak0H COXpaHeHHs
MacChl BEILECTB, 3aKOH COXPAHEHHs U MPeBPaILeHNs SHEPTHU NMPH XUMHYECKHX PEakUyaxX, 3aKOH MOCTOAHCTBA COCTABa BELIECTB, 3aKOH JEACT BYIOIIHX
Macc), 3aKOHOMEPHOCTH, CHMBOJIHUECKHIT A3bIK XMMHH, MHPOBO33peHUYECKHE 3HAHNA, JieXkKalllie B OCHOBE NOHHMMAaHUA NPHYHHHOCTH U CHCTEMHOCTH
XMMUYECKHX SIBJIEHHH; COBPEMEHHbIE NMPEACTABICHHA O CTPOSHHH BEILECTBA HA aTOMHOM, HOHHO-MOJIEKYJIAPHOM M HAJAMOJEKYIAPHOM YPOBHSX,
NPEACTABJIEHUs 0 MEXaHHU3MaX XHMHYECKHX peaxuui, TEPMOAHHAMHYECKHX
H KHHeTHYECKHX 3aKOHOMEPHOCTAX HX MPOTEKaHHsA, O XMMHYECKOM PaBHOBECHH, PACTBOPAX H OHCHEPCHBIX CHCTeMaX; (haKTONOTHYECKHe CBEISHHS O
CBOJICTBAX, COCTaBe, MONY4Y€HHH H 0€30MacHOM MCMOJNB30BAHMM BaKHEHIIMX HEOPraHHYeCKHX BEILECTB B OBbITY M NMPAKTHYECKOH AeATENbHOCTH
4eJI0BeKa, OOLMX HayYHbIX NPHHINNIAX XHMH4ECKOro NPOHU3BOJICTBA,

chOPMHPOBAHHOCTb YMEHHI: BBIABJIAT XaPaKTE€PHBIE NMPH3HAKH MOHATHII, YyCTAHABIHBATb UX B3aHMOCBA3b, HCIONB30BATh COOTBETCTBYIOLIIHE
MOHATHA NPH ONMHCAHHN HEOPTaHHYECKHX BELIECTB H HX MpPeBpalleHHil;

c(hOpPMHPOBAHHOCTb YMEHHSI HCIONB30BAaTh XMMHUYECKYI0 CHMBOJIHKY IJIS COCTaBJIEHHs (hOPMYJN BEWIECTB U YPaBHEHHI XUMHUYECKHX PEaKLHIi,
cucreMatHyeckyrd HomMeHKNaTypy (IUPAC) u TpuBnaabHble HA3BAHHS OT/AEJIbHbBIX BEILECTB,

c(hOPMHPOBAHHOCTL YMEHHS ONPEAEIATh BAJIEHTHOCTh H CTENEHb OKHCIIEHHS XHMHUUYECKHX IEMEHTOB B COSANHEHHSX, BHA XHMHYECKOH CBSI3U
(koBaneHTHas, HOHHasA, MeTaJllIN4eckas, BOAOPOAHAs ), TUI KPUCTAJUTHYECKO! PeLlETKH KOHKPETHOTO BEILEeCTBa,

chopMHPOBAHHOCTD YMeHHA OOBACHATL 3aBHCHMOCTb CBOMCTB BEIIECTB OT BKMAA XHMHYECKOIl CBA3M H THUMA KPUCTAJUIHYECKOH PELIETKH,
OOMEHHBII 1 JOHOPHO-aKLENTOPHBIH MeXaHH3Mbl 00pa30BaHHUs KOBAJIEHTHOH CBA3H,

chopMHpOBaHHOCTb YMEHUH: KJIaccHULNPOBATE. HEOPrAaHHYECKHE BELIECTBA MO HX COCTABY, XUMHYECKHE PEAKLHU MO PasaM4HbIM NPH3HAKaM
(uHcy ¥ COCTaBY pearHpylOLIHX BELIECTB, TEIUIOBOMY 3(dekTy peakuuH, U3MEHEHHIO CTeneHeH OKHCIeHNs 3JEeMEHTOB, OOpaTHMOCTH, Y4acTHIO
KaTaJIN3aTopa U APYrHe), CAMOCTOATENLHO BHIOHPATL OCHOBAHUSA U KPUTEPUH [T KNACCH(PHKALIMN H3YUAaEMBIX BEIIECTB U XHMHYECKUX PEAKIIHI,

c(hOPMHPOBAHHOCTL YMEHHS PACKPBIBATL CMBICH mepuoandeckoro 3akoHa JI. M. MeHpeneeBa H N€MOHCTPHPOBATb €ro CHCTEMATH3HPYIOLIYIO,
OOBACHUTENBHYIO H POTHOCTHYECKYIO GYHKLIUH,

chOpMHPOBAHHOCTD YMEHHIl: XapaKTepH30BaTb OSJEKTPOHHOE CTPOEHHE aTOMOB M MOHOB XMMHYECKHX 3JIEMEHTOB MEPBOrO—YeTBEPTOrO
nepuoaos Ilepuonnueckoii cucremsr JI.H. Menaeneesa, ucnosb3ys MOHATHA «IHEPTETHUECKHE YPOBHH», «3HEPreTHYECKHE NOAYPOBHUY, «S$-, p-, d-



aTOMHbIE OPOUTANN», KOCHOBHOE H BO30OYKAEHHOE 3HEPreTHYECKHE COCTOAHHS aTOMa», OOBACHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOIMCTB XUMUYECKHX
3NIEMEHTOB H HX CO€MHEHUH 1o nepuoaam u rpynnam [lepuoanueckoii cucremsl . 1. MeHnneneesa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHHSI HX 3JIEKTPOHHBIX 0DOIOUEK,

chopMHPOBAHHOCTD YMEHHI1. XapaKTepH30BaTh (onuceIBaTH) obwue XHMHYECKHE CBOHCTBA BELLECTB Pa3IHYHbIX
K/1aCCOB, MIOATBEPKAATh CYLISCTBOBAHNE TeHETHYECKOH CBA3M MeXAYy HEOPraHHYeCKHMH BELIECTBAMH C MOMOLIbIO YPaBHEHHI COOTBETCTBYHOLUHX
XHMHYECKHX PEeaKkiuii,

c(hOPMHPOBAHHOCTb YMEHHUS PACKPBIBATb CYI[HOCTb. OKHCIIHTEIbHO-BOCCTAHOBHTENBHBIX PEAKLMil MOCPEACTBOM COCTABJIEHHS 3JIEKTPOHHOIO
OanaHca 3THUX peakUMH, peakuHil HOHHOro oOMeHa MyTéM COCTaBJIEHHA WX TONHBIX H COKPALIGHHBIX HOHHBIX YPABHEHWIl, peakuMii ruapoiusa;
peakLHii koMekcooOpa3osaHus (Ha NpUMepe THAPOKCOKOMITIEKCOB LIMHKA M aIIOMHHHA);

chopMHPOBAHHOCTE YMEHUS OOBSICHATD 3AKOHOMEPHOCTH NPOTEKAHHs XHMHYECKUX PeaKUHil ¢ y4€TOM HX IHEPreTHYeCKHX XapaKTepPHCTHK,
XapaKkTep H3MEHEHHsi CKOPOCTH XHMHHYECKOH PeakuyH B 3aBHCHMOCTH OT Pa3jJH4HbIX (DAKTOPOB, a TAKXkKe XapakTep CMELIEHHA XHMHYECKOrO
paBHOBECHS MO BAUAHHEM BHEWHHX BosaelicTeui (mpuHLun Jle Ilatense);

c(hOpPMHPOBAHHOCTb YMEHHS XapaKTEpH30BaTb XMMHYECKHE PEaKLWH, Jiexkallle B OCHOBE MPOMBILIIEHHOTO MOJYyYeHHS CEPHOH KHCIOTHI,
aMMuaka, obIe HAyYHBIe PUHIHIBI XUMHYECKHX ITPOH3BOJCTB; 1eNeCo00Pa3HOCTh MPHMEHEHHS HEOPTaHHUECKHX BELIECTB B MPOMBIIIIEHHOCTH H B
OBITY C TOYKH 3PEHHS COOTHOIIEHHS PHCK-TIONIB3Q,

c(hOpMHPOBAHHOCTb BIAJCHHS CHUCTEMOH 3HaHMH O MeTOJaX HAyyHOTO TMO3HAHHS SBICHWUI MNpupoAbl — HaONIOLEHHE, H3MEpEHHE,
MOIEIMPOBAaHHE, 3KCIEPHMEHT (peaNbHblii H MBICIACHHBI), HCMONB3YEMBIX B €CTECTBEHHBIX HAayKaxX, YMeHHsd NPHMEHSTh 3TH 3HAHUA IpU
IKCMIEPHMEHTANIbHOM HCCIEAOBAHUH BEILECTB H [ OOBACHEHHs] XHMHYECKUX SIBJCHUI, HMEIINX MECTO B MPUPOAE, NMPAKTHYECKOH AeATENbHOCTH
4eJIOBEKA U B MOBCETHEBHOM JKU3HH,

c(hOpPMHPOBAHHOCTb YMEHHS BBIABNIATE B3aHMOCBS3b XHMHYECKHUX 3HAHHUI C MOHATHAMH M MPEACTAaBICHUAMH APYTHX €CTEeCTBEHHO-HayuHbIX
NpeaMeTOB Wi OoNee OCO3HAHHOTO MOHHMAHHS MaTEPHANIbHOTO €HHCTBA MUPA;

c(hOPMHPOBAHHOCTb YMEHHsI IPOBOANTh PACUEThl. C HCIONB30BAaHHEM IOHATHH «MAacCoBass JOJA BEIECTBA B PAacTBOPE» H «MOJLSIPHASA
KOHLIEHTPALMs»; MacChl BELIECTBA WM 00OBEMA rasa 1o M3BECTHOMY KOJMYECTBY BELIECTBA, MAcCe HIH 00bEMY OAHOTO M3 YMACTBYIOIIHX B PeaKLUU
BELLECTB, TeruioBoroe >¢pdexra peaklHy;, 3HaUeHNs BOLOPOAHOIO MOKa3aTelsl pacTBOPOB KHCJOT H ILENoYeH C M3BECTHOI CTENeHbl0 AHCCOLMALNY;
macchl (00bEMa, KONMHYECTBa BELIECTBA) MPOAYKTAa peakLHM, €CIH OJHO M3 MCXOOHBIX BELIECTB JAHO B BHIE PAacTBOpA C ONpENEeNéHHON MacCOoBON
J0J1€H paCTBOPEHHOrO BEILECTBA HITH AAHO B H30BITKE (MMEET NPHMECH), A0 BBIXOAA MPOAYKTA PeaKIHy, OOBbEMHBIX OTHOILEHHI ra3os;

chOopMHPOBAHHOCTb YMEHHIi: CAMOCTOSTENBHO IVIAHHPOBATh U MPOBOAUTb XMMHYECKHI 3KCTIEPUMEHT (NPOBEAEHHE peakLHii HOHHOTO OOMeHa,
NOATBEPKAEHHE Ka4eCTBEHHOTO COCTABA HEOPraHWYECKHX BEILECTB, ONpefeNieHHe Cpelbl PACTBOPOB BEILECTB C MOMOLIbIY HHAMKATOPOB, H3yueHHe
BJIMSHUA PA3IUYHBIX (PAKTOPOB HA CKOPOCTb XHMHHECKOH PeaKIUH, PELISHHE IKCIEPUMEHTAIbHBIX 3a7a4 no TeMaMm «Metamne» un «Hemeramasn») ¢
cobmonennem mnpaun OezonacHoro ofpameHuss ¢ BemecTBamMH U J1adOpaTOpHBIM 00OpynoOBaHHEM, (OpMyIHPOBaTH LENb HCCIENOBAHUA,
NpeCTaBNIATh B Pa3sNHYHOH ¢opMe pe3ynbTaThl SKCIIePUMEHTA, AHANH3HPOBaTh H OLIEHHBATh WX JOCTOBEPHOCTD;

chopMHpOBAHHOCTD YMEHHUH: coOMoAaTh MpaBHIAa [ONB3OBAHHS XHMHYeCKOH mocynoil H nadopaTopHbIM o0opynoBaHMeM, OOpallleHHS C
BELIECTBAMH B COOTBETCTBHH ¢ HHCTPYKLMSAMH MO BBINOIHEHHK) TaOOPAaTOPHBIX XHMMHYECKHX OTbITOB, 3KOJOTHYECKH LEIeCOO0Pa3sHOro NoBeNeHH s B



ObITY M TPYIOBOH JAEATENBHOCTH B LEJSX COXPAHEHUs CBOEro 3JI0pOBbs, OKPYJKAIOLIeH NPUPOAHON Cpelbl M JOCTHKEHUs €€ YCTOWYMBOIO
pPa3BUTHsA, OCO3HABATh OMACHOCTb TOKCHYECKOTO ACHCTBHS HA JKUBbIE OPraHU3Mbl OMNPENENEHHBIX HEOPTaHMYECKUX BELIECTB, MOHUMAsh CMBbICI
nokasarens [1/IK;
c(pOPMHPOBAHHOCTh YMEHHIA: OCYLIECTBJSATh LE€JCHANPABISHHbII MOUCK XUMHYECKOH HMH(pOpPMALMU B PA3JIMYHbIX MCTOYHHKAX (Hay4yHas U
yueOHO-Hay4yHasi JuTeparypa, cpeacrsa maccoBoi wHpopmauuu, MHTEpHET M JApyrue), KPUTHUECKH aHAJIW3UPOBATh XMMHUYECKYIO HMH(POpPMALMIO,
nepepadaTeIBaTh €€ U UCMOIB30BaTh B COOTBETCTBUH C NMOCTABIEHHON yueOHOM 3a1auen.
TEMATHYECKOE INIAHUPOBAHHUE

10 KJIACC
Ne HavMeHOBaHue pa3fesioB U TeM NPOrpaMMbl KosinyecTBO YacoB dneKTpoHHbIe (LUpoBbIe)
n/m Bcero| KonTposbHble | [lpakTHyeckue obpasoBaTe/ibHble pecypChl
paboThl paboThl

Pazjes 1. TeopeTH4yecKre 0CHOBbI OpraHM4ecKoi XMMUH

1.1 [[lpeamet opranuyeckoit xuMuu. Teopus cTpoeHUs 8 bu6anoteka LIOK
OopraHu4eckux coeiuHeHui A. M. byTiiepoBa https://m.edsoo.ru/d69df650

WToro 1o paspeny 8

Pazgen 2. YriieBoaopoabl

2.1 |llpepesibHble yriaeBoJ0poO/ibl — ajJKaHBbl, 5 bubanoreka LIOK
MKJI0aJKaHbl https://m.edsoo.ru/d69df650

2.2 |HenpepenbHble yriaeBoAOpoO/Abl: alIKeHbl, alKajueHsl, | 14 1 bubauorteka JOK
aJIKMHbI https://m.edsoo.ru/d69df650

2.3 |ApomaTuyecKkHe yriaeBoAopobl (apeHbl) 8 bubanoreka LIOK

https://m.edsoo.ru/d69df650

2.4 |llpupojHble UCTOYHUKH YTI€BOJOPOOB U UX 4 bubaunorteka LHIOK
nepepaboTKa https://m.edsoo.ru/d69df650

2.5 |[laysoreHNpousBO/HbIE YIJIEBOJOPO/OB 4 1 bubauoreka LIOK

https://m.edsoo.ru/d69df650

HUTtoro no pasgeny 35

Paszpe 3. Kucsopoacoaepakaljie opraHu4ecKie coeJHHeH U

3.1 |Cnuptsl. ®eHoOn 11 1 bu6anoreka JOK




Ne HavMeHoOBaHUe pa3/ie/ioB U TeM NPOTPaMMBbI KosnyecTBO yacoB JneKkTpoHHbIe (LUdpoBbIe)
n/n Bcero| KonTposabHbie | [IlpakTHueckue obpasoBarebHble pecypcbl
paboThl paboThl
https://m.edsoo.ru/d69df650
3.2 |KapboHuibHble coeJUHEHUS: allbJleTU/ bl U KETOHBL. 21 1 bubauoreka HOK
Kap6oHoBbIe KUC0ThL. C/10%KHbIe 9QHUpbL. KUphbI https://m.edsoo.ru/d69df650
3.3 |YrueBogpbl 9 1 bubauoreka IIOK
https://m.edsoo.ru/d69df650
WUtoro no pasgeny 41
Pa3z e 4. A3oTcogepKaujye opraHu4yeckKkue coeJUHEeHUs
4.1 |AMuHBI. AMUHOKHCAOTHI. benku 12 1 2 bubanorteka HOK
https://m.edsoo.ru/d69df650
WToro no paspeny 12
Pa3gen 5. BoicokoMoJIeKy/IIpHble CoeAUHEeHUS
5.1 |BblicoKOMOJIEKY /IsIpHbIE COeIUHEHHUS 6 1 bubanoreka LIOK
https://m.edsoo.ru/d69df650
UToro o paspeny 6
OBIIEE KOJIMYECTBO YACOB I10 [ITPO'PAMME 102 3 6
11 KJIACC
Ne HaumeHoBaHuMe pa3/ie/ioB U TeM NIPOrpaMMbl KosnunyecTBO 4acoB dneKTpoHHbIe (LUPpPOBLIE)
n/m Bcero| KouTposbHble | [lpakTHyeckue o6pasoBaTe/bHble pecypCel
paboThl paboThl
Pazges 1. TeopeTuyecKkue 0CHOBBI XMMHUH
1.1 [Ctpoenue aToma. [lepuoguyeckuit 3aKoH U 9 Bubanoteka LIOK
[lepuoanyeckasi cucreMa XMUMHUYECKUX 3ieMeHTOB /l. https://m.edsoo.ru/2dd57f24
U. MeHeeeBa
1.2 |CtpoeHue BeljecTBa. MHOroo6pasue BellleCTB 11 1 bubauoreka LIOK

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




Ne HavMmeHOBaHuMe pa3/ie/ioB U TeM IPOrpaMMbl KosnyecTBO YacoB dneKTpoHHbIe (LUPpPOBLIE)
n/n Bcero| KonTtposbHble | [IlpakTHueckue obpasoBaTeslbHble peCypChl
paboThl paboThbl

1.3 [XuMuyeckue peakyuu 19 1 3 bubauoreka LIOK
https://m.edsoo.ru/2dd57f24

WUrtoro no pasjeny 39

Pa3pen1 2. Heopraunyeckast XMuMus

2.1 |HemeTannbl <yl 1. 3 bubanorteka LIOK
https: //m.edsoo.ru/2dd57f24

2.2 [Metanibl 23 1 2 bubtaunorteka JOK
https://m.edsoo.ru/2dd57f24

WToro 1o pasjeny 54

Pa3paen 3. XuMHU4 ¥ ’KU3HDb

3.1 [MeTo/bl MO3HAHHUS B XUMHUH. XUMUS U }KU3Hb 9 bubaunoreka LIOK
https://m.edsoo.ru/2dd57f24

Wtoro no paspeny 9

OBIIEE KOJIMYECTBO YACOB 110 ITPO'PAMME 102 4 8

NMNOYPOUHOE IINIAHUPOBAHUE

10 KJIACC

Ne Tema ypoka KosinyecTBO YacoB Hata dJeKTpOHHbIEe iU poBbIe

n/n Beero| KonTposbtbie | MpakTudeckue | 13Y4€HAS obpasoBaTesibHbIE PeCYpChl

paboThI paboThl
1 |[lpeaMeT v 3HaYeHHe OpraHUYeCcKOd XUMHH, 1 8.09-13.09 | Bu6anoTeka L[OK

npeAcTaBieHHe 0 MHOTO06pa3uu
OpraHW4yecKux coeIMHEeHUH

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

2 |3/1eKTpOHHOE CTpOeHHe aToMa yrJiepo/ia 1
(ocHOBHOE 1 BO3OYKAEHHOE COCTOSIHUSA).
BasieHTHbBIE BO3MOXKHOCTH aTOMa yrjepofa

8.09-13.09

bubsaunoTteka LHIOK
https://m.edsoo.ru/0ce6fd4c




Ne Tema ypoka KosinyecTBO 4acoB Hara JneKTpoHHbIe LUPPOBLIE
n/n Beero| Konrposbhbie | lpaktrueckue | 13Y4€HHA obpasoBaTe/bHbIEe peCypChl
paboThl paboThI
3 |XuMuuecKkasi CBSI3b B OpraHUYECKHUX 1 15.09-20.09 | Bu6anoTtexa HOK
coeiMHeHUSIX. MexaHU3Mbl 06pa30BaHUS https://m.edsoo.ru/8d39f5c8
KOBaJIEHTHOM CBA3H, CII0COOBI pa3pbiBa CBsA3eH
4 | Teopusi CTpOEHMs OPraHUYECKUX coelUHeHnH | 1 15.09-20.09 | Bu6aunoreka LIOK
A. M. BytsiepoBa https://m.edsoo.ru/9e595ch8
5 |Buabl ©30MepuH: CTPYKTypHas, | 15.09-20.09 | Bu6anoTtexa HOK
NMpocTpaHCTBeHHas!. DJeKTPOHHBIe 3¢ eKThbI B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OpraHHYeCKUX CoeAMHeHHH
6 |[pexacraBieHue o KaacCUPUKALUU U | 22.09-27.09 | Bu6auoTeka L[OK
cucreMathyeckas HomeHksaTtypa (IUPAC) https://m.edsoo.ru/c212dd21
OpraHUYeCcKUX BeleCTB
7 |Knaccudukanus peakiuii B oOpraHM4ecKoi 1 22.09-27.09 | Bu6anoTeka L[OK
XHMHH https://m.edsoo.ru/ba5706aa
8 |CucremaTu3anusa v 06001eHHe 3HAHUH 110 1 22.09-27.09 (Bu6aunoTeka LJOK
TeMe https://m.edsoo.ru/87a37cab
9 |AnkaHbl: TOMOJIOTHYECKUH psiji, oblias 1 29.09-4.10  [Bu6anoTteka [JOK
dopMyJia, HOMEHKJIaTypa U U30MepHusl, https://m.edsoo.ru/25a14636
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI
10 |dusnyeckre U XMMHYECKHe CBOMCTBa ajikaHoB | 1 29.09-4.10 | Bu6anoTeka [JOK
https://m.edsoo.ru/3137711c
11 [HaxoxaeHue asikaHOB B npupo/e. Coco6bl 1 29.09-4.10 | Bu6auoTeka L[OK
noJly4yeHUs U IpUMeHeHue aJIKkaHOB https://m.edsoo.ru/259b0a5b
12 |llukioasKkaHbl: 061as popmy.ia, i 6.10-11.10 | Bu6anoreka L[OK

HOMeHKJIaTypa U H3OMepHs, 0COOEHHOCTH
CTpOeHUA U XUMHUYEeCKHX CBOMCTB, CIOCOOBI

https://m.edsoo.ru/156730d2




Ne Tema ypoka KosinyecTBO 4acoB Hara JneKTpoHHbIe LUPPOBLIE
n/no Beero| Konrposbhbie | lpaktrueckue | 13Y4€HHA obpasoBaTe/bHbIEe peCypChl
paboThl paboThI
MOJIyYeHHsl U IPUMEHEHHe

13 |PeleHue pacyEéTHBIX 3a/1a4 Ha OMpe/ieieHne 1 6.10-11.10 | Bu6auoTteka LJOK
MOJIEKYASAPHOH GOPMYJibl OpraHUYecKoro https://m.edsoo.ru/bf84d8eb
BelllecTBa M0 MacCOBbIM /10JISIM aTOMOB
3/71eMEeHTOB, BXO/ISILIUX B €r0 COCTaB.

CucremaTH3al s U 0606111eHHe 3HaHUH 110
Teme

14 |[AnkeHbl: FOMOJIOTUYECKUH psijl, oO1as 1 13.10-18.10 | Bu6anoTeka IIOK
dopmyia, HOMEHK/IATypa, 3JIeKTPOHHOE U https://m.edsoo.ru/273b0ale
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY L.

CTpyKTypHas M [{UC-TPaHC-U30MepPHs] aJIKEHOB

15 |dusuyeckre U XUMHYECKHeE CBOWCTBA i | 13.10-18.10 | Bu6anoTeka LIOK
ankeHOB. [IpaBuso MapkoBHUKOBaA https://m.edsoo.ru/21069ccd

16 [Cnoco6bl mosyuyeHus U IpUMeHeHHe aTKeHOB 1 13.10-18.10 | Bu6anoTexa LHOK

https://m.edsoo.ru/665dc058

17 |lpakTHyeckasi pa6ora N2 1 1o Teme 1 1 20.10-25.10 | Bu6amoTteka LIOK
“[lonyyeHue 3TU/IeHA U U3y4YEHUE ero https: //m.edsoo.ru/0941eed8
CBOMCTB"

18 |PeleHue pacyéTHBIX 3a/la4 Ha onpejieieHHe 1 20.10-25.10 | Bu6auoTeka L[OK
MOJIEKYISAPHOH GOPMYJIbI OpraHUYecKoro https://m.edsoo.ru/e9ea9921
BelllecTBa

19 |AnkajueHbl: cONpshKEHHbIE, U30JHMpOBaHHbIe, | 1 20.10-25.10 | Bu6auoTeka L[OK
KyMyJiupoBaHHble. OCOO€HHOCTH https://m.edsoo.ru/04298c0a
3JIEKTPOHHOT'O CTPOEHHSI

20 |XuMHyecKHe CBOMCTBA COMPSHKEHHBIX JUEHOB 1 5.11-8.11 | Bu6aunoTteka LJOK

https://m.edsoo.ru/e561253d




Ne Tema ypoka KosinyecTBO 4acoB Hara JneKTpoHHbIe LUPPOBLIE
n/n Beero| Konrposbhbie | lpaktrueckue | 13Y4€HHA obpasoBaTe/bHbIEe peCypChl
paboThl paboThI
21 |Cnoco6bl MoayYeHUs: U TpUMeHeHHe 1 5.11-8.11 | Bu6auoTeka L[OK
aJaKaJHeHOB https://m.edsoo.ru/1aa81660
22 |AJIKMHBI: TOMOJIOTHYECKUH psij, obLiast 1 5.11-8.11 | Bu6aunoTteka [JOK
dbopMysia, HOMEHK/IaTypa, 3J1eKTPOHHOE U https://m.edsoo.ru/68b6ccic
MPOCTPaHCTBEHHOE CTPOEHUE MOJIEKYI,
dusHyecKre CBOHCTBa
23 |XuMHuecKkHe CBOHCTBA a/IKHHOB 1 10.11-15.11 | Bu6anoTeka LIOK
https://m.edsoo.ru/23493a93
24 |KauecTBeHHbIe peaKIiiy Ha TPOWHYIO CBA3b | 10.11-15.11 | Bu6anoTtexa HOK
https://m.edsoo.ru/7b1c48da
25 |CrnocoGhl mosyyeHtsi U MpUMeHeHHe aJKMHOB 1 10.11-15.11 | Bu6sanoTeka LIOK
https://m.edsoo.ru/a6f9alea
26 |PeureHue 3a/a4: pacyéThl 110 ypaBHEHHIO 1 17.11-22.11 | Bu6anoTeka LIOK
XUMHYECKOH peaKiuu https://m.edsoo.ru/5db8e526
27 |CucreMaTHsanua U 060061[eHHe 3HAHUH 110 L 17.11-22.11
TeMe
28 |ApeHbl: TOMOJIOTHYECKHH psiji, 061ast 1 17.11-22.11 | Bu6anoTeka L|OK
dopmysa, HOMeHK/IaTypa. JJ1eKTPOHHOe U https://m.edsoo.ru/a92a7094
MPOCTPaHCTBEHHOE CTPOEHUE MOJIEKY/I
6eH30J1a ¥ TOJyOJIa, UX PU3HUYeCKHe CBOWCTRA
29 |X¥MHYecKHe CBOWCTBA apeHOB: peaKluu /| 24.11-29.11 | Bu6anoTeka LLOK
3aMeLlleHus https://m.edsoo.ru/a44alae4
30 |XumMHyecKkue CBOHCTBA apeHOB: peaKluu 1 24.11-29.11 | Bu6aunoreka LOK
NnpUcoeUHEeHHUs], OKUCIIeHHUe TOMOJIOT OB https://m.edsoo.ru/a44alae4
6eH30J1a
31 [Oco6eHHOCTH XUMHUYECKUX CBOHCTB CTHpOJIA 1 24.11-29.11 | Bu6anoTeka LOK




Ne Tema ypoka KosinyecTBO 4acoB Hara JneKTpoHHbIe LUPPOBLIE
n/no Beero| Konrposbhbie | lpaktrueckue | 13Y4€HHA obpasoBaTe/bHbIEe peCypChl
paboThl paboThI
https://m.edsoo.ru/d5018a54
32 |PeuleHue pacuéTHbIX 33/]a4 Ha OMpe/ie/lIeHHe 1 112-16.12 | Bu6auoteka LJOK
MOJIeKyJISIpHON GopMyJibl OpraHu4yecKkoro https://m.edsoo.ru/53461a2c
BelllecTBa
33 [CrmocoGbl mosy4eHus U IpUMeHeHHe apeHoB 1 1.12-16.12 | Bu6auoteka LJOK
https://m.edsoo.ru/6f717d09
34 |TeHeTHuecKas CBSA3b MEX/Y pPa3JTuIHBIMUA 1 1.12-6.12
KJIaCCaMH yTJ/1€BOJJOPO/I0B
35 [PacyéTbl no ypaBHEeHHUSIM XUMHUYeCKHUX 1 812-13.12
peakuuii. CucTreMaTu3auus u 060611eHe
3HaHWMH 110 TeMe
36 |lpuposHbiii ras. [lonyTHble HeQTsIHbIE ra3bl 8.12-13.12
37 |KaMeHHBbIH yro/ib ¥ MPOAYKTHI ero 8.12-13.12 | Bu6aunoTeka L|OK
nepepaboTKu https://m.edsoo.ru/69b3398b
38 |HedTb 1 ciocoGbl eé nepepaboTKH. L 15.12-20.12 | Bu6anoTeka HOK
[IlpuMeHeHHe MPOAYKTOB NepepaboTKU HePTH https://m.edsoo.ru/21f9de78
39 |leHeTHuecKasi CBA3b MEX/Y pa3JUYHbIMU 1 15.12-20.12
KJlacCaMH yTJIeBOJ0PO/I0B
40 |TanoreHONpPOU3BO/HbBIE YTIEBOAOPOIOB: 1 15.12-20.12 | Bu6anoTeka LHOK
3JIeKTPOHHOE CTPOeHHe; peaKl|uu 3aMellleHus https://m.edsoo.ru/82b4d759
rajoreHa
41 |/leficTBHe LesoYel Ha rajioreHnpousBoiHbie. | 1 22.12-27.12
B3aumo/ieiicTBHe AUTasoreHaslKaHOB C
MarHHeM U [UHKOM
42 |CucremaTHU3alysi M 060611eHHe 3HaHUM 110 1 22.12- bubauoreka l1OK
pasgeny "YraeBogopobl” 27.12 https://m.edsoo.ru/20e89f22




Ne Tema ypoka KosinyecTBO 4acoB Hara JneKTpoHHbIe LUPPOBLIE
n/no Beero| Konrposbhbie | lpaktrueckue | 13Y4€HHA obpasoBaTe/bHbIEe peCypChl
paboThl paboThI

43 |KoHTposibHas paGoTa Mo TeMe 1 1 22.12-27.12 | Bu6auoteka LJOK
"YraeBopopoanbl"” https://m.edsoo.ru/95c¢9¢298

44 |IlpepesibHble 0JJHOATOMHbIE CIUPTHI: 1 29.12— bubanoreka L|JOK
roMoJIOTHYeCcKHUH ps, obuias popmy.a, L2 https: //m.edsoo.ru/df04c5cd
CTpOeHHEe MOJIEKYJI, U30MEpPHSsI, HOMEHK/IATypa,
KJaccuukalus, puanyeckre CBOHCTBA

45 |XuMuyeckue CBOMCTBA Npejie/ibHbIX 1 12.01-17.01 | Bu6anoTeka LIOK
O/IHOQTOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe

46 |Cnoco6bl Moy4YeHUsl U IPUMEHeHHe i 12.01-17.01 | bu6auoTteka LIOK
OZJHOATOMHBIX CIUPTOB https://m.edsoo.ru/484100000000000

47 |IlpocTeie 3¢Upbl: HOMEHK/IATypa U u3omepusi, | 1 12.01-17.01 | Bu6aunoreka LJOK
0CO6EHHOCTH PU3UYECKUX U XUMUYECKUX https://m.edsoo.ru/c2c788b2
CBOWCTB

48 |MHOroaTOMHbIe CITUPThI: 3TUIEHTJIUKOJIb U 1 19.01-24.01 | Bu6anoTexa HOK
rJIMLEepHH, UX PU3HYEeCKHe U XUMHUYeCKHe https://m.edsoo.ru/ee4d84aa
CBOWCTBa

49 |Crnoco6bl MoJy4eHus: ¥ TpUMeHeHHe 1 19.01-24.01 | Bu6aunoTteka LJOK
MHOI'0aTOMHBIX CIUPTOB https://m.edsoo.ru/d12e567d

50 |®eHon: cTpoeHHEe MOJIEKYIbI, pU3HUECKHE 1 19.01-24.01 | Bu6anoTexa LIOK
cBokicTBa. TokcMyHOCTb peHosia https://m.edsoo.ru/2ce726f8

51 [XumuuecKue cBoWcTBa peHoJia /| 26.01-31.01 | Bu6imoTeka LIOK

https://m.edsoo.ru/037ca5f9
52 |Cnoco6bl mosyyeHUs U IpUMeHeHHe dpeHona 1 26.01-31.01 | Bu6amoreka LOK
https://m.edsoo.ru/c77ddf4c
53 |llpakTHyeckas pa6oTa Ne 2. PelieHue 1 1 26.01-31.01| Bu6anoTexa LIOK

SKCIIEpHMEHTAJ/IbHbBIX 3a/1a4 I10 TEME "Cl'll/IprI

https://m.edsoo.ru/fd0ced09




Ne Tema ypoka KosinyecTBO 4acoB Hara JneKTpoHHbIe LUPPOBLIE
n/no Beero| Konrposbhbie | lpaktrueckue | 13Y4€HHA obpasoBaTe/bHbIEe peCypChl
paboThl paboThI
u ¢peHosbl"
54 |CucremaTH3salua U 06001eHHe 3HAHUH 110 1 2.02-07.02  (Bu6aunoreka LJOK
TeMe "CUpTHI U GeHosbl" https://m.edsoo.ru/1810ch9b
55 |Anbaerujbl U KETOHbI: 3JIEKTPOHHOE CTpoeHHe| 1 2.02-07.02 | Bubaunoteka LOK
KapOOHU/IbHOU IpyNIibl; TOMOJIOTHYeCKHe https://m.edsoo.ru/b139beaa
psAbl, o61ias Gopmyia, U30MepUs U
HOMeHKJIaTypa
56 |Anbjerusibl ¥ KeTOHbI: pU3HYecKHe cBOMCTRa; | 1 2.02-07.02  |pu6aunoTeka LJOK
peaxkLuu NPUCOeJUHEeHHUS https: //m.edsoo.ru/c887425c
57 |Peakuuu OKHCI€HUA U Ka4eCTBEHHbIE 1 9.02-14.02  (Bu6aunoTeka [JOK
peakiMy aJbJeruioB U KEeTOHOB https://m.edsoo.ru/a393baa9
58 [Cnoco6bl mosy4yeHHUs ajibJleru/l0B U KETOHOB 1 9.02-14.02 |Bu6saunoTeka LIOK
https://m.edsoo.ru/520d1c51
59 |[OpHOOCHOBHBIE MpejiesibHble KapOOHOBbIE 1 9.02-14.02 (Bubauoteka LJOK
KU CJI0Thl, 0CO6E€HHOCTH CTPOEHHUS UX MOJIEKYJI https://m.edsoo.ru/fecOb113
60 |U30MepHsi M HOMeHKJIaTypa Kap6OHOBBIX 1 16.02-21.02 | Bu6anoTeka LIOK
KHCJIOT, UX QU3HUYeCKHe CBOMCTBa https://m.edsoo.ru/700cc87b
61 |XuMHU4YecKHe CBOMCTBA Npe/e/bHbIX 1 16.02-21.02 | Bu6aunoreka LJOK
O/IHOOCHOBHBIX KAPOOHOBBIX KHCJIOT https://m.edsoo.ru/40e6e0e9
62 |0coGeHHOCTH CBOMCTB MypaBbUHOM KMCAOTHL | 1 16.02-21.02 | Bu6auoTeka L[OK
MHoroo6pasue kapbOHOBBIX KUCJIOT https://m.edsoo.ru/bb31be71
63 |OcoOGeHHOCTH CBOMCTB: HemnpeaelbHbIX U 1 24.02- bubauoreka I1OK
apoMaTH4YeCcKHX KapOOHOBBIX, JUKapOOHOBBIX, 28.02 https://m.edsoo.ru/83a08773
TUAPOKCUKapPBOHOBBIX KUCIOT.
[IpesicTaBUTE M BBICIUMX KAPOOHOBBIX KUCJIOT
64 |IloHATHE O TPOU3BOAHBIX KAPOGOHOBBIX KHCAOT| 1 24.02-28.02 | bu6anoTeka L[OK




Ne Tema ypoka KosinyecTBO 4acoB Hara JneKTpoHHbIe LUPPOBLIE
n/n Beero| Konrposbhbie | lpaktrueckue | 13Y4€HHA obpasoBaTe/bHbIEe peCypChl
paboThl paboThI
https: //m.edsoo.ru/0d162d9d
65 |Cnoco6bl mosiyyeHust U IPUMEHEeHHe 1 24.02-28.02 | Bu6auoteka LJOK
KapOOHOBBIX KUCJIOT https://m.edsoo.ru/7c¢065¢9d
66 |CnoxHble 3QUPBI: TOMOJIOIMYeCKUH psj, 1 2.03-703  |Bu6aunoTteka [JOK
obuaa Gopmysia, U30MepHusi U HOMeHKJIaTypa https://m.edsoo.ru /adfffe6d
67 |dusudeckre U XUMUYECKHe CBOWCTBA 3UPOB | 2.03-7.03 | Bu6auoTeka L[OK
https: //m.edsoo.ru/ad6b94b2
68 |PellleHHe pacyéTHBIX 3a/ia4: [0 ypaBHEHHIO 1 2.03-7.03
XUMHUYECKON peaKILlMH, Ha onpesiesieHue
MOJIeKyIsIpHO# GOpMyJIbl OpraHUYeCcKoro
BelleCTBa
69 |IpakTHyeckas pa6oTa Ne 3. PelieHue 1 1 10.03-14.03 [ Bu6sanoTeka LIOK
3KCIepUMeHTaJIbHbIX 3a/a4 110 TeMe https://m.edsoo.ru/486671fb
"Kap6oHoBble KUCA0ThI. C10XkKHbIe 3pupbL”
70 |XKupsl: cTpoeHHe, pU3UYECKHUE U XUMUYECKHE L 10.03-14.03 | Bu6anoTteka HOK
CBOMCTBA (TMAPOJIN3) https://m.edsoo.ru/al19¢5b98
71 |Oco6eHHOCTH CBOMCTB KU POB, COZleprKalliiX 1 10.03-14.03 | Bu6anoTeka LHOK
OCTaTKU Helpe/eJbHbIX )KUPHBIX KUC/IOT. https://m.edsoo.ru/b0331922
Kupsl B ipupose
72 |Mblsia KaK CoJIM BBICLIMX KapGOHOBBLIX KUC/IOT, | 1 16.03-21.03 | Bu6aunoTteka LJOK
MX Motollee aeicrBue. [loHsgTHE O https://m.edsoo.ru/3c566565
CUHTeTHUYeCKUX MorwLuX cpegcTrax (CMC)
73 |TeHeTHUyecKas CBA3b yri1eBOJOPO/OB U 1 16.03-21.03 | Bu6aunoreka LOK
KU CJI0pO/ICO/iepKalliMX OpraHuyeCcKuX https://m.edsoo.ru/56790c96
BeLeCTB
74 |PacyéThl M0 ypaBHEHUSIM XUMHUYECKUX 1 16.03-21.03




Ne Tema ypoka KosinyecTBO 4acoB Hara JneKTpoHHbIe LUPPOBLIE
n/n Beero| Konrposbhbie | lpaktrueckue | 13Y4€HHA obpasoBaTe/bHbIEe peCypChl
paboThl paboThI
peakLui
75 |CucremaTtusanusa U 060061eHHe 3HAHUH 10 1 23.03-27.03 (Bu6aunoreka LJOK
TeMe https://m.edsoo.ru/f8eaf2eb
76 |061as xapaKTepucTHKa yrJeBO/OB U 1 23.03-27.03 | Bubaunoteka LJOK
Kkaaccudukalus yrieBojoB (MOHO-, JU- U https://m.edsoo.ru/7a9693a1l
noJIMcaxapHu/ibl)
77 |MoHocaxapubl: GU3UYeCKHe CBOMCTBA U 1 23.03-27.03 | Bu6anoTeka L[OK
HaxoJ/leHHe B Ipupo/jie https://m.edsoo.ru/b4bdda2d
78 |llpuMeHeHHe I/IIOKO3bI, €€ 3HaYeHHe B 1 6.04-11.04 | Bu6anoTeka L[OK
YKU3He/leATeJIbHOCTH OpraHu3ma https://m.edsoo.ru/5e61122d
79 |[ucaxapufibl: caxapo3a, MaJbT03a U JIAaKTO3a. i 6.04-11.04 | Bu6anoTeka L[OK
HaxoxeHre B IpUpo/ie U IpUMeHeHH e https://m.edsoo.ru/eb0384e7
JlMcaxapuzioB
80 |IMosncaxapHibl: CTPOEHHE MAaKPOMOJIEKY.I, 1 6.04-11.04 | Bu6anoTeka L[OK
dusnyeckre U XMMHYeCKHe CBOMCTRBA, https://m.edsoo.ru/72a04508
NpUMEeHEeHHe
81 |IloHsiTHe 06 HCKYCCTBEHHBIX BOJIOKHAX 1 13.04-18.04 | Bu6anoTteka LIOK
https://m.edsoo.ru/6216e766
82 |PellleHHe pacyeTHBIX 33/la4 Ha OMpefieieHHe 1 13.04-18.04 | Bu6anoTeka LHOK
JIOJIM BBIX0/Ia MPOJYKTa peaKiuu OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOXKHOT'0
83 |[CucremaTH3anuda v 06001 eHHe 3HAHUH 110 1 13.04-18.04 | Bu6amoreka LJOK
paszeny https://m.edsoo.ru/08d4364c
84 |KoHTposbHas paboTa 1o Teme 1 1 20.04-25.04 | Bu6auoreka LLOK

"Kucnopoacoaepxauiyde opraHuyeckre
coeJJUHeHUA"

https://m.edsoo.ru/42c6678e




Ne Tema ypoka KosinyecTBO 4acoB Hara JneKTpoHHbIe LUPPOBLIE
n/n Beero| Konrposbhbie | lpaktrueckue | 13Y4€HHA obpasoBaTe/bHbIEe peCypChl
paboThl paboThI
85 |AMuHBI: KlaccubuKalus, CTpOeHUE MOJIEKY, 1 20.04-25.04 (Bu6aunoTeka LJOK
obuiast opmyia, U3oMepusl, HOMeHKJIaTypa U https://m.edsoo.ru/efa7e6ca
du3MyecKkre CBOMCTBA
86 |XuMuyeckue cBoOMCTBA aludaTHYeCKUX 1 20.04-25.04 | BubaunoTeka LIOK
aMHHOB https://m.edsoo.ru/1bc5cf80
87 |AHWIMH: CTpOEHHE aHU/IMHA, 0COGEHHOCTH I 27.04-30.04 (Bu6auoTeka LJOK
XMMHWYECKHUX CBOWCTB aHUJIMHA https://m.edsoo.ru/39cd21f1
88 |CrnocoObl noay4eHus: U IpUMeHeHHe 1 27.04-30.04 | Bu6aroTeka LIOK
anudaTUYeCKUX aMHHOB https://m.edsoo.ru/eal38763
89 |AMHHOKHC/JIOThI: HOMEHKJ/IaTypa U U30MepHs, 1 27.04-30.04 | Bu6anoTeka L[OK
dusryeckue ceoricTBa. OT/e/IbHbIE https://m.edsoo.ru/d1773e80
npeACTaBUTENIH A-aMUHOKHCJIOT
90 |XuMHUYeCKHe CBOMCTBA aMUHOKHCIOT, HX 1 4.05-805  [Bu6aunoreka [JOK
6uosoruyecKkoe 3Ha4eHUe aMUHOKHUCIIOT. https://m.edsoo.ru/77df705a
CHHTE3 M I'H/IpOJIn3 MENTH/I0B
91 |BeskH Kak NPUPOJIHbIE MOJUMEPDI; CTPYKTYphI| 1 4.05-8.05 | Bu6anoTeka L|OK
6eJIKOB https://m.edsoo.ru/429e¢9899
92 |XuMHUYecKHe CBOMCTBaA GEKOB L 04.05-08.05 (Bu6auoreka LJOK
https://m.edsoo.ru/6237306d
93 |AsoTcoepKallye reTepolMKInYecKre 1 12.05-16.05 | Bu6aunoreka IOK
coeiIMHeHUsl. HyK/eMHOBbBIE KMCOThI: COCTaB, https://m.edsoo.ru/521d1431
CTpOeHHe U GHoJIorHyecKas posib
94 |IlpakTuyeckas paborta N° 4. PelieHue 1 1 12.05-16.05 | Bu6anoTeka LIOK

3KCIepuMeHTa/IbHbIX 3a/iay 110 TeMe
"AsoTcoieprKalliie opraHuyecKue
coeJMuHeHUA"

https://m.edsoo.ru/8e3c02d1




Ne Tema ypoka KosinyecTBO 4acoB Hara JneKTpoHHbIe LUPPOBLIE

n/n Beero| Konrposbhbie | lpaktrueckue | 13Y4€HHA obpasoBaTe/bHbIEe peCypChl

paboThl paboThI

95 [llpakTuueckas paborta Ne 5. PelieHue 1 1 12.05- |Bubauoreka LOK
3KCIIepUMeHTaJbHbIX 3a/ia4 110 TeMe 16.05 |https://m.edsoo.ru/bde3fdf6
"PacriosHaBaHHe OpraHUYeCKUX coeJUHeHUH"

96 |KoHTpoJsibHasi paboTa o TeMe 1 1 18.05-23.05 | Bu6anoreka LIOK
"A3oTcopeprKalljie OpraHuyecKue https://m.edsoo.ru/ce561bc7
coeJlIMHeHUs"

97 |OcHOBHBIE NOHATHSA XHMHH 1 18.05-23.05 | Bu6aunoTeka LIOK
BbICOKOMOJIEKYJISIPHBIX COeIMHEHUNA U MeTO/ bl https://m.edsoo.ru/7aa63ebd
UX CHHTe3a —I0o/JUMepu3alnus u
MOJIMKOH/IEH callusl

98 |IlnacTMacchl. YTHIM3alUs U epepaboTKa 1 18.05-23.05. | Bu6snoTeka LIOK
nJjacTHKa https://m.edsoo.ru/82242e0f

99 |3nacTomepbl: HATypaibHbIA CHHTETHYECKHE 1 25.05-30.05 | Bu6anoTeka LJOK
Kay4yku. PeanHa https://m.edsoo.ru/246103ec

100 [BosiokHa: HaTypaJbHble, UCKYCCTBEHHBIE, 1 25.05-30.05 | Bu6anoTeka L[OK
CUHTeTHYeckHe. [ToMMephl cieqalbHOro https://m.edsoo.ru/5963a601
Ha3Ha4yeHHUs

101 |[pakTuyeckas pa6ota Ne 6. PerieHue I 1 25.05-30.05 | Bu6sanoTteka LHOK
JKCIepUMeHTaIbHbIX 3a/ja4 110 TeMe https://m.edsoo.ru/3aebd77a
"PacriozHaBaHuMe njacTMacc U BOJIOKOH"

102 [0600611ieHHEe U CHCTEMATHU3all|sl U3YYEeHHOT O (h 25.05-30.05 (Bu6auoTeka LJOK
MaTepHasa 1o TemMe "BbICOKOMOIEKYISIpHbIE https://m.edsoo.ru/6a22b1e8
coe/lMHeHUd"

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 3 6

11 KJIACC

Ne | Tema ypoka KonnyecTBO 4acoB I [Jlata | JNeKTpOHHbIe LU (POBLIEe




n/n Bcero| KontposbHble | [IpakTHYecKkre | U3yYeHU s obpasoBaTeJibHbIe pecypchbl
paboThl paboThI
1 |[ATom. CocTaB aTOMHBIX sijiep. XHMHYeCKH i 1 15.09-20.09 | Bu6anoTeka LIOK
3/1eMeHT. U30TOMNBI https://m.edsoo.ru/59c112ee
2 |CTpoeHHe 3/IeKTPOHHBIX 060/10Y€K aTOMOB, 1 15.09-20.09 | Bu6anoreka [JOK
KBaHTOBbIe YHCJIA https://m.edsoo.ru/b4d9fffa
3 |Kunaccudukanusi XAMHYECKUX 3J1eMeHTOoB (s-, p-, d-, | 1 15.09-20.09 | Bu6anoTeka LIOK
f-3/1eMeHTHI) https://m.edsoo.ru/61294af9
4 |PacnpejiesieHHe 3JIEKTPOHOB M0 AaTOMHBIM 1 22.09-27.09 | BubaunoTeka LIOK
opbuTansim https://m.edsoo.ru/f5f750fe
5 |3seKTpoHHbIe KOHPHUTYpaLlMK aTOMOB 3J1eMeHTOB B 1 22.09-27.09 | Bu6anoteka LIOK
OCHOBHOM M BO30YKAEHHOM COCTOSIHUH https://m.edsoo.ru/8149e846
6 |3neKTpoHHBbIEe KOHGUTYpAI[UH HOHOB. 1 22.09-27.09 | BubanoTteka LIOK
J/IeKTPOOTPULATENBbHOCTD https://m.edsoo.ru/a0764b24
7 |llepuoauyeckuii 3aKoH U [leproaryeckas cucrema 1 29.09-4.10  [Bu6anoTeka LIOK
XUMHYeckux asieMmeHTOoB /. U. MeHieneeBa, CBA3b C https://m.edso0.ru/16957c01
COBpeMeHHOU TeopHeli CTPOeHHsI aTOMOB
8 |3aKkoHOMEpHOCTH U3MEHEHHUsI CBOWCTB XUMUYeCKuX | 1 29.09-4.10 | BubaunoTeka LIOK
3JIeMeHTOB U 06pa3yeMblX UMH MPOCTHIX U https://m.edsoo.ru/f8468927
CJIO’KHBIX BEILECTB M0 I'pyniam 1 nepruojiam
9 |CucreMaTH3al U U 060061eHHe 3HAHUH 10 TeMe 1 29.09-4.10  [Bu6aunoTeka LJOK
«XUMHUYeCKHE 3JIeMeHThI» https://m.edsoo.ru/8fad2942
10 |Buabl XMMHYECKOM CBA3H. MexaHHU3MBI 1 6.10-11.10  [Bu6anoreka LIOK
obpa3oBaHMsI KOBaJIeHTHOH cBSA3U. BojiopoaHas https://m.edsoo.ru/5a8072af
cBs13b. MeXXMOJIEKYISIpHbIe B3aUMO/IeHCTBUS
11 |Ba/seHTHOCTb ¥ BaJIeHTHbIe BO3MOXKHOCTH aTOMOB. 1 6.10-11.10  [Bu6anoTteka LIOK
CBf13b 3/1eKTPOHHOM CTPYKTYpPbl MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
reoMeTPUYECKHUM CTPOEHHEM
12 |lpejcTaBieHnsi 0 KOMIJIEKCHBIX COeIMHEeHUSIX: 1 6.10-11.10 | Bu6anoTeka LIOK




Ne Tema ypoka KosnyecTBO 4acoB Jata JneKTpOHHble LUPPOBLIE
n/n Bcero| Konrposbhbie | Mpaktrueckue | A3y 4eHAS ob6pa3oBaTe/ibHble PeCYpChl
paboThl paboThl
COCTaB U HOMeHKJ/1aTypa https://m.edsoo.ru/8c66b12a
13 |BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO 1 13.10-18.10 | Bubaunoteka LIOK
cTpoeHus. TUIbI KpUCTAZIMYECKUX pelLleTOK U https://m.edsoo.ru/el167635b
CBOMCTBA BeLECTB
14 |[oHsATHE O AMCTIEpCHBIX cucTeMax. [IpeacTaBnenne | 1 13.10-18.10 [Bu6anoreka LIOK
0 KOJJIOU/IHBIX pacTBOpax https://m.edsoo.ru/da2c70e4
15 |WcTuHHBIE pacTBOPbHI: HACHIILEHHBIE U 1 13.10-18.10 | Bubanoreka LIOK
HeHachILeHHbIe, pACTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
16 |[Cnoco6bl BelpakKeHHs1 KOHIIeHTpaIlui pacTBOPOB 1 20.10-25.10 | Bu6aunoTeka LIOK
https://m.edsoo.ru/328e653a
17 |PeleHue 3aia4 ¢ UCMOJB30BAaHHEM MTOHATHH 1 20.10-25.10 [ Bu6anoTeka LIOK
"MaccoBasi [10Jis1 paCTBOpPEHHOTO BelllecTBa”, https://m.edsoo.ru/785e0ab4
"MoasipHas KOHUeHTpauusa"
18 |Knaccudukanus ¥ HOMeHKIaTypa HeopraHu4yeckux| 1 20.10-25.10 | Bu6anoTeka LIOK
BellleCTB https://m.edsoo.ru/bf9e108d
19 |CucremaTu3aliks U 060061 eHHe 3HaHWH 110 TeMe 1 5.11-8.11 bu6banoreka LIOK
«Heoprannyeckue BelecTBa» https://m.edsoo.ru/8d2c6a3a
20 |KouTposbHas pa6oTa no Temam "CTpoeHHe aToMa. 1 1 5.11-8.11 | Bu6nnoreka [JOK
[leprpoanyeckuii 3akoH U [leproanyeckas cucremMa https://m.edsoo.ru/70a60aa4
XMMHYeckux asieMmeHTOB /. U. MeHieneeBa”,
"CtpoeHue BeulecTBa. MHOroo6pasue BelecTs"”
21 |Knaccudukauus XMuMUYeCKUX peakiuii B 1 5.11-8.11 | Bu6auoreka LOK

HeopraHW4eCKOH U OpraHu4YecKor XMMHUH. 3aKOH
COXpaHeHHMsI MacChl BelleCTB; 3aKOH COXpaHEeHUs U
npeBpalleHHs 3HePruy NPU XUMHUYECKUX peaKuax

https://m.edsoo.ru/6335cdd?2




Ne Tema ypoka KosnyecTBO 4acoB Jata JneKTpOHHble LUPPOBLIE
n/n Beero| Konrponbhbie | MpaxTuueckue | 13y4eHHs obpasoBaTesibHble PeCypChl
paboTel paboThl
22 |TennoBble 3¢ dPeKTbl XUMUUECKUX PeaKLUH. 1 10.11-15.11 | Bu6anoTeka LIOK
TepMmoxumuueckre ypaBHeHHUs https://m.edsoo.ru/d1db86da
23 | BbluMC/IeHH s 10 ypaBHEHU M XUMHUYECKHUX peakuui| 1 10.11-15.11 | Bu6anoTreka LIOK
U TEPMOXUMHYECKUM YpaBHEHHUAM https://m.edsoo.ru/87b13954
24 |CkopoCTb XUMHYECKOM peaKiiy, eé 3aBUCUMOCTh 1 10.11-15.11
OT pa3/n4yHbIX pakTopoB. KaTanus u
KaTaJM3aTophl
25 |['oMoreHHbIe ¥ reTeporeHHbIe peaKiiuu 17.11-22.11
26 |llpakTHyeckasi pa6ora Ne 1 o Teme "Bausinue 1 17.11-22.11 [ Bu6anoTeka LIOK
pas/n4HbIX GPaKTOPOB Ha CKOPOCTb XUMHUYECKOM https://m.edsoo.ru/1facaldl
peakiuu"
27 |O6paTuMbie U HeoGpaTHMble peakluu. XuMudeckoe| 1 17.11-22.11 | Bu6sanoTeka LIOK
paBHOBecHe https://m.edsoo.ru/30952f9b
28 |lpakTuyeckas paborta Ne 2 mo Teme "BausHue 1 i 24.11-29.11 | pu6noTteka LIOK
pa3/in4HbIX GaKTOPOB Ha MOJIOKEHHE XUMUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecus"
29 |3nekTposnTHYecKas Auccolnranus. CHabHbIe U 1 24.11-29.11 | Bu6anoreka LJOK
cs1abble 3/1eKTPOoJUTEL. CTeleHb JUCCOLHalluU https://m.edsoo.ru/5f766bdf
30 |HWoHHOoe npou3BeseHUe BoAbl. CpeJja BOJHBIX 1 24.11-29.11 [Bu6anoreka LIOK
pacTtBOopoB. BogopoaHblii nokasatesb (pH) https://m.edsoo.ru/3966ca89
pacTBopa
31 |I'uaposus coseid. Peakiuu, npoTekaroliyie B 1 1.12-16.12 | Bu6auoTeka LIOK
pacTBOpax 3JIeKTPOJUTOB https://m.edsoo.ru/09d5a9bd
32 |lpakTuyeckas pa6ota N 3 mo TeMe "Xumuueckue 1 1 1.12-16.12 | Bu6anoTteka LIOK
peakl U1 B pacTBOpaXx 3JIeKTPOJIUTOB" https://m.edsoo.ru/2e3daeb0
33 |OKHCAHUTEIbHO-BOCCTAHOBUTE/IbHbIE peaKIuH. 1 1.12-6.12 | Bu6auoreka LIOK




Ne Tema ypoka KosnyecTBO 4acoB Jata JneKTpOHHble LUPPOBLIE
n/n Bcero| Konrposbhbie | Mpaktrueckue | A3y 4eHAS ob6pa3oBaTe/ibHble PeCYpChl
paboThl paboThl
BakHeli111Me OKUCIUTENN U BOCCTAaHOBUTEH https://m.edsoo.ru/56226060
34 [MeTo/ 3/1€KTPOHHOIO (3/1eKTOHHO-UOHHOTO) 1 812-1312 |Bubnuorteka LOK
HasaHca https://m.edsoo.ru/fb691387
35 |3s1eKTpoJIM3 pacTBOPOB U paciaBoB BellleCTB 1 8.12-13.12 | Bu6anoTteka LIOK
https://m.edsoo.ru/93tb97d2
36 |PelieHue 3a/ja4 pa3uYHbIX TUIIOB 1 8.12-13.12  [Bu6aunoreka LIOK
https://m.edsoo.ru/5a859d16
37 |PeuieHue 3a/a4 pasjM4YHbIX THIOB 1 15.12-20.12 | Bu6snoTeka LIOK
https://m.edsoo.ru/5afa265d
38 |CucremaTusalnua U 060061[eHHe 3HAHUH 110 TeMe 1 15.12-20.12 | Bu6anoreka LIOK
"XuMuyeckue peakuun" https://m.edsoo.ru/c161eb85
39 |KoHTposbHas pa6oTa o TemMe "XuMu4ecKkue 1 I 15.12-20.12 | Bu6nunoreka LIOK
peakuuu" https://m.edsoo.ru/a8a0a930
40 |IonoxeHue HeMeTa10B B [leprogryeckoit 1 22.12-27.12 | Bu6anoreka LIOK
CUCTeMe XUMUYecKUX 3/1eMeHTOB /l. U. MeH1eneeBa https://m.edsoo.ru/8ca2dcad
1 0CO6EHHOCTH CTPOeHMs UX aToMOB. Pusnyeckue
CBOICTBA HEMETAJJIOB
41 [AnnoTponus HeMeTaJslJIOB (Ha NpuMepe Kucaopoaa, | 1 22.12- bu6anoreka LIOK
cepsl, pochopa u yraeposa) 2712 https: //m.edsoo.ru/ef92c91c
42 |Bogmopoj: noay4yeHue, prusruecKre U XHMAYECKHe 1 22.12-27.12 | pubauoreka LIOK
cBoMcTRa. 'Mapuabl https://m.edsoo.ru/0aa8f613
43 |[lasoreHbl: HAXOXKeHHE B IPUPO/IE, CIOCOOBI 1 29.12—30.12f Bu6moTeka LJOK
noJjy4yeHusi, pusrnyecKkre U XUMHUYeCKHe CBOHCTBA https://m.edsoo.ru/4e223795
44 |TanoreHoBogopojbl. BaxkHeiiine 1 29.12-30.12 [Bu6anoTeka LIOK
KM CJIOPO/ICO/ieprKalliie coeJMHeHHUsI raJioreHoB https://m.edsoo.ru/6b3255e6
45 |JlabopaTopHbie U MPOMBILIJIeHHbIe CITOCOBbI 1 12.01-17.01 | Bu6anoreka [JOK




Ne Tema ypoka KosnyecTBO 4acoB Jata JneKTpOHHble LUPPOBLIE
n/n Beero| KonTposbhbie | MpakTHyeckue | H3Y4eHHA obpa3oBaTe/ibHble peCypChbl
paboTel paboThl
NoJIyuyeHus rajoreHoB. [I[puMeHeHUe Ta0TeHOB U https://m.edsoo.ru/6971aca4
X coeITUHEeHUH
46 |llpakTHyeckas pabora N2 4. PelueHue 1 1 12.01-17.01 | bu6amoTeka LIOK
9KCIepuMeHTa/lbHbIX 3a/ay 1o Teme "l'asoreHnl” https://m.edsoo.ru/8b26fecd
47 |Kucnopos: 1abopaTopHble U MPOMBILILIEHHbBIE 1 12.01-17.01 | Bu6anoTeka LJOK
cnocobbl nonyyeHus, GusnudecKkue U XUMUYecKre https://m.edsoo.ru/c8abc36a
cBoicTBa. O30H. [IpuMeHeHHe KK CI0POa U 030HA
48 |[OKCHABI ¥ TEePOKCH/IBI 1 19.01-24.01 | Bu6anoTeka LIOK
https://m.edsoo.ru/5c8816a0
49 |PellleHHe 33/1a4 pa3IHUYHbIX TUTIOB 1 19.01-24.01 [Bu6anoreka LIOK
https://m.edsoo.ru/2b6d8b4b
50 |Cepa: HaxoaeHHe B TPHPOJE, CIOCOGHI 1 19.01-24.01 | Bu6anoreka LIOK
noJy4yeHus, pUsnyeckrve U XMMHUYeCKHUe CBOMCTBA https://m.edsoo.ru/46afael6
51 |CepoBomopog, cyibdubl 1 26.01-31.01 | Bu6anoTeka LIOK
https://m.edsoo.ru/7c875999
52 |Kuciopojcoepskaliye coeJAHEHHs Cepbl. 1 26.01-31.01 | Bu6amoTeka LIOK
0co6eHHOCTH CBOWCTB CEPHON KUCIOTHI https://m.edsoo.ru/8cfa2548
53 [[lpakTHyeckas paGoTa Ne 5. PelieHue 1 i 26.01-31.01 [ Bu6sinoTeka LIOK
3KCMepuMeHTalbHbIX 3a7a4 1o TeMe "Cepa U eé https://m.edsoo.ru/0afb05e4
coeJIMHeHUs"
54 |A30T: HaxoXk/IeHH e B IPHPO/IE, CITOCOGHI 1 2.02-07.02  [Bu6anoTeka LJOK
noJy4yeHus, pUsnyeckrue U XMMUYeCKHe CBOMCTBA. https://m.edsoo.ru/badd2255
AMMUaK, HUTPUIbI
55 |Kucnopoacosaepkaliye coeiIMHEHUS a30Ta. 1 2020702 [Bubanoreka LIOK
0co6eHHOCTH CBOMCTB a30THOW KUCJOTHI https://m.edsoo.ru/e2965afe
56 |llprMeHeHHe a30Ta W ero coeJiIMHeHUH. A30THbIe 1 2.02-07.02  [Bu6anoTeka LIOK




Ne Tema ypoka KosnyecTBO 4acoB Jata JneKTpOHHble LUPPOBLIE

n/n Bcero| Konrposbhbie | Mpaktrueckue | A3y 4eHAS ob6pa3oBaTe/ibHble PeCYpChl

paboThl paboThl
yaob6peHus https://m.edsoo.ru/129f5059

57 |®ocdop: HaxokKAEHHUE B TPUPOJE, CTIOCOOBI 1 9.02-14.02 | ButGauoreka LIOK
noJsiy4yeHusi, pusryeckre U XMiMH4YecKHe CBOHCTRBA. https://m.edsoo.ru/9a6b43ec
Dochubl U pochrH

58 [Okcugpl pocdopa, bochopcoaeprxaliye KUCAOTHI. 1 9.02-14.02 | Bubauorteka LIOK
Cosnu pocdopHO KMUCAOThI https://m.edsoo.ru/c7a2d429

59 |IllpumeHenue docdopa u ero coeJMHEHUH. 1 9.02-14.02 | pubauoTteka LIOK
DochopHbie yj0bpeHust https://m.edsoo.ru/a218070a

60 |IpakTHyeckasi pa6oTa Ne 6. PellieHue 1 1 16.02-21.02 [ Bu6anoTeka LIOK
3KCIepUMeHTa/IbHbIX 3374 o TeMe "A30T U https://m.edsoo.ru/8175ac3f
dochop U ux coejuHeHHs"

61 |Yruiepoa: Haxox/ieHHe B PUPO/ie, aIOTPOIHbIE 1 16.02-21.02 | Bu6anoTeka LIOK
MoauuKaLun; PU3UYecKre U XUMHUYeCKHe https://m.edsoo.ru/1eb19f9e
CBOMCTBa, NpUMeHeHHe

62 |Oxcup yraepoaa(ll), okcup yrnepoga(lV), yronbHasi| 1 16.02-21.02 | Bu6nnoTteka LIOK
KHUCJI0Ta U €€ COJIU https://m.edsoo.ru/dba58adf

63 |PelueHue 3a/1ay4 pa3/UYHbIX THUITOB 1 24.02- bubauoreka LIOK

28.02 https://m.edsoo.ru/6029b609

64 |KpeMHMI: Hax0KIeHHe B IPUPO/LE, CITOCOGBI 1 24.02-28.02 | Bu6anoTteka LJOK
noJiyyeHus!, PUanyecKkre U XMMUYeCKUe CBOMCTBA https://m.edsoo.ru/143558ab

65 |Oxcup kpemuusi(IV), kpeMHUeBast KUCIOTA, 1 24.02-28.02 | pubanoTeka LIOK
CUJINKAThI https://m.edsoo.ru/3170e7b1

66 |I[lpruMeHeHHe KpeMHHs U ero coefiiHeHui. Ctekao, | 1 2.03-703 | BubaroTeka L[OK
ero noJiyyeHue, BUzibl CTek/a https://m.edsoo.ru/393cdac0O

https://m.edsoo.ru/5823cefb

67 |PelleHue 3a/1a4 pa3/IMYHBIX TUIIOB 1 2.03-703 | Bubauoreka LJOK




Ne Tema ypoka KosnyecTBO 4acoB Jata JneKTpOHHble LUPPOBLIE
n/n Bcero| Konrposbhbie | Mpaktrueckue | A3y 4eHAS ob6pa3oBaTe/ibHble PeCYpChl
paboThl paboThl
https://m.edsoo.ru/b624{801
68 |CucremaTusanusa v 060061 eHHe 3HAHUH 110 TeMe 1 203-7.03 [Bubanoreka LIOK
"HemeTasibl" https://m.edsoo.ru/6e864db5
69 |KoHTposibHas pa6oTa o TeMe "HemeTanibl" 1 1 10.03-14.03 | Bu6snoTeka LIOK
https://m.edsoo.ru/d0484c76
70 |AHanu3 pe3ybTaTOB KOHTPOJBHOM paboThI, 1 10.03-14.03 | Bu6anoreka LJOK
KOppeKIUs OlNO0K https://m.edsoo.ru/2b7e9510
71 |lonoxeHue meTanaoB B [lepuoguyeckoit cucreme 1 10.03-14.03 | Bu6anoTeka LIOK
XUMHUYECKUX 3/1eMeHTOB. OCO6eHHOCTH CTPOEHHUsI https://m.edsoo.ru/9839c16c¢
3JIEKTPOHHBIX 060/104€K aTOMOB METaJIJIOB
72 |06iue ¢pusnyecKre CBOWCTBA METAJLIOB. 1 16.03-21.03 | Bu6anoTteka LIOK
[IpuMeHeHHe MeTalJIOB B OBITY U TeXHUKe https://m.edsoo.ru/51dac9d3
73 |CniiaBbl MeTasisioB. Koppo3susi MeTa/ls10B 1 16.03-21.03 | Bu6anoTeka LIOK
https://m.edsoo.ru/42b872e3
74 |PeuieHue 3a/ja4 pa3JUYHbIX TUTIOB 1 16.03-21.03 | Bu6anoreka LIOK
https://m.edsoo.ru/e3de37b6
75 |3/1eKTPOXUMHUYECKHH Psifi HANPsHKEeHUH MeTaJlJIoB. 1 23.03-27.03 | Bu6anoTeka LIOK
O61Me crnocobbl MOJY4YeHUsS] MeTaJlJI0B https://m.edsoo.ru/94eb377a
76 |061as xapaKTepuCcTHKa MeTa/IoB [A-rpynmnbl 1 23.03-27.03 | BubaunoTeka LIOK
[lepuoryeckoi cucTeMbl XUMHUYECKUX 3/1€MEHTOB. https://m.edsoo.ru/e12c26b3
HaTpuii v kanuii: nosyyenue, usnyeckre U
XMMHYECKHe CBOWCTBA, MPUMEHEHH e MPOCThIX
BEIleCTB U UX COeJIMHEeHUH
77 |061as xapakTepucThKa MeTasa0B [IA-rpynmnsl 1 23.03-27.03 | Bubauoteka LIOK

ﬂepno,u,uqecxoﬁ CHCTeMbl XHMHWY€eCKHUX 3JIEMEHTOB.

Maruui 1 KaabLuii: TolyyeHue, U3nvecKHe U

https://m.edsoo.ru/7c3e49c0




Ne Tema ypoka KosnyecTBO 4acoB Jata JneKTpOHHble LUPPOBLIE
n/m Bcero| KonTposbhbie | Mpaktuueckue | 13y 4eHHs oGpa3oBaTejbHbIE PECYPChI
paboTel paboThl
XUMHYECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX
BEIIECTB U X COeIUHEHUH
78 |XKécTKoCTb BO/IbI M CMIOCOOBI €€ ycTpaHeHHU st 1 6.04-11.04 | Bu6anoreka LIOK
https://m.edsoo.ru/c74bfae9
79 |AnroMUHUA: oNy4YeHHe, pU3HIECKHEe U 1 6.04-11.04 | Bu6anoTeka LIOK
XUMHUYEeCKHe CBOMCTBA, IPUMeHeHHe https://m.edsoo.ru/0e79h266
80 |AMdoTepHbIe CBOMCTBA OKCHA U THPOKCHAA 1 6.04-11.04  [Bu6anoreka LIOK
aJIlOMHUHUS, TUAPOKCOKOMIJIEKCHI aIIOMUHUS, UX https://m.edsoo.ru/5d12d318
npUMeHeHHe
81 |PenieHue 3a/ja4 pa3IMYHBIX THIIOB 13.04-18.04
82 |IpakTHyeckas pab6oTta Ne 7. PeiieHue 1 13.04-18.04 | Bu6sinoTeka LIOK
3KCIepUMeHTaJIbHBIX 3a/a4 1o TeMe "MeTasibl https://m.edsoo.ru/27a4af43
rJaBHbIX noArpymnmn"
83 |O611as xapaKTepUCTHKA METaJIJIOB OGOYHBIX 1 13.04-18.04 [ Bu6anoreka LIOK
noarpynn (B-rpynn) [leprognyeckoit cucTeMbl https://m.edsoo.ru/610d7431
XUMHYECKHX 3J1eMEHTOB
84 |dusunyeckre U XMMHUYECKHe CBOMCTBA XpoMa U ero 1 20.04-25.04 | Bu6aunoTeka LJOK
COeIMHEeHHUH, UX IPUMeHeHHe https://m.edsoo.ru/9911bef3
85 |BaxkHeiiiine coeiuHeHUs1 MapraHia. [lepmanranar | 1 20.04-25.04 | BubaunoTeka LIOK
KaJlKsl, ero OKUCJUTeIbHbIe CBONCTBA https://m.edsoo.ru/039d69c8
86 |Dusuuyeckre U XMMHYECKHe CBOMCTBa esezaunero| 1 20.04-25.04 | Bu6simoTteka LIOK
coeiMHeHUH. [TosryyeHHe U IpUMeHeHHe CIJIaBOB https://m.edsoo.ru/1b7f8741
Kese3a
87 |dusuuyeckre U XMMHYECKHE CBOWCTBA Mei U eé 1 27.04-30.04 [Bu6anoTteka LIOK
Coe/IMHeHUH, UX TPpUMeHeHH e https://m.edsoo.ru/2bc0f954
88 |Pusnyeckre U XUMHUYECKHe CBOMCTBA LIMHKA H ero 1 27.04-30.04 [Bu6anoTeka LIOK




Ne Tema ypoka KosnyecTBO 4acoB Jata JneKTpOHHble LUPPOBLIE
n/m Bcero| KonTposbhbie | Mpaktuueckue | 13y 4eHHs oGpa3oBaTejbHbIE PECYPChI
paboTel paboThl
coeJUHEHUH, UX IPUMEHEHHUE. https://m.edsoo.ru/b1f2beal
T'UAPOKCOKOMIIIEKCHI IIMHKA
89 [[lpakTHyeckasi paboTa Ne 8. Pelienue 1 1 27.04-30.04 | Bu6smoTeka LJOK
9KClepuMeHTa/lIbHbIX 3a/iay 1o TeMe "MeTassibl https://m.edsoo.ru/a6e352ea
no6oYHbIX noArpynn"
90 |PelieHue 3a/ja4 pa3IUYHbIX TUITOB 1 4.05-8.05  [Bubaunoreka LIOK
https://m.edsoo.ru/a8b83d83
91 |[O6o6LieHHe U CUCTeMaTH3al sl U3YYEeHHOr 0 1 4.05-8.05 Bubaunoreka LJOK
MaTepuasa 1o teMe "MeTtasnabl" https://m.edsoo.ru/e91fe975
92 |KoHTposbHas pa6oTa no Teme "MeTanibl" 1 1 04.05-08.05 | Bu6sanoTeka LIOK
https://m.edsoo.ru/83f63eal
93 |AHasu3 pe3yIbTaTOB KOHTPOJbHON paboThl, 1 11.05-15.05 | Bu6snoreka LIOK
KOppeKIMsi OLUMOOK https://m.edsoo.ru/9ebff2fd
94 |PoJjib XMMHH B 06ecrieYeHUH YCTOHIHUBOTO 1 11.05-15.05 | BubanoTeka LIOK
pa3BUTHUA YesoBeyecTBa. [loHATHE 0 HAYYHBIX https://m.edsoo.ru/080fe1f0
MeTO/iaX UCC/e/lOBaHHsl Bel[eCTR
95 |HayuHble NPUHIMITBI OPraHU3alMK XHMUYECKOT0 1 11.05-15.05 | Bu6smoreka LIOK
npousBo/CcTBa. [IpoMbliLIeHHbIe CIIOCOObI https://m.edsoo.ru/2e45a44f
MOJIy4yeHHUsI BYKHEHIINX BELeCTB
96 |XHMH4YecKoe 3arpsisHeHHe OKpYyKalolllel cpe/ibl | 1 18.05-23.05 | Bu6snoreka LIOK
ero nocJe/iCTBUA https://m.edsoo.ru/9f11bf51
97 |Xumus 1 3/10poBbe YesoBeka. JlekapcTBeHHbIe 1 18.05-23.05 | Bu6snoTeka [IOK
CpeACTBa https://m.edsoo.ru/a6552721
98 |Xumusa nuuy. Poib xuMuM B o6ecrieyeHUH 1 18.05-23.05. | pu6noTeka LIOK
NULLeBOW 6e301MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 |KocmeTH4yeckue U napdroMepHble Cpe/iCcTBa. 1 18.05-23.05. | Bu6snoreka LJOK




Ne Tema ypoka KosnyecTBO 4acoB Jata JneKTpOHHble LUPPOBLIE
n/n Beero| KonTposbhbie | MpakTHyeckue | H3Y4eHHA obpa3oBaTe/ibHble peCypChbl
paboTel paboThl
BbITOBasg XMMHUs https://m.edsoo.ru/da42d5a9
100 | XuMusa B cTpouTe bCTBE. BaxkHeiine 1 25.05-30.05 | BubsanoTeka LIOK
CTPOUTEJIbHBIE U KOHCTPYKIIMOHHbIE MaTepHaJibl https://m.edsoo.ru/61e69003
101 [XuMHus B ceJIbCKOM X03siiicTBe. OpraHuyeckue u 1 25.05-30.05 | Bu6sanoTeka LIOK
MHHepaJbHble ya00peHus https://m.edsoo.ru/fd39587d
102 |CucremaTH3anus U 060011 eHUe 3HaHUH 110 TeMe 1 25.05-30.05 [Bu6anoreka LIOK
https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 4 8

ITPOBEPSIEMBIE HA EI'D 10 XUMHWM TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI
CPEJAHEI'O OBLUEI'O OGPA30BAHMUSI

Koa nposepsiemoro

TpeboBaHus

[IpoBepsiembie TPeOOBAHNS K MPEAMETHBIM PE3yJbTATAM OCBOEHHSI OCHOBHOI 00Pa30BATEILHON NPOrPAMMBI
cpeaHero obumero oopazoBaHust

BraageHue cHCTEMOM XMMHUYCCKUX 3HAHUM, KOTOPAsi BK/IFOYACT:

1.1

OCHOBOTIONIATAIOIME TIOHATHS (XUMMHMCCKHMIA AIIEMEHT, aTOM, M30TOIbI, 3MCKTPOHHAs 000I04YKa aToMma, S-, p-, d-3JIEKTPOHHBIE OpOHMTAIH
aTOMOB, OCHOBHOC M BO30YKAGHHOC COCTOSIHHUE aTOMa, WOH, MOJICKY/IA4, BAJICHTHOCTb, JJICKTPOOTPHULIATEIILHOCTh, CTCICHb OKHUCIICHMS,
XMMHYECKas CBs3b (G- U T-CBSA3b, KPATHBIC CBS3H), TMOPHUAM3ALIMA aTOMHBIX OPOUTANICH, KPUCTAIUTHYECKAs PEIIETKA, MOJIb, MOJSIDHAsI MAacca,
MOJIAPHBIA 00BEM, MOIISPHAs KOHLICHTPALWs, PAacTBOPbI (MCTHHHBIC, JUCIICPCHBIC CHCTEMBI), KPUCTA/UIOMMAPATHI, YIJICPOIHBIN CKEICT,
(pyHKIWIOHANTBbHAS TPYIINA, PaJUKaI, U30MEPbIL, CTPYKTYpHast (hopMyna, u3oMepust (CTPYKTYPHAs, reoMeTpruccKast (LIMC-, TPAHCHU30MCPHs),
TOMOJIOTMMECKHM PSIA, TOMOJIOTH, YITICBOJOPOABI, KHCIOPOA- M a30TCOACP/KAILKE COCAWHCHMs, OHOMOIMYCCKH AKTHBHBIC BCILECTBA
(yrieBoabl, XKHUpPbI, OCIKH), MOHOMEp, IMOIMMEpP, CTPYKTYPHOE 3BCHO, BBICOKOMOJICKYJISPHBIC COCAMHCHMS, KPCKUHT, PU()OPMHHI, THUIIbI
XUMHUCCKHUX PCAKLIMH (OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC, K30~ M YHAOTCPMHUCCKHE, PCAKLIMH HOHHOTO OOMCHA, TOMO- M FeTCPOTCHHBIC,
0o0paTUMBIC M HEOOPATUMBIC), PACTBOP, OIICKTPOIMTHI, HEAICKTPOIMTBI, ICKTPOIMTHYCCKAs JUCCOLMALMS, CTCIICHb IMCCOLMALIMH,
OKHMCITMTEIIb, BOCCTAHOBHUTE b, STCKTPOIN3, CKOPOCTh XMMHYCCKOM PSAKLIMH, XMMHUUYCCKOS PABHOBECHE)

TCOPHUU M 3aKOHBI (TCOPHs XMMHUYECKOrO CTPOCHMUs opraHuueckux Bemects A M. Bytieposa, Teopust S1CKTPOIUTHUCCKON AUCCOLIMALIUM,




Koa nposepsiemoro

IIpoBepsiembie TPeOOBAHKS K NPEAMETHBIM Pe3yJIbTATAM OCBOEHHsI OCHOBHOI 00pa30BaTe/IbHOH NPOrpaMMbl

TpedoBaHUS cpeaHero oomero oopazoBaHus
Iepuoamueckuii 3akon J1.1. Menzaeneesa, 3ak0H COXPAHCHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJTHMCCKHM SI3BIK XUMUKH, MUPOBO33PECHUYCCKUC
3HAHWS, JCKAMIME B OCHOBE TMOHWMAHMA MPUYHHHOCTH M CHCTCMHOCTH XMMHYCCKHMX SIBICHHM, COBPEMCHHBIC MPEACTABICHUSA O CTPOCHHUM
BCILCCTBA HA ATOMHOM, MOJICKYISIPHOM ¥ HAZIMOJICKY/ISIPHOM VPOBHSIX
13 MPEACTABICHWS O MEXAHM3MAaX XHMMHMHYECKMX DPEaKLMH, TEPMOAMHAMMYCCKMX M KHHCTHUYECKMX 3aKOHOMEPHOCTAX HMX MPOTEKAHMA, O
XMMHYECKOM PABHOBCCHHM, JUCTICPCHBIX CUCTECMAaX
_ (baxTOMOrMYECKHE CBEACHMS O CBOWMCTBAX, COCTABE, MOJYYCHMH M OE30MACHOM MCIONB30BAHMM BAKHCHIUMX HCOPraHUYECKUX M
i OPraHUUCCKUX BEILECCTB B ObITY M NPAKTUYCCKOUN ACATCILHOCTH YCI0BEKA
. o0Iue HayuHBIC TIPUHLMITBI XUMHUYECKOTO MPOM3BOACTBA (Ha MPUMEPE MPOM3BOACTBA CEPHOM KMCIOThI, aMMMaKa, METAHOIA, MepepadoOTKH
. HedTH)
2 CopMHPOBAHHOCTH YMEHHI BBISBIISTH:
XapaKTCPHBIC MPU3HAKK M B3aUMOCBA3h M3YUCHHBIX MOHSTHIA, PUMCHITH COOTBETCTBYIOLIME MOHATHS NIPU ONUCAHUU CTPOCHUS U CBOMCTB
%] HEOPraHMYCCKMX M OPraHHYCCKUX BEIICCTB M MX MPEBPALICHUI
B3aUMOCBS3b XHMMMYCCKMX 3HAHMM C TOHATHSAMH M NPCICTABICHHUAMM JPYTHMX MPEAMETOB Il 0O0JICC OCO3HAHHOTO TMOHUMAHUS U
22 OO0BSICHEHHS CYITHOCTH MAaTSPHATBHOIO CIMHCTBA MUPA
3 CdopMUPOBAHHOCTH YMECHHS UCTIOIL30BATh!
HAMMEHOBAHMSI XHMMHMCCKMX COCIMHCHHH MEXKIYHAPOAHOrO COK3a TCOPCTHHUECKOM M MPHMKIATHOW XHMHMH M TPUBHAIBHBIC HA3BAHMs
34 BCILCCTB, OTHOCSIIMXCS K U3YYCHHBIM K1aCCaM OPTaHUYCCKUX M HCOPTaHWYCCKHUX COCTUHCHHM
XMMHYECKYIO CHMBOIHMKY AT COCTaBICHHA (DOPMYNI HEOPraHHMYECKMX BEIUECTB, MOJCKYSPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX,
A COKPAIIEHHBIX M CKCJICTHBIX) (DOPMYJI OPraHHYECKHUX BCILCCTB
4 CdopMHUPOBaHHOCTH YMECHMS KITACCH(DHULIMPOBATE:
4.1 HEOPraHWYECKHE BELICCTBA, CAMOCTOSTEILHO BBIOMPATH OCHOBAHMS M KPUTEPHH UTS KITACCU(DMKALIMKA M3Y1aeMBIX XUMHUYECKHX 00BEKTOB
4.2 OPraHUYCCKHC BEILECTBA, CAMOCTOSITCIILHO BHIOMPATh OCHOBAHUS M KPUTCPUU TSI KIIACCH(DUKALIMU U3Y4aCMbIX XHMHUCCKUX 00BCKTOB
43 M0 Pa3TMMHBIM TIPM3HAKAM (MMCIY M COCTABY PEArdpyOIMX BCLICCTB, TCITIOBOMY 3(WDEKTY pPEaKkiyH, M3MCHCHHMIO CTENECHCH OKHMCICHHS
- 9JIGMEHTOB, 00PaTHMOCTH PEAKLIMM, YHaCTHIO KaTATU3aTopa)
ChopMUpOBAHHOCTE YMEHMSI XapaKTEPHU30BATh ICKTPOHHOS CTPOCHHE AaTOMOB (B OCHOBHOM M BO30Y)KAEHHOM COCTOSIHMM) M HOHOB
5 XUMUYCCKUX 2meMeHTOB | — 4 mepuonos [lepuomuueckoi cuctemsr JI.W. MenaeneeBa M MX BajJGHTHBIC BO3MOJKHOCTH, HCIOJIB3YS
TIOHSATHSL $-, -, d-3TEKTPOHHBIC OPOUTAIIN, YHEPIETHIESCKHUE YPOBHH
6 CdopMUPOBAHHOCTH YMEHUS OOBACHATH 3aKOHOMEPHOCTH U3MEHCHUS CBOMCTB XUMMUYCCKHX JICMEHTOB M 00Pa3yeMbIX MMH COCIUHCHUE 110

TICPHOIaM Y rPYIIIaM




Koa nposepsiemoro

IIpoBepsiembie TPeOOBAHKS K NPEAMETHBIM Pe3yJIbTATAM OCBOEHHsI OCHOBHOI 00pa30BaTe/IbHOH NPOrpaMMbl

TpeGoBaHus cpeaHero oomero oopasoBaHust
7 CopMUPOBAHHOCTH YMCHMS COCTABIATH YPABHCHUSI XUMUUCCKUX PCAKLIMI U PACKPHIBATh UX CYIIHOCTD!
7.1 OKHCIIUTC/ILHO-BOCCTAHOBUTEIIBHBIX PEAKLMH MIOCPEACTBOM COCTABJICHMSI JJICKTPOHHOTO OaiaHca 3TUX PeaKLpi
79 VPaBHCHHS PCAKLIMH PA3THYHBIX THIIOB; TTOTHBIC M COKPAIUEHHBIC YPABHSHMS PEAKLIAM HOHHOTO 0OMEHA, YUMTHIBAs YCIOBHS, MPH KOTOPHIX
] 9TH PEAKLIMU UAYT 0 KOHLA
73 PEeaKLii THAPOIN3a, PEAKLIH KOMIUICKCO0OpazoBaHus (Ha MPUMEPE THAPOKCOKOMITICKCOB LIMHKA M aTTFOMUHMS )
8 CdopMUPOBAHHOCTL YMEHHUSI 110 ATBEPIKAATh:
Ha KOHKPCTHBIX MPUMEPAxX XapakTep 3aBUCHMMOCTH PEAKLMOHHOW CIIOCOOHOCTH OPraHUYCCKUX COCAMHCHMH OT KpPAaTHOCTH U THIIA
8.1 KOBAJICHTHOM CBSI3U (O- M TM-CB3M), B3AMMHOTO BIIMSHHSA aTOMOB M TPYIIIT aTOMOB B MOJEKYJIax, a TakKe OT 0COOSHHOCTEH peamu3aLmu
Pa3IMYHBIX MEXaHU3MOB MPOTCKAHHUS PCAKLIAM
8.2 XapaKTEPHbIC XUMHUYCCKHE CBOMCTBA BCIIECTB COOTBETCTBYIOIIMMH SKCIICPUMCHTAMHM U 3aITUCAMHU YPABHCHHA XMMUUCCKHUX PCaKLIMi
CdopMUPOBAHHOCTh YMEHUS XapaKTCPU30BaTh COCTAB M BAKHCHMIIMC CBOMCTBA BCILCCTB, MPHHAMICKAIUX K OMPCICIEHHBIM KaccaM M
9 rpynnaM COSAMHEHHH (TMPOCTHIE BEILECTBA, OKCHABL, THAPOKCHABL, COMH; YINICBOAOPOIABI, MPOCTHIE Y(MUPbI, CIIUPTHI, (DEHOMBI, aTbACTHABI,
KCTOHBI, KAPOOHOBBIC KMCIIOTHI, CIIOKHBIC (DUPBIL, JKUPBL, VIJICBOIbl, QMHHBI, AMUHOKHCIIOTHI, OC/TKK)
10 CdopMHUPOBaHHOCTH YMEHHMS TIPOBOAMTB PACUETHI MO0 XMMHYECKHM (DOpMyIaM M YPABHCHMAM XMMHHYCCKHX PEAKLMH C MCIIONb30BaHHEM
(pusreckux BeTUHH:
10.1 Macchl (00bEMa, KOTMMECTBA BELIECTBA) MPOAYKTA PEAKLMH, €CIM OJHO M3 MCXOAHBIX BCIIECTB JAaHO B BUAC PACTBOpPA C OMNMPEACTEHHOH
' MAacCOBOM J0JICH pacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE (MMECT MPHUMECH)
10.2 MacCOBOM WM 00BEMHOM J0IM, BHIXOJa MPOAYKTA PEAKLIMK
10.3 TEI10Boro A(hpekra peaKiuii
10.4 00BEMHBIX OTHOIICHUN ra3oB
10.5 10 HAXOXKACHUIO XMMHYECKOW (JOPMYITbI BEIIECTBA
BnazeHue cucteMoi 3HaHMI O METOAAX HAYYHOTO IMO3HAHMS SBJIICHUM IPUPOJBL, MCIOIL3YCMBIX B CCTCCTBCHHBIX HAyKaX M YMCHUC
11 NPUMCHATD 3TH 3HAHWA TIPU SKCMCPHMMCHTATIBHOM MCCICA0OBAHMH BCIUCCTB W UIA 06’bﬂCHeHPIH XHUMHYCCKHX XBJ'IeHHi;I, HUMCHIIHUX MECCTO B
MIPUPOJC, MPAKTHICCKOM ACATEIBHOCTH YEI0BEKA U B ITOBCCIHEBHOM JKU3HU
CdopMHPOBAHHOCTH YMEHHS TIPUMEHSATH (MCIIOBb30BATh) 3HAHKUS O COCTABE M CBOMCTBAX BEILECTB TS HKCIIEPUMEHTATbHOM TIPOBEPKH THITOTES
0 OTHOCHUTE/IBHO 3aKOHOMCPHOCTCH MPOTCKAHMS XHUMHYCCKHMX PCaKLMi M MPOTHO3HUPOBAHMS BO3MOKHOCTCHM HX OCYINCCTBIICHUS, CUCTCMHBIC

XMMHYCCKHC 3HAHWA A5 OOBSCHCHMA M TPOTHO3MPOBAHMA SIBICHHM, MMCIOIIMX CCTCCTBCHHOHAYYHYIO MPHUPOAY. ATl MPHUHATHS TPAMOTHBIX
PEICHHM NPOOJIEM B CHTY ALMSIX, CBS3AHHBIX C XMMUCH




Koa nposepsiemoro
TpeboBaHusI

13

IIpoBepsiembie TPeGOBAHKS K NPEAMETHBIM Pe3yJIbTATAM 0CBOEHHSI OCHOBHOH 00pA30BaTE/ILHOM NPOrpaMMbl
cpeaHero oomero oopasoBaHust

CdopMUpOBaHHOCTS YMCHHS IUIAHUPOBATH U MPOBOJUTH XUMHUUCCKHMH IKCIICPUMCHT (TIOIYUCHHUE Y U3YUCHHUC CBOMCTB HCOPTaHMYCCKUX U
OPraHMYECKMX BEIUCCTB, KAYCCTBEHHBIC PEAKLMH YITICBOJAOPOAOB PA3IMYHBIX KIACCOB M KMCIOPOACOACPIKAIIMX OPraHMYECKHUX BEILECTB,
PELICHHUE YKCIICPUMCHTAIBHBIX 334 10 PACMO3HABAHUIO HCOPTAHMYCCKUX M OPTaHUYCCKUX BEIICCTB) C COOIIOICHHUEM MPaBuiI OS30I1acHOr0
oOpameHns ¢ BEIECTBAMK M 1abopaTopHbiM 000pyAOBaHKMEM; (DOPMYIHMPOBATh LIETM MCCISAOBAHMSA, TIPEACTABIATL B PasIuvHOM (popme
PE3VABTAThI DKCIICPUMCHTA, AHATTM3UPOBATH M OLICHUBATH UX JOCTOBEPHOCTH

14

C(opMHUPOBAHHOCTh YMEHMsI OCYILECTBIIITH LICICHANPABICHHBIA TOMCK XMMHYECKON MH(OPMALMM B PA3IMMHBIX MCTOYHMKAX (HayuHas |
yucOHO-Hay4Hasl JTUTepaTypa, CPeACTBa MAaccoBOM HWH(oOpMaimu, cets MHTCpHET M Ipyrue), KPUTHUCCKU AHATHM3MPOBATH XUMMHYCCKYIO
ur(pOpMaLHIO, NIcpepadaThBaTh €& U KCIIOJIL30BaTh B COOTBETCTBUM C IMOCTABJICHHOM YUCOHOM 3a1a4cH

Ju—
n

CopMHPOBAHHOCT YMEHMsI TIPOTHO3MPOBATH, AHATM3MPOBATH M OLICHMBATh MH()OPMALMIO C TO3MUMM 3KOJOTMYECKOH Oe30MacHOCTH
TOC/ICACTBHM OBITOBOM U TMPOM3BOJACTBCHHOM JACATCIILHOCTH YCIOBECKA, CBSI3AHHOW C MEpepadOTKOM BEIIECTB; C(DOPMHUPOBAHHOCTH YMCHHM
OCO3HABaTh OMACHOCTh BO3JCHCTBHSI HA JKMUBBIC OPraHM3MbI ONPEACIEHHBIX BEIICCTB, MOHMMAs CMBICT MOKA3aTes NMPESACTBHOM JOTTYCTHMOM
KOHLICHTPALIUK, U MOSICHATL Ha MPUMEPAX CrIOCOOb! YMCHBIICHUS U NPEAOTBPAICHHS UX BPCIHOTO BO3ACHCTBHS HA OPraHU3M YCJIOBCKA

INEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'> IO XUMHUHU

Kon

| TeopeTuueckue OCHOBBI XHMHH

IIpoBepsiemblii 3J1eMeHT coAepPRAHUSA

1.1

Crpoenue BemectBa. COBpPEMEHHas MOJCTb CTPOCHHMs artoMa. PacmpenencHue STCKTPOHOB IO 3HEpreThdeckuM yposwsiM. Knaccudumkarms
XUMMYCCKUX 3IEMCHTOB. OCOOCHHOCTH CTPOCHMS YHEPICTHYCCKUX YPOBHCH aTOMOB (S-, p-, d-3nemeHTOB). OCHOBHOC U BO30YIKIEHHOC COCTOSHUS
aTOMOB. DJICKTPOHHAs KOH(Uryparwst atoma. BaeHTHBIC 2ICKTPOHBI

1.2

[Nepuoavieckas cuctema xumudeckux anemeHTos JI.W. Menneneesa. @usuueckuii cmsbicn lepuoanueckoro 3axona JI.M. Menaeneesa. [Ipuanrer u
3aKOHOMCPHOCTH M3MCHCHUSI CBOMCTB 3JICMCHTOB M MX COCIUHCHMH IO MCPHUOAAM M TPYIIIaM. 3aKOHOMCPHOCTH B M3MCHCHUM CBOMCTB IPOCTBIX
BCIICCTB, BOAOPOAHBIX COG,ZIHHGHHI;'I, BBICIIMX OKCHUA0B U TUAPOKCHUIOB

1.3

BaneHTHOCTS. DIeKTPOOTPHLATEILHOCTD. CTENICHD OKMCIICHH

1.4

Bu sl xumuuecko cBs3U (KOBAJICHTHAS, MOHHASL, MCTA/UTMYECKAs!, BOJOPOIHANA) U MEXAaHU3MBI ¢ 00paszoBaHust. MeKMOICKY/IAPHBIC B3aUMOICHCTBUSL.
BemecTBa MOMEKYISIPHOTO W HEMONEKY/IPHOTO CTPOSHMS. THIbI KPUCTANIMYECKHX PEHMIETOK. 3aBMCHMMOCTH CBOWCTBA BEINECTB OT THIIA
KPHCTALTMUCCKOM PCIIETKHU




Kona

ITpoBepsiemMblii 3/1IeMEHT COAePRAHUS

1.5 Xuvmieckas peakiwst. Knaccuukaimst XUMMHIECKHX PEaKLMK B HEOPraHUYCCKOM M OPTaHHYECKOH XMMHUH. 3aKOH COXPAHEHHMS MacChl BEIICCTB
1.6 CKopocTb peakiyu, € 3aBUCUMOCTb OT PasIUYHbIX (JaKTOpPOB
1.7 Terossie 3hhextsl xumMIHeckuxX peakimid. TEPMOXUMHUCCKHUC YPABHCHUS
1.8 ObpaTumblie peakuyy. XUMHIECKOE paBHOBecHe. DaKTOpPbI, BIMSIOIIME HA COCTOSHUE XUMHIECKOro pasHoBecws. [Ipunumn Jle [llarense
Onexrponurnueckas auccormanwst. CunsHele v ciadbie anekrponutsl. Cpea BOJHBIX PacTBOPOB BELICCTB: KUCTIast, HeUTpanbHas, menounas. CrerncHs
il auccoumarmu. Peakimm HoHHOTO 0OMeHa
1.10 Iuaponus coneit. Monuoe npousseacHue Boabl. Boxopoansiii nokasarens (pH) pacteopa
Crioco0bl  BBIp@KCHMSI KOHLICHTPALMK pPacTBOPOB: MAaccoBas J0Jsi PacTBOPEHHOrO BEIUECTBA, MOJSIPHAsi KOHLCHTpauus. HaceuneHHsie u
LAl HECHACBILICHHBIC PACTBOPBI, pacTBOpUMOCTb. KpucTammoruapars
112 OXHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PeakLu. [loBeACHHE BEIECTB B Cpeaax ¢ pasHeiM 3HaueHueMm pH. MeToas! a1ekTpoHHOT0 GanaHca
1.13 DIEeKTPONM3 PACTBOPOB M PACTUIABOB CONECH
2 (OCHOBBI HEOPTAHMYCCKON XMMHH
2.1 Knaccuduxaums HeopraHuueckux coeauHeHuM. HoMeHKI1aTypa HCOPTraHHUCCKUX BEILICCTB
XHUMHYECKHE CBOMCTBA BAKHEHIUMX METAIOB (HATPMH, KalWK, KalbLMK, MATHUH, aTFOMUHHMNA, LIMHK, XPOM, JKEIIE30, MEAb) M MX coeauHenui. O0mme
22 CIIOCOOB! MOJIYUYCHHUS! MCTAIOB
XUMHYECKHE CBOMCTBA BRKHEHIUMX HEMETA/UIOB (ramoreHoB, cepbl, asota, (ocdopa, yrimepoga WM KpeMHHMs) M MX COECAMHEHHH (OKCHIOB,
& KHCJIOPO,/ICO ACPKAIUX KUCIOT, BOJOPO JHBIX COCIUHCHUM)
2.4 I'eHeTHUECKas CBA3H HCOPTAHMYECKUX BEICCTB, MPUHAICKAIMX K Pa3THYHBIM KIaccaM
2.5 U pentrdmkaimst HEOPraHUUECKUX COeIMHEHMI. KauecTBEHHbIE peakUMKM Ha HECOPraHWMECKHE BEILIECTBA M HOHBI
3 OCHOBBI OPraHUMCCKOM XUMUU
OCHOBHBIE TIOTOKCHHS TCOPHH XMMHYECKOTO CTPOCHUS OpraHnieckux coeauueHnii A.M. Bytieposa. YriaepoaHslii CKeneT OpraHMMeCKON MOICKYJIBL.
3 KpaTHOCTD XMMUYCCKOU CBSI3U. O- U TW-CBSI3M. Sp3-, Sp2-, Sp-THOPUIM3aLMU OPOMTAICH aTtoMOB YIJICpOAd. 3aBHCHMOCTh CBOMCTB BEILECTB OT
XMUMHYECKOT0 cTpoeHus Moaekya. ['omonoru. Nomonormueckuii psia. Msomepwsi 1 u3omMepsi
3.2 [Mousrrue o ByHkumoOHaATBHOM rpyrme. OpucHTaUUMOHHBIE (P(EKTBI 3aMECTUTENICH
[Tpeacrasnenue 0 knacCH(pUKALMK OPraHUMECKUX BemecTB. HoMeHKIaTypa OpraHMuecKuX COeaMHEHMI (CHCTEMATHYECKas) MU TPHBHATBHBIC HA3BAHK
i BKHCHILUX IMPEACTABUTEIICH KJIaCCOB OPraHMYCCKUX BEILCCTB
3.4 (CB000 IHOpa AMKAIbHBIN M MOHHBIM MexaHu3Mb! peakiuu. [lonsatue o Hykineoduie v anekrpodruie. [Ipasuno Mapkoshukosa. [Ipasuno 3aiiucsa
35 Ankanbl. XMMHYECKHE CBOMCTBA AJKAHOB. TaJOTCHUPOBAHKE, ACTHAPHUPOBAHKE, TCPMHUECKOS PA3NOKEHHE, KPEKHMHT, W30MCPH3ALWs, TOPEHHE.

[TonyucHuE aIKaHOB. LIH]UIO&J’IK&H}:I. CHGL[H(I)HK& CBOMCTB LIMKJIOAJIKAHOB C MajIbIM pPasMCpoOM LIUKJIA. Peakiwmm TIIPUCOCIHHCHUS U PaJIUKAIIBHOI'O
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3aMCILICHUA

3.6

Ankensl. XMMHYCCKUC CBOWCTBA: PEAKLMU TPUCOCAMHCHMS (TaIOTCHUPOBAHKC, THMIPUPOBAHKC, THIPOTaIOTCHUPOBAHKMC, THAPATALWsi), TOPCHUSL,
OKHCIICHHS M onuMeprsaumn. [IpombineHHsie 1 1abopaTopHbIe Crioco0bl MOTYHSHHS aTKSHOB

3.7

Anxaguensl. XUMHYCCKME CBOMCTBA QIKAAMCHOB: PEAKLMU MPUCOCIUHCHUA (IMAPUPOBAHUC, TAJIOTCHHUPOBAHUC), TOPCHUA M TOJIHUMCPHU3ALIMM.
[TonyueHue aikaIUCHOB

3.8

AnkuHbpl, XMMHUYCCKHE CBOMCTBA: PCAKLMH TMPHUCOCIMHCHM (ralOTeHUPOBAHME, THAPHUPOBAHME, THAPATALMS, THAPOTaTOreHHPOBAHHE) Kak Criocod
MOJIYYCHHMSI TIOJTUMCPOB M JPYTHX IMOJIC3HBIX MPOAYKTOB. Peakimu sameuicHus. ['OpeHHe aueTUICHa KaK UCTOYHHMK BBHICOKOTEMIICPATypPHOTO TUIAMCHHU
JUI5l CBAPKM M pe3ku MeTamioB. [IpuvereHue aterriaeHa

3.9

Apenbl. XuMUUYeCKHUE CBOMCTBAa OCH30/1a. PCAKLMM 3ICKTPO(WIBHOIO 3aMCILCHUS, MPUCOCIUHEHUs (TUAPUPOBAHKE, Ta/IOFCHUPOBAHUE). Peakiws
roperms. OcOOCHHOCTH XUMHUYECKHMX CBOMCTB Tommyona. [lomyuenne Oenzona. OcoOeHHOCTH XUMHUHUECKHMX CBOMCTB cThpona. [Tonmmepusauws cruposna.
CHOCOGH TOJIVUCHMA U IMPUMCHCHUC apOMATHUCCKUX VITICBOAOPO 0B

3.10

Crmptel.  [IpeasenbHbie OOHOATOMHBIE CIMPTBHL. XHMMHYECKME CBOMCTBA: B3aMMOJCHCTBHE C HATPHMEM Kak Croco0 VCTAHOBICHMS HATHMMs
THAPOKCOTPYIIIBL, C FAJIOTCHOBOAOPOIAMH KaK CrOCO0 MOIYYCHUS PaCTBOPUTCICH, BHYVTPU- U MEKMOJICKYIIsIpHAst Aeruaparauys. Peakiwms ropeHus.
[Monyuyenue sTaHOma: peaxkimsi OpPOMKSHWS TIJIFOKO3bI, TMADATALMS STHICHA. OTWICHIIIMKONb M TIHLEPHH KAaK TPCACTABUTCIN MPEACIbHBIX
MHOTOAQTOMHBIX CITHPTOB

3.11

POenon. Xumuueckue CBOMCTBA (DeHOMA (PEaKLMK C HATPHUEM, THAPOKCHUAOM Hatpwsi, opomom). [Tonyuenue denona

3.12

Ampaerunsl. XMMHUCCKMC CBOWMCTBA TIPEICTBHBIX ajbJCTHIOB. T'MAPHUPOBAHME, KAYCCTBCHHBIC PCAKLMM HA KApOOHWIBHYIO Ipyraly (peaxims
«cepeOpsHoro 3epkana», B3ammozacicTeue ¢ ruapokcuaom wmeam (I1). TMomyucHue npeaenbHBIX anbAETMAOB. OKHMCICHHE CITMPTOB, THAPATALWS
aLCTHIICHA. AueroH
KaK mpeacTaBuTeIb KeTOHOB. OCOOCHHOCTH PEAKLIMH OKHMCIICHHS ALIETOHA

3.13

KapGoHoBbie kuCIOTEL XUMUUYCCKUC CBOMCTBA MPCACIBHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. OCOOCHHOCTH XMMHUYCCKHUX CBOMCTB MYpPaBBUHOM
kucnoThl. [lomyyeHue mpeacabHBIX O JHOOCHOBHBIX KapOOHOBBIX KHMCIOT: OKHCICHHE aMKAHOB, ATKCHOB, TICPBHYHBIX CIMPTOB, adbACTHAOB. Beicme
TPCACIBHBIC U HCIPCACILHBIC KAPOOHOBBIC KMCIIOTHI

3.14

Cnoxubie 2¢upsr 1 kupbl. CriocoObr momyueHust caokHbX 3(pupos. O6patumocTs peakumu stepudukanmu. [IpumeHenne cnokHbIX 3(pUpOB B
MMUILEBOW W Map(roMEpHON MPOMBIILIEHHOCTH. JKHMPBI Kak CIOKHbIE ()HPbI TIHLEPHHA M BBICIUKMX KapOOHOBBIX KHCIOT. XHMMHYECKHE CBOHCTBA
JKUPOB. TMAPUPOBAHUC, OKUCICHUE. [ MAPOJIM3, WK OMBUICHHUE, JKUPOB KaK CIIOCO0 MPOMBIIIICHHOTO MOIYYCHUS COJICH BBICIIUX KapOOHOBBIX KHUCIIOT.
Mpbi1d KaKk COM BBICIIMX KAPOOHOBBIX KHCIOT
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XHUMHYECKHC CBOMCTBA TIIFOKO3bI: PEAKLIAK C YYACTHEM CITUPTOBBIX M albACTHIHOM IPYIIT W MOJOYHOKKCIOE OposkeHue. [IpuMeHeHHe rroKo3bl, e
3HAQUCHUC B JKU3HCACATCIILHOCTH OpraHusma. Jlucaxapuabl: caxaposa, MaibTo3a. BOCCTaHABIMBAIOIIWEC M HEBOCCTAHABIMBAIOIIMC JUCAXAPUIBL.

3.15 uaponms aucaxapuaos. [lomucaxapuapr: kpaxman, riaukoreH. CTpoeHHe MAKPOMOIEKYT KpaxMarna, TIMKOreHa U Lemonossl. Ousuueckue cBOMCTBA
KpaxMajia Y UC/UTIONIO3bL. XMMHMYCCKUC CBOMCTBA Kpaxmalia: THAPOJIM3, KAYCCTBCHHAS PCaKUMs C MOJOM. XHUMMUYCCKHUEC CBOMCTBA LICIUTFOJIO3BI
THAPOIH3, TOAYYEHHE 3(PMPOB LETono3bl. [TonsaTrHe 00 HCKYCCTBEHHBIX BOMOKHAX (BHCKO3a, ALIETATHBIN ILENK)
AwmuHbI. AMHHBI KaK OPraHMMCCKHME OCHOBAHMS: PCAKLMM C BOJOM, KHCIOTAMM, PEaKLMs rOpeHWs. AHWIMH Kak NMPCACTABUTCIb apOMAaTHYCCKHX
3.16 aMUHOB., XUMMYCCKUC CBOMCTBA AHWIMHA B3aMMOJCHCTBHC C KHCIOTAaMHM, OpPOMHOM BOJOM, okucicHue. [loayucHHE aMHHOB AITKWIHPOBAHHUCM
aMMMAaKa ¥ BOCCTAHOBJICHUEM HUTPOITPOM3BOIHBIX VITIEBOAOPOIOB
317 AMMHOKHCTOTBI W OEnku. AMMHOKHUCIOTBI Kak aM()OTCPHBIC OPraHHYCCKHC COcAuHCHUA. (CHOBHBIC AMUHOKUCIIOTBI, OOpasyromue OCIKU.
' XMMHYCCKHC CBOMCTBA OCIIKOB: THAPOIIH3, ACHATYPALMsl, KAUCCTBCHHBIC (LIBETHHIC) PCaKLMK Ha OCIIKH
g Crpoenue 1 CTPYKTYpa MOJTUMEPOB. 3aBHCHMOCTb CBOMCTB MOJTMMEPOB OT CTPOCHM: MOEKYT. OCHOBHBIC CIIOCOOBI MOMYYESHHMS BBICOKOMOICKYISAPHBIX
3.1 COCIMHCHUM: PCAKLIMHU IMOJIUMEpU3aLuy 1 nosmkoHaeHcarmu. Knaccudukanuys Bo1okoH
3.19 U nentudukanus opraHHYCCKUX COCIJMHCHUI, PenieHHE 3KCIICPUMCHTANTBHBIX 3a1a4 HAa PACIO3HABAHUC OPTaHUYCCKUX BEILCCTB
3.20 ['eHeTHyCCKas CBsI3h MEIKIY KITACCAMM OPTaHUYCCKHUX COCAUHCHHH
4 XUMUS U KU3HB
4.1 Xumust B oBce AHEBHOM xu3HU. [IpaBuia Oe3onacHOM padOThl C CAKMMHU, FOPIOYMMH U TOKCHYHBIMHU BCIICCTBAMU, CPSACTBAMM OBITOBOM XHUMUH
XUMUS ¥ 300POBBE. XUMHS B MCAULIMHE. XHMHS M CETBCKOC XO3SMHCTBO. XHMMUSI B TPOMBIIITCHHOCTH. XHUMUs M SHCPTETHKA: TPUPOIHBIN M TOITY THBIMA
4.2 He(TsIHOM rasel, ux coctas u ucrionb3osanue. Cocras HedTH U €& nepepadboTka (MPUPOIHBIC HCTOYHHUKH VIJIEBOI0POIOB)
XUMHS ¥ 9KOTOTHA. XMMHYECKOES 3arpsa3HEeHHEe OKPYKAOMICH cpeasl U ero nocaeacteus. Oxpana ruapocdepsr, mousst, atmocdepst, (mopst u (ayHbt
A OT XUMHUYCCKOTr0 3arps3HeHus. [Ipodiema 0TxX010B ¥ MOOOYHBIX MPOAYKTOB. AJTBTCPHATUBHBIC MCTOYHUKH SHCPTUH
OOmpe mpeacTaBIeHUs O MPOMBIILIEHHBIX CMOCO0AX MOMYYEHMSI XUMHYECKHMX BEILECTB (HAa MPUMEPE MPOM3BOACTBA AMMHAKA, CEPHOM KHCIIOTHI).
4.4 YépHas u usetHas Metawiyprud. CTEKIO M CHIMKAaTHas MPOMBINUICHHOCTh. [lpombmuicHHas opranuucckas XuMmus. ChIpbE LI OPraHU4CCKOM
MPOMBIILJICHHOCTH
5 Turbt pacuSTHBIX 3a1a4
5.1 PacuéTer Macchl BemecTBa Win 00bEMA ra3oB Mo W3BECTHOMY KOJHMYECTBY BEILIECTBA, MACCE MITH 00BEMY OZHOTO M3 YHACTBYIOIIMX B PEAKLMH BEILECTB
5.2 PacuéTs TermoBoro sdiexta peaxipm
53 PacuéTs! 00BEMHBIX OTHOIICHUM Ia30B MPU XUMUUCCKUX PCAKLIMSIX
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54 Pacuéter maccer (00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PCAKLIMK, €CITH OHO M3 BEIIECTB AaHO B M30BITKE (MMEET MPHUMECH)

Pacuétbr MacCOBOM My 0OBEMHOM TO/THM BBIX0,1a IMPOAYKTA PCAKLIMA
OT TEOPETHYECKU BO3MOIKHOTO

3.5

Pacuéter maccel (00bEMa, KOTMYECTBA BEHICCTBA) MPOAYKTA PCAKLIMK, CCITM OJHO U3 BCHICCTB JaHO B BH/C PacTBOPA C ONMPEICIEHHOM MacCOBOM J0JICH

5.6 i
PacTBOPEHHOTO BEIIECTBA
5.7 PacuéTs! ¢ MCIIONB30BAHMEM MOHATHH «MACCOBas A0S, «MOJISIPHASA KOHLCHTPALWSD), «PAaCTBOPUMOCTb»
58 Haxoxaexue MonexymsapHOM (hOpMyITbI OPraHMHECKOTO BEINECTBA MO €70 TUIOTHOCTHA M MAacCOBBIM JOISM 37EMCHTOB, BXOIIIMX B €r0 COCTAB, HIIH TT0

PO AYKTAM CrOPaHUs!

YYEBHO-METO/IMYECKOE OGECHIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUISA YYHEHUKA

METOIUNYECKHE MATEPHAJIBI UIA YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI 1 PECYPCbI CETU UHTEPHET
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