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INOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpaMma 1o XuMHUH Ha YPOBHE CpEHETO 00IIero oopa3oBanus pazpaboTana Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Deneparumny, TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS (eliepaibHOi 00pa30BaTeIbHON POrPaMMBbI
cpennero  obmiero  oOpazoBanus(POIl  COO), mnpencraBieHHbIX B DenepalbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHBIX opraHuzauusx Poccuiickoit denepauuu,
peaNM3yIOIIMX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPAaMMBbI, U OCHOBHBIX MOJIOkKEeHUN «CTpareruu
pasBuTHsl Bocniutanus B Poccuiickoit ®enepanuu Ha nepuon no 2025 roga» (Pacmopsikxenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsLT Ha YpOBHE YIIIYONEHHOTO H3yUeHHs] 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4YHOro oOpa3oBanusi ydammxcsi 10-11 kiaccoB. HM3ydeHue mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPCHIUPOBAHHOTO, MNPOMUIBLHOTO OOY4YCHHS, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIIbEHYI0O U OOLICKYJIbTYPHYIO MOJTOTOBKY BBITYCKHUKOB IIKOJIBI,
H€06XOI[I/IMy}O I agarTaiqu ux K 6I)ICTp0 MCHAIOIIHWMCA YCIIOBUAM KHU3HHU B COMUYMEC, a TaKIKC
JUIS TIPOJIOJDKCHHST OOydYeHHS] B OpraHHM3anusix MpodecCHOHALHOTO 00pa30BaHUs, B KOTOPBIX
XUMUS ABJIACTCA OI[HOﬁ N3 IMIPUOPUTCTHBIX AUCHUIIIINH.

B nporpaMme 1o XuUMUM Ha3HAuYEHUE TMpPEAMETa «XHUMHS» TMOJY4YaeT MOJIPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu P@IOC COO o
B3aUMOOOYCIJIOBJIEHHOCTH 1I€JIeH, COJEPKaHUsl, Pe3yJIbTaTOB O0OyUYeHUs U TPEOOBAaHUMN K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBIISIFOTCS CJEIYIOIINE BBIMOIHIEMbIE
IPOrPaMMOM 110 XUMHUHU (YHKITUH:

e uHPOPMAIMOHHO-METOIMYECKas, peaju3alus KOTOpoil olecrneynBaeT IOJyuyeHHUe
NPEJICTaBICHUSI O IIeNIAX, COJIep)KaHuH, oOlIell cTpareruu OOy4yeHUs, BOCHHUTAHUS M
pa3BUTHs O0y4aroIUXCs CPeACTBaMHU IpeIMeTa, M3y4yaeMoro B PaMKax KOHKPETHOTO
npodus;

e  OPraHM3aLMOHHO-IUIAHHUPYIOWIAs, KOTOpas MpPEeAyCMaTpUBAET ONpPEAEICHUE: TPUHIIMIIOB
CTPYKTYpUPOBAaHHS W  TOCJIEIOBAaTEJIbHOCTH  H3y4eHMs] ydyeOHOro Marepuana,
KOJINYECTBEHHBIX M KAUeCTBEHHBIX €r0 XapaKTepUCTHK; MOJIXOAOB K (OPMHUPOBAHUIO
COJIEp)KaTeIbHOM OCHOBBI KOHTpPOJII M OLEHKH 0Opa30BaTENbHBIX JOCTHXKEHUI
o0yyaroImuxcst B paMKax HTOrOBOW aTTecTalu B (OopMe €MHOr0 rocyIapCTBEHHOTO
9K3aMEHa [0 XUMUH.

[Iporpamma 11t yriyOJI€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABIIMBAeT WHBApUAHTHOE MPEIMETHOE COJepKaHue, 00s3aTeNbHOe A U3YUYEHUS B
pamMKax OTAENbHBIX Mpoduiel, mpeaycMaTpuBaeT pacrpeeeHue U CTPyKTypUpOBaHUE
€ro 10 KJIaccaM, OCHOBHBIM COJIeprKaTelIbHBIM JIMHUSAM/pa3ienaM Kypca;

e JaéT IpUMEpHOE paclpejesieHue y4eOHOro BpEeMEHH, PEKOMEHAYEMOro JUIsl M3ydeHUs
OTJIEIbHBIX TEM;

e TMpeasiaraeT MPUMEPHYIO MOCIEI0BaTENbHOCTh U3YUeHHs yueOHOro MaTepuaia ¢ y4€ToM
JIOTUKH NIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0 MHTEpPIpETaluio Lelded M 3aJady M3ydeHus I[peaMera Ha
yIIIyONEHHOM YpOBHE € Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHET0 0OIIEero



00pa3oBaHUs, COACPKATEIBHON XapaKTEPUCTUKU IIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHON MPOTpaMMBbI CpPEeIHEro o0Iero oopazoBaHus (JINYHOCTHBIX,
METaINpPEeIMETHBIX, TPEJAMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHJOB Yy4eOHO-
[I03HABATEJIbHBIX JEHCTBUI 00y4aroIerocs 1o OCBOCHUIO COAEPKAHUS IIPEIMETA.

I1o BceM Ha3BaHHBIM ITO3ULIHASAM B IIPOTPaMMe 110 XUMUU IIPELYCMOTPEHA IPEEMCTBEHHOCTh
¢ 00ydyeHueM XMMHUU Ha YPOBHE OCHOBHOIO 00I1Iero o0pa3zoBaHus. 3a IpeJielaMy YCTaHOBJIEHHON
IPOTPaMMOi 10 XUMHH 0053aTeNbHON (MHBApUAHTHOM) COCTABIAIONIEH colepKaHUs y4eOHOTrO
npeamera «XUMHUsA» 0CTaéTcsi BO3MOKHOCTh BbIOOpa €ro BapuaTHUBHOMN COCTaBIISIOLIEH, KoTopas
JIOJKHA OMPEIeIISATHCS B COOTBETCTBUM C HAIIPABJICHUEM KOHKPETHOTO Mpoduist o0ydeHus.

B cootBerctBUM ¢ koHuentyainbHeiMH monoxkeHusMu DPIOC COO o HazHaueHUH
peaMeToB 0a30BOr0 M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIIMPOBaHHOTO 00yUYeHHS Ha
YPOBHE Cpe/iHero o01iero 00pa3oBaHus XUMUS HA YPOBHE YTIyOJIEHHOTO U3YUYEHUS HAPaBJICH Ha
pean3alnio MPEeMCTBEHHOCTH C MOCIIEAYIOIIUM ATAlOM HOJyYeHUs] XUMUYECKOTo 00pa3oBaHus
B paMKaxX M3y4YCHHsI CHEIUATBHBIX €CTECTBEHHO-HAYYHBIX U XUMHUECKUX JUCIHUILIMH B By3axX U
OpraHu3aIMsaX cpelHero nmpoheccuoHaIbsHOro 00pa3oBaHus. B »Tol cBsA3M H3ydeHHE MpeaMeTa
«XUMUSL» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PAaCIIMPEHUE U YrIIyOJeHHE TEOPETHUECKON U
MPAKTUYECKON MOATOTOBKH OOYyYaroUIMXcs, BHIOPABIIUX ONpeAenéHHbd npoduns o0ydueHus, B
TOM 4YHCIIE C TIEPCIEKTHBON TOCIEAYIOMIETO IOJyYeHHsI XHMHUYECKOTO OO0pa3oBaHHs B
opranmuzanusax npodeccuonanpsHoro oopazosanusi. Hapsay c stum, B cBere Tpeboanuii @I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTEeNbHONW MPOrpaMMbI
cpenHero ooOmiero oOpa3oBaHUS H3ydeHHE MpeaMera «XHMHS» OPUEHTHPOBAHO TaKkKe Ha
pelieHue 3a1a4 BOCIUTAHHS M COIUAIFHOTO Pa3BUTHS 00ydaromuxcs, Ha (GOpMUPOBAHHE Y HUX
OOLIEMHTEIUIEKTYAIbHBIX YMEHUI, YMEHUIM paloHaIU3alui yueOHOro Tpydaa U 000OMEHHBIX
CIIOCO0OB JESITEIHLHOCTH, MMEIOIINX MEKIUCIUTUTMHAPHBIA, HAIIPEAMETHBIA XapaKkTep.

CocTaBnsiomuMH TIpeaMeTa «XUMHUS» Ha YpPOBHE YIIyOJIEHHOTO H3y4YeHUS SBIISIOTCS
yrayonéuubie Kypcebl — «Oprannueckas xumusi» u «OO0mas u HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldy COJEepKaHUs ATUX KYpCcOB B
IporpaMMe Mo XMMHHU 3a OCHOBY NpuHATHI nojoxeHuss ®I'OC COO o paznuuusx 06a30BOro u
yIIIyON€HHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHoBy cojaepxaHus KypcoB «OpraHuyeckass xumus» U «OOmas ¥ HeopraHuueckas
XUMHA» COCTABIIACT COBOKYITHOCTH MPEAMCETHBIX 3HAaHUHA ¢ YMeHHﬁ, OTHOCAIIUXCA K 6a30130My
YPOBHIO M3y4€HUs INpeAMeTa. JTa CUCTEMA 3HAHUU IOJIy4aeT ONpPEIEIEHHOE TEOPETUYECKOe
JIONIOJIHEHWE,  TO3BOJISIIOINEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoiblmIMi  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM ypOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXHOCTb 3HAUUTCIIBHOTO YBCIIMYCHUSA 00bEMa 3HAHMH O XHUMHYECKHX DJJIEMEHTAX H
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BEIL[ECTBA, XUMHUYECKON CBSI3M U 3aKOHOMEPHOCTSAX IPOTEKaHUS PEaKIMil, pacCMAaTPUBAEMBIX C
TOYKH 3pEHUS XMMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHune nepuoau4eckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b 0OBSACHIETCS C
TOUYKH 3pEHUS SHEPTeTUYECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U pa3pyILIEHUH, a TAK)KE C TOUKH
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuii JONOJIHsEeTCs (POPMUPOBAHHEM
IPEACTAaBICHUN 00 JIEKTPOXMMUYECKHX IPOLECcCax U SJIEKTPOJIU3€ pacilaBOB U PacTBOPOB
BelleCTB. B Kypce opraHmdeckoil XMMHUHM TNPU PACCMOTPEHUHM PEAKIUOHHOW CIOCOOHOCTH
COeIMHEHUN ynensercs oco0oe BHUMaHHME BOIpPocaM 00 3JIEKTPOHHBIX 3PdeKTax, O B3aUMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUM.



Oco0oe 3HaueHUEe MMEET TO, YTO Ha COJIEp)KaHUE KYpCOB XUMHUH YriayOJIEHHOIO YPOBHSA
U3YUYEHHS IJIs1 KJIACCOB OTpeIeIEHHOrO NMpoduiist (rJ1IaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JOTIOTHEHUH K 00Iel CUCTeMe MPeIMETHBIX 3HAHUN) OKa3bIBAIOT BIMSIHUE CMEXHbBIC IIPEIMETHI.
Tak, HanpuMep, B COAECPIKaHUM MTPEIMETa ISl KIACCOB XMMHKO-(U3NIECKOTO NPpoduist 60bIoe
3HayeHue OynyT MMEThb 3JIeMEHThl y4eOHOro marepuana no oOuie xumuu. [lpu usydenuu
npeaMeTa B JaHHOM Cllydae akLEeHT Oy/eT cheslaH Ha OOUIHOCTh METOAOB MO3HAHMS, OOIHOCTh
3aKOHOB M TEOPUH B XUMHH U B PU3UKE: aTOMHO-MOJIEKYJIsipHas Teopus (MOJIEKyJIsipHasi Teopus B
¢u3uKe), 3aKOHBI COXpPAHEHUS MacChl M SHEPrUH, 3aKOHBI TEPMOAMHAMHUKH, DIIEKTPOJIN3A,
MPEJICTaBICHUS O CTPOCHUHU BEUIECTB U JPYTOE.

B T0 xe BpeMs B cojiepKaHUM MpeaMeTa JUIsl KIIACCOB XMMHKO-OMOJIOTUYECKOro mpodus
00BN yAeTIbHBIN Bec OyaeT UMEeTh OpraHhyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3aluy KIETKU Kak
OMOJIOTMYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOZST, K IpPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JMMHJbL, OEJKH, YIJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U Jpyrue. [lpu stom
3HaHUSA O COCTaBE M CBOMCTBAx IIPEACTABUTENIEW OCHOBHBIX KJIACCOB OpPraHUYECKUX BEIIECTB
CIIy’KaT OCHOBOH JIJIsl U3Y4EHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3a, AbIXaHHUSI, MUIIEBAPEHUS.

B numane ¢opmupoBaHHS OCHOB HayyHOI'O MHUPOBO33PEHHUS, OCBOEHHUS OOIEHAY4YHBIX
METO/IOB IIO3HAHUS U OIbITa MPAKTUYECKOTr0 NPUMEHEHUSI HayUHbIX 3HAaHUH U3y4eHUe MpeIMeTa
«XuMUI» Ha yri1yOoaéHHOM yYpOBHE OCHOBaHO
Ha MEXIIPEAMETHBIX CBS3SX C Y4€OHBIMM IpPEAMETAaMH, BXOJSAIIMMH B COCTaB IPEIMETHBIX
oOnacreil «EcTecTBeHHO-HAayuUHBIE TPEAMEThIY, «MaTemaTuka u nuHpopmaTuka» 1 «Pycckuii a3bIk
U JINTEpaTypar.

[Tpu m3yueHun yueOHOTO mpeaMera «XUMHs» Ha YriyOJIEHHOM YpOBHE TakKXke, KaK Ha
YpPOBHE OCHOBHOT'O M CpeaHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3anauei
NIEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAaHHE OCHOB HAyKH XHMMHUHU Kak o00JacTu
COBpPCMCHHOI'O €CTCCTBO3HAHUA, HpaKTquCKOﬁ JCATCIIBPHOCTU 4YCJIOBEKA HW OJHOI'O U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PelieHne 3Toil 3amaun Ha yriayOJE€HHOM YpOBHE HU3yUYECHHS
npeMeTa MPEATOoIaraeT peain3alnio TaKuX Ieel, Kak:

e (GopMHpPOBaHKE MPEJCTABICHUN: O MaTepUATILHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
II03HABAEMOCTH SIBICHUM MPUPOJBI, O MECTE XUMHUHM B CUCTEME €CTECTBEHHBIX HAyK U €€
BEIyIIEH PO B OOECIEUEHWH YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA: B PEIICHUU
npo0sieM SKOJOTHYECKOW, HHEPreTHYeCKOW W MHUINEBOM O€30MacHOCTH, B Pa3BUTHH
MEJUIIMHBI, CO3/TaHUN HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOUHUKOB YHEPTUH, B 00€CIIeUeHUN
paloHaIbHOTO MPUPOJONONB30BaHMsI, B (HOPMHUPOBAHHH MHPOBO33PEHUS W 0O1Iei
KYJIbTYpbl YEJOBEKa, a TaKXKe JKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3710pPOBBIO U IPUPOJHOM CPEE;

e OCBOCHHME CHCTEMBI 3HAHWM, JIEKAIMX B OCHOBE XHMHUYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa: (yHIaMEHTATbHBIX MOHATUH, 3aKOHOB M TEOPHI
XMMHH, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUM BEIIECTBA HA Pa3HbIX YPOBHSIX —
aTOMHOM, HOHHO-MOJIEKYJSIPHOM, HAJMOJIEKYJSIPHOM, O TEPMOAWHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEAKIUA, O XUMHYECKOM
paBHOBECHH, PAaCTBOpaX U JUCIEPCHBIX CUCTEMax, 00 OOIIMX HAYYHBIX MPHUHIIUIAX
XUMHYECKOTO MPOU3BO/JICTBA;

e (QopmupoBanue y 0OYYAIOIIUXCS OCO3HAHHOTO TOHUMAHHUS BOCTPEOOBAaHHOCTHU
CHUCTEMHBIX XWMHYECKMX 3HAHUW JUIsI OOBSCHEHUS KIIOYEBBIX HIEH M MpodiieM
COBPEMEHHOW XWMHH, ISl OOBSCHEHUS U TPOTHO3UPOBAHUS SIBICHUN, HMMEIOIINX
€CTECTBEHHO-HAYYHYIO TIPUPOY; TPAMOTHOTO pEIIeHUs MPOOIeM, CBI3aHHBIX C XUMHUEH,
MPOTHO3MPOBAHUS, aHalIW3a M OICHKH C TMO3UIUNA JKOJIOTUYECKOW Oe30MacHOCTH



MOCJIC/ICTBUI OBITOBOM W TIPOM3BOJCTBEHHOM IEATEIHLHOCTH YEIOBEKAa, CBS3aHHOM C
XUMHUYECKHUM MTPOU3BOJICTBOM, UCIIOJIL30BAHUEM U TIepepabOTKOM BEIIECTB;

e yriyOJeHHE TPEACTABICHHH O HAYYHBIX METOJaX TO3HAHUSA, HEOOXOAUMBIX IS
nproOpeTeHus] yMEHUI OPUEHTHUPOBATHCS B MUPE BEIIECTB M OOBACHECHHS XUMHUYECKUX
SIBJICHHH, UMEIOIINX MECTO B MPHUPOJIC, B MPAKTUICCKON JEATCILHOCTH M MTOBCEIHEBHON
JKU3HH.

B mnane peanuzanuy TepBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BUBAIONIMX (DYHKIHMNA
LEJIOCTHOW CHCTEMBI CpellHero o0Iiero o0pa3oBaHMsS MpPU H3YUYEHUH IpenMera «XuUMUs» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TAKUE LIEIH U 3a/1a4H1, KaK:

e BOCIUTaHUE YOSKNEHHOCTH B TIO3HABACMOCTH SBIICHUH MIPUPOJIBI, YBAXKEHHS K MPOIIECCY
TBOpPUYECTBA B OOJACTH TEOPETUUYECKMX U MPHUKIAAHBIX HCCIEIOBAHUNA B XHMHUH,
(dbopmMHpoBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HaYyKH;

e pa3BUTHE MOTHBAIMK K OOYYEHHIO M IO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHHUS 00IIEUEeTIOBEUECKHUX [IEHHOCTEH;

® Pa3BUTUC MO3HABATCIIBHBIX HHTCPECOB, HHTCIJICKTYAJIIbHBIX U TBOPYCCKUX CII0COOHOCTEN
oOyuaromuxcsi, OpMUPOBAHUE Y HUX CO3HATEIBHOI'O OTHOIIEHUS K CaMOOOpa30BaHUIO U
HENPEPBIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCICUTHOW TPOQECCHOHATBHOU W
OOIIECTBEHHON [ESTEIBHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MOTPEOHOCTH B 3/I0POBOM 00pa3e KU3HHU;

e (QopmMHupoBaHHME YMEHHII W HaBBIKOB Pa3yMHOTO MpPHUPOAONOIB30BAaHUS, pa3BUTHE
DKOJIOTHYECKOW  KYyJbTYpbl,  NPHOOpETEHHE  OMbITa  OOIIECTBEHHO-TIOJIC3HOM
9KOJIOTHYECKOH JeITeTbHOCTH.

O01iee YuCIT0 9acoB, MPEyCMOTPEHHBIX IS H3YYEeHHUSI XMMUHU Ha YTITyOJIEHHOM YPOBHE CPETHETrO

obmero obpazoBanus, cocrapiser 204 gacos: B 10 kimacce — 102 vaca (3 yaca B Henenmo), B 11
kiacce — 102 yaca (3 yaca B Heneno).

COJAEPKAHUE OBYYEHUSA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMHH.

[IpenmMer W 3HAaYeHWE OPraHUYECKOM XHWMHH, MPEJICTaBICHHME O MHOroo0pasuu
OpraHUYECKUX COCIUHECHUM.

ONEeKTPOHHOE CTPOEHHME arToMa YIJIepoja: OCHOBHOE M BO30YXKIEHHOE COCTOSHMS.
BanentHble BO3MOKHOCTH aToMa yriepoaa. XuMUYecKasl CBsI3b B OPraHMYECKUX COETUHEHHSIX.
Tunbsl TMOpUAM3aMKM aTOMHBIX OopOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBaJIEHTHOM
CBs3H1 (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). THUITBI TepeKpbIBaHUSI aTOMHBIX OpOUTasel, 6- U m-



cBs3u. OnuHapHas, ABOWHAs W TpouHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJICKYJIAX
OpraHnyYecKux BemecTs. [loHsTHE 0 CBOOOIHOM pauKaie, HyKIeOpuiIe U AIEKTpoQuIIe.

Teopuss cTpoeHust opraHuuyeckux coeauHeHuit A.M. byriepoBa M coBpeMeHHbIE
IIPEJICTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAYE€HNUE TEOPUU CTPOCHUS OPTaHUYECKUX COCAUHEHUM.
Monekynsipaple u CTPYKTypHBIe (Qopmynbl. CTpyKTypHBIE (DOPMYNBl pPa3IUYHBIX BHIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKThl B MOJNEKYIax OpPraHUYeCKHX COCIUHEHUN
(MHAYKTHUBHBIN 1 ME30MEPHBINA (D PEKTHI).

[IpencraBienue o KjaacCU(PpUKAUU OpraHUUYecKUX BemiecTs. [loHATHE 0 QyHKIIMOHAIBHON
rpynme. I'omonorus. ['omonoruueckue psabsl. CucremMarnueckass HOMEHKJIATypa OpraHuYeCcKuX
coemuaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcobenHoct W Ki1accUpUKAIMs ~ OpraHMYecKux  peakuuid.  OKUCIMTENBHO-
BOCCTaHOBUTEIIbHBIC PEAKLIUKM B OPraHUYECKON XUMHUH.

OKCcIIepUMEHTAJIbHBIE METOAbLI M3YUCHHUs BEIISCTB M MX IPEBpaAllCHUH: 03HAKOMJICHHE C
06pa3uaMH OpPraHM4€CKUX BCIICCTB W MATCpHalaMU Ha MX OCHOBC, ONBITHI IO MPCBpAIICHUIO
OpPraHu4cCKuXx  BCILICCTB Inpun  Harp€BaHHuHU (HJIaBJ'IeHI/Ie, O6er'II/IBaHI/Ie nu FOpCHI/IC),
KOHCTPYUPOBAHHUC MozeaeH MOJICKYJI OpTraHN4YCCKUX BCUICCTB.

Yriaesogopoabl.

Anxanbl. ['oMonoruueckuit psi ankaHoB, oOmias Gopmysia, HOMEHKIATYpa U U30MEpUS.
DIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aJKAHOB, SPS-THOPHAM3AIMSA ATOMHBIX
opOuTanei yriepoaa, 6-cBsi3b. duU3nUuecKre CBOMCTBA aTKAHOB.

XHUMHUUYECKUE CBOMCTBA AJIKAHOB: PEAKLMU 3aMELICHUSA, U30MEpPU3ALUH, NETUIPUPOBAHNS,
HUKJIA3A0UY, TUPOJU3a, KpeKkuHra, ropeHus. llperncraBieHne o0 MeXaHU3ME peaKUUd
pPagvKaIbHOIO 3aMEILECHHUS.

Haxoxnenue B mnpupone. CnocoObl MOJIYYCHH U IPUMCHCHUC aJIKAHOB.

[uxnoankanel. O6mias ¢popmysa, HOMEHKIATypa u uzomepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (IHMKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIIOTICHTAaH,
[IUKIIOTEKCaH) IUKIOATKAaHOB. CIIoCcOObI MOTYYCHHS U TPUMEHEHUE IIUKI0ATKAHOB.

Ankensl. 'oMmosiorudeckuit psii alikeHoB, o01ias hopMmysa, HOMEHKIIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AalKeHOB, SP>-TMOPUAM3AIMA aTOMHBIX OpbuTaneii
yriaepoaa, - u n-cBsizu. CTpyKTypHas U reoMerpuieckas (Iuc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBA aJKEHOB. XHUMHYECKHE CBOMCTBA: DPEAKLUU IPUCOCAVHEHMS, 3aMEIIECHHUS B O-
MIOJIOXKEHUE TPU JIBOMHON CBS3M, NOJMMeEpU3aluu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI NOTYUYEHHUS M IPUMEHEHHE AIKEHOB.

Ankanuensl.  Krnaccudukamuss — ankaaueHoB  (CONMpsDKEHHBIE,  M30JMPOBAaHHBIE,
Kymyaupoganusvie). OCOOEHHOCTH AIEKTPOHHOT'O CTPOCHUS U XUMHUECKUX CBOMCTB COMPSKEHHBIX
nueHoB, 1,2- wu 1,4-npucoegunenue. [lommmepusarus conpsikEHHBIX TueHOB. CroCOOBI
MIOJIyYEHUS U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. ['oMonoruyeckuii psj alkuHOB, o0mIas GopMyna, HOMEHKIATYpa U U30MEpHsL.
ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ AJIKHMHOB, SP-THOpUAM3AIUS aTOMHBIX



opOutaneit yrimepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUUYECKHE CBONCTBA: PEAKIUU
MNPpUCOCAUHCHUS, NTUMCPU3AIUN U TpUMCpPU3AllUHU, OKUCIICHHA. Kucnorusle cBoiicTBa AJIKMHOB,
MMEIOLINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBeHHBIE peakIMH Ha TPOiHYIO CBsA3b. CrocoObI
MOJIYYCHHA U MTPUMCHCHUC aJIKUHOB.

ApoMarudecKkue yrieBoIopoabl (apeHsl). ['oMonorudeckuii pssi apeHoB, o01mas Gpopmyia,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH301a.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOMCTBa OEH30JIa M €ro TOMOJIOTOB: PEaKIUU
3aMeIleHUs] B OEH30JIbHOM KOJIBLIE U YIJICBOJOPOJHOM pajJMKaje, pPeakLuu MPUCOEIUHEHHUS,
OKHCIICHHE TOMOJIOToB OeH3ouna. [IpencraBienue 06 OpueHTUPYIOIIEM ACHCTBUY 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha IPUMEpPE AIKHIBHBIX PaJAMKalIOB, KapOOKCUIIBHOM, I'MIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonumepusanus ctuposa. CriocoObl MoJIydyeHHs U IPUMEHEHUE apOMaTHUECKUX YIIIEBOJIOPOIOB.

[Tpuponusrii ra3. IlomytHeie HedTsHBIE Ta3el. Hedth u €€ mpoucxoxaenue. KameHHbIN
yroib ¥ TPOAYKTHl ero mepepaborku. CrocoObl mepepaboTKu He(PTH: TEepPEeroHKa, KPEeKUHT
(TepMHUYECKHi, KaTaTUTUYECKHi), pudopMuHr, nuponus. [Ipoaykrel nepepaboTku HepTH, HX
MIPUMCHCHUE B IPOMBIIIIICHHOCTH H B OBITY.

I'eneTnyeckas cBs3b MCKAY pa3JIMYHbIMU KJIACCaAMH YTIJICBOJOPOIOB.

OIEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOJIHBIX YIVIEBOAOPONOB. Peakuum 3aMenieHus
rajoreHa Ha THJIPOKCOTPYIIY, HUTPOrPYIIYy, LUAHOTPYIIy, aMuHOrpymnmy. JleicTBue Ha
TaJIOTEHIIPOU3BOHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa Iénoud. Bzammonelicteue
JUTAIOTCHAIKAHOB C MAarHueM M LMHKOM. [IOHATHE O METa/IoOpraHu4eCKHX COCIMHEHMSX.
Vcnonb30BaHue TraJoOreHIPOM3BOJIHBIX YIJIEBOJAOPOAOB B ObITY, TEXHMKE W IpU CHHTE3€
OpPraHNYECKHUX BEILECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB M WX MPEBpAlllEHUW: U3y4YeHUe
(U3MUECKUX CBOMCTB YIiIeBOI0OPOJIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX PEaKIUil yriIeBo10po10B
pa3IUYHBIX KiaccoB (oOeclBeurBaHWE OpPOMHOM MM MOJIHOM BOJIbI, pacTBOpa IepMaHraHara
KaJIMsl, B3aUMO/IeHCTBUE alleTHIIeHa C aMMHayHbIM pacTBOpoM okcuia cepedpa(l)), kauectBeHHOE
oOHapykeHHe yriepoja M BOJOpPOJAa B OPraHMYECKHX BEIIECTBaX, NOIY4YEHHE JTUJIICHA U
U3y4eHHE €ro CBOICTB, O3HakomiieHHEe ¢ KoyutekuusaMmu «HedTb» u «Yroaws», ¢ obpazuamu
IUIACTMACC, KaydyKOB M PE3UHBI, MOJEIUPOBAaHHE  MOJIEKYJ  YIJIE€BOJAOPOAOB U
TaJIOTEHIIPOU3BOIHBIX YIJIEBOJOPOIOB.

KHCJIOPO}]COJICP)K&IIII/IQ OpraHn4e€CKue COcAMHECHUs.

[IpenenbHble ofaHOATOMHBbIE cnUpThl. CTpoeHHE MOJEKya (Ha MpUMEpe METaHoJa U
sTanona). ['omonornueckuii psa, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIaCCUPHUKALIHSL.
®uznyeckue CBOICTBa NPENEIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3U MeXIy
MOJIEKYJIAMH CIUPTOB. XMMHUECKHE CBOMCTBA: PEAKIIUY 3aMEILEHUS, IeTHIpaTallui, OKUCIIEHUS,
B3aMMOJICICTBHE C OPraHWYECKUMHU U HEOpraHUYeCKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJITHOATOMHBIE CNUPTHL. JleficTBHE 3TaHONAa W MeTaHOoJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYEHUs U PUMEHEHHE OJHOATOMHBIX CITUPTOB.

[TpocTeie 3¢hupsl, HOMEHKIATypa U u3omMepus. OcoOeHHOCTH (PU3HUECKUX M XUMUYECKUX
CBOWCTB.

MHuoroaroMHEIE CIIUPTBI — OTHJICHIJIMKOJIb W TJIMOCPHUH. dusznyeckue M XUMHYCCKHE
CBONCTBA: pcaknuun 3aMCIICHHA, BSaHMOﬂeﬁCTBHG C OpPraHn4CeCKUMHU U HCEOPraHUYCCKUMU



KHMCJIOTaMH, KaueCTBEHHAsl pEakiusl Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexaHusme
peakiuii HykJieopuIbHOTO 3amenieHus. JlelicTBue Ha opraHu3M yenoBeka. CriocoObl MOTyIeHUS
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHne MOJIEKYJIbl, B3AUMHOE BIUSHHE THAPOKCOIPYIIbI U O€H30JBHOIO s/pa.
Ousnueckue cpoiictBa (heHoma. OcCoOOEHHOCTH XMMHUYECKHX CBOMCTB (enona. KadecTBeHHBIE
peakuuu Ha ¢enon. ToxkcuuHocTh (eHona. CrnocoObl MOMydeHUs U NpUMEHEHHe (eHoa.
®enonpopManbaeTHAHAS CMOJIA.

KapOoHunbpHBIE COCIMHEHUS — albJCTUIbl HW KETOHBL. ODJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEpPUSl M HOMEHKJIarypa. PU3MyYecKue CBOMCTBA ajbJETMI0B M KETOHOB. XHMHUYECKHUE
CBOMCTBAa aQIbJIETUJOB W KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE albIETHUJIOB,
KaueCTBCHHBIC peakiuyu Ha anpieruabl. CrmocoObl MONyYeHUsT W MPUMEHEHHE albJCTHIOB U
KETOHOB.

OMHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KHUCIOTH. OCOOCHHOCTH CTPOCHHS MOJICKYII
KapOOHOBBIX KHCHOT. M3omepuss m HoMmeHkiartypa. Du3MuecKue CBOMCTBA OJHOOCHOBHBIX
IpeiebHBIX KAPOOHOBBIX KUCIIOT. BomopoHbIe CBSI31 MEKy MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEAKLMs ITEPUPHUKALMU, PEaKIUH C y4yacTHEM
YIII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCIOTHL. [loHsTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHMCIOT — CIOXHBIX 3¢upax. MHOrooGpasue kapOOHOBBIX KUCIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. IIpencraBurenu BBICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoObl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuii psia, oOmiast Gopmyna, ©30Mepus U HOMEHKIATypa.
DuU3nYECKUe 1 XUMUYECKHE CBOMCTBA: THIPOJIU3 B KUCIION U IEJIOYHOM Cpelie.

Kupsl. Ctpoenue, pusnueckue U XMMHUYECKHUE CBOMCTBA MKUPOB: TMIPOJIU3 B KUCIOW U
menao04Hoi cpee. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEISIbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBEI714 KaK COH BBICIIHUX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JIENiCTBHE.

OO6mass xapaktepuctuka yrieBoaoB. Kriaccudukamus yriaeBogoB (MOHO-, IU- U
noyMcaxapuasl). MoHocaxapuabl: TIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpubo3a.
®duznyeckue CBONCTBA U HaXOXkAeHHe B mpupoje. PoTrocuHTe3. XMMHUYECKHE CBOMCTBA TTTIOKO3bI:
PEaKINU ¢ YIaCTHEM CITUPTOBBIX M AJIBJICTHIHOM TPYIII, CTUPTOBOE U MOJIOYHOKHUCIIOE OPOKECHHE.
[TpuMmeHeHue TII0KO03bI, €€ 3HAaUeHHE B KU3HEAeITeIbHOCTH opranu3Ma. J{ucaxapuasl: caxaposa,
MaJIbTO3a M JaKTo3a. BoccraHaBnmBaroniye ¥ HEBOCCTAHABIMBAIOIINE AUcaxapuibl. [ uapomnms
nucaxapuaoB. Haxoxaenue B mpupone u npumeHenue. [lonucaxapuasl: Kpaxman, TIUKOTEH U
nemtrono3a. CTpoeHre MakpoOMOJIEeKYT KpaxMmana, TIIMKOTeHa W IeJUTIONIo3bl. Dusndeckue
CBOICTBa Kpaxmalia U [eJUTI0JIO3bl. XUMUYECKUE CBOMCTBA KpaxMana: THAPOIIN3, KaueCTBEHHAs
peakmus ¢ HOAOM. XWMHYECKHE CBONCTBA MEIUIIONO3bI: THIPOIN3, TOJdy4eHue 3(upos
1esuTi00361. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

SKCHeDI/IMeHTaHBHBIe MCTOABI M3YUYCHHA BCIICCTB M HUX HDGBD&HIGHI/IﬁI pPacTBOPUMOCTDb
Pa3JIMYHbIX CIIMPTOB B BOJIEC, B3aHMOﬂeﬁCTBHC OTAaHOJIa C HATPUEM, OKHCJIICHHUEC 3THJIOBOI'O CIIUPTa
B aJIbJCrua Ha paCKaﬂéHHOﬁ MeHHOﬁ ITIPOBOJIOKE, OKHCJIICHHUEC 3THUJIOBOTO CIIMPTA AUXPOMATOM
KaJIus (BOSMO)KHO HUCITIOJBb30BaHHUC BI/IILCOMaTepI/IaHOB), KauCCTBCHHBIC PCAKIIUHN HA aJIbJACTU/IbL (C



ruapokcuaoM nuammuHcepeOpa(l) um  rumpokcuaom  wmemm(Il)), peakmus rTiMIIepUHa
ruapokcuaoM Meau(ll), xumuyeckue cBoWCTBa pacTBOpa YKCYCHOM KHUCIIOTBI, B3aUMOJEHCTBHE
pactBopa ritoko3bl ¢ ruapokcunom menu(ll), BzaumonelicTBue Kpaxmaia ¢ HMOJIOM, pEIICHUE
HKCIEPUMEHTAIBHBIX 33j1a4 1o TeMaM «CrupThl ¥ GpeHomb», «KapOoHoBbie KUCIOTHI. CI0XKHBIE
3upbI».

A30Tconepmamne OpraHu4eCKue COCIUMHCHUSA.

AMHHBI — OpraHMYeCcKHe TpPOM3BOAHBIE amMmuaka. Kiaccudukanus  aMHUHOB:
amudaTuyecKkue U apoMaTHYECKUE; NMEPBUYHbBIC, BTOPUUYHBIC U TpeTudHble. CTPOSHUE MOJICKYII,
obmas ¢opMyna, u3oMepus, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XHMMHYECKOE CBOMCTBA
amudaTuyecKuX aMUHOB: OCHOBHBIC CBOWCTBA, AKHIMPOBAHWE, B3aMMOJCHCTBHE MEPBHYHBIX
aMUHOB C a30THCTOM KHCJIOTOM. CONIN aIKMIaMMOHUS.

AHUIMH — NIpeICTaBUTENb aMUHOB apoMarudeckoro psiia. Ctpoenue aHwivHa. B3aumuoe
BJIIMSIHME TPYII aTOMOB B MoJjeKyje aHWiInHA. OCOOEHHOCTH XMMMYECKMX CBOWCTB aHMJIMHA.
KagectBennple peakuun Ha aHwinH. CrocoOBl MOJNydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amMiHOB. [losyuenue aHWwIMHA U3 HUTPOOEH301a.

AmuHokucnotel. HoMenkiarypa u uzomepusi. OTaenbHbIe MPEACTABUTENH 0-aMUHOKUCIIOT:
TJIMIWH, anadnd. u3ndeckne CBOMCTBAa aMUHOKHCIIOT. X MMHYECKHE CBOMCTBA aMHHOKHUCIOT KaK
aM(}OTepHBIX OPraHUYECKUX COCTMHCHHH, peaKIHs MOJUKOH ICHC AN, 00pa30BaHUE MENTHIHON
cBs13u. buonornyeckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U TUAPOIIU3 MENTUIOB.

benku kak mpupoaHbie monuMepsl. [lepBudHas, BTopuuHas U TPETUYHAS CTPYKTYpa OEIKOB.
XuMHUECKue CBOICTBA OENIKOB: THAPOJIN3, IeHATypalsl, KAYeCTBEHHbIE PEaKLMU Ha OEJIKH.

3KCHCDI/IM€HT2UII>HI>IC METOJABI U3YUCHUA BEHICCTB U UX HDGBDameHHﬁ: pPacTBOpPCHUC OEIIKOB
B BOJC, AC€HaTypauus 0eaKoB IIpyd Harp€BaHWM, HOBCTHLBIC PCAKIUMK Ha 6CJ'IKI/I, pCUICHUC
SKCIICPUMCHTAJIBHBIX 3aJa4 110 TEMaM «A30Tc01[ep>1<amne OpraHU4YC€CKUC COCAUHCHUA» U
«Pacno3HaBaHue OpTraHU4YCCKUX COCHHHCHHﬁ)).

BbicokOMO/IeKy ISIPHBIC COCANHEHHUS.

OcHOBHBIE TOHATUS XHMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUI: MOHOMEp, IOJIHMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPEIHsAs MOJIeKyasipHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJIMMEPHU3ALUS U TOJIMKOHICHCALINS.

HOJ'II/IMepHBIG MaTcpurabl. ITmacTmaccer (HOHI/ISTI/IJ’IGH, MMOJIUIIPONUIICH, MMOJIMBUHUIIXJIOPHU/I,
HOJUCTUPOJ, HOTUMETHIMETaKpUiIaT, MOJIMKapOOHAThI, MOMUATUICHTepedTanaT). Y TUIN3alus U
nepepaboTKa IIacTUKa.

OnacToMepbl: HAaTypajbHBIM  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, IIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHeE (KallpOH M JIaBCaH).

[Tonmmeps! criennanbHOTO Ha3HaYeHUs (Te(IIOH, KeBIap, IEKTPOIPOBOISAIINE TOJTUMEPHI,
OuopasiaraeMble OJIUMEPHI).



OKCIIEpUMEHTAJIbHBIC METOALI M3YUCHHUS BEIICCTB M HMX IPEBPAIICHHN: 03HAKOMJICHHE C
06pa3uaMH MNpUpoOAHBIX HW HCKYCCTBCHHBLIX BOJIOKOH, IIJIACTMACC, Kay4YyKOB, PCHICHUC
OKCIICPUMCEHTAJIBHBIX 3a4a4 I10 TEME «Pacro3HaBaHue MIacTMacC U BOJIOKOHY.

PacuéTHple 3a1a4n.

HaxoxneHne MONeKyIpHOH (OPMYIIbI OPTaHUYECKOTO COCUHEHHS TI0 MACCOBBIM JOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXJACHHUE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
COeTMHEHMS 110 Macce (00BEMY) ITPOIYKTOB CTOPaHUs, 110 KOJMYECTBY BellecTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (QopmyIsl
OpPraHMYeCKOTO BEIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOHCTB HMIIM CIIOCOOOB MOJYYCHHS,
OTIpeIeJIeHUE IO BBIXO/Ia IPOAYKTA PEAKIIMU OT TEOPETUIECKH BO3MOXKHOTO.

MeXnpeIMETHRIC CBA3H.

Peanm3zanust MeXNpeIMETHBIX CBSI3€M MPU M3YyYEHUM OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W
MOHSITUIA, TIPUHATHIX B OTJEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTecTBEHHO-HAyUHbIE MOHSTHS: SBJIEHUE, HAy4YHBI (aKT, TUIOTE3a, TEOpHS,
3aKOH, aHaIW3, CHHTE3, KIacCUpUKAIMs, HAOJIOJCHUE, M3MEPCHHE, JKCIEPUMEHT, MOJICINb,
MOJICIIUPOBAHUE.

®du3uka: Matepus, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUYECKUI YPOBEHb,
BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHHE BEIleCTBa, (PU3MUYECKUE BEIMUYUHBI, €IMHUIIBI
U3MEpPEHUsi, CKOPOCTb, DJHEPTHUS, Macca.

Buonorus: xierka, opraHu3M, SKocucTeMa, Onocdepa, MeTaboIM3M, HACIECICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUIT NUTaHUSA, OpOoXeHUE, (POTOCHHTE3, IbIXaHHE, OCJIKH,
YTIJIEBOBI, )KUPHI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble HCKOMAaeMbl€, TOTLIUBO.

TexHomorus: IMMUIICBBIC MMPOAYKTBI, OCHOBBI PAlUOHAJIIBHOI'O IMUTAHUA, MOIOIIUE CPEACTBA,
MaTCpHraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KJIIACC

OBIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue 0OCHOBbI XUMHH.

Atom. CocTaB aTOMHBIX s7iep. XUMHUECKUN 31eMeHT. M30Tonbl. CTpoeHHE 2IEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHH U TOAYPOBHH. ATOMHBIE
opoOutanu. Knaccupukanus XMMHYECKHX JJIEMEHTOB (s-, p-, d-, f-amemenTs). Pacnipenenenue
AIIEKTPOHOB TIO AaTOMHBIM OpOUTAIsAIM. OJIEKTPOHHbIE KOHQUIYpallUd AaTOMOB JJIEMEHTOB



MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHUH, DIIEKTPOHHbIE
KOH(HUTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepuonnueckuit 3akoH u  llepuogudeckas cucrtemMa XMMHYECKMX  DJIEMEHTOB
J.1. MenneneeBa. CBsizb NMEepuOAMYECKOro 3akoHa M Ilepmonnueckoid CUCTEMbl XMMHUYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MU IMPOCTHIX U CIOKHBIX BEIIECTB IO TpymdrnaMm u
nepuoaam. 3HaueHue nepuoanyeckoro sakona /{.J1. Menneneesa.

XuMudeckas CBsI3b. BHUABI XMMHUECKOM CBS3M: KOBAaJICHTHAS, WOHHASA, METaJLITMUECKAS.
MexaHn3MbI oOpa3oBaHHs KOBaJICHTHOM CBSI3U: OOMEHHBIH
U JOHOPHO-aKIENTOPHBIM. DHeprus U JUMHA CBs3U. [loJIIpHOCTH, HAMpPaBIEHHOCTh U
HACHIIAEMOCTh KOBaJEHTHOU cBsi3u. KpaTHbie cBsizu. BomopoaHas cBsi3b. MeKMOJIEKYIISIPHBIC
B3aNMMOICHCTBHS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b 3JCKTPOHHOH CTPYKTYPHI
MOJICKYJI ¢ MX TCOMETPHYECKHM CTpPOSHHEM (Ha TpUMEpe COSAWHCHHH SJICMEHTOB BTOPOTO
nepuoa).

[IpencraBienne o0 KOMIUIEKCHBIX —coefuHeHHusix. (CocTaB KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaTeib, JIMTAHABI. 3HAUCHHWE KOMIUICKCHBIX coeauHeHuid. [loHatne o
KOOPJMHAIIMOHHOM XUMHUH.

BemiectBa MOJEKyNISApHOTO M HEMOJIEKYJISIPHOTO CTpOeHUs. THIBl KPUCTATUTHYECKUX
pemeéToK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonsatue o gucnepcHsix cucremax. Mctunubie pactBopsbl. [IpencraBienue 0 KOIIOUIHBIX
pactBopax. CrnocoObl BbIpa)KEHUS KOHLIEHTPAalMM PpacTBOPOB: MaccoBas JA0JI BELIECTBAa B
pacTBOpe, MOJISIpHAs ~ KOHLEHTpauusa. HacellleHHbIE W HEHACBILIEHHBIE  PAaCTBOPHI,
pactBopuMOCTb. KpucTtammoruaparsl.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHWYECKHX BEIISCTB. TpHBUAIbHBIC Ha3BaHUS
OTAENBHBIX MPEACTABUTENICH HEOPTaHUUECKUX BEILIECTB.

Knaccugukaius XuMH4YeCKUX peakiuil B HEOPraHMYeCKol U OpraHMyeckoi XMMUHU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHMsI M NPEBpAIICHUS SHEPTUU NPU XUMHUECKUX
peakuusax. Temossle 3h(HeKTh XUMHUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopocTh XUMHYECKOM peakiuu, €€ 3aBUCUMOCTD OT Pa3JInYHbIX (PaKTOpoB. 'oMOreHHbIE U
rereporeHHsle peakuu. Karanus n katanusaTopsl.

O6paTI/IMBIe nu HCO6paTI/IMHe pCaKknuu. XHUMHUYECKOE paBHOBECHUC. KoncranTa XxumMuueckoro
PaBHOBECHA. q)aKTopI)I, BJIMAIONIUME HaA IIOJOKCHHUEC XUMHUYCCKOI'0 PpaBHOBECHUA: TEMIICpaTypa,
JAaBJICHUC U KOHICHTpAIWU BCUICCTB, YHACTBYIOIIUX B PCAKIIUU. HpI/IHI_[I/Il'I Jle Illatenne.

OnekTponuTHdeckass auccormaiua. CunpHble W cinabble  dneKkTponuThl.  CTeneHb
mucconuaiuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEUTpanbHAas, MIENOYHAs. BomgopoaHbIi
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiiuu nonHoro oOMeHa.

OKHUCIATEIFHO-BOCCTAHOBUTEIHHBIE pEeaKkiunu. Crenenunp oxucieua. OKUCIHTETL U
BOCCTaHOBUTEINb. [Ipoliecchl OKHCICHHMS W BOCCTAHOBJICHHS. BakHEHIne OKUCIUTETH U
BOCCTaHOBUTEIU. METO/1 37IEKTPOHHOTO OajaHca. DJIEeKTPOJIU3 paCTBOPOB U PACILIABOB BEILECTB.



OKCIEpUMEHTAJILHBIE METOJBl M3YYCHMs BEIIECTB M HX MPEBPALECHUMN: Pa3JIOKECHUE
IEPOKCUIA BOJOPOJA B IPUCYTCTBUM KaTAJIM3aTOpPA, MOJEIM KPUCTALUIMYECKUX PELIETOK,
IPOBE/ICHUE pPEaKUUd MOHHOIO OOMEHa, OIpelesIeHue CpeAbl pacTBOPOB C IMOMOLIbIO
MH/INKAaTOPOB, U3YYECHUE BIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOW PEaKINH H
[IOJIOXKEHUE XMMUYECKOTO PABHOBECHSL.

Heopranuveckasi xumusi.

[Tonoxenne HemeTauioB B llepuogudeckoil cucTeMe XHUMHYECKHX — JJIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTPOCHHS MX aroMoB. Du3HuecKkue CBOMCTBAa HEMETAJLIOB.
AmoTponust HeMETauIoB (Ha IpUMeEpe KUCIopoa, cepbl, hochopa u yriepoaa).

Bonopon. INonydenue, ¢pusnueckue U XMMHUYECKHE CBOWCTBA: PEAKIMU C METANIaMU U
HEMeTaJlJIaMH, BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ Mpuabl. TOMIMBHEIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, CrocoObl MOTy4YeHHs, GU3MYECKHEe U XUMHUYECKHE
cBoiicTBa. ['asioreHoBONOpOBl. BakHelnMe KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOrCHOB.
JlabopaTopHble U MPOMBIIITICHHBIE CIIOCOOBI MOTY4YeHHs raoreHoB. [IprMeHeHre raloreHoB 1 ux
COCIMHECHUM.

Kucnopon, o30H. JlaboparopHbleé U NPOMBIIUIEHHBIE CHOCOOBI IMOJIy4EHHs] KHCIOPOJA.
dusnueckue 1 XMMHYECKUE CBOMCTBA U IPUMEHEHUE KHCIopoa U 030Ha. OKCH/IbI M IEPOKCHIBI.

Cepa. HaxoxxeHue B mpupo/ie, ClIocoObl oTydeHust, (U3NIeCKre i XHMUYICCKUE CBOCTBA.
CepoBonopon, cyabduasl. Oxcun cepsi(1V), okeun cepoi(VI). CepHuctas u cepHasi KUCIOTHI M UX
cosu. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IpuMeHeHune cepbl U €€ COeMHEHMIA.

A3oT. Haxoxenue B mpupo/ie, criocoObl NoMydeHus, GU3nIecKre 1 XMMHUUECKUE CBOUCTBA.
Ammuak, HUTpUAbL. OKcHbl a30Ta. A30THUCTast M a30THAs KUCIOTHI M MX coyid. OcoOeHHOoCTH
CBOMCTB a30THO KUCIIOTHI. [IpruMeHeHue a3ota u ero coeAMHEHUNH. A30THbIE YIOOPEHHUS.

®dochop. Haxoxnenne B mpupojae, CHocOObl MONy4YCHHS, (DUINUECKUE U XUMUUYECKHE
cBoiicTBa. @ocouas u pochun. Oxcunasl hocdopa, pochopnas kucnora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. PocpopHsie y100peHUs.

VYraepon, HaxokAeHHWe B MpUpoie. AJUIOTponHble Mogudukanmuu. Dusnueckue U
XUMHYECKHUE CBOMCTBA IMTPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcup yraepoaa(ll), okecnn
yraepona(IV), yronpHas kucnoTa u €€ coiu. AKTUBUPOBAHHBIN yroiib, afcopouus. OymnepeHsl,
rpadeH, yriepoiHbpie HAaHOTPYOKH. [IpuMeHeHrne MpOoCThIX BEHIECTB, 00Pa30BaHHBIX YIIIEPOIOM,
Y €r0 COCIMHEHUN.

Kpemuuii. Haxoxnenue B mpupoje, cocoObl MOMydeHUs, (GU3NYecKHe M XMMUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHueBass KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHHUS U €ro
coenuHeHuil. CTEKIO0, €ro MOIy4eHHUE, BUABI CTEKIIA.

[Tonoxenune metamioB B [lepuogndeckoit cucteMe XUMUYECKHUX d1eMeHTOB. OCOOCHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaloB. O0mue Gu3ndecKkue CBONCTBA METAJLIOB.
[IpumeHneHne MeTayioB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DIEKTPOXUMUYECKUN Psil HAMPsDKeHUH MeTaiioB. O01re crocoObl MOMydeHHs] METAIIIOB:
TUAPOMETAJULYPIHUsl, IMPOMETAILTYPIHUs, dIEKTPpOMETAIIYprus. IlonsaTHe 0 KOppO3un METasuIoB.
CniocoOblI 3aIIUTI OT KOPPO3HH.



OO6mas xapakrtepucTrka MeTauioB [A-rpynmsl [lepuoaudeckoil CUCTEMBI XMMHYECKHUX
sneMeHToB. Harpwuii u kanuil: monydenue, pu3MuecKue M XUMUYECKHUE CBOMCTBA, PUMEHEHUE
IIPOCTHIX BELIECTB U UX COCAMHEHUM.

O6mas xapakrepuctuka mMetawioB IIA-rpymmber [leprogudeckoil cucTeMbl XUMHYECKHX
3JIEMEHTOB. Maruuii ¥ KaJbIMii: OJTy4YeHue, (pu3nueckne u XMMUIeCKUe CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX coelnHeHul. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUE: ToNydeHue, pusndeckue U XUMHUYECKUE CBONCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €r0 COSAMHECHHU. AMGPOTEpHBIC CBOWCTBA OKCHAA W THAPOKCHUAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OOmass xapakrepucTuka MeTajuioB nobouyHslx noarpynn (b-rpynm) Ilepuoanueckoit
CHCTEMBbl XMMUYECKHX 3JIEMEHTOB.

dusnueckue U XMMUYECKHE CBOWCTBA XpoMma U ero coequHeHu. OKCHIbl U THAPOKCHUIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpoOMaTbl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tony4yeHue u puMeHEHHE XpoMa.

duznyeckue W XHWMHUYECKHE CBOMCTBA MapraHlla M €ro CcoeJAuHeHuu. Baxueuiue
coenunenus: Mmapranma(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar xanus,
€r0 OKMCIIUTEIbHbBIE CBOMCTBA.

®dusnyeckue 1 XUMUYECKHE CBOMCTBA kKeje3a U ero coeAnHeHui. OKCHabl, THAPOKCUIIBI U
conu xene3a(ll) u xxeneza(Ill). [lonyuenue u npuMeHeHHE Kelle3a U ero CILUIaBOB.

Pusnyeckue U XMuMHYECKHE CBOMCTBA MEAU U €€ coenrHeHui. [lonydenne u npuMeHeHue
MeIU U €€ COeIUHEHUH.

[{uuk: monmyuenue, Gu3nUecKre U XUMUYECKHEe CBOMCTBA. AMGOTEpHbBIE CBOMCTBA OKCHIA U
TUAPOKCHU/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne NuHKa U €ero COeIMHEHUH.

OKCIepUMEHTAIbHbBIE METO/Ibl U3YYEHUS BEIIECTB U UX MPEBpallleHUuH: n3y4yeHrne o0pas3on
HEMETAJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B KUCIOPOJE, U3y4yeHHE KOJUIEKIIUU
«Mertaibl U CIIaBbl», B3aUMOJCHCTBHE IIEIOYHBIX U IIETOYHO3EMENIBHBIX METANIOB C BOJOH
(BO3MO’KHO HCIOJIB30BaHNE BUI€OMATEPUAIIOB), B3aUMO/ICHCTBHE LIUHKA U XKeJle3a C pacTBOpaMu
KHUCJIOT U LIEJIOYel, KaueCTBEHHbIE PEaKlMi HAa HEOPraHWYECKHE aHUOHBI, KATUOH BOAOPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJIECTBUE THIPOKCHUIOB AIFOMUHUS U LIUHKA C PACTBOPAMM KUCJIOT U
HIesoueH, peleHne dKCIepUMEeHTaIbHbIX 3aa4 110 TemaMm «[ anorens», «Cepa 1 e€ coeMHEHUS»,
«A30T U Qochop U UX COeqUHEHHUs», «MeTauibl TJIaBHBIX MOArpyNm», «MeTamisl MOOOYHbIX
HOATPYIII».

XuUMHUA U KU3HbD.

Pons xumuu B obecrieueHUNn yCTOﬁ‘—IHBOFO Pa3BUTHA YCJIOBCUCCTBA. Tloustue o HAay4YHBIX
METOJax IMO3HAaHUA U METOJO0JIOTHU HAYYHOI'O UCCIICAOBAHU. HaquBIe MIPUHOUIIBI OpraHu3aluu
XUMHUYECKOTO MPOu3BOACTBA. [IpOMBIIIIIEHHBIE CIIOCOOBI MOJyYeHUsT BaXKHEUITNX BEIIECTB (Ha
pUMepe MPOU3BOJICTBA aMMHaKa, CEpHOM KHUCIOTHI, MeTaHoja). [IpombllnuieHHbIE CHOCOOBI
MOJIYYEHUS METAJJIOB M CIUIaBOB. XHMHUYECKOE 3arps3HEHUE OKpYXKalolled Ccpelapl U ero
nocyencTBus. Poib XuMuu B 00€CTIeUeHUH YHEPTeTUUECKOM 0€30MMacHOCTH.



Xumus W 370pOBbe 4enoBeka. JlekapcTBeHHble cpeactBa. IIpaBuiia ucCHoab30BaHUS
JICKApPCTBCHHLIX MPCIIapaToB. Poins xumuu B Pa3BUTHUU MCOULIUHBI.

XUMHS OUIIHA: OCHOBHBIE KOMIIOHEHTHI, IMHUIIEBEIE 100aBKU. POJIb XUMHHU B 00ecCIIeYeHnN
[MHUIIEBON OE30IMaCHOCTH.

Kocmernueckue u mapdromepusie cpenctBa. beiroBas xumusa. IlpaBuna Oe3omacHoro
WCIIOJIb30BaHUS IIPEMapaToB OBITOBOM XMMUH B MIOBCETHEBHOM YKH3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).
XuMHUS B CENbCKOM X03siicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalIbl, KPACKH, CTEKII0, KepaMuKa. MaTtepuaisl s
ANEeKTpoHUKU. HanoTtexHonoruu.

PacuérHble 3a/1a4un.

Pacuétel: Maccel BemecTBa Wik 00bEMa ra30B MO H3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
wim 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00BEMa, KOIHMYECTBA
BEIIECTBA) IMPOJYKTOB PEaKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00bEMa,
KOJINYESCTBA BEIIIECTBA) MIPOJIYKTa peakiuy,
€CJIM OJIHO M3 BEIIECTB JIaHO B BUJE PACTBOPA C ONPEACIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO
BEII[ECTBA, MACCOBOW JIOJIM M MOJISIPHOM KOHIICHTPAllUM BEIIECTBA B PACTBOPE, JOJU BHIXOJA
MPOJYKTa PEaKUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MeXInpeaMeTHBIC CBSI3H.

Peanu3zanus MeXnpeIMETHBIX CBsI3€H IIPU U3YYEHUH OOIIeH U HeOpraHM4ecKor XumMuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATHH, Tak
Y NIOHATHUH, IPUHATBIX B OTJEIBHBIX NIPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTecTBEHHO-HAy4YHBIC TOHSTHS: SIBIICHHWE, HAy4YHBIM (akT, rumoresza, Teopus,
3aKOH, AaHalu3, CHHTE3, KiIaccupUKalusg, TEePUOJUYHOCTh, HAOMIOJEHHE, HW3MEpEHHeE,
AKCIEPUMEHT, MOJIEJIb, MOJICTTUPOBAHHUE.

®usuka: marTepusi, MUKPOMHUpP, MaKpOMHp, aTOM, 3JEKTPOH, IPOTOH, HEWTPOH, HOH,
U30TONBl, PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTMUECKUIl YpOBEHb, BEILIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, HIealbHbIN Ta3, ((U3MUECKHe BETUUYUHBI, AMHUIIBI U3MEPEHNUS,
CKOpOCTb, DHEpI'Us, Macca.

buonorust: knerka, opraHusM, J3KocucTteMa, Ouochepa, MeraboIu3M, MakKpo- U
MHUKpPORJIEMEHTBI, OENKH, JKUPbI, YIJIEBOAbI, HYKJIEHHOBBIE KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KPYTroBOpOT BEIICCTB U ITOTOK SHCPIUH B SKOCUCTEMAX.

['eorpacdusi: MuHeEpasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIJIEHHOCTh, METAJUTYPrusi, CTPOUTENbHbIE MaTepUabl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas MPOMBIIUIEHHOCTh, (apManeBTH4YecKas
IIPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaToB, IIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaTE€pPHAaJIOB, 3JIEKTPOHHAS! IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IIPOTPAMMBI 110 XHMMHWHW HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM C CHCTEMHO-AECATEIBHOCTHBIM IMOJIXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOSHUS MpeIMeTa « XMMUS» Ha YPOBHE CPEHET0 0011ero 00pa3oBaHUs BEIICICHBI
CIEyIOIIMNE  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
WJECHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOOIIPEIEICHHUIO;
HaJIMYUe MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJCTBOBATbCS MPUHSATHIMA B OOIIECTBE MpPAaBWJIAMH W HOPMAMH TIOBEICHUS; HaJIH4Yne
MIPaBOCO3HAHUS, SKOJOTHYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTDH KUIHECHHbBIC
TIJIAHBI.

JIMYHOCTHBIC PE3yNbTAThl OCBOCHHSI MPEAMETa «XHUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH
OIIBITA TO3HABATEIHLHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOIIUXCS B MPOIIECCE pealn3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JInyHOCTHBIE pe3yJabTaThl OCBOCHHS MpeaMeTa «XUMUS» OTpaXaroT c(HhOPMUPOBAHHOCTD
OIIBITa MO3HABATEIbHON U NMPAKTUYECKON JIESITEIbHOCTH 00YYaIOMNXCs B IPOLECCE PeaTn3aluu
00pa30BaTeNIbHON AEATENbHOCTH, B TOM YHUCJIE B YACTU:

1) rpaKIaHCKOro BOCIIUTAHMS:

0CO3HaHMsI 00YJarOIMMUCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 003aHHOCTEH, YBa)KEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJCTaBICHUS O COLMAIbHBIX HOPMAaX W TPaBHIAX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp'—ICCKOfI ACATCIIBHOCTH NP CO3JaHUU y‘Ie6HI>IX ITPOCKTOB,
peHICHUN y‘IC6H]':>IX 1 IMO3HABATCJIBHBIX 3a/1a4, BBINIOJIHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATH U IMPUHHUMATh MOTUBbBI, HAMCPCHUS, JIOTUKY U apIr'YMCHTBI APYTHUX
IIpU aHaJIU3€ Pa3JINYHbIX BUAOB y‘-IG6H01>i JACATCIIBHOCTH,

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY U HAy4YHOMY HACIEIUIO OTECYECTBEHHOMU
XHMHH,

YBaXXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUU W MPAKTUUYECKOTO TMPHUIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh pPe3ylbTaT NAJMUTENbHBIX HAOIIOACHHUIA,
KPOTMOTJIMBBIX IKCIIEPUMEHTATHHBIX MTOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpECa M II03HABATEIbHBIX MOTHUBOB B IIOJIYYEHUU U IOCIEIYIOLIEM aHaJIU3e
MH(pOpPMaLIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLICHMUBATh CUTyallluu, CBA3AHHbBIC C XUMHYCCKUMMU SBJIICHUAMHA, U IPUHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

T'OTOBHOCTH OILICHUBAaTh cBOE IMOBCACHUEC W IIOCTYIIKHM CBOHUX TOBapI/II_Heﬁ C HOSI/II_[I/II\/'I
HPAaBCTBCHHLIX W IIPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUA HOCJIG,HCTBI/Iﬁ IMMOCTYIIKOB,

4) ¢hopMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

NOHMMaHM LIEHHOCTEH 370poBOro W 0Oe30macHoro obpasza KH3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY (DH3MYECKOMY M IICUXHYECKOMY 37I0POBBIO;

coOuo/ieHus MpaBuil 0€30MacHOro OOpalleHHs ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOM
JKU3HU, B TPYIOBOU IS TEIHHOCTH;

MOHMMAHUA 1IEHHOCTH TMpPaBWJI HHAWBHUIYaTbHOTO M KOJJIEKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYAILUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIIEACTBUH M HENPHUITHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS AIKOTOJIA,
HapKOTHKOB, KypeHHSI);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘IC6HO-I/ICCHeILOBaTCHLCKOﬁ JACATCIIBHOCTH,
06H_IGCTB6HHO HOHGBHOﬁ, TBOp‘ICCKOﬁ U APpYyrux BUJax ACATCIBHOCTHU,

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTUE€ B PELICHUHU NPAKTUYECKUX 3a7ad COIHMAIbHOU
HAIpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

HHTEpECa K IMPAKTUUCCKOMY U3YUCHUIO HpO(I)CCCI/Iﬁ pa3jinyHoro poaa, B TOM 4YHUCJIC Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHWHU 110 XUMHU,

YBa)X€HUs K TPYAY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYJI0BOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYATIBHOM TpaeKTOpHH 00pa3oBaHus, Oy1yIIe
npodeccuu U peanu3alnuu COOCTBEHHBIX KM3HEHHBIX TIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH 11eJIecO00pa3HOTr0 OTHONICHUS K MPUPOJE KaK MCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHUS TI00aTBHOTO XapaKTepa SKOJOTUUYECKHUX MPOOJIeM, BIHMSHUS YKOHOMUUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpeIbl;

OCO3HaHUA HeO6XO}II/IMOCTI/I HUCITIOJIB30BaHUA JIOCTI/I)KGHI/Iﬁ XUMHU IJId pCHICHUA BOIIPOCOB
panrOHAJIBHOI'O MPUPOAOIIOJIb30BAHN A,



AKTUBHOTO HENPUATHUS ACHCTBUH, MPUHOCAIIUX BpEN OKPYXKAIOIIEH NPUPOIHOU cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC YKOJIOTHUYECKUE MOCIEACTBHS MPEAIPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HAJIMYUSL Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, IKOJIOTUYECKOW KYyJIbTYpHI, OIBITA
JEeSTeIbHOCTH  OKOJIOTUYECKOH  HAlpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCSI HMMH B
NIO3HABATEIbHON, KOMMYHHKATUBHON M COLIMAIILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) IHMEHHOCTU HAYYHOI'O IIO3HAHUA:

MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U
0OLIECTBEHHON IIPAKTHUKH;

NOHUMaHMA CHeuu(UKA XUMHH KaK HayKd, OCO3HaHUS €€ poinu B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolieM
MHpE KaK O €JUHCTBE IPUPOJBI W YEIOBEKA, B IIO3HAHWM IIPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peLeHnH IpobIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B OCOOOH 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3AaLUU: B €€
TYMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepHabHOU
KYJIBTYpPBI, B pEIIEHUH IT100aIbHbIX IPOOIEM YCTOMUMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI,
HHEPreTUYECKOM, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00eCreyeHn! YCIIOBHM YCIIEIIHOr0 TPy/la U SKOJIOTHYeCKH KOM(POPTHOM JKU3HU KaKIO0ro WieHa
00I11eCTBA;

CCTGCTBGHHO'HaquOﬁ T'paMOTHOCTHU: TIOHUMAHUA CYIIHOCTH MCETOAOB IIO3HAHMU,
HCIIOJIB3YECMbIX B €CTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJIy4Ja€MbIC 3HAHUA JJIA
aHanu3a U OOBICHEHUS SBICHHUMH OKpYyXKaromero Mupa MU IMIMpOoUuCXOoAsAlux B HEM I/ISMeHeHI/Iﬁ,
YMCHUA ACIATh 000CHOBAHHBIE 3aKJIFOUCHHS Ha OCHOBE Hay4YHBIX q)aKTOB 1 UMCIOIIMXCA JaHHBIX
C IICJIBIO IMOJIYYCHUA JOCTOBCPHBIX BEIBOJOB;

CITOCOOHOCTH CaMOCTOSITEILHO MCITOIb30BaTh XUMHUYCCKHE 3HAHMS JJIsL pCHICHUSA HpO6J’ICM
B PCAJIbHBIX JXU3HCHHBIX CUTYyallUAX,

HHTEpPECA K IMTO3HAHMIO, HCCHCHOB&TGHBCKOﬁ JACATCIIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPEPBIBHOMY O6pa30BaHI/IIO n CaMOO6p8.30BaHI/IIO, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAaHUM 110 XHMHUH B COOTBCTCTBUHM C >KU3HCHHBIMH

MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TPYAa B Pa3IUUHBIX cepax NpodecCnoHaTbHOM e TeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDHI

MeranpenmMeTHble pe3yabTaThl OCBOEHHUS MPOTPaMMBI MO0 XMMHH Ha yYpPOBHE CPEIHETO
o01rero o0pa3oBaHuUs BKIFOYAIOT:



3HaYMMble s (HOPMHUPOBAHMS MHPOBO33PEHUs OOY4arOIIMXCS MEKAUCLUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00LIeHayUYHbIE TOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crieln(uKy METOI0B IIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO,
SHEPTUs, SIBJICHUE, MPOIEeCC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeI0BaHKe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);

yHUBEpCallbHble ~ y4eOHble  jaeicTBus  (MO3HABaTeNbHBIE,  KOMMYHHKATHBHBIC,
perynsaTuBHbBIE), oOecneunBaone (GOpMUpOBaHHE (PYHKUIMOHAIBHOM T'PaMOTHOCTH U
COIMAJIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CHOCOOHOCTh  OOyYaroIMXCsl ~ MCIOJB30BaThb  OCBOEHHBIE  MEXJIUCIMILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOM U

COHH&J’IBHOFI ITPAKTHKE.

MertamnpenMeTHble  pe3yJIbTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIBHBIMU YUE€OHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU I€UCTBUAMH.

IMo3naBaTeIbHbIE YyHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYIHPOBATh M aKTyaJHU3UpOBaTh MpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIpCACIIATL LCIIN ACATCIbHOCTH, 3ad/laBad IIapaMCTPbl WM KPUTCPpUU HX JOCTHIKCHUA,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIpU OCBOCHUU 3HaHUH HpI/IéMLI JJOTMYCCKOI'0 MBIINUICHHA. BBIICIATH
XapaKTCPHBIC TIPHU3HAKU MOHATHU U YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBCTCTBYIOIINEC IMOHATHUA JIA 00BsICHEHHS OTACIBbHBIX (I)aKTOB u HBHCHHﬁ;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIaCCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABJIUBATh IPUYMHHO-CIIEACTBEHHBIE CBA3U MEXKy U3yYaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIYKTUBHBIC, IETyKTUBHBIE, 10 AHAJIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITUPOBATH BBHIBOABI U
3aKJIFOYEHUS;

MPUMEHATh B MPOIECCe MO3HAHUS HCIIOIb3YEMbIE B XMMHU CHUMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJIH, IPe0O0Pa30BbIBATH MOJIETbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW pEaKIUuu — TPU PEIICHUH YIeOHBIX
[I03HABATEJIbHBIX U MPAKTUYECKUX 3314, IPUMEHATh HA3BAaHHBIE MOJIEIIbHBIC TPEACTABICHUS IS
BBISIBJICHUS XaPAaKTEPHBIX MPU3HAKOB N3y4aeMbIX BEIIECTB U XUMHUYECKHX PEAKIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

BJIaACTb OCHOBAMU METOJIOB HAYUYHOT'O IMMO3HAHHNA BCHICCTB U XUMHWYCCKUX peaKI.[PIfI;



(I)OpMy.]'II/IpOBaTB oM W 3aJadu  HCCICOO0BaHHUA, HCIIOJIB30BaTh IIOCTABJICHHBIC H
CaMOCTOATCIIbHO C(bOpMy.HI/IpOBaHHLIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMMO3HAHUA WU OCHOBBI
JIA (bOpMI/IpOBaHI/IH THUIIOTESBI 110 IMMPOBCPKE NPaBUIIBHOCTH BBICKA3bIBACMBIX CY)I(,HCHHP'I;

BJIQJICTh HABBIKAMU CaMOCTOSTENIBHOIO IIJJAHUPOBAHUS M IPOBEACHUS YYEHUUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
POTHO3UPOBATh €ro pe3yibTaT, (GopMynaupoBaTh OOOOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

HpI/IO6peTaTB OIIBIT quHquCKOﬁ HCCHCHOB&T@HBCKOﬁ u HpOGKTHOﬁ JACATCIIbHOCTH,
IMPOSABJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUMCKY MCTOJ0B PCIICHUA
IMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MECTOJO0B IIO3HAHUA.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpopManuu (HAY4IHO-TIOMYISpHAs
JauTepaTtypa XHMHYECKOTO COJEp)KaHus, CIpaBOYHbE IOco0OMs, pecypcbl VHTepHera),
aHATM3UPOBATh HH()OPMAIUIO PA3IMIHBIX BUIOB U (HOPM NPEICTABICHUS, KDUTHYECKH OLICHUBAThH
€€ J0CTOBEPHOCTh U HENPOTUBOPEUYHUBOCTD;

dbopMynupoBaTh 3ampochl U MPUMEHSATh pPAa3NUYHbIE METOJIbI TIpPU TOUCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOrO TUIIA;

HpI/IO6peTaTb OIIBIT HCIIOJIb30BAaHHA I/IHq)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
PA3JINYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTHMAIBHYIO (hOpMy TIpencTaBiIeHHUS WHGOPMAIUU (CXCMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAaYYHBIM $3BIK B KauecTBE CpeJCcTBAa NpU pPaboTe C XUMHYECKOH
uH(popMalMel: NPUMEHATh MEXIpeAMETHbIe ((U3MYecCKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTU.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)K,Z[8.€MOI\/’I TCMBI B XO0AC AuUajora W/ W JAUCKYCCHU,
BBICKA3bIBaTh UJICH, q)OpMy.]'H/IpOBaTI) CBOM NPCIJIOKCHUA OTHOCUTCIIbHO BBIITOJIHCHUA
HpeHHOX(eHHOﬁ 3aJa4u,

BBICTYIIaTh C IPE3EHTALMEN PE3YJIBTATOB IMO3HABATEIILHOM JESATEIBHOCTH, IMOTYyYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBIOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO WCCIECIOBAHHIO CBOMCTB W3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYJIMPOBATH BBIBOJBI O pe3yiabTaTaM MPOBEAEHHBIX
WCCJICTIOBAHM MyTEM COTTIACOBAHUS MO3UIIMHN B X0OZ€ 00CYXKIeHUsI U OOMEHAa MHCHUSIMH.



PeryasiTuBHble yHHBepcaJbHbIE YUeOHbIE 1eiiCTBUS:

CaMOCTOSATENIFHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO ITO3HABATEIBHYIO NESATEIBHOCTD,
ompenenss e€ Ieau W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBAThH
npeaygaraeéMblii aITOPUTM JCHCTBUH HPHU BBHINOJHEHUH y4eOHBIX M HCCIENOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YY4ETOM MOTy4eHHs] HOBBIX 3HAHUHN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYIECTBIATE CAMOKOHTPOJIb ACATCIbHOCTH Ha OCHOBE CaMOaHaJIn3a 1 CaMOOLCHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3yabTaThl OCBOCHHUS MPOrPaMMbl [0 XMMHHU Ha YIIIYyOJEHHOM YpOBHE Ha
YPOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAOT CHEHU(PUYESCKHE Ui y4eOHOTrOo mpeaMera
«XUMUs» HaydyHbIC 3HAHUS, YMEHHSI M CIIOCOOBI JCHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
Hp€06pa3OBaHI/IIO 3HaHI/II71, BUbBI ACATCIBHOCTH IO MOJTYUYCHUIO HOBOI'O 3HAHHA W IIPUMCHCHUIO
3HAHUM B PA3JIMYHBIX Y4YEOHBIX CHUTYaIMsIX, & TaKXKe B PEaJbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMHen. B ImporpamMme Mo XuMuu NpeIMETHBIC PE3YJIBTAThI IPEACTABJICHLI 11O TOAaM
U3YUYCHHUSL.

10 KUIACC
[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xKaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUII: O MECTE U 3HAUEHUU OPTaHUYECKON XMMHUH B CUCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00eCIeYeHNH YCTOWYMBOIO pa3BUTHUS YEIOBEUYECTBA B PEIICHUU
po0JieM SKOJIOTHMYECKOM, SJHEPreTUYECKON U MUIEBOM 0€3011acCHOCTH, B Pa3BUTUN MEIUIINHBI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHHMKOB SHEPruH, B 0OECHEUEHMH PallMOHAIBLHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310pPOBBIO M IPUPOTHON Cpeie;

BIQJICHAE CHCTEMOM XMMMUYECKHX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolnue
TOHSITHS — XAMHYECKUIN JIEMEHT, aTOM, SJIPO U JIEKTPOHHAs 000JI0YKa aToMma, S-, P-, 0-aTOMHbIC
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIu3alusl aTOMHBIX OpOUTajei,
MOH, MOJIEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPULATENBHOCTb, CTENEHb OKHUCIEHUS, XMUMHYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeJeT, PYHKIMOHANbHAS TPYIINa,
paaMkan, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpAlllEHHBIE, CKEJETHBIE), H30MEpHUs
CTPYKTYpPHasi U MPOCTPAHCTBEHHAs (FeOMEeTpUYecKas, ONTHYECKas), H30Mepbl, TOMOJIOTHYECKUNA
psizl, TOMOJIOTH, YIJI€BOAOPOABI, KUCIOPOJI- M a30TCOACpXKAIIUE OPraHMYECKUEe COEJAMHEHUS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECUHEHUS; TEOPHH, 3aKOHbI
(mepuoanyeckuii 3axkoH JI. WM. MenpaeneeBa, Teopusi CTPOCHHS OpPraHMYECKHX BEIIECTB A.
M. BytnepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALLEHUS YHEPTUU
OpY  XUMHUYECKMX  PEaKIUsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKMH  S3BIK  XHUMHUMH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE MOHUMAaHHS NMPUYMHHOCTH U CUCTEMHOCTHU
XUMHYECKMX  SIBICHHMH;  TPEACTABIEHUS O  MEXAaHM3MaX  XUMHYECKMX  PEaKLHH,
TEPMOJMHAMHYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHHs, O B3aUMHOM BIIUSHUU



aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBINA M ME30MEPHBINA 3(HEKThI, OPUEHTAHTHI | 1
Il pona); ¢akTomorMueckue CBEACHUS O CBOICTBaxX, COCTaBe, IOJYYEHHHM U O€30MacHOM
UCIIOJIb30BaHUM Ba)KHEHIIMX OPraHMYECKHX BEIIECTB B OBITY W HPAKTUYECKOH AEATEIbHOCTH
YeJI0BEKa, OOIIUX HAYYHBIX MPUHIIUIIAX XMMUYECKOTO IIPOU3BO/ICTBA (HAa IpUMeEpe MPOU3BOICTBA
MeTaHoJIa, epepadboTKu HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISABJISATH XapaKTEPHbIC NMPU3HAKU TOHATHH, yCTaHABIUBATh
WX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MTOHSATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYE€CKUX COCTUHECHUI;

c(hOpMUPOBAHHOCTh YMEHUH:

MCII0JIb30BaTh XUMUYECKYIO CUMBOJIUKY JUISl COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKHX BELIECTB;

COCTaBJIATH YPaBHCHHUA XUMHUYCCKUX peaKHI/IfI " PACKPbIBATh UX CYINHOCTbL: OKHCIIUTCIIbHO-
BOCCTaAaHOBHUTCIIbHBIX peaxunﬁ MOCPCACTBOM COCTABJICHHA 3JICKTPOHHOT'O OajlaHca dTHX peaKuHﬁ,
peaKL[I/Iﬁ HOHHOI'0 0OMeHa HYTCM COCTaBJICHHU UX ITOJIHBIX M COKpaH_[éHHBIX HMOHHBIX ypaBHeHHﬁ;

HU3rOoTaBJIMBAaTb MOJCIN MOJICKYJI OPraHUYCCKHUX BCIICCTB [JIsI WIUIKOCTpAllMU HX
XUMHYCCKOI'0 1 NPpOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATH MPUHAJICKHOCTh U3yYEHHBIX OPraHHYECKUX
BEIIECTB 110 MIX COCTaBY M CTPOCHHIO K ONPEACIEHHOMY KIIACCy/TPyIIe COCTMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHANBHBIE HAa3BAHUS
JUTSL OTJICBHBIX TIPEICTAaBUTENICH OPraHUYeCKUX BEIIECTB (ITUIICH, alleTUJIEH, TOIYOJ, TIIHIIEPUH,
STUJICHIJIUKOIb, PeHo, (popmanpaerun, aeraibaerii, aeToH, MypaBbuHas KUCI0Ta, YKCYCHAs
KHCJIOTa, CTEapUHOBAs, OJEWHOBAas, IMaJbMUTUHOBAS KHUCJIOTHI, TJIMIHMH, ajlaHWH, MajbTO03a,
bpykTO3a, aHUIIWH, TUBUHUI, U30IIPEH, XJIOPOMPEH, CTUPOJ U APYyrue);

C(i)OpMPIpOBaHHOCTB YMCHUA OIPEACIATh BUJ XUMHUYECKOH CBS3H B OpTraHN4YCCKUX
COCAUHECHUAX (KOB&J’ICHTHaSI 1 MOHHAaA CBA3b, G- U M-CBA3b, BOAOPOJHAA CB$[3B);

C(bOpMPIpOBaHHOCTB YMCHUA TMPUMCHATH ITOJOKCHHA TCOPUHU CTPOCHHUA OPraHHUYCCKUX
BeniecTB A. M. BytiepoBa s 0ObsICHEHHs 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMHM XapaKTepH30BaTh COCTaB, CTpOEHHE, (HU3NYECKUe U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKCHOB, AJKaJHECHOB, AJKHMHOB, apOMAaTHYECKUX YIJIEBOJIOPOAOB,
CIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CJIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJI€BOI0B (MOHO-, TU- U TIOJIHCAXapUa0B),
WUTIOCTPUPOBAaTh T'€HETUYECKYIO0 CBA3b MEXKIAY HHUMHU YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLHUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

C(I)OpMI/IpOBaHHOCTB YMCHUA TIOATBCPKAATb Ha KOHKPCTHBIX MPUMEpPAX XapaKTEep
3aBUCUMOCTH peaKHHOHHOﬁ CIIOCOOHOCTH OpPraHu4Y€CKuX COCIUHEHHUHN OT KpaTHOCTH W THIIA
KOBaJICHTHOM CBS3U (G- n TE-CBSISI/I), B3aUMHOT'O BJIUSSHUS aTOMOB U I'PYIIIT aTOMOB B MOJICKYJIAX;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKHU YIJIEBOJAOPOJHOTO ChIPbs
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NPUMEHEHHUE
IPOJYKTOB NEpepaboTKH;



c(OpMUPOBAHHOCTh BIIQJICHUSI CUCTEMOM 3HAHMII O EeCTEeCTBEHHO-HAyYHBIX METO/ax
NO3HAHUS — HaOJIOJEHUHN, W3MEPEHUH, MOJCIMPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

C(l)OpMHpOBaHHOCTI) YMCHHA IIPHUMCHSTH OCHOBHBIC oncpanruun MBICITATEIIbHON
ACATCIIBHOCTH — QaHAJIM3 W CHHTC3, CpPAaBHCHHC, O606H.[CHI/IC, CUCTCMATU3alluI0, BBISIBJICHUC
IMPUYIUHHO-CIICACTBCHHBIX CBsI3CH — JJIs1 U3YUYCHUA CBOMCTB B€IICCTB U XUMHNYCCKHNX peaKHI/Iﬁ;

c(OPMHPOBAHHOCTb YMEHUM: BBISBIIATh B3aUMOCBSA3b XUMHUUECKUX 3HAHUHN C MOHATHSIMHU U
OpPEICTAaBICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHbIX TIPEAMETOB s Oojiee OCO3HAHHOTO
IOHUMAaHMs CYIIHOCTH MaTe€pHajJbHOIO €IMHCTBA MHpA, UCIOJIb30BATH CUCTEMHbIC 3HAHUS 110
OpraHMYECKON XUMHUHU IJis1 OOBSCHEHUS U IPOTHO3UPOBAHUS SBICHUM, HMEIOLUIUX €CTECTBEHHO-

HAy4HYIO PUPOILY;

c(OPMHPOBAHHOCTh YMEHHI: TMPOBOJUTH pAcU€Thl IO XHUMHYECKHM (GOopMylIaM H
YPaBHEHMSIM XUMHUYECKUX pEaKLUil C HCIOJIb30BaHMEM (PU3MUECKUX BEIMUYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIbI BEIECTBA 110 U3BECTHBIM MACCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, aHATU3UPOBATh U OLICHUBATH C TMO3UIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCIEACTBUS OBITOBOM W TMPOM3BOJICTBEHHOW AESITENHLHOCTU
YEJIOBEKa, CBSI3aHHOM C TEepepadOTKOM BEIIECTB, HCIOIb30BATh IOJYyYEHHBIE 3HAHUSA IS
NPUHITHUS TPAMOTHBIX PEIICHUN IPOOJIeM B CUTYAIUsX, CBA3aHHBIX C XUMHUEIH;

c(OPMHUPOBAHHOCTh YMEHUH: CaMOCTOATENBbHO IUIAHUPOBATh U MPOBOAUTH XMMUYECKHUN
AKCIEPUMEHT (IIOJyYEHUE U U3yUYEHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHbIE peaKLun
YTJIEBOAOPOAOB PA3IMUHBIX KJIACCOB M KMCIOPOCOACPIKAILIMX OPraHMYECKUX BEIECTB, PELICHUE
HKCIIEPUMEHTAIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOICHUEM ITPABHIT
Oe3omacHoro oOpaleHus ¢ BelecTBaMU U J1abOpaTOpHBIM 000pyaOBaHHEM, (OPMYIHPOBATH
LeNb HWCCIENOBaHUsS, MpPEACTaBIATh B pa3nyHOW (opme pe3yabTaThl HKCHEPUMEHTA,
AQHAJIN3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOnrofaTh NpaBuila SKOJIOTMUYECKH LeJIecoo0pa3HOro IMOBEACHHS B OBITY M TPYJIOBOM
JeSITeIbHOCTH B LEISIX COXPAHEHHUS CBOETO 370pPOBbs, OKPY)KAIOLIEH NpUpOAHON cpensl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

0CO3HABaTh OIIACHOCTh TOKCHUYECKOI'O JCHCTBUS Ha >KHBBIC OpraHnu3MbI OHpG}ICJ’IéHHBIX
OpTraHUYC€CKUX BCIICCTB, IOHNMas CMBICII ITIOKAa3aTCIIA HZ[K,

AHAJIN3UPOBATH HGJ’IGCOO6p33HOCTB MMPUMCHCHUA OpraHNYCCKUX BCIIICCTB B
MMPOMBIINIJICHHOCTH U B 6LITy C TOYKHU 3pCHUA COOTHOIICHUA PUCK-IIOJIb3a;

c(OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIISATH II€JICHANPABICHHBI IMOMCK XUMHYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi HH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAIU3UPOBATh XMMHUYECKYIO
uH(popMallrio, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C MOCTABJIEHHOM y4eOHOI
3aJa4eil.



11 KUIIACC

HpC,I[MCTHBIe PE3YyIbTaThl OCBOCHUSA KypcCa «O61ua;1 1 HCOPraHM4YCCKasaA XUMMA» OTpa’KaroT:

c(OpPMHUPOBAHHOCTH MPEICTABICHHIA: O MAaTEPUATHLHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIBI, O MECTE U 3HAYEHUU XUMHUU B CUCTEME €CTECTBEHHBIX HAyK
u e¢ ponu B OOECIEUYCHWH YCTOWYMBOTO PAa3BUTHSA, B PEIICHUU MPOOJIEM SKOIOTHYECKOH,
SHEPreTUYeCKOM U TMUIIEeBOM OEe30MacHOCTH, B Pa3BUTHM MEIUIUHBL, CO3JAaHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECICUECHHWU  PAMOHAIBHOTO
MPUPOIONOIL30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYphl YEJIOBEKA, a TAKXKE
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO M IPHUPOTHON CPEIE;

BJIAJICHHUE CHUCTEMON XHMMHUYECKMX 3HAaHHH, KOTOpas BKJIIOYAeT: OCHOBOIIOJAraroliue
HOHSTHS — XUMHUYECKHI 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JJICKTPOHHAs 000JI04Ka aToMa, S-
, p-, d-aroMHBIC OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToOMa, THOpUIM3ALUsL
aTOMHBIX OpOuWTajel, HMOH, MOJIEKYJla, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIEHOCTD, CTEICHb
OKHCIICHUs, XWUMHYECKas CBsA3b (KOBAJCHTHAs, WOHHAs, MeETaJUIMYecKas, BOJOPOIHAs),
KPHUCTAJUIMYECKasl pPeImETKa, XUMHUYECKash PEaklus, pacTBOp, 3JICKTPOJIHTHI, HEIJIEKTPOJIUTHI,
DIIEKTPOJIUTHYECKAsT  JMCCOIMAIUS, CTENEeHb JTUCCOIMAlMM, BOJOPOIHBIN  TOKa3aTelb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIIIOBOH 3()(HEKT XMMUYECKON peaKInu, CKOPOCTh XUMHUYECKOM
peakuuy, XUMHYECKOE pABHOBECHE, TEOPUU U 3aKOHBI (TEOpHsl DIIEKTPOJIUTHYECKON
Jcconuanuy, nepuoandeckuii 3axon .M. MenzneneeBa, 3aKOH COXpaHEHMs MacChl BEILECTB,
3aKOH COXpPAaHCHUS M NPCBpalICHUA SHCPTHU IPU XUMHUUYCCKHUX PCAKIHAX, 3dKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOLINX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMHH,
MHPOBO33PCHUCCKHUEC 3HAHUA, JIC)KAIIUMC B OCHOBC IMOHHMMAHUA HNPUYMHHOCTU WM CHUCTCMHOCTHU
XMMHUYECKUX SBJICHUI; COBPEMEHHBIE IIPEICTABICHUS O CTPOSHHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJICKYJIAPHOM W HAAMOJICKYJIIPHOM YPOBHAX; MPCACTABJICHUA O MEXAHHU3MAX XHMHYCCKHUX
pEeaKIuid, TEPMOIMHAMHUYECKUX
N KMHCTHUYCCKUX 3aKOHOMCPHOCTAX UX IMPOTCKAHHA, O XUMHYCCKOM PAaBHOBCCHH, PaCTBOpPAX U
JHCTIEPCHBIX cHcTeMax; (aKTOJOTHUECKHE CBEJCHMsS O CBOICTBax, COCTaBe, IMOJYY€HUH U
0€30MacHOM HCIOJIb30BAaHUM BAKHEUIINX HEOPIaHMYECKUX BEIIECTB B OBITY U MPAaKTHUECKOMN
JeSITeIbHOCTH YeJIOBEeKa, OOIIMX HAayYHBIX MPUHLIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

C(i)OpMHpOBaHHOCTB YMeHHP’IZ BBISABJIATE XAPAKTCPHLBIC ITPU3HAKA HOHHTHﬁ, YCTaHaBJINBATb
HNX B3aNMMOCBA3b, HCIIOJIB30BATH COOTBCTCTBYIOIIWEC IMOHATUSA NPHU OIMMCAHUHW HCOPraHUYCCKHX
BCIICCTB U UX npeBpameHHﬁ;

c(hOpMUPOBAHHOCTh YMEHHUS MCIOJIb30BaTh XWMHUUYECKYIO CHMBOJIUKY JIJII COCTAaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEaKIUil, CHCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OTJEIHHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHS OMPEAEIATh BaJICHTHOCTh M CTETICHh OKMCICHUS XUMUUYECKHUX
AJIEMEHTOB B COEIMHEHMSX, BHUJl XUMHUYECKOW CBA3M (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHIECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHSI OOBSACHATH 3aBUCHMOCTH CBOWCTB BELIECTB OT BHUAA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW peImETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;



c(OpMUPOBAHHOCTh YMEHMIl: KiIaccH(UUMPOBATh: HEOPraHMYECKHWE BEIIeCTBA IO UX
COCTaBy, XMMHUYECKHE PEAKIMH 10 PA3JIUYHBIM MPHU3HAKaM (YUCIYy U COCTaBY pPEarupyroLIux
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peaklud, H3MEHEHHUIO CTENeHEeHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaju3aTopa W JAPYrHe); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS U
KPUTEPUU IJIs KIIAaCCU(PUKALUU U3Y4aEMBIX BEIIECTB U XMMHUUECKHUX PEaKIIMii;

Cc(OPMHPOBAHHOCTE ~ YMEHHS  pacKpblBaThb CMbICH  Iepuoandeckoro 3akoHa [JI.
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CHCTEMATU3HUPYIOUIYIO, OOBSACHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCT YMEHMH: XapaKT€pPU30BaATh JEKTPOHHOE CTPOECHUE aTOMOB U HOHOB
XUMUYECKUX  DJJIEMEHTOB  IEPBOro—4eTBEPTOro  mnepuonoB  Ilepmoanueckoil  CUCTEMBI
J.M. MenpneneeBa, WHCIONb3ysd IOHATHS  «IHEPIETUYECKUE YPOBHM», «IHEPrEeTHUYECKUE
HOJYPOBHUY», «S-, P-, d-aTOMHBIC OpOHMTaIN», «OCHOBHOEC W BO30YXIEHHOE DHEPreTUYCCKUE
COCTOSIHUSI aTOMay; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX JIEMEHTOB U
uX coeauHeHud no nepuojgam u rpynnam Ilepmommyeckon cucremst [[. . Menneneesa,
BAJICHTHBIE BO3MO>KHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHMSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHUI: XapaKTePHU30BaTh (OMUCHIBATH) OOIINE XUMUICCKIE CBOMHCTBA
BEILLECTB PAa3JIMYHBIX KJACCOB, MOJATBEPXkAATh CYLIECTBOBAHME TI'E€HETUYECKOM CBSA3M MEXKIY
HEOPTraHWYECKUMH BEIIECTBAMH C IIOMOINBI0 YPAaBHEHHH COOTBETCTBYIOUIUX XHWMHUYECKHUX
pEaKIM;

Cc(OPMHUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTB: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIyii TTOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO OallaHCa 3TUX PEaKUui; peaknuid MOHHOTO
oOMeHa MyTEéM COCTaBICHHsI HMX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHWil; peakuuit
TUIPOIIN3a; PEAKIUi KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILJICKCOB IIMHKA H
ATIOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHsSI OOBSACHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XUMHUYECKUX
peaKuuii ¢ Y4YETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTEpP H3MEHEHUS CKOPOCTH
XUMHUYECKON PEaKkiMu B 3aBUCHMOCTU OT Pa3IHuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS 10| BJIUSHUEM BHEIIHUX Bo3nercTBuit (puniun Jle larense);

C(i)OpMPIpOBaHHOCTB YMCHUA XAPAKTCPHU30BATE XUMHWYCCKUC PCAKIUHU, JICKAIIINC B OCHOBC
MNPOMBIINIJICHHOI'O  TTOJTYYCHHA CCpHOfI KHUCJIOThI, aMMMHakKa, O6HII/IC HAaYYHBIC MPHHIMAIIbLI
XUMHYCCKUX TIPOU3BOLCTB; LICJ'IGCOO6pa3HOCTB NPpUMCHCHUSA HCOPTraHNUYCCKUX BCIICCTB B
IMPOMBIIIJICHHOCTH U B 6BITy C TOYKHU 3pCHUA COOTHOIICHHUA PUCK-TIOJIb3a,

c(hOpMUPOBAHHOCTH BIAJACHUS CUCTEMOW 3HAHUN O METOJIaX HayYHOT'O TTO3HAHUS SBICHUN
MPUPOJIBI — HAOIOICHNE, U3MEPEHNE, MOACTMPOBAaHNE, SKCTIEPUMEHT (PealbHbII U MBICICHHBIN),
WCTIOJBb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHUS NPUMEHATh OTU 3HAHUS [pHU
OKCIIEPUMEHTAJIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOIIUX MECTO B MPHUPOJIE, TPAKTUUECKON IEATEIIbHOCTH YE€JIOBEKA U B TIOBCETHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHSI BBISBIISATh B3aMMOCBSI3b XUMHUUECKUX 3HAHUM C MOHATUSAMH U
NPEJICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojiee OCO3HAHHOTO
MOHUMAaHMs MaTepUaIbHOTO €IMHCTBA MUPA;

C(I)OpMI/IpOBaHHOCTB YMCHUA NPOBOJUTH paCLIéTLII C HUCIOJb30BaHUEM MOHATHM «MaccoBas
A0JI1 BEUISCTBA B PACTBOPE» U «MOJIApHAA KOHICHTPAILUA»; MaCChl BEIICCTBA NI 00BEMa rasza 1mo
HU3BCCTHOMY KOJIMYCCTBY BCHICCTBA, MACCC HIIU O6’BéMy OOHOI'0 M3 Y4YaCTBYHOIIUX B PCAKIUU



BEIIECTB; TEIUIOBOTO 3 (pekTa peakuu; 3HaUe€HUs1 BOJOPOIHOTO IOKa3aTessi paCTBOPOB KUCIIOT U
HIeNIoueil ¢ M3BECTHOM CTETNEeHBI0 TUCCONMANMU; Macchl (00BEMa, KONMHYECTBA BEIIECTBA)
MPOJYKTa PeaKkiuu, €ClId OJHO U3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MaccOBOH /10J1€ paCTBOPEHHOIO BEIIECTBA WM JAHO B U30BITKE (MMEET IPUMECH ); JOIU BBIXOJ1A
MPOJYKTa peakuu; O0bEMHBIX OTHOILIECHUI ra30B;

c(OPMUPOBAHHOCTh YMEHHH: CAMOCTOSATENFHO IUIAHUPOBATh M IMPOBOJUTH XUMHYCCKHH
HKCIEPUMEHT (IIPOBEICHUE PEAKLUii HOHHOTO OOMEHa, MOATBEPKICHNE KaUeCTBEHHOIO COCTaBa
HEOPraHNYECKUX BEIICCTB, ONPEICIICHHE CPEbl PACTBOPOB BEIIECTB C OMOIIBIO HHINKATOPOB,
U3y4eHHE BIHUSHHUS pPa3IMYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOW peakiiH, peLIeHne
9KCIEPUMEHTAIBHBIX 33134 1o TemMaM «Metamwis» u «Hemerayuiel») ¢ coOMOAEHUEM TPaBHII
Oe3omacHOro oOpalleHHus ¢ BEIECTBAMU U JITAOOpaTOPHBIM 000pYyIOBaHUEM, (OPMYIHPOBATH
HeTb HWCCIEIOBaHMs, TMPEACTABIATh B PA3IMYHOM (GopMe pe3ynbTaThl AKCIIEPUMEHTA,
AHAJIM3UPOBATE U OLUCHUBATDL UX JOCTOBCPHOCTD,

c(OpPMUPOBAHHOCTh YMEHHUIA: COOJIIOIaTh MPABHUIIA MOJIL30BAHUS XUMUYECKOU MOCYI0N H
71ab0paToOpHBIM 000PYAOBaHUEM, OOPAIICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU IO
BBITIOJTHECHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB, IKOJIOTHYSCKH [IEJIECO00Pa3HOTO TIOBEICHUS
B OBITYy M TPYIOBOW MAESATENBHOCTH B IIENIAX COXPAHEHUS CBOErO 370POBBS, OKPYXKAIOIIeH
MPUPOAHON Cpeabl MU JOCTHKEHUS €€ YCTOWYMBOIO PAa3BUTHS, OCO3HABATh OMNACHOCTb
TOKCHYECKOTO JEUCTBUS Ha JKUBBIE OPraHW3Mbl OIpPEACIEHHBIX HEOPraHWYECKHUX BEILECTB,
noHumasi cMbica nokaszarens [TJIK;

c(OPMHUPOBAHHOCTh YMEHHI: OCYILECTBIIATH IIEJICHANPABICHHBIA IMOMCK XUMHUYECKON
UHPOpPMALIUK B PA3IMYHBIX HUCTOYHWKAX (HaydyHas W ydeOHO-HaydHas JHUTEparypa, CpeicTBa
mMaccoBoi uH(popmauuu, MHTepHeT M Jpyrue), KpUTHYECKH AaHAJIM3UPOBATH XHMUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCII0JIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOMI
3aJ1auen.
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KoanyecTBo 4acoB

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

1

1

1

2

JuaexkTpoHHble (HU(pOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI



Uroro no pazneny

Pa3neu 5. BoicokoMoJIeKyJISIpPHBIE COCANHEHUSI

5.1 BBICOKOMOJIEKYIIIPHBIE COCIUHEHUS

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

Ne

/i HaumeHnoBaHue pa3iesioB U TeM IPOrpaMMBbl

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

Crpoenue atoma. [lepuoandeckuii 3aKoH U
1.1 Tlepuonuyeckas cucreMa XUMHUeCKux 3nemeHToB 1. U.
Menpeneena

1.2 Crpoenue BemecTBa. MHOrooOpasue BEIIECTB
1.3 Xwumuueckue peakiuu

Hroro no pazneny

Pa3nen 2. Heoprannuyeckasi Xumust

2.1 Hewmeramisl

2.2 Meramisl

Hroro no pazneny

Paznen 3. Xumus u )Ku3Hb

3.1 Meroasl HO3HAHKS B XUMHH. XUMHS U )KHU3Hb
Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

102 3 6

KoaudecTBO 9acoB

KoHTpoJibHbIe IIpakTH4eckue

Beero padoThI padoThI

11 1
19 1 3
39

31 1 3

23 1 2
54

102 4 8

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl



[ToypouHoe r1anupoBaHue

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
[1]
13‘;[ Tema ypoka Beero Kontpoasubie IlpakTnueckue m;{? ::HH Oﬁp::l Oq];ggs;fﬂ” e
padoThI padoThI pecypeb
1 [TpenMeT 1 3HaUE€HUE OPraHUYECKON XUMUH, IPEACTABICHUE O 1 04.09 2023
MHOT000pPa3u OPraHUIECKUX COCTMHEHUIN
9 DIEKTPOHHOE CTPOCHHUE aToMa yriiepoja (OCHOBHOE M BO30YKIEHHOE 1 04.09 2023
coctosiHus). BaneHTHbIE BO3MOKHOCTH aToMa yriaepozaa o
3 XuMHYecKas CBSI3b B OPraHUYECKUX COeTMHEHUIX. MeXaHu3Mbl 1 05.09 2023
00pa30BaHMs KOBAJIEHTHOM CBSI3U, CIIOCOOBI pa3pbiBa CBsA3EH
4 Teopus ctpoeHus oprannueckux coeauHeHuit A. M. bytneposa 1 11.09.2023
5 Bunbr m3oMepun: CTpyKTypHAsl, IPOCTPAHCTBEHHAS. DJICKTPOHHBIC 1 11.09.2023
3¢ (}eKTs B MOJIEKYJIaX OPraHUYeCKUX COeTUHEHUN o
5 [TpencraBnenue o kiaccuukay U CUCTEMaTUYeCKasi HOMEHKIIATypa 1 12.09.2023
(IUPAC) oprannyeckux BELIECTB
7  Knmaccudukarms peakuuii B OpraHMueCKON XUMUU 18.09.2023
8 Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME 1 18.09.2023
9 AJKaHbI: TOMOJIOTHYECKHUH psif, o01as popMyia, HOMEHKIIATypa U 1 19.09.2023
U30MEPHUSL, HNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT
10 ®dwusnueckue U XUMUYECKUE CBOWCTBA AIKAaHOB 1 25.09.2023
11 Haxoxnenne ankanoB B mpupoje. CrocoObl MOTy4deHHs U TPUMEHEHNE 1 25 09.2023
AJIKaHOB
12 [uxnoankansl: 00mas Gopmyiia, HOMEHKIATYpa U U30MEpHUsi, 0COOCHHOCTH 26.09.2023
CTPOEHHS M XUMUYECKHUX CBOMCTB, CITOCOOBI OTyUYEHHUS U TIPUMEHEHUE
Pemenne pacuéTHbIX 33124 Ha ONPEAETICHIE MOIEKYISIPHON (hOPMYIIBI
13  opraHWYecKoro BemeCTBa II0 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, 1 02.10.2023

BXOJAIIKUX B €0 COCTAB. CI/ICTeMaTI/BaHI/IH n O606H_ICHI/IC 3HAHUH 110 TEME



KoanuectBo yacos JJIeKTPOHHbIE
13‘:)[ Tema ypoka Beero Konrpoasnbie IlpakTnueckue m;{? ::HH Oﬁp::l Oq];ggs;fﬂ” e
padoThI padoThbI pecypeb
AJIKEHBI: TOMOJIOTHYECKH psif, o0mas ¢hopMyina, HOMEHKIIATypa,
14  »>5eKTpOHHOE U NPOCTPAHCTBEHHOE CTpOeHUE MOJIeKy. CTpyKTypHast U 1 02.10.2023
[IUC-TPAHC-U30MEPHS AIIKEHOB
15 @wusnueckne u XUMHUYECKHE CBOMCTBA alikeHOB. [IpaBmiio MapkoBHukoBa 1 03.10.2023
16 CnocoObl moTy4eHHUs ¥ IPUMEHEHUE AIKEHOB 1 09.10.2023
17 Hpa;KTI/I"I'eCKaH pabota Ne 1 o reme "IlonydyeHue STuIeHa U U3y4EHUE €TO 1 1 09.10.2023
CBOWCTB
18 Pemnrenune pacu€THBIX 3324 Ha ONPEIECICHNE MOJICKYISIPHON (hOPMYITBI 1 10.10.2023
OpPraHMYECKOTO BEIIEeCTBA
19 AJKagueHsl: CONpsiKEHHbBIE, U30JUPOBAHHBIE, KYMYJIUPOBAaHHBIE. 1 16.10.2023
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOEHUS
20 XuMHUYECKHE CBOIMCTBA CONMPSIKEHHBIX THEHOB 1 16.10.2023
21  CrnocoObl OTydeHUs M MPUMEHEHHE aTTKaTUCHOB 1 17.10.2023
AJKWHBI: TOMOJIOTUUECKHH psijl, o01mas Gpopmyina, HOMEHKIATypa,
22  SIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI, (PU3NUYECKUE 1 23.10.2023
CBOWCTBa
23 XWMHYECKHE CBOWCTBA aJIKHHOB 1 23.10.2023
24 KadecTBeHHBIE pEaKIIMN HA TPOWHYIO CBS3b 1 24.10.2023
25 CnocoObl ToTy4eHUs M MPUMEHEHHE aJTKHHOB 1 06.11.2023
26 Pemrenue 3a1a4: pacy€Thl O YPABHCHUIO XUMUYICCKOU PEAKITUU 1 06.11.2023
27 Cucremarnsamnus ¥ 0000IIEeHNe 3HAHUN IO TEME 1 07.11.2023
ApeHBI: TOMOJIOTHYECKUH Psifl, 001Iast popMyIra, HOMEHKIIATypa.
28 DNeKTpOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN OeH307a U Tonyona, 1 13.11.2023
uXx (pusmyeckue cBOMCTBa
29 XuMHUYECKHE CBOICTBA apEeHOB: PEAKIIMH 3aMEIICHUS 1 13.11.2023



KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
i Ma yp Beero KOHTI%OJIBHLIC HpaKTﬁnqecmle W3yueHHs 0GPA0BATENBHbIC
padoThI padoThI pecypeb
XUMHUYECKUE CBOMCTBA apEHOB: PEAKIMH TPUCOCTUHECHHUSI, OKHCIICHUE
30 PEHOB: pEaKIUti pHeoea . 1 14.11.2023
TOMOJIOTOB OEH30I1a
31 OcoOGeHHOCTH XMMHYECKUX CBOWCTB CTUPOIA 1 20.11.2023
30 Pemrenune pacuéTHbBIX 3aa4 Ha ONPEIEICHNUE MOJICKYIIIPHON (hOPMYIIBI 1 20.11.2023
OpPraHUYeCKOTO BEIIECTBA
33  CmocoObl monyyeHus: ¥ MpUMEHEHHE apEeHOB 1 21.11.2023
34 T'eHeTmdeckas CBSI3b MEKIY Pa3IMYHBIMH KJIacCaMH yTIJICBOJIOPOIOB 1 27.11.2023
PacuéTtel Mo ypaBHECHHSM XMMUYECKHUX peakiuii. CucteMaTu3amnus u
35 ypasne peaxuuii. C I 1 27.11.2023
00o01IeHne 3HaHUH TI0 TeMe
36 IIpupoausiii ra3. [lomyTHbie HETAHBIE Ta3bI 1 28.11.2023
37 KaMeHHBII yTroJIb U IPOAYKTHI €T0 IMepepadoTKu 1 04.12.2023
38 Hedtp 1 ciocoOsr e€ nepepadotku. [IpuMeHeHne TPOIyKTOB TIEpepadOTKU 1 04.12.2023
HedTH
39 T'enermueckas CBSI3b MEXIY pPa3IUUYHBIMU KJacCaMH YIJI€BOJOPOIOB 1 05.12.2023
["ajoreHonpou3BOIHBIE YTIICB B: DJIEKTPOHHOE CTPOCHUE; PEaKIHH
40 OT€HOIPOU3BO/IHBIE YTIIEBOIOPOJIOB: 3JIEKTPOHHOE CTPOCHUE; PEAKI] 1 11.12.2023
3aMeIIeHUs TaIoTreHa
a1 JlericTBue mieno4vei Ha TaJIOreHIpoOr3BOAHbIE. B3auMoercTBue 1 11.12.2023
JUTaIOTEHAIIKAaHOB C MAarHUEM U IIUHKOM
42 CucremaTtu3zaiys U 0000IIeHHe 3HAHUH TI0 pa3zaeny "YriaeBoaopoast"” 1 12.12.2023
43 KouTposnbHas paboTa 1o teme "YrieBoaopoanl” 1 1 18.12.2023
[IpenenbHBIE OTHOATOMHBIE CTUPTHI: TOMOJIOTHYECKHH psifl, 001Ias
44 ¢dopmyia, CTpoeHHE MOJIEKYJI, U30MEPHs, HOMEHKJIAaTypa, kiaccupukanus, 1 18.12.2023
duznyeckue cBoiicTBa
45 XuMmudeckue CBOMCTBA MPEeebHBIX OJTHOATOMHBIX CIIUPTOB 1 19.12.2023
46  CnocoObl moJy4YeHUs: ¥ IPUMEHEHUE OIHOATOMHBIX CIIMPTOB 1 25.12.2023



KoanuectBo yacos JJIeKTPOHHbIE
13‘:)[ Tema ypoka Beero Konrpoasnbie IlpakTnueckue m;{? ::HH Oﬁp::l Oq];ggs;fﬂ” e
padoThI padoThbI pecypeb

47 gf;;f;ﬁng;% I(-:I;)]I:ICHKJ'IaTypa Y U30MEpHUs, 0COOCHHOCTH (PU3NUECKUX U 1 25 12,2023
48 MHoroaToMHBbIE CIUPTBL: STHJICHIIHKONb U IALEPUH, UX busznueckue u 1 26.12.2023

XUMHYECKHE CBOMCTBA
49  CrnocoObl MOJTy4eHUs ¥ MPUMEHEHHE MHOTOATOMHBIX CITUPTOB 1 08.01.2024
50 ®eHon: cTpoeHUE MOJIEKYJIbI, (pu3nueckue cBoicTBa. TokcMYHOCTD (herona 1 08.01.2024
51 Xwumuueckue cBoicTBa (heHoIa 1 09.01.2024
52 CrnocoObl oydyeHus: ¥ MpuMeHeHue GeHomna 1 15.01.2024
53 {IpaKTH‘ICCKa}I pa603a Ne 2. Penienue skcriepiMeHTaIbHBIX 33a4 10 TeMe 1 15.01.2024

CrupThl U HEHOJTBI

54  Cucremaru3anus u 00001IeHNE 3HAHUH 110 TEME 1 16.01.2024
55 AnbAETUIB M KETOHBI: 3JIEKTPOHHOE CTPOCHUE KapOOHWIBHOMN TPYIIIIHI, 1 99 01.2024

TOMOJIOTHUYECKHUE Psiibl, 001as hopMyia, H30Mepusi U HOMEHKIIaTypa
56  Anbaerunbl U KeTOHBI: (PU3HUECKHUE CBOICTBA; peaKlUuu MPUCOSTUHEHUS 1 22.01.2024
57 Peakuuu OKUCIICHUS U KAQUECTBEHHBIE PEAKIIUU aJbJIETHIOB U KETOHOB 1 23.01.2024
58 CmocoObI moMyYeHus allbJIeTHI0B U KETOHOB 1 29.01.2024
59 OaHOOCHOBHBIE MpefieNibHbIE KApOOHOBBIE KUCIOTHI, 0COOEHHOCTH 1 29 01.2024

CTPOCHHS MX MOJIEKYII
60 V3omepus U HOMEHKIATypa KapOOHOBBIX KHCIIOT, MX (hH3udeckue cBoicTBa 1 30.01.2024
61 XwumuuecKue CBOCTBA MPEAEeTbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT 1 05.02.2024
6 Oco0eHHOCTH CBOMCTB MypaBbHUHON KUCIOTHI. MHOrooOpasue kapOOHOBBIX 1 05.02.2024

KHUCIIOT

Oco0eHHOCTH CBOICTB: HEMIPEACTBHBIX M APOMATUYECKUX KapOOHOBBIX,
63 nUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBurenu Beiciimx 1 06.02.2024

Kap6OHOBLIX KHUCJIOT



Ne
n/n

64
65
66
67
68

69
70
71

72

73

74
75

76

77
78

79

Tema ypoka

ITonsarue o IMPOU3BOJHBIX Kap6OHOBBIX KHCJIOT
CriocoOsbl IMOJIYYCHHA U IPUMEHCHUEC Kap6OHOBBIX KHCJIOT

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUH psifl, oO1tast popmyria, U30MEpHs U
HOMEHKJIaTypa

du3nYecKue U XUMUYECKHE CBOMCTBA 3pupoB

Pemenne pacuéTHbIX 3a1a4: 10 YpaBHEHUIO XUMUYECKON PEAKIH, Ha
orpezieNieHue MOJICKYIIpHOU (hOPMYIIbI OPraHUYeCKOro BEIECTBA

[NpakTrueckas padora Ne 3. Perenue skcriepuMEHTAIBHBIX 33134 [0 TEME
"KapOoHoBsie Kuciotsl. CroxxHbie 3¢upsr”

XKupsr: crpoenne, GU3NIECKUE U XUMUYECKHE CBOWCTBA (THIIPOIIH3)

Oco0eHHOCTH CBOICTB KUPOB, COJIEPKALINX OCTATKH HENIPEIEIbHBIX
KHUPHBIX KUCIIOT. JKUpHI B mpupoze

MpLj1a KaK COJIM BBICIIMX KApOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHUE.
[Tonsatue o cuaTeTHYecKUx Moromux cpeacTrax (CMC)

T'enermueckas cBI3b YTJIIEBOAOPOAOB U KHCIOPOACOACPIKAIINX
OpTraHHUYCCKUX BCIICCTB

Pacuérel 0 ypaBHEHUSAM XUMUYECKUX PEAKLUN
Cucremaru3zainus 1 0000IIeHHE 3HAHUH 110 TeMe

OO11ast XapakTepUCTHKA YTIEBOJOB U KIaCCU(pHUKAIHS YTIEBOAOB (MOHO-,
JTU- U TTOJIMCaXapubl)

Mounocaxapupsl: (pu3nuecKrue CBOMCTBA U HaX0XKIEHUE B TIPUPOJIE
[IpuMeHeHne III0KO3bI, €€ 3HaYeHUE B KU3ZHEIECATEIbHOCTH OpraHu3Ma

Jucaxapupl: caxapo3a, MaibTO3a M JIakTo3a. Haxoxaenue B npupoje u
IIPUMEHEHNE ANCAXapUIOB

KoanuyecTBo 4acoB

Konrpoasnbie IlpakTnueckue

Beero padoThI padoThbI

N e

R

[EEY

Jlara

12.02.2024
12.02.2024

13.02.2024
19.02.2024
19.02.2024

20.02.2024
26.02.2024
26.02.2024

27.02.2024

04.03.2024

04.03.2024
05.03.2024

11.03.2024

11.03.2024
12.03.2024

18.03.2024

DJIEeKTPOHHBIE

uudposbie
u3ydeHusi odpa3oBaTesbHbIE

pecypchl



KoanuectBo yacos JJIeKTPOHHbIE

Ne Tema VDOKa K n Hara uudposbie
n/n yp Bcero OHT%O‘]"’HHC paKTﬁ"quK"e u3ydeHusi odpa3oBaTesbHbIE
padoThI padoThI pecypeb

ITonucaxapuabl: CTPOEHHE MAKPOMOJIEKYII, PU3HMUYECKHE U XUMHYECKHE

80 caxapuapl: b P ya. & 1 18.03.2024
CBOICTBa, MPUMCHCHHE

81 IlonsTue 00 NCKYCCTBEHHBIX BOJOKHAX 1 19.03.2024
Pernienue pacueTHBIX 3a/1a4 HA OIPEACIICHUE JOJIM BbIX01a MPOAYKTa

82 p A Peal A Ala PORYK 1 01.04.2024
PCaKIUU OT TEOPETHYECKU BO3MOXKHOTO

83 CucremaTtuzanus u 0000IIEHNE 3HAHKUH 110 pa3aety 1 01.04.2024
KontpoasHas padora no teMe "Kucinopoacoaepikaliie opraHnaecKue

84 POJIbHAA b pOACOACPAlIC Op 11 02.04.2024
COCIUHEHMS
AMUHBL: KJTacCH(HKALIMS, CTPOSHUE MOJIEKYI, 0011ast popmyiia, U30MEPHSI,

85 (uicaius, cTpocHn y1, 00mas hopmy P g 08.04.2024
HOMEHKJIaTypa U (pU3NYECKUE CBONCTBA

86 Xwumuueckue cBOCTBA aau(aTHUESCKUX aMUHOB 1 08.04.2024

87 AHWIMH: CTPOCHHE aHWJIMHA, OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA 1 09.04.2024

88 CmocoObI monyueHus: ¥ NpuMeHeHue anupaTHIecKuX aMUHOB 1 15.04.2024
AMMHOKHMCIOTEI: HOMEHKJIATypa U N30MepHs, (pU3HUECKHE CBOMCTBA.

89 P pus, 1 15.04.2024
OTaenpHBIC TPEICTABUTENH 0-aMHHOKHCIIOT
XHUMHUYECKHE CBOMCTBA aMUHOKHCIOT, X OMOJIOrMUECKOE 3HAYEHHUE

90 1 16.04.2024
aMUHOKHUCIIOT. CHHTE3 U THAPOIU3 MENTHI0B

91 benku Kak NpUPOIHBIE NOIUMEPHI; CTPYKTYphI OEJIKOB 1 22.04.2024

92 XuMmHuecKkHe CBOMCTBa OEIKOB 1 22.04.2024
A30TcoaepIkallye reTepolMKINnIecKiue coequHeHns. HykaenHoBbIe

93 AepRatlt portt g Y 1 23.04.2024
KHUCJIOTHI: COCTaB, CTPOCHHE U OMOJIOTHYECKAsT POITh
IIpakTrueckas padora Ne 4. Pemrenne skcnepuMeHTAIBHBIX 33124 10 TEME

94 P P pH g 1 1 29.04.2024
A3oTconepkale OpraHndeckue CoeTMHEHUS
IIpakTrueckas padora Ne 5. Pemenue skcriepuMeHTaIBHBIX 3a7a4 10 TEME

95 P P P A 1 1 29.04.2024

"PacniozHaBaHKe OpraHUYEeCKUX COCAUHEHMIT"



KoanuectBo yacos JJIeKTPOHHbIE

Ne Tema VDOKa K n Hara uudposbie
n/n yp Bcero OHT%O‘]"’HHe paKTﬁ"quK"e u3ydeHusi odpa3oBaTesbHbIE
padoThI padoThI pecypeb
96 KOHTpOJ‘IBHa:I pabota no Teme "A30Tcoaepxalire opraHuuecKre 1 1 30.04.2024
COCIMHEHUS
97 OCHOBHBIE TIOHATHS] XUMHH BEICOKOMOJIEKYJIIPHBIX COCTUHEHUH B METOIbI 1 06.05.2024
UX CHHTE3a —IIOJIMMEPHU3aIUs U MOJTUKOHICHC A
98 Ilnactmaccel. YTuauzanus v nepepadoTKa miacTuKa 1 06.05.2024
99 Dmacromepsl: HATYpaJIbHBINA CHHTETHUECKHE KayuyKu. Pe3nna 1 07.05.2024
100 Bonokna: HaTtypaibHbIe, HCKYCCTBEHHBIE, cUHTeTHYecKue. [lomumepbl 1 13.05.2024
CHEeNUATbHOTO Ha3HAYCHUS
101 }:[paKTquCKaﬂ pabota Ne 6. Pemenue 3'I'<CHepI/IM€HTaJII)HI)IX 37124 10 TeMe 4 1 13.05.2024
PacrnioznaBanue miacTMacc v BOJIOKOH
102 ?606H_IGHI/IC U CHCTEeMaTU3alus I/I3yqe"HHoro MaTtepuana 1o Teme 1 14.05.2024
BricokoMonekynspHbIe COeTUHEHHS
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
11 KITACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uupposeie
w/n Tema ypoxka Beero KOHTpﬁOJIbeIe HpaKTﬁnqecmle W3yuenus 06pazoBaTebHbIE
padoThI padoThI pecypebi
1 AToM. CocTaB aTOMHBIX s1€p. XUMHUECKUI 3JI€MEHT. 1 08.09.2023
N3oTomnsl
2  CrpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB, KBaHTOBEIE yrcia 1 08.09.2023
3 Knaccugukaiius XAuMHUECKUX JIEMEHTOB (s-, p-, d-, f- 1 09.09.2023
JJIEMEHTHI)
4 PacmpeneneHue 3J1€KTPOHOB 110 aTOMHBIM OpOUTAIISIM 1 15.09.2023
5 DJNeKTpOHHBIE KOH(PUTypalui aTOMOB JIEMEHTOB B 1 15.09. 2023

OCHOBHOM U BO30YKJIEHHOM COCTOSTHUHU



KoanuecTBo yacos DJIeKTPOHHbIE

Ne Tema VDOKA Hara uudgponbie

o/ yp Beero KOHTpﬁOJIbHLIe HpaKTﬁnqecmle u3yuenns oBpazoBaTeBHbIC
padoThI padoThI pecypeni

5 DEeKTPOHHBIE KOH(UTYpaIli HOHOB. 1 16.09.2023

DNEeKTpOOTPULIATEIbHOCTh

IIepunonnueckuit 3akoH u Ilepuonnueckas cucrema
7  xmmumdeckux dneMmeHToB 1. M. MenneneeBa, cBs3b ¢ 1 22.09.2023
COBPEMEHHOI TEOpUEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHUYECKUX
8  srmeMeHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BemecT 1 22.09.2023
0 TPYIIaM | IeproamM

9  Cucremarusanys 1 0000IIEHNE 3HAHNUN 10 TEME 1 23.09.2023
Buner xumudeckol cBsi3u. MexaHu3mMbl 00pa3oBaHMs

10 xoBaneHTHOI cBs3U. Bogoponnas cBsa3b. Mexmonekynsapasie 1 29.09.2023
B3aUMOJICUCTBUS
BaneHTHOCTE M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b

11 53eKTPOHHOM CTPYKTYPHI MOJIEKYJI C X T€OMETPUUYECKUM 1 29.09.2023
CTPOCHHEM
IIpencraBieHns 0 KOMIDIEKCHBIX COEIMHEHNAX: COCTAB U

12 P a 1 30.09.2023
HOMEHKJIaTypa

13 BerecTBa MOJIEKyISIPHOTO U HEMOJEKYISIPHOTO CTPOCHHUSI. 1 06.10.2023
Tunel KPUCTAIIIMYECKUX PEUIETOK U CBOMCTBA BEILIECTB o
IMousarne o gucnepcHbIX cucreMax. [Ipeacrasienne o

14 JHCTIep peat 1 06.10.2023
KOJUTOMIHBIX pacTBOpax
VicTtuHHBIE pacTBOPHI: HACHIIIICHHBIEC U HEHACHIIIEHHBIE,

15 1 07.10.2023
pactBopuMOCTh. KpucTamioruapaTtsl

16 CnocoObl BeIpaXKeHHSI KOHIICHTPAIIMHA PACTBOPOB 1 13.10.2023
Pemenne 3amay ¢ ncnojib30BaHUEM IMOHATHH '"MaccoBasl OIS

17 A Ao 13.10.2023

pacTBOpEHHOTO BelecTBa'", "MoJIsipHas KOHIEHTpaus'"



KoanuecTBo yacos DJIeKTPOHHbIE

Ne Tema VDOKA K n Hara uudgponbie

n/n yp Bcero OHT%OM’HHe paKTﬁ"quK"e U3yYEeHUS o0pa3oBaTte/ibHbIE

padoTbI padoThbI pecypebi

18 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BemecTs 1 14.10.2023

19 Cucremaruzanus 1 0000IIEHNE 3HAHUI 10 TEME 1 20.10.2023
KontponbHas padota mo temam "CTtpoeHue aTomMa.

20 IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema 1 20.10.2023
xumuueckux sneMenToB J[. . Menaeneesa", "Ctpoenue T
BemecTBa. MHOrooOpasue BemecTs"

naccuuKanus XUMUYECKUX peakluii B HEOPraHUYECKON U
K

21 OpPraHUYECKO XUMUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB; 91.10.2023
3aKOH COXPaHEHHUs U IIPEBPALCHUs SJHEPTUU [IPU XUMUYECKUX "
peaKuusax
TemnoBsie A3 (HeKThl XUMUYECKUX PEAKIUH.

22 1 27.10.2023
TepMoxumuueckue ypaBHEHHs

23 Brruucienus mo ypaBHEHUSAM XUMHUYECKUX PEAKIIUMA U 1 97102023
TEPMOXUMHUYECKUM YPaBHECHUSIM o

24 CKOpoCTh XMMHUYECKOH peaklii, €€ 3aBUCUMOCTD OT 1 98.10.2023
paznuuHbIX (hakTopoB. Karanus u kaTanu3aTopbl o

25 TOMOTeHHBIE ¥ TETEPOTCHHBIC PEaKIUu 1 10.11.2023

2 [IpakTuueckas padora Ne 1 no teme "BiusiHue pa3audHbIX 202

6 (akTOpPOB HAa CKOPOCTh XMMUUYECKON peakiuu" . ! 10.11.2023
OOpatuMble 1 HEOOpaTUMBbIEe peaklui. XUMHUYECKOe

27 ' 1 11.11.2023
paBHOBeECHE

28 [IpakTuueckas padora Ne 2 o Teme "BriusiHue pa3audHbIX 1 1 17.11.2023
(bakTOpOB Ha MOJIOKEHUE XMMUYECKOTO paBHOBeCHs" o
OnexrponauTuyeckas aucconuanus. CHUIbHbIE U c1alble

29 P Areeotan 1 17.11.2023

OJICKTPOJINUTEI. CreneHb JUCCOoIHanuun



Ne
n/n

30

31

32

33

34
35
36
37

38
39

40

41

42

43

44

Tema ypoka

Honnoe npousseaenue Bojsl. Cpea BOJAHBIX paCTBOPOB.
Bonopoansrit nmokazarens (pH) pactBopa

I'maposnns cosneit. Peakuuu, mpoTekaromuye B pacTBopax
ANEKTPOJIUTOB

[TpakTrueckas padota Ne 3 o Teme "XuUMHUYECKHE PEAKIINH B
pacTBOpax 3MEKTPOJIUTOB"

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakuy. Baxkneinme
OKHCJIUTEIN U BOCCTAHOBUTENH

MeTo/ 37IeKTPOHHOTO (3JE€KTOHHO-HOHHOT0) OanaHca
DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB
Pemenue 3a1a4 pa3nu4HbIX TUIIOB

Pemenue 3a1a4 pa3nu4HbIX TUIIOB

Cucremarusanus 1 0000II€eHHE 3HAHUH 10 TEME
"Xumuaeckue peakiun"

Kontponbhas padota mo teme "Xumudeckue peakiun"

[Tonoxxenne HemetamioB B [leproauueckoil cucreme
XUMHUYEeCKUX dyieMeHToB [[. 1. MeneneeBa u 0COOCHHOCTH
CcTpoeHUs ux aroMoB. DU3nUECKUE CBOMCTBA HEMETAJIIOB

AJUTOTpOTINS HEMETAJUIOB (Ha IPUMepe KUCIOPOIa, CePBI,
docdopa u yraepoaa)

Bogopona: nonyuenue, pusndeckue u XMMHYECKHE CBOICTBA.
Maapuast

["aymorensl: HAXOXKICHHUE B IPUPOJIE, CIIOCOOBI TIOTYICHUS,
¢bu3nuecKkrue 1 XUMUYEeCKHe CBONCTBA

lManorenoBonopoasl. BaxxHenme Kucaopoacoaepxame
COETMHEHHUS TAJIOT€HOB

KoaunuyecTBO 4acoB

KonTpoabusbie IlpakTuueckue

Beero padoThI padoThbI

[EEN
[EEN

N

Jlara
U3ydeHus

18.11.2023
24.11.2023
24.11.2023

25.11.2023

01.12.2023
01.12.2023
02.12.2023
08.12.2023

08.12.2023
09.12.2023

15.12.2023

15.12.2023
16.12.2023
22.12.2023

22.12.2023

DJIEKTPOHHbBIE

uudgponbie

o0pa3oBaTte/ibHbIE

pecypchbl



Ne
n/n

45

46

47

48
49
50
51

52

53

54

55
56
57

58

Tema ypoka

JlaGopaTopHble U TPOMBITIUICHHBIE CITIOCOOBI MTOTyYEHUS
rajoreHoB. [[pyuMeHeHne raJloreHoB U UX COCIMHEHU I

[TpakTudeckas padbota Ne 4. Pemenue sKkcriepuMeHTaTbHBIX
3azad4 mo reMme "l"anorednr"”

Kucnopon: nabopaTopHble ¥ TPOMBIIUIEHHBIE CIIOCOOBI
MOJTy4YeHHUsI, PU3NIECKUE U XUMHUYECKHE CBOMcTBA. O30H.
[TpumeneHne KUCIOPOAa U 030Ha

OKcHIbl ¥ IEPOKCHIBI
Pemenue 3amau pa3aM4HBIX THIIOB

Cepa: HaxOKJIeHHE B IPUPOJIE, CIIOCOOBI MOJTyUEHHUS,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA

CepoBoaopo, cyabduabt

Kucnoponconepxkamue coenunenns cepbl. OCOOCHHOCTH
CBOWCTB CEPHOM KUCIIOTHI

[TpakTuueckas pabota Ne 5. Pemenue skcriepuMeHTaIbHBIX
3amau o Teme "Cepa u e€ coenuHeHus"

A3BOT: HaAX0XKJICHHE B MPUPOJIC, CITOCOOBI MOTyUEHHUS,
¢bu3znyecKkre U XUMHUYEeCKHe CBOMCTBA. AMMUAK, HUTPUIBI

Kucnoponcoaepxamue coequaenust a3ota. OcCoOeHHOCTH
CBOWCTB a30THOU KUCJIOTBI

[IpumeneHue a3oTa U €ro coequHeHU. A30THbIE y100peHus
docdop: HaXOXKICHUE B PUPOJIC, CTOCOOBI TTOTyUCHUS,
¢dusnyeckre 1 xumuueckue coiictsa. @ochuasl u pochun

Oxcunsl hocdopa, pochopconepxamue kucaotsl. Comu
dhochopHOI KUCTOTHI

KoaunuyecTBO 4acoB

KonTpoabusbie IlpakTuueckue

Beero padoThI padoThbI

N e

Jlara
U3ydeHus

23.12.2023

28.12.2023

28.12.2023

29.12.2023
12.01.2024
12.01.2024
13.01.2024

19.01.2024
19.01.2024
20.01.2024

26.01.2024
26.01.2024
27.01.2024

02.02.2024

DJIEKTPOHHbBIE

uudgponbie

o0pa3oBaTte/ibHbIE

pecypchbl



Ne
n/n

59

60

61

62
63
64
65
66
67
68
69
70

71

72

Tema ypoka

[Ipumenenue pochopa u ero coenuuennii. DochopHbie
ynoopeHus

[TpakTudeckas padbota Ne 6. Pemenne skcriepuMeHTaTbHBIX

3ama4 o Teme "A3oT u pochop 1 ux coenMHEHHS"

VYriepos: HaxoKJIeHUE B MPUPOIC, AJUIOTPOITHBIC
Moaudukanu; GU3NICCKUEe 1 XUMHUIECKHE CBOMCTBA,
IIPUMEHEHHE

Oxcup yrnepona(Il), oxcuna yrnepoga(IV), yronbaas kucinota

" e€ con
PCIHGHI/IG 3a1a4 paSJII/I‘IHI)IX THUIIOB

Kpemuuii: HaxoXaeHne B PUPOJIE, CIIOCOObI MOTyYSHHS,
¢bu3nyeckrue 1 XMMUYECKHE CBOMCTBA

Oxcun kpemuusi(IV), kpeMHuEBask KUCIOTa, CUITUKATHI

IIpumeHneHne kpeMHus U ero coeqnHeHui. CTeKno, ero
MOJIy4Y€HHUE, BU/IbI CTEKIIA

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

CucreMatusanus 1 0000IIEHNE 3HAHUM 10 TEME
"HemeTamasr"

Konrtponsnas padora no reme "Hemerasisr"

AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIH
101005 (310):8

[Tonoxxenne metaiuioB B [lepuoanyeckoit cucreme
XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK AaTOMOB METAIIOB

OO6mme guznueckre cBOMCTBA MeTAIUIOB. [IpuMeHeHne
METAJIJIOB B OBITY M TEXHUKE

KoaunuyecTBO 4acoB

KonTpoabusbie IlpakTuueckue

Beero padoThI padoThbI

[EEN

[ =

Jlara
U3ydeHus

02.02.2024

03.02.2024

09.02.2024

09.02.2024
10.02.2024
16.02.2024
16.02.2024
17.02.2024
22.02.2024
22.02.2024
24.02.2024
01.03.2024

01.03.2024

02.03.2024

DJIEKTPOHHbBIE

uudgponbie

o0pa3oBaTte/ibHbIE

pecypchbl



KoanuecTBo yacos DJIeKTPOHHbIE

Ne Tema VDOKA K n Hara uudgponbie
n/n yp Bcero OHT%OM’HHe paKTﬁ"quK"e U3yYEeHUS o0pa3oBaTte/ibHbIE
padoTbI padoThbI pecypebi

73 CmuiaBsl MeTasuioB. Kopposust metamios 1 07.03.2024

74 Pemenue 3a1a4 pa3IMYHbBIX TUIIOB 1 07.03.2024
DNEKTPOXUMHUYECKHH s HaNpsOKeHU MetauioB. O0mmue

75 P DA Harp - 1 09.03.2024
CHOCOOBI TIOTYYEHUS] METAJUIOB
OO0mas xapakTepucTuKa MeTaioB [A-rpyrmis

76 [Tepunoanyueckoil CHCTEeMbl XUMUYECKUX dJIEMEHTOB. HaTpuii u 1 15.03.2024
KaJlui: nojay4yeHue, Gu3nueckue u XMMUYECKHe CBOMCTBA, R
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX COSAUHEHUI
O6mas xapakrepuctuka MetamioB [IA-rpymnmb

77 [Tepuoanyueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB. Maruui 1 15.03.2024
U KaJbIHil: mony4yeHue, Gu3nieckue U XUuMUYECKUe e
CBOMCTBA, MPUMEHEHNE MTPOCTHIX BEIIECTB U UX COCAMHEHUI

78 JKEcTKOoCTh BOJBI M CIIOCOOBI €€ yCTpaHCHHUS 1 16.03.2024
AIIOMUHUHN: IOJIy4eHHe, PU3NIeCKUe U XUMUYCCKUE

79 0 yaemne, ¢ 1 22.03.2024
CBOMCTBa, IPUMEHEHNUE
AM@doTepHBIE CBOICTBA OKCUIA U THIPOKCHUIA ATIOMUHUS

go Amborep /1 W THAPORCHI | 22.03.2024
TUAPOKCOKOMILIEKCHI aTFOMUHHUS, UX TTPUMEHEHNE

81 Pemenune 3a1a4 pa3TMIHbBIX THIIOB 1 23.03.2024

82 [IpaxTnueckas padota Ne 7. Pemienue skcnepuMeHTaIbHBIX 1 05.04.2024
3a1a4 no Teme "MeTauibl TN1aBHbIX noArpymmn"” T

83 OO01mas xapakTepucTUKa MeTaioB mo0ouHbIx noarpymnn (b- 1 05.04.2024
rpynn) [leproanyueckoit cUCTEMbl XUMUYECKUX JIEMEHTOB T
dusnueckre U XUMHUYECKUE CBOMCTBA XpOMa U €T0

84 y p 1 06.04.2024
COEIMHEHMH, UX TPUMEHEHUE
Baxueiinine coequHeHuss Mmaprauna. IlepMadnranaTt kaaus

85 A prafua. 1iep | 12.04.2024

€r0 OKHUCJINTELHBIE CBOMCTBA



KoanuecTBo yacos DJIeKTPOHHbIE

Ne Tema VDOKA K n Hara uudgponbie
n/n yp Bcero OHT%OM’HHe paKTﬁ"quK"e U3yYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi

du3nYecKUe U XMMUYECKHE CBOMCTBA XKejle3a U €ro

86 N 12.04.2024
coequHeHui. [loydenne u mpuMeHeHNEe CIIJIaBOB JKee3a
du3nuecKkue U XMMHUECKIE CBOMCTBA MEJU U €€ COCTUHCHMUIA,

87 A A 1 13.04.2024
WX IPUMCHEHHUE
du3nYecKue U XMMUYECKHE CBOMCTBA IIMHKA U €0

88 y " 1 19.04.2024
COCIMHEHUH, X MpUMEHEeHHE. [ MIPOKCOKOMIUICKCHI ITUHKA
IIpaktuueckas padora Ne 8. Pemenue sxcnepuMeHTaAIbHBIX

gg P b pHM 1 19.04.2024
3a/1a4 1o TeMe "MeTasuibl TOOOYHBIX TTOATPYIIIT

90 Pemenue 3a1a4 pa3IMYHBIX THIIOB 1 20.04.2024
O06001IeHNEe U CHCTEMATHU3alNs U3YYCHHOI0 MaTepuaja o

91 . / T 3y p 1 26.04.2024
TeMe "MeTaibl

92 KonrponbsHas padora mo reme "MeTtauisr” 1 26.04.2024
Amnanus pe3ynbTaToB KOHTPOJILHOM padOThI, KOPPEKIUS

93 pesy P P PPeihl 1 27.04.2024
OIIMOOK
Ponpb xumun B obecrieueHUN YCTOWYHUBOTO PA3BUTHS

94 dgenoeuectBa. [IoHsATHE O HAYYHBIX METOAAX UCCIIeOBaHusS 1 03.05.2024
BEIIIECTB
HayuHble MpUHIUITBI OpraHU3alud XUMHYECKOTO

95 mnpowusBozacTBa. [IpoMEBIIITICHHBIE CTIOCOOBI TOTYICHHS 1 03.05.2024
Ba)KHCHIIINX BEILIECTB
XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIECH CPEIbl H €TI0

96 P PY@IOeH cpea 1 04.05.2024
ITOCICCTBUS

97 Xwumus u 3M0pOBbE YeoBeKa. JIekapcTBEHHBIE CpeICTBA 1 10.05.2024
Xumust muny. Pojib XxuMun B o0ecieyeHUH MHUIIEBOM

98 - - 1 10.05.2024
0€301aCHOCTH

99 Kocmernueckue u napgromepHsie cpeactsa. beitoBas xumus 1 11.05.2024



KoanuecTBo yacos DJIeKTPOHHbIE

e Tema ypoka K I Hara uudpoBLIe
n/n yp Bceero OHT%OM’HHe paKTﬁ"quK"e U3yYEeHUS o0pa3oBaTte/ibHbIE
PaboTHl Pa0OTEI pecypchbl

XuMUA B CTPOUTENBCTBE. BaxkHelie CTpouTesIbHbIE U

1 17.05.2024
KOHCTPYKIIMOHHBIC MaTEPUAITBI
101 XuMUS B CETBCKOM X03s1icTBE. OpraHuyecKkue u 1 17 05.2024
MUHEPAJIBHBIC YI00pEHUS
102 Cucremaruzanus 1 0000IIEHNE 3HAHUI 10 TEME 1 18.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnace/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., [Ipo3nos A.A., JIynun B.B.;
non penaknueii Jlyauna B.B., O0miecTBo ¢ orpaHUnYeHHON 0TBETCTBEHHOCTHIO «[PODA»;

AxuunonepHoe obmectBo «M3narenscTBo «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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