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HOACHUTEJIBHAS 3AIINCKA

Pabouast mporpaMma 1o XMMHUH Ha YPOBHE CpeHETO 00I1Iero oopazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Neo
273-03 «O06 obpazoBanun B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (enepanbHON 00pa30BaTEIbHOW MPOrpPaMMBbI
cpennero oomero oopazoBanusa(@OIT COO), npencraBieHHbIX B DenepanbHOM rocyaapcTBeHHOM obOpa3oBatensHoM ctanaapre COO, ¢ yuérom
Konuenuun npenosaBanus yueOHOro npeaMera «XuMus» B o0pa3zoBaTesibHbIX opranu3anusx Poccuiickoit @enepanuu, peain3yronnX OCHOBHbIE
o0Opa3oBaTesbHbIE TIPOTPAMMBI, U OCHOBHBIX TOJIOKeHUH «CTparerun pa3Butus BocimTanus B Poccuiickoii @enepanun Ha nepuon 1o 2025 roga»
(Pacnopsoxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha ypOBHE YIIIYOJIEHHOTO M3YYEHHs 3aHHMAaeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-HAy4YHOro oOpaszoBaHus ywamuxcs 10-11
KiaccoB. M3yuenue mpeamera, peaquzyemMoe B yCHOBUAX AUGGEpEeHIIMPOBAHHOTO, NPOGUILHOTO O0O0y4YeHHs, TPU3BAaHO O0O0ECTIEUUThH
0011eo00pa3oBaTeabHy0 U OOMIEKYIbTYPHYIO MOJIOTOBKY BBIMYCKHHUKOB IIKOJIbI, HEOOXOIUMYIO IJIsl aJalTallMd MX K OBICTPO MEHSIOLIMMCS
YCIIOBUSAM JKU3HU B COIIMYME, a TaKXkKe JUIsl MPOJOJDKEeHUs oOydyeHus B OpraHu3alusx Mpo¢ecCHOHaIbHOrO 00pa3oBaHUs, B KOTOPBIX XUMUS
SIBJISIETCS OJTHOM U3 MPUOPUTETHBIX TUCITUILINH.

B nporpamme mo XxuMuu Ha3Hau€HUE peaMeTa «XHUMHUD) MOJIydaeT MOoAPOOHYI0 HHTEPIIPETALMIO B COOTBETCTBUH C OCHOBOIOJIAraloluMu
nosnoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIeNied, COJepKaHus, pe3ylbTaToB OOydeHUs U TpeOOBaHUN K YPOBHIO MOJArOTOBKHU
BBIMMYCKHUKOB. CBHIETEILCTBOM TOMY SIBJISIOTCS CJIEAYIOIINE BBINOJIHAEMbIE IPOTPAMMON IO XUMUU (PYHKIMH:

e uHPOPMALMOHHO-METOIMYECKAs, pealu3aluss KOTOpoW oOecrnedyuBaeT MOJTy4EHHUE MPEJICTABICHHUs O LEsIX, COAEp)KaHuH, oOmien

CTpaTeru 00y4eHUsl, BOCIIMTAHUS U PA3BUTUSA 00YYAIOLINXCS CPEICTBAMH MIPEIMETA, U3y4aeMOT0 B paMKaX KOHKPETHOIO PO QHJIs;

® OpPraHM3alMOHHO-IUIAHHUPYIOIIAs, KOTOPas IMPEAyCMaTpUBACT ONPEACIICHUE: NPUHLUIOB CTPYKTYPHUPOBAHHUSA M IOCIENOBATEIBHOCTU
U3y4deHHsl y4eOHOro Marepuaia, KOJIMUECTBEHHBIX U KaUeCTBEHHBIX €r0 XapaKTepPUCTHK; MOIX0A0B K (POPMUPOBAHUIO COAEPKATEILHON
OCHOBBI KOHTPOJII M OLEHKM OOpa30BaTENIbHBIX JOCTHKEHUH oOydaroluxcs B paMKaXx HTOroBOHM arrectauuud B (opme eauHOro
roCyZlapCTBEHHOIO dK3aMeHa 10 XUMUU.

IIporpamma [yt yriryOJIEHHOTO U3Y4EHHS] XUMHHU:

® YCTaHABJIMBACT MHBAPHMAHTHOE IIPEIMETHOE COJAEp)KaHUE, OoO0s3arTeNnbHOE JUIsI M3Y4YEHUS B pPaMKax OTAEIbHBIX Ipoduiei,
IpeycCMaTpUBAET paclipeielieHUue U CTPYKTYPUPOBAHUE €ro M0 KlaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUAM/pa3/ienaM Kypca;

e aéT MpUMEpHOE pacipeaesneHre ydeOHOro BpeMEeH!, pEKOMEHIyeMOro [l U3y4eHUsl OTJEIbHBIX TEM;

e @peylaraeT IMPUMEPHYI0 IOCIEJOBATENbHOCTh U3ydeHHs ydeOHOro Martepuasa C y4€TOM JIOTMKM IIOCTPOEHHs  Kypca,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e aéT METOJMYECKYI0 MHTEpIIpeTaluio Ienell M 3ajay u3ydeHHs NpeAMeTa Ha YriyOl€HHOM YpOBHE C Y4Y€TOM COBPEMEHHBIX
MIPUOPUTETOB B CHCTEME CpEIHEro oOuiero oOpa3oBaHMs, COJEPKATEIbHON XapaKTEPUCTUKU IUIAHMPYEMBIX PE3YJIbTaTOB OCBOEHUS
OCHOBHOHM 00pa30BaTeIbHON MPOTpaMMBbl cpelHero oO0Iiero o0pa3oBaHMs (JMYHOCTHBIX, METANpPEIMETHBIX, NMPEIMETHBIX), a TaKXKe C
y4€TOM OCHOBHBIX BHIOB YU€OHO-TIO3HABATENbHBIX JIeHCTBUN 00yJaromerocs o OCBOCHUIO COJEP)KaHUs MpeMeTa.



[To Bcem Ha3BaHHBIM MO3UIMSIM B MPOTPaMMe [0 XUMHH MPEAYCMOTpPEHa MPEEeMCTBEHHOCTh ¢ 00yYeHHEM XMMHUU Ha YPOBHE OCHOBHOTO
obmiero oOpazoBaHus. 3a TpeleNaMH YCTAaHOBJICHHOW MPOTpaMMON MO XUMHH 00s3aTeNIbHON (MHBApHAHTHOM) COCTABIIAIONICH COICpKaHUS
yueOHOTO0 peMeTa « XUMHUS» OCTaETCsl BO3MOYKHOCTH BBIOOPA €r0 BAPHATUBHOM COCTABIIAIONICH, KOTOPAs JOJDKHA ONPEACTISATHCS B COOTBETCTBUU
C HaIlpaBJICHHEM KOHKPETHOTO POQuiIsi 00ydeHUs.

B cootBercTBuu ¢ koHuentyaiabHbIMU mosokeHusiME @I'OC COO o HazHaueHUM MpeaMeTOB 0a30BOro M yriryOIEHHOTO ypOBHEH B
cucreme nuddepeHIPOBaHHOTO 00yISHHS HAa YPOBHE CPEIHET0 00IIero oOpa3oBaHus XUMUS HA YPOBHE YrIIyOJEHHOTO U3ydeHUS HAIIPABIICH Ha
pean3anuio NPeeMCTBEHHOCTH ¢ MOCIEAYIOIINM 3TallOM MOJIY4YEeHHUs XUMUYECKOr0o 00pa30BaHus B paMKaxX U3Y4€HHUs CIIELUATbHBIX €CTECTBEHHO -
Hay4YHBIX ¥ XMUMUYECKUX TUCIUIUIMH B By3aX M OpPraHU3allMsIX CpPeJHEro npogeccuoHaIbHOro odpa3zoBaHus. B 3Tol cBsi3u M3ydeHue mpeamera
«XUMHS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHUE U YIIIyOJIeHWE TEOPETHYECKON M MPAKTHUECKOM MOATOTOBKH OO0ydaroluxcs,
BBIOpABIINX OMNpPENENEHHBIN NpoQuiIb 00y4eHHs, B TOM YHUCIE C MEPCIEKTHBOW MOCIEAYIOUIEro IMOJyYEeHUs XUMHYECKOro 00pa3oBaHUs B
opranuzanusax npodeccuonansHoro 00pazoBanus. Hapsmy ¢ atum, B cBere TpeboBanuii ®I'OC COO k miaHUPYEeMBIM pe3yJIbTaTaM OCBOCHUS
(dhenepanbHO 00pa30BaTEIBHON MPOTPAMMBI CPEIHEr0 00IIero 00pa3oBaHus U3YUYCHHE MPeAMETa « XUMHUS) OPHEHTHPOBAHO TAK)KE HA PEIICHHE
3a7ad  BOCIIMTAHHWS W COLMAIBHOTO PAa3BUTHA OOyJaromuxcs, Ha (QOPMHPOBaHWE Y HUX OOIIEHHTEIUICKTYyaIbHBIX YMEHWH, YMEHUH
paloHaIn3anuy yaeOHOTO Tpyia U 0000IMIEHHBIX CIOCOO0B AESATENILHOCTH, UMEIOIINX MEX JUCIUILTUHAPHBIN, HaIIPEIMETHBIN XapaKTep.

CocraBisiomMy peaMeTa «XUMUsS» Ha ypOBHE YIIIYyOJNEHHOTO M3Yy4YEHUS SBIAIOTCS YriIyOn€HHbIe Kypchl — «OpraHuyeckass XUuMus» u
«OOmast u HeopraHudeckas xuMus». [Ipu ompeneneHurn MOAXOAOB K OTOOPY M CTPYKTYpPHOM OpraHM3allud COJAEP)KaHUS STUX KYpPCOB B
MporpaMMe Mo XUMHH 3a 0CHOBY NpHHATHI osiokeHus I'OC COO o paznmuuusx 6a30BOTO U YIIIYOJIEHHOTO YPOBHEH U3YUCHHSI TIPEIMETA.

OcHoBy cozaep:xanusi KypcoB «Opranudeckas XuMus» U «OOmas U HeoOpraHudecKas XHMHUS» COCTABIISIET COBOKYIMHOCTb IMPEIMETHBIX
3HAHUM M yYMEHUH, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3yd€HHUs MpeAMeTa. DTa CHUCTeMa 3HaHUM MMOoJIydaeT ONpeles€HHOE TEOpPEeTHUECKOoe
JIOTIOJTHEHHE, MO3BOJIAIONIEEe OCO3HAHHO OCBOUTH CYHIECTBEHHO OO0JbLINI 00BEM (haKTONIOrMUecKOro mMaTepuaia. Tak, Ha yriayOlnEHHOM ypOBHE
W3Y4YeHHUs MpeaMeTa obecreuyeHa BO3MOXHOCTh 3HAYMTEIBHOIO YyBEIMYEHHs O0O0BbEMa 3HAHMM O XMMHMUYECKHUX JJIEMEHTaX W CBOMCTBaX HX
COEIMHEHUI Ha OCHOBE PACUIMPEHUS U YIIyOJeHUs MPEACTaBICHUN O CTPOSHUH BEUIECTBA, XUMUYECKOUN CBS3H U 3aKOHOMEPHOCTSIX MPOTEKaHUS
peakuii, pacCMaTpUBAaEMbIX C TOUKH 3PEHUS XMMUYECKON KMHETUKH U TepMOJAUHaMUKH. M3yuenue nepuonnyeckoro 3akona u Ilepuonndeckoit
CUCTEMbl XMMHUYECKUX 2JIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b
OOBSACHSICTCS C TOYKH 3PEHUSI SHEPreTHUYECKHX HM3MEHEHHH mpu e€ o0pa30BaHMU M PA3pyLIEHUHU, & TAKKe C TOYKU 3PEHUS MEXaHH3MOB €&
oOpazoBanus. M3yueHue TUNOB peakiuil JOMOJHSAETCS (POPMHUPOBAHUEM MPEICTABICHUNM OO AIEKTPOXUMUYECKUX MPOIECCaX U AIEKTPOIIH3E
pacmiaBoB U pacTBOPOB BeIlIeCTB. B Kypce opraHnyeckoil XMMHUH MPU PACCMOTPEHUHU PEAKIIMOHHOM CIOCOOHOCTH COEAMHEHUN yaensercs ocoboe
BHHMMaHHE BOMPOcaM 00 3JIEKTPOHHBIX 3(pdeKTax, 0 B3BAUMHOM BIUSHUU aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHid.

Oco6oe 3HaueHNe UMEET TO, YTO Ha COJIep’KaHHe KypCOB XMMHUHU YrIyONEHHOTO YPOBHS M3YUEHHUs JJIs KJIACCOB ONpPENENEHHOrO Mpouiis
(rmaBHBIM 00pa30M Ha MX CTPYKTYPY U XapakTep MTOMOJHEHHH K 00IIei cucTeMe MpeAMETHBIX 3HAHUN ) OKA3bIBAIOT BIUSIHHE CMEXHbBIE TIPEIMETHI.
Tak, HarpuMep, B COJep KaHUM MpeaAMeTa A KJIacCOB XUMHUKO-(PHU3MUecKoro npoduis 0oJblioe 3HaueHUue OyIyT UMETh 3JIEMEHThl y4eOHOIro



MaTepuana no oomeit xumun. [Ipu n3ydeHun npeaMeTa B JAHHOM Clydae akLEHT OyAeT cieiaH Ha OOIIHOCTh METOAOB MO3HAHUS, OOIIHOCTh
3aKOHOB M TEOpUH B XUMHUHU M B (U3UKE: aTOMHO-MOJICKYJSIpHAsI TEOpHs (MOJICKYJspHas Teopus B (DU3MKE), 3aKOHBI COXPAHEHUS MAaCChl U
SHEPIruM, 3aKOHbl TEPMOJANHAMUKH, NIEKTPOJIN3A, IPEJICTABIECHUS O CTPOCHUH BEIIECTB U JPYroe€.

B TO ke Bpemsi B coicpKaHMHM TpeaMeTa IS KJIACCOB XHUMHUKO-OHOJOTHYECKOro mpodwis OONbIINN yAEHbHBIA BeC OyIeT UMETh
opraHudeckas xumus. B 3ToM ciydae npenocTaBisieTCsl BO3MOKHOCTb Al 0oJjiee 0OCTOSITEIBHOTO PAaCCMOTPEHMS XMMUYECKOM OpraHu3aluu
KJIETKH KaKk OMOJIOTHYECKOW CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K MPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTHI, KaK JIMITUbI, OCIKH, YTIeBO Ibl,
HYKJIEMHOBBIE KUCJIOTHI U Apyrue. [Ipu 3ToM 3HaHMS O COCTaBe U CBOMCTBAX MPEACTaBUTEIEH OCHOBHBIX KIACCOB OPraHMYECKHUX BEIIECTB CIIYXKaT
OCHOBOI1 /17151 U3y4EHMsI CYIIIHOCTH MPOIECCOB (DOTOCUHTE3A, AbIXaHUS, TUILIEBAPEHUSI.

B miane ¢opMupoBaHus OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOIIEHAYYHBIX METOJIOB IMO3HAHWUS U ONBITA MPAKTHUYECKOTO
MPUMEHEHMs] HAYYHbIX 3HAHUM H3ydeHHE NpeaMeTa «XUMHUs» Ha YriyOJEHHOM YpPOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SX C y4EOHBIMU
IpeaIMeTaMu, BXOJSMIIMMH B COCTaB MpeAMETHBIX obnacteil «EcTecTBeHHO-HayuHble TpeaMeTs», «MartemaTika U uHbopMaTHKay U «Pycckuii
SI3BIK U JIUTEpATypay.

ITpu n3yuenun yuebHoro npeaMera « XMMHs» Ha YrilyOlIEHHOM YpOBHE TAaKXkKe, KaK Ha YPOBHE OCHOBHOTO U CpeJHEro o01iero o0pa3oBaHus
(Ha 0a30BOM YypOBHE), 3ajayeil NEPBOCTENEHHON 3HAYMMOCTH SBIsETCS (OPMHUPOBAHME OCHOB HAyKH XMMHHM KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHNUS, IPAKTUYECKOM JIEATEILHOCTH YeIOBEKa MU OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. Perienue 3ol 3a1aun Ha yriryOa€HH oM
YPOBHE U3Yy4eHHsI IpeIMETa MPeANoaracT peaan3alnio Takux 1enei, Kak:

e (opMupoBaHME MPEACTABJICHUI: O MaTepHaIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJIEHUH MPHUPOJBI, O MECTe
XMMUH B CUCTEME €CTECTBEHHBIX HayK M €€ BeIylIei posin B 00ecle4eHuN YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PELICHUH NTPOOIeM
9KOJIOTUYECKOH, SHEPreTUYECKOM U MUILEBOM O€3011aCHOCTH, B Pa3BUTUH MEAULIMHBI, CO3JaHUHM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHUKOB
SHEPIuu, B 00ECNEYEHNN PalMOHAIBHOIO MPHUPOJOIOJIb30BaHMs, B (POPMUPOBAHUM MHUPOBO33pEHUS M OOIIEH KyJIbTypbl Ue€JIOBEKa, a
TaKXKe IKOJIOTUYECKH 0O0CHOBAaHHOTO OTHOILEHUS K CBOEMY 3/10pPOBBIO U IIPUPOJTHON Cpeae;

® OCBOEHME CUCTEMbI 3HAHUH, JISKAIIUX B OCHOBE XUMUYECKOH COCTABJIAIONIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa: (PyHIaMEHTaIbHbIX
MOHATUH, 3aKOHOB M TEOPUH XUMHH, COBPEMEHHBIX IPEACTaBICHUN O CTPOCHMM BEILECTBA HAa PAa3HbIX YPOBHAX — ATOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOJUHAMUYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEaKIUi, O
XMMUYECKOM PaBHOBECUH, pACTBOPAX U AUCIEPCHBIX CUCTEMaX, 00 OOIIMX HAYYHbIX IPUHIUIAX XUMHUYECKOTO IPOU3BOJICTBA;

e (opMupoBaHHE y OOYYAIOUIMXCS OCO3HAHHOTO IMOHMMAHUS BOCTPEOOBAHHOCTH CUCTEMHBIX XUMHUYECKUX 3HAHUH A OObACHEHMS
KJIIOYEBBIX UAEH U MpoOJieM COBPEMEHHOM XUMHH, /Ui OOBSICHEHUS M MPOTHO3UPOBAHUS SBICHUH, UMEIOIMX €CTECTBEHHO-HAYUHYIO
MPUPOJY; TPAMOTHOTO pEIICHUS MPOoOJIeM, CBSI3aHHBIX C XMMHEH, MPOrHO3UPOBAHMs, aHAU3a M OLIEHKU C MO3MLHUH 3KOJIOTHYECKOH
0€30MaCHOCTH MOCIEACTBUI OBITOBOM M MPOM3BOJCTBEHHOM JESITEIbHOCTH YeNOBEKa, CBA3aHHOW C XMMHYECKUM IPOM3BOJICTBOM,
UCIOJb30BAHUEM U NIEPEepabOTKOIl BEIIECTB;



e yruiyOJeHHue MPEACTAaBICHUNA O HAYYHBIX METOJAaX IMO3HAHMs, HEOOXOAMMBIX ISl MPHOOPETeHUS YMEHHUH OPHEHTHPOBATHCS B MHUPE
BCIIICCTB U O6’b$ICHeHI/I$I XUMHUYCCKUX SIBHGHI/If/’I, HMCIOIUX MCECTO B IIPUPOJIC, B HpaKTI/IquKOﬁ ACATCIIBHOCTU U HOBCCI[HCBHOﬁ JKHU3HU.

B nnane peanuzanuu nepBooYepeHbBIX BOCIUTATEIbHBIX U PA3BUBAIOIINX (DYHKIUI LIETOCTHON CUCTEMBI CPEHEr0 00I1ero 00pa3oBaHus npu
W3YYCHUH MTpeaMeTa « XUMUsD» Ha YIITyOJIEHHOM YPOBHE OCOOYIO aKTYaAIIbHOCTh TPHOOPETAIOT TAKUE METHU U 33/1a4H, KaK:

e BoCIHTaHHE YOSXKIEHHOCTH B NO3HABAEMOCTH SIBICHUH MPUPOJBI, YBOKEHHS K IPOIECCY TBOPUYECTBA B OOJIACTH TEOPETHUYECKHX M
MPUKIIAJHBIX HCCIEIOBAHUN B XUMUH, (HOPMUPOBAHUE MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAIMM K OOYYCHHUI0O W IIO03HAHWIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIUTAHHIO Ha OCHOBE YCBOCHUS
00IIeYeI0BEUSCKUX IIEHHOCTEH;

e pa3BUTHE I[O3HABATEJIbHBIX HHTEPECOB, WHTEIUIEKTYalbHBIX M TBOPYECKHUX CIIOCOOHOCTEH oOydarommxcsi, (OpMUPOBAHHE y HUX
CO3HATEJIFHOTO OTHOIIEHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHUIO YCHEITHONW NpO(eCCHOHATBHOU W
OOIIECTBEHHOH JEATeILHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO Ml TIOTPEOHOCTH B 3I0POBOM 00pase KU3HU;

e (opmMupoBaHHME YMEHMI U HABBIKOB Pa3yMHOTO MPHUPOIOIOJB30BAHUSA, PA3BUTHE HKOJOTMYECKOM KYJIbTYpbI, MPHOOpETEHUE ONBITa
00IIECTBEHHO-TIOJIE3HON DKOJIOTHYECKON AEATEIbHOCTH.

OO1ee YnciIo 9acoB, MPEIYCMOTPEHHBIX [T H3yYeHUSI XUMUHW Ha YIITyOJIGHHOM YPOBHE CpeTHero o0miero oopasoBanusi, coctaBiisseT 204 acos:
B 10 xmacce — 102 gaca (3 waca B Henenio), B 11 kmacce — 102 gaca (3 yaca B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHUH.

[IpenMer u 3HaYeHHE OPraHUYECKON XUMUH, IPEACTABIEHUE O MHOTOO0Opa3H OPraHM4eCKUX COECTUHEHHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIiiepoJa: OCHOBHOE M BO30YXJIEHHOE COCTOSIHUS. BajleHTHBIE BO3MOXHOCTH aTOMa yriepoaa. XUMHUYecKas
CBS3b B OPraHMYECKUX COEAMHEHMAX. Tunbl TMOpUIM3allud aTOMHBIX opOuTaneil yriepoaa. MexaHW3Mbl 00pa30BaHMsI KOBaJEHTHOM CBSI3U
(oOMeHHBIH M OHOPHO-AaKLENTOPHBIN). THUIBI MEpeKpbIBaHUS aTOMHBIX OopOuTanei, 6- u m-cBsi3u. OnuHapHas, ABOWHAs M TPOWHAas CBSA3b.
CriocoOslI pa3pbiBa CBA3€H B MOJIeKy/IaxX opraHudeckux BemiecTB. [loHstre o cBoO0IHOM paaukaie, Hykieoduie u saeKkTpoduie.

Teopus crpoenust opranndeckux coeauHeHnid A.M. byriepoBa v cOBpeMEHHBIE NMPEACTABICHUS O CTPYKTYPE MOJIEKYJl. 3HaYE€HUE TEOPUU
CTPOEHHUSI OPraHWYEeCKUX COeAMHEHUN. MomekynspHble U CTpyKTypHbIe (popmynbl. CTpykTypHble (HOPMYIBl pa3lWYHBIX BUAOB: pa3BEpHYyTas,
cokpaiénHas, ckeneTHas. M3omepus. Buabl usoMepun: cTpykTypHasi, IpOCTPAaHCTBEHHAsI. DJIEKTPOHHbIE 3()(EKTH B MOJIEKyJaX OpPraHUuYeCKHX
COCTMHCHUH (MHIYKTUBHBIA U ME30MEPHBIN 2P HEKTHI).

[IpeacraBnenune o kimaccudukanuu opraHudeckux BemecTB. [loHsTHE 0 (yHKIMOHANBHOUW Tpynmne. ['omonorus. ['omonornyueckue pspl.
Cucremarndeckass HoMeHKiIatypa opranndeckux coequHenuit (IUPAC) u TpuBruanbHbie Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

Oco0eHHOCTH U KJIacCU(UKALUS OPraHUYeCKUX peakuuid. OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU B OPraHUYECKON XUMUH.

OKCIIepUMEHTANIbHbIE METO/bl M3Y4EHUs BEIIECTB W MX HpPEBpallleHUil: O3HaKOMIIEHHE ¢ oO0pa3llaMu OpraHUYeCKUX BELIECTB U
MaTepuajllaMd Ha HMX OCHOBE, OIBITHI 10 IPEBPALICHUIO OPraHMYECKUX BEIIECTB IPU HarpeBaHWM (IUIaBJICHUE, OOYIJIMBaHUE U TOPEHUE),
KOHCTPYMPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKHX BEIIECTB.

YrieBoaopoabl.

Ankasbl. ['oMosiornyeckuil psii aJkaHoB, oOmias Gopmysa, HOMEHKIATypa M M30MepHs. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJI aIKaHOB, SP3-rubOpuIM3allis aTOMHBIX OpOMTalIeil yrieposia, 6-cBa3b. Pu3Mueckre CBOWCTBA alKaHOB.

XVMMHYECKUE CBOMCTBA AJIKAHOB: PEAKLMM 3aMEIEHUs, MU30MEPHU3aluy, ACTUAPUPOBAHUSA, LUKIN3ALNN, NTUPOJIN3a, KPEKUHIA, TOPEHUS.
[IpencraBieHue 0 MEXaHU3ME PEAKLUI PaAUKAIBHOIO 3aMELICHMSL.

Haxoxnenue B npuposae. CriocoObl NOMy4eHUs] U IPUMEHEHUE ATKaHOB.

[Muknoankansl. O6mas Gopmyna, HOMEHKIaTypa U u3oMmepus. OCOOEHHOCTH CTPOCHMSI U XUMHUYECKUX CBOMCTB MasbIX (LIMKJIONpPOMaH,
LUKI00YTaH) U OOBIYHBIX (LMKJIONEHTaH, IUKIIOTeKCaH) [UKJIOaTKaHOB. CrocoObl MOJTydeHNs U IPUMEHEHUE IUKII0ATKAHOB.

Ankenbl. ['omonornyeckuil psj ankeHoB, oOmias ¢opmylia, HOMEHKIATypa. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII
aNKeHOB, SP>-rMOpHIM3alUs aTOMHBIX OpOUTasieil yriaepoaa, - U m-cBA3u. CTPYKTypHas M reoMeTpuueckas (LHC-TpaHc-) u3oMepus. OusndecKue



CBOMCTBA aJKEHOB. XUMHUUYECKUE CBOMCTBA: PEAKLMU NPUCOEAUHEHHUS, 3aMECIICHHUS B O-IIOJIOKEHUE NPHU JIBOMHOW CBS3M, MOJMMEPU3ALMU M
oxucnenus. [IpaBuno MapkoBHukoBa. KauecTBeHHBIE peakliuy Ha JBOKWHYIO CBs3b. CIIOCOOBI MOTydeHHS U IPUMEHEHUE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsbKEHHBIC, U30JUPOBAHHbBIC, KyMyauposanuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U
XAMUYECKUX CBOWCTB COMPSDKEHHBIX IHEHOB, 1,2- m 1, 4-npucoenunenne. [lonmmmepusamus conpspKEHHBIX TUEHOB. CrocoOBbl TOJTyYeHHUS U
MIPUMEHEHHE AJIKaUEHOB.

Ankunbl. ['oMoylorHuecKkuid psii adKWHOB, 00mas (GopMylsia, HOMCHKJIATypa U U30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJl aJIKHHOB, SP-TMOpUAM3alUs aTOMHBIX opOuTanei yriepona. dusmyeckue CBOMCTBA AJIKMHOB. XHWMHUYECKHE CBOMCTBA: pEaKIHH
MPUCOEUHEHMS], AUMEpHU3allMl W TpPUMEpHU3alUH, OKHUcIeHus. KucIoTHble CBOWCTBA alKWHOB, HMEIOIIMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTtBeHHbIE peakiy Ha TPOHHYIO CBsI3b. CrIOCOOBI MOJIy4EHUSI U IPUMEHEHUE AJIKUHOB.

ApomMaruyeckue yriaeBoaopos! (apeHsl). ['omonornueckuil psja apeHoB, oOmias Gopmyna, HOMEHKJIATypa U M30MepHs. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYINbl OeH30s1a. Pu3nuecKkue CBOMCTBA apeHOB. XMMHUYECKHE CBONCTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIUU
3aMeleHusl B OEH30JbHOM KOJIbIIE U YIJIEBOJIOPOJIHOM paJuKalle, peakluy MPUCOEeTUHEHHS, OKUCIIEHne roMosoros 6ensona. [Ipencrasienue o0
OPUEHTHUPYIOIIEM JeHCTBUU 3aMECTUTENCH B OEH30IbHOM KOJIbIE HA MPUMEpE aJKUIbHBIX PAIUKaIOB, KapOOKCUIbHOM, THIPOKCUIBLHON, aMUHO-
U HUTPOTPYHIBI, aTOMOB ranoreHoB. OcOOEHHOCTH XHWMHUYECKUX CBOMCTB crtupona. llomumepusanust ctupona. CrnocoObl MoydeHUs U
MPUMEHEHHE apOMaTUUYECKHUX YIIJIEBOJOPOJIOB.

[Tpuponnsrit ra3. [lomytHeie HedTsHBIC Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHbIN yroib ¥ mpoayKThl ero nepepadoTku. CrocoObl
nepepaboTku He(PTH: TMEpPEeroHKa, KPEeKWHT (TEPMUYECKUN, KaTaIMTUYecKuil), pudopmunr, mnuponu3. [IpomykTel mepepaboTku HEPTH, HX
MIPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

I'enernyeckas cBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJIOPOJIOB.

DJEKTPOHHOE CTPOCHHME TaJOreHIIPOU3BOIHBIX YTIiIeBOAOPOJOB. Peakiuu 3amelieHus rajioreHa Ha THUAPOKCOTPYIIY, HUTPOrPYIIIY,
HMaHOTpynny, aMmuHorpymmy. JleiicTBue Ha rajoreHnpou3BOJHBIE BOJHOTO M CHOUPTOBOTO pactBopa wiénoud. BzaummopelicTBue
JUTajoreHaJIkaHOB C MarHueM u IUMHKOM. [loHsTHEe O MeTalIoOpraHuYecKux CcoeluHeHusx. lcnosib30BaHKe TaloreHIpPOU3BOIHBIX
YTJIE€BOJAOPOIOB B OBITY, TEXHUKE U MPU CHHTE3€ OPraHMYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOAbl U3yUCHHsI BEIIECTB U UX MPEBpAlICHHI: n3ydeHrne (GU3NUECKUX CBOWMCTB YIIeBOJOPOAOB (pacTBOPUMOCTD),
KaueCTBEHHBIX pPEaKUUi YIIIeBOJOPOJ0OB PA3IMYHBIX KiaccoB (obOecrBeynBaHHE OPOMHOM WM MOAHOW BOJBI, pacTBOpa MepMaHraHaTa Kayus,
B3aMMO/ICHCTBUE alleTHJIEHAa C aMMHUAYHbIM pacTBopoM okcujaa cepedpa(l)), kauectBeHHOE 0OHApYyKEHUE Yriaepoaa U BOJIOPOAa B OPraHMUECKUX
BEIIECTBAX, MOJYYECHHUE JTUJICHA W HM3y4eHHE €ro CBOMCTB, O3HaKomuieHHe ¢ KoyuekuusmMu «HedTs» u «Yromb», ¢ oOpasnamu IiacTMace,
Kay4yKOB U PE3UHBI, MOJECINPOBAHNE MOJIEKYJI YTIIEBOJAOPOIOB U TaJIOTEHIIPON3BOJHBIX YTIEBOJIOPOAOB.

Kucaopoaconep:xamme opranndeckue COeANHEHHUsI.

[IpenensHble OJHOATOMHBIE CcHUPTHI. CTpOoeHHE MOJIEKYa (Ha MpuUMepe MeTaHojia M 3TaHoJsa). ['omonornueckuit psa, obmas dopmyna,
u30Mepusi, HOMEHKJIaTypa U Kiaccupukanus. Puznyeckue CBONHCTBA MNpPEJENTbHBIX OJHOATOMHBIX CHUPTOB. BOJIOpOIHBIE CBS3M MEXIY
MOJIEKYJIaMH CIMPTOB. XHMMHUYECKHE CBOMICTBA: PEAKIMM 3aMELICHMs], AETUApATAllMM, OKHCIEHHS, B3aUMOJECHCTBUE C OPraHMYECKUMHU U



HEOpraHUYeCKUMH KuciaoTtamMu. KadecTBeHHas peakuus Ha OJHOATOMHbIE CIUPTHI. JleHiCTBUE 3TaHOJAa M METaHOJAa Ha OPraHM3M YEJIOBEKa.
CriocoObI MOJTy4eHUs: ¥ IPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

[TpocTsie 3¢upbl, HOMEHKIaTypa 1 n3omMepus. OcOOEHHOCTH (PU3MYECKUX U XUMUYECKHX CBONCTB.

MHoOroaroMHbIe CIUPTHI — ITUIIEHTIIMKOJIb U TIauleprH. Ou3nyeckue U XUMHUYECKUE CBOWCTBA: PEAKIMU 3aMEIIEHUs, B3aUMOJCIHCTBUE C
OPraHWYECKUMH W HEOPraHWYECKUMH KHUCJIOTaMM, KaueCTBEHHAs PeaKiusi Ha MHOTOaTOMHbIEe ciupThl. [IpeicTaBieHue o MexaHW3Me peakluid
HyKJIeouapHOro 3ameneHus. JlelicTBre Ha opraHu3M yesoBeka. CriocoObl MOTydeHHs 1 IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CtpoeHue MoJIEKYIbl, B3aMMHOE BIMSHUE THIPOKCOTPYyNNbl U OeH301bHOTO siipa. dusnueckue cBoiictBa GeHona. OcoOEeHHOCTH
XUMUYECKUX CBOMCTB ¢enona. KauecTtBennole peakiuu Ha ¢eHos. Tokcuunocts ¢enona. CrocoObl TONydeHUS U TpUMEHeHue ¢eHona.
®denonpopmanbaeruiHas cMoJia.

KapOoHumnbHbIE cOeIMHEHUS — alNbAECTUIBl U KETOHBL. DJIEKTPOHHOE CTPOECHNE KapOOHUIBHON rpynibl. ['oMooruueckre psasl anbIerujioB
M KETOHOB, obmias Gopmyna, uzoMepus U HOMEHKIaTypa. OU3NYECKUE CBOMCTBA albJCTUIOB U KETOHOB. XMMHUYECKHUE CBOWCTBA aJIbJIETHIOB U
KETOHOB: peakuuu npucoeanHeHus. OKUCIEHHE allbJIeTU]I0B, KaueCTBEHHbIE peakluu Ha anpierupl. CrocoObl MOMydeHUs W MPUMEHEHHE
aJbJIETUJI0B U KETOHOB.

OAHOOCHOBHBIE MpeeNbHbIe KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOEHHS MOJIEKY)T KapOOHOBBIX KHCIOT. M30Mepust 1 HOMEHKIaTypa.
Ou3nyeckue CBONWCTBA OJHOOCHOBHBIX NPEIENIbHBIX KapOOHOBBIX KHCIOT. BOAOpOIHBIE CBSI3M MEXIy MOJIEKYIaMHU KapOOHOBBIX KHCIIOT.
XUMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIUs dTEPUPUKAIINH, PEAKITUU C yIaCTHEM YIIIEBOJOPOAHOTO paaukana. OcOOCHHOCTH CBOMCTB
MYpPaBbUHON KHUCIOTHL. [ToHSATHE O MPOM3BOIHBIX KapOOHOBBIX KHUCJIOT — CIOKHBIX 3(pupax. MHorooOpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH
CBOMCTB HEMpeAETbHBIX U ApOMaTUYECKIX KapOOHOBBIX KUCIIOT, AUKAPOOHOBBIX KUCIIOT, THIPOKCUKApPOOHOBBIX KHCIOT. [IpeacTaBuTeny BoICIIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBas, MaJbMUTHUHOBAS, OJIEMHOBAs, JIUHONEBAs, JUHONEeH08as KUCIOThl. CHocoObl MOJIydeHUS U MpPUMEHEHHE
KapOOHOBBIX KUCJOT.

Crnosxnble 3gupbl. ['omonorudeckuii psj, oOuias popmyia, uzoMepusi 1 HOMeHKIaTypa. Ousndeckre 1 XMMUYECKUE CBOMCTBA: THIIPOJIN3 B
KHUCJIOH U IIEJIOYHOM cpejie.

Kupswi. Ctpoenue, pusnyeckue U XUMUYECKUE CBOMCTBA KMPOB: THAPOJIU3 B KUCIOW U IIenouHO# cpeae. OCOOCHHOCTH CBOWCTB JKHUPOB,
COJIep’KalIUX OCTATKH HEMPEACTbHBIX KUPHBIX KUCIOT. JKupbl B ipupo/Ie.

MBpbLT4 KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOKOIIIEE JICHCTBHUE.

OO6mas xapakrepucTtuka yrieBojoB. Krnaccudukauus yrneBoaoB (MOHO-, AU- W ToJUcaxapujsl). MoHOcCaxapuabl: TIIOKO3a, QPYyKTO3a,
rajiaktosa, pubosa, nezokcuprbosa. @u3nveckre CBOMCTBA U HaXOXaeHHe B mpupoie. PoTocuHTe3. XMMHUECKUE CBOWCTBA TIIFOKO3bI: PEAKIIUU C
y4aCTHEM CIHUPTOBBIX U AalbJETHIHOW TPYII, CIOUPTOBOE W MOJOYHOKHUCIOEe Opoxenue. I[IpuMeHeHue TrIIOKO3bl, €€ 3HAUYCHHE B
KU3HEAEITENIbHOCTU opraHu3ma. Jlucaxapuapl: caxaposa, MajbTO3a M JakTo3a. BoccTaHaBiMBaronue M HEBOCCTAHABIMBAIOIIME TMCAXAPUIBI.
I'maponus aucaxapuaos. Haxoxaenue B nmpupoae u npuMeHnenue. [lonucaxapuapl: kpaxmall, TIIMKOTEH U 1eJT0103a. CTpoeHre MaKpOMOJIEKYJT
Kpaxmaia, IJIMKOreHa U 1eJUTI0N103bl. Du3nyeckue CBOMCTBA Kpaxmalla U LeJUIH0I03bl. XMMUYECKHME CBOMCTBA KpaxMaa: THAPOJIN3, KaueCTBEHHAs



peakuus ¢ MOJ0M. XHUMHUYECKHE CBOMCTBA LIEJUIIOJNIO3BI: TUAPOJIN3, NOJIydeHHEe 3(PUpOB HeIUTrono3bl. [ToHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAJIbHBIE METOJIbl U3Yy4EHHsS! BELIECTB U MX IPEBPAIllEHUIl: pacCTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJIECHCTBUE
3TaHOJIa C HaTPUEM, OKHCIEHUE ATUJIOBOTO CIMPTA B allbJIETHU/] HA paCKaJIEHHON MEJHON MPOBOJIOKE, OKUCIIEHUE STHIIOBOTO CIUPTA IUXPOMATOM
Kanus (BO3MOYKHO MCIIOJIb30BaHUE BHJIEOMATEPUANIOB), KAaUECTBEHHbIE pEAaKUMKU Ha albJerujpl (C THAPOKCHIOM auaMMmuHcepeOpa(l) u
ruapokcugoM Meau(ll)), peakuus rimuuepuna ¢ rugpokcugom meau(ll), xumudeckue cBoicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJEHCTBHE
pacTBopa riaoko3sl ¢ ruapokcuaom meau(ll), B3aumoneiicTBre Kpaxmasna ¢ HOJIOM, PelIeHrne IKCIIEPUMEHTAIbHBIX 3a/1a4d 10 TeMaM «CIHpTh U
¢denoub», «KapooHoBbie kUCTOTHI. ClI0KHbBIE 3PUPBD.

A3oTcoaepkamye oprannyecKkre coeiMHeHusl.

AMUHBI — OpraHu4eckre npou3BoHble aMmmMHaka. Kinaccuduxkanys aMuHOB: anudartudyeckiue U apoMaTHUecKre; epBUYHbIC, BTOPUUHBIE U
TpetuuHble. CTpoeHHe MOJeKyl, olmias ¢popmyna, U30Mepus, HOMEHKJIaTypa U (pU3HUecKrue CBOMCTBA. XMMHYECKOE CBOMCTBa an(aTHYeCKHX
aMHMHOB: OCHOBHBIE€ CBOMCTBA, aJIKWJIMPOBAHUE, B3aUMO/ICHCTBHE MEPBUYHBIX AMUHOB C a30THUCTOM KUCIOTON. COJIA amKuiiaM MOHUS.

AHWINH — MpeACTaBUTENb aMUHOB apoMatudeckoro psaa. CTpoeHue aHuiauHa. B3anMHOe BiMsSHUE TPyl aTOMOB B MOJIEKYJIE aHUJIMHA.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB aHmINHA. KauecTBeHHbIE peakiuy Ha aHWINH. CriocoObl MOJTydyeHus: U IpUMEHeHne an(aTuyecKuX aMUHOB.
[Tonyuenue aHMIMHA U3 HUTPOOEH30J1a.

AmuHokucnotel. Homenknatrypa u uzomepus. OTAenbHbIE NPEICTABUTENN (-aMUHOKHUCIIOT: TIMIUH, ajnaHuH. dusndeckue CBOICTBA
AMUHOKHCIIOT. XUMHUYECKHE CBOICTBA aMUHOKHUCIIOT KaK aM(OTEpHBIX OpPraHMYeCKUX COEAMHEHUH, peaklus MOJUKOHAEHCAIUuHU, 00pa3oBaHHe
MENTUIHOM CBA3M. brosiorndeckoe 3HaueHrne aMMHOKUCIOT. CHUHTE3 U THAPOJIN3 MENTHIOB.

benku kak mpuponnbie nonumepsl. [lepBuuHas, BTOpUYHAs M TPeTUYHAs CTPYKTypa OeakoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIN3,
JIeHaTypallys, KaYeCTBEHHbIE PEaKIM1 Ha OEIIKU.

DKcIepuMEHTAIbHBIE METObl U3YUEHUS BEIIECTB M MX MPEBPALCHUI: pacTBOpeHUE OEIKOB B BOJE, IeHATypalus OeIKOB IPU HarpeBaHUH,
LBETHBIC peaKIUU Ha OCJIKH, pelIeHHE SKCIIEPUMEHTAIBHBIX 33/a4 110 TeMaM «A30TcoepKalllie opraHuueckrue coeiuHenus» u «Pacrno3naBanue
OpPraHUYECKUX COEIMHEHUI.

BricokomosieKyJISIpHBbIE COCIUHEHHS .

OCHOBHbBIE TIOHATUSL XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALUH,
cpenHsst MoJIeKyisipHas Macca. OCHOBHBIE METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHHUH — MOJIMMEpHU3alys U NOJUKOHIEH AU

[Tonumepnsie Mmartepuanbl. [lnacTMacchl (HOJMMATUIICH, MOJUIPONIIICH, MOJIUBHHUIXIOPUI, MOJUCTHPOJI, IOJIUMETUIMETAKpUIaT,
MOJIMKApOOHATHI, TONMUATHIEHTepedTanar). YTunusanus u nepepadoTka MIacTHKA.

DnacToMepsl: HaTYpalbHBIN KaydyK, CHHTETHUYECKHE KaydyKu (OyTaneHOBBIH, XIIOPOMPEHOBBI, H30TIPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BonokHa: HaTypaibHbI€ (XJIOTIOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYEeCKHE (KalpoH U JIaBCaH).

[Tonmumeps! cnenyanbHOTO Ha3HaYeHUs (TeIoH, KeBIap, JEKTPONPOBOISAIINE TOJUMEPBI, OHopasiaraeMble MOJIUMEPHI).



3KCHepI/IMeHTaJIbHBIC MCTOAbI HM3Y4YCHUS BCHICCTB MU HX HpeBpaH.[eHHfI: O3HAKOMJICHHUE C 06pa3uaM1/1 MNPpUPOAHBIX W HCKYCCTBCHHBIX
BOJIOKOH, TJIACTMACC, KAy4yKOB, PELICHHE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Pacrmo3HaBaHue miacTMace ¥ BOJIOKOHY.

Pacuérnpie 3amaun.

Haxoxnenue MouiekyasspHOM (OpMysibl OpPraHM4ecKOro COEIMHEHHUS II0 MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTasB,
HAXOKJCHHE MOJICKYJISIPHON (pOpMYJIBl OPraHMYECKOTO COeNMHEHHS TT0 Macce (00bEMY) MPOIYKTOB CrOpaHMs, 10 KOJIMYECTBY BeIllecTBa (Macce,
00BEMY) TPOAYKTOB PEAKIMH W/WIM WCXOJHBIX BEIIECTB, YCTAHOBIECHUE CTPYKTYPHOW (OPMYJbl OPraHMYECKOrO BEIIECTBA HAa OCHOBE €ro
XUMUYECKUX CBOWCTB HIIH CITIOCOOOB IOTyYEHHSI, OTIPEIEIICHUE JIOJIM BBIXOA MPOAYKTA PEAKIIUU OT TEOPETHUECKH BO3ZMOYKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanm3arus MeXIPEIMETHBIX CBSI3eH TP U3YUCHUH OPTaHUIeCKOW XuMUH B 10 KJTacce OCYIIEeCTBISETCS Yepe3 UCIOJIb30BaHNEe KaK OOMIIX
C€CTCCTBCHHO-HAaY4YHbBIX HOH?[THfI, TaxK U HOHﬂTHﬁ, MPUHATBIX B OTACIBHBIX MMPEAMCTAX €CTCCTBCHHO-HAYUYHOT'O ITUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIE TIOHSATHS: SBJIEHHE, HAY4YHBIA (HakT, THUNOTE3a, TEOPHs, 3aKOH, aHajlu3, CHUHTE3, KiaccHUUKaIus,
HaOJI0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MO/JIENTb, MOJACTHPOBAHHE.

@dwusmka: Marepus, aTtoM, JIIEKTPOH, MPOTOH, HEHUTPOH, MOJIEKYTa, DHEPreTHUYECKUH YypOBEHb, BEIIECTBO, TEJNO, OO0BEM, arperatHoe
COCTOAHUE BCIICCTBA, (1)I/I?>I/I‘I€CKI/Ie BCJIMYHHBI, CAMHUIBI U3SMEPCHHA, CKOPOCTh, DHCPTHA, Macca.

buonorus: kierka, opranusm, dKocucTteMa, ouochepa, MeTab0IM3M, HACIEACTBEHHOCTh, aBTOTPO(PHBIM U reTepoTpodHBIN TUIT TMTUTAHUS,
OpoxeHnue, GOTOCUHTE3, JIbIXaHHE, OCIIKH, YIIICBOIbI, KUPHI, HyKIEMHOBBIC KHCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOMaeMble, TOTUIHBO.

TexHosorus: MUIEBbIE MPOYKThI, OCHOBBI PAllMOHATILHOTO MUTAHUS, MOIOILIUE CPEJICTBA, MAaTepUaNbl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

11 KJIACC

OBLIAA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHHU.

Atom. CocTtaB aTOMHBIX sifep. XuUMUYecKHil sneMeHT. M3orombl. CTpoeHHE HIEKTPOHHBIX OO0OJOYEK aTOMOB, KBAHTOBBIE YHCIA.
DHepreTUYecKre YpOBHU U MOAYPOBHH. ATOMHBIE opOuTanu. Kiaccudukanus XuMHUECKHUX dIIEMEHTOB (S-, P-, d-, f-anmementsr). Pactipenenenue
AIIEKTPOHOB IO AaTOMHBIM OpOUTAISIM. DJNEKTPOHHBIE KOH(GUTYpallMd aTOMOB 3JEMEHTOB MEPBOrO—YETBEPTOTO MEPHUOJOB B OCHOBHOM U
BO30Y)KIEHHOM COCTOSIHUH, dJIEKTPOHHBIE KOH(MUTYPALIUU HOHOB. DIEKTPOOTPUIIATEIBHOCTD.



Ilepuognueckuil 3akoH u Ilepuoauueckas cucrema xumudeckux sneMmeHToB [I.MI. MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKOHA U
[leproguueckoii CUCTEMBI XMMMUYECKHUX D3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB
XMUMHMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CJIOXKHBIX BEIECTB MO IpyllaM M MepuojaM. 3HaueHHue nepuoauueckoro zakona JI.U.
Menpeneesa.

XuMHUecKas CBsi3b. BUABI XUMUYECKOW CBS3M: KOBAJCHTHAs, MOHHAs, MeTajuIn4yeckas. MexaHn3Mbl 00pa3oBaHHUS KOBAJCHTHOW CBSI3U:
OOMEHHBII U JOHOPHO-AKIETITOPHBIA. DHEpPrus M JUIMHA CBS3U. [10JIApHOCTD, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOU cBs3U. KpaTHbie
cBsA3U. BonopoaHas cBsA3b. MeKMOIEKYIAPHBIE B3aUMOACHCTBUS.

BaneHTHOCTh M BajeHTHbIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOW CTPYKTYphl MOJIEKYJI C UX I€OMETPUYECKMM CTPOECHUEM (Ha
MIpUMepe COETUHEHHI 37IEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBienne 0 KOMIJIEKCHBIX coenHEeHUsAX. CocTaB KOMIJIEKCHOTO MOHA: KOMILIEKCOOOpa3oBaTesb, JUraHabl. 3HaUeHHE KOMIUIEKCHBIX
coenuHeHuil. [TonsATrHE 0 KOOPAMHALIMOHHOW XUMHUH.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOECHHUSL. THIBI KPUCTAIUITMUECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTre o aucnepcHbIX cucreMax. Mcrunnelie pactBopsl. [IpencraBienne o KoJIOUIHBIX pacTBopax. CrocoObl BhIpaXKeHUs] KOHIIEHTPaIUH
pacTBOpPOB: MaccoBas JIOJIsI BEUIECTBA B pPAcTBOPE, MOJIApHAs KOHILEHTpanus. HacplllleHHbIE M HEHACHIIIEHHBIE PAaCTBOPBI, PACTBOPUMOCTb.
Kpucrannoruapartsi.

Knaccugukanus u HOMEHKJIaTypa HEOPraHHMYECKUX BEILIECTB. TpHUBHANbHbIE Ha3BaHUs OTICIBHBIX IPEACTABUTEIEH HEOPraHWYECKUX
BEIIECTB.

Knaccudukanus XuMuuecKux peakiuii B HEOPraHUISCKON U OpraHUYeCKOW XUMHUU. 3aKOH COXPAHEHHUST MacChl BEIIECTB; 3aKOH COXPaHCHUS
U TIPEBPALCHUs SHEPTUU NIPU XUMHUECKUX peakuusax. TenaoBbie 3pGeKThl XUMUUECKUX peakiui. TepMoxuMuyeckue ypaBHEeHusI.

CKOpoCTh XMMMYECKOW peakuuu, €€ 3aBHCHUMOCTh OT pa3in4HbIX (akTopoB. ['omoreHHele M rereporeHHele peakuuu. Karamnms u
KaTaJau3aTOPBI.

OOpatumble W HeoOpaTuMble peakUuH. XuUMHUYeckoe paBHoBecue. KoHcTaHTa Xumuueckoro paBHOBecHs. DakTopsl, BIMAIOLIME Ha
II0JIOKEHHE XMMHMYECKOTO PABHOBECHUS: TEMIIEPATypa, 1aBJICHUE U KOHLEHTPALUHU BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipnanun Jle aTense.

OnexrponauTtnueckas auccouuanus. CuibHble U cinadble 3MeKTposnThl. Crenenb auccormanuu. Cpena BOAHBIX PAacTBOPOB: KUCIIOTHAS,
HelTpanbHas, menoyHas. Bogopoanslit nokasarens (PH) pactBopa. ['maponus coneit. Peakuun noHHOro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuuu. CreneHb okucieHus. OKHCIuTeNb U BOCcCTaHOBUTENb. IIpomeccel oxucienus u
BOCCTaHOBJIEHMs. BaxkHel1e oKMCIUTeIM U BOCCTAHOBUTENU. METo 3JIeKTPOHHOI0 OanaHca. DJIeKTPOIU3 pacTBOPOB U PacIljlaBOB BEILECTB.

OKCIIEpUMEHTANIBHBIE METObI U3YyUEHHs BELIECTB U UX MPEBPAICHUN: pa3OkKEHUE NEPOKCUIA BOJOPOAA B IMIPUCYTCTBUM KaTalW3aTopa,
MOJIEIM KPUCTAJUIMYECKUX DPEHIETOK, MPOBEACHUE pPEaKUUil MOHHOTO OOMEHa, OIpeJelieHHE Cpeibl PACTBOPOB C IMOMOIIBI0 WHAWKATOPOB,
W3yUYeHHE BIUSHUS Pa3JINYHBIX (GAKTOPOB HA CKOPOCTh XMMUYECKOW PEAKIIMHU U MOJIOKEHHE XUMUYECKOTO PaBHOBECHSL.

Heoprannyeckasi Xumus.



[Tonoxenne HemeramwioB B llepuoauueckoi cucreme xuMudeckux snnemeHToB J[.M. MenneneeBa 1 0COOEHHOCTH CTPOCHHUSI MX aTOMOB.
Du3nYecKue CBOMCTBA HEMETAIUIOB. AJIJIOTPOTIHS HEMETAIIOB (Ha IPUMEPE KUCIIOPOia, cephl, hocdopa u yriaeponaa).

Bonopon. Ilonyuenue, pusmueckue M XMMHUYECKUE CBOWCTBA: pEaKUUU C METAUIAMM M HEMETaJUIaMM, BOCCTAHOBHUTEIbHBIE CBOWMCTBA.
I'mapuasl. TOMIMBHBIE 3JIEMEHTHI.

lanorensl. Haxoxzaenwe B mpupoje, CrocoObl MOJydeHUs, (PU3MUECKHE W XUMHUYECKHE CBOMCTBa. ['ajmoreHoBomoponbl. Bakueiimue
KHUCJIOPO/ICOAEpIKAILME COSMHEHMSI raloreHoB. JlabopaTopHbIe U IPOMBILUIEHHBIE CIIOCOOBI MOJIy4eHUs rajioreHoB. [I[pumMeHeHne raloreHoB 1 UxX
COCIMHEHU M.

Kucnopona, o30H. JlabopaTtopHble 1 MPOMBIIITIEHHbIE CIOCOOBI OMyYeHUsI Kuciopoaa. dusnueckre 1 XMMUYECKUE CBOMCTBA U MPUMEHEHUE
KHCJIOpoJia U 030HA. OKCUIIBI U IEPOKCHU/IBI.

Cepa. Haxoxaenue B mpupoje, criocoObl MoMydeHus, pu3ndeckue U Xxumudeckue coiictea. CepoBogopon, cynbhuasl. Oxcnp cepoi(1V),
okcua cepbl(VI). CepHucras u cepHas KUCIOTHI M UX coyid. OCOOEHHOCTH CBOMCTB cepHOM KUCTOTHI. [IpruMeHeHne cepbl U €€ CoeTMHEHHH.

A3zoT. Haxoxxienue B mpupojie, crnocoObl MoyryuyeHus, (u3nueckue 1 XuMUYeCcKue cBocTBa. AMMUaK, HUTpUIbl. OKcubl a3oTa. A30TucTast
Y a30THAs KUCJIOTHI B X coJin. OCOOEHHOCTH CBOWCTB a30THOM KHUCJIOTHI. [I[puMeHeHne a30Ta u ero coeAMHeHUH. A30THBIC YI00pECHHUS.

®ocdop. Haxoxaenue B mpupojie, cnocoObl MoyrydyeHus, puandeckue U xumuueckue cBoictBa. @ochuapl u pochun. Oxcunbl Gocdopa,
dbocdhopnas kucnora u e€¢ conu. [Ipumenenne Gocdopa u ero coenuuennii. ochopHbie y100peHUS.

VYrnepon, HaxokJIeHHE B IpUpoae. AJIOTponHble Moaudukany. Ousnueckrue U XMMHUYECKHE CBOWCTBA MPOCTHIX BEUIECTB, 00pa30BaAHHBIX
yriepoaoM. Oxkcup yraepona(ll), okeun yrnepona(lV), yronpaas kuciorta u €€ coiu. AKTUBUPOBAHHBIN YTOJIb, aacopOius. Dymiepensl, rpadeH,
yraepoaHble HaHOTPYOKH. [IpuMeHeHue npocThIX BEIECTB, 00pPa30BaHHBIX YIIIEPOJIOM, U €r0 COSTUHEHHH.

Kpemuwnii. Haxoxxnenue B mpupojme, crocoObl moiydeHus, (usnueckue m xummuueckue cBoirictBa. Oxcupa kpemuusa(lV), kpemHueBas
KHUCIIOTa, CHIIMKATHIL. [IpuMeHeHne kpeMHus u ero coeAuHeHuid. CTEKII0, ero nojay4eHue, BUJIbI CTEKIIA.

[Tonoxenune meramioB B [lepumoauueckoil cucreMe XMMHUYECKHX 371€MEHTOB. OCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0YEK aTOMOB
MetaiuioB. OO0miue gusndeckue cBoicTBa MeTayIoB. [IpuMeHenre MeTaioB B ObITy U TexHuKe. CIIaBbl METAJLIOB.

DNEKTPOXUMHUYECKUN P HampspkeHuil metayioB. OOmMe crnocoObl IMOJyYEHHs METauIoB: THAPOMETAIUTYPrusi, MUPOMETAILTyprus,
anekrpomeTautyprus. [lonstue o koppozuu MetaiioB. CocoObl 3aIIUTEL OT KOPPO3UH.

Obmas xapaktepuctuka MetamwioB |A-rpynnsl [lepuonndeckoil cucTeMbl XMMUYECKHX 3J€MEHTOB. Harpwii M Kanuii: moiydeHue,
¢buznyecKkne U XuMUYEeCKHe CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCIUHEHHN.

Obmas xapaktepuctuka metaiioB |IA-rpynner [leprogudeckoil CUCTEMbl XMMUYECKUX AJIEMEHTOB. Maruii M KaiblMii: MOJTy4YeHUE,
¢u3nyeckrue 1 XMMHUYECKHE CBOICTBA, MPUMEHEHHUE MPOCTHIX BELIECTB U UX coenHEHHUN. JKECTKOCTD BOJIBI U CIIOCOOBI €€ yCTpaHEHHUs!.

AntoMuHUI: monydeHue, (Qu3NyYeckue M XUMHUYECKHEe CBONCTBA, MPHUMEHEHHME IPOCTOTO BELIECTBA M €ro CoeAMHEHHH. AmdQoTepHble
CBOMCTBA OKCHJA ¥ TUAPOKCHUIA AITFOMUHUS, TUAPOKCOKOMIIIEKCHI AIFOMUHUS.

OO11ast xapakTepUCTHKa MeTaJI0B MOoOOYHbIX oarpynn (b-rpymnmn) Ileproauueckoi CHCTEMBbl XMMUYECKUX 3IEMEHTOB.



duznyeckue U XMMHUYECKUE CBOWCTBA Xpoma U ero coenuHeHui. Okeuapl u ruapokcuast xpoma(ll), xpoma(lll) n xpoma(VI). Xpomats u
JUXPOMAThI, UX OKHCIUTENbHbIE cBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

dusnyeckrue ¥ XMMHUYECKHE CBOWCTBA MapraHiia U ero coenuHenuil. Baxueimue coenunenus mapranna(ll), mapranua(lV), mapranma(VI)
u mapranna(VIl). [lepmanranaT kanusi, €ro OKMCIUTENbHbIE CBOMCTBA.

dusnyeckrue U XMMHUYECKHUE CBOMCTBA jkele3a U ero coeauHeHuit. Okcupl, ruapokcuasl u conu xeneza(ll) u sxeneza(lll). Ilonyuenue u
MIPUMEHEHUE XKEJIe3a U €ro CIIaBOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MEIN U €€ coeanHeHui. [loiiyuenne n npuMeHeHrne MeIi ¥ €€ COeIMHEHHUI.

[uuk: nomydyenue, GpuU3MUECKHEe M XUMHUYECKHE CBOICTBa. AM(QOTEpHbIE CBOMCTBA OKCHJA M THJIPOKCHJA IUHKA, THIPOKCOKOMIUIEKCHI
uuHKa. [IpiMeHeHre uHKa ¥ ero COeIMHEHUH.

DKCIEPUMEHTAIBHBIE METOJIBI U3YUECHUS BEIIECTB U UX MPEBPAIICHUNA: U3yUdeHHE 00pa3IloB HEMETAJUIOB, TOPEHHE cephl, pocdopa, xemesa,
MarHusi B KHUCJIOpOJE, U3Y4YeHHE KOJIEKIUU «MeTalibl U CIUIaBbl», B3aWMOJEHCTBHE LIEIOYHBIX M ILEJIOYHO3EMENbHBIX METaNIOB C BOJOMN
(BO3MOKHO MCHOJIB30BAaHUE BUJIEOMATEPHANIOB), B3aUMO/ICHCTBHE IIMHKA U Kejle3a C pacTBOpaMH KUCJIOT M IleJlouel, KayeCTBEHHbIE PeaKuu Ha
HEOpraHUYecKre aHUOHBI, KATHOH BOJOPOJia M KaTHOHBI METAJJIOB, B3aUMO/ICHCTBHE TMIPOKCHIOB aIIOMUHUS U IIUHKA C PACTBOPaMH KHUCIIOT U
IeJI0Ye, pelIeHre SKCIEePUMEHTAIbHBIX 3a7a4y 1no TemaMm «lamorensl», «Cepa um e€ coeanHeHUs», «A30T U GocPop U UX COECTUHEHUSY,
«MeTanisl riIaBHBIX NOATPYHY, «MeTaibl TOOOYHBIX MOATPYIIID.

XuMHS U KU3Hb.

Ponp xumuu B obecriedeHHH yCTOMYMBOTO pa3BUTHS dejoBeuecTBa. [[oHATHE O HAyYHBIX METOJAX MO3HAHHUS W METOJOJOIMH HAy4HOI'O
uccinenoBanus. HaydyHnble IpUHLIKIIBI OpraHnu3alid XUMHYECKOTO MTPOU3BOCTBA. [IpoMbliieHHbBIE CIOCOOBI MOMyYEHHUS BaKHEHIINX BelIecTB (Ha
pUMepe MPOU3BOJACTBA aMMHaKa, CEpHOW KHUCIOThI, MeTaHousa). [IpoMbliieHHble cocoObl MOJyYeHUs] METaUIOB M CIIaBOB. XHUMHUYECKOE
3arpsi3HEHUE OKPYIKalolel cpeibl U ero nociaeacTBus. Pois XxuMuu B o0ecrieueHnn SHepreTUYecKoil 0€30MacHOCTH.

XuMus U 310poBbe uenoBeka. JlekapcTBeHHble cpencTna. [IpaBuia ncnonp30BaHus JIeKapCTBEHHBIX MpernapaToB. Poiib XuMuu B pa3BUTUU
MEUIINHBI.

XUMUS TUIINA: OCHOBHBIE KOMIIOHEHTHI, TUILIEBbIE 100aBKU. Pojib XuMuu B o0ecrieueHuu NUIEeBOM 0€30MacCHOCTH.

Kocmernueckne u mapgromepusie cpenctBa. boitoBas xumus. [IpaBuna 0e30macHOro MCHOJB30BAaHUS MpenapatoB OBITOBOM XUMHHU B
MTOBCETHEBHOM KH3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalibl (1IEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndyeckiue 1 MUHEpaIbHbIE YI0OpEHHUS.

CoBpemeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KpaCKH, CTEKJIO, KEpaMuKa. MaTtepuansl Ui 21eKTpoHUKU. HaHoTexHOmOrnM.

Pacuérnpie 3amaun.

Pacuérhl: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce WM O0BbEMY OJHOTO M3 YYacTBYIOIIMX B
peakuuu BelecTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMM, €CIM OJHO M3 BEIIECTB MMeEeT NMpUMecH, Macchl (00béMa,



KOJIMYECTBA BEIIECTBA) MPOJIYKTAa PEaKlUM, €CIU OJHO M3 BEIIECTB JJAHO B BHJE PacTBOpPA C ONPEACTIEHHONW MAcCOBOM J10Jiel pacTBOPEHHOIO
BELIECTBA, MACCOBOM J10JIM ¥ MOJISIPHOM KOHILIEHTpAlLlMU BEIIECTBA B PACTBOPE, JI0JIU BbIX0/1a IPOJYKTA PEAKIIMHU OT TEOPETUUYECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuszanus MexXnpeIMeTHbIX CBsI3eH IPpU U3YYEHHUH O0IIel U HeopraHuueckoil XxuMuu B 11 kinacce ocyIecTBIsSeTCs Yepe3 UCII0JIb30BaHNE
KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHITHHN, TaK U MIOHATHHA, IPUHSATHIX B OTACIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOme ecTeCTBEHHO-HAyYHBIE TOHSATHS: SBJICHHE, HAyYHBIH (aKT, TUIIOTE3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, Kiaccupukanus,
MEPUOIUYHOCTh, HA0JI0/IEHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJI€JIb, MOJIEIMPOBAHHE.

®uznka: MaTepus, MHKPOMHUpP, MaKpOMHUp, aToM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, H30TONbI, PaAJAUOAKTUBHOCTb, MOJEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO0, OO0BEM, arperaTHO€ COCTOSIHHWE BEIEeCTBA, WJCANbHBIM Ta3, (u3NuecKue BEIWYUHBI, €IUHULIBI
U3MEpEeHusi, CKOPOCThb, JHEPIHsl, Macca.

buonorus: knerka, opraHusM, ’3KocucTeMa, orocdepa, MeTaboIU3M, MaKpO- U MUKPODJIEMEHTBI, OENKU, JKUPbI, YIII€BO/Ibl, HYKICHUHOBHIE
KHUCIIOTBI, (JepPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIECTB U MOTOK 3HEPTUHU B IKOCUCTEMAX.

I'eorpadust: MuHepasbl, FOpHbIE IOPO/IbL, MTOJIE3HBIE HCKOTIAeMBbIE, TOTUINBO, PECYPCHI.

TexHosorus: XuMuU4ecKasi MPOMBIIUIEHHOCTb, METAJUTYprus, CTPOUTEIbHbIE MaTepuabl, CEIbCKOX035ICTBEHHOE POU3BOACTBO, MUILIEBAS
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX IpenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHUaoB, JEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMBI 110 XMW HA VIJIVBJIEHHOM YPOBHE CPEJIHEI'O OBILET'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTCcTBUM C CUCTEMHO-IEATEILHOCTHBIM MOJIX0/I0OM B CTPYKTYpE JTUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MpeAMETa «XUMUS» Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHUs BBIICICHBI CICIYIOIINE COCTABIISIONINE: OCO3HAHUE O00YJAIONIMMUCS POCCHICKON TPa)TaHCKOH MICHTUIHOCTH;
TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITENIBHOCTH M CaMOOIPEAENICHHI0; HaJW4Yhe MOTHUBAIIMM K OOYYEHHIO; TOTOBHOCTh U CIIOCOOHOCTH
00yJaroIIMXcsi PyKOBOJICTBOBATHCS MPUHATHIMUA B OOIIECTBE MpaBUJIaMHW W HOPMaMH TOBEJICHUS; HAJUYHE MPAaBOCO3HAHMS, SKOJOTUUECKOU
KYJbTYpbI; CHOCOOHOCTh CTaBUTD 1IETTH M CTPOUTH )KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ylbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTpakaroT CHOPMHUPOBAHHOCTh OIBITA IMO3HABATEIILHOW M MPaKTHYECKOMN
JESTETHFHOCTH 00yUYaOIIUXCS B MPOIIECCE peaTu3alny 00pa30BaTEILHON IeATETLHOCTH.

JIn4HOCTHBIE pe3ylbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTpakaroT CHOPMHUPOBAHHOCTH OIBITA IMO3HABATEIIBHOW W MPaKTUYECKOU
JESTETHHOCTH 00yUYaOIIUXCS B MPOIIECCE peaTu3aiiy 00pa30BaTeILHON ACSITEIHPHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUS 00Y4YaIOLUUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00A3aHHOCTEH, YBaXKEHUS K 3aKOHY U MPAaBONOPSAIKY;

MIPE/ICTaBJICHHS O COLIMATIbHBIX HOPMaxX M MpaBUjIax MEKIUYHOCTHBIX OTHOLIEHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESTETLHOCTU NMPHU CO3AAHUU YUEOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX M MO3HAaBAaTEJbHBIX 3ajad,
BBITIOJIHEHUH XUMUYECKHUX IKCTIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThl APYrUX MpPH aHAIM3€ Pa3INYHbIX BUIOB Yy4ueOHOI
NesITeNIbHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIIEHUS K UCTOPUUECKOMY U HAyYHOMY HacClIe[IMI0 OTEYECTBEHHON XUMUU;

YBa)KEHHsI K MPOIeCCy TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPUJIOKEHHUS XMMHH, OCO3HAHHS TOTO, YTO JaHHbIE HAyKU €CTb
pe3yNbTaT ATUTENbHBIX HAOMIOCHIH, KPOMOTIUBBIX SKCIIEPUMEHTAIBHBIX TIOMCKOB, IOCTOSIHHOTO TPYy/la YYEHBIX U MPAKTUKOB;

MHTEpeca W MO3HaBaTeNIbHBIX MOTHUBOB B MOJYYCHHH M MOCIEAYIOUIEM aHaiu3e WHGOPMALUU O MEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOU
OTEUECTBEHHOU XUMHH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUW, CBSI3aHHBIE C XMMHYECKUMH SIBICHUSMHU, U TPUHUMATh OCO3HAHHBIC PEIICHMs, OPUEHTHPYICHh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;



TOTOBHOCTU OLIEHMBATh CBOE IIOBEACHHME M IIOCTYIKH CBOUX TOBAPULIEH C IO3ULMKA HPABCTBEHHBIX W IIPABOBBIX HOPM U C Y4ETOM
OCO3HAHUS MTOCJIEICTBUM ITOCTYIIKOB;

4) popMupoOBaHHS KYJILTYPHI 310POBbSI:

MOHMMAaHUS IIEHHOCTEH 3A0pOoBOrO0 M 0e30macHOro obpasza JKHW3HH, HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHONIECHHS K COOCTBEHHOMY
(bU3NIECKOMY U IICUXUIECKOMY 3/I0POBBIO;

COOITIOICHHS TTPaBHII 0€301MaCHOTO 0OPAIEHHS C BEIECTBAMU B OBITY, TOBCETHEBHOM KU3HU, B TPYIOBOU AEATEIBHOCTH;

IMOHUMAHUA HCHHOCTU IMPAaBUJI MHAWBUIAYAJIBHOTO MW KOJUICKTHBHOI'O 0e3o1acHoro IMOBCACHUA B CUTYyallUAX, YIrpOKaromux 3J0POBLIO U
JKU3HU JIIOACH;

OCO3HAHUS MOCIIEACTBUI U HENPUSITHS BPEAHbBIX IPUBBIUEK (YIOTPEOJIEHUS alIKOT0JIs, HAPKOTUKOB, KYpEHHUS);

5) TpyaA0BOro BOCIUTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HUCCIEI0BATEIHCKON JACSITEIILHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUECKOM U APYTUX BUIAX
NS TebHOCTH;

YCTaHOBKH Ha aKTUBHOE yY4aCTHE B PEIICHUH MPAKTUIECKUX 3a/1ad CONMAIBHOM HANPaBICHHOCTH (B paMKax CBOEro Kiiacca, IIKOJIBI);

WHTEpeca K MPaKTHYECKOMY U3YUEHHIO MPO(eCccHil pa3TMyHOTo po/jia, B TOM YHCJIe Ha OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUH 10 XHMHU;

YBOKEHUSA K TPYIY, JIIOAAM TpyJa U pe3yiabTaTaMm TPYIAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAIBHOW TPAeKTOPHH OOpa3oBaHus, Oymaymed npodeccuu U peanu3andyd COOCTBEHHBIX
KU3HEHHBIX TJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMHU, UHTEPECOB U MOTpeOHOCTEN 00111eCcTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

HKOJIOTMYECKHU 11€71€cO000pa3HOT0 OTHOLICHHS K MPUPOJIE KaK UCTOYHUKY CYLIECTBOBAHUS KU3HU Ha 3eMJI€;

MOHUMAaHMs TJI00AJIBHOIO XapakTepa AKOJOTMUECKUX MpoOsieM, BIUSHUS SKOHOMHUYECKUX TPOLIECCOB HA COCTOSHUE NPHUPOJHON U
COLIMANILHOM Cpeibl;

OCO3HaHHUS HEOOXOUMOCTH UCTIOIB30BAHUS TOCTIKEHUN XUMUU I PELIEHUS] BOIPOCOB PALIMOHATBHOTO MIPUPOIOTIOIH30BaAHUS;

AKTUBHOTO HENpUSTUS JCUCTBUN, NMPUHOCAIIUX Bpel OKpYXKalollel NPUPOAHON cpelie, YMEHHUs IPOrHO3HPOBaTh HEOIAroNpHUsTHHIC
9KOJIOTMYECKHE MOCIEACTBYS MPEANPUHUMAEMbIX EHCTBUI U IPEAOTBPAILATh UX;

HaJIW4YUs PA3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KyJIbTYphI, OMNBbITa AEATEIHHOCTH AKOJOTUYECKON HAmpaBICHHOCTH,
YMEHHSI PYKOBOJICTBOBAaThCS HMHU B I[I03HABATEIbHOW, KOMMYHUKATHUBHOM M COI[MAIIBHON TMPAaKTUKE, CIOCOOHOCTH W YMEHHUS AaKTHBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPaKTHUKH;

MOHUMAaHMs crneuu(PUK XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU PAIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHHUH
LIEJIOCTHOTO TPEJICTaBICHUsI 00 OKPYXKAIOLIEM MHpe KaK O €AMHCTBE NPHUPOJBl U YEJOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH WU
peleHnH mpoodIeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;



yOSXKIEHHOCTH B 0COO0I 3HAYMMOCTH XMMHUHU U1 COBPEMEHHOH IIMBIIIM3AIUH: B €€ TYMaHUCTHUECKOM HANPaBICHHOCTH M BaKHOW POJIU B
CO3/IaHMM HOBOHM 0a3bl MaTepuaibHON KyIbTYpBl, B PELICHWU TJIOOATBHBIX MPOOJIIEM YCTOHYMBOTO pPa3BUTHs YEIOBEYECTBA — CBHIPHEBOH,
HHEPTeTUYECKOM, MHUIEBON M HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEJHUIIMHBI, 00ECIICUCHUH YCIOBUU YCIICUIHOTO TPYAA M HKOJIOTUYECKU
KOM(DOPTHOH JKU3HU KaXKJOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: NMOHMMAHMS CYLUIHOCTH METOJOB IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTU
WCIIOJIb30BATh TOJTydaeMble 3HAHMS JJIS aHadu3a U OOBSCHEHHS SIBICHHN OKPYKAIOIIETO MHpa W MPOUCXOMAIIUX B HEM H3MEHEHUH, yMEHUS
nenaTb 000CHOBAaHHBIE 3aKITIOUCHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEbIO MOyYeHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO UCIOJIb30BAaTh XUMUYECKUE 3HAHUS IS peleHus MPoOJIeM B pealbHbIX dKU3HEHHBIX CUTYaIUsX;

MHTEpPECa K MO3HAHUIO, HCCIIEN0BATEIBCKON EATEIIbHOCTH;

TOTOBHOCTU U CHOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO, K aKTUBHOMY IOJIyYEHUIO HOBBIX 3HAHUU [0 XUMUU B
COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B PA3JINYHbIX chepax MpoPecCHOHATBHOMN e TENTbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHS TPOTPAMMEI IT0 XUMHH Ha YPOBHE CPETHETO 001Iero 00pa30BaHus BKIIOYAIOT:

3HaYMMBbIC I8 (OPMHPOBAHMUSI MHUPOBO33PEHHUST OOYUYAIOIMMXCA MEXIUCIUIUIMHAPHBIE (MEKIIPEAMETHBIE) OOIICHAyYHbIC TTOHSATHSA,
OTpaKalolye IeIOCTHOCTh HAYYHOH KApTHHBI MUpa M CHenH(UKy METOIOB TO3HAHUS, MCIOJIBb3yeMBIX B E€CTECTBEHHBIX HayKaxX (Marepus,
BEIIIECTBO, DHEPTHs, SIBICHUE, TPOIECC, CHCTEMa, HAay4HBIH (aKT, MPHUHIUIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS, HCCIEIOBAHHE,
HaOJIr0/IeHUE, U3MEPCHUE, SKCIICPUMEHT U JIPYTHE);

YHHUBEpCallbHbIe y4eOHbIe JeiicTBHsS (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYISITHBHBIC), oOecneunBaronme (HOopMHUPOBaAHUE
(GYHKIIMOHATHLHON TPAMOTHOCTH U COIIMAILHON KOMITETCHIIUU 00YYaIOIHXCS;

CIOCOOHOCTh OOYYAIOIIMXCSI UCIOJIb30BaTh OCBOCHHBIC MEXKIUCIMILIMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUS M YHUBEPCAJIbHBIC YU4COHBIC
JCCTBUS B TIO3HABATEILHOW M COIMATBHOM MPAKTHKE.

MertanpeaqMeTHbie pe3yibTaThl OTPAKAIOT OBJAJICHHEC YHUBEPCAJIbHBIMU YYCOHBIMU I03HABATCIbHBIMH, KOMMYHHKATHBHBIMH U
PEryISTUBHBIMU JICHCTBHIMHU.

Ilo3naBaTenbHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
1) 6a30Bbl€e JJOTHYECKHUE TeCTBHS:
CaMOCTOSITENILHO (POPMYITHPOBATEH M aKTYAIU3UPOBATh IPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONpeNeNsaTh UMM JeATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUHM HUX JOCTHXKEHHS, COOTHOCHTH pE3YNIbTAaThbl MJCSTEIBHOCTH C
MOCTABJIECHHBIMU LIEJISIMU;



HCII0JIb30BATh IIPU OCBOCHUU 3HAHUU HpI/IéMBI JIOTUYCCKOI'0O MBIIJICHUA: BBIACIIATL XaPAKTCPHBIC IMPU3HAKHU HOHATHHU U yCTaHaBJIUWBATh UX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIHC ITOHATHA IJIA O6’b$ICHCHI/I$I OTACJIBHBIX (l)aKTOB )51 SIBHGHI/If/’I;

BBI6I/IpaTb OCHOBAHHUA U KPUTCPUU IJIA KHaCCI/I(i)I/IKaL[I/II/I BEIICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHABJIMBATb NPUINHHO-CICACTBCHHBIC CBA3H MCKAY N3YUIACMbIMU ABJICHUAMMU,

CTPOUTH JIOTHYCCKUEC PaACCYKICHUA (I/IHI[}/KTI/IBHI)IG, ACAYKTUBHBIC, II0 aHaJ'IOFI/II/I), BbIABJIATH 3aKOHOMCPHOCTH W IMPOTUBOPCHHUA B
pacCMaTpruBaACMBIX ABJICHUAX, (1)0pMy.HI/IpOBaTI) BBIBOJABI U 3aKJIFOUYCHU S,

INPUMCHATL B IIPOLECCCE IMO3HAHHWA HCIHOJB3YCMBIC B XHMMHUHU CHMBOJHMYCCKUC (3HaKOBBI€) MOJICIH, HpeO6pa3OBI)IBaTI) MOJCJIBHBIC
MPE/ICTaBICHUS] — XUMUYECKHI 3HAK (CHMBOJI) 3JIEMEHTa, XUMUYeckass (opMyna, ypaBHEHHE XUMUYECKOW peakiuu — MpU PELUICHUH Y4EOHBIX
MO3HABATCIBbHBIX W MNPAKTHYCCKHUX 3a4da4, MNPUMCHATH HA3BAHHBIC MOJCJIBHBIC MPCACTABJICHUA IJId BBIABJICHHUA XAapPaKTCPHBIX IIPU3HAKOB
HN3Yy4aCMbIX BCHICCTB U XUMHUYCCKUX peaKuMﬁ.

2) 6a3oBbIe HCCI€A0BATENbCKHE € CTBUS:

BJIAZICTG OCHOBAMHM MCTOJ0B HAYYHOT'O MO3HAHHA BCIICCTB U XUMHNYCCKHUX peaKHHfI;

(hopMyITUPOBATh IEITU U 33]]a91 UCCIICIOBAHUS, CITOIb30BaTh MIOCTABJICHHBIE M CAMOCTOSITEILHO C(HOPMYITHPOBAHHBIC BOIIPOCHI B KA4eCTBE
HHCTPYMCHTA NO3HAHUSA 1 OCHOBBI JJIA (bOpMI/IpOBaHI/ISI THUIIOTESBI IO MPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX CY)KJICHI/II;'I;

BJIQZICT HAaBBIKaMW CaMOCTOATCIBHOTO INUIAHUPOBAHUA MW TMPOBCACHUA YUCHHUUYCCKUX OKCIICPUMCECHTOB, COBCPHICHCTBOBATHL YMCHUSA
Ha0MIOAaTh 3a XOJOM TPOIecca, CaMOCTOSITENIBHO IMPOTHO3HPOBATH €r0 pPE3yiabTaT, (HOpMyaupoBaTh OOOOIIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yIbTAaTOB UCCIIEIOBAHUS, COCTABIIATh 000CHOBAHHBIM OTYET O TIPOJICTIaHHOM paboTe;

MpUOOpEeTaTh OMBIT YYEHUYECKOW WCCIIENOBATEILCKOW M TPOCKTHOW JACSITEIBHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHHS MPAKTHYECKUX 3a7a4, TPUMEHEHUIO PAa3JIMYHBIX METOJOB MO3HAHUSI.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX HHGOPMAIUK (HAYYIHO-TIOMYJIApHAs JUTEpaTypa XHMHUYECKOTO COJEP)KaHMS, CIPAaBOYHBIC
nocobusi, pecypcel MHTepHeTa), aHAIM3UPOBATh WH(POPMAIMIO Pa3IMYHBIX BUIOB M (OpM TNpENCTaBICHUS, KPUTUYECKH OICHUBATH €&
JIOCTOBEPHOCTbH U HEMTPOTUBOPEYHBOCTH;

(hopMyIUpPOBaTh 3aMPOCHl M MPUMEHATH Pa3IuYHbIE METOBI PU MMOUCKE U 0TOOpe MHPOPMAIIMH, HEOOXOIUMOM TSI BBITOJTHEHUS YIeOHBIX
3a/1a4 ONpPeIeAEHHOTO THIIA;

MPUOOPETATh OMBIT UCTIOIb30BaHUS UH(DOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMpATh ONTUMAIbHYIO (OpMy MpeAcTaBiieHus HHPOpManuH (CXeMbl, rpapuKu, JUarpamMmbl, TaOIUIbI, PUCYHKH U
ApyrHe);

MCII0JIb30BaTh HAyYHBIN SI3bIK B KAYECTBE CPEICTBA MPHU padOTe ¢ XUMHUUYECKON MHPOpMAIel: MPUMEHITh MEKIIPeAMETHbIE ((pu3nueckue u
MaTeMaTH4eCKHe) 3HAKH U CUMBOJIBI, (POpMyITbl, a00peBUATyphl, HOMEHKIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH.



KoMMmyHukaTHBHBIE YHHBepcaIbHbIe y4eOHbIe JelCTBHUSA:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ IMAJIOra W/WIM AUCKYCCUH, BBICKA3bIBaTh WU, (POPMYIHPOBATH CBOH
IIPEI0KEHUSI OTHOCUTEIILHO BHIIIOJHEHUS NPEAJIOKEHHOM 3a1auH;

BBICTYIIATh C MIPE3EHTALMEN pe3y/IbTaTOB [I03HABATENbHON JIEATEIBHOCTH, MOTYYEHHBIX CAMOCTOSITEILHO WM COBMECTHO CO CBEPCTHUKAMMU
IIPU BBINIOJIHEHUM XUMHYECKOI0 IKCIEPUMEHTA, MPAKTUUECKONH pabOThl IO UCCIIEJOBAHUIO CBOMCTB U3y4aeMbIX BELIECTB, pealn3aliui yueOHOro
poekTa, U (POPMYITMPOBATH BBIBOJIBI MO PE3yNIbTaTaM MPOBEIEHHBIX UCCIICAOBAHUH IyTEM COTIIACOBAHUS MO3MIUNA B X0A€ 00CYXACHUS U OOMEeHa
MHEHUSIMHU.

PeryasiTuBHble yHMBepcaJIbHbIe YUeOHbIe AelicTBUS:

CaMOCTOSITENIBHO IIJIAHUPOBATH U OCYILECTBIIATH CBOXO ITO3HABATENBHYIO JIEATEIBbHOCTD, ONPEEIss €€ NEeNH U 3aa4i, KOHTPOJUPOBATh U 110
Mepe He0OXOIMMOCTH KOPPEKTUPOBATh MPEIaraeMblii alrOpUTM JIEHCTBUM MPHU BBHINOJHEHUU YY€OHBIX M UCCIEI0BATENIbCKUX 3aa4, BHIOMpPATh
Haubosee 3 PeKTUBHBIN CIOCO0 UX pEelIeHHs] ¢ YIETOM MOJIy4eHHUS! HOBBIX 3HAHUI O BEIIECTBAX U XUMHUECKUX PEaKLUsX;

OCYILIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHBIEe pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU Ha YrIIyOJIEHHOM ypOBHE Ha YpPOBHE CpeIHEro o01iero oopazoBaHus BKIIOYAIOT
cnenuduueckue sl yueOHOTO mpeameTa «XUMHUS» HaydHble 3HAHUS, YMEHHUS U CHOCOOBI JEWCTBMI IO OCBOEHUIO, MHTEpIPETAalud U
peoOpa30BaHUIO 3HAHUM, BUABI JEATEIHHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUI B PAa3IMYHBIX Y4E€OHBIX CUTYyalMsX, a
TaK)Ke B peasibHbIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX ¢ XUMUEH. B mporpamme no XuMuM npeAMETHbIE pe3yabTaThl NMPEACTaBICHBI MO roj1aM
W3YUCHHUS.

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckast XUMHsD» OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEJCTABICHUNA: O MECTE U 3HAUEHUHM OPraHMYECKOW XMMHH B CHCTEME €CTECTBEHHBIX HayK M €€ posid B 00ecrieueHuu
YCTOMUYMBOrO pa3BUTHS YEJIOBEUYECTBA B PEIICHUH MPOOIEM 3KOJIOTUYECKOM, SJHEPreTUUECKON U MUIEeBOI 0€30IacHOCTH, B Pa3BUTHU MEHULIMHBI,
CO3/IaHMM HOBBIX MAaTepHUajoB, HOBBIX HCTOYHHUKOB SHEPruMM, B OOECHEYEHMM pPALUOHAIBHOIO NPUPOAONOJb30BAHUSA, B (OPMHUPOBAHUU
MHUPOBO33PEHUS U 00LIEeH KyJIbTYyphl UEIOBEKA, a TAK)KE HKOJOTHYECKH 000CHOBAHHOTO OTHOLIECHHSI K CBOEMY 3/I0POBBIO M IIPUPOTHOM cperie;

BJIQJICHAE CUCTEMON XMMHYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATalOIIUE IMOHATUS — XMMHMUYECKHW JIJIEMEHT, aToM, AIpo M
ANEKTPOHHAs 000JI0YKa atoma, S-, P-, d-aToMHBIE OpOUTANN, OCHOBHOE U BO30OYKIEHHOE COCTOSIHHS aTOMa, THOPHIM3aLs aTOMHBIX OpOHTAlIeH,
WOH, MOJIEKYJIA, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENICHb OKHCICHHS, XUMHUYECKasi CBSA3b, MOJb, MOJISIpHAas Macca, MOJISIPHBIH 00BEM,
YIJIEpOJHBIN CKeNleT, (YHKIHOHANbHas TIpymnma, paiukal, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpallEHHBIE, CKEJETHBIE), HU30MEpHs
CTPYKTypHasi M MPOCTPAHCTBEHHAasl (reoMeTpuYecKasi, ONTHYECKas), U30Mepbl, TOMOJOTHUECKHI Psil, TOMOJOTH, YTIEBOJIOPOJIbl, KUCIOPOI- U



a30TCOJIEpIKAINE OPraHUYECKUE COEIUHEHUSl, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COECIUHEHUS; TEOPUH, 3aKOHBI
(nepuoguyeckuit 3akon . . MenneneeBa, Teopusi ctpoeHust opranndeckux BemectB A. M. byriepoBa, 3akoH coxpaHeHUsI MacChl BEIECTB,
3aKOH COXPAaHEHHS U MPEBPALICHUS SHEPTUH NMPU XUMHUECKUX PEAKIHUIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMUHU, MUPOBO33pPEHUYECKHE
3HaHUS, JIeKAIIMe B OCHOBE NMOHMMAHUS MPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKHX SBJICHH; TPEJCTABICHUS O MEXaHU3MaX XUMHUYECKUX
peaKnuii, TepMOANHAMHYECKIX U KHHETHYECKUX 3aKOHOMEPHOCTSX MX MPOTEKAHUs, O B3aMMHOM BIIMSIHUM aTOMOB M TPYII aTOMOB B MOJIEKYJIaX
(MHIYKTUBHBINA U Me30MepHBIH 3hdexTsl, opueHTanThl | u |l poga); pakronmornyeckre cBEACHUS O CBOMCTBAX, COCTaBE, MOJYYCHUH U OE30TTaCHOM
WCTIOJb30BAHNU BAXXHEWIINX OPraHMYECKUX BEIIECTB B OBITY M TPAKTUYECKON MESITEIHHOCTH YeJIOBEKa, OOIMMX HAyYHBIX MPHHIUIAX
XMMHMUYECKOTO ITPOU3BOJICTBA (HA MPUMEpPE MPOU3BOICTBA METaHOIa, TepepadoTKu HedTH);

COPMHPOBAHHOCTh YMEHHUH: BBIABIATH XapaKTEpPHbIE MPHU3HAKA TOHATHH, YCTAaHABIMBATH WX B3aUMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIHE MMOHITHS TIPU OMTMCAHUU COCTaBa, CTPOCHUS H CBOMCTB OPTaHUYECKUX COCTMHEHUH;

c(OpMUPOBAHHOCTh YMEHUI:

WCTIOJIh30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTABIICHHSI MOJIEKYISPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJICTHHIX)
(hopMysT OpraHUYECKUX BEIIECTB;

COCTaBJIATH YPaBHEHUS XUMUYECKUX PEAKIMA W PACKPHIBATh UX CYIIHOCTH: OKHCIHUTEIHEHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUSI DJIEKTPOHHOTO OajaHca 3THUX peaklui, peaknuii MOHHOTO OOMEHa IyTEM COCTABICHHS WX TIOJHBIX M COKPAIIEHHBIX HMOHHBIX
YpaBHEHUM;

W3TrOTABJIMBATH MOJIEIN MOJIEKYJI OPraHUYECKUX BELIECTB JJISl MULTIOCTPALUU UX XUMHUYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHI: YCTaHABIMBATh MPUHAJUIEKHOCTh H3YUYEHHBIX OPraHMYECKUX BELIECTB MO MX COCTAaBy U CTPOCHHUIO K
omnpenenEHHOMY KJacCy/TpyIne COSAMHEHUH, aBaTh UM Ha3BaHHs 1Mo cuctemaTndeckoi HomeHkimaType (IUPAC) u npuBoauTh TpUBHAIBHBIC
Ha3BaHUsS JUIsI OTAEIBHBIX TMPEACTABUTENCH OpPraHM4YecKHX BeIIeCTB (ITHJIEH, AalleTWIEH, TOJYOJ, TJHUIEPUH, S3TUJICHIJINKOJb, (EeHO,
dbopmManbpaeru, alueTanblIeru, alleToH, MypaBbUHas KUCIOTa, YKCYCHasl KHCIIOTa, CTEapUHOBAsA, OJICMHOBAsI, MaJbMUTHHOBAsI KUCIOTHI, TJIUIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUIL, U30IIPEH, XJOPOTIPEH, CTUPOII U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUS ONPEAETSATh BUJl XUMHUECKON CBSI3U B OPraHUYECKUX COETUHEHMSX (KOBaJEHTHAasi U MOHHAS CBS3b, G- U T-
CB$I3b, BOJIOPOIHAS CBSI3b);

chOpPMUPOBAHHOCTh YMEHUS NPUMEHSATH TMOJOXKEHHS TEOPUU CTPOEHUs opraHuyeckux BemiectB A. M. byrnepoBa ans oObsicHeHUS
3aBUCHMOCTH CBOMCTB BEUIECTB OT UX COCTABA U CTPOCHHUS;

cOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh COCTaB, CTPOCHHUE, (pU3MUecKue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MpPEJICTaBUTENCH
Pa3IMYHBIX KIACCOB OPraHMYECKHX BEIIECTB: alKaHOB, IHMKJIOAIKAHOB, AJKCHOB, AlKaJWEHOB, AalKMHOB, apOMAaTHYECKUX YTIEBOIOPOIOB,
CIHMPTOB, AJIbJECTUI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTBIX U CIIOKHBIX 3(UPOB, )KUPOB, HUTPOCOEANHEHUM 1 aMUHOB, AMUHOKHCIIOT, OEJIK OB,
yIJI€BOAOB (MOHO-, I~ ¥ MOJUCAXapUI0B), WILTIOCTPUPOBATh T€HETHUECKYIO CBS3b MEXKJy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHX
peakuuii ¢ UCIOJIb30BaHUEM CTPYKTYPHBIX (HOPMYII;



c(hOPMHUPOBAHHOCTh YMEHHSI TTOJITBEPK/IATh HA KOHKPETHBIX MPUMEpax XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX
COCIMHEHUH OT KPATHOCTH M TUIIA KOBAJIGHTHOU CBSI3M (G- U T-CBSI3H), B3AUMHOTO BJIUSIHUS AaTOMOB M TPYII aTOMOB B MOJICKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh WCTOYHUKH YIJIEBOJOPOJHOTO CHIpbsi (HEPTh, MPUPOJHBIA Ta3, Yroyib), CIOCOOBI €ro
nepepaboTKH U MPAKTHYECKOE IPUMEHEHHUE TIPOTYKTOB TIepepabOTKH;

c(OPMHUPOBAHHOCTh BIIQJICHUSI CHUCTEMOW 3HAHWH O ©CTECTBEHHO-HAyYHBIX METOJaX TIO3HAHUS — HaOIOJCHUHN, HW3MEpPEHUH,
MOJCITUPOBAHUH, IKCIICPUMEHTE (PEATLHOM M MBICIICHHOM) M YMEHUS IPUMCHSTh ITH 3HAHHUS,

c(OPMHUPOBAHHOCTh YMCHHS IIPUMEHSATH OCHOBHBIC OTEPAIMY MBICIUTEILHOUN JNEATSILHOCTH — aHAIM3 U CHHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMAaTH3AIIHIO, BBISIBIICHUE PUIHHHO-CIICJICTBEHHBIX CBSI3€H — IS N3YYEHUS CBOMCTB BEIIECTB U XUMUYCCKUX PEAKITHIA;

c(OPMHUPOBAHHOCTh YMEHUWM: BBISBIISATH B3aUMOCBS3h XMMHUYCCKUX 3HAHUH C TMOHSATHUAMU W TPEICTABICHHUSIMH JPYTUX €CTECTBEHHO-
Hay4HBIX TPEIMETOB i 00Jee OCO3HAHHOTO MOHMMAaHUsS CYIIHOCTH MAaT€pUaJbHOTO €IWHCTBA MHpPA, MCIIOJIH30BAaTh CHUCTEMHBIC 3HAHUS II0
OpPraHWYECKON XUMUU JJIs1 OOBSICHEHHSI M TPOTHO3MPOBAHUS SBJIICHHA, MMEIOIINX €CTECTBCHHO-HAYIHYIO IPUPO/TY;

c(OPMHUPOBAHHOCTh YMEHHIA: TIPOBOJUTH PACYETHI 10 XUMHUYECKUM (POpPMYITaM M YPaBHCHUSIM XHMHYECKUX PEAKIMA C WCIOJb30BaHUEM
(bu3uveckux BeNMMUMH (Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOMIMX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI IO
HAX0XJICHUIO XUMHUYECKOW (DOPMYJIBI BEIIECTBA IO M3BECTHBIM MAaCCOBBIM JIOJISIM XHMHYECKHX 3JICMEHTOB, MPOJAYKTaM CTOPaHWMs, MJIOTHOCTH
ra3000pa3HBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHWM: MPOTHO3WPOBAaTh, AHAIM3UPOBATh W OICHWUBATH C TO3UIUNA JKOJOTHYECKOW O€30MaCHOCTH MOCIEACTBUS
OBITOBOM U MPOU3BOJICTBEHHOH JEATEIHLHOCTH YeJI0BEKa, CBA3aHHOU C MepepabOTKOM BEIIECTB, UCIOJIb30BATh MOJyYEeHHBIE 3HAHUS TSI TPUHITHS
TPaMOTHBIX pelIeHUH POOIEM B CUTYaIUAX, CBI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUTAHUPOBATh U MPOBOJUTHh XUMHYECKUN IKCIIEPUMEHT (ITOTYyYCHHE M U3ydeHUE CBOWCTB
OPraHWYECKUX BEIECTB, KAYECTBEHHBIC PEAKIIUW YTIEBOJOPOJOB DPA3IUYHBIX KIACCOB M KHUCIOPOJICOJEPIKANIAX OPraHUYECKUX BEIIECTB,
pelieHne SKCIEPUMEHTABHBIX 3a7a4 0 PAaclO3HABaHUIO OPraHMYECKHX BEMIECTB) C COOJIOJCHHWEM IpaBWJI O€30MacHOTO OOpamieHus ¢
BEIIECTBAMU M JIA0OpAaTOPHBIM 00OpyJdOBaHHEM, (OPMYIMPOBATh IEJIb HCCICAOBAHMS, MPEACTABIATh B PA3TUYHON (GOpME pe3ysIbTaThl
IKCIIEPUMEHTA, aHAJTM3UPOBATD U OIICHUBAThH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUH:

coOr0AaTh MpaBUiIa SKOJIOTHUECKHU 11e71ecCO00pa3HOTO TOBEICHUS B OBITY U TPYAOBOH JAEATEIHLHOCTH B IIEJIAX COXPAHEHUS CBOETO 370POBbSI,
OKpY’KaroIllel MPUPOTHON Cpeibl U TOCTIKEHUS €€ YCTOMYUBOTO Pa3BUTHS;

0CO3HABaTh ONACHOCTh TOKCHYECKOTO JIEHCTBHUS HA >KUBBIC OPraHU3Mbl OIPEACIEHHBIX OPraHWYECKUX BEIIECTB, TMOHUMAs CMBICIT
moxkazarens I[1JIK;

aHAJIM3UPOBATh IIEIECO00PA3HOCTh MPUMEHEHHS] OPraHMYEeCKUX BEIIECTB B MPOMBINIJICHHOCTH M B OBITY C TOYKM 3PEHHS COOTHOILICHUS
PHUCK-TIOJB3A;



c(OPMHUPOBAHHOCTh YMEHUHN: OCYLIECTBIATH LIEICHANPABICHHBIA MIOUCK XUMHUECKOW HH(POPMAIIUN B PA3IMUHBIX UCTOYHUKAX (HaydHas U
y4eOHO-Hay4YHas JIUTEpaTypa, CpeACTBa MaccoBO nHpopmanuu, HTEpHET U Apyrue), KpUTUYECKH aHAJTHU3UPOBATh XUMHUUECKYI0O HH(POPMALIHUIO,
nepepabarbIBaTh €€ M UCIOJIB30BATh B COOTBETCTBHH C IMIOCTABICHHOHN yueOHOH 3a1a4ei.

11 KUIIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «O0mas 1 HeOpraHuIeckasi XUMUsD) OTPaXKaIoT:

c(hOPMHUPOBAHHOCTH NPEJCTABICHUN: O MAaTEPHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX W MIO3HABAEMOCTH SIBIICHUM TIPUPOJIBI, O MECTE U
3HAYECHUU XHMHH B CHUCTEME CCTECTBEHHBIX HAayK W €€ POJU B OOCCIICUCHHWM YCTOWYUBOTO PA3BHUTHS, B PEIICHUH MPOOJIEM IKOJOTHUYECKOMH,
SHEPreTHYECKON U MUIIEBOW 0€30MaCHOCTH, B PA3BUTUH MEIUITUHBI, CO3JJAHHN HOBBIX MAaTEPHAIIOB, HOBBIX HCTOYHHKOB YHEPTHUH, B 00CCTICUCHU
PaIMOHATIFHOTO TIPUPOIONIOIH30BaHMS, B (POPMHUPOBAHIH MUPOBO33PEHUS U OOIIEH KyJIBTYpPHI YeJIOBEeKa, a TAKIKE IKOJOTHICCKH 000CHOBAHHOTO
OTHOIICHHS K CBOEMY 3JI0POBBIO U IIPHPOJIHOM cpejie;

BJIQJICHUE CUCTEMOW XMMHYECKUX 3HAHUH, KOTOpas BKIIFOUACT: OCHOBOIIOJIATAIONIUE ITOHATHS — XUMHUYICCKHI 3JIEMEHT, aToM, PO aToMa,
M30TOIBI, DJIEKTPOHHAss 000JI0YKa atoma, S-, P-, 0-aToMHBIC OpPOUTAIH, OCHOBHOE U BO30YKIEHHOE COCTOSIHHSI aTOMa, THOPHIN3AIINS aTOMHBIX
opOuTasiel, WOH, MOJIEKYJia, BAJICHTHOCTb, 3JICKTPOOTPHUIIATEIIBHOCTh, CTCIICHh OKHUCIICHUS, XHMHUYECKas CBs3b (KOBAJCHTHAs, HOHHA,
MeTaJuTH9IecKasi, BOJIOPOJIHAS), KPUCTAJUIMYECKAsT PEIIETKA, XUMHIECKas PEaKIis, PacTBOP, ICKTPOIUTHI, HEIJICKTPOIHTHI, dJICKTPOTUTHUSCKAS
JMCCOIIMAINS, CTENeHb JMCCOLMAIMH, BOJOPOIHBIM MOKa3aTeb, OKHCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOW A(PQPEKT XUMHUYCCKOH pEaKIIHH,
CKOPOCTh XHMHYECKOW PEAKIINU, XUMUIECKOE PABHOBECHE; TEOPUH M 3aKOHBI (TCOPHS IEKTPOIUTHICCKON UCCOIMAIINY, TICPHOANICCKHIA 3aKOH
J.1. MenneneeBa, 3aKOH COXpPaHEHHsT MAacChl BEIIECTB, 3aKOH COXpPAHCHHs W TPEBPAIICHUS DHEPTUU TPHU XUMHYECKHX PEaKIHUAX, 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIONIMX Macc), 3aKOHOMEPHOCTH, CHMBOJUYECKUH S3bIK XHUMHH, MHPOBO33PEHUCCKUE 3HAHUS,
JISKAIIMe B OCHOBE MOHUMAHUS MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SBJICHHUN; COBPEMEHHBIC MPEJICTABICHUS O CTPOCHUH BEIECTBA HA
aTOMHOM, MOHHO-MOJICKYISIPHOM M HAJMOJICKYJSIPHOM YPOBHSX; MPEICTABICHHUS O MEXaHH3MaX XMMHUYECKUX PEAKIUN, TEPMOTUHAMUYCCKUX H
KUHETHYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs, 0 XUMUYECKOM PABHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMaX; (PakTOJIOTHYECKHE CBEICHU S
0 CBOMCTBax, COCTaBe, MOJy4YCHUN U 0€301TaCHOM MCIIOJIh30BAHUU BKHEUIINX HEOPTaHMYECKHUX BEIIECTB B OBITY U MPAKTHYECKOW JESITEIHHOCTH
4eJoBeKa, OOIMX HAyYHBIX TPUHIIUIIAX XUMHYECKOTO ITPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMCHHUUH: BBISABIATh XapaKTEPHbIC MPHU3HAKM TOHSATHH, YCTAHABJIMBATH KX B3aMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHUE MOHSITHS TIPU OMTUCAHUN HEOPTaHUYECKUX BEIICCTB M UX NPEBPAILICHHIA;

C(OPMHUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JJISI COCTAaBJICHUS (OPMYNI BEUISCTB M YPaBHEHUH XUMHUYECKUX
peakuuii, cucremarudeckyro HomeHkIatypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTACIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUS OIpPENESITh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJIEMEHTOB B COCIUHEHUSX, BHJ XUMHYECKOU
CBsI3M (KOBaJICHTHAs, MOHHASA, METAIJINYECKas, BOAOPOIHAS ), TUI KPUCTAJUINYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

c(hOpPMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCMMOCTh CBOMCTB BEIIECTB OT BUJA XUMUYECKOW CBSI3M U THIMA KPUCTAJUIMYECKOW PEHIETKH,
O0OMEHHBIN U JJOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOMN CBSI3H;



c(OPMHUPOBAHHOCTh YMEHUI: KIacCU(PHUIMPOBATH: HEOPTaHMYECKHE BEIIECTBA MO HMX COCTaBY, XUMHUYECKHE PEAKUUU MO Pa3IMYHBIM
npuU3HaKaM (YMCIIy M COCTaBy pEardpyloolIuX BeUIecTB, TEmIoBoMY 3((dekTy peaknuu, HU3MEHEHHUIO CTEleHEH OKUCICHUS 3JEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalIU3aTopa U APYTHE); CAMOCTOSITEIBHO BHIOMPATh OCHOBAHUS M KPUTEPHH IS KIaCCU(UKAIIUN N3y4aeMbIX BEIECTB
Y XMMHYECKHUX PEAKIIUN;

cOPMHPOBAHHOCTh YMEHHS pPAacKphIBaTh CMBICH mepuoamdeckoro 3akoHa JI. WM. MengeneeBa W JAEMOHCTPUPOBATH  €ro
CHCTEMATH3UPYIOUTYI0, OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKITHH;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTEpU30BaTh MIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XMMHUYECKHX 3JIEMEHTOB IEPBOTO—YETBEPTOTO
nepuoaoB Ilepuonnueckoii cucremsl .M. MenneneeBa, uCIoNb3ysl MOHATHS «IHEPTETHUECKUE YPOBHU», «IHEPIE€TUUECKHUE ITOYPOBHI», «S-, -,
d-aToMHBIE OpOHMTANN», «OCHOBHOE W BO30YKIEHHOE SHEPreTHUECKHE COCTOSIHUS aTOMa»; OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB
XUMHUYECKUX JJIEMEHTOB M MX COCAUHEHUH Mo nepuonam u rpynmam Ilepmoanudeckoit cucremsl [I. M. MeHneneeBa, BaleHTHbIE BO3MOKHOCTH
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOEHHS MX AJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHUI: XapaKTepHu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEUIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIAThH
CYILIECTBOBAaHUE T€HETUYECKON CBSI3M MEXKy HEOPTraHMYECKMMU BEIIECTBAMHU C TOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINN;

cOpPMUPOBAHHOCTh YMEHMsSI PACKpbIBaTh CYIIHOCTh: OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMH MOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOTO OanaHca ITUX peakiuil; peaklinii HFOHHOro 0OMeHa MyTEM COCTaBJIEHUS UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHUN; peakiuil
THJIPOJIN3a; Peaknii KOMIIJIEKCOOOpa30BaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB IIUHKA U QJIFOMUHMUS);

C(OPMHPOBAHHOCTb YMEHHS OOBACHATh 3aKOHOMEPHOCTH NMPOTEKAHHS XMMUUYECKMX PEAKLUI C yUETOM UX SHEPIeTUUECKUX XaPAKTEPUCTHUK,
XapakTep M3MEHEHUs CKOPOCTH XMMMYECKOW PEaKIUH B 3aBHCUMOCTH OT pa3jM4HbIX (PAKTOPOB, a TAKXKE XapaKTep CMELICHHS XMUMUYECKOTO
pPaBHOBECHS TI0]1 BIUSHAEM BHEIIHUX Bo3aelcTBui (mpuHiui Jle [latense);

Cc(OPMHPOBAHHOCTb YMEHMSI XapaKTEepU30BaTh XUMHUECKUE PEAKIMH, JIEKAIUE B OCHOBE MPOMBIIIIEHHOTO MOJYYeHHUs CEPHOM KHCIIOTHI,
aMMMaka, oOIlMe HayyHble MPUHLUIBI XUMHUYECKHX IPOU3BOJICTB; LEJIECOOOPa3HOCTh NPUMEHEHUS HEOPraHMYeCKHMX BELIECTB B
IPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

Cc(OPMHPOBAHHOCTh BJIAJEHHUSI CUCTEMON 3HaHMH O METOJaX HAy4YHOIO IIO3HAaHUS SBJIEHUN NpUpPOAbl — HAOIIOAECHUE, H3MEpEeHHe,
MOJICIUPOBAHUE, SKCIEPUMEHT (peanbHbli M MBICIEHHBIN), HUCHOJb3YyeMbIX B €CTECTBEHHBIX HAyKax, YMEHUsS IPHUMEHATh 3TU 3HAHUS IIPU
HKCIEPUMEHTAIbHOM HCCIIEJJOBAHUM BELIECTB U JUIsI OOBSCHEHUS XUMHUYECKUX SIBJICHMH, MMEIOIIUX MECTO B IMPHUPOJE, MPAKTHUYECKOU
JESITEIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOM JKU3HH;

C(OPMHPOBAHHOCTh YMEHHUS BBIABIATH B3aUMOCBSA3b XMMMUYECKMX 3HAHUN C MOHATUSAMU U TPEJCTABICHUSAMM APYIMX €CTECTBEHHO-
Hay4HBIX IPEAMETOB /i1t 00Jiee 0CO3HAHHOIO MOHUMAHUS MaTepPUaIbHOTO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACU€Thl: C MCIOJIb30BAaHUEM IMOHATUHA «MaccoBasi JI0JIs BEIIECTBA B PACTBOPE» U «MOJSIpHAs
KOHIIGHTpAalUs»; Macchl BellecTBa WM 00bEMaA ra3a Mo M3BECTHOMY KOJIMYECTBY BEIECTBa, Macce WM O00BbEMY OJHOTO M3 YYacCTBYIOUIMX B
peaKknMy BEIIeCTB; TEIUIOBOro 3(QeKTa peakluy; 3HaYeHUs BOJOPOJHOIO IMOKa3aTelsl pacTBOPOB KUCIOT M ILENOYel C M3BECTHOM CTENEHbIO
aMccolManuu; Maccbl (00bEMa, KOIMYEecTBa BEIIECTBA) MPOJYKTAa PEAKIMH, €CIM OJHO M3 MCXOAHBIX BEIIECTB JaHO B BHJE pacTBOpa ¢



oTpeeEHHON MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JTAHO B M30BITKE (MMEET MPUMECH); TOJIA BBIXOJA MPOIYKTa PEAKIINH; 00BEMHBIX
OTHOIIICHUM T'a30B;

c(OPMHUPOBAHHOCTh YMEHHUW: CAMOCTOSITEJIBHO IUIAHHPOBATh U MPOBOJUTH XUMHYECKHHA IKCIEPUMEHT (IIPOBEICHUE PEaKIMii MOHHOTO
oOMeHa, TIOTBEPKICHIE KAaUeCTBEHHOTO COCTaBa HEOPraHUIECKHX BEIIECTB, ONIPEICIICHUE CPEIbl PACTBOPOB BEIIECTB C TIOMOIIBIO HHIUKATOPOB,
W3YYCHHUE BIUSHUS PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH, PEIICHHE SKCIEPUMEHTAIBHBIX 33/a4 Mo TeMaM «MeTauib» 1
«Hemeramel») ¢ coOnrogeHreM TpaBmi OE30TaCHOTO OOpalieHWs ¢ BEIIeCTBAMU W J1a00paTOpHBIM 000pymoBaHUEM, (OPMYITHPOBAThH IEIh
WCCIICIOBAHUS, MPEACTABIIAT B Pa3IMUHON (DOpME Pe3ynbTaThl IKCTICPUMEHTA, AHAJTM3UPOBATH U OIICHUBATh HX JIOCTOBEPHOCTS;

c(hOopMUPOBAHHOCTh YMEHHUIA: COOJIIOIaTh MPaBUIa TMOJIb30BAHUS XUMUYECKON MOCYION U JIa0OpaTOpHBIM 000PYJIOBAaHUEM, OOpaIlEHUS C
BEIIECTBAMU B COOTBETCTBHHM C HHCTPYKIUSIMU TIO BBITIOJHEHUIO JIAOOPATOPHBIX XWMHUYECKHX OTBITOB, JKOJOTHYECKU IIEI€CO00pa3HOTO
MOBEJIeHUs B OBITY M TPYIOBOW NEATEIBHOCTH B IIETSX COXPAHEHHUs CBOETO 370POBbS, OKPYKAIOUIEH MPUPOJHON CpPeIbl U JTOCTHKEHHUS €€
YCTOMYMBOTO pPa3BHUTHS, OCO3HABATh OMACHOCTh TOKCHYECKOTO JCHCTBUSI Ha J>KMBBIE OPraHU3MBI ONPEICIEHHBIX HEOPraHWYECKUX BEIIECTB,
noHumas cMbici nokazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IEICHANPABICHHBIA TTONCK XUMHUYECKOW MH(POPMAIIUK B PA3IMYHBIX HCTOYHUKAX (HaydHAs U
y4eOHO-Hay4dHas JUTEpaTypa, CpeAcTBa MaccoBoi uHdopmaruu, UHTepHET U Apyrue), KpUTHYECKH aHATU3UPOBATh XUMUYECKYI0 HH(POPMAITHIO,
nepepabaThIBaTh €€ U UCIIOJIH30BATh B COOTBETCTBUU C TIOCTABJICHHOW yueOHOM 3a1ayeii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTpOEHUS OPraHnYecKUX coequHeHnil A. M. 8
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenbHbIE YrIeBOIOPOIbI — allKaHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 14 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbI) 8
54 [IpupoaHble ICTOYHUKHU YTIIEBOAOPOIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Utoro no pazneny 35
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cruptsl. DeHon 11 1
3.9 KapOoHumnbpHbIE COeTUHEHUS: allbICTUIBI U 21 1
keToHbL. KapOoHOBBIEe KUCTOTHL. CIOXKHBIE




a¢upsl. XKups

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaime opraHndeckue coeIMHeHUus

4.1 AMuHBl. AMUHOKHACIIOTHEL. benku 12

Hroro no pazgeny 12

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
anemenToB J. 1. MenaeneeBa
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 31 3
2.2 Mertabl 23 2
Hroro mo pazgeny 54
Pasznen 3. XumMus 4 :KU3Hb
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8




IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoTbI

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipeamer u 3HaueHue
OPraHU4eCcKO XUMHH,
IIPEACTABIIEHUE O
MHOT000pa3uu OPraHnYecKuX
COeqUHEHNN

05.09

https://academy-
content.apkpro.ru/lesson/a9f3d191-
5ele-4e24-ac02-efb16fad49f6a

DJEKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHUS).
BanenTHbIe BO3MOXHOCTH
aToMa yriepo/ja

07.09

Xumuaeckas CBS3b B
OPraHUYECKUX COCTMHCHHUSIX.
MexaHu3Mbl 00pa3oBaHUS
KOBAJIEHTHOM CBSI3H, CITOCOOBI
pasphiBa cBs3el

08.09

Teopust crpoeHust
OPraHMYeCKUX COCTMHEHUN A.
M. byrneposa

12.09

Bunbl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS.
OneKTpoHHBIE Y3PPEKTHI B
MOJIEKYyJIaX OPraHUYEeCKUX
COCAVHECHUN

14.09




IIpencrasnenue o
KJaccu(uKau u
cucTeMaTHyecKas
nomenkiarypa (IUPAC)
OpraHn4eCKuX BCUICCTB

15.09

https://academy-
content.apkpro.ru/lesson/c19e6ffc-
7d70-46c¢c-a9ee-ebfac27dead9

Knaccudukanus peaxiuii B
OPraHN4eCKO XUMHH

19.09

https://academy-
content.apkpro.ru/lesson/c19e6ffc-
7d70-46c¢c-a9ee-ebfac27dead9

Cucrtemaruzanusa 1 0000IIeHne
3HAHUH 110 TEME

21.09

https://academy-
content.apkpro.ru/lesson/c19e6ffc-
7d70-46c¢c-a9ee-ebfac27dead9

AJKaHBI: TOMOJIOTUYECKUH PSJI,
obmas popmyina,
HOMEHKJIaTypa U U30MEPHSI,
ANIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

22.09

10

duszndeckre U XUMHYIECKHUE
CBOMCTBA aJIKAHOB

26.09

11

HaxoxzaeHnue ankaHoB B
npupoae. CriocoObl MoTydyeHust
Y IPUMEHEHUE aTKaHOB

28.09

12

HuknoankaHsl: o0mas
¢bopmyna, HOMEHKIaTypa U
U30Mepusi, 0COOEHHOCTH
CTPOEHUS U XUMUYECKHUX

29.09




CBOWMCTB, CIIOCOOBI MOTYUCHHS
U IPUMEHEHUE

Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIEICHUE MOJIEKYIISIPHOU
(hOopMyITBI OPTaHUIECKOTO

https://academy-
content.apkpro.ru/lesson/7dada027-

13 BEILIECTBA 110 MaCCOBBIM JIOJISIM 03.10 8448-418f-b416-fbaledd4ab6d
aTOMOB 3JIEMEHTOB, BXOAIITNUX
B ero cocraB. Cucremaru3anus
u 00001ICHNE 3HAHUH 10 TEME
AJKEHBI: TOMOJIOTHYECKHM psL,
obas hopmysa, https://academy-
| o e
MPOCTPAHCTBEHHOE CTPOCHUE
MoJiekya. CTpyKTypHas ¥ 1I1cC-
TpaHC-U30MEpHS ATIKEHOB
https://academy-
Dusmieckue 1 XHMMUIECKHE content.apkpro.ru/lesson/399fdd14-
15 CBOMCTBa allkeHOB. [IpaBuio 06.10 4bal-48e5-a428-dae100492c6e
MapkoBHHKOBA
https://academy-
16 CriocoGhbi TonyUeHus u 1010 content.apkpro.ru/lesson/399fdd14-
NPUMEHEHHE ANKEHOB - 4bal-48e5-a428-dael0d492c6e
https://academy-
Hpakruyeckast padota Ne 1 o content.apkpro.ru/lesson/399fdd14-
17 teMe "llonydeHue stuneHa u 12.10 4bal-48e5-a428-dae10d492¢c6e

W3y4YEHUE ero CBOUCTB"




18

Pewrenne pacy€THbIX 3a1a4 HA
OIIPENETICHUE MOJIEKYIISIPHOU
(hOopMyITBI OPTaHUIECKOTO
BelllECTBA

13.10

https://academy-
content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d

19

ANKaaueHbl: CONpsHKEHHBIE,
M30JIMPOBAHHEIE,
KyMYJIHPOBaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

17.10

20

XUMHUYECKUE CBOMCTBA
CONPSKEHHBIX INEHOB

19.10

21

CriocoOblI mostydeHus u
MPUMEHEHHE AJTKATICHOB

20.10

22

AJKUHBI: TOMOJIOTUYECKHUH P,
obmas gopmyina,
HOMEHKJIaTypa, SJCKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ, (PU3UIECKUE
CBOMCTBA

24.10

23

XUMHUYECKHE CBOUCTBA
AJIKUHOB

26.10

24

KagecTBeHHbIE peakuy Ha
TPOMHYIO CBSI3b

27.10

25

Crnioco6bl nostyueHust u
IIPUMEHEHHE AIKUHOB

07.11

26

Pemenue 3anau: pacu€rsl 1o
YPABHEHUIO XUMHUECKON
peakuuu

09.11




Cucrematusanus u 00001eHue

27 . 10.11
3HAHUU I10 TEMEC
ApEeHbI: TOMOJIOTUYECKUI PSAI,
obmas hopmya, https://academy-

28 HOMEHKJIATYPA. DIEKTPOHHOE i i content.apkpro.ru/lesson/d86d7d00-
NPOCTPAHCTBEHHOE CTPOCHHE - d5b4-491d-aded-c3ddal9feef4d
MOJIEKYJT O€H30J1a U TOJIyoJ1a,
ux (pusnveckue cBoicTBa

https://academy-

29 XUMHYecKH e CBOHCTBA APEHOB: 611 content.apkpro.ru/lesson/d86d7d00-

peaKIMy 3aMeIeHUs : d5b4-491d-aded-c3ddal9feefs
https://academy-
XHMMHYECKHE CBOHCTBA aPCHOB! content.apkpro.ru/lesson/d86d7d00-

30 PCAKIIMH PUCOCAUHCHNS, 17.11 d5b4-491d-aded-c3ddal9feefs
OKHCJIEHHE TOMOJIOTOB OEH30J1a

https://academy-

a1 OCOBCHHOCTH XUMIUCCKIX o111 content.apkpro.ru/lesson/d86d7d00-
CBOICTB CTHPOIA - d5b4-491d-aded-c3ddal9feef4
Pemenune pacu€tHbIx 3a1a4 Ha https://academy-

- OTIpesIeieHte MOEKYISPHOiE r311 content.apkpro.ru/lesson/7dada027-
(OpPMYITBI OPraHUEecKoro : 8448-418f-b416-fhaledd4abéd
BCIIICCTBA

33 CriocoOslI mosTyueHust u 24,11 https://academy-

MIPUMCHCHUC apCHOB

content.apkpro.ru/lesson/d86d7d00-




d5b4-491d-aded-c3ddal9feefd

I'enernueckas CBA3b MCKOY

https://academy-
content.apkpro.ru/lesson/7595770-

34 PA3JITHBIMIT I1accamu 28.11 50f4-4910-b706-ac2d1b0f4c26
YIJIEBOJIOPOJIOB
PacuéThl 110 ypaBHEHUSM https://academy-

35 XUMHYECKHMX PEaKITHil. 2011 content.apkpro.ru/lesson/7dada027-
Cucremaruzanus 1 06001meHne ' 8448-418f-b416-fbaledd4ab6d
3HAHUU 110 TEME

https://academy-
" tent.apkpro.ru/lesson/99557a5e-
[Tpuponnsiii ra3. [lomyTHbie con
36 He)TSHEIE Ta3bI 01.12 2221-43e0-97h8-983de535¢44d
https://academy-
. tent.apkpro.ru/lesson/99557a5e-
KaMmeHHBII yroJib 1 IPOLyKThI con
37 ero nepepaboTK 05.12 2221-43e0-97b8-983de535¢c44d
https://academy-
Hedts 1 ciocoOsr €€ content.apkpro.ru/lesson/99557abe-

38 nepepadoTicu. Ipumenerue 07.12 2221-43e0-97h8-983de535¢44d
MIPOJIyKTOB MepepaboTku HedTu
I'enetndeckas cBs3b MCKOY .

39 pa3IMYHBIMU KJIacCaMu 08.12 https://academy

YTJIEBOJIOPOIOB

content.apkpro.ru/lesson/75957f70-




50f4-4910-b706-ac2d1b0f4c26

40

lNanorenonponsBoHbIE
YIJI€BOIOPOOB: AIEKTPOHHOE
CTPOEHUE; peaKLUU 3aMEeLICHUS
rajioresa

12.12

41

[elicTBue menoyen Ha
raJIOTE€HIIPOU3BOIHBIC.
B3anmopeiictere
JTUTAIOTCHAIKAHOB C MarHUEM
Y [IMHKOM

14.12

42

Cucrtemaruzanusa 1 0000IIeHne
3HAHUM MO pa3aeny
"Yraesomopoas"

15.12

43

KonTtponsHas padoTa o tTeme
"Yraesomopoas"

19.12

44

[IpenenbHbIE 0THOATOMHBIE
CHUPTHI: TOMOJIOTUYECKUM psi,
obmas Gopmysa, CTpOCHHE
MOJIEKYI, U30MepHs,
HOMEHKJIATypa,
knaccudukanuys, puznueckue
CBOMCTBA

21.12

45

XuMHuJecKue cBolicTBa
IpeACIIbHBIX OATHOATOMHBIX
CIIUPTOB

22.12

46

Crioco6bl mostyueHust u
IPUMEHEHHE OJJHOATOMHBIX

26.12




CIIUPTOB

47

IIpocTtsie a¢upsr:
HOMEHKJIATYpa ¥ U30Mepus,
0COOEHHOCTH (PH3MUYECKHUX H
XUMHUYECKUX CBOMCTB

28.12

48

MHOroaTroMHbIE CIIUPTHI:
STUJICHTJIMKOJIb U TJIMLEPUH, UX
(uznueckue 1 XuMU4ecKHue
CBOMCTBA

29.12

49

CriocoOsl nostydeHus u
MPUMEHEHHE MHOTOATOMHBIX
CIIHPTOB

09.01

50

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(hm3uvecKue CBOMCTBA.
ToxcuuHOCTH peHOIIa

11.01

51

XuMudeckue cBoicTBa (heHoa

12.01

52

CriocoObl MOTy4eHHS U
npuMeHeHne peHosa

16.01

53

[TpakTuueckas padota Ne 2.
Pemenue skcriepuMeHTaTbHBIX
3aga4 no teme "CrnupTel U
henonr"

18.01

54

Cucremarusanusa 1 00001eHne
3HAHUU II0 TEME

19.01

55

Anbaeruapl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHUJIBHOU TPYIIIBL;
TOMOJIOTHYECKHUE PSAAbI, 0011ast

23.01




dbopmyna, uzomepus u

HOMEHKJIATypa
AJH)I[CFI/IZ[I)I 1 KCTOHBI:

56 (u3HUecKre CBOICTBA; 25.01
peakuuy NpUCOEINHEHUS
Peaknuu okuciaeHus u

S7 KaueCTBEHHBIC PEaAKIINHI 26.01
AJIBACTUI0B U KETOHOB

58 CriocoObl nostyueHust 30.01
AJIBACTUI0B U KETOHOB
OIHOOCHOBHBIE MpPEEIbHBIE https://academy-

50 KApGOHOBBIE KUCITOTH, 0102 content.apkpro.ru/lesson/b4feaa04-
0COGEHHOCTH CTPOCHHS HX - 3438-4b57-a3ec-ba0fofe63c0d
MOJICKYJI

https://academy-
Mzomepust 1 HOMECHKIIATypa content.apkpro.ru/lesson/b4feaa04-

60 KapOOHOBBIX KHCIIOT, MX 02.02 3438-4b57-a3ec-ba0fofe63c0d
(bu3nveckne CBOKWCTBA

https://academy-
XHUMHYECKHE CBOHCTBA content.apkpro.ru/lesson/b4feaa04-

61 MPpEeACIIbHBIX 0JTHOOCHOBHBIX 06.02 3438-4b57-a3ec-ba0fofe63c0d
KapOOHOBBIX KUCIIOT
OcoGeHHOCTH CBOUCTB https://academy-

MYPABBHHOH KHCTOTEL content.apkpro.ru/lesson/b4feaa04-

62 08.02 3438-4b57-a3ec-ba0f9fe63c0d

MHoroo6pa3sue kapOOHOBBIX
KUCIIOT




OCoOeHHOCTH CBOWCTB:
HCTIPCACIIbHBIX U
apOMaTUYECKHX KapOOHOBBIX,

https://academy-
content.apkpro.ru/lesson/b4feaa04-

63 AuKapOOHOBEIX, 09.02 3438-4b57-a3ec-ba0f9fe63c0d
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KUCIIOT
https://academy-

64 TTOHSTHE O TPOH3BOJIHEIX 13,00 content.apkpro.ru/lesson/b4feaa04-

KAPOOHOBBIX KHCIOT : 3438-4b57-a3ec-ba0f9fe63c0d
https://academy-
CriocoGrt moydeHns n content.apkpro.ru/lesson/b4feaa04-

65 IpUMEHEHHE KAPOOHOBBIX 15.02 3438-4h57-a3ec-ba0f9fe63c0d
KHCIIOT
CnoskHbIe SbUpHL: https://academy-

56 TOMOJIOTHUECKHH psijI, 00IIast 16,00 content.apkpro.ru/lesson/71ac43f2-
bopmysa, H30MepHS H - a0d4-4945-a0eb-1e59cd5f4d9f
HOMCHKJIaTypa

https://academy-

57 ROyt ——— 20,02 content.apkpro.ru/lesson/71ac43f2-
CBOfCTBA HbUPOB - a0d4-4945-a0eb-1e59cd5f4d9f
Pemenue pacu€rHbix 3a1ay: 1o https://academy-

68 yYPaBHEHUIO XUMUUECKOi 29 02 content.apkpro.ru/lesson/71ac43f2-

pCaKknuu, Ha OMPECACIICHUC

a0d4-4945-a0eb-1e59cd5f4d9f




MOJIEKYJISIPHOM (POpMYIIBI
OpPraHUYeCKOTO BEIECTBA

[Ipaktuyeckas padora Ne 3.
Pemenne SKCIICPUMCHTAJIbHBIX

https://academy-
content.apkpro.ru/lesson/9834d408-

69 sa1a 110 Teme "KapGoHOBbie 21.02 386d-444a-8de3-7efba8b98cdb
KucnoThl. CroxHbIe Y3QUphI"
https://academy-
Kuper: crpoenne, pusmueckue content.apkpro.ru/lesson/71ac43f2-
70 U XUMHUYECKUE CBOMCTBA 29.02 a0d4-4945-a0eb-1e59cd5f4dof
(Tuaposin3)
Oco0OeHHOCTH CBOWCTB JKHPOB, https://academy-
o COEPAIIHX OCTATKH 01.03 content.apkpro.ru/lesson/71ac43f2-
HETIpEIebHBIX KUPHEIX - a0d4-4945-a0eb-1e59cd5f4d9f
KUCHO0T. JXKupsl B Ipupoie
MpEbI1a Kak COJIM BBICIINX https://academy_
KapOOHOBBIX KHCIIOT, HX content.apkpro.ru/lesson/71ac43f2-
72 Mmotomee neiicreue. [lonsaTtue o 05.03 a0d4-4945-a0eb-1e59cd5f4dof
CHHTETUYECKUX MOIOIINX
cpenctBax (CMC)
['enetnyeckas cBs3b https:/ acaiemy- I ; "
content.apkpro.ru/lesson/71ac43f2-
YTJIEBOJIOPOIOB U
73 . - - -
O~ 07.03 a0d4-4945-a0eb-1e59cd5f4d9f
OpPraHMYECKUX BEIIECTB
74 Pacuérer mo ypaBHeH\I’/I}IM 12.03
XUMHUYECKHX PEaKIUit
75 Cucremaru3zanus u o0oOmeHne 14.03 https://academy-




3HAHUH 110 TEME

content.apkpro.ru/lesson/1600e4a4-
d259-4ba9-9632-994faedce366

OO01as XxapakTepucTUKa
YTJIEBOJIOB U KJIACCH(HUKALINS

https://academy-
content.apkpro.ru/lesson/709ce43a-

! 15. -4281-963h-
6 YIJIEBOJIOB (MOHO-, JIH- I 5.03 deb6-4281-963b-01d2e212d4d0
MOJIMCAXapH/Ibl)
https://academy-
Monocaxapuer: pusneckue content.apkpro.ru/lesson/709ce43a-
77| ceoiictea n HaxONIEHME B 19.03 | deb6-4281-963b-01d2e212d4d0
pupoIe
T[IpuMeHeHHe TITIOKO3E], 68 https://academy-

78 3HAYCHHUE B 2103 content.apkpro.ru/lesson/709ce43a-
KU3HEIEATSIIbHOCTH : deb6-4281-963b-01d2e212d4d0
Oopranusma
Jlucaxapusl: caxaposa, https://academy-

79 MaJIbTO3a U JIAKTO34. 29,03 content.apkpro.ru/lesson/709ce43a-
HaxosieHue B IpUpoIe U : deb6-4281-963b-01d2e212d4d0
IIPUMCHCHHUC TUCAXapHua0B
ITonucaxapuasl: cTpoeHue https://academy-

80 MaKpOMOJIEKYI, (pH3HIECKUE U 02.04 content.apkpro.ru/lesson/690fbb76-
XMMHYECKHE CBOMCTBA, : f94a-4f77-bbbe-3d3ae748f716
NPHUMCHCHUC

81 [TonsiTHEe 00 UCKYCCTBEHHBIX 04.04 https://academy-

BOJIOKHax

content.apkpro.ru/lesson/690fbb76-




f94a-4f77-bbbe-3d3ae748f716

Pemrenne pacyeTHsIX 3aa4 Ha
OIIPEIECIICHUE JOJIHA BBIXOAA

82 05.04
IMPpOAYKTa pCaKuu OT
TCOPECTUYCCKHU BO3MOKHOTI'O
https://academy-
. CHeTeMaTH3aus 1 0600w e 00,04 content.apkpro.ru/lesson/5a9e4cc3-
SHAHMI 10 paseny - f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-
KonrpornbHas paboTa o teme content.apkpro.ru/lesson/5a9e4cc3-
84 "Kucnopozacoznepxaiue 11.04 f49-4h8f-a40f-c9fe7c9c4bf8
OPraHM4eCcKue CoeAMHEHU"
AMUHBL: KITaccupuKanus, https://academy-
content.apkpro.ru/lesson/0c608a59-
CTPOCHHE MOJEKY, 00uAs 4c69-4481-839e-9205f201b73¢
85 dhopmyna, nzomepusi, 12.04
HOMEHKJIaTypa U (PU3HUECKHE
CBOICTBA
https://academy-
XHMIYECKIE CBONCTRA content.apkpro.ru/lesson/0c608a59-
86 16.04 4¢69-4481-839e-9205f201b73e

aJ'II/I(I)aTI/ILIeCKI/IX AMHWHOB




AHWINH: CTpOEHUE aHWINHA,

https://academy-
content.apkpro.ru/lesson/0c608a59-

87 0COGEHHOCTH XMMHYECKHX 18.04 4069-4481-839e-9205f201b73e
CBOMCTB aHWJIMHA
https://academy-
Cnoco0Obl mosryueHus u content.apkpro.ru/lesson/0c608a59-
88 NpUMEHEHHE aTn(paTHIECKUX 19.04 4¢69-4481-839e-9205f201b73¢
aAMHUHOB
AMUHOKHUCTIOTHI: https://academy-
HOMEHKJIaTypa U U30MEpHs, content.apkpro.ru/lesson/c2f2f3d7-
89 (u3nUecKre CBOWCTBA. 23.04 43d1-4873-ace0-78eca6009628
OT)IGJ'IBHBIG MMpEeaACTaBUTECIIN O~
AMHUHOKUCJIOT
XUMHUUECKHe CBOHCTBA https://academy-
AMUHOKHCIIOT, HX content.apkpro.ru/lesson/c2f2f3d7-
90 GHOJIOTHYECKOE 3HAYCHHE 25.04 43d1-4873-ace0-78eca6009628
aMuHOKHUCIIOT. CHHTE3 B
TUAPOJIU3 IICIITUIOB
https://academy-
g | bemaxacmpmpoumie 600 a1 oT o0 Toeeab000028
MOJIMMEPBI; CTPYKTYPBI 0eIIKOB
https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
92 XHUMHYECKUE CBONCTBA OCITKOB 30.04 43d1-4873-ace0-78eca6009628




AzoTcoepkaiiue
TeTePOIMKITHYECKIE

https://academy-
content.apkpro.ru/lesson/c2f2f3d7-

93 coemHenust. HykienHoBble 02.05 43d1-4873-ace0-78eca6009628
KHCJIOTBL: COCTaB, CTPOCHHUC U
OHMoJoruYecKas poJib
[MpakTrueckas padota Ne 4. https://academy-
Penrenue sKcriepuMEHTANTBHBIX content.apkpro.ru/lesson/c2f2f3d7-
94 3a71a4 10 TEME 03.05 43d1-4873-ace0-78eca6009628
"AzoTcoepkaniue
OpraHuYecKue cCoeTuHeHus"
https://academy-
[TpaxTiieckas pabora Ne 5. content.apkpro.ru/lesson/d7681e62-
95 Pewenne PKCTIEPHMEHTATLHEIX 07.05 c311-48e9-935¢-fh3c59299¢91
3a7a4 o teMme "Pacnio3HaBanue
OPraHM4YeCcKUX COCTUHEHUN"
https://academy-
KonrponbsHas pabora o teme content.apkpro.ru/lesson/c2f2f3d7-
96 " A30TCOREpIKALIIIE 09.05 43d1-4873-ace0-78eca6009628
OpPraHM4ecKue coeAMHEHU"
OcHOBHBIE IOHATHS XUMHUH https://academy-
BBICOKOMOJICKY/ISIPHBIX content.apkpro.ru/lesson/45b81dac-
97 COCIMHEHMH M METOIBI HX 10.05 acha-440e-99e3-14c3ba78050a
CHUHTC3a —IIOJIMMCPHU3alHA U
IIOJIMKOHACHCALI s
https://academy-
98 [Tmactmaccsl. YTrin3anus u 14.05 content.apkpro.ru/lesson/45b81dac-

nepepaboTKa MiIacTuka

acbha-440e-99e3-14c3ba78050a




DnacToMepsl: HaTypaJbHBIH

https://academy-
content.apkpro.ru/lesson/45b81dac-

99 CHHTETHYECKHE KaydyKH. 1 16.05 acha-440e-99e3-14¢3ba78050a
Pesuna
BosokHa: HatypanbHBIe, hitps://academy-

100 HCKYCCTBEHHEIE, . 708 content.apkpro.ru/lesson/45bh81dac-
cunTeTHYecKHe. [lomMeps! : acha-440e-99e3-14c3ba78050a
CIICNUAJIBHOI'O Ha3HAYCHU L
[IpakTueckas padora Ne 6. hitps://academy-

L0t Pellienie SKCITEPUMEHTATHHBIX . 2105 content.apkpro.ru/lesson/45bh81dac-
387184 0 Teme "Pacro3HaBaHue - acha-440e-99e3-14c3ba78050a
IJ1IaCTMacc ¥ BOJOKOH"

OO6o01enre U cucTeMaTru3arus https://academy-

L0 W3yHEHHOTO MATEpHAIA TIO . 23,05 content.apkpro.ru/lesson/45b81dac-
Teme "BBICOKOMOJICKYJIAPHBIC - acha-440e-99e3-14c3ba78050a
coequHeHus"

OBILIEE KOJIMYECTBO YACOB IT1O 102

I[TPOTPAMME




11 KVIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/m Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM 1
aJIeMeHT. M30ToInI
9 CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMuueckux 2JIeMEeHTOB (S-, 1
p-, d-, f-amemeHTHI)
4 Pacnipenenenne >meKTpOHOB IO ATOMHBIM 1
opOuTamsim
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSTHHH
5 DIeKTPOHHBIC KOH(PUTYpAIIUU HOHOB. 1
DIEeKTPOOTPUIIATEIILHOCTh
[Tepuonnueckuii 3akoH u [lepuoandeckas
7 cucTeMa XMMU4YecKuXx 3jeMeHToB /1. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHeH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
3 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MIPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoam
9 Cucremarusanys 1 00001IeHNe 3HAHUH 110 1




TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
BonopoaHas cBsa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsIpHOTO 1
HEMOJIEKYIISIPHOTO CTpOoeHUs. THurbl
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX pacTBOPax

15

WcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOAB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 paCTBOPEHHOTO BelecTra',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IeHI/Ie 3HAHMUH 110
TEMC




20

KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
HepI/IOl[I/I‘-IeCKaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. . Menneneesa", "Crpoenue
BemecTBa. MHOrooOpa3ue BemecTs"”

21

Knaccugukamus XuMHUECKUX peakunui B
HEOPraHUYECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Brruncienus mo ypaBHEHUSIM XUMHYECKUX
peakuuii ¥ TepPMOXUMUYECKHM YPABHEHUSIM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTH OT Pa3INYHBIX (PaKTOPOB.
Kartanu3 u xkaraiu3atopsl

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIun

26

[IpakTuueckast padota Ne 1 mo Teme
"Biustaue pa3nudHbIX GaKkToOpoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OO6paTtumbie U HEOOPATUMBIE PEaKIIUU.
XUMUYECKOE paBHOBECHE

28

[IpakTnueckas paborta Ne 2 o Teme
"BnusiHue pa3nuyHbIX (aKTOpPOB Ha
II0JIOKEHHE XMMHUYECKOT0 paBHOBecHs"

29

aﬂeKTpOJ'H/ITI/ILIeCKaH AUcCouanusi. CunbHbIC
U cita0Oble QJICKTPOJIUTHI. Crernenb




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansiii mokazarens (pH)
pacTBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B
pacTBOpax AMEKTPOIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XUMHYECKUE peaKlIui B pacTBOpax
AIEKTPOJIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC

33 peakuu. BaxxHe#me OKUCIUTENH U
BOCCTaHOBHTEITH

34 MeTtop 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanmaHca

35 DNEeKTPOIN3 PACTBOPOB U PACILIaBOB
BEIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

38 CucreMaruzanys 1 00001IeHEe 3HAHUI 10
teme "XuMHUecKre peakiun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenune nemeramwios B [lepuonnyeckoit

40 cUCTeMe XMMHUYecKux 3nemeHToB Jl. M.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. OU3NYECKHe CBONCTBA HEMETAIIIOB

41 ANoTpomnus HEMETAUIOB (Ha puMepe

KHCIopoa, cepsl, pocdopa u yraepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. [ 'Mapubl
l"aymoreHsl: HAXOXKICHHUE B PUPOJIC, CIIOCOOBI

43 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOICTBa
l'anorenoBonopoasl. Baxunenmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
TaJIOTCHOB
JlaGopaTopHbIe U TPOMBIIICHHBIE CIIOCOOBI

45 MoJtyueHus rajoreHoB. [Ipumenenue
TaJIOT€HOB U UX COCTMHEHUN
[IpakTnueckas padota Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYUYECHHUSI,
(duzuveckue u XumMuieckue ceorctaa. O30H.
[IpumeHeHue KUCIOpOIa U 030HA

48 OKcHIbI U IEPOKCHUIBI

49 Pemenue 3aga4y pa3auvHBIX THIIOB
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI

50 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

51 CepoBosiopo, Cynb(u bl

59 Kucnoponaconepkaiue coelMHEHUs! CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpaktuyeckas pabora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coeqnueHus"

A30T: HaX0X/ICHUE B IPUPOJIE, CHOCOObI

o4 MoJTy4eHus1, GU3NIECKAE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPHJIbI

55 Kucnopozacoaepsxariye coeiuHEHHS a30Ta.
OcoOGeHHOCTH CBOWCTB a30THOW KHUCIIOTHI

56 [IpumMeHeHre a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®dochop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

S7 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

58 Oxkcunpt hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpeHUs
[IpakTrueckas padota Ne 6. Permenue

60 IKCIIEPUMEHTAJILHBIX 3aa4 1Mo Teme "A30T u
dhochop u ux coenuHeHU"
VYrnepoa: HaXoKJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKAINN; PU3UUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxcup yriepoaa(ll), okenn yrnepoma(1V),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
KpemHuii: HaxoxaeHue B pUpoJie, CocoObl

64 MOJTy4eHHUs1, GU3NUYECKUE U XUMHUECKHUE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KHCIOTA,




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €70 COCTUHEHUM.

06 Crexiio, ero nojgy4eHue, BUJIbI CTEKIIA

67 Pemenue 3a1a4 pa3InyHBIX TUIIOB

68 CucremaTtu3zanus 1 000011eHHE 3HaHU IO
teme "Hemeraminr"

69 KonTpoasHas padora o Teme "HemeTasr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHSI OIHO0K
[Tonoxxenne metannos B [leproanueckoi

71 CUCTEME XMMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

7 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY U TEXHHUKE

73 CmuiaBsl MeTaioB. Koppo3ust Mmeramios

74 Pemenue 3aga4y pa3auvHBIX THIIOB
DIIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTtaioB. OOmMe crocoObl MOTyYeHUs
METaJlJIOB
OO6mas xapakTepucTuka MetamioB |A-
rpymnmnsl [lepuoauueckoit cucteMbl

76 XUMHYECKUX dJIeMeHTOB. Hatpuii u kammii:
noytyueHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 Oomas xapakTepuctuka metayuion |A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JeMEHTOB. Maraui u

KaJbIMi: TIoNTy4deHue, pusndeckue u
XUMHUYECKUE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEIECTB U UX COCTUHEHU

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMIL: nonydyeHue, Gpu3nyeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA AIFOMUHMS,
TUAPOKCOKOMIUIEKCHI AIFOMUHMS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTueckas padota Ne 7. Pemenue
9KCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Metaiuibl TJ1aBHBIX OATpynm"

83

OO6mras XxapakTepuCTUKA METALIIOB
no6ounbIX nmoArpym (b-rpyrmm)
[Teproanueckoi CUCTEMbI XUMHUYECKHUX
9JIEMEHTOB

84

dusznyeckre U XMUMUUECKHE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxneiimme coequHEeHNs Mapraniia.
ITepmaHTraHaT Kajnus, €ro OKUCIUTEIbHBIC
CBOMCTBA

86

du3nyecKre 1 XMMUYECKUE CBOMCTBA Kele3a
u ero coequHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKeje3a

87

du3nyecKrue U XMMHUUYECKHE CBOMCTBA MEIU U




€€ COCIMHEHU M, UX IPUMEHEHNE

duznueckue 1 XUMUYECKUE CBOUCTBA [UHKA

88 U €0 COCTMHEHUH, UX IPHUMEHEHHE.
I'1apOoKCOKOMIUIEKCH IMHKA
[Ipaktuyeckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTasibl TOOOYHBIX MOArpYHH"

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

o1 O060011eH1Ee U CUCTEMATH3aINUS U3YYEHHOTO
Marepuana no teme "Metamib"

92 KonTtponbHas padoTa o teme "Metaysr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
Ponps xumuu B obecrieueHnn yCTOUYNBOTO

94 pa3BuTus yenoBeuecTBa. [lonsTre o
Hay4YHBIX METOJIaX UCCIIEJOBAaHUS BEIIECTB
Hayunble npuHIMIIBI OpraHu3aiu

95 XMMHUYECKOTO MTPOU3BOICTBA.
[IpompInuieHHbIE CIIOCOOBI TOTYYCHHUS
BA)KHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
CpeIbl U ero MoCcIeICTBUS

97 XUMHUSA U 30POBBE YEIOBEKA.
JlexapcTBEHHBIE CpeACTBa

08 Xumus numu. Poas xumun B o6ecriedeHuu
MUIEBOI 6€30MMacHOCTH

99 Kocmernueckue u napromepHble CpeIcTBa.

BbriToBag xumng




XuMHS B CTPOUTENLCTBE. BaskHelmue

100 CTPOMTENbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepuabl
101 XHMHUS B CEIBCKOM XO35IHCTBE. 1
Opranuyeckrie 1 MUHEPAJIbHBIE yI00pEHUS
102 CucremaTtu3zanus 1 000011eHUE 3HaHU IO 1
TeMe
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




YYEBHO-METO/IHYECKOE OBECIIEYEHHE

Paboyas mporpamma opHeHTHpOBaHA Ha HCIOJb30BaHKe yueOHuKa «Xumus. 1 Oki. [Ipodunbablii yposenb» aBropos O. C. I'abpuensna, ®. H.
Mackaega, C. FO. [Tonomapesa, B. U. Tepenuna (Mocksa.: JIpoda, 2013.), a Takxke TOTOTHATEILHBIX ITOCOOHH:

AJISl YYUTes:

1. O.C I'abpuensn. «IIporpamma kypca xumun i 8-11 kiaccoB o0meo0Opa3oBaTenbHbIX yupexaeHuin». M.: [Ipoda, 2011.

2. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus. Metoaudeckoe nocooue. [Ipodunsbiii yposens. ( M.: poda, 2006.)

3. H. C. ITaBnoBa. Junaktuueckue kapTouku-3aganus no xumuu: 10-ii ki1.: k yaeObuuky O. C. 'abpuensna u np. «Xumus 10 xn.».(M.:
Ox3ameH, 2006.)

4. . T'. Xomuenko. COOpHUK 3a7a4 U YIPaKHEHUH M0 XUMUW» (JUIs1 MOCTyNaromuXx B By3bl) Mocksa,: HoBas BonHa, 1999.

AJIS yJalmXxcsi:

DHIMKIIoNennueckuit coBaps oHoro xumuka (Coct. B.A.Kpumman, B.B.Cranro.)-M.:Ilenaroruxa , 1990.
N.I".Xomuenko «COOpHHK 3a7a4 ¥ YIPaKHEHUH 10 XUMHUMW» (JUTsl MOCTYNaonmX B By3bl) Mocksa,: HoBas BosHa, 1999.
KoMmnbloTepHoe o0ecnieuenue:

- «O0pa3oBarenbHas KoJuiekius. Xumus 1 Beex - XXI: Pemenue 3amad. CamoyduTensby;

- «3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEAKIIHID»;

- DnexTpoHHBIN cripaBoYHHK «Kupwmia u Medoamsy.

JInansrii caiit: sikorskaya-olja.narod.ru

HNudopmanmnonnbie cpeacraa
HNHTepHeT-pecypchbl HA PYCCKOM SI3bIKE
1. http://www.alhimik.rullpeacraBieHsl ciieyronue pyopuKku: COBEThl aOUTYPUCHTY, YUYUTEIIO XUMHUHU, CIPABOYHHUK (OYCHB OOJIbIIIAS
1o100pKa TaOJIHIl U CIIPABOYHBIX MATEPUAIIOB), BECETasi XMMHS,
HOBOCTH, OJIUMITHAIbI, KYyHCTKaMepa (Macca MHTEPECHBIX HCTOPUIECKUX CBEIACHUN ).
2. http://www.hij.ruXXypHan «XuMus ¥ )KU3HBY» TOHITHO M 3aHUMATEIHHO PACCKa3bIBAET 000 BCEM HHTEPECHOM, UTO IMPOUCXOIUT B HAYKE U B
MUPE, B KOTOPOM MBI KHBEM.
3. http://chemistry-chemists.com/index.htmlDnekTpoHHBIH KypHAT «XUMHUKHA U XUMUs». [IpeIcTaBIeHO MHOKECTBO OIBITOB [0 XUMHH,
3aHUMAaTEIbHOU HH(DOPMAIIH, TIO3BOJISIFOIICH YBJICYh YUCHHUKOB 3KCIIEPUMEHTAILHON YaCThIO MPEIMETA.
4. http://c-books.narod.ru BceBo3moskHas TuTepaTypa Mo XMMHH.
5. http://www.drofa-ventana.ruli3BecTHoe U31aTeILCTBO yueOHOM JUTepaTypbl. HOBUHKH Hay4YHO-TIOMYISAPHBIX U 3aHUMATEIbHBIX KHUT O
XUMUH.
6. http://schoolbase.ru/articles/items/ximiyaBcepoccuiickuii IKOIBbHBIM TOPTAJ CO CChIKAaMU Ha 00pa30BaTe/IbHbIE CAThI IO XUMUU.
7. www.periodictable.ru COopHUK cTaTelf 0 XUMHUYECKUX AJIEMEHTAX, UITIOCTPUPOBAHHBIN 3KCIIEPUMEHTOM.
HNHuTepHeT-pecypc HA aHTIMHCKOM A3bIKe



http://webelementes.com CoaepUT UCTOPHUIO OTKPBITHS U OMMCAHUE CBOMCTB BCEX XMMHUYECKUX 3JIEMEHTOB. Byzer mosesen st
COBCPHICHCTBOBAHUA MHOCTPAHHOTI'O A3bIKA 06yqa10H11/1x051, TaK KaK COACPKUT Ha3BaHUs 3JICMCHTOB U BCUICCTB HA PA3HBIX A3bIKaX.






