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NNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma mo XuMuu Ha ypOBHE CpeAHETO 001Iero oOpa3oBaHus pa3padoTrana Ha ocHOBe DeepanbHOro 3akoHa ot 29.12.2012 Ne 273-
@3 «O6 obpazoBanuu B Poccuiickoit @enepanumny, TpeboBaHMi K pe3yabTaTaM OCBOCHHUs (efepalibHOi 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero obpazoBanusi(POII COO), npencraBineHHbx B DeepaibHOM rocyaapcTBEHHOM oOpazoBaTtenbHOM crangapte COO, ¢ yuérom Konnenmuu
npenojaBaHusl yd4eOHOro mnpeamera «XuMus» B 00pa3oBaTesbHbIX opraHuzanusax Poccuiickoir @enepanuu, peaau3ylolIUX OCHOBHbBIE
o0Opa3oBaTenbHbIE MPOTPaMMbl, U OCHOBHBIX ToJokeHul «CTpareruu pa3BuTHs BocnuTanus B Poccuiickoit denepanuu Ha nepuon a0 2025 roga»
(Pacnopsiokenue [paBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMmHsl Ha ypOBHE YTrITyOJIEHHOTO M3YYEHUS 3aHMMAET Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-HAaydyHOTo oOpa3oBanus yqamnmxcs 10—11 kmaccos.
W3y4yenue mpenmera, peaausyemMoe B yclnoBusx auddepeHnpoBaHHOro, mpopuiabHOro o0ydeHus, MpU3BaHO 00ECIEeYnTh 00Ie00pa30BaTEeIbHYI0 U
OOIIEKYJIBTYPHYIO TIOATOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOAUMYIO JJISl aJanTaliui uX K OBICTPO MEHSIOMIMMCS YCIIOBHSIM KH3HH B COIIMYME, a
TaKKe Ul MPOJOJDKEHHsS OOydYeHHs B OpraHU3alMAX NPo(ecCHOHAIBHOrO 00pa3oBaHMs, B KOTOPBIX XUMHS SIBISICTCS OJHOH W3 HMPUOPHTETHBIX
JUCHUIIINH.

B nporpamme mo XxuMHMM Ha3zHaueHHE MpeaMeTa «XHUMUS» MOoJy4yaeT MOAPOOHYIO MHTEpPIIPETAlMI0 B COOTBETCTBMM C OCHOBOIOJArarolIMMU
nonoxkeHuasMu ®I'OC COO o B3anMMOOOYCIIOBICHHOCTH IIeJieH, COJep’KaHus, pe3ylbTaToB OOydeHUs U TpeOOBAHWH K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB. CBUJETEIHCTBOM TOMY SIBJISIFOTCS CJIEAYIOIINE BBITOJIHAEMbIE IIPOrPaMMON IO XUMUU (PYHKIIUU:

MH(POPMAIIMOHHO-METOINYECKasi, peain3alus KOTOpoil oObecrieunBaeT nojiydyeHue MpeaCcTaBIeHHs O LesIX, COAepKaHuU, 00ILel cTpaTeruu o0ydeHus,
BOCIIUTAHMSI U Pa3BUTHUS O0yUaIOUINXCS CPEJICTBAMU IIPEIMETA, N3Y4aeMOro B paMKaX KOHKPETHOTO Mpoduis;

OpraHU3alMOHHO-TUIAHUPYIOLIAsA, KOTOpas MpeAyCMAaTpUBACT OIpPEAEICHUE: IPUHLUIIOB CTPYKTYPUPOBAHHUS M IIOCIEIOBATEIBHOCTH W3Yy4YECHUS
y4eOHOro MaTepuasna, KOJIMYECTBEHHBIX M KaUeCTBEHHBIX €r0 XapaKTEPHCTUK; MOAXO0J0B K (POPMHUPOBAHUIO COJAEPKATEIbHON OCHOBBI KOHTPOJIS U
OLIEHKU 00pa3oBaTeIbHBIX JOCTHKEHUH 00yUyaromuxcsi B paMKax UTOrOBOM aTTecTalliu B pOpMe €AMHOTO roCyJapCTBEHHOIO 3K3aMeHa M0 XMMUH.

[Tporpamma asst yriyOnEHHOTO U3YUYEHUS] XUMHH:
YCTaHABIIMBA€T HMHBAapUAHTHOE IPEJAMETHOE COJAEpKaHMEe, O0sA3aTeIbHOE MJI1 H3YYEeHHS B paMKax OTAEIbHBIX MNpoduiel, MpeaycMaTpUBaeT

pacmpesienieHre U CTPYKTYPHUPOBAHUE €T0 0 KilaccaM, OCHOBHBIM CO/IEP KAaTeIbHBIM JIMHHUSIM/pa3iesiaM Kypca;
TaéT MpUMEPHOE pacmpe/ieiieHue yueOHOT0 BpeMEHHU, PEKOMEHTYEMOTO ISl H3YUEeHUSI OTIACTBHBIX TEM;



npeajaraeT NpPUMEPHYIO IOCIEA0BATENbHOCTh H3YYEHHs Y4eOHOro MmaTepuana C y4ETOM JIOTUKHM IOCTPOEHHUS Kypca, BHYTPHUIIPEIMETHBIX U
MEKIPEIMETHBIX CBS3EH;

naéT METOIUYECKYI0 MHTEPIIPETALMIO LIeJel U 3a/1a4y U3ydeHHs MpeMeTa Ha YriIyOJIEHHOM YpOBHE C y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero obmiero oOpa3zoBaHUsl, COJEPKATEIBHON XapaKTEPUCTHKHU TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS OCHOBHOW O0pa30BaTEIbHOW MPOTPAMMBI
cpenHero oOmiero oOpa3oBaHus (JIMYHOCTHBIX, METANPEAMETHBIX, IMPEAMETHBIX), a TaKKe C y4€TOM OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEJIbHBIX
JEUCTBHUI 00YJarOIIErocs 10 OCBOCHHIO COJEPIKAHUS TIPEIMETA.

[To BceM Ha3BaHHBIM MO3UIIMSM B POTpaMMeE MO XUMHH MPEyCMOTPEHA MPEEMCTBEHHOCTh C 00YYeHHEM XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus. 3a TpeleliaMd yCTaHOBJICHHON MpPOTpaMMON IO XHUMHHU 00s3aTelbHOW (MHBApPHAHTHOW) COCTAaBISIONICH COJIepKaHUS YIeOHOTO
npenMera «XUMHS» OCTa€TCs BO3MOXKHOCTh BBIOOpa €ro BapUaTHUBHOM COCTAaBJISIONICH, KOTOpas JOJDKHA OIpPENessThCs B COOTBETCTBUU C
HaIpaBJICHUEM KOHKPETHOTO MPOduiIst 00ydeHHsI.

B cootBerctBuu ¢ xonunentyaibHsiMUA nojiokeHussMu GI'OC COO o Ha3HaYeHHH MPEAMETOB 0A30BOTO U YriIyOJIEHHOTO YPOBHEHM B CHCTEME
nuddepeHIMPOBaHHOTO 00yUYEHHUsS Ha YPOBHE CPEHEro 001ero oopa3oBaHMs XUMUs Ha YPOBHE YIiyOJIEHHOIO M3YyUEHUs HAlpaBlIeH Ha pPealn3aluio
MPEEMCTBEHHOCTH C TIOCIIEAYIOIMIMM 3TarloM IOJNy4eHHs] XMMHUYECKOTO O00pa30BaHUS B paMKaxX HM3Y4YCHHUs CICIUAIBHBIX €CTECTBEHHO-HAYYHBIX H
XMMUYECKUX JUCLUILUIMH B By3aX W OpraHU3alUsaX CPeAHEro NpoQecCHOHaIbHOro oOpa3oBaHMsA. B 3TOH CBSA3uM u3yuyeHHe Hpeamera «XUMUS»
OPHEHTHUPOBAHO TPEHMYIIECTBEHHO HA paCIIMpEHHE U YIIIyOJCHHE TEOPETHYECKOW M MPAaKTUYECKOH IMOATOTOBKH OOYYaromMXCsi, BBIOPABIIMX
onpenenéHHbI Npoduiab 0O0ydyeHHUs, B TOM 4YHUCJIE C TMEPCIEKTUBON MOCIENYIOIEro IMOJIYy4YeHUs! XUMHUYECKOro oOpa30oBaHMs B OpraHU3aIUsIX
npodeccuonansHoro obpasosanusd. Hapsny c atum, B cBete TpeboBanuit ®I'OC COO k muiaHupyeMbIM pe3ylibTaTaM OCBOEHUs (enepaibHOU
00pa3zoBaTeNbHON MPOrpaMMbl CPEeTHEr0 O0IIero 0Opa3oBaHus U3yUYEeHUE MpeaMeTa «XUMHs» OPUEHTHPOBAHO TaK)Ke Ha pelleHue 3a7ad BOCIIUTaHUS
U COIMAIFHOTO Pa3BUTHA OOydYaIOMIMXCs, Ha ()OPMHUPOBAHHUE y HUX OOLICHHTEIICKTYAIbHBIX YMEHHUH, YMEHUH palioHAIN3alUN YIeOHOTO Tpyaa U
0000IIEHHBIX CITOCOOOB IEATENBHOCTH, UMEIOIINX MEXIUCIUIITMHAPHBIN, HAATIPEIMETHBII XapakTep.

CocrapisromuMu npeaMeTa « XMMHUs» Ha YpOBHE YIIIyOJIEHHOTO U3YUEHUS SBIAIOTCA YriyOn€HHbIe Kypcehl — «Opranuueckas Xxumusi» 1 «O01as
1 Heopranuueckas Xumusi». [Ipu onpeaeneHuu Noaxoa0B K 0TOOPY M CTPYKTYPHON OpraHU3aI[uH COAEPKAHMS 3TUX KyPCOB B POrpaMMe 110 XUMUH 3a
ocHoBY NpuHATHI nosnoxxeHUuss PI'OC COO o paznuuusx 6a30BOro u yriayO0iaEHHOT0 ypoBHEH U3yUSHHs TpeIMETA.

OcHoBy cozaepxkanust KypcoB «Opranundeckas xumusi» 1 «OO011asi 1 HeopraHu4eckasi XMMHs COCTABJIIET COBOKYITHOCTh MPEJAMETHBIX 3HAHUHN U
YMEHUH, OTHOCSIUXCA K 0a30BOMY YPOBHIO M3y4eHMs MpeaMmera. DTa CHUCTeMa 3HAaHUI IOJydaeT ONpeiel€HHOE TEOPETUYECKOE JIOTOJIHEHHE,
MO3BOJISIIOIIEE OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJBIINM 00BEM (hakToIOrHYecKoro Matepuania. Tak, Ha yriIyOJI€HHOM ypOBHE U3yueHUs MpeaMeTa
obecriedeHa BO3MOXKHOCTb 3HAYMTEIBHOTO YBEIMYEHUs O00bEMa 3HAHMH O XHMMHUYECKHMX 3JEMEHTaX M CBOMCTBAaX HX COEAMHEHUIl Ha OCHOBE
paciiipeHus U yriiyOJleHUs MPeJCTaBICHUN O CTPOSHUH BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAaHUS peakiii, paccMaTpHUBaeMBbIX
C TOYKHU 3pEHUS XUMUYECKOW KMHETUKU U TEPMOAMHAMUKU. V3ydeHne nepruoanyeckoro 3akoHa u llepuoanyeckoi cCUCTEMBbl XMMUYECKUX 3JIEMEHTOB



0asupyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHUYECKUX IMPEJCTABICHUSAX O CTPOCHMM aTroMa. XHMHUYECKas CBS3b OODBICHSETCA C TOYKU 3PEHUS
SHEPTreTUYECKUX U3MEHEHUH Npu e€ 00pa30BaHUU U Pa3pyIICHUH, a TAKXKE C TOYKU 3PEHUS MEXaHU3MOB €€ oOpa3oBaHusd. M3ydeHue TUIOB peakiuii
nomnonHsercs (HOpMHUPOBAHHEM IMPEACTABICHUN 00 SJIEKTPOXMMHUYECKHUX IMpoIeccax M SJIEKTPOJIM3€ pPacIulaBOB M PAcTBOPOB BellecTB. B kypce
OpPraHMYECKON XWMHH TIPU PACCMOTPEHHHM PEAKIIMOHHOW CHOCOOHOCTH COCOUHEHHWH yremsieTcss 0oco0oe BHUMAHUE BOMpocaM 00 3JIEKTPOHHBIX
s¢dekrax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIUi.

Ocoboe 3HaueHHWE MUMEET TO, YTO Ha COJACpXKAHHWE KypCOB XMMHUHU YIIIyOJEHHOTO YPOBHS M3YYEHHUS I KJIACCOB ONPEAEIEHHOTO MpOoQuis
(rmaBHBIM 00pa3oM Ha UX CTPYKTYpPY M XapakTep JOMNOJHEHUH K oOmiel cucreMe NpeIMETHBIX 3HAHHWM) OKa3blBAlOT BIUSHHE CMEXHBIE NPEIMETHI.
Tak, Hampumep, B COJCpKAHWU TPEAMETa I KJIACCOB XMMHUKO-(U3NUIECKOTO Mpomis OONbIIoe 3HaueHHE OyAyT WMETh JJIEMEHTHl Y4eOHOTO
Mmatepuaia no oouiei xumuu. Ilpu uzyyeHun npexmMera B JaHHOM Cilydae akLEHT OyJeT cjieflaH Ha OOLIHOCTh METO/I0B MO3HAHMS, OOLIHOCTh 3aKOHOB
U TEOpuil B XMMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsl Teopus (MOJIEKyJIsipHasi TeOpusl B (PU3MKE), 3aKOHBI COXPAHEHUs MAacChl U SHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, JIEKTPOJIN3a, IPEJCTABICHNUS O CTPOCHUHU BEILECTB U JAPYTroe.

B 10 X%e BpEM:A B COACPIKAHNHN IPEAMETA JIs1 KIIaCCOB XAMHUKO-0HMOJIOrHYECKOI0 HpO(bI/IJ'IH OOIBIINI y,[[eJ'IBHBIfI BE€C 6y,Z[CT HMCTb OpraHn4ycCKasi
xuMusa. B atom cIydyac MnpeaoCTaBIsICTCA BO3MOKHOCTL JJIA Oonee 00CTOATEIHLHOIO PacCMOTPCHUA XHUMHYCCKOM opranu3alr KIICTKU KakK
OHOJIOrHYeCKOM CHUCTCMBI, B COCTaB KOTOpOﬁ BXOZIAT, K MIPUMCPY, TAKUEC CTPYKTYPHBIC KOMIIOHCHTHI, KaK JIMIIU/BI, 66J'IKI/I, YIJIeBOAbI, HYKJICUH OBbIC
KHCJIOTBI U JPYIruc. HpI/I 9TOM 3HAHHUSA O COCTaBE M CBOMCTBAX HpeILCTaBI/ITeJIeﬁ OCHOBHBIX KJIACCOB OPraHMYCCKHUX BCHICCTB CIYXKAaT OCHOBOM IS
HU3YUCHUS CYHIHOCTH IIPOLUECCCOB (I)OTOCI/IHTGSa, AbIXaHUWs, MAIICBAPCHU .

B niane hopmMupoBaHHs OCHOB HAyYHOT'O MHUPOBO33PEHMSI, OCBOCHUS OOLIEHAYYHBIX METOJIOB MO3HAHUS M OIbITAa MPAKTHUECKOT0 MPUMEHEHHUS
Hay4YHBIX 3HAHUMI U3y4EHUE npeaMera «XHUMHD» Ha yriayO0ia€HHOM YpPOBHE OCHOBAHO
Ha MEXIIPEIMETHBIX CBA3SX C Y4eOHBIMH MpeIMeTaMH, BXOMSIIMMH B COCTaB IpeIMETHbIX obOnacteil «EcTecTBEHHO-HAaydHBIE IPEIMETHI»,
«MaremaTrka 1 “HpopmaThka» U «Pycckuil S3bIK U IUTEpATypay.

ITpu n3ydenun yueOHoro npenmera « XUMHsS» Ha YriyOJaEHHOM ypOBHE Takke, Kak Ha ypOBHE OCHOBHOT'O M cpellHero ooiero ooOpa3oBaHus (Ha
06a30BOM ypOBHE), 3a/1aueii IEPBOCTEIICHHON 3HAYUMOCTH ABJIE€TCS (POPMHUPOBAHHE OCHOB HAYKH XMMHUU KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS,
MPAKTUYECKON JEATENbHOCTH YeJIOBEKAa U OJHOTO M3 KOMIIOHEHTOB MHMPOBOI KyJbTypbl. Pemienue sToit 3aauu Ha yriayOlIE€HHOM ypOBHE M3Y4EHHUs
IperMeTa MpernoaraeT peaan3aluio Takux 1esnei, Kak:

(dhopMHUpOBaHKE MPECTABIICHNN: 0 MAaTEPHUATHPHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBIEHUU MPUPOJIBI, O MECTE XUMHUU B CUCTEME
€CTECTBEHHBIX HayK M €€ BeIyIlel POy B 00ECTIeUeHUU YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOIEM IKOJIOTUIECKON, YHEPTeT UIECKOM
Y TIWIIEBON O€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, CO3JaHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHHUKOB DHEPTHHU, B OOECTIICUCHHH PaIllMOHAIBHOTO



IIPUPOJIOIIOIB30BaHUA, B GOPMUPOBAHUN MUPOBO33PEHHS U OOLIEH KyJIbTyphl YEJIOBEKA, a TAKXKE KOJIOIMUECKH 0OOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPEnE;

OCBOECHHE CHUCTEMbI 3HAHUM, JIEKAIIUX B OCHOBE XMMUYECKOH COCTaBIIAIONIEH €CTeCTBEHHO-HAyYHOM KapTHHBI MUpa: (yHAaMEHTAIbHBIX HOHATHH,
3aKOHOB M TEOpUM XHMHH, COBPEMEHHBIX IIPEICTABICHUNM O CTPOCHHM BELIECTBA HAa pPa3HBIX YPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKMX M KMHETUYECKUX 3aKOHOMEPHOCTAX INPOTEKaHWs XMMHMUYECKHX PEaKUUi, O XMMHUYECKOM DPaBHOBECHUH,
pacTBOpax M AUCIEPCHBIX CUCTEMaX, 00 OOIMIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO MTPOU3BOICTBA;

(bopmHpoBaHKEe Yy 00Y4aIOIUXCs OCO3HAHHOIO OHUMaHMsI BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMUYECKUX 3HAHUH JUIsl OOBSICHEHUS KIIIOUEBBIX UIEH U
npobJeM COBPEMEHHOM XUMHH, JUIsI OOBSICHEHHS M TMPOTHO3MPOBAHUS SIBICHHH, UMEIOMIUX €CTECTBEHHO-HAYYHYIO MPUPOJY; TPAMOTHOTO PELICHUS
npobieM, CBSI3aHHBIX C XUMHEH, MPOTHO3MPOBAaHUS, aHAINW3a M OLIGHKU C MO3UIMHA HKOJOrMYecCKOW Oe30HmacHOCTH MOCIENCTBUHA OBITOBOM U
MIPOU3BOJICTBEHHOH JIEATETLHOCTH YEJIOBEKA, CBA3aHHOW C XUMHUECKUM MPOU3BOACTBOM, UCTIOIF30BaHUEM U TIEPEPAOOTKOM BEIIECTB;

yriyOjaeHue NpeACTaBiICHUH O Hay4YHbIX METOAAX IO3HAHMsI, HEOOXOIUMBIX JUIsl MPHOOpPETEeHUs YMEHHH OpUEHTHPOBAThCS B MHUpPE BEIIECTB U
OOBSICHEHUS] XUMHUECKUX SBJICHUH, UIMEIOIINX MECTO B IPUPOJIE, B IPAKTUIECKOH NEATETLHOCTH U TIOBCEAHEBHOM KU3HH.

B mmane peanm3zanuy mepBOOYEPETHBIX BOCHHUTATENBHBIX M Pa3BUBAIOMIMX (YHKIUH IETOCTHONH CHCTEMBI CpeAaHero olmiero oOpa3oBaHUS MpHU
U3Y4YEHUHU IIpeMeTa «XUMUs» Ha YIayOnEHHOM ypOBHE 0CO0YI0 aKTyaabHOCTh NPUOOPETAIOT TAKUE LENH U 33a]]a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBJICHUN MPUPOJBI, YBAXEHHS K IPOIECCY TBOPYECTBA B OOJACTH TEOPETHYECKHX W MPUKIIAIHBIX
UCCIIEIOBAaHHUI B XUMUU, (OPMUPOBAHUE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TO3HAHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO M CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKHUX
LIEHHOCTEHA;

pa3BUTHE TIO3HABATEJBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEW OO0ywaromuxcs, (HOpMUPOBAHHE y HUX CO3HATEIHHOTO
OTHONICHUS K CaMOOOpa30BaHUIO U HEMPEpPhIBHOMY OOPAa30BaHMIO KaK YCJIOBHMIO YCIENIHOW MpodeccroHalbHOM M OOIIECTBEHHON AESTeNhHOCTH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

(dbopMUpOBaHHE YMEHHMI U HAaBBIKOB Pa3yMHOTO MPHUPOJOMNOIH30BAHUS, PA3BUTHE SKOJIOTHUECKON KYIbTYphI, MPHOOPETEHHE OMbITa OOIIECTBEHHO-
MOJE€3HON DKOJOTHUYSCKOM eITeIILHOCTH.

OO1mee YrCIio 9acoB, MPEIyCMOTPEHHBIX [Tl U3YUEHUS XUMHUH Ha YIITyOJICHHOM YPOBHE CpeIHEro o0Imiero oopasoBanus, coctapisger 204 yacos: B 10
knacce — 102 gaca (3 yaca B Heneno), B 11 kmacce — 102 gaca (3 gaca B Hezlemio).

COILEPKAHUE OBYYEHMUSA



10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKOl XUMHUH.
[IpenmMer 1 3HaU€HKE OPraHUYECKON XUMUH, IPEACTABIEHUE O MHOTOOOpa3i OPraHUYECKUX COETUHEHUH.

DJNEKTPOHHOE CTPOCHUE aTOMa YIJIEpOJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUSA. BajleHTHbIE BO3MOXKHOCTH aToOMa yriepoia. XUMHUYECcKas
CBSI3b B OPraHMYECKUX COEIMHEHMSX. Turbl TruOpUAM3aLMU aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHMsS KOBAJIEHTHOH CBS3U
(0OMEHHBIN M TOHOPHO-aKIIENITOPHBIN). THUIBI IepeKpbIBaHUS aTOMHBIX opOuTaneil, 6- u m-cBa3u. OauHapHas, ABOWHAsA U TpoiiHas cBsi3b. CrocoOsbl
paspbIBa cBsA3el B MOJIEKyJ1axX OpraHuueckux BeuiecTB. [loHsaTHE 0 CBOOOIHOM paauKae, HyKieopuie 1 a1eKTpodure.

Teopust crpoeHusi oprannyeckux coenuHeHuil A.M. ByTinepoBa M COBpeMEHHbIE MpPEICTaBICHUSI O CTPYKType MOJIEKYJ. 3HAaU€HHE TEOpUU
CTPOEHHUSI OPraHMYECKUX COeJUHEHU. MoJekyispHble U CTPYKTypHble (Gopmynbl. CTpykTypHble (OpMYJbl pa3IMYHBIX BHJIOB: pa3BEpHYyTas,
cokpauiéHHasi, ckeneTHas. M3omepus. Bunasl mzomepun: CTpyKTypHas, NPOCTPAHCTBEHHas. DJIEKTPOHHbIE 3(P(EKTH B MOJEKyJaX OpraHMYeCKHX
COeIMHEHUH (MHIAYKTUBHBIN U Me30MepHBIi 3¢ (HeKThI).

[IpencraBnenne o KiIacCU(pHUKAIMKU OpraHuYeckux BemiecTB. lloHsATHEe O (yHKIMOHaNbHOM rpynmne. I'omonorus. ['omonmormueckue psbl.
CucremaTtnueckas HomeHkIarypa opranndeckux coequHennit (IUPAC) u TpuBuanbHble Ha3BaHUS OTJENBHBIX MTPEICTaBUTENEH.

OcobenHocTH U Ki1accuuKanusi OpraHnueckux peakiuii. OKUCITUTEIEHO-BOCCTAHOBUTEIBHBIE PEAKITUU B OPTaHUIECKON XHUMHUH.
DKCIIepUMEHTAILHBIE METO/IbI U3YYCHHUS BEIIECTB U WX MPEBPAICHH: O3HAKOMIIEHHE ¢ 00pa3llaMu OPTraHUYECKUX BEIIECTB U MaTepHallaMu Ha

UX OCHOBE, OIBITHI [0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHuU (IUIaBiieHUE, OOyTJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHE MOJeel
MOJIEKYJI OPTaHUYECKHUX BEIECTB.




YriaeBoaopoabl.

Anxanel. ['omMonorudeckuii ps anmkaHoB, obmas Gopmyrna, HOMEHKIATypa U H30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJT
QJIKaHOB, SP*-THOPUIN3AIMS ATOMHBIX OpOUTasel yriaeposaa, 6-cBsi3b. PU3NYECKUE CBOWCTBA AJIKAHOB.

XUMUUYecKHe CBOMCTBA aJIKaHOB: p€aknun 3aMCIICHUA, HM30MEpU3allMd, JACTHAPUPOBAHUA, MNHUKIHW3alWK, IIAPOJIN3a, KPCKHHIA,
ropcHUs. HpCI[CTaBJIeHI/Ie 0 MCXaHU3MCE€ peaKLII/Iﬁ PAAUKAIBHOI'O 3aMCIICHUA.

Haxoxnaenue B npupose. CriocoObl oTydyeHus: U IPUMEHEHHUE aJIKaHOB.

[Muknoankanel. O6mas ¢opmyna, HoMeHKIarypa U u3oMepus. OcoOEHHOCTH CTPOEHHMS M XMUMHUYECKMX CBOMCTB MaibIX (LIMKJIONPOIIAH,
UKJI00yTaH) ¥ OOBIYHBIX (IIUKIONEHTaH, IUKJIOTeKCaH) MUKI0aTKaHOB. CrIoCcOObI MOTyYeHHs U IPUMEHEHHUE IIUKII0ATKAHOB.

Anxensl. ['oMoornaeckuii psi alKkeHoB, 00mas (opMyIia, HOMEHKJIATypa. DICKTPOHHOE B MMPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ alIKEHOB, SP*-
ruOpuan3anys aTOMHBIX opOuTaneil yriaepoaa, 6- U m-cBs3u. CTpyKTypHass M reoMmerpuyeckasi (Luc-TpaHc-) uzomepus. dusnueckue CBOICTBa
AJKEHOB. XMMHYECKHE CBOMCTBA: PEAKIIUU ITPUCOCANHEHUS, 3aMELIEHUS B O-TI0JI0KEHUE MPH IBOMHOM CBSI3H, MOJMMEPHU3ALMKU U OKUCIIeHUs. [IpaBuiio
MapxkoBHukoBa. KauecTBeHHBIE peakIIii Ha JBOMHYIO CBsA3b. CIIOCOOBI MOTYYESHHS U IPUMEHEHHUE AIKEHOB.

Ankanuensl. Kiaccudukanus ankagueHoB (CONpsiKEHHBIE, H30JUPOBAHHBIC, KyMyauposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U
XUMHUYECKUX CBOWCTB CONpPSDKEHHBIX AMEHOB, 1,2- u 1, 4-npucoenunenue. [lonumepuszanus conpsok€HHBIX JueHOB. CrnocoObl MOJSyuyeHUs |
IIPUMEHEHHE AJIKaJANECHOB.

Ankunsl. ["'oMosoruueckuil psii ankuHOB, 001mast hopmysa, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII
AJIIKUHOB, SP-TMOpUIM3aIusl aTOMHBIX opOutaneil yriepona. dusmdeckue CBOICTBA aJKWHOB. XUMHUYECKHE CBOWCTBA: peaKIMHU MPHUCOEAUHEHUS,
TUMEpHU3allM U TPUMEpPHU3AlNK, OKUCIeHUs. KucCIoTHBIE CBOWMCTBA aJKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBEHHBIE peakIMu Ha
TPOWHYIO CBsI3b. CIOCOOBI MONTYUYESHUS U TPUMEHEHUE aIKHHOB.

Apomaruyeckue YrieBoaoposl (apeHsl). ['omonoruueckuit psin apeHoB, oOmias ¢opmysna, HOMEHKJIATypa M H30MepHs. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYNbl OeH3ona. dusnueckue CBONCTBA apeHOB. XUMHUYECKHE CBOWCTBAa OEH30Jla U €ro TOMOJIOTOB: pPEaKIHH
3aMelleHus] B OEH30JIbHOM KOJIbLIE U YIJIEBOJOPOJHOM pajuKaie, peaklUu NPUCOEIUHEHUs, OKHUCIeHHEe romMosoroB Oensona. IlpeacraBienue o6
OpPUEHTHUPYIOIIEM JIeHCTBUU 3aMeCTUTEIeH B OEH30JIbHOM KOJIbLIE HAa MPUMEPE ATKUIBHBIX PaJUKaNoB, KApOOKCUIbHOM, THAPOKCUIBHON, aMUHO- U
HUTPOTPYMIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHMUYECKHX CBOMCTB ctupoia. ITomumepusanus ctuposia. CrnocoObl MOJydeHUS U HNPUMEHEHHE
apoOMaTHYECKUX YIIJIEBOJOPOJIOB.



[Ipuponueiit ra3. IlomytHeie HedTsHble Ta3el. Hedth m e€ mpoucxoxnenue. KameHHBIM yrojgb W MPOAYKTHI ero mnepepadoTku. CrocoObl
nepepadoTKu HeTU: MeperoHka, KPeKUHT (TEPMUYECKUH, KaTAIMTHUECKUH ), pupopMHHT, THpoiu3. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHHUE
B [IPOMBIIIIJIEHHOCTHU U B OBITY.

I'eneTnueckas CBA3b MCXKAY pa3JIMIYHbIMU KJIaCCaMU YIJICBOOOPOJ0B.

DNEeKTPOHHOE CTpOEHUE raJIOreHIIPOU3BOIHBIX YIJI€BOJIOPOIOB. Peakuuu 3aMelEeHUs rajoreHa Ha
TUIPOKCOTPYIILY, HUTPOTPYIIITY, LIMAHOTPYIIIY, aMUHOTpyImy. JleficTBMe Ha TralloreHIPOU3BOJIHBIE BOJAHOIO M CIIMPTOBOIO pPACTBOpA UIEIOYH.
B3auMozeiicTBre AUranoreHaJkaHoB ¢ MarHueM M HUHKOM. [ToHsATHE 0 MeTa/utooOpraHuYecKux coeauHeHusX. Mcnonbp3oBanue rajoreHnponu3BOIHBIX
yTJIEBOJIOPOIOB B OBITY, TEXHHUKE U IIPH CUHTE3€ OPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTANIbHBIC METOJbl HM3YYCHHs BEIIECTB M MX MPEBPAICHHN: H3yuyeHue (U3MUECKUX CBOICTB YIJIEBOJAOPOIOB (PacTBOPUMOCTD),
KAueCTBEHHBIX pEaKUUi YIJIEBOJOPOAOB pA3JIMYHBIX KilaccoB (oOecrBedyrBaHHE OpOMHONW MWJIM HOJHOW BOJIbI, pacTBOpa IMEpMaHIaHaTa Kaylus,
B3aMMOJICIICTBHE alleTUJICHa C aMMHAauHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTtBeHHOE OOHapyXeHHe YriepoJa M BOJOPOAA B OPraHUYECKUX
BEIIECTBAX, MMOJyYeHHUE ITHIICHA ¥ H3yYCHUE €ro CBOWCTB, O3HAKOMIIEHHE ¢ KoJuteKuusaMu «HedTe» u «Yromby», ¢ 0OpasnamMu miacTMacc, KayudyKoB H
PEe3UHbI, MOJICIIMPOBAHUE MOJIEKYJI YIIIE€BOJAOPO/IOB U TAJIO€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Knc.ﬂopozlconepmamne OpPraHnv4eCKue COCAUHECHUS.

[Ipenenbubie omHoaTOMHBIE CrUPTHL. CTpoeHHE MOJIEKyn (Ha TpUMEpe METaHoja W dTaHona). ['oMonormdeckuii psia, obmas dopmyna,
HU30MepHsi, HOMEHKJIaTypa U kiaccudukanusa. Ou3ndeckue cBOWCTBA MPeIeIbHBIX OJHOATOMHBIX CIIUPTOB. BOJOPOIHBIE CBSI3M MEXKIY MOJIEKYIaMH
CIIUPTOB. XUMHYECKHE CBOICTBA: pC€aknuu 3aMCIICHHUA, ACTUApaTaliv, OKHUCIICHUS, BSaHMOﬂeﬁCTBHe C OpraHNM4C€CKUMHU W HCOPTraHNMYCCKUMU
kucnoramu. KauecTBeHHas peakiusi Ha OJHOATOMHBbIE CHHPTHL. J[eficTBHME ATaHONA M METaHOJa Ha OpraHu3M 4yenoBeka. CrocoObl MONYyYEHHUS H
MNPUMEHCHUC OJJHOATOMHBIX CIIMPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa 1 u3oMepusi. OCOOEHHOCTH PU3NUECKUX U XUMUYECKUX CBOMCTB.
MHoOroaTtoMHble CHOUPTHI — ATWIECHIVINKOIb W IIHLEpUH. PU3NUECKHE M XUMHUYECKHE CBOMCTBA: PEAKIMM 3aMEILEHUS, B3aUMOACUCTBHE C

OPraHNM4€CKMMHU MW HCOPraHUYCCKUMHU KHCJIOTaMH, Ka4YCCTBCHHAsA pPCaKIMd Ha MHOIOATOMHBIC CITMPTHI. Hpe)ICTaBHeHI/Ie O MECXaHH3ME peaKuan
HYKHGO(I)I/IJIBHOFO 3aMCIICHUA. HeﬁCTBHC Ha OpraHu3M 4€JIOBCKaA. CnocoObl MOJIY4YCHHA U MPUMCHCHUC MHOT'OATOMHBIX CITMPTOB.



®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIHMSHHUE THIPOKCOTPYIIBI M OeH30JbHOTO siapa. dusmyeckue cBoiictBa (eHOna. OCOOCHHOCTH
XUMHYECKUX CBOUCTB ¢eHona. KadectBennple peaknuu Ha ¢eHon. TokcuuHocTh (ernona. CrocoObl ToNydeHUss W TMpUMEHEHHe (eHona.
denondopMabaeTUAHAS CMOJIA.

KapOoHunpHbIE COGAMHEHUS — abACTHABI M KETOHBL. DJEKTPOHHOE CTPOCHUE KapOOHMIBHOHM Tpymmbl. ['oMoiornueckue psabl anbIeTuoB U
KETOHOB, 0011ast popmyiia, U30MepHs U HOMEHKIaTrypa. Pu3ndeckrue CBONCTBA albAEIHI0B U KETOHOB. XHMUYECKHUE CBOMCTBA aJIbETHI0B U KETOHOB:
peakiuu npucoeanHeHus. OKUCIEHUE allbIeTHI0B, Ka4eCTBEHHbIC PEaKIMMU Ha anbAeruabl. CrocoObl MONyYeHUs W MPUMEHEHHE albICTHI0B U
KETOHOB.

OnHOOCHOBHBIE IpeeNbHble KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHS MOJEKYyJd KapOOHOBBIX KHUCIOT. M3oMepuss M HOMEHKJIATypa.
@dusnuecKkue cBOMCTBA OJTHOOCHOBHBIX MPEAETHHBIX KaPOOHOBBIX KUCIOT. BOIOpOIHBIE CBSA3M MEXKTY MOJIEKYJIaMH KapOOHOBBIX KUCIOT. XUMHUYECKUE
CBOWCTBA: KHCJIOTHBIE CBOMCTBA, peakuus 3TepU(UKALUU, PEAKIMU C YYaCTHEM YIJIEBOJOPOJHOro pajukana. OcoOeHHOCTH CBOMCTB MYpaBbHHOMN
KUCIOTHL. [loHSATHE O TPOM3BOAHBIX KApOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB
HeTIpeIeIbHBIX U apOMaTHYeCKUX KapOOHOBBIX KUCIIOT, TUKApOOHOBBIX KHCIIOT, THAPOKCUKapOOHOBBIX KUCIOT. [IpeacTaBuTeny BEICIINX KapOOHOBBIX
KHCJIOT: CT€ApUHOBAs], NAIbMUTHHOBASI, OJICUHOBAS, IUHONEBAS, TUHOIEH06ds KUCIOThL. CrOCOOBI MOTy4eHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonorudeckuii psig, odmas ¢popmyia, H30Mepusi U1 HOMEHKIATypa. PU3NUYECKUe M XUMUYECKHE CBOMCTBA: TUIPOJIH3 B
KHUCJIOM U ILIEJIIOYHOM CpeIE.

XKupsl. Ctpoenue, Qu3nyeckre U XUMUYECKHE CBOMCTBA >KMPOB: THMAPOJU3 B KUCION W mIeno4HOU cpene. OCOOEHHOCTH CBOMCTB KHUPOB,
COJIEpIKaIMX OCTATKH HENPEIEIbHBIX JKUPHBIX KUCIOT. JKupsl B IpupoIe.

MBELTA KaK COJIU BBICIIMX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIEHCTBHE.

OOmast  xapakrepucTtuka yrieBogoB. Kraccudukanus yrieBonoB (MOHO-, JAM- U HojJMcaxapuabl). MoHocaxapuabl: TJHOKO03a,
(bpykTO3a, ragakTo3a, pudo3a, 1e3okcuprudo3a. Pusndeckue CBOMCTBa M HaxoxaeHHe B npupoge. dDorocuHTe3. XMMHUYECKUE CBOMCTBA IIIFOKO3BI:
peaKkiMu C Y4acTHeM CHUPTOBBIX M abJAETHIHOW TPYII, CIHUPTOBOE U MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIoKo3bl, €€ 3HaueHHe B
KU3HEEATEIbHOCTH OpraHusma. Jlucaxapuisl: caxapo3a, MajbTo3a M JIAKTO3a. BoccTaHaBIMBAIOIIME W HEBOCCTAHABIMBAIOILUE AMCAXAPHUIBI.
I'mpponus nucaxapunoB. HaxoxzaeHue B mpupoje W npumeHeHue. [lonmcaxapuabl: Kpaxmail, TNIMKOT€H M 1eirono3a. CTpoeHHe MaKpOMOJIEKYIT
KpaxMaia, INIMKOTe€Ha U LeuIo103bl. du3nueckre CBOMCTBA KpaxMasla M IIEJUIIOJ03bl. XMMHUECKUE CBOWCTBA KpaxMaia: THAPOJIN3, KaueCTBEHHas
peakius ¢ HoJ0M. XUMHUYECKHE CBOMCTBA IIEJUIIOJIO3bI: THAPOIIHN3, OTyYeHnue 3(hUpoB LeuTo03bl. [ToHsATHEe 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIN MENK).



DKCIepUMEHTANIbHBIC METOIbl U3YUCHHs BEIIECTB U UX MPEBPAICHUN: pACTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3AUMOICHCTBHUE 3TAHOJIA C
HaTpPUEM, OKHCJIEHHME STWJIOBOTO CIUpPTAa B albAETW] Ha PACKAIEHHON MEIHON IPOBOJIOKE, OKUCIEHHWE STHJIOBOTO CIHMpPTA AUXPOMATOM KaJHs
(BO3MOXKHO HCITIOJIb30BaHHE BHUIEOMATEPUAIOB), KAUECTBEHHbIE pEaKIUU Ha albAeruabl (¢ ruapokcuioM auammunHcepeOpa(l) u rumpoxcumom
menu(Il)), peakuust rnuuepuna ¢ rugpokcuom meau(Il), xumuyeckue cBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI, B3aUMOJICUCTBUE PACTBOPA TIFOKO3bI C
ruapokcuaom meau(Il), B3aumozeicTBre kpaxmaia ¢ HOJOM, pElIeHHE SKCIEPUMEHTAIBHBIX 3a/a4 1o TemMaMm «CrnupTel U QeHosb», «KapOboHoBbIe
KUCHOTHI. CIIOXKHBIE dPHPBI».

A3oTcoaep:Kamye Oprannyeckne coenHeHusl.

AMUHBI — OpraHWYecKHe IMPOU3BOJHBIC amMuaka. Kiaccudukanus aMuHOB: anupaTHYECKHE M apOMAaTHYECKUE; MEPBUYHBIC, BTOPUYHBIC H
tperrunbie. CTpoeHHME MOJEeKyl, oOmas Qgopmyra, H30MepHus, HOMEHKIATypa W (PU3MYECKHE CBOMCTBA. XMMHUYECKOE CBOHCTBA aln()aTUICCKUX
aMHHOB: OCHOBHBIE CBOMCTBA, AJIKMJIMPOBAHKE, B3aUMOACHCTBHE MEPBUYHBIX aMUHOB C a30TUCTON KUCTI0TOM. CONHM alKUIaMMOHUS.

AHWIVH — NpeACTaBUTENb aMUHOB apoMmarhyeckoro psaa. CrpoeHne aHwiuHa. B3auMHOE BiMSHHME IpyNIl aTOMOB B MOJIEKYJIE aHWIMHA.
OcoOeHHOCTH XMMHYECKMX CBOMCTB aHWIMHA. KauecTBeHHbIe peakiuy Ha aHWIMH. CrocoObl MOMYYEeHUs W MPUMEHEHHE ann(aTUIeCKuX aMHHOB.
[Tony4yeHue aHMIMHA U3 HUTPOOEH30IA.

AMMHOKHCIIOTEL. HOMGHKJ’IaTypa n HU30MCpUs. OTI[CJ'H)HI)IG NpeaACTaBUTCIIN O-aMHUHOKHWCIIOT: TJMIUWH, aJJaHWH. dusnueckue CBOMCTBA
AMHUHOKHMCIIOT. XHUMHYECKHE CBOMCTBA aMHHOKHCIIOT Kak aM(I)OTepHBIX OpraHU4YCCKUX COe,Z[I/IHeHI/II\/’I, peaKknus MNOJUKOHACHCAINH, o6pa3013aHI/Ie
HGHTI/I}IHOﬁ cBs13U. buonornueckoe 3HaueHre aMHHOKUCIOT. CHHTE3 U TUAPOJIN3 MICIITUA0B.

benku xak npupoansle nmonuMepsl. IlepBuuHas, BTOpUYHAs W TpPETHYHAs CTPYKTypa O€nkoB. XMMHUYECKHE CBOMCTBa OEIKOB: THUAPOIIU3,
JIeHaTypalus, KaueCTBEHHbIE peaKIMK Ha OeNKH.

OKCIIepUMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB M MX MPEBpAIlleHUN: pacCTBOpEHHE OENKOB B BOJE, JeHATypalus OCNKOB MPH HAarpeBaHUU,
IBETHBIC PEAKIIMU Ha OCJIKH, pelIeHHUEe HKCIEPUMEHTAIBHBIX 3a/au M0 TeMaM «A30TCOepsKallue OpraHuvYecKue coeauHeHus» u «Pacro3HaBaHue
OPraHUYECKUX COCIUHECHUIN.

BricokoMo/IeKyJISIPHBIE COEIMHEHUS.

OCHOBHBIE TTOHATHS XUMHHU BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI MOHOMCEpP, MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHD INOJUMCpU3aAllUA, CPCOAHAAL
MOJICKYJIsSIpHAas Macca. OcHoOBHEBIC MCTOAbI CUHTC3a BBICOKOMOJICKYIIAPHBIX COe,Z[I/IHCHI/Iﬁ — [MOoJIMMEpHU3alla U MOJUKOHACHCAUA.



[TomumepHnsle Matepuasbl. IlmacTtmaccsl  (ITOMUATHUIIEH, TOJMIPONMIICH, MOJIMBUHWIXJIOPUZ, TMOJUCTUPOJ, IOJUMETUIMETAKpHUIIaT,
HOJIUKApOOHATHI, MOIUITUIICHTEpe(TanaT). Y THiIN3alus 1 nepepaboTka IIacTUKa.

DnacToMepbl: HATYpallbHbIN KaydyK, CHHTETHYECKHE Kayuyku (OyTaAHeHOBBIH, XJIOPOIPEHOBBIH, H30MPEHOBBIN) U CUIMKOHBI. Pe3nHa.
Bonokna: HaTypanbHbIe (XJIOIMOK, IePCTh, MIENK), HCKYCCTBEHHBIE (BUCKO03a, alleTAaTHOE BOJIOKHO), CHHTETHUYECKHE (KAaIlPOH U JIaBCaH).
[TonuMepsl cienuanbHOTO Ha3HaUYeHUs (Te(IIOH, KeBJIap, FIEKTPOIPOBOASIINE TOTUMEPDI, OMopasiiaraeMble MOJIUMEpPHI).

3KCH€DI/IM€HT8,JII)HI)IC METOJAbI M3YVUYCHHA BCHICCTB M HX HDGBDameHHﬁI O3HAaKOMJICHHEC C 06pa311aM1/1 MNPpUPOAHBIX U MCKYCCTBCHHBLIX BOJIOKOH,
IJ1aCTMACC, KaY4YYKOB, pCIICHNUEC SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMC «Pacmo3HaBaHue miacTMacc U BOJIOKOH).

PacuérHble 3aj1aun.

HaxoxneHre MOJeKyIapHOH (OpMyJIbl OPraHMYECKOTO COSIMHEHHUSI N0 MAcCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, HaX0XKJICHUE
MOJICKYJISIPHOW (OPMYIIBI OPraHUYECKOTO COCIWHEHHS 1O Macce (00bEMy) MPOAYKTOB CropaHusi, IO KOJHYECTBY BemlecTBa (Macce, 00BEMY)
IPOJyKTOB PEAKLUH U/WIIM UCXOHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (POPMYJIBI OPraHUYECKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB
WK CTIOCOOOB MOTYYEHHsI, ONIPEAETICHUE JJOIN BBIX0/1a MIPOIYKTa PEAKIIUH OT TEOPETUIECKH BOZMOXKHOTO.

MeXnpeaIMETHBIE CBA3H.

PeaJ'II/I3aI_[I/I$I MCKIIPECAMETHBIX CBs3eM IIpu U3y4YCHUU OpFaHquCKOﬁ xumuu B 10 kjacce OCYHICCTBJIACTCA YCPE3 HCIIOJIb30BAHUEC KaK O6H.[I/IX
C€CTCCTBCHHO-HAYYHBIX HOHSITI/Iﬁ, TaK U HOHSITI/IfI, IMPUHATBHIX B OTACIBHBIX MMPEAMETAX CCTCCTBCHHO-HAYYHOT'O [IUKJIA.

OO0mme ecTecCTBEHHO-HAyYHbIC TIOHTHS: SIBIIEHUE, HAYYHBIM (DAKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCHU(pUKaIKs, HaOII0IeHuE,
HU3MEpPEHHUE, IKCIIEPUMEHT, MOJEIb, MOJECIIMPOBAHUE.

®duszuka: mMaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, YHEPIeTUYECKUN YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe COCTOSHUE
BEIIECTBA, (pr3nuecKue BeIMUUHbI, €IUHHUIIBI H3MEPEHUs, CKOPOCTh, SHEPIHUs, Macca.

buonorusi: kineTka, opraHusM, sKocucTema, Ouocdepa, MeTabOIU3M, HACIEACTBEHHOCTh, AaBTOTPO(GHBIA W TreTepoTpodHBIA THUI HHUTAHUS,
OposxkeHue, POTOCUHTE3, IbIXaHUE, OCNKH, YTIIEBObI, )KUPbI, HYKJIEMHOBbIE KUCIOTHI, (DEPMEHTHI.



Feorpa(bml: ITOJIC3HBIC UCKOIIAa€EMBbIC, TOIIJIIUBO.

TexHomorus: IMUIICBBIC MMPOAYKTBI, OCHOBLI PAIIMOHAJIIBHOTO IHWTAHUA, MOIOIIUC CPCACTBA, MATCPUAJIbBI U3 HCKYCCTBCHHBIX W CUHTCTUUYCCKHUX
BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKAS XUMUSA

Teopeanecmle OCHOBBbI XUMHHU.

Atom. CocraB aTOMHBIX saep. Xumuueckuil siemeHT. W3orombl. CTpoeHHE »JIIEKTPOHHBIX OO0OJOYEK aTOMOB, KBAHTOBBIE YHCIIA.
DHepreTHUeCKUe YPOBHU M TOAYpPOBHHU. ATOMHbIe opOurtamu. Kiaccubpukamuss XMMHYECKUX DIEMEHTOB (s-, p-, d-, f-amementsi). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OpPOUTAIAM. DJIEKTPOHHbIE KOHQUIYpallMd AaTOMOB 3JIEMEHTOB I€PBOrO—4eTBEPTOrO TMEPUOJOB B OCHOBHOM U
BO30YXJIEHHOM COCTOSTHUH, 3JIEKTPOHHBIE KOH(UTYpAIUH HOHOB. DJIEKTPOOTPHUIIATEIbHOCTb.

[lepuognueckuit 3akoH u Ilepumonuyeckass cuctema xumuueckux osyeMeHToB J[.U. MenpaeneeBa. CBsi3pb NEpUOJMYECKOTO 3aKOHA U
Ileproanueckoil cUCTEMBI XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BELIECTB IO IpyNIaM U nepuogam. 3HaueHue nepuoanyeckoro 3akona /[.1. Menneneesa.

Xumudeckasi CBsi3b. BUIbI XMMHUYECKOW CBSI3M: KOBAJIEHTHAs, HMOHHAs, MeTalTMdecKas. MeXxaHu3Mbl 00pa30oBaHUsS KOBAJICHTHOW CBSI3H:
0OMEHHEBIT
U JTIOHOPHO-aKLENTOPHBIA. OHEprus W JiauHa CBs3U. [lonsApHOCTH, HAaNpaBIEHHOCTh M HACBIIAEMOCTh KOBAJIEHTHOM CBs3u. KpaTHble CBS3M.
Bonopoanas cBs3b. MexMOIEKYISPHBIE B3aUMOICHCTBHUSL.

BaneHTHOCTh M BaJ€eHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b DJIEKTPOHHOW CTPYKTYPBI MOJIEKYJ C MX T€OMETPUYECKUM CTpOEHHEM (Ha TIPUMEpE
COEIMHEHHH 2JIEMEHTOB BTOPOTO MEPUOJIa).



IIpencraBneHne 0 KOMIUIEKCHBIX coequHEHUsAX. CocTaB KOMIUIEKCHOIO MOHA: KOMILIEKCOOOpa3oBaTellb, JUTaHAbl. 3HAYEHUE KOMIUICKCHBIX
coenuHeHui. [IoHATHE 0 KOOPAMHALIMOHHON XUMHUH.

BemecTBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUA. THIIBI KPUCTAJUIMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonstue o aucnepcHbix cucremax. Mcrunneie pactBopbl. [IpeacraBnenune o kouIoMAHBIX pacTBopax. CrocoObl BhIpaXKEHHs] KOHIIEHTPAIUU
pacTBOpOB: MaccoBasi JOJsi BEIIECTBA B pacTBOpPE, MOJSpHas KOHUEHTparus. HacelllleHHble M HEHACBIIIEHHBIE PACTBOPBI, PaCTBOPUMOCTb.
Kpucramnoruapatsi.

KJ'IaCCI/I(bI/IKaI_II/IH U HOMCHKIJIaTypa HCOPraHUYICCKUX BCIICCTB. TpI/IBI/IaJ'IBHLIe Ha3BaHHA OTACIIbHBIX Hpe,I[CTaBI/ITeHeﬁ HCOPraHU4CCKUX BCIICCTB.

Knaccudukanms XuMrU4ecKiuxX peakiyii B HEOPraHWYECKONW W OPraHUYECKONM XMMHUHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXpaHEHUs U
MIpEeBpALICHHS SHEPTUU IPU XUMHUECKHUX peakiusx. TernaoBbie 3QGeKThl XUMUUECKUX peakiuil. TepMoXuMuuecKkue ypaBHEHUSI.

CKOpOCTL XHUMHYECKOH pC€aKuuu, €€ 3aBUCHUMOCTb OT Ppa3IMIHbIX (I)aKTOpOB. I'omorennsie u reTCPpOrcHHbIC pCaKIIUU. Karanns n KaTaJIu3aTOPhI.

OOparuMble U HeoOpaTUMBbIe peakuuu. XuMudeckoe paBHoBecue. KoHcTaHTa XuMu4eckoro paBHoBecHs. PakTopbl, BIUSIOIIME Ha MOJIOKEHHE
XUMHYECKOTO PAaBHOBECHUS: TEMIIEPATYPA, TaBJICHUE U KOHIIEHTPALUX BEIIECTB, y4acTBYIOIMMX B peakuuu. [Ipuanun Jle [latense.

OnexTponuTuueckas auccouuanus. CunpHble W cnabble anekTponuThl. CTeneHp aucconuanuu. Cpeda BOIHBIX PAcTBOPOB: KHCIOTHa,
HeUTpanbHasi, menounas. Bomopoausiii mokasarens (pH) pactBopa. ['maponus cosneii. Peakiiun nonHoro oomeHa.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE PCaKkuu. Crenenpb oxuciaeHus. OKHUCIUTEIb U BOCCTAHOBUTEIb. HpOIICCCI)I OKHCJICHHA U BOCCTAHOBJICHHA.
Baxwneiinine oKUCINTEIN U BOCCTAHOBUTEIH. MCTOI[ SJICKTPOHHOT'O Oananca. 3J'IeKTp0J'IPI3 paCcTBOPOB U pacCIlJIaBOB BCIICCTB.

OKCIIEpUMEHTAJIBHBIE METO/IbI U3YUEHUS BEUIECTB M UX NPEBPAIICHUN: Pa3IoKEHUE IIEPOKCUIA BOJOPOIa B IPUCYTCTBUY KaTalu3aTopa, MOAEIN
KPUCTATIMYECKUX PELIETOK, MPOBEJIEHUE peakluii HOHHOTO 0OMEHa, ONpEe/IeIeHUEe CPpellbl paCTBOPOB C MOMOIIBI0 WHIMKATOPOB, U3YUYE€HUE BIHSHUS
pa3nuYHbBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIIUHU U MOJIOKEHUE XUMUUECKOTO PABHOBECHSL.

Heopranuueckasi xummus.

[Tonoxxenne HemerauioB B Ilepuoaunueckoit cucreme xumuyeckux snemeHToB .M. MenneneeBa U OCOOEHHOCTHM CTPOEHMSI HUX AaTOMOB.
dusnueckue cBOMCTBa HEMETAIIOB. AJIOTPONHS HEMETAIOB (Ha MpUMepe KUCIopoa, cepsl, hochopa u yriaepona).



Bomopon. Ilomyuenue, Qusnyueckne M XUMHUYECKHE CBOMCTBA: pEaKIMU C METaUIaMd M HEMeTaUlaMH, BOCCTAaHOBUTEIBHBIC CBOWCTBA.
I'mapuael. TormmBHBIE 3JIEMEHTHI.

lanorensl. HaxoxaeHue B mpupoze, CHOCOObI MONy4YeHHs, (PU3MUecKHMe W XUMHUYECKHe CBoMcTBa. [anmoreHoBomoponbl. Bakueiimue
KHCIIOPOJICO/ICPIKAIIIME COSAMHECHUS TaloreHOB. JIabopaTOpHbIe U MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHHS TaIoreHOB. [I[pUMEHEeHHE TaloreHOB U UX
COETUHEHUH.

Kucnopon, o3on. JIaboparopHble U MPOMBIIUIEHHBIE CIIOCOOBI MONyYeHHs KHCIopoaa. Pu3ndeckne n XMMUYECKHEe CBOWCTBA M NPHUMEHEHHE
KHCII0po/ia U 030Ha. OKCUABI ¥ IEPOKCHUIBI.

Cepa. Haxoxxaenue B mpupojie, Crioco0bl noiaydeHus, (pu3ndeckue u XuMudeckue cBoiictea. CepoBopopon, cynbduabl. Okenn cepsi(1V), okcua
cepbl(VI). CepHucras u cepHas KUCIOThI U UX coyid. OcCOOEHHOCTH CBOMCTB CepHON KUCIOTHI. [IpuMeHeHue cepbl U € COeqUHEHUH.

A3zot. Haxoxaenne B mpupojie, CriocoObl MorydeHus], (Gu3ndeckrue u XMMHUECKUE CBOCTBa. AMMHUaK, HUTPHUIbL. OKCUABI a30Ta. A30TUCTas U
a30THAas KUCJIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHne a30Ta U ero coeiMHEeHu. A30THbIE y100peHHUS.

®ochop. Haxoxnenue B mpupojae, cnocoObl moiydeHus, guandeckue u xumudeckue cBoiictBa. Dochuast u dochun. Oxcuasl docdopa,
dbochopnas kucnota u e€ conu. [Ipumenenne Gocdopa u ero coenuaerunii. Dochopusie ynoopeHus.

VYrinepoa, HaxoxACHHE B MpUPOJE. AJUIOTpOIHbIe MoauduKanuu. OU3NYecKue U XUMHYECKHE CBONCTBA MPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yraeponoMm. Oxcua yranepona(ll), okcun yrnepona(IV), yronpHas xuciota ¥ €€ coiu. AKTUBHPOBAHHBIA yroib, aacopOuus. Oymnepensl, rpadeH,
yIJIepoJIHbIe HAHOTPYOKU. [IpMeHeHre MpoCThIX BEIIEeCTB, 00pa30BaHHBIX YTIEPOJOM, U €T0 COCTUHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl monyueHus, pusnueckue u xumudeckue cBoiictBa. Oxcupa kpemuus(IV), kxpemMHueBas KUCIOTa,
cuiukarsl. [I[puMeneHne kpeMHus u ero coeAnHeHuid. CTeks10, ero nojay4yeHue, BUJIbl CTEKIA.

ITonoxeHre METaJIOB B HepHOHquCKOﬁ CHCTEME XUMHYECKHUX 2J1eMeHTOB. OCOOEHHOCTH CTPOCHUS SJICKTPOHHBIX 000J104EK aTOMOB METAJIJIOB.
OGH.[I/IC (I)I/I3I/ILIGCKI/IC CBOMCTBaA METAILJIOB. HpI/IMeHCHI/IC MCTAJJIOB B 6LITy u Texauke. CIIaBbl METAILIIOB.

DNEeKTPOXUMHYECKUI Pl HampspkeHUH MetaiwmoB. OOmmMe crocoObl TMOMYYeHHs] METAIOB: THAPOMETAIUTYPrUsi, MHPOMETAJUTyprus,
anekTpometautyprus. [lonsarue o koppo3un MeTtamioB. CriocoObl 3alIUTEl OT KOPPO3UHU.



O6mas xapakTepucTrka MetauioB [A-rpymnmsl [leproaundeckoil CHCTEMBI XUMHYECKUX 3JIEMEHTOB. HaTtpuii u kanwii: monydeHue, Gpu3ndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIICCTB U UX COCAMHEHUM.

OO6mas xapakrepuctuka MetauioB I[IA-rpymmber Ileprognyeckolt CHUCTEMBI XMMHMUYECKHX JJE€MEHTOB. MarHuii W KaJbIHi: TOJyYeHHUE,
¢bu3nveckre 1 XUMHYECKHE CBOMCTBA, IPUMEHEHHNE MTPOCTHIX BEIIECTB M UX COeTUHEHUN. JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

ANIOMMHUI: TIONTy4eHue, (pU3nUecKue U XMMHUYECKHE CBOICTBA, MPUMEHEHNE IPOCTOTO BEIIECTBA U €ro coennHeHui. AMdoTepHbIe CBOHCTBA
OKCHJIa U THIPOKCH]IA AIFOMUHHUSL, THIPOKCOKOMIUIEKCHI aJIFOMUHMUSL.

O61as xapakTepucTuka MeTamioB mo6ounsix noarpymn (b-rpymnm) [lepuoaudeckoii CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

dusnyeckue U XMMUYECKHE CBOWMCTBAa XpoMma U ero coeauHeHuil. Oxcuabl u rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl u
JIUXPOMAThI, UX OKUCIUTEIbHBIE CBOICTBA. [lonydyeHne u npuMeHeHre Xpoma.

Ou3nyeckue U XUMUYECKHE CBOICTBa MapraHiia U ero coenuHeHuil. Baxueimue coepunenus mapranma(ll), mapranna(IV), mapranna(VI) u
mapranua( VII). [lepmanranar kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

dusnueckue U XMMHYECKHUE CBOMCTBA Keje3a M ero coeauHeHui. Oxcuipl, runpokcuasl u conu kenesa(ll) u xenesa(Ill). IMomyuenue u
MPUMEHEHHUE Kelle3a U €ro CIIaBOB.

OuU3NYECKUE U XMMUYECKUE CBOMCTBA MEIIU U €€ coeNMHEeHn. [loryyenrne u npuMeHeHne Meau 1 €€ COEMHEHU .

[uuk: nonydyenue, Gusnueckue U XUMUYECKHe cBoWcTBAa. AM(OTEpHBIE CBOMCTBA OKCHAA U THAPOKCUIA IIMHKA, THIPOKCOKOMIUIEKCHI IIUHKA.
IIpuMeHeHre IMHKA U €70 COCIUHEHUM.

OKCIIepUMEHTANILHBIE METOJbl M3YYCHHs BEIIECTB M MX MPEBPAIICHUN: U3y4YeHHEe 00paslloB HEMETAIOB, TOpeHue cepsl, docdopa, xenesa,
Marausi B KUCJIOPOJIe, H3YICHHE KOJUTSKIINH «MeTayuThl ¥ CIUIaBbI», B3AUMOJCHCTBHE MICIIOYHBIX U MISIIOYHO3EMETBHBIX METAIOB C BOJIOW (BO3MOIKHO
MCIOJIb30BaHNE BHUIEOMATEPHATIOB), B3aUMO/ICHCTBUE IIMHKA U JKeJle3a C PacTBOPaMH KUCIIOT U IIeNloueli, KaYeCTBEHHbIE PeaKIIMi Ha HEOPraHUIEeCKIe
AQHWOHBI, KATHOH BOJIOPOJIa M KATHOHBI METAJIOB, B3aMMOJICHCTBHE THIAPOKCHIOB ATFOMHHHS M IIMHKA C PACTBOPAMH KHCJIOT W IIENIOYeH, pelieHue
AKCIIEPUMEHTATBHBIX 3a/1a4 0 TeMaM «I amoreHsl», «Cepa u e€ coennHeHus», «A30T U Gochop 1 UX coeqUHEHUs», «MeTallbl TIABHBIX MOATPYII,
«Mertasnibl MOOOYHBIX MOATPYIII.

XUMHUA U )KU3Hb.



Ponp xuMum B oOecriedeHUM YCTOWYMBOTO Pa3BUTHs 4eloBedecTBa. [lOHATHME O HAay4YHBIX METOJAax IO3HAHUS M METOJOJOTMH HAay4HOTO
HUCCICIOBaHUA. HaquHe IMPUHIMUIIBI OpraHru3ali XUMHUUYCCKOTO IPOU3BOJACTBA. HpOMLIIHHCHHBIe CII0COOBI MMOJIYYCHUA BaYKHEHIITNX BCIICCTB (Ha
npuMepe TMPOU3BOJCTBA aMMHUAaKa, CEPHOW KHCIIOTHI, MeTaHoia). [IpomblluieHHBbIE CIIOCOOBI MOJMYYEHHsS METaUIOB M CIUIABOB. XHMHYECKOE
3arps3HEHNE OKPY)KAIOIISH CpelIbl M ero MocaeACTBUs. Pob XuMun B 00ecriedeHnN SHEPreTHIECKO 0e30MacHOCTH.

Xumus u 300POBBE YCIOBCKA. .HeKapCTBeHHBIe cpeacTBa. HpaBI/IJ'Ia HCIIOJIB30BaHUs JICKAPCTBCHHEBIX IIPCIIapaToB. Ponp xumum B Pa3sBUTHUH
MCIUIMHBI.

XUMHS MUY : OCHOBHBIE KOMIIOHEHTHI, ITUIIEBLIC J00aBKH. Poiib XUMuM B 00€CIIEUCHUH IUILEBOM 0€30IIaCHOCTH.

Kocmernueckne u mapdromepnbie cpenactBa. beitoBas xumwus. [IpaBuna 0e30MacHOro HUCIOJIB30BAaHUSA MpENapaTroB OBITOBOM XUMUU B
MMOBCEHEBHOM KU3HU.

XUMHSI B CTPOUTEIHCTBE: BKHEHIIINE CTPOUTENILHBIE MaTepHUaibl (LIEMEHT, OETOH).
XuMus B CeJIbCKOM X03siiicTBe. OpraHndeckue 1 MUHEpaJIbHbIE YA00pEHus.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalbl, KPaCKH, CTEKIIO, KepaMuka. MaTtepuansl 11 31eKTpoHuKU. HanotexHonoruu.

PacuérHble 3aj1aun.

Pacuéthl: Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE WIM 00BEMY OJHOTO U3 YUACTBYIOIIUX B PEaKIUH
BelIeCcTB, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB DPEAKIMM, €CIM OJHO M3 BEIIECTB MMEET NpUMecH, Macchl (00bEMa, KOJIMYecTBa
BEIIECTBA) POAYKTa peaKIuu,
€CIM OJHO W3 BEIIECTB JaHO B BHUJE pPacTBOpa C ONPEACIEHHOM MACCOBOM JOJIed pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJH U MOJIAPHOU
KOHIIEHTPALIMH BEILIECTBA B PACTBOPE, AOJIM BbIX0J1a MPOIYKTA PEAKLIUU OT TEOPETHUECKH BO3MOXKHOTO.

MeXnpeaIMETHBIE CBS3H.

Peanuzanus MexnpeaMeTHbIX CBA3EH Mpu U3ydeHUH oOulei 1 HeopraHuyeckoi xumuu B 11 kinacce ocylecTBiIsieTcs 4epe3 UCIOIb30BaHUE Kak
OOIIMX €CTEeCTBEHHO-HAYYHbIX MOHATHH, TaK Y MOHATHUH, IPUHATHIX B OTJIEJIBHBIX MPEIMETaX €CTeCTBEHHO-HAYYHOTO LIUKJIA.



O6H_II/IG C€CTCCTBCHHO-HAYYHBIC ITOHATHA: SABJICHHUC, Hay‘IHBIfI (baKT, TUII0TE3a, TCOPHUs, 3aKOH, aHaJIN3, CUHTE3, KJ'IaCCI/I(l)I/IKaI_II/IH, MNCPUOAUIHOCTD,
Ha6JIIOI[eHI/Ie, HU3MCPCHUC, IKCIICPUMCHT, MOCJIb, MOACIIMPOBAHUC.

dusnka: MaTepus, MUKPOMHUP, MaKpOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOIBI, PAIUOAKTUBHOCTb, MOJIEKYJIa, SHEPTCTUUCCKHUI
YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHHUE BEIIECTBA, HJCATbHBIA Ta3, (PU3MYECKHE BEIUYHMHBI, CIUHUIBI U3MEPECHHs, CKOPOCTH,
JHEPTHUsl, Macca.

buonorust: knmerka, opraHm3M, SKocucTema, Ouocdepa, METadOIU3M, MAKpO- W MHUKPOIJIEMEHTHI, OCJKH, >KUPBI, YIJIEBOJBI, HYKJICHHOBBIC
KHCIIOTHI, JE€pPMEHTBI, TOPMOHBI, KPYTOBOPOT BEUIECTB M MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbL, [T0JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHomorus: XuMHYecKas MNPOMBIINIJICHHOCTb, MCTAJUIYPIHsA, CTPOUTCIBHBIC MATCpUaJIbl, CEJIbCKOXO03SMCTBEHHOC IMIPOMU3BOJACTBO, IIHIICBAA
MMPOMBIINIJICHHOCTD, @apMaueBaneCKas{ MMPOMBINIJICHHOCTb, IMPOHU3BOACTBO KOCMETHYCCKUX IPEIapaTroB, I[MPOU3BOACTBO KOHCTPYKIHMOHHBIX
MaTCpHaAIOB, DJICKTPOHHAA IIPOMBIIIIICHHOCTb, HAHOTCXHOJIOTI'UH.

INTAHUPYEMBIE PE3VIIBTATBI OCBOEHUA IIPOI'PAMMELI [10 XMMHWUU HA VIUJIVBJIEHHOM VPOBHE CPE/JHEI'O OBIIEI'O
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM € CHCTEMHO-AEATENBHOCTHBIM MOJAXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IpEeIMeETa «XHMHs» Ha ypOBHE
cpeaHero oOImero oOpa3oBaHUsS BBIACICHBI CIEAYIOIIME COCTABISIONIME: OCO3HAHHE OOYYArOIIMMUCS POCCHUICKONW T'Pa)XJTaHCKOM HIEHTUYHOCTH;
TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH W CaMOOIPENETICHHUIO; HaJluuue MOTHBAIMM K OOYYEHHI0; TOTOBHOCTH U CIIOCOOHOCTH
o0yyJaromuxcs pyKOBOJCTBOBATHCS MPUHATHIMH B 00IIIECTBE MPAaBUIaMU U HOPMaMU TOBEACHUS; HATMYKME IPABOCO3HAHUS, IKOJIOTHYECKON KYIBTYpPHI;
CIIOCOOHOCTH CTaBUTD LIEIH U CTPOUTH JKU3HEHHBIE MJIaHbI.



JIMYHOCTHBIE PE3yIbTaThl OCBOCHUS TPeAMETa « XUMHS» OTPAXKAIOT CHOPMUPOBAHHOCTH OIBITA MIO3HABATEILHON M MPAKTHUECKON JACATEIbHOCTH
00y4aroIuxcs B MPoIecce peaan3auun 00pa3oBaTeIbHON e TEIbHOCTH.

JIM4HOCTHBIE Pe3yNbTAaThl OCBOCHUS MpeaMeTa « XUMUS» OTPaXKaroT cOPMUPOBAHHOCTH OIBITA MO3HABATEIHHON U MPAKTUYECKON 1eATEeIbHOCTH
00yJaromuXxcsi B MPoIecce peaan3anuu 00pa3oBaTeIbHOM JeSTEIIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIUTAHMUS:
0CO3HaHMS 00YUYArOIIUMUCS CBOMX KOHCTUTYITMOHHBIX TPaB M 003aHHOCTEH, YBaKEHHS K 3aKOHY U TPABOTIOPSIKY;
IIPEICTABICHNS O COLUAIbHBIX HOPMAX M NPaBUIaX MEXINYHOCTHBIX OTHOLIEHUH B KOJIIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOp‘lGCKOﬁ ACATCIIbBHOCTH IIPU CO3OdHHNU y‘le6HLIX IMIPOCKTOB, PCIICHUU y‘Ie6HbIX KN IIO3HABATCJIBHBIX 3ajJad4,
BBIITOJTHCHHUU XUMHUYCCKHUX SKCIICPUMCEHTOB,

CIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEpPEHHs, JIOTHKY W apryMEHTBl APYTrUX IpH aHAIMW3€ Pa3IMYHBIX BHJOB Y4EeOHOMH
JEeATEIbHOCTH;

2) MNAaTPUHOTUYICCKOI'O BOCIIMTAHUS
HEHHOCTHOI'O OTHOMICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICTUIO OTCUYCCTBCHHOM XHUMUU,

YBaAXXCHUA K IPOLECCY TBOPYUECTBA B obnactu TCOpPHUHU M MPAKTHYCCKOI'0 IMPUITOKCHUA XHUMHHU, OCO3HAHHA TOI0, YTO AAHHBIC HAYKH C€CTb
pE3YyIbTaT NJJIMTCIBbHBIX Ha6JIIO,Z[eHHI>'I, KPOIIOTIUBBIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOTO TpYyaa y‘léHBIX " IPAKTUKOB;

HHTECpPCCAa M IIO3HABATCJIBbHBIX MOTHUBOB B IIOJYYCHHWH W MOCICAYIOIICM aHaJIN3C I/IH(i)OpMaHI/II/I O MEPCAOBBIX HOOCTHIKCHUAX COBpGMCHHOfI
OTE€YECTBEHHOM XHUMHU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

HPaBCTBCHHOI'O CO3HAHU, STHYCCKOI'O MMOBEACHU,



CIIOCOOHOCTH OIICHUBATh CUTyallH, CBA3aHHBIC C XUMHWYCCKUMMU SBJICHUAMU, U IIPUHUMATh OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO-
HPaBCTBCHHLIC HOPMbBI U ICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE ITOBEACHHME U IOCTYIIKM CBOUX TOBAPUILEH C MO3ULUI HPABCTBEHHBIX WM IPABOBBIX HOPM U C Y4ETOM OCO3HAHMS
IIOCJIEICTBUM IIOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 3/10POBb:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOr0 M 0€30MacHOTO 00pa3a KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UUYECKOMY
U TICUXUYECKOMY 37I0POBBIO;

cOOIIOICHHS TTPaBUII 0€301MacCHOT0 OOPAIICHHS C BEIIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU, B TPY/IOBON ACATEIBHOCTH;

MMOHUMAHUS [IEHHOCTH MPABHJI UHIUBHUAYATHHOTO M KOJUICKTUBHOTO O€30MMaCHOTO TMOBEACHHS B CUTYAIUAX, YTPOXKAIOIIMX 30POBBIO M KH3HU
JIIOJICH;

OCO3HAHUS MOCIEACTBUIA U HEMPUATHS BPEAHBIX MIPUBBIYEK (YIOTPEOIICHUS aIKOT0JIs, HAPKOTUKOB, KypeHHs);
5) Tpy10BOr0 BOCIIMTAHUS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIbCKON JESITEIIbHOCTH, OOIIECTBEHHO IOJE3HOH, TBOPUECKOW WU JIPYrUX BHUIAX
JIeATEIILHOCTH;

YCTQHOBKH HAa aKTMBHOE y4acTHE B PELICHUN MPAKTUYECKUX 3a/1a4 COLMaIbHOM HAalpaBIeHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);
MHTEpeca K MPaKTHYECKOMY U3YUEHHIO MPOoQEeCcCHil pa3IMYHOro poja, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMUH;
YBa)XXEHUS K TPYAY, JIOJAM TPYJa U pe3yJIbTaTaM TPYIOBOH AESITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYyaJbHOM TpaekTopuu oOpa3oBaHMs, Oyayumieil mnpodeccun U peanu3aluud COOCTBEHHBIX
KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K0JIOrHYecKOro BOCIUTAHMS:



9KOJIOTHYCCKH uenecooGpaaHoro OTHOIICHHA K MPUPOAC KaK HCTOUYHHUKY CYIICCTBOBAHM XKU3HU HaA 36MJ’I€;

[MOHMMAaHUS TJI00aIbHOIO XapaKkTepa 3KOJIOTrMUCCKHUX Hp06JI€M, BJIMAHHUA 3KOHOMHWYCCKUX MPOLECCOB HA COCTOAHHC HpHpOI[HOfI u COHHaHBHOfI
CpEabIl;

OCO3HaHHUA HeO6XOI[I/IMOCTI/I HCII0JIb30BaHUA ,Z[OCTI/I)I(CHI/Iﬁ XUMHHU LI PEIICHHA BOIIPOCOB pallMOHAJIBHOI'O IIPHUPOAOIIO0JIB30BaHMs;

aKTUBHOTO HEMpUATUS ACHCTBUM, NPUHOCAUIMX BpeA OKPYXKAIOUIeH NpUPOJHONW cpele, yMEHUS IPOTHO3UPOBATh HEOIAronpusTHbIE
9KOJIOTMUYECKHE TIOCIIEACTBUS IPEANPUHUMAEMbIX TEHCTBUI U MIPEIOTBPALLATh UX;

HAJIMYHS PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJIBTYPBI, OMbITA JCATEIEHOCTH YKOJOTHYECKOW HAIPAaBICHHOCTH, YMCHUS
PYKOBOJICTBOBATbCSI MMM B I103HABATEIbHOW, KOMMYHUKATHBHOW W COLMAIBHOW MPAKTHKE, CIIOCOOHOCTH W YMEHHS AKTHBHO IPOTHUBOCTOSTH
UJIC0JIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPaKTUKY;

MMOHUMAaHUS CHeIMPUKN XUMHUH KaK HayKH, OCO3HaHUS €€ poju B (POPMUPOBAHUU PALIMOHATIBHOIO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU 11€TTOCTHOTO
IpeJCTaBIeHUs 00 OKpY’KaloIleM MHpe Kak O €AMHCTBE NMPUPOJAbI U YEJIOBEKa, B MO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodiieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COO0OM 3HAUMMOCTH XMMHUH JJIsl COBPEMEHHOW LUBWIM3ALMHU: B €€ I'YMaHUCTHYECKON HANpaBJICHHOCTH U BaXXHOW POJIM B
CO3/IaHMM HOBOW 0a3pl MaTepUAIbHOW KYJIbTYphl, B pPEIIEHUH TIJI00aJbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHs UEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM M SKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHHM MEIWLIMHBI, 00€CTIEYeHUH YCIOBUHM YCHEIIHOIO TpyJa U IKOJIOTUYECKU
KOM(OPTHOMH KU3HU KaXKI0T0 YjeHa O0IIecTBa;

CCTCCTBCHHO-HayQHOﬁ rpaMOTHOCTH: MOHHUMAHUA CYIIHOCTHU MCTOJOB IIO3HAHUS, HCIIOJb3YCMBIX B CCTCCTBCHHBIX HAYyKaX, CIIOCOOHOCTHU
HCIIOJIB30BATh MOJYYa€MbIC 3HAHUA Ul aHAJIN3a U 00BACHEHUS SIBJICHUI OKpY’Karomero Mupa 1 nmpoucxoasanux B HEM I/I3M€H€HHI>1, YMCHHA OCIaTh

000CHOBaAHHEBIC 3aKJIIOUCHHUS Ha OCHOBE HAayYHBIX (I)aKTOB H UMCIOIHUXCA JAHHBIX € HCJIbIO MMOJYUYCHUA TOCTOBCPHBIX BHIBOIOB,

CITOCOOHOCTH CaMOCTOSATEILHO HCITOIL30BaTh XUMHYECKHE 3HAHUS AJI pCIICHUA HpO6J’IeM B PCAJIBHBIX JKU3HCHHBIX CUTYyallUAX;



HHTCPCCA K ITO3HAHHIO, HCCHGI[OB&TCHBCKOﬁ JACATCIIBHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHHIO, K aKTHBHOMY TOJyYEHHUIO HOBBIX 3HAHUHN MO XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B Pa3IMuHbIX chepax npodhecCHOHATBLHON AesITeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIE Pe3yIbTaThl OCBOCHHS MTPOTPAMMBI 110 XUMHH HA YPOBHE CpeIHEro o0miero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE ISl POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEXIUCHUTUTMHAPHBIEC (MEXIPEAMETHbBIE) OOIIICHAYYHbIE TTOHSITHS, OTPaXKaroIIHe
LIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa W CleNU(PUKYy METOJIOB MO3HAHUS, MCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, dHEPTHS,
SBIIEHUE, TPOIECC, CUCTeMa, HAY4YHbIH (DaKkT, MPHUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHHe, HAOIIOJCHHE, H3MEPEHHE,
AKCIIEPUMEHT U JIPYTHE);

yHUBEpcaJbHble  yuyeOHble  JeicTBUS  (TO3HaBaTelbHbIE, KOMMYHUKAaTUBHbBIE, PpETrYJISATHBHBIE), o0ecnieunBaomuye  (HopMUpOBaHHE
(GYHKIIMOHATIBHON TPAMOTHOCTH U COLIMATILHON KOMIETEHLIUU 00YYarOLINXCs;

CHOCOOHOCTh OOYYAIOIIUXCS HUCIOJIB30BAaTh OCBOCHHBIE MEXIWCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHHUS WM YHUBEpCAIbHbIE Yy4eOHbIE
JIEWCTBUSA B O3HABATEILHON U COIMAIIBHOM MPAKTHUKE.

MeTtanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU yUeOHBIMU MTO3HABATEIHHBIMU, KOMMYHUKATUBHBIMU U PETYISATHBHBIMU
JIEUCTBUSIMU.



Ilo3naBaTeibHBIE YHHBePCcAJIbHbIE YUeOHbIE TeiCTBHUS
1) 6a3oBble JIOrUYecKHe AeiiCTBUS:
CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaIH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

OMPEIEATh LETU JACSITeIIbHOCTH, 3a/laBasi MapaMeTpPbl U KPUTEPUHU UX JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTaThl JEATEILHOCTH C MOCTABICHHBIMU
LEIISIMU;

HCIIOJIL30BAaTh IMPU OCBOCHUU 3HAHUI HpI/IéMI)I JIOTUYCCKOI'0 MBINUICHUA: BBIACIATH XAPAKTCPHBIC IPU3HAKU MOHATHH H YCTaHAaBJIMBATb HX
B3aUMOCBA3b, UCITIOJIB30BATh COOTBCTCTBYIOIIHNC ITOHATHA IJIA 00BsACHEHHS OTACJIBHBIX q)aKTOB n HBHGHHﬁ;

BBI6I/IpaTB OCHOBAHHA U KPUTCPHUU JIA KJ'IaCCI/I(bI/IKaI_II/II/I BCIICCTB 1 XUMHUYCCKUX peaKuHﬁ;
YCTAHABJIMBATb MPUYNHHO-CIICACTBCHHBIC CBA3U MCIKAY N3YYACMbIMU SBJICHUAMU,

CTPOUTHL JIOTMYCCKHUE PaACCYKACHUA (I/IHILYKTI/IBHI)IC, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I), BbIABJIATH 3aKOHOMCPHOCTH W IIPOTUBOPCHUUSA B
paccMaTpruBACMBbIX SABJICHUX, (I)OpMy.TII/IpOBaTB BBIBOJbI M 3aKJIFOYCHUA,

MIPUMEHSITH B MPOIIecce MO3HAHUS UCIIOJIb3yeMble B XUMUU CUMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, MPeoOpa30BhIBATh MOJICIbHBIC MPEACTABICHUS
— XAMHYECKUH 3HAK (CHMBOJI) dJIEMEHTa, XUMHUeCKas (opMylia, YpaBHCHHE XMMHYECKON pEakIWHd — MPU PEHICHUH YYeOHBIX MO3HABATCIbHBIX U
MPAKTUYECKUX 3a/1ay, TMPUMEHSATh Ha3BaHHBIE MOJENbHBIC TMPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB HM3YyYAaEMBIX BEIIECTB U
XUMHYECKUX PEAKIIUH.

2) 6a30BbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaZACTh OCHOBAMU METOJ0OB HAYUHOTO ITO3HAHHWA BEIICCTB U XUMHWYCCKUX peaKHHﬁ;

(I)OpMy.TII/IpOBaTL OCIn U 3aa4u HCCIICAOBaHMA, HCIIOJb30BAaTh INTOCTABJICHHBLIC M CaAMOCTOATCIBHO C(I)OpMyJ'II/IPOBaHHBIC BOIIPOCHI B Ka4CCTBC
HHCTPYMCHTA IMMO3HAHWA U OCHOBBI JJIs1 (bOpMPIpOBaHI/ISI THUIIOTE3EI 110 ITPOBEPKE NPABUIBHOCTH BBICKA3bIBACMBIX CY)K)ICHI/II\/'I;



BJIa/IETh HaBBIKAMH CAMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOAATh 32
XOZIOM TIPOIECCa, CaMOCTOSTENBHO IPOTHO3UPOBATh €ro Pe3yibTar, (HOpMYyIHpPOBATh OOOOIIEHHS W BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH
PE3yNIbTaTOB HCCIIEI0BAaHNUS, COCTABIATH OOOCHOBAHHBINM OTUET O MPOJIeNIaHHOM paboTe;

HpI/IO6peTaTB OIIBIT y‘-IGHH‘IGCKOfI HCCHGHOB&TGHLCKOﬁ n HpOCKTHOfI ACATCIIBHOCTHU, ITPOABJIATH CIIOCOOHOCTDH U TOTOBHOCTH K CaMOCTOATCIIbBHOM Y
IMOMCKY METOAO0B PCUICHUA IMTPAKTUYCCKUX 3aJiad, MPUMECHCHUIO PA3JIMYHBIX METOAOB ITO3HAHMA.

3) pabora ¢ ungopmanmeii:
OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(pOpMaIuu (HAyYHO-TIOMYJIsIpHAS IMTEPATypa XUMUIECKOTO CO/IeP KaHMsI, CIIPAaBOYHbIE TOCOOUS,
pecypcel MHTEpHETa), aHANU3UpOBaTh WH()OPMAIHMIO PA3JIMYHBIX BUIOB M (OPM NPEICTABICHHS, KPUTHYCCKH OICHUBATH €€ JTOCTOBEPHOCTHh H

HCIIPOTUBOPCUYUBOCTD,

(hopMyIIIpPOBaTh 3aMPOCHl M MPUMEHSTH PAa3JIMYHBIC METOJBI IIPH MOWCKE W 0TOOpe WHQOpPMAIMK, HEOOXOJUMOW JIsS BBHIMIOTHCHHUS YUCOHBIX
3a7a4 ONPEIEIEHHOrO TUIIA;

IpUOOPETaTh ONBIT UCIOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (JOpMY IpeCcTaBiIeHNUs HHPOPMALIUU (CXeMbl, IpadUKH, JUarpaMMbl, TAOIULbI, PUCYHKH U IpYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CpPEACTBa IMpH paboTe ¢ XMMHUYECKOW MH(pOpMaluen: MPUMEHATh MEXIpeaIMeTHbIe (pusndeckue u
MaTeMaTHYeCKue) 3HaKU U CUMBOJIBI, (hOpMYyJIbl, a0OpeBUaTypbl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJINYCCKUC CPECACTBA HATIAAHOCTH.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBHUA:

3a1aBaTb BOIIPOCHI IO CYIICCTBY OGCY)KHaCMOﬁ TEMBI B XO0A€ Auaaora Y/ WA AUCKYCCHU, BBICKA3bIBATH UACH, (I)OpMYJ'II/IpOBaTB CBOHt
MpEaAT0KCHUA OTHOCHUTECIIbHO BBITTIOJTHCHHA HpeJIHO)I(eHHOfI 3aJa4uu,



BBICTYIIATh C MIPEe3CHTAIMEN pPe3yIbTaTOB M03HABATEIbLHON EATEIbHOCTH, MTOJIyYEHHBIX CAMOCTOSATEIBHO MM COBMECTHO CO CBEPCTHHKAMU IPH
BBITIOJTHEHUH XHMHYECKOTO SKCIIEPUMEHTA, IPAKTHUECKON pabOThI MO MCCIEAOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealn3alui Y4eOHOTO MPOeKTa,
1 (GOpMyIIMPOBATH BBHIBOJBI 10 Pe3y/IbTaTaM MPOBEIEHHBIX UCCIEAOBAHNUN MyTEM COTIIACOBAaHUS MO3UIUI B X0/ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.

PeryasiTuBHble YHUBepPcaJbHble yUeOHbIE 1eliCTBHS:
CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISITh CBOIO IMO3HABATEIbHYIO JESATENBbHOCTD, ONpeAeNsis e€ Ieid U 3aJaud, KOHTPOJIUPOBATh U IO
Mepe HEOOXOJIUMOCTH KOPPEKTUPOBAThH MpejiaraeMblii aJTOPUTM ACHCTBUN NPHU BBINOJHEHUHM YYEOHBIX M HCCIEIOBATEIIbCKUX 3a/ad, BHIOMpATh

HauoOonee B(I)CI)CKTHBHBIP'I CIoco0 ux PCUICHUA C y‘IéTOM MMOJIYYCHU HOBBIX 3HAHUM O BEIIECTBAX M XUMHYECKHUX PCaKIUAX;

OCYHICCTBJIATL CAMOKOHTPOJIb ACATCIBbHOCTH HA OCHOBC CaMOaHa/IM3a U CAMOOLCHKH.

INPEAMETHBIE PE3YJIbTATbBI

IIpenmeTHble pe3ysbTaThl OCBOEGHHUS MPOrpaMMbl 10 XMMHUU Ha YriyOJIEHHOM ypOBHE Ha YPOBHE CpeIHEero oOIIero o0pa3oBaHMs BKIIOYAIOT
cnenuduueckue A y4eOHOro mnpeaMera «XHUMHUS» HayyHble 3HAHUS, YMEHHMS U CIOCOObI JAEMCTBMM IO OCBOEHHUIO, HHTEpHIpETalu U
peoOpa3oBaHUIO 3HAHUHN, BUBI AEATEIBHOCTH 110 MOJIYYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUHN B pa3IMYHbIX YUEOHBIX CHTYallUsX, a TAKKE B
peanbHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMUEH. B mporpamme no XMMHH NMPEAMETHBIE PE3YIbTaThl IPEACTABIEHBI 110 TOJAaM U3YUECHUS.

10 KJIACC



HpeI[MeTHBIe PE3YIBTATEI OCBOCHUA KypcCa ((OpFaHI/ILIeCKaH XUMUA» OTPAXKAKOT!

c(hOPMHUPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAUYCHUU OPraHUYECKOW XUMHUHU B CHCTEME €CTECTBEHHBIX HAayK W €€ POJH B OOCCIICUCHUH
YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA B PEIICHUU MPOOJIEM SKOJOTHYECKOM, SHEPreTUYecKOM M MUIIeBOW 0€30MacHOCTH, B Pa3BUTHUU MEIMIIMHBI,
CO3/IaHUU HOBBIX MAaTEPHAIIOB, HOBBIX HCTOYHUKOB YHEPTHH, B 00ECIICUCHUH PAI[IOHATHLHOTO MIPUPOIOTIONL30BaHUS, B JOPMUPOBAHUN MUPOBO33P CHHS
1 o011ei KyJIbTYphl YETIOBEKa, a TAKXKE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpelie;

BJIQJICHUEC CHCTEMOM XHUMHYECKMX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOIOJATAIOIIAE IOHATHUS — XUMHUYECKHH JJIEMEHT, aToM, SApO |
ANIEKTPOHHAs 000JIOUKA aToMa, S-, P-, d-aToOMHBIC OPOUTAIH, OCHOBHOE U BO30YKAEHHOE COCTOSTHHS aTOMa, THOPHIM3AIMs aTOMHBIX OpOUTAJICH, HOH,
MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTD, CTCIICHb OKUCIICHUS, XMMHUYECKas CBSA3b, MOJIb, MOJISIPHAS. Macca, MOJIIPHBIN 00BbEM, yIIIepOIHbIH
CKeNeT, (YHKIMOHAJIbHAS TPYIIa, paauKal, CTPYKTypHbIe (opMyisl (pa3BEPHYTHIE, COKpAlIEHHBIC, CKEIETHBIC), M30MEpUs CTPYKTypHas H
MPOCTPAHCTBEHHAs (T€OMETPUYECKas, ONTUYECKasi), U30MEPbl, TOMOJOTHYECKHI pSJl, TOMOJOTH, YIJIEBOAOPOIbI, KUCIOPOJ- U a30TCOACpIKAIIHE
OpPra’Hn4€CKuC COCANHCHUA, MOHOMCECDP, IMOJIUMEP, CTPYKTYPHOC 3BCHO, BEBICOKOMOJICKYJIAPHBIC COCANHCHUS; TCOPUH, 3AKOHDBL (HepI/IOI[I/ILIGCKI/Iﬁ 3aKOH I[
. MenneneeBa, Teopusi CTPOSHHS OpraHuYeckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MaCChl BELIECTB, 3aKOH COXPAaHEHHSI M MPEBPAIICHUS
OHCPIUH IMPHU XUMHUYCCKUX peaKHI/ISIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3BIK XUMHHU, MUPOBO33PCHUYCCKUEC 3HAHUA, JIC)KAIIUC B OCHOBC ITOHUMAHUWA
MPUYMHHOCTA U CUCTEMHOCTH XMMHYECKHMX SIBJICHHI; MPEICTABICHHUS O MEXaHU3MaxX XUMHUYECKUX PEaKIUil, TEPMOJIMHAMUYCCKUX M KUHETUYCCKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, 0 B3AUMHOM BIIMSTHUHM aTOMOB ¥ TPYIIIT aTOMOB B MOJICKYJaxX (MHAYKTHBHBIN H Me30MEpHBIN 3P PEKThI, OpUEHTAHTHI
I u II pona); dakronoruyeckrue CBEJACHHS O CBOWCTBAX, COCTaBe, MOJTYYEHHH M 0€30MacCHOM HCIIOJIb30BAHUM BKHEHIIIMX OPTraHMYECKHUX BEIIECTB B
6I>ITy n HpaKTI/I‘-IGCKOI\/JI JACATCIIBbHOCTHU Y€JIOBCKA, O6HII/IX HAaYYHBIX NPHUHOHUIIAX XUMHYCCKOI'O IMPOU3BOJACTBA (Ha MpuMEpE MpoOrU3BOJACTBA METAHOJIA,
nepepaboTku HedTH);

C(l)OpMI/IpOBaHHOCTB YMCHHﬁZ BBIABIIITE XapPAKTCPHBIC MMPU3HAKHU HOHHTHﬁ, YCTaHABJIMBATh UX B3aUMOCBsA3b, UCIIOJIB30BATH COOTBCTCTBYIOIIUC
IMOHATHA MPU OITMCAHUU COCTaBa, CTPOCHUA U CBOMCTB OpraHN4YCCKUX CO€I[I/IH€HI/II\/'I;

c(OPMHPOBAHHOCTh YMEHUIA:

UCIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JUISi COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (opmyn
OpPraHUYECKUX BEILECTB;

COCTAaBJIATH YPAaBHCHHUA XUMHWYCCKUX peaxum‘fl U pacKpbiBaTb HX CYIIHOCTb: OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MMoCpeaACTBOM
COCTaBJICHUSA 3JICKTPOHHOT'O OajaHca dTUX pCaKHHﬁ, peaKI_[I/Iﬁ HOHHOT0 0OMeHa HyTéM COCTaBJICHUA UX ITIOJIHBIX U COKpaH_[éHHBIX HOHHBIX ypaBHeHHﬁ;

H3Tr0TaBJIMBATh MOJACIIN MOJICKYJI OPraHUYCCKHUX BCUICCTB JJIA UIUTIOCTPpAlU UX XUMHUYCCKOT'O U IIPOCTPAHCTBECHHOI'O CTPOCHU A,



C(OPMHUPOBAHHOCTh YMEHUIl: YCTaHABIMBATh IPUHAMICKHOCTh H3YYEHHBIX OPraHMYECKMX BEIIECTB [0 MX COCTaBy M CTPOEHHIO K
OTpeNIeIEHHOMY KJIacCy/TpyIe COeIMHEHMM, 1aBaTh MM Ha3BaHUs 1o cucreMatnueckoil HomeHkiarype (IUPAC) wu nmpuBOAMTH TpUBHAIIBHBIC
Ha3BaHUs JUIsl OTJIEJIbHBIX MPEACTaBUTENeH OpPraHnYecKUX BELECTB (3TUJIEH, alleTHIIEH, TOJYOJl, TIMLEPHH, STUICHIVIMKOIb, PEeHolI, (GopMalbIerus,
aleTanpJeru], aleToH, MypaBbUHAas KUCJIOTa, YKCYCHAasl KUCIIOTa, CTEAPUHOBAsI, OJEMHOBAsI, MAJIbMUTUHOBAsI KUCIIOTHI, TJIULMH, aJaHUH, MajbT03a,
GbpyKTO3a, aHWIINH, JUBUHUI, U30IPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(hOPMHUPOBAHHOCTh YMEHUS ONPEICNIATh Bl XUMHUYECKON CBS3M B OPTaHMYECKHUX COCTUHEHHSIX (KOBAJICHTHAs W MOHHAS CBS3b, G- U M-CBSA3b,
BOJIOPOHAS CBSI3b);

C(l)OpMI/IpOBaHHOCTB YMCHUA NPUMCHATH ITOJIOKCHUS TCOPUU CTPOCHUS OPraHUYICCKHUX BCIICCTB A. M. BYTJIepOBa JIA 00BSCHEHHS 3aBUCHMOCTH
CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHUSA,

c(hOPMHUPOBAHHOCTh YMEHHI XapaKTePU30BaTh COCTAB, CTPOCHUE, (PU3UYCCKHE M XUMHYECKUE CBOMCTBA TUITUYHBIX MPEACTABUTEICH Pa3IUIHBIX
KJIACCOB OPraHUYECKHUX BELIECTB: AJIKAHOB, LUKIOAIKAHOB, aJKEHOB, aJKaJIUEHOB, aJJKUHOB, apOMAaTUYECKUX YIIIEBOJOPOAOB, CIIUPTOB, aJbJIErUI0B,
KETOHOB, KapOOHOBBIX KHUCIIOT, MIPOCTHIX U CIIOKHBIX 3PHUPOB, )KHUPOB, HUITPOCOCIUHEHUN U aMUHOB, aMUHOKHCIIOT, O€JIKOB, YIJI€BOAOB (MOHO-, IU- U
MOJINCAXapHUOB), UILUTIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXJIYy HHUMH YPaBHEHHUSMU COOTBETCTBYIOLIUX XMMHMUYECKUX PEAKIHil C HUCIIOJIb30BAaHUEM

CTPYKTYPHBIX (GOpMYIT;

C(bOpMHpOBaHHOCTB YMCHHUS NMOATBCPIKAATh HA KOHKPCTHBIX IMMPUMCEPAX XAPAKTCP 3aBUCHUMOCTHU peaKHHOHHOﬁ CIIOCOOHOCTH OpTraHU4YCCKUX
COGI[I/IHGHI/Iﬁ OT KpPpaTHOCTHU U THUIIA KOBAJICHTHOM CBS3U (G- n TIZ-CBHSI/I), B3aMMHOT'O BJIMAHHA aTOMOB U I'PYIIII aTOMOB B MOJICKYJIaXx;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UICTOYHHUKH YIIIEBOAOPOIHOTO ChIpbs (HE(PTH, MPUPOIHBII Ta3, yroib), CHOCOOBI €ro nepepadoTku
U MPAaKTUYECKOE MPUMEHEHHE IPOAYKTOB NEpepadOTKH;

C(l)OpMI/IpOBaHHOCTB BJIaJACHUA CHCTEMOH 3HAaHWIH O C€CTCCTBCHHO-HAYYHbBIX MCTOHAX IIO3HAHUA — Ha6J'IIOZ[eHI/II/I, HU3MCPCHHUHU, MOACIINPOBAHUM,
OKCIICPUMCHTC (peaJ'II)HOM n MBICJ'IGHHOM) U YMCHUA MIPUMCHATH O3THU 3HAHUS,

C(bOpMI/IpOBaHHOCTB YMCHHA NMPUMCHATH OCHOBHBIC OIICpAllUU MBICIIUTEIIBHOM ACATCIIbBHOCTU — aHaJIU3 U CHUHTC3, CPABHCHUC, 0606H_ICHI/IC,
CUCTEMATU3AlUI0, BBIABJIICHUC MTPUYNHHO-CICACTBCHHBIX CBSI3CH — JJI U3YUYCHUA CBOICTB BC€IICCTB U XUMHNYCCKHUX peaKHHﬁ;

CCbOpMI/IpOBaHHOCTB YMeHHfII BBISBJIATH B3aHMMOCBS3bh XMMHUYCCKUX 3HAHUM C MOHATHIMH H MNpEACTAaBICHUAMU APYTUX CCTCCTBCHHO-HAYYHBIX
npeaAMETOB JIA 0oJiee OCO3HAHHOTO MOHUMAHHMS CYHIHOCTU MAaTCpHAJIBHOIO0 CIWHCTBA MHUpA, UCIIOJIB30BAThL CUCTCMHBIC 3HAHUA I10 OpFaHquCKOﬁ
XUMHHU OJIA OOBSACHEHHS U IIPOTHO3UPOBAHUA ﬂBHeHHﬁ, HMCIOIUX €CTCCTBCHHO-HAYYHYIO ITPUPOY,



cOpPMUPOBAHHOCTh YMCHHUU: MPOBOJUTh PACUYEThl MO XUMHUYCCKMM (DOpMysiaM W ypaBHEHHUSIM XHMHYECKUX PEaKIMi C HCIOJIb30BaHUEM
¢usnveckux BeMWYMH (Macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOMIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacyEThl IO
HAXOXK/ICHUIO XUMHYECKOH (OpPMYJIbl BEIIECTBA MO H3BECTHBIM MACCOBBIM JIOJSAM XHMHUYECKHX 3JIEMEHTOB, MPOIYKTaM CrOpPaHUs, IUIOTHOCTH
ra3000pa3HbBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM: IPOTHO3UPOBATh, AHAM3UPOBATH U OLEHUBAThH C TO3ULIUN HKOJIOTMUYECKOM 0€30MacHOCTH MOCIIEACTBUS OBITOBON U
MIPOM3BOJICTBEHHON JEATENLHOCTH YEIIOBEKa, CBSI3aHHOW C MepepabOTKOMN BEIIECTB, MCIOIh30BATh NMOMyUYECHHBIC 3HAHUS JJI MPHHATHS TPaMOTHBIX
pelieHuit mpodiieM B CUTYyalUsX, CBI3aHHBIX C XUMHUEHH;

c(OpPMUPOBAHHOCTh YMEHHIl: CAaMOCTOSTENbHO IUIAHMPOBATh W MPOBOAUTH XUMHUYECKUN JKCIEPUMEHT (IMOJIydeHHWE M H3y4YCHHE CBOICTB
OpPraHUYECKUX BEIIECTB, KAUYECTBEHHBIC PEAKIIMHU YTJIEBOJOPOJOB PA3IMUHBIX KJIACCOB M KUCIOPOACOJEPIKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3a/lad IO PAaclo3HABAHWIO OPraHMYECKUX BEILIECTB) C COOIIOACHHEM MpaBUIl 0€30MacHOr0 OOpalleHHs C BElIeCTBAMHU U
nabopaTopHbIM  000pynOBaHHEM, (QOPMYIHMPOBATH IEIb HWCCIEAOBAaHUS, IPEACTABIATh B PAa3IMYHON (opMe pe3ynbTaTbl OSKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATH UX TOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

coOroAaTh MpaBUiia SKOJIOTMYECKH I€IeCO00pa3HOro MOBENEHUS B OBITY W TPYJOBOW JAEATEIBLHOCTH B LIEISAX COXPAHEHHUS CBOETO 37J0POBbS,
OKpY’Karolllel MPUPOTHON CPEeJIbl U TIOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HAaBaTh OIIACHOCTHL TOKCHYCCKOI'O HeﬁCTBHH Ha XHUBLIC OpFaHI/I3MLI OHpeI[eJ'IéHHBIX OpFaHI/I‘{eCKI/IX BCIICCTB, IIOHHUMAasa CMBICI IIOKa3aTCJIA
ITJK;

AHAJIIM3UPOBATH HGJ'IGCOO6pa3HOCTB IMPUMCHCHUS OPraHNYCCKUX BCUICCTB B IPOMBIIIJICHHOCTU U B 6I)ITy C TOYKH 3pCHHUA COOTHOIICHHA PUCK-
I10JIb3Aa,

c(OPMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH I€JICHANIPABICHHBIM MOMCK XUMHUYECKOW MH(GOpMaluu B Pa3IMYHBIX HUCTOYHMKAX (Hay4yHas U
yuyeOHO-Hay4yHast  JMTeparypa, CpeicTBa MaccoBod  uMHpopmanuu, VHTepHeT M JApyrue), KpPUTHUECKH aHAIU3UPOBATH XMMHUYECKYIO
nH(popMalnio, epepadaTbiBaTh €€ U NCIOJB30BaTh B COOTBETCTBUU C ITOCTABJIEHHOM yueOHOI 3a1aueil.



11 KJIACC

HpeI[MeTHBIe PE3YIBTATEI OCBOCHUA KypcCa ((0611135{ N HCOpPraHU4YCCKasA XUMHUA» OTpa’KaroT:

Cc(OPMHUPOBAHHOCTh IPEACTABICHUN: O MaTepUAIbHOM €AMHCTBE MMpa, 3aKOHOMEPHOCTSX U IO3HABAEMOCTH SIBJICHHH MPUPOIBI, O MECTE€ U
3HAaYCHWU XHMHHA B CHCTEME E€CTECTBEHHBIX HAyK M €€ poJid B OOECICYCHHHM YCTOHYMBOTO DPAa3BUTHSA, B PEHICHUH MPOOJIEM HKOJIOTHUECKOM,
SHEPreTUYecKOi M MUIIeBON 0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHMUM HOBBIX MaTEpUaloOB, HOBBIX MCTOYHHUKOB 3HEPrUH, B 00ECIEUEHU U
paMoOHATBFHOTO NPUPOAONOIB30BaHUsA, B (POPMUPOBAHUKA MHUPOBO33PEHUS M OOIIEH KyJIbTYphl YEIOBEKAa, a TAKXKE KOJOTMYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON CpELE;

BJI/ICHUE CHCTEMOI XMMHUYECKHX 3HAaHUM, KOTOpas BKJIKOYAET: OCHOBONOJArarolue IMOHATUS — XUMMUYECKUH 3JIEMEHT, aTOM, SIIpO aToMa,
U30TOIbI, JJIEKTPOHHAsh 000J0YKa aroma, s-, P-, d-aTOMHBbIE OpOHMTAM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, FHOPUIM3ALUs aTOMHBIX
opOuTaei, HoH, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTD, CTEIIEHh OKUCIICHUS, XUMUYECKas CBA3b (KOBaJICHTHAsI, MOHHAs, METaJUINYECKas,
BOJIOPOJIHAS ), KPUCTAININUECKAs PELIETKA, XUMUYECKask Peaklius, pacTBOP, MEKTPOIUTHI, HEAIEKTPOIUTHI, JIEKTPOJUTHYECKAs TUCCOLMALINS, CTEIIEHb
JUCCOLUAIMH, BOJAOPOJIHBIN MOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTEIND, TEMJIOBONH 3(PPEKT XUMHUUECKON peaklid, CKOPOCTh XMMHUYECKOW peakluH,
XMMHUYECKOE PABHOBECUE; TEOPUU U 3aKOHBI (TEOPUS NIEKTPOIINTUUECKON JUcCCoLnaluy, nepuoandeckuii 3akon .M. MenaeneeBa, 3aK0H COXpaHEHUS
Macchl BEILIECTB, 3aKOH COXPAHEHUs U MPEBPAICHUS SHEPTUU ITPU XUMUYECKHUX PEAKIIUAX, 3aKOH [TOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH JEHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHH, MUPOBO33PEHUYECKHUE 3HAHUS, JeKalllie B OCHOBE MOHUMAaHMsI MPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUI; COBPEMEHHBIE MPEICTABIEHUS O CTPOEHUH BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISPHOM M HaJIMOJIEKYJISIPHOM YpPOBHSX;
IIPEICTaBICHUS 0 MeXaHU3Max XUMHYECKHX PeaKIuid, TEPMOJIUHAMUYECKHX
U KUHETHYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUsI, 0 XUMUYECKOM PAaBHOBECUH, PACTBOpaxX M AUCIIEPCHBIX cUCTeMaxX; (aKTOJIOTUYECKUE CBEIEHUS O
CBOWCTBaX, COCTaBe, MOJYyYEHUH M O€30IacCHOM HCIOJIb30BAHUU BAXKHEWIIMX HEOPraHWYECKHUX BEIIECTB B OBITY M NPAKTUYECKOH AeATeNbHOCTH
YesioBeKa, O0IIMX HayYHBIX MPUHIUIIAX XMMHUECKOTO POU3BO/ICTBA;

CCbOpMI/IpOBaHHOCTB YMeHHﬁI BBIABJIATE XApaKTCPHBIC IPHU3HAKU HOHSITHﬁ, YCTaHABJIMBATb UX B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIONIUC
MOHATHUA NIPU OIIMCAHUU HCOPraHNYCCKUX BCHICCTB U UX HpCBpaH_ICHI/II\/'I;

c(OPMHPOBAHHOCTh YMEHUS HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsI COCTaBICHHUs (POPMYIT BEIIECTB M YPAaBHEHUH XUMHUYECKUX pPEaKIHid,
cucremarnyeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/IEIbHBIX BEIIECTB;



c(hOPMHUPOBAHHOCTb YMEHUS OINPEACIATh BAJICHTHOCTh M CTEIICHb OKUCIICHUS XMMHYECKUX 3JIEMEHTOB B COCAMHEHUSX, BUJ XUMUUYECKON CBSI3U
(KoBasieHTHAs, MOHHAS!, METAJTTUYECKasA, BOJOPOAHAS ), TUIl KPUCTAIIMYECKON pelIéTKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCHUMOCTH CBOICTB BEIIECTB OT BHUJAa XMMHYECKOH CBSI3M MU TUIA KPUCTAIUITMUECKON pPEIETKH,
OOMEHHBII U JOHOPHO-AKIICNITOPHBIN MEXaHU3MBI 00pa30BaHUS KOBAJICHTHOMN CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHHIA: KJIACCU(UIINPOBATH: HEOPTaHUIECKUE BEIIECTBA TI0 UX COCTaBY, XMMHUYECKUE PEAKIIMHU 110 Pa3IMYHBIM MPU3HAKAM
(4ucity M CcOCTaBy pearupymolliux BEIIECTB, TEILIOBOMY 3(PGeKTy peaklud, U3MEHEHUIO CTENeHEW OKUCICHMS 3JIEMEHTOB, OOpaTUMOCTH, yYaCTHIO
KaTajau3aTopa M IPYTHe); CAMOCTOSTESIIEHO BRIOMPATh OCHOBAHUS U KPUTEPUU IS KJIACCH(PUKAIIMN N3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKIIHN;

c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI Tiepuoandeckoro 3akona J[. M. MenaeneeBa u I1eMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIONIYIO,
OOBSICHUTENBbHYIO M POTHOCTUYECKYIO (PYHKIIHH;

c(OPMUPOBAHHOCTh YMEHHI: XapaKTEPH30BATh D3JIEKTPOHHOE CTPOSCHHUE ATOMOB M HOHOB XUMHYECKHX 3JIEMCHTOB II€PBOTO—YETBEPTOTO
nepuozoB Ilepuoanueckoii cucrembl J[.M. MeneneeBa, UCHONB3YS MOHITHS «IHEPIETUYECKUE YPOBHMY», «IHEPreTHUCCKHUE MOAYPOBHMY, «s-, P-, d-
aTOMHBIE OPOUTATINY», KOCHOBHOE U BO30YXKAEHHOE SHEPTETUUECKUE COCTOSIHUSL aTOMAaY; OOBICHATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX
3JIEMEHTOB M UX COEIMHEHHUN 10 neproaaM u rpynnam [lepuoguueckoit cuctemsl J{. . MenneneeBa, BaJIeHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHHMSI UX IJIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTH YMEHHI: XapaKTepU30BaTh (omHCHIBATH) oOmue XUMHYECKHE CBOIICTBa BEILIECTB Ppa3IUYHBIX
KJIaCCOB, OATBEPKIATh CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXYy HEOPraHWYECKHMMH BEIIECTBAMHM C MOMOIIbIO YPaBHEHUH COOTBETCTBYIOIIHX
XUMHYECKUX PEAKIIUI;

c(hOpMHUPOBAHHOCTb YMEHHS PACKPHIBATH CYIIHOCTH: OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEICTBOM COCTABIICHHS AJIEKTPOHHOTO
OanaHca ITHX peakUMi; peakiuii MOHHOro oOMEHa NMyTEM COCTaBJIEHMS MX MOJHBIX M COKPALIEHHBIX MOHHBIX ypaBHEHMH; peakMil THUApOJIH3a;
peaxkuuii KomriekcooOpa3zoBaHus (Ha mpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aJIFOMUHHUS);

c(OPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHWs XUMHUYECKHX PEAKIMHA ¢ y4ETOM MX JHEPreTUYECKHX XapaKTepUCTHK,
XapaKkTep W3MEHEHHS CKOPOCTH XHMMHUYECKOW peaklUyd B 3aBHCHUMOCTH OT Pa3MYHbIX (PAaKTOPOB, a TaKKE XapakTep CMEIIEHUS XUMHUYECKOTO
paBHOBECHSI 11O BIMSHUEM BHEIIHUX Bo3aeiicTeui (mpunuun Jle [llarense);



C(bOpMI/IpOBaHHOCTB YMCHUA XapaKTEPU30BaTh XMMHYCCKHUEC PCAKIUH, JICKAIIHUE B OCHOBC IMPOMBIIIJICHHOI'O ITOJTYYCHHSA CepHOﬁ KHCJIOTHI,
aMMHakKa, O6H_[I/Ie HAaYYHBIC NPUHIUIIBI XUMHUYCCKUX ITPOU3BOIACTB, L[GJIGCOO6paSHOCTb MNPHUMCHCHUSA HCOPIraHUYCCKHX BCIICCTB B MMIPOMBIIIJIICHHOCTH U B
6BITy C TOYKH 3pCHHUA COOTHOIICHUA PUCK-II0JIb34a,

c(OPMHPOBAHHOCTD BIAJICHUS CHCTEMOW 3HAHMH O METOAAaX HAyYHOTO I[IO3HAHMSA SBJICHUH NpPUPOABI — HAOIIOJCHUE, HW3MEpEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (peaJibHbli M MBICIEHHBIN), MCIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHS NIPUMEHATh 3TH 3HAHUSA IIpU
9KCIIEPUMEHTAILHOM HCCIIEI0BAHUHU BEIIECTB U JUISl OOBSICHEHUSI XUMUYECKUX SBJICHUH, UMEIOIIUX MECTO B IPUPOAE, IPAKTUUECKON AESITEIbHOCTU
4eJIOBEKA U B IIOBCEJHEBHOM JKU3HH;

C(bOpMI/IpOBaHHOCTL YMCHUS BBISBJIITE B3aUMOCBA3b XUMHUYCCKUX 3HAHUU C MOHATHUSIMH H MMPpEACTaBIICHUAMU APYI'UX C€CTCCTBECHHO-HAYYHBIX
npeaAMETOB JIA 0oJiee 0CO3HAHHOI'O ITOHUMAHHMS MaTCpUAIIBHOTO €AMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS MPOBOJUTH PACU€Thl: C HCIOJIB30BAHUEM TIOHSATHA «MaccoBasi JIOJII BEUIECTBA B PAcTBOpPE» M «MOJISIpHAs
KOHIIEHTPALMs»; MacChl BEUIECTBAa WM 00bEMa raza o U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB; TEIUIOBOTO 3((eKTa peakuuu; 3HaYeHUs BOJOPOIHOTO MOKa3aTessl PACTBOPOB KUCIOT M IIEIOYEH C M3BECTHOW CTENEHBIO JUCCOILUAINU;
Macchl (00bE€Ma, KOJTMYECTBa BEIECTBA) MPOIYKTa PEeaKIMH, €ClId OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUJE PAcTBOpa C OMPENEIEHHON MaccoBOM
J0J1eH PacCTBOPEHHOTO BELIECTBA WU JIaHO B M30BITKE (MMEET IPUMECH); JOIH BBIXO/A IPOAYKTA PEAKIIMU; O0BEMHBIX OTHOLIEHUH ra3o0B;

c(OPMHPOBAHHOCTh YMEHH: CAaMOCTOSTENILHO TUIAHUPOBATh U MPOBOANUTh XUMHUYECKUM SKCIEPUMEHT (IIPOBEACHUE peaKkIii HOHHOro oOMeHa,
MOATBCPIKACHUC KAUCCTBCHHOI'0 COCTaBa HCOPraHMYCCKUX BCUICCTB, OMPCACICHUC CPCAbl PACTBOPOB BCUICCTB C MOMOUIBIO MHAHUKATOPOB, U3YUCHUC
BIIMSIHUS PA3JIUYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKON peakIiH, PelIeHne dKCIIePUMEHTAIbHBIX 3ajiau 1o TeMaM «Metais» 1 «Hemetamis») ¢
coOnroiecHueM TpaBuUil 0€30IacHOr0 OOpalleHHs € BelleCTBAaMU U JIaDOpaTOpHBIM 00O0pyJIoBaHHEM, (OPMYIHpPOBaTh LElb HCCIEJOBaHMUS,
NPEJCTABIATh B Pa3INYHON (popMe pe3ysbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh MX JI0CTOBEPHOCTH;

chOpMHUPOBAHHOCTh YMEHHIl: COONIONATh TpaBUiia MOJB30BAHMUS XHUMHUECKON IMOCYI0M W JlabopaTOpHBIM OOOpYyIOBaHUEM, OOpalleHus C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMUSMHU T10 BBIMOJTHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OMBITOB, YKOJIOTHYECKH I1€JIeCO00Pa3HOr0 TTOBEJCHUS B
OBITYy W TPYIOBOUM [EATENHHOCTH B IENSAX COXPAHEHHsS] CBOErO 3/0POBBS, OKPYXKAIOIIEH NPUPOTHOW Cpeabl U AOCTHKEHHUS €€ YCTOMYHMBOTO
Pa3BUTHS, OCO3HABATh OMACHOCTh TOKCHYECKOTO JEHCTBHsI HA KUBBIE OPTaHW3MBI OIPEACIEHHBIX HEOPTraHWYECKUX BEIIECTB, TMOHUMAs CMBICI
nokazarens [1JIK;

c(hOPMUPOBAHHOCTh YMEHHIl: OCYIIECTBIATH IEJICHANPABICHHBIN MOUCK XUMHUYECKOW HMH(OpMAalUKM B PA3IUYHBIX HCTOYHUKAX (HAydyHas M
yueOHO-HayuyHasl JINTepaTypa, CpeicTBa MaccoBol mHpopmanuu, VIHTepHET u Jpyrue), KpUTHUECKH aHAIW3UPOBATh XMMHUUYECKYI0 HH(OpMAIHIO,
nepepadaThIBaTh €€ U UCIOJIH30BATh B COOTBETCTBUU C TIOCTABJICHHOM Yy4eOHOM 3a1adeii.
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Ne HanmenoBanue pa3zneiios 1 TeM IpOrpamMMel KonunuecTBo yacos OnexTpoHHbIe (1I(POBEIE)

/1 Bcero  KoHnTposbHbIe [TpakTnyeckue 00pa3oBaTeIbHEIE PECYPCHI
paboThI paboThI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
11 KJIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KommmuectBo wacos DnexTpoHHbIe (ITUPPOBEIE)
n/n Bcero KonrtponsHbie [IpakTHueckue 00pa30BaTeNbHBIC PECYPCHI
paboThI paboThI
Pa3znen 1. Teoperuueckue 0CHOBbI XUMHH
1.1 Crpoenue aroma. [leproauueckuii 3akon u [leprognueckas 9
cucteMa xuMuieckux sneMmeHToB J[. 1. MenaeneeBa
1.2 Crpoenue BemecTBa. MHOTOOOpa3ue BEIIESCTB 11 1
1.3 Xumuueckue peakuuu 19 1 3
Wroro mo paszneny 39
Pasnen 2. Heoprannueckasi xumusi
2.1 Hewmeramibl 31 1 3
2.2 Mertamibl 23 1 2
Uroro no pazueny 94
Paznen 3. Xumus v :Ku3Hb
3.1 Meronap! MO3HAHUSA B XUMUAU. XUMHUSA U KU3Hb 9
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
MOYPOYHOE INJTIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KommuecTBo vacoB Jlata ~ DneKTpoHHbIE IUPPOBBIE
/1 Bcero Konrtponbabie IIpaktrueckue H3YICHHA obpasoBaTelbHbIC
paboTsI paboTsI peCypChl
1 TIIpenMer u 3HaAUYE€HHE OPTAHUYECKON XUMUH, PEACTABICHUE O 1

MHOTO00pa3uu OPraHUIECKUX COCTMHECHUN



Ne Tema ypoka KommuecTBo yacos Jara  DnekTpoHHbIE IU(POBLIE

/1 Bcero Konrtpomshbie [Ipaktuyeckme H3YICHHA obpa3oBaTeibHbIC
paboThI paboThI pecypcesl

2  DIEKTpOHHOE CTPOCHHE aToMa yrieponaa (OCHOBHOE U BO30yxkaéunoe 1
cocTosiHuUs1). BajieHTHBIE BO3MOXHOCTH aTOMa yriiepoia

3 Xumuyeckas CBA3b B OPraHUYECKUX COEANHEHUSIX. MeXaHUu3Mbl 1
00pa30BaHMs KOBAJCHTHOW CBSI3U, CIIOCOOBI pa3phIBa CBSI3CH

4  Teopus ctpoeHus opranndyeckux coenunenuit A. M. byrneposa 1

5  Buasl u3omepun: CTpyKTypHasi, MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1

3¢ (}exTs B MONIEKyJIax OPraHUYECKUX COSAMHEHUN

6 I[IpencraBnenue o KiIaccU(PUKAUU U CUCTEMaTHYeCKas HOMeHKIatypa 1
(IUPAC) oprannyeckux BEIIECTB

7 Knaccudukamnus peakiuii B OpraHu4ecKOi XUMHA 1

8  Cucremaru3zanus u 0000IIEHNE 3HAHUH 110 TEMe 1

9  AuKaHBI: TOMOJIOTHYECKHUH psif, 00mas hopMysa, HOMEHKIIATypa 1 1
U30MEpHsl, IEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYII

10 ®duznyeckre U XUMHUYECKUE CBOICTBA AJIKAHOB 1

11 Haxoxnaenue ankaHoB B npupoze. CriocoObl moaydeHus u 1

MMPUMCHCHHUC aJIKAHOB

12 TukmoankaHsl: o0mmas popmyina, HOMEHKIATypa U U30MepHs, 1
0COOEHHOCTH CTPOEHHSI U XUMHUYECKUX CBOMCTB, CIIOCOOBI MOTY4EHUS
U IIpPUMEHEHUe

13 Pemenne pacy€THBIX 3a/1a4 HA ONPECIICHHE MOJIEKYIISIPHOM 1
(bopMyITbI OPraHUYECKOTO BEUIECTBA 110 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOAIIMX B €ro coctaB. CucremMaTu3amnys U 000011eHne
3HAHUM 10 TeMe

14  AnkeHbl: TOMOJIOTHYECKH psijl, oOmmas popmyna, HOMEHKIATypa, 1
3IIEKTPOHHOE M POCTPAHCTBEHHOE CTPOEHHE MOseKyl. CTpyKTypHas
U [IMC-TPAHC-U30MEPHSI AJTKEHOB

15 ®wusnyeckue u XUMUYECKHE CBOMCTBA alkeHOB. [IpaBuio 1



Ne Tema ypoka KommuecTBo yacos Jara  DnekTpoHHbIE IU(POBLIE

/I Bcero Konrtpomshbie [Ipaktuyeckme H3YICHHA obpa3oBaTeibHbIC
paboThI paboThI pecypcesl
MapkoBHHMKOBa
16 CnocoOsl momy4eHus U MPUMEHEHUE aJIKEHOB 1
17 TIlpaxTtuueckas padota Ne 1 mo reme "Ilonydyenue sTunena u usydenue 1 1
€ro CBOMCTB"
18 Pemenue pacu€THBIX 3a7a4 Ha OMPEIETICHUE MOJIEKYIISIPHOM 1
(GhopMyJIBI OPraHMYECKOTO BEIIECTBA
19 AnxagueHsl: conpspKEHHBIC, H30JIMPOBAHHBIC, KyMYJIUPOBAaHHEIE. 1
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS
20 XuMHYeCcKHe CBOWCTBA CONMPSIKEHHBIX TUECHOB 1
21 CnocoObl moTy4YeHHs U IPUMEHEHHE aTKaUECHOB 1
22 AJNKUHBI: TOMOJIOTHYECKH psif, oOmmas ¢popMyna, HOMEHKIATypa, 1
AIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, PH3UIECKUE
CBOMCTBA
23 XWMHYECKUE CBOWCTBA aJIKUHOB 1
24 KavecTBeHHbIE peaKIMM Ha TPOHHYIO CBS3b 1
25 CrnocoObl osy4yeHHs 1 IPUMEHEHNE alIKUHOB 1
26 Pemenue 3a1a4: pacy€Thl 0 YPAaBHEHUIO XUMUUYECKON PEaKLIUU 1
27 Cucremaruzanus u 00001IeHIE 3HAHH 110 TeMe 1
28 ApeHbl: TOMOJOTHYECKHH psijl, o01mas ¢popmynna, HOMEHKIATypa. 1
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT OeH301a U
TOJyoJIa, UX (PU3UYECKUE CBOMCTBA
29 XuMHYecKHe CBOWCTBA apEHOB: PEAKLIUU 3aMELCHHS 1

30 XuMuYecKue CBOWCTBA apEHOB: PEAKIUU MPUCOECTUHEHUS, OKuclenne 1
TOMOJIOTOB O€H301a

31 OcobeHHOCTH XUMHYECKUX CBOMCTB CTHpOIIA 1
32 Pemenue pacy€THBIX 33724 Ha OIIPEIEIIEHUE MOJIEKYIISIPHOM 1



/o

33
34
35

36
37
38

39
40

41

42
43
44

45
46
47

48

49

Tema ypoka

(dopMyITbI OPraHUIECKOTO BEIIECTBA
CriocoObI mostydeHust 1 IpUMEHEHNE apEeHOB
['eHeTHYecKas CBSA3b MEXIY Pa3IMIHBIMU KJIACCAMH YTIICBOIOPOIOB

Pacu€tel o ypaBHEHUSIM XUMHUYSCKUX peakinuid. CucrteMaTu3amnus u
000011IeHrE 3HAHU T10 TEME

[Tpuponnsriii raz. [lomyTHble HEPTIHBIE Ta3bI
KaMeHHBI# yroib U MpoayKTHI €ro nepepadoTKu

Hedtp 1 ciocoOs! € nepepadoTku. [IpumeneHne npoykToB
nepepaboTKu HePTH

I'eneTmueckas CBI3b MCXKAY pa3JIMYHBIMU KJIaCCaMH YIJICBOJOPOJ0B

["anoreHonpou3BOIHBIC YTIICBOIOPOIOB: ICKTPOHHOE CTPOCHUE,
pEaKIMK 3aMEIeHHS raJloreHa

JlelicTBue mienoydeil Ha TaJIOreHIIPOU3BOAHBIE. B3auMoaerncreue
NUTAJIOTCHAIKAHOB C MariueM U [IUHKOM

CucremaTu3zanus 1 00001IeHre 3HaHU 10 pa3zeny "YriaeBonopoas!"”
Kontposnbnas pabora no teme "YriaeBoaopo b

[IpenenbHBIE OTHOATOMHBIE CIUPTHI: TOMOJIOTUYECKHH psif, 001as
dopmyIa, CTpoeHUE MOJIEKYJI, H30MEpHsl, HOMEHKIATypa,
KJ1accuukanus, Gu3nyecKkue CBONCTBa

XHUMHUYECKUE CBOMCTBA IPENEIBHBIX OJJHOATOMHBIX CIIUPTOB
CrniocoOblI osty4eHus U NpUMEHEHNE OJJHOATOMHBIX CIIUPTOB

[TpocTeie a¢upbl: HOMEHKIIATypa U U30MEpHsi, 0COOEHHOCTH
(bU3NUECKUX U XUMHUYECKUX CBOMCTB

MHOroaroMHbIE€ CIIUPTHL: ITWICHITIMKOIb U TTTMLIEPHUH, UX
buznyeckue 1 XuMUYECKHe CBONCTBA

CrrocoObl MOJIYYCHHA U MPUMEHCHUEC MHOT'OAaTOMHBIX CITMPTOB

Bcero KonTtpomnbHbie

|

|

KoauuectBo yacos ara

paboThI

[IpakTnyeckne H3YICHHA
paboThI

DNEeKTpOHHBIE IUPPOBBIE
o0Opa3oBaTenbHbIC

pecypchl



Ne Tema ypoka KommuecTBo yacos Jara  DnekTpoHHbIE IU(POBLIE

/1 Bcero Konrtpomshbie [Ipaktuyeckme H3YICHHA obpa3oBaTeibHbIC
paboThI paboThI pecypcesl
50 ®@enomn: cTpoeHUE MOJIEKYIIBI, (PU3NYECKHE CBOWCTBA. TOKCUYHOCTD 1
dbenona
51 Xwumuueckue cBolicTBa eHosa 1
52 CrnocoObl OJIydeHHS ¥ IPUMEHEHHE (eHoIIa 1
53 [IpakTtuueckas padora Ne 2. PemeHune skcriepuMeHTaIbHBIX 33124 10 1 1
teme "Cnuptel U (peHobl"
54 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110 TEMe 1
55  Anbaerujbl U KETOHBI: 3JIEKTPOHHOE CTPOEHUE KapOOHMIBHOM 1
IPYIIIbI; TOMOJIOTHYECKUE PsAfibl, 001as popmyiia, u3oMepus u
HOMEHKJIaTypa
56 Aunpaeruapl 1 KETOHBI: (pU3MUECKUE CBOMCTBA; peaKIuu 1
IPUCOECTUHEHUS
57 Peakiuu OKUCIIEHHS U KaUeCTBEHHbIE PEaKIMM albJeTuA0B U KETOHOB 1
58 CnocoObl osTy4eHHs anbIeru0B U KETOHOB 1
59 OnHOOCHOBHBIE IpEENbHbIE KAPOOHOBBIE KUCIOThI, 0COOEHHOCTH 1
CTPOCHUS MX MOJIEKYIT
60 H3omepwust 1 HOMEHKIATypa KapOOHOBBIX KUCIIOT, UX (hU3NIECKHE 1
CBOMCTBA
61 Xwumuueckue CBOMCTBA MpeiEIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX 1
KHCJIOT
62 OcobeHHOCTH CBOHCTB MypaBbUHOW KUCIOTHI. MHOTOOOpasme 1

Kap6OHOBLIX KHUCIIOT

63 OcobeHHOCTH CBOMCTB: HEMPEACIbHBIX U APOMATHYECKUX 1
KapOOHOBBIX, TMKAPOOHOBBIX, THIAPOKCUKAPOOHOBBIX KUCIIOT.
[IpencTaBuTENM BBICHIMX KAPOOHOBBIX KUCIIOT

64 TlonsTHE O MPOU3BOAHBIX KAPOOHOBBIX KHCIOT 1



Ne Tema ypoka KommuecTBo yacos Jara  DnekTpoHHbIE IU(POBLIE

/1 Bcero Konrtpomshbie [Ipaktuyeckme H3YICHHA obpa3oBaTeibHbIC
paboThI paboThI pecypcesl
65 CrnocoObl mosy4yeHus U MPUMEHEHUE KapOOHOBBIX KUCIOT 1
66 Crnoxable 3(UpPbI: TOMOJIOTHYECKUH psif, oOias Gopmyna, nzomepust 1
¥ HOMEHKJIaTypa
67 @usnueckre U XUMHUYECKHUE CBOKCTBA d(pUpoB 1

68 Pemenue pacu€THBIX 3a1a4: 10 YPaBHEHUIO XUMUYECKOM peakiuu, Ha 1
oIpeziesieHue MOJIEKYIIpHON (POPMYJIbI OPraHUYECKOTO BELECTBA

69 IIpaktudeckas padora Ne 3. PemeHue sKkCiepuMeHTALHBIX 3371a4 110 1 1
teme "KapOoHoBbie kucnotbl. CinoxHbIe dPUpbI"

70  XKwupsl: cTpoenue, PU3NIECKUE U XUMUYECKHUE CBOKMCTBA (THAPOIIH3) 1

71  OcoOeHHOCTH CBOMCTB )KHUPOB, COACPIKAITUX OCTATKH HEMPEIETbHBIX 1

JKUPHBIX KUCIIOT. JKUpBI B IpUpOIE

72 Mpuia Kak COJIH BBICIIUX KapOOHOBBIX KUCIIOT, MX MOomIee aercTeue. 1
[TonsiTrie o cunTeTHYeckuX Moromx cpeactsax (CMC)

73 T'eHernyeckas CBs3b YIIIEBOAOPOAOB M KHCIOPOICOAEPIKAIINX 1
OpPTraHUYECKUX BEIIECTB

74  Pacu€rbl IO ypaBHEHUSM XUMHUECKUX pEaKIUn 1

75 Cucremarnsanusg 1 0000IeHrE 3HAHNH 110 TEME 1

76 OOmras xapakTepUCTHKA YTJICBOOB U KIIACCU(UKAIUS YIIICBOIOB 1
(MOHO-, T~ ¥ TIOJMCAXaPUIBI)

77 MoHocaxapusl: puznyeckre CBOMCTBA U HAX0XKJICHUE B TIPUPOJE 1

78 IlpumeHeHue III0KO03bl, €€ 3HaUeHUE B )KU3HEAEATEIIbHOCTH 1
OpraHusmMa

79 Jlucaxapusl: caxaposa, MalbTo3a M JakTo3a. Haxoxnenue B mpupoge 1
Y IIPUMEHEHUE 1UCaxapuoB

80 TIlonmcaxapuabl: CTpOCHHE MaKpPOMOJIEKYI, (PU3NYECKUEe U 1
XUMHYECKHE CBOWCTBA, TPIMEHEHHE



Ne Tema ypoka KommuecTBo yacos Jara  DnekTpoHHbIE IU(POBLIE

/1 Bcero Konrtpomshbie [Ipaktuyeckme H3YICHHA obpa3oBaTeibHbIC
paboThI paboThI pecypcesl
81 TIlousTHe 00 UCKYCCTBEHHBIX BOJIOKHAX 1
82 Pemenue pacyeTHBIX 3a7a4 HA OINPEJICIICHUE IO BHIXOAA MIPOAYKTA 1
peaKkuu OT TEOPETUYECKH BO3MOXKHOTO
83 Cucremarusanus 1 0000IICHUE 3HAHUHN 110 pa3aeIy 1
84 KontpoabsHas padora o reme "Kuciopoacoaepxkaniiue opranuyeckue 1 1
coeuHeHus"
85 AwmmHbI: KIaccuuKanys, CTpOSHHE MOJIEKYJ, 001mas popmyiia, 1
U30MepHUsl, HOMEHKJIaTypa U GU3NYECKUE CBOWCTBA
86 Xwumuyeckue cBOWCTBA aln(paTHUIECKUX aMHHOB 1
87 AHUIMH: CTPOCHUE aHWJIMHA, OCOOCHHOCTH XMMHUYECKUX CBOMCTB 1
aHMJIMHA
88 CmocoObl moyyeHus 1 IPUMEHEHNE amu(paTHIeCKIX aMHHOB 1
89 AMHMHOKHMCIIOTHI: HOMEHKIIATYpa U H30MepHs, GPU3NIECKHIE CBOUCTBA. 1
OTnenbHbIE PEICTABUTENN (L-aMUHOKHUCIOT
90 XuMuyeckue CBOWCTBa aMUHOKHUCIIOT, UX OMOIOTHUYECKOE 3HAUCHUE 1
aMHHOKUCIOT. CHHTE3 M THIPOJIN3 MENTH/IOB
91 bBenku KaKk NPUPOTHBIE TIOJTUMEPHI; CTPYKTYPBI OEITKOB 1
92 XwuMHYecKue CBOWCTBA OCIIKOB 1
93 AB3oTcomepikaIiie reTepoIuKIndeckue coeqnaeHus. HyknennoBbie 1
KHCJIOTBI: COCTaB, CTPOCHUE U OMOJI0rnyeckas poib
94 TIlpaktuueckas padorta Ne 4. Pemenne s3KCiepuMEHTAIBHBIX 3a/1a4 110 1 1
Teme "A30TcoaepKaiue OpraHm4eckue COeTMHEHUS "
95 TIIpaktudeckas padora Ne 5. PemeHue SKCIIepuMEHTATBHBIX 33]1a4 110 1 1
TeMe "Pacro3HaBaHue OpraHU4eCKUX COeTMHEHUI"
96 KontponbHas pabora 1o reMe "A30Tcoaepkaliyue opraHnuecKue 1 1

coenuuenus"



Ne Tema ypoka KommuecTBo yacos Jara  DnekTpoHHbIE IU(POBLIE

/I Bcero Konrtpomshbie [Ipaktuyeckme H3YICHHA obpa3oBaTeibHbIC
paboThI paboThI pecypcesl
97 OcHOBHBIE OHATHS XMMHUU BRICOKOMOJICKYJISIPHBIX COSMHEHUH U 1
METO/Ibl UX CHHTE3a —IIOJIMMEPHU3alis U MOJUKOH ICH AU
98 Ilmactmaccel. YTunu3anus u rnepepadoTka IiacTuka 1
99 DrnacToMepsl: HaTypalbHbIN CHHTETUYECKUE Kayuyku. Pesuna 1
100 Bonokna: HaTypaibHbIE, HICKYCCTBEHHBIE, cuHTeTHYecKue. [lomumepsr 1
CHEeIHATBHOTO Ha3HAYCHUS
101 IlIpakTtuueckas padota Ne 6. Penienne sKCiepuMEeHTAIBHBIX 33124 110 1 1
teMe "Pacro3HaBaHue macTMacc U BOJIOKOH"
102 O6oO61ieHue u cucTeMaTu3alysa U3Y4eHHOTO MaTepuaa o TeMe 1
"BbICOKOMOJIEKYJISIPHbIE COSUHEHMS"
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 3 6
11 KJIACC
Ne Tema ypoxka KomnuecTBo vacos Mata  DnexkTpoHHbIE IU(POBBIE
n/n Bcero Konrtponbubie Ilpaktuueckne H3YICHHA o0pasoBaTesbHbIC
paboTHI paboTHI peCypChl
1  Atom. CocTaB aTOMHBIX siiep. XUMHUECKUN dJIeMeHT. M30TombI 1
2  CrpoeHue IEeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UHCIIa 1
3  Krnaccudukanms XAMHIECKUX dIIEMEHTOB (s-, P-, d-, f-amemMenThI) 1
4 PacnpeneneHue 3JIEKTPOHOB MO aTOMHBIM OpOUTANISIM 1
5  DnexTpoHHbIE KOH(PUTYpAIIUU aTOMOB 3JIEMEHTOB B OCHOBHOM H 1
BO30YXIEHHOM COCTOSTHUHT
6  DnekTpoHHBIC KOH(PUTYpAIUU HOHOB. DIEKTPOOTPHUIIATEITHFHOCTD 1

7 Ilepuogmueckuii 3axoH u [lepuoanueckas cucteMa XUMHYECKIX
anemenToB J[. 1. MenzeneeBa, cBsA3b C COBPEMEHHON TEOPUEH
CTPOEHHSI ATOMOB

8  3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMHUYECKUX JIEMEHTOB U 1



Ne Tema ypoxka KomnuecTBo yacos Hara  DnexktpoHHBIE IM(POBEHIE

n/m Bcero Kontponshbie Ilpaktrueckne H3YICHHA obpasoBaTe/bHbIC
paboThI paboTbI pecypeel
00pa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIIECTB 10 TPYIIAM H
eproIam
9  Cucremarusanusa u 0000IIEHNE 3HAHUA 110 TEME 1
10 Bwuasl xumuyeckoi cBs3u. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM 1

cBA3U. BonoponHas cBsi3b. MEXMOIEKYISIPHBIE B3aUMOICUCTBUS

11 BaneHTHOCTb U BaJIEHTHbIE BO3MOKHOCTH aTOMOB. CBsI3b 2JIeKTpOHHON 1
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM

12 TlpencraBiieHUs! O KOMIIJIEKCHBIX COEJMHEHUSAX: COCTaB U 1
HOMEHKJIaTypa

13 BemecTBa MOJEKYISPHOTO U HEMOJIEKYIIPHOTO CTPOEHUS. THITBI 1
KPUCTANIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB

14 Tlonstue o aucnepcHsIx cuctemax. [IpeacraBineHue o KOTOUIHBIX 1
pacTBopax

15 HcTtuHHBIE pacTBOPHI: HACHIIICHHBIE U HEHACBILICHHBIE, 1
pactBopuMocTh. Kpuctamnoruapatst

16 CnocoOsbl BIpakeHUs! KOHLIEHTPAIMHM PaCTBOPOB 1

17 Pemenue 3a7a4 ¢ UCIOIB30BAHUEM MOHATUHN "MaccoBasi 10715 1

aCTBOPEHHOTO BeriecTna", "MoJsipHast KoHeuTpanusg"
9
18 Kraccudukarus 1 HOMEHKIATypa HEOPraHUIECKUX BEIIECTB
19 Cucremaruszanus 1 00001IEHHUE 3HAHUN T10 TEME 1

20 KonTponbHas padota mo Temam "Ctpoenue aroma. [lepuoanyaeckuit 1 1
3akoH u [lepuoanueckas cucteMa XuMu4eckux sneMeHTos J[. U.
Menneneesa", "CtpoeHue BemecTBa. MHOrooOpasue BemecTB"

21 Kiaccudukanysi XAMHYECKIX peaKluii B HEOPraHUIECKOH 1 1
OpPraHMYECKOM XUMHUU. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH
COXPAHEHHUS U MPEBPAIICHUS SHEPTUU PU XUMUYECKUX PEaKLUIX

22 TemnoBbie 3PPEKTH XUMUIECKUX peakimid. TepMoxuMuieckne 1



Ne Tema ypoxka KomnuecTBo yacos Hara  DnexktpoHHBIE IM(POBEHIE

n/m Bcero Kontponshbie Ilpaktrueckne H3YICHHA obpasoBaTe/bHbIC
paboThI paboTbI pecypeel
ypaBHEHHS
23 BpruncneHus Mo ypaBHEHUSM XUMHUYECKUX PEAKIUN 1 1
TEPMOXUMHUYECKUM YPaBHEHUSIM
24  CxopocTbh XMMHUYECKOH peaklnu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX 1
¢dakropoB. Katanus u karaan3aTopsl
25 T'oMOTeHHBIE ¥ TeTEPOrCHHBIC PEAKIINN 1
26 Ilpaktuueckas padora Ne 1 mo Teme "BrusiHue pa3nuysbix (GakTopoB 1 1
Ha CKOPOCTh XMMHUYECKOUN peakiuu"
27 OOpatuMble 1 HEOOpaTUMBbIC peaKIIuu. XUMUYECKOE PaBHOBECHE 1
28 Ilpaxtuueckas pabora Ne 2 o teme "BnusiHue pa3ianuHbIX (akTOpoOB 1 1

HAa T0JI0’KEHUE XUMUYECKOT0 paBHOBECHS "

29 DOnektponuTuyeckas auccounanus. CUIbHBIE U Ca0ble 3JeKTpOIuThl. 1
CrerneHb qucconuanuu

30 Honnoe npoussenenue Boasl. Cpeaa BOJHBIX pacTBOpoB. Bomoponnsrii 1
nokazatensb (pH) pactBopa

31 Tmnpponu3 coneit. Peakiuu, mpoTekaroye B pacTBOPax AJIEKTPOIUTOB 1

32 TIpaktuueckas padora Ne 3 mo Teme "XUMHYECKHE PEAKIIUU B 1 1
pacTBOpax JEKTPOJIUTOB"

33 OxuCIUTEeNbHO-BOCCTAaHOBUTENbHBIE peakluu. BaxxHeiinme 1
OKHUCJIUTEIN U BOCCTAHOBUTEIH

34 MeTtoJ 3JIEeKTPOHHOTO (3JICKTOHHO-MOHHOTO) OayiaHca
35 DNeKTpoaH3 pacTBOPOB M PACIJIaBOB BEIIECTB

36 Pemenwue 3aqad pa3THYHBIX THTIOB

37 Pemenwue 3aa4d pa3THIHBIX THTIOB

e

38 Cucrematuzanus 1 00001IeHME 3HaHUN 0 Teme "XuMHUUecKue
peaxkuun"



Ne Tema ypoxka KomnuecTBo yacos Hara  DnexktpoHHBIE IM(POBEHIE

/1 Bcero Kontponshbie Ilpaktrueckne H3YICHHA obpasoBaTe/bHbIC
paboThI paboTbI pecypeel
39 KonTponbHas padota mo Teme "XumMudeckune peakiuu' 1 1

40 Tlonoxenue HemMeTaJUI0B B Ileprnoanueckoil cucteMe XuMHIECKUX
antemeHToB /. V1. MenaeneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB.
Pu3nyecKue CBOMCTBA HEMETAIIOB

41 Annotpornusi HEMETAJJIOB (Ha MpUMeEpe KUciaopoaa, cepsl, pochopa u 1
yriepoa)
42 Bopgopon: monydeHue, puznyeckue U xumuueckue ceoictra. ['mapuasr 1

43 TasoreHsl: HAXOXJEHUE B PUPOJIE, CIIOCOOBI ONyueHus, puzndeckue 1
Y XMMHYECKHUE CBOMCTBA

44  T'amoreHoBoAopoabl. BaxkHeline Kuciopoacoaepx amme coeauaenus 1

raJloreHoB
45 JlabopaTopHble U MPOMBIILIEHHBIE CIOCOOBI OTYyUYEHHS TaJOreHOB. 1
[IpumeHeHne raJsoreHoB U UX COSAUHEHHI
46 Tlpaktudeckas pabora Ne 4. Pemenne sKCIEepUMEHTAIBHBIX 33124 110 1 1
teme "["anorensr”
47 Kucnopona: 1abopaTopHble U POMBIIUIEHHBIE CIIOCOOBI OTYYEHUS, 1
dbuznveckre u xumuieckue ceorctra. O30H. [IpuMenenue kucinopoia
U 030Ha
48 Oxcuabl ¥ IEPOKCHIbI 1
49 Pemenue 3a1a4 pa3IuIHbIX TUIIOB 1
50 Cepa: HaxOXIEHUE B IPUPOJIE, CIIOCOOBI MOTyueHUs, (pu3ndecKue u 1

XUMHUYECKHE CBOMCTBA
51 CepoBonopon, cyiabhuIb

52 Kucnopojacoaepxamiue coequHeHus cepbl. OCOOCHHOCTH CBOMCTB 1
CEpPHOM KUCIIOTHI

53 Ilpakrtuueckas padorta Ne 5. Pemenue skcriepuMeHTaIbHBIX 33124 110 1 1
teme "Cepa u e€ coequHeHus"



Ne Tema ypoxka KomnuecTBo yacos Hara  DnexktpoHHBIE IM(POBEHIE

/1 Bcero Kontponshbie Ilpaktrueckne H3YICHHA obpasoBaTe/bHbIC
paboThI paboTbI pecypeel

54 A30T: HaXOXIECHHUE B IPUPOJIE, CIIOCOOBI MONTyueHUs, (PU3NIECKre U 1
XMMHYECKHE CBOMCTBA. AMMHAK, HUTPUIBI

55 Kucnopoacoaepxkamue coequHeHus a30ta. OCOOCHHOCTH CBONCTB 1
a30THOM KHUCIOTHI

56 IlpumeHeHue a30Ta U €ro CoeMHEHUNA. A30THBIC YI00peHHs 1

57 ®ocdop: HAXOKIECHUE B PUPOJIE, CIIOCOOBI OMyueHus], puzndeckue 1
xuMudeckue cBorictBa. @ochuasl u pochun

58 Okcunsl pocdopa, bocopcoaepxkammue kucnotsl. Conu dpocopHoit 1
KHCIIOTHI
59 Ilpumenenue pocdopa u ero coenunennii. Docdopusie ynodpeHus 1
60 IIpaktudeckas padbora Ne 6. PemeHue sKkcCriepuMeHTATBHBIX 337124 110 1 1
teme "A3ot u pochop u ux coeMHEHU"
61 VYrmepona: HaXxoXJIEHUE B MPUPOJIE, ATUIOTPOIHBIE MOIU(DUKAIIHH; 1
(du3nUecKre U XUMUYECKUE CBOKCTBA, IIPUMEHEHUE
62 Oxkcun yriepona(Il), okcun yriepona(IV), yroiapHas KucioTa u eé 1
conu
63 Pemenue 3a1a4 pa3TuYHBIX TUIIOB 1

64 KpemHuil: HaxoXx/1eHHE B IPUPOJE, CIIOCOOBI odydeHus, pusnueckue 1
U XMMUYECKHE CBOWCTBA

65 Oxcun kpemuus(IV), kpeMHHEBasI KUCIIOTA, CHITUKATHI 1
66 IIpumeHeHHE KpeMHUS U ero coennHeHui. CTEKII0, ero MoTyYeHHE, 1
BUJIBI CTEKJIA
67 Pemenue 3aau pa3IUUHBIX TUIIOB 1
68 CucremaTtusanus u o6o0meHne 3Hanui no reme "Hemeramsr" 1
69 KourponbHas pabota o teme "Hemeramist" 1 1
70 AHanu3 pe3yabTaToB KOHTPOJIBHOM pabOThI, KOPPEKIIHS OINOOK 1



/o

71

72

73
74
75

76

77

78
79

80

81
82

83

Tema ypoka

[Tonoxxenne metaiuioB B Ilepuoanyeckoi CHCTEME XUMUYECKHUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS ANEKTPOHHBIX 000JI0UEK aTOMOB
METaJUIOB

Oo6mme ¢usznyeckue cBoicTBa MeTalIoB. [[puMeHeHne MeTaIoB B
OBITY U TEXHUKE

CIu1aBel METANIOB. KOppOSI/IH MCTalJIOB
Pemenue 3amau Pa3JIMYIHbIX TUIIOB

DNEKTPOXUMHYECKUN Psifi HAaNpsKeHUH MeTaiuioB. O01me criocoObl
MOJTyYEHUST METAJJIOB

O6mas xapakrepuctuka MeramioB [A-rpynnsl [lepuoauueckoit
CHCTEMbl XMMUYECKUX 3J1eMeHTOB. Harpuii u kanuii: monyueHue,
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA, TPIMEHEHHNE MTPOCTHIX BEUIECTB
U UX COCIMHEHUU

O6mas xapakrepuctika MetayioB IIA-rpynns! [lepuonuueckoit
CUCTEMBI XUMHUYECKHUX JIEMEHTOB. MarHuii U KaJbLHii: MOJy4EHHUE,
¢bu3nyeckre 1 XUMUYECKHE CBOMCTBA, TPUMEHEHHE POCTHIX BEIIECTB
U UX COCIMHEHHUU

JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AnroMuHuUi: nony4yeHue, Gu3nueckue 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHHE

AMq)OTepHLIC CBOMCTBa OKCHJa U THAPOKCHUJAa AJIFOMUHHA,
THAPOKCOKOMIIJIEKCHI aTlOMUHUSA, UX IPUMCHCHUC

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

[IpakTuueckas pabora Ne 7. Pemienune skciepuMeHTaNbHBIX 33124 10
Teme "MeTasl INIaBHBIX NOArpyIn"

OOm1ast xapakTepUCTHKa METaJUIOB MOO0YHBIX noArpynn (b-rpymm)
[Iepnonnueckoil CHCTEMBI XMMUYECKUX 3JIEMEHTOB

KonmuectBo yacoB

Bcero Kontponshbie Ilpaktrueckne H3YICHHA

paboThI

paboThI

[ara

DJEeKTPOHHBIE IU(PPOBBIE
o0Opa3oBaTeNbHbIC

pecypcbl



Ne Tema ypoxka KomnuecTBo yacos Hara  DnexktpoHHBIE IM(POBEHIE

n/m Bcero Kontponshbie Ilpaktrueckne H3YICHHA obpasoBaTe/bHbIC
paboThI paboTbI pecypeel
84 ®dusnueckue U XUMUYECKHE CBOMCTBA XpOMa U €r0 COCTUHEHUN, UX 1
IIPUMEHEHHE
85 Baxneiimue coennHenust Mapraiua. [lepmanranar kanus, ero 1
OKHUCJIUTENbHBIE CBONCTBA
86 dusnueckue U XUMUYECKHE CBOMCTBA XKeJle3a M €r0 COSAMHEHUIA. 1
[TonmyyeHue u IpUMEHEHHE CIUIABOB Kese3a
87 ®dusnueckue U XUMHUYECKUE CBOMCTBA ME/IU U €€ COEJMHEHU, nX 1
IPUMEHEHHE
88 ®usnueckue U XMMHUYECKHE CBOMCTBA LIMHKA M €TI0 COSAMHEHMH, NX 1
IpUMEHEHHE. | UAPOKCOKOMITIIEKCHI IIUHKA
89 [IIpaktuueckas pabora Ne 8. Pemenune skcnepuMeHTAIbHBIX 337124 10 1 1
Teme "MeTtaisl TOOOYHBIX moArpynn”
90 Pemenwue 3a7a49 pa3TUYHBIX TUTIOB 1
91 OO06oOmeHre 1 cUCTeMaTH3AIHsI U3YYEHHOTO MaTepHaa 1o TeMe
"Metansr"
92 KoutponbHas pabota 1o treme "Mertanist" 1 1
93 AmHanu3 pe3yabTaToB KOHTPOJIBbHOM paboThl, KOPPEKIIHS OINOOK 1
94 Ponb xumuH B 00€CIIEYEHUH YCTOWYMBOIO Pa3BUTHUS YEIOBEYECTBA. 1

ITonsTie o HAaYYHBIX MCTOAAaX UCCICAOBaHN BEIICCTB

95 Hay4Hble IPUHITUIBI OPTaHU3AIMHA XUMUYECKOTO IPOU3BOICTBA. 1
[TpombliIeHHBIE CITOCOOBI MOTYYSHHSI BaXKHEUIITNX BEILIECTB

96 XuMmudeckoe 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl U €ro MOCIEICTBUS
97 Xwumus u 370poBbe yenoBeka. JIekapCcTBEHHBIE CPEICTBA

98 Xwumusa numim. Pons XuMuu B 00eCIieueHHN MUIIEBOI O€30I1aCHOCTH
99 Kocmernueckre u naproMepHbie cpeacTBa. beIToBast XuMus

N

100 Xwumus B crpouTenscTBe. BaxkHelme cTpouTesbHbIe U



KomnuecTBo yacos Hara  DnexktpoHHBIE IM(POBEHIE

Ne Tema ypoxka
/1 Bcero Kontponshbie Ilpaktrueckne H3YICHHA obpasoBaTe/bHbIC
paboThI paboTbI pecypeel
KOHCTPYKIIMOHHBIC MaTEPUAITBI
101 Xumus B cenbckoM Xo3sicTBe. OpraHnyeckre 1 MUHEpaJIbHbIE 1
ynoOpeHus
102 Cucremarusanusa U 0000NIEHNE 3HAHUN 110 TEME 1
102 4 8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



