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HOACHUTEJIBHAA 3AIINCKA

Paboyas nmporpamma o XxuMuu Ha ypoBHE CpeAHEro olIero oopasoBanus pazpadborana Ha ocHoBe DeepanbHOro 3akoHa ot 29.12.2012 Ne 273-
@3 «O0 ob6pazoBanuu B Poccuiickoit denepanumy, TpeOOBaHUN K pe3yiabTaTaM OCBOEHHUS (efepanbHON 00pa30BaTENIbHON MpPOTrpamMMbl CPEIHErO
obmero obpazoBanus(DOIl COO), npeacraBieHHbix B DeepanbHOM rocyaapcTBeHHOM oOpazoBatesnibHOM crangapre COO, ¢ yuérom Konuenuuu
npernojaBaHusi ydyeOHOro mnpeaMmera «XuUMus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoili @enepauuu, peaau3ylolIUX OCHOBHbBIE
o0Opa3oBaTesibHbIE MPOTPAMMBbl, U OCHOBHBIX MOJIOKeHUN «CTpareruu pa3BuTus Bocnutanust B Poccuiickoit @enepanun Ha nepuona ao 2025 roxax»
(Pacnopsoxenue [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMUs Ha ypoBHE YIiyOIEHHOTO M3YYEHHUs 3aHMMAeT BaXKHOE MECTO B CICTEME €CTECTBEHHO-Hay4yHOTO oOpa3oBanus yuyamuxcs 10—11 kimaccos.
N3ydeHnue npeamMera, peainzyemMoe B YCIOBHIX MG GEepeHIUPOBAHHOTO, TPO(UILHOTO 00y4yeHus, IpU3BaHO OOecleyuTh 001Ie00pa30BaTEIbHYIO0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO ISl aJanTalli WX K OBICTPO MEHSIOIIMMCS YCJIOBHSM >KH3HHU B COLUYME, a
TaKKe ISl MPOJOJDKCHHUS OOydYeHHUs B OpraHu3alusax MpodecCHOHATBLHOTO 00pa30BaHUs, B KOTOPBIX XHMHS SIBISETCS OJHOW W3 MPHOPUTETHBIX
JAUCIUIIIINH.

B nmporpamme mo xuMuM HazHaueHHE mpeaMera «XHUMHs MOJydaeT MOApOOHYI0 MHTEPHPETAli0 B COOTBETCTBUU C OCHOBOIMOJAraloUIMMU
nojoxenusmu ®I'OC COO o B3auMOOOYCIIOBIIGHHOCTH IIEJIEH, CONEp)KaHUs, pe3yIbTaToB OOy4YeHHS W TpeOOBaHWW K YPOBHIO ITOJTOTOBKU
BBINTYCKHUKOB. CBUETETLCTBOM TOMY SIBJISIIOTCS CIIEAYIOIME BBIMOIHIEMbIE IPOTPAMMON MO0 XUMUU (PYHKIIUHU:

nH(OPMALMOHHO-METOIMYecKasi, pealn3alys KOTOpoi oOecreunBaeT MoyueHue IpeICTaBICHUS O 1eIAX, COJAepKaHuM, 001Iel cTpaTeruu 00y4eHus,
BOCITUTAHUS U Pa3BUTHUS OOyUAIONINXCs CPEICTBAMU MIPeIMEeTa, U3y4aeMOro B paMKaxX KOHKPETHOTO MPOQUIIs;

OpraHU3al[MOHHO-TIAHUPYIOIIAsi, KOTOpas MpeaycMaTpuBaeT OIpe/AeieHHe: MPHUHIMIIOB CTPYKTYPUPOBAaHUS M MOCIEAOBATEIBHOCTH H3YYCHHS
y4eOHOr0 MarepHasa, KOJMUYECTBEHHBIX M KaueCTBEHHBIX €r0 XapaKTEePHUCTHK; MOAXO0J0B K (POPMHUPOBAHUIO COJCPIKATEIHHON OCHOBBI KOHTPOJS U
OIICHKH 00pa30BaTeIbHBIX TOCTHKEHUI 00yJaroIuXcsi B paMKaX UTOTOBOM aTTecTaluu B GopMe eIMHOTO TOCYAapCTBEHHOTO 2K3aMeHa M0 XUMHH .

[Iporpamma juist yriyOI€HHOTO N3Y4EHHSI XUMUU .

YCTAHABJIMBACT HWHBAPUAHTHOC MPEIAMETHOC COACPIKAHUC, 00s13aTebHOE A4 U3YUCHHUA B pPaMKaxX OTHCIbHBIX HpO(I)I/IJ'IeI\/'I, npeaycmMaTrpmuBacT
pacnpeaciiCHUC U CTPYKTYPUPOBAHUC €TO IO KJIaCCaM, OCHOBHBIM COACPIKATCIIbHBIM J'II/IHI/I}IM/paBI[eJ'IaM Kypca;

JaéT MMPpUMEPHOC paCIIPEACIICHUC yqe6H0r0 BPEMCHH, pPCKOMCHAYCMOTO IS U3YUCHUS OTACIIBHBIX TCM;

npeajiaract MpUMEPHYIO IOCIICAOBATCIBHOCTh UH3YUYCHUSA yqe6Horo Marepuajia ¢ y‘IéTOM JIOTUKU TIOCTPOCHHA KYpCa, BHYTPUIIPCIAMCTHBIX U
MCKIIPCIMETHBIX CBH3GI\/’I;



Ta€T METOJIMYECKYI0 MHTEPIPETALIUIO 1IeJIel U 337a4 U3YUYCHHS MpeaMeTa Ha yriIyOJIEHHOM YpOBHE ¢ YUETOM COBPEMEHHBIX MPUOPHUTETOB B CUCTEME
CpeqHero oouero oopa3oBaHus, COJIEPKATENbHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTElIbHON MPOrPAMMBbI
cpenHero oOmiero o6pazoBaHusi (JIMUHOCTHBIX, METANPEAMETHBIX, MPEIAMETHBIX), a TaKXKE C YYETOM OCHOBHBIX BHUJOB Yy4EOHO-TIO3HABATEIbHBIX
JEHCTBUM 00yYaromerocsi o OCBOCHUIO COJCPIKaHUs MPeaMeETa.

[To BceM Ha3BaHHBIM MO3ULUAM B MPOrpamMMe MO XMMHH IPEIyCMOTPEHA IPEEMCTBEHHOCTh ¢ 00yUY€HHEM XUMUHM Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBaHus. 3a NIpelelaMHU YCTAaHOBJIEHHOM NpOrpaMMoil 1Mo XMMHUHU 00s3aTeNbHOM (MHBApMAHTHOM) COCTaBIIAIOLIEH coJepX aHUs Y4eOHOTO
npenMera «XUMHS» OCTAaETCS BO3MOXHOCTH BbIOOpa €ro BapUaTUBHOM COCTaBIAIOLIEH, KOTOpas [OJDKHA OMNpEeAENsAThCS B COOTBETCTBUU C
HaIpaBJIEHUEM KOHKPETHOTO MpopuiIsi 00ydeHHUsl.

B cootBercTBUM C koHUEeNnTyadbHbIMU ToJI0keHHIMH PI'OC COO o0 Ha3HavYeHHH TPEAMETOB 0A30BOTO U YIIIYOJIEHHOTO YPOBHEHW B CHCTEME
mu(pdepeHInpOBaHHOIO 00y4YeHHs Ha YPOBHE CpeIHEro oluiero o0pa3oBaHus XUMHUS Ha YPOBHE YIIIyOJIE€HHOTO M3y4eHHS HAIlPaBJIEH Ha peay3aluio
MIPEEMCTBEHHOCTH C TIOCIEIYIOIIMM 3TalloM IOJy4eHHsS XHMHUYECKOTO 0O0pa30BaHUS B paMKaX HM3YYEHHUS CIEIHATbHBIX €CTECTBEHHO-HAyYHBIX W
XMMHMYECKUX JUCUUIUIMH B By3aX M OpraHH3alUsaX CpelHero npodeccruoHanbHOTO oOpa3oBaHMs. B 3Toil cBsA3M M3ydeHue mpenMera «XHUMHUSD»
OPUEHTUPOBAHO INPEUMYIECTBEHHO HA paclIUpeHHe U YIIIyOJeHHE TEOPEeTUYECKOM M MPAKTUYECKOH MOATOTOBKM OOYYarolIMXCs, BBIOpABIIMX
onpenenéHHbld NpoQuiab 0O0ydeHHUs, B TOM 4YHCIE C IEPCIEKTUBON MOCIEAYIOIEro IOIY4YEeHUS XUMHUYECKOro 0Opa3oBaHUS B OpraHU3alusixX
npodeccuoHanbHOro oOpa3zoBanus. Hapsmy c¢ stum, B cBere TpeboBanmii ®I'OC COO k minaHUpyeMbIM pe3ylbTaTaM OCBOCHHs (enepaabHOi
00pa30oBaTeNIbHON MPOrpaMMBbl CPeIHEr0 O0IIero 0Opa3oBaHMs U3ydYeHUE MpeaMeTa « XUMHsD» OPUEHTHPOBAHO TAK)KE Ha PEIIeHHE 3a7ay BOCIIUTAH U
U COLMAIBHOTO pa3BUTHs 00ydaromMXcs, Ha (POPMUPOBAHUE Y HUX OOLICHMHTENIEKTYalIbHbIX YMEHUH, YMEHUH pallMoHanu3aluu y4eOHOro TpyAa u
0000IIEHHBIX CIIOCOOOB AEATEIBHOCTH, UMEIOIINUX MEXAUCIUILIMHAPHBIHN, HaAIIPEIMETHBIHN XapakTep.

CocraBnstomuMu npeaMeTa « XUMHUsS» Ha ypOBHE YIITyOJIEHHOTO N3yYeHUs ABJISAIOTCS yrilyOnéHHble Kypebl — «Opranndeckast XuMmus» U «O01mas
1 HeopraHuueckas Xumus». [Ipu onpeneneHnn noaxo 0B K 0TOOPY ¥ CTPYKTYPHOM OpraHu3alUy COJIEpKaHUsI STUX KypCOB B IIPOrpaMMe M0 XU MUH 3a
ocHoBY npuHATH! nostoxxkeHuss PI'OC COO o paznuuugx 6a30BOro U yriyoJaéHHOr0 ypoBHEH U3ydeHUs IIpeIMeTa.

OCHOBy COACpKaHUA KypCOB ((OpFaHI/I‘IGCKaH XHUMHUA» U «O6ma;1 H HECOPraHN4YCCKasA XUMUA» COCTABISACT COBOKYIIHOCTD MMPEAMETHBIX 3HAHUU U
YMeHHﬁ, OTHOCAIIIUXCA K 68.30BOMy YPOBHIO H3Yy4YCHHA IIPEAMCTA. OTa cucteMa 3HaHHI MoJry4acT onpenenéHHoe TCOPETUYCCKOC JOIIOJIHCHHUEC,
MO3BOJIAOIICC OCO3HAHHO OCBOUTH CYIICCTBCHHO 00BN 00BEM Q)aKTOHOFI/I‘leCKOFO Marcpuraia. TaK, Ha YFJ'IY6J'IéHHOM YPOBHEC U3YUCHUS IIPECAMCETA
oOecreyeHa BO3MOJKHOCTh 3HAYUTEIIBHOTO YBCIINYCHU A 00bEMa 3HAHMM O XUMHMYECKHX OJJICMEHTaX M CBOMCTBAX HX COCIUHEHU Ha OCHOBE
pacliupCHUA U er'IY6J'IeHI/I}I HpeI[CTaBHeHI/Iﬁ O CTPpOCHHHU BCUICCTBA, XHMHUYECKON CBS3U U 3aKOHOMCPHOCTSX IMPOTCKAHUA peaKL{HfI, paccMaTpruBaCMbIX
C TOYKH 3pCHUA XHMHUYECKON KUHETUKH U TCPMOANHAMUKHU. I/I3yquI/Ie NEpUOANYICCKOI'0 3aKOHA U HepHOﬂHqCCKOﬁ CUCTEMBI XUMHUYCCKUX 3JICMCHTOB
6a31/1pyeTc;1 Ha COBPEMCHHLIX KBAHTOBOMCXAHUYCCKUX TPCACTABIICHUAX O CTPOCHHU aToMa. XuMudeckas CBs3b OOBSICHSICTCS C TOYKH 3pCHUA
OHCPTCTUYCCKUX U3MEHEHUH npu ec O6pa3OBaHI/II/I " pa3spyuicHuM, a TaKXKC C TOUKHU 3PCHUSA MCXAHU3MOB ec 06pa30BaH1/151. H3y‘ICHI/IC THUIIOB peaKquI



nomnoHsAeTcs (OPMHUPOBAHUEM TIPEICTABICHUN 00 AIIEKTPOXMMHUYECKUX IMPOLECCax M AIEKTPOJIM3E PAciUIaBOB M PAcTBOPOB BemIecTB. B kypce
OpPraHWYECKON XHMHH TIPU PACCMOTPEHUHM PEAKIMOHHOW CHOCOOHOCTH COCIMHEHUH ynemsieTcs 0co00e BHUMAaHHE BOMPOCaM OO0 3JICKTPOHHBIX
a¢deKkTax, 0 B3aNMHOM BJIHSIHUH aTOMOB B MOJICKYJIaX M MEXaHHU3MaX PEaKIui.

Ocoboe 3HaYeHHE WMEeT TO, YTO Ha COJIEP)KAaHHE KYpCOB XMMHHU YIIIyOJEHHOTO YPOBHS M3YYEHHS Ul KJIACCOB OMPEACIEHHOTO MPOQHis
(rmaBHBIM 00pa30M Ha UX CTPYKTYpPY M XapakTep JONOJHEHUH K o0Iel cucTteMe NMpeAMETHBIX 3HAHWN) OKa3blBAIOT BIMSHUE CMEXHBIEC NPEAMETHI.
Tak, Hanmpumep, B coJepKaHUM TNpeAMeTa i KIacCOB XMMMKO-(pu3ndeckoro npoduins Oosblioe 3HauyeHHE OyayT MMETh 3JIEMEHThl y4eOHOTo
Martepuaina no oodmen xumun. [Ipu nu3yueHun npeamera B JaHHOM CiIy4ae akIEHT OyAeT clienaH Ha OOLIHOCTh METOJIOB O3HAHUs, OOIIHOCTh 3aKOHOB
U TEOpUH B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJIsIpHasi Teopus (MOJIEKysipHasi TeOpHusl B (PU3HMKE), 3aKOHBI COXPAaHEHUSI MacChl U SHEPTUH, 3aKOHBI
TEPMOJIMHAMUKH, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELIECTB U IPYTOE.

B T0 ke Bpemst B cofiep>KaHUM ITpeaMeTa JUIsl KIIaCCOB XMMUKO-0MOJIOTHYecKoro mpoduis O0NbIINKA yAelbHbIN Bec OylIeT UMETh OpraHuyecKas
xumus. B aTom ciydae mpemocTaBiseTcsl BO3MOXKHOCTh JUIsl Oosiee OOCTOSTETBHOTO PAacCMOTPEHHUS XMMHUYECKOW OpraHu3alud KIETKH Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IPUMEPY, TaKu€ CTPYKTYpHbIE KOMIOHEHTHI, KaK JIMMU/bI, OCIKU, YIIeBO/bl, HYKIEHHOBbIE
KHCIOTHI U Apyrue. [Ipu 5TOM 3HaHMA O COCTaBE M CBOMCTBAX IPEACTABUTENIEH OCHOBHBIX KIACCOB OPraHMYECKHUX BEIIECTB CIYXKAT OCHOBOW JJIs
M3YUYEHMsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TUILEBAPEHMSL.

B nmnane ¢gopMupoBaHusi OCHOB HAyYHOI'O MUPOBO33PEHUS, OCBOEHHS OOIIEHAYYHBIX METOJ0B MO3HAHUS U OMBITa MPAKTHUECKOTO MPUMEHEHUS
Hay4YHBIX 3HaHUU U3yueHHue npeameTa «XUMHSD» Ha yrIIyONnEHHOM yYpOBHE OCHOBAHO
Ha MEXKIIPEJAMETHBIX CB3AX C Y4YeOHBIMHM MpeaMeTamMH, BXOISIIIMMH B COCTaB MpeAMETHbIX oOnactell «EcTecTBeHHO-Hay4yHbIE MPEIMETHI»,
«MaremaTika U nHGopMaTHKa» U «Pycckuil SI3bIK U IUTEpaTypay.

[Ipu uzyuenun yueOHOTro npeamera «XuMuUs» Ha yriryOJI€HHOM ypOBHE TakXke, Kak Ha YpOBHE OCHOBHOTO U CpelHero ooiero oopazoBanus (Ha
06a30BOM ypOBHE), 3371aueii IEPBOCTENIEHHOW 3HAYMMOCTH SBIIsI€TCS (POPMUPOBAHHE OCHOB HAYKH XMMHUU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON NIESTEIHHOCTH YeJOBeKa U OJTHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyNIbTyphl. Perienue 3Toi 3agaun Ha yriayOlIEHHOM YpOBHE HM3Y4EHUs
mpeaMeTa IperoiaraeT peaan3alnio TakuX Lemei, Kak:

(dbopMupoBaHKEe NPEACTABICHUN: O MAaTEPUAILHOM EJMHCTBE MHPA, 3aKOHOMEPHOCTSX ¥ MO3HABAEMOCTH SIBIICHHI MTPUPOIbI, O MECTE XUMHUU B CHCTEME
€CTECTBEHHBIX HayK U €€ BEeIyIlIel POJIH B 00CCIICUEHUH YCTONYNBOTO Pa3BUTHSI YEJIOBEUECTBA: B PEIICHUH MTPOOJIEM IKOJIOTUIECKOM, SHEPTeTUIECKO M
U TIMIIEBOW OE30MacHOCTH, B Pa3BUTHUU MEIMIIMHBI, CO3JIAHHMHM HOBBIX MAaTEPHAJIOB, HOBBIX MCTOYHHUKOB 3HEPTUH, B OOCCIICUCHHH PALMOHAIBHOTO
MIPHUPOJIOTIOIIL30BaHUS, B (GOPMUPOBAHUH MUPOBO33PEHHS U OOIICH KyIbTYPHI YEJIOBEKa, a TAKIKE IKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOCMY
3JI0POBBIO M TIPUPOTHOH cpee;



OCBOCHHE CHCTEMBI 3HAHUH, JIKAIIUX B OCHOBE XHUMHUYECKOH COCTaBIISIOIICH €CTECTBEHHO-HAYYHOW KapTHHBI MUpaA: (yHIAMEHTAJIbHBIX TMOHSITHH,
3aKOHOB W TEOPUM XHMHUH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUM BEUIECTBA HAa pPa3HBIX YPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJIMOJICKYJIIPHOM, O TEPMOJAMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XMUMHUYECKUX PEAKIUi, O XMMHYECKOM PAaBHOBECHUH,
pacTBOpax U JUCIEPCHBIX CUCTEMaX, 00 OOIIMX HAYYHBIX MPUHIIMIIAX XUMUYECKOTO MMPOU3BOJICTBA;

(dhopMupoBaHHE y 00YJAIONIUXCSI OCO3HAHHOTO MTOHMMAHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKUX 3HAHUH JUISI OOBSCHCHUS KITFOYCBBIX HJICH U
poOJieM COBPEMEHHOW XUMHH, I OOBSICHEHHS U MPOTHO3UPOBAHUS SIBIICHWN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY; TPAMOTHOTO pEeIIeHUS
mpoOJieM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHMS, aHAIM3a M OLEHKH C TO3WUIUN HKOJOTHYECKON O€30MacHOCTH TMOCIEACTBUI OBITOBON M
MIPOM3BOJICTBEHHOM JCSATEIHHOCTH YEJIOBEKA, CBA3AHHOW ¢ XUMUYECKUM MMPOU3BOJICTBOM, UCIIOIH30BAHUEM U MEepepabOTKON BEIECTB;

yIiIyOJIeHHe TMPEJCTaBICHUNW O HAyYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX IS MPUOOPETEHHS YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB U
0OBSICHEHHSI XUMHUECKHUX SIBJICHUH, UMEIOIITUX MECTO B TIPUPOJIE, B MPAKTUIECKOM JAESITEIILHOCTH U MMOBCETHEBHON KU3HH.

B nnane peanu3zanuu nepBOOYEPETHBIX BOCHHUTATENbHBIX M Pa3BUBAIOMIMX (YHKIMI IIEJIOCTHON CHUCTEMBI CpeIHEero oOIiero oO0pa3oBaHUs MPHU
W3YYEHUH MpeMeTa « XUMUA» Ha YIIyOJIEHHOM YPOBHE 0COOYIO aKTYalIbHOCTh MPUOOPETAIOT TaKUE L€ U 3a/1a4H, KaK:

BOCIIUTAaHHE YOSKJAEHHOCTH B TIO3HABAEMOCTH SIBJICHMM TPHUPOIBI, YBAXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPETUUYECKUX WU TPHUKIATHBIX
Hccae0BaHUN B XUMHUH, OPMHUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHWIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJIO M CAMOBOCIHMTAHHIO HAa OCHOBE YCBOCHHS OOIIEUYETIOBEUYECCKUX
IIEHHOCTEH;

pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTCJUICKTYAJbHBIX M TBOPYECKHX CIIOCOOHOCTEHW oOydaromuxcs, (GOPMUPOBAHHE y HUX CO3HATEIHLHOTO
OTHOIIICHUS K CaMOOOpa30BaHHWIO U HENMPEPHIBHOMY OOpa30BaHHMIO KAaK YCIOBHIO YCHEIIHOW MpOodeCCHOHATBHON M OOMIECTBEHHOM NEATEILHOCTH,
OTBETCTBEHHOT'O OTHOIIICHUSI K CBOEMY 3JIOPOBBIO U TTOTPEOHOCTH B 3J0POBOM 00pase KU3HH;

(dhopMupoBaHNE YMEHHUW M HABBIKOB Pa3yMHOTO MPHUPOIOINOJIL30BAHMS, PAa3BUTHE IKOJOTHYECKON KYJIbTYpPbI, TPHOOPETECHUE OIbITa OOIIECTBEHHO-
MOJIE3HOH DKOJIOTUMYECKOM NeATEIbHOCTH.

OO11ee YuCIio 4acoB, MPEIyCMOTPEHHBIX VIS U3yUSHHsI XUMHUH Ha YIIIYOJICHHOM YpOBHE CpeIHero oomiero oopasoBanus, cocrasisier 204 yacos: B 10
knacce — 102 gaca (3 gaca B Henenio), B 11 kmacce — 102 yaca (3 yaca B HEACIIO).



COJEPKAHUE OBYYEHUA
10 KJIIACC

OPI'AHUYECKASA XUMUA

Teoperudyeckne 0CHOBBI OPraHU4eCKONH XUMUH.
[IpenMeT u 3HaYeHHE OPraHNYECKON XUMUH, PEACTABIEHHUE O MHOTOOOpa3H OPraHN4eCKUX COECTMHEHHM.

DNEeKTPOHHOE CTPOEHHE aTOMa Yriepoja: OCHOBHOE M BO30YXAEHHOE COCTOSHUS. BalleHTHble BO3MOXHOCTM aToMa yriepoaa. XuMU4ecKas
CBS3b B OPraHMYECKUX COCAMHEHHUSAX. THUMBI THOPHUIM3AIMH aTOMHBIX OpOHWTaNe yriepojaa. MexaHu3Mbl 0Opa30BaHHsS KOBAJICHTHOW CBSI3H
(oOMEHHBIN U JOHOPHO-AKIENTOPHBIN). THUITHI TIepeKphIBaHUS aTOMHBIX opOuTanei, o- u m-cBsi3u. OauHapHAsl, TBOWHAS W TpoitHas cBA3b. CriocoObl
pa3pbiBa cBs3el B MOJIeKyIax opraHudeckux Bemiects. [loHsTHE 0 CBOOOIHOM paauKaiie, HyKIeopuie u 3eKTpoQue.

Teopust cTpoeHus opraHmdyeckux coeauHeHnii A.M. BytiepoBa ¥ COBpeMEHHbBIE MPEICTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUHU
CTPOEHHUSI OPraHWYECKUX COEeIWHEHUH. MonekynaspHble M CTPYKTypHble (opMyibl. CTpykTypHble (OPMYNBI pa3lIWYHBIX BHUAOB: pa3BEPHYyTas,
cokpaiénHas, ckenetHas. M3omepus. Bunsl m3omepuu: CTpyKTypHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBbIE 3(PQPEKThl B MOJIEKyJIaX OPraHUYEeCKUX
COCIMHCHUH (MHIYKTUBHBIA U ME30MEPHBIN 2P HEKTHI).

[IpencraBnenne o kinaccubukanuu opranndeckux BemiecTB. [lonstue o dyHkuuoHanbHOW rpynne. ['omonorus. ['omonoruyeckue psiabl.
Cucremarnueckas HomeHkiarypa oprannueckux coeaunenni (IUPAC) u TpuBranbHbIe Ha3BaHMS OTACIIBHBIX MPEICTABUTEIICH.

Oco0eHHOCTH U KJIaCCI/I(i)I/IKaI_II/IH OPraHn4CcCKux peaKHHfI. OKHCIUTEIIBHO -BOCCTAHOBHUTEIIHLHEIC pCaKluu B OpFaHI/I‘ICCKOﬁ XHUMHUH.
OKCIIepUMEHTaJbHBIC METOIbI M3YUCHHUS BEIISCTB M MX MPEBPAIlCHUM: O3HAKOMIICHHE C o6pa3uaMH OPraHn4YCCKuUX BCUICCTB U MAaTCpUAJIaMH Ha

HUX OCHOBC, OIIBITHI IO MPCBPALICHUIO OPTraHUYCCKUX BCHICCTB IIPU HAIrpCBaHUU (HJ'IaBJ'IeHI/Ie, O6yTJ'H/IBaHI/Ie )41 ropeHHe), KOHCTPYHUPOBAHHUC MoJel e
MOJICKYJI OPraHUYCCKHUX BCIICCTB.

Yraesoxopoasl.



Ankanbl. 'omonornyeckuii psij| alkaHoB, o0mast opMyiia, HOMEHKIIATypa U H30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJICKYIT
QJIKaHOB, SP3-THOPUIN3AIUS ATOMHBIX OpOHTAJICH yriaepoaa, 6-cBsi3b. DU3NYECKUE CBOWCTBA aJTKAHOB.

XUMHUYECKHE CBOMCTBA aJIKaHOB: p€akuuu  3aMCIICHUS, HN30MCpU3aluHd, ACTUAPUPOBAHMA, OUKIN3aluu, I[MMpoJin3a, KpPCKHHIA,
ropCHUs. HpeI[CTaBJICHI/Ie 0 MCXaHU3MCEC pCaKHI/If/'I paauKaJdbHOTI'O 3aMCIICHU .

Haxoxnaenue B npupoe. CriocoObl NOTydeHHUs] U IPUMEHEHHUE aJTKaHOB.

Huxnoankansl. O6mas dopmyna, HOMeHKIarypa W u3omepus. OCOOEHHOCTH CTPOEHUS W XUMHUYECKHX CBOWCTB MaibIX (IMKJIOMPOTIaH,
IUKJIO0YTaH) U OOBIYHBIX (ITUKJIOTICHTAH, IIMKJIOTEKCaH) MUKIOATKaHOB. CIIocoOBI TOTYydeHHs M IPUMEHEHHUE ITUKI0ATKAHOB.

Ankenbl. ['OMOJIOTHYECKU PsT ATKEHOB, 001as popmMysa, HOMEHKIIATypa. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJT aJIKeHOB, SP?-
TUOpUIM3AIUs aTOMHBIX opOuTaneil yriepoaa, 6- M m-cBsi3u. CTpyKTypHas W TeoMeTpudeckas (Iuc-TpaHc-) m3omepus. Pu3ndeckue CBOWCTBA
AJTKEHOB. XMUMHUYECKHE CBOMCTBA: PEAKI[MU MPUCOCTUHEHUS, 3aMEIIECHHS B 0-TIOJIOKEHUE MPH ABOMHOM CBSI3H, MOJMMEpPU3ANH U OKucieHus. [IpaBuiio
MapkoBHuKoBa. KauecTBeHHbBIE peakiiuy Ha ABOMHYIO CBs3b. CIIOCOOBI MOJTyUYEHUs U PUMEHEHHE aJTKCHOB.

Anxaauensl. Krnaccuduxamus ankanueHOB (CONpsbKEHHBIE, W30JMPOBAHHbBIC, KyMYaupoganusie). OCOOEHHOCTH AIIEKTPOHHOTO CTPOEHUS U
XUMUYECKUX CBOMCTB COMPSOKEHHBIX mueHOB, 1,2- m 1,4-mpucoenuuenue. [lommmepusarust conpsok€HHBIX aueHOB. CrocoObl MOJMydeHHUs |
MIPUMEHEHHE aTKaIUEHOB.

Ankunbl. ['oMonorudeckuii paj aakuHOB, 001mas Gopmysa, HOMEHKIATypa U U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
QJIIKMHOB, SP-TUOpUIU3alusl aTOMHBIX opoOuTtaneil yriepoaa. @u3myeckue CBONCTBA aJKWHOB. XHWMHUYECKHE CBOMCTBA: PEAKIMH IMPHCOCIUHEHHUS,
IUMEpU3aluil U TPUMEpHU3alnu, OKUcIeHHUs. KucloTHble CBOWCTBA alKWHOB, MMEIOLIUMX KOHIIEBYIO TPOIHYIO CBsi3b. KauecTBEHHbIE peakiuu Ha
TPOHHYIO CBs3b. CHIOCOOBI MOTy4YeHUsI U TPUMEHEHHUE aTKUHOB.

ApoMarudeckue yrieBoaopodbl (apeHsl). ['oMonmoruyeckuil psn apeHoB, oOmas ¢opMyna, HOMEHKIATypa U H30MEpHUs. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNbl OeH3oijia. DU3MYecKHe CBOWCTBAa apeHOB. XMMHUYECKHE CBOMCTBAa OEH30J1a M €ro TOMOJIOTOB: pEakKluu
3aMeleHuss B OEH30JIbHOM KOJIbIIE U YIJIEBOJOPOJHOM paavKale, peakluH MPUCOECTUHEHUS, OKHCIeHHe romoiioroB Oensona. IlpencraBnenue o0
OpUEHTHUPYIOIIEM JeHCTBUU 3aMECTUTENIe B OEH30JILHOM KOJIbIIE Ha MPUMEPE alKUIBHBIX PAaTUKaIoB, KapOOKCHUIHHON, THAPOKCUIBLHON, aMUHO- H
HUTPOTPYIIBI, aTOMOB TanoreHoB. OCOOCHHOCTH XUMHUYECKHX CBOWCTB cTHposa. [lomumepusarms ctupona. CrnocoObl MOMydeHUS U MPUMEHEHUE
apOMaTHYECKUX YTJIEBOJIOPOIOB.



[pupomusiii ra3. Ilonyraeie HedTsHbie Ta3pl. Hetb m e€ mpoucxoxxaenune. KameHHBIH yronb W MPOIYKTHI ero mepepadoTku. CrocoObl
nepepaboTKu He(TU: MEepEeroHKa, KPEKUHT (TEPMUYECKUH, KaTaIMTHIECKUH ), pupopMHHT, THpon3. [IpoxykTel nepepaboTku HEPTH, UX TPUMEHEHHE
B IIPOMBIIIJICHHOCTH U B OBITY.

I'enermueckas CBA3b MCKAY pa3/IMYHbIMU KJIaCCaMU YIJICBOJOPOJAO0B.

ONEeKTpOHHOE CTPOCHHE raJIOT HIIPOU3BOIHBIX YIJI€BOOPOIOB. Peaxnun 3aMeIEeHUs rajoresa Ha
TUAPOKCOTPYIITY, HUTPOIPYIILy, IHAHOTPYIIy, aMUHOTpymny. JIeMCTBHE Ha TaJOreHIPOU3BOAHBIE BOJHOTO M CHUPTOBOIO pacTBOpa IIEIOYH.
B3anMojeiicTBre TUTraoreHAIKaHOB ¢ MarHueM M IMHKOM. [IoHATHE 0 METalNI0OpraHuYeCcKuX COeIMHEHUX. Mcnoyb30BaHue rajJoreHnpon3B0IHbIX
YTJI€BOJAOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHMYECKUX BEIIECTB.

OKCIIepUMEHTANIbHBIE METOJbl HM3YYEHHs BEIIECTB M MX MPEBpALICHHUM: N3ydyeHHe (U3NYECKUX CBOMCTB YIJIE€BOAOPOJOB (pacTBOPUMOCTS),
KaueCTBEHHBIX PEAKIIUH YIJIEBOJAOPOJIOB PA3IMYHBIX KJIaccoB (oOeciBeunBaHUE OpPOMHOW WM WOJHOW BOJBI, PAacTBOpa TEpPMaHTaHaTa Kajusi,
B3aMMOJICICTBUE allETHJICHa C aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHApY)KEHHME yriiepoja W BOJOPOJa B OPraHUYECKHUX
BEIIECTBAaX, MMOJydCHHE STHIICHA ¥ U3yYCHHE €r0 CBOKMCTB, 03HAKOMJICHHE ¢ KoJuieKusiMu «HedTe» 1 «YToib», ¢ 00pa3namMu miacTMace, KayqaykoB U
PE3UHBI, MOACTMPOBAHNE MOJIEKYJT YTIIEBOJIOPOIOB M FAJIOTEHIIPOU3BOAHBIX YIIIEBOIOPOIOB.

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHHs.

[IpenenbHble onHOaTOMHBIE cHUpThl. CTpoeHHE MOJEKya (Ha HpUMepe MeTaHoJla M ATaHoia). ['omosormueckuii psia, oOmast dopmyina,
M30MepHsi, HOMEHKJIaTypa U Kiaccudukanus. Ouzndyeckue CBOWCTBA MPeAeIbHBIX OJHOATOMHBIX CIIUPTOB. BogopoaHbIe CBSI3U MEXIy MOJEKyIaMu
CHUPTOB. XHMHYECKHE CBOMCTBA: pPEaKIMM 3aMeIlleHUus, ACTUApaTallH, OKUCICHMS, B3aUMOJCHCTBHE C OpPraHMYEeCKMMHU W HEOPraHUYECKUMU
kucnotamu. KadecTBeHHas peakius Ha OJHOATOMHBIE CHUPTHL. JlelicTBHME 3TaHOJa M METaHOJa Ha opraHu3M dyenoBeka. CrocoObl MOJy4eHUS U
MIPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMeHKIIaTypa U u3oMepusi. OcoOeHHOCTH (PU3NUECKUX U XUMUYECKIX CBOMCTB.
MHoOTroaTOMHBIE CIUPTHI — STHICHIVIMKOIL U TiulepuH. Pusnueckue M XMMUYECKHE CBOWCTBA: PEAKIMH 3aMEIICHHs, B3aUMOJCHCTBHE C

OpraHu4eCKUMHU U HCOPraHUYCCKHMHU KHUCIOTaMH, KaUCCTBCHHAA PCAKIUA Ha MHOTOATOMHBIC CIIMPTHI. HpeI[CTaBJ'IeHI/Ie O MCXaHH3MC peaKHI/Iﬁ
HYKJ'ICO(I)I/IJ'H)HOFO 3aMCIICHUA. I[eﬁCTBHe Ha OpraHu3M 4€JIOBCKaA. CnocoObl IMOJIY4YCHUSA U TPUMCHCHHUEC MHOT'OAaTOMHBIX CITUPTOB.



®enon. CtpoeHHE MOJIEKYJbl, B3aUMHOE BIIMSHUE THAPOKCOrpyHNbl U OeH30JbHOTO sAnapa. Pusnmyeckue cpoiicTtBa (eHona. OcobeHHOCTH
XUMHYECKUX CBOUCTB (peHona. KadectBennble peaknuu Ha ¢eHod. TokcnmuHocTh (enonma. CrocoObl TONydeHHMs] W NpUMEHEHHE (eHoa.
denonopmanbaeTHAHAS CMOJIA.

KapOoHuIbHBIE COCAMHEHUS — aNbICTUIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHMILHOUW Tpynmbl. ['OMoIOTHYeCKUe psbl allbJCTUIOB H
KETOHOB, 00111ast popMyJia, U30Mepusi © HOMEHKIaTypa. OU3ndeckrne CBOMCTBA allbJIETU0B U KETOHOB. XUMHYECKUE CBOMCTBA allbJIETH/IOB U KETOHOB:
peakuuu npucoeanHeHUs. OKUCICHUE allbJIETHI0B, KaueCTBEHHBIC PEaKIuu Ha anpiaeruabl. CrnocoObl MOJIyYeHUS U TPUMEHEHHE aJIbJICTHIOB U
KETOHOB.

OAHOOCHOBHBIE Tpe/eNibHbIe KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJIEKYJd KapOOHOBBIX KuciOT. M3omepus M HOMEHKIATypa.
du3nyeckue CBOWCTBA 0JJHOOCHOBHBIX IPEJEIbHBIX KAPOOHOBBIX KUCIOT. BogopogHbIe CBA3M MEXIY MOJIEKyJIaMU KapOOHOBBIX KUCIOT. XUMUYECKHE
CBOMCTBA: KUCJIOTHbIE CBOWMCTBA, PEAKIMs dTepUPUKAINK, PEAKIUU C YY4aCTHEM YIIIEBOJOPOJHOro paaukana. OcoOeHHOCTH CBOWCTB MYypaBbUHOM
KUCHoThl. [loHATHE O MPOU3BOMHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX 3¢upax. MHoroo0Opasue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB
HEMNpeeNbHbIX U apOMaTHYECKUX KapOOHOBBIX KUCIIOT, IUKAPOOHOBBIX KUCIIOT, THAPOKCUKApOOHOBBIX KUCIOT. [IpeacTaButeny BICIINX KapOOHOBBIX
KHCJIOT: CT€apUHOBasl, HAIbMUTUHOBAs, OJICMHOBASL, IUHONIE8As, NUHOAEH08as KUCIOThL. CriocoObl MOTy4eHUsI M IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxwnsie >dupbl. ['omonmornueckuii psn, odmas Gopmysna, U30Mepus U HOMEHKIaTypa. OuU3nUecKue W XUMHUUYECKHE CBOMCTBA: THAPOJIU3 B
KHUCJIOH M IIEJIOYHOM cpee.

Kupel. Ctpoenue, Guznyeckue U XUMHUUYECKHE CBOWCTBA KHUPOB: THAPOJIHM3 B KUCIOW M Imeno4Hou cpene. OCOOCHHOCTH CBOMCTB JKHUPOB,
COJIeprKalUX OCTATKHU HETPEAEIbHBIX KUPHBIX KUCIOT. JKupbl B pupo/Ie.

MBEL714 KaK COJIU BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOIICC HeﬁCTBHe.

OOmiast  xapakTepucThka yriieBogoB. Kiaccudukanus yrieBojoB (MOHO-, JM- W TOJHMcaxapuibl). MOHOCaxapuabl: TIHOKO3a,
bpykTO3a, rajakTo3a, pu0o3a, ae3okcuprubosa. dusuveckue CBOMCTBa M HaxoxkJeHHEe B npupoje. DortocuHTe3. XUMHUYECKUE CBOWMCTBA TIIFOKO3BI:
peaKkiuu C YY4acTHEM CHHPTOBBIX W aJbJCTHIHOW TPYII, CIHUPTOBOE M MOJIOYHOKHCIOE OpokeHue. [IpuMeHeHHe TIIIOKO3bl, €€ 3Ha4YeHHuE B
KU3HEJCATCIILHOCTH Opranm3ma. Jlucaxapuapl: caxapo3a, MajibTO3a U JIaKTO3a. BOCCTaHABIMBAIOIIME W HEBOCCTAHABIIMBAIOIINEC JTUCAXAPHIBI.
Iunponus nucaxapunoB. Haxoxzaenue B mpupojie U npumeHeHue. [lommcaxapuapl: Kpaxmall, TIHKOTE€H U 1esutono3a. CTpoeHrne MaKpOMOJIEKYT
KpaxMaja, TJIMKOTeHa W IeJUTIoNI03bl. Du3ndeckrue CBOMCTBA Kpaxmalia M IEeJUTI0NI03bl. XMMHUECKHe CBOMCTBA KpaxMmaia: THAPOJIN3, KaueCTBEHHAas
peaxius ¢ HoJJ0M. XUMHYECKHUEe CBOWCTBA IEIJUTIONIO3bI: THIPOIU3, MoyuyeHue 3(upoB Hesoa03bl. [IoHATHE 00 HCKYCCTBEHHBIX BOJOKHAaX (BUCKO3a,
aIeTaTHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METO/Ibl U3YUEHHS BEUIECTB U UX NPEBPAIICHU: pACTBOPUMOCTD Pa3JIMYHbIX CIIMPTOB B BOJIE, B3aUMOJAECHCTBHE 3TAHOJIA C
HaTpUEM, OKHCJIEHHME 3TUJIOBOTO CHUPTAa B albAETH] Ha PACKaJEHHOW METHOW IPOBOJIOKE, OKUCJIEHHME 3TUJIOBOIO CHUPTA JUXPOMATOM KaJMs
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB), KaUYECTBEHHBIC PEAKIMU Ha albAeTulibl (¢ TuapokcuaoMm aumammuHcepedpa(l) m ruapoxcuaom
meau(Il)), peaknus rimuuepuna ¢ rugpoxkcuiom meau(Il), xumudeckue cBoCTBa pacTBOPa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBUE PACTBOPA IIFOKO3bI C
runpokcugom menu(Il), B3anmoneiicTBue kpaxmana ¢ HOAOM, pelIeHHe SKCIEPUMEHTAIBHBIX 3a7a4d 1o TeMaM «Cruptel U (heHons, «KapOoHOBBIE
KUCTOThI. CloXKHBIE 2(PUPBD».

A30Tc0)1ep>lcaume OpPpraHun4€CKue COCAMHECHUS.

AMUHBI — OpraHWYecKue MPOU3BOAHBIE amMMuaka. Krmaccudukanus aMHHOB: anudaTHYECKUe W apoOMaTUYECKHUE;, MEepPBUYHBIC, BTOPUYHBIE U
TpetuyHbie. CTpoeHHue MOJIEKyJ, o0mas (Gopmylia, W30Mepus, HOMEHKJIAaTypa U (PU3NUECKHE CBOMCTBA. XMUMHUYECKOE CBOMCTBA amu(aTHUECKUX
aMHHOB: OCHOBHBIE€ CBOMCTBA, AIKWJIIMPOBAHUE, B3aUMO/ICHCTBHE MEPBUYHBIX AMUHOB C A30TUCTOM KUCIOTOU. COJIN aJIKWJIAMMOHMSL.

AHUIUH — TIPEJCTaBUTETh aMHUHOB apoMarnyeckoro psga. CTpoeHue aHuWiIWHA. B3anmMmHOE BIMsSHHE TPYNI aTOMOB B MOJIEKYJE€ aHHMJIMHA.
Oco0eHHOCTH XMMHUYECKHX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiMy Ha aHWIMH. CrocoObl MOJIydeHUs U NMpUMEHEHHE anu(aTHyecKuX aMHHOB.
[Tonyuenue aHuIMHA U3 HUTPOOEH3071A.

AvuHokucHOTH. Homenknatypa u wu3omepus. OTaenbHblEe TPEACTABUTENM O-aMUHOKHUCIIOT: TJIMIWH, aJaHuH. ODU3WYecKrue CBONCTBA
AMUHOKHCIIOT. XUMHYECKHE CBONCTBA aMHMHOKHCIOT KakK aM(OTEPHBIX OPraHWYECKUX COCIWHCHUM, peakius MOJUKOHICHCAIIMU, OOpa30BaHHE
MENITUIHOM CBs3M. brosorndeckoe 3HaueHrEe aMMHOKUCIOT. CHHTE3 ¥ TUIPOJIN3 TETITHIOB.

benku kak npuponHsle nonuMepsl. [lepBuuHas, BTOpUYHAs W TpeTUYHAs CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBA OCJIKOB: THJIPOJIH3,
JIeHaTypallys, KaYeCTBEHHbIE PEaKIM1 Ha OEIIKU.

OKCcIIepMMEHTaJbHbIE METOAbI M3YYCHMS BEIICCTB M MX NPEBPALLICHMI: pacTBOpPCHUC OEeIKOB B BOAC, ACHATYypalusi 0eaKoB IIpy Harp€BaHUU,
OBCTHLIC pCaKIMUKU Ha 6CJ'IKI/I, PEICHUC JKCIICPUMCHTAJIBHBIX 3aJ1a4 I10 TEMaM «A30Tcoz[ep>1<amne OPraHn4YCcCKUC COCAUHCHUA» U «Pacno3naBanue
OPraHu4YCCKux COCJIMHEHU .

BricokomosieKkyIsipHbIe COeTHHEHMSA.

OcCHOBHBIC MOHATHS XUMHU BBICOKOMOJICKYJIAPHBIX COCOUHCHMI: MOHOMECp, MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJIUMCPU3AlNU, CPCIHAA
MOJICKYJIIpHas Macca. OCHOBHEIC MCTObI CUHTE3a BBICOKOMOJICKYJIAPHBIX COCIUHEHUN — NnoJimMepuns3anua U NOJIMKOHACHCA .



HOJII/IMepHI)IG MaTcpurabl. ITimactMmacchl (HOJII/IBTI/IJIGH, TMOJIMITPOIIHJIICH, MOJIMBUHUJIXJIOPUA, MOJIMCTUPOJI, MNOJIMMETHUIIMCTAKpUJIAT,
MOJIMKApOOHATHI, IOJUATHIICHTepedTanar). Y Tunu3anus u nepepadoTka TIacTHKa.

DnacToMepsl: HATypalIbHBIA KaydyK, CHHTETHYECKUE Kayayku (OyTaareHOBBIN, XJIOPOIPEHOBHIH, H30TIPEHOBBIN) M CHIIMKOHBI. Pe3nHa.
Bonokna: HaTypanbHbIe (XJIOIOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO034, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAlPOH U JIaBCaH).
[Tonumeps! crienabHOTO Ha3HauYeHUs (Te(IIOH, KeBJIap, 3JEKTPONPOBOASIINE OJTUMEPHI, OMopa3iaraeMble MOJMMEpHI).

OKCIIepUMEHTaJIbHBIC METOAbl M3YVUYCHUS BEIIECTB M WX IPEBPAIICHUN: 03HAKOMIICHHUE C O6p33HaMI/I MPpUPOAHBIX N MCKYCCTBCHHBLIX BOJIOKOH,
ImIacTMacC, KaydyKoB, pCIICHNUEC SKCIICPUMCHTAJIbHBIX 3aJia4 110 TEME «Pacrio3HaBaHme IIacTMacC ¥ BOJIOKOHY.

PacuérHble 3a1a4n.

Haxoxnenne MoseKymsipHOH (OpMysIbl OpraHHYECKOTO COSAWHEHHsS TI0 MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKICHHE
MOJIEKYJIApHON (OPMYIIBI OPTraHUYECKOTO COCIUHEHHsS 10 Macce (00bEMY) MPOIYKTOB CropaHus, TMO KOJMYECTBY BeliecTBa (Macce, 00BEMY)
MPOIYKTOB PEAKIIMH W/WIIA UCXOTHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYPHOU (POPMYIIBI OPraHMYECKOTO BEUIECTBA HA OCHOBE €r0 XMMUYECKHUX CBOMCTB
WK cIOCOOOB MOJTYYCHHUS, OTIPEIIIEHUE IO BBIX0/IA MPOIYKTa PEaKIUU OT TEOPETUICCKH BO3MOXKHOTO.

MexnpeIMeTHRIC CBS3H.

Peammuzanms MCKIIPECAMETHBIX CBsA3eH IIpu U3YyUYCHUH OpFaHquCKOfI xumuu B 10 xiacce OCYIIECTBIACTCA YECPE3 HMCIIOJIB30BAHHE KakK O6H_[I/IX
CCTCCTBCHHO-HAYYHbIX HOHHTHI;'I, TaK 1 HOHﬂTHﬁ, IIPUHATBIX B OTACIBHBIX ITPEAMETAX €CTECTBCHHO-HAYUYHOI'O HUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITOHATUSA: SIBJICHHUC, Hay‘lHBIﬁ (1)aKT, rumnoTe3a, TCOpus, 3aKOH, aHaJlu3, CUHTC3, KJIaCCI/I(bHKaLIHH, H8.6JHOI[CHI/IC,
HU3MCPCHUC, SKCIICPUMCHT, MOICJ/Ib, MOACIIMPOBAHUC.

dusuka: Marepusi, aToM, SJICKTPOH, IIPOTOH, HeI‘;ITpOH, MOJICKYJIA, BHCPFCTI/I‘ICCKI/Iﬁ YPOBCHb, BCIIECCTBO, TECJIO, 06’béM, arperaTHoe COCTOSIHHUC
BCIICCTBA, (I)I/I3I/I"IGCKI/IC BCJIMYNHBI, CIUHUIBI U3MEPCHUS, CKOPOCTh, SOHEPTHUA, MacCCa.

buonorus: KJICTKA, OpraHu3M, 3KOCUCTCMA, 6I/IOC(I)epa, MeTa6OJ'II/I3M, HaCJICIACTBCHHOCTD, aBTOTpO(I)HLIﬁ n FeTepOTpO(beIﬁ THUII TIMTAaHHA,
6pO)KeHI/IC, (I)OTOCI/IHTG?», JABIXaHHC, 6em<1/1, YIJIEBOABI, )KUPBI, HYKIICMHOBLIC KUCJIOTHI, (I)epMeHTLI.



I'eorpacgust: moae3Hple HCKONaeMbIe, TOILUINBO.

Texaomorus: MMUIICBLIC NPOAYKTBI, OCHOBBI PAllMOHAIIBHOTO IHUTAHHA, MOIOIIUC CPCACTBA, MATCPHUAJIBI U3 UCKYCCTBCHHBIX U CHHTCTHYCCKHUX
BOJIOKOH.

11 KJIIACC

OBIIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTtaB aTOMHBIX saep. XUMHYECKHA »dJeMeHT. M3otombl. CTpoeHHE »JJISKTPOHHBIX O0O0JOYEK aTOMOB, KBAaHTOBBIE 4YHCIIA.
DHepreTHyeckue ypoOBHH M MOAYpOBHHU. AToMHbIe opOuTanu. Kiaccudukaims XUMHYECKHX 3JIEMEHTOB (s-, pP-, d-, f-amementsi). Pacnpenenenue
AJIEKTPOHOB TIO0 AaTOMHBIM OpOUTANSIM. DJIEKTPOHHbIE KOH(QUIYpallud aTOMOB »JJIEMEHTOB NEPBOrO—4eTBEPTOTO MNEPUOJOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUU, 3JIEKTPOHHBIE KOH(UTYpALlMU HOHOB. DJIEKTPOOTPULIATEIBHOCTD.

[lepuonuueckuii 3akoH u llepumommyeckas cuctema xumuueckux »sieMeHToB JI.UM. MenneneeBa. CBsi3b MNEPUOJAMYECKOTO 3aKOHA U
[Teprnoardeckoil CUCTEMBbI XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOPHEH CTPOCHMsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB IO TPYIINIaM M IepruoaaM. 3HaueHue neproanyeckoro 3akoHa JI.M. Menaeneena.

XUMHYeCKasi CBs3b. BHIBI XMMHUYECKOH CBS3M: KOBAJCHTHAs, HOHHAs, METAIMYecKas. MexaHu3Mbl 0Opa30BaHHs KOBAJCHTHOM CBS3H:
OOMEHHBIH
YU JIOHOPHO-AKIENTOPHBIA. DHEprus W JAIuHa CcBsI3u. [loJsSpHOCTH, HANPaBICHHOCTh W HACHIIIAEMOCTh KOBAJIEHTHOW CBs3u. KpaTHbIe CBs3H.
BogopoaHas cBsizb. MeXMOJICKYIISIPHBIC B3aUMOICHCTBUSI.

BaneHTHOCTh M BaJCHTHBIC BO3MOXKHOCTH aTOMOB. CBs3b SHGKTpOHHOﬁ CTPYKTYpPBI MOJICKYJI C UX TCOMETPUYCCKUM CTPOCHUCM (Ha nmpumMepe
CO€OUHEHMI JIEMEHTOB BTOPOTO nepnona).

[IpencraBieHre 0 KOMIUIEKCHBIX coenuHeHUsX. COocTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOpa3oBaTesb, JUTaHbl. 3HAU€HHWE KOMITJIEKCHBIX
coequHeHuit. IlonsAaTre 0 KOOPAMHALIMOHHON XUMUH.



BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSL. THUIIBI KPUCTAIUIMUECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsTe o aucnepcHbIx cucremax. Mcrunneie pactBopsl. [IpencraBienune o KoIouAHbIX pacTBopax. CrocoObl BhIpaXEHUsI KOHLEHTPALUU
pacTBOpPOB: MaccoBas JOJIA BEIIECTBA B pacTBOpPE, MOJSApHas KOHLEHTpauusa. HacblleHHbIE M HEHACBILIEHHBIE PAacTBOPBI, PaCTBOPUMOCTb.
Kpucramnoruaparsr.

KJ'IaCCI/I(bI/IKaIII/H[ W HOMCHKJIATypa HCOPTaHNUICCKUX BCIICCTB. TpI/IBI/IaJ'IBHI:Ie Ha3BaHUs OTACIBHBIX HpeI[CTaBI/ITeJ'Ieﬁ HCOPraHNM4CCKUX BCIICCTB.

Knaccudukanus XuMHYECKUX peakliii B HEOPraHMYECKOM M OPraHWYecKOl XMMHHU. 3aKOH COXPAHEHHUs MAaccChl BELECTB; 3aKOH COXpaHEHUs U
MIPEeBPALIEHUS SHEPTUU ITPU XUMHUECKUX peakiusax. TenaoBbie 3pPeKThl XUMHUUECKUX peakluid. TepMOXUMHUUYECKUue YpaBHEHHSL.

CKOpOCTh XMMHUYECKOHN peakliiu, €€ 3aBUCUMOCTD OT Pa3IMUHBIX (aKTOpOB. | OMOreHHbIE U reTeporeHHble peakiuu. Karanus u karanuzaTtopsl.

OO6patumbie U HEOOpaTUMBIEC peakinu. XUMHYECKOe paBHOBecHe. KoHCTaHTa XUMHYECKOTo paBHOBecHs. DaKTOPHI, BIUSIONMINE HA TOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS: TEMIIEPATYPA, JaBICHUE U KOHLIEHTPAI[MU BEUIECTB, yyacTBYOMuUX B peakuuu. [Ipunnun Jle [Harense.

OnekrponuTrueckas aucconuarms. CuiabHble W cialObie AmekTpoiuthl. CreneHb auccormanuu. Cpena BOTHBIX pPACTBOPOB: KHCJIOTHAS,
HeWTpanbHasi, menovyHas. Bomopoanerii nokasarens (pH) pactBopa. ['maposms coneit. Peakiun noHHOTO 0OMEHa.

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pCaKuuu. Crenenp okuciaeHus. OKUCIUTENh 1 BOCCTAHOBHUTEb. Hpoueccm OKHCJICHHUA U BOCCTAHOBJICHMUSA.
Baxkueiinme oKUCIUTEIM U BOCCTAHOBHUTEIIH. MCTO,Z[ OJICKTPOHHOTI'O OanaHca. 3JICKTpOJ'IPI3 pacTBOPOB U pacCIilyiaBOB BCIIICCTB.

OKCIIepUMEHTaJbHBIC METOAbLI M3YUSHHUS BEIIECTB U UX IIPEBPAICHNMN: Pa3a0KEHUEC IMEPOKCHUAAa BOAOPOAa B IIPUCYTCTBUU KaTalllu3aTopa, MOACIIN
KpUCTAJUIMICCKUX pCI_HéTOK, IMPOBCACHUC peaKHI/Iﬁ HOHHOTI'O O6M€Ha, OIIPEACIICHUC CpCAbl PpACTBOPOB C NOMOIIIBIO UHAUKATOPOB, U3YUCHUC BJIMSHUS
Pa3JIMIHBIX (I)aKTOI)OB Ha CKOpPOCTb XHUMHUYECKOH PCAaKIIMH U IMOJOKCHUC XUMHUYCCKOI'O paBHOBCCHA.

Heopranuueckasi Xummusi.

[Tonoxxenne HemeramnoB B Ilepmoauueckoil cucreme xumuyeckux sneMmeHToB JI.W. MenneneeBa M 0COOEHHOCTH CTPOEHHS HMX AaTOMOB.
dusnuecKue cBOMCTBa HEMETAIIOB. AJUIOTPOIHS HEMETAIOB (Ha MpUMepe KUCIopoaa, cepbl, ocdopa u yriaepona).

Bonopon. Ilomyuenue, ¢u3nueckue M XUMHUYECKHE CBOMCTBA: pEaKIMH C MeTalUIaMH M HEMeTajUlaMH, BOCCTAaHOBHUTEIbHBIC CBOMCTBA.
I'mapuasl. TorMBHBIE 2JIEMEHTHI.



lanorensl. HaxoxknaeHue B Tpupoae, CHOCOOBI MOJydeHWs, (U3MYeCKHe W XHMHUYEeCKHe CBoiicTBa. [amoreHoBomoponsl. Baxneimme
KHUCIIOPOICOAepKalllMe COEAUHEHUs TajoreHoB. JlabopaTopHble M MPOMBIIIJIEHHBIE CIOCOObI MOJyYeHusl TajoreHoB. [IpuMeHeHne rajJoreHoB U Mx
COCIMHEHUM.

Kucnopon, o30H. JlabopaTopHble ¥ MPOMBIIIICHHBIE CIIOCOOBI MOJydeHUsT KUCIopoaa. Pusnueckue W XUMHYSCKUE CBOMCTBA W MPUMEHEHUE
KHCJIOpoia U 030HA. OKCUIIBI U IEPOKCHU/IBI.

Cepa. Haxoxienue B npupoje, crnocoObl NOJy4eHUs], U3nyecKkue u xumuueckue cporicta. CepoBogopon, cyabhuasl. Oxeun cepbi(IV), oxcun
cepbl(VI). Cepauctast u cepHast KUCIOTHI U UX coi. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIOTHL. [IpuMenenue ceprl 1 €€ coeIMHEHU.

A3zoT. HaxoxJeHue B npupoje, crocoObl MoJydyeHus, GU3NYecKue U XUMHYECKHe CBOMCTBAa. AMMHUaK, HUTpHUAbL. OKcHabl a30Ta. A30THCTas U
a30THAas KUCJIOTHI U UX coJii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpriMeHeHne a30Ta U ero coeiMHeHUH. A30THbIE yI0OpEeHHUS.

®ochop. Haxoxxnenue B mpupoje, cnocoObl moiydeHus, gusmueckue M xumuueckue cpoiictBa. Dochuapl u pochun. Oxcunpl docdopa,
dbochopnas kucnota u €€ conu. [Ipumenenne Gocdopa u ero coenuaermnii. DochopHbie y10OpEeHHUS.

VYraepon, HaxoXAEHUE B MpUpoje. AJUIOTporHbIe Moaudpukanuu. Ou3udeckue ¥ XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX
yraepoaoM. Oxcup yriepoaa(Il), okcua yrmepoma(IV), yrompHas kucimota U €€ coid. AKTUBUPOBAHHBIN yroJib, amcopouus. Dymiaepensl, rpadeH,
yriepoiHbie HAaHOTPYOKH. [IprMeHeHre MPOCTHIX BEIIECTB, 00PAa30BAHHBIX YIIIEPOJIOM, U €T0 COCTMHECHUH.

Kpemuwnii. Haxoxxnenue B mpupoje, crocoObl mosrydeHusi, pusndeckue u xumuieckue cpoictBa. Okcun kpemuus(IV), kpemHueBas KHCIoTa,
cuiukatel. [IpuMenenue kpeMHus u ero coequHeHuid. CTekIo, ero nojy4eHue, BUJIbl CTEKIa.

ITonoxxenue MeTajaaoB B HepHOHquCKOﬁ CHCTEME XMMHYECKHUX 31EMEHTOB. OCOOEHHOCTH CTPOCHHUA DJICKTPOHHBIX 000704YEK aTOMOB METAJIJIOB.
O6H_[I/Ie (bHSH‘ICCKI/IC CBOMCTBA METAJJIOB. HpI/IMCHCHI/IC MCTAJlJIOB B 6BITy n Texuuke. CIuiaBbl METAJIJIOB.

3HeKTpOXHMHqCCKHﬁ paa HaHpH)KeHI/Iﬁ MCTAIJIOB. O6H_[I/Ie CII0COOBI MOJIYy4CHHA MCTAJUIOB: TUAPOMCTAJUIYPTrHA, NHUPOMCTAJUIYPrusd,
QJICKTPOMCTAJLTYPT L. ITonsarue o KOPPpO31UH MCTAJIOB. Crioco0BI 3alllMTBI OT KOPPO3HUHU.

OOmas xapakrepuctika MetamioB [A-rpynns! [leproauueckoit cuCTeMbl XMMUUYECKHX 3JIeMeHTOB. Hatpuii u kanuii: nosiydenue, puzndeckue u
XMUMHMUYECKNE CBOMCTBA, IPUMEHEHHE ITPOCTHIX BEIIECTB U UX COCIMHEHUM.



O6mas xapakrepuctuka MetaioB I[IA-rpynmer Ilepronnueckoit cHUCTEMbl XMUMHYECKHUX JJIEMEHTOB. MarHuii M KallbLIMil: TOJy4YeHUE,
(busznyecKre U XUMUYIECKUE CBOWCTBA, IPUMEHEHHUE IMPOCTHIX BENMIECTB M UX coequHEeHHN. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHCHUSI.

AfOMUHUH: TIOTydeHue, (U3NUECKue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE IIPOCTOTO BEIIECTBA U €ro coenuHeHuid. AMQoTepHbIe CBOWCTBA
OKCH/JIa ¥ THIPOKCUA ATFOMUHUSA, THIPOKCOKOMIUIEKCHI AJIFOMUHUSA.

OO1as xapakTepucTuka MeTaioB nodouHslx noarpymni (b-rpynm) [leproaudeckoil CUCTEMbI XUMUYECKHX AJIEMEHTOB.

duznyeckue U XMMUYECKHE CBOMcTBa XpoMa U ero coenuHeHui. Oxcuapl u rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u
JTMXPOMAThI, UX OKHCIUTENbHbIE cBOMcTBA. [lomyueHne u npuMeHeHne Xxpoma.

duznyeckue U XUMUYECKHE CBOICTBA MapraHia u ero coenuHeHuil. Baxueimue coequnenus mapranna(ll), mapranua(IV), mapranua(VI) u
mapranua( VII). [lepmanranar kaaus, ero OKUCIUTEIbHbIE CBOICTBA.

dusnyeckue U XMMHUYECKHUE CBOMCTBA >kele3a W ero coeauHeHui. Oxcuppl, rumpokcuanpl U comm kenesa(ll) u xenesa(lll). IMomyuenue u
MPUMEHEHHE Kelle3a U €ro CIJIaBOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MU U €€ coequHeHuil. [loyiydenue n npumMeHeHne Meau 1 €€ COeAMHEHUI.

[uuk: monydeHue, GU3NIECKUE W XMMHUYECKHE CBOMCTBA. AM(OTEpHbIE CBONCTBA OKCHJIA M TUIPOKCHUIA ITUHKA, THIPOKCOKOMIUICKCHI ITMHKA.
[IpumeHeHre MHKa U €ro COeIUHEHUH.

OKCIIepUMEHTaJbHbIC METOJBI M3YYCHHS BEIISCTB M MX IPEBPAIICHMIA: HN3Y4YCHUEC o6pa3u0B HEMCTAJIJIOB, TOPEHUE CCPBI, (bocq)opa, Keieaa,
Maraus B KUCJIOPOAC, NU3YYCHHUC KOJIJICKIINHN «Metanmusl u CILJIaBbID», BSaHMOHeﬁCTBHC MICJI0OYHBIX U MICJIOYHO3CMCIIbHBIX MCTAJIJIIOB C BO,Z[Oﬁ (BOSMO KHO
HUCIIOJIB30BaHHC BI/I,I[COMaTepI/IaHOB), B3aMMOJCHCTBHE IIMHKA M JKeJe3a C pacTBOpaM KHUCJIOT U menoqeﬁ, Ka4CCTBCHHBIC PCAKIIMU Ha HCOPraHNICCKUC
AHHWOHBbI, KATUOH BOAOPOJa U KATHOHbLI MCTAJLJIIOB, B3auMOJCHUCTBHE T'MAPOKCUA0OB AJIIOMUHHUA W IMHKA C paCTBOpaMHU KHCJIOT H menoqeﬁ, PCUICHUC
OKCIICPUMCHTAJIbHBIX 3a/ia4 110 TCMaM <<FaJ'I01"CHLI», «Cepa u eé COCIUHCHMUA, «A30T 1 (1)00(1)0[) H NX COCAUHCHUA, «MeTanasl riIaBHBIX MOATrpYIIII»,
«MeTamiel TOO0YHBIX MMOATPYIIII».

XuMHuA ¥ KA3Hb.

Ponp xumuu B oOecrieueHHH YCTOIZQHBOFO Pa3BUTHA YCIIOBCYCCTBA. ITonsartue o HAay4YHBIX MCETOHAaX IIO3HAHUA W MCETOJAOJIOTMH HAYYHOTO
HUCCICIOBaHUA. Hay‘-IHBIC MNPUHIUIIBI OpraHru3alluil XUMHUUYCCKOTO IMPOU3BOACTBA. HpOMLIIJ_IJ'IeHHLIe CITOCOOBI MOJIYUYCHUS Ba)KHEWIIINX BEIIESCTB (Ha



IpUMepe MPOU3BOJCTBA AMMHAKa, CEPHOM KHUCIOTHI, MeTaHoJia). lIpomblllieHHbIE CHOCOOBI MOJIyYEHUS METaVIOB U CIUIABOB. XHMHUYECKOE
3arpsA3HEHUE OKPYKAIOLIEH cpelibl U ero nociaeaAcTsus. Posib Xumun B 00eCrieueHMH SHEPreTUUECKOM 0€3011acHOCTH.

XuMHs U 310pOBbe 4desoBeKa. JIekapcTBeHHble cpenctBa. IIpaBuia HMCIOIb30BaHMS JIEKAPCTBEHHBIX IpenaparoB. Poib XuMuu B pasBUTHN
MEIULIMHBI.

XUMUS UM OCHOBHBIE KOMIIOHEHTEI, MUIIIEBBIE 100aBKU. Ponb XMMHUM B 00eceueHNH MTUIIEBON 0€30I1aCHOCTH.

Kocmernueckue u mapdromepnbie cpenactBa. beitoBas xumus. [lpaBuia 0Ge30MacHOTO HMCHOJIB30BaHUSI TPEMApaToB OBITOBOM XUMHUU B
MOBCEIHEBHOU KU3HH.

XUMHS B CTPOUTETHCTBE: BAXKHEHUIIINE CTPOUTEILHBIE MaTEPHAIIBI (LIEMEHT, OETOH).
XuMHS B CETBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEpaIbHbIE YA0OpEHUSI.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepUabl, KPaCKH, CTEKIIO, KepaMuka. MaTtepuaibl a1 31eKTpoHuKU. HaHoTexHomorum.

Pacuérhble 3amaun.

Pacuérbl: Macchl BemiecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEaKIMU
BEIIECTB, Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO M3 BEIIECTB MMEET NMpUMeEcH, Macchl (00BbEMa, KOJIMYeCcTBa
BEIIECTBA) IPOJIYKTa peaxuuu,
€ClIi OJIHO M3 BEILIECTB JaHO B BHJIE PAcTBOpa C OIpeIelIEHHONM MaccOBOM J0Jiell pacTBOPEHHOrO BEIIECTBA, MAcCOBOW JOJMM U MOJSPHOU
KOHIIEHTPAIIMHU BEIIECTBa B PACTBOPE, JOJIM BBIX0/1a IPOAYKTA PEAKIIMHA OT TEOPETUUYECKU BO3MOKHOTO.

MeXIpeaMeTHbBIC CBA3U.

Peanuzanms MCKIIPECAMETHBIX CBs3EH IpU U3YyUCHUU o6u1ef1 u HeOpFaHquCKOﬁ xumuu B 11 knacce OCYHICCTBJIACTCA UCPE3 UCIIOJIB30BAHNUEC KAK
O6H_[I/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, IMPUHATBIX B OTHACJIIBHBIX IIPEAMECTAX €CCTCCTBCHHO-HAYYHOT'O ITUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITOHATHUA: SIBJICHUC, Hay‘lHBIﬁ (I)aKT, THUIIOTE3a, TCOpUs, 3aKOH, aHaJIn3, CUHTC3, KJ'IaCCI/I(I)I/IKaI_[I/ISI, NEpUOANYIHOCTD,
Ha6J'IIO,[[eHI/Ie, HU3MCEPCHUC, SKCTICPUMCHT, MOICJIb, MOACIIMPOBAHUC.



®du3uka: MaTepusi, MUKPOMHUP, MAaKpOMHUP, aTOM, NIEKTPOH, IIPOTOH, HEUTPOH, MOH, U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, YHEPreTUYECKUN

YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHHE BEIISCTBA, WJCAIBHBIN ra3, (U3WYECKUE BEIMYUHBI, CIUHUIBI M3MEPEHUs, CKOPOCTH,
3HEprus, Macca.

buosorus: kierka, opraHusM, JKocucTema, ouocdepa, MeTaboJM3M, MAaKpO- M MHUKPOIIEMEHTHI, O€NKH, YXKHPBI, YIIIEBOMABI, HYKICHHOBBIC
KHUCIIOTBI, (JEPMEHTBI, TOPMOHBI, KPYrOBOPOT BEILLIECTB U MOTOK 3HEPTUU B IKOCHCTEMAX.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MT0JIE3HBIE HCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonornsa: XuMHUIeCKas IMPOMBIIIIJIECHHOCTb, MCTAJLUIYpIrusa, CTPOUTCIBHBLIC MAaTCpHaJIbI, CETbCKOXO03SMCTBEHHOE IMPOMU3BOACTBO, IMHUIICBAA
MMPOMBIINIJICHHOCTD, q)apMaHeBTI/IquKaSI IMPOMBIIIIJICHHOCTh, MPOU3BOJCTBO KOCMCTHYCCKHUX IIpC€rapartoB, IMPOU3BOJACTBO KOHCTPYKIHMOHHBIX
MaTCpHaIoB, JICKTPOHHASA IPOMBIINIIICHHOCTE, HAHOTCXHOJIOTUH.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLI 1[I0 XMMHWU HA VIJIVBJIIEHHOM VPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTcTBHU C CHCTEMHO-NEATENBHOCTHBIM MOJXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MpeaMera «XUMHs» Ha YpOBHE
cpeaHero oOmero oOpa3oBaHUsS BBIJEICHBI CIEAYIOIIME COCTABIIAIOLIME: OCO3HAHME OOYJarOIMMHUCS POCCHUICKON Tpa’kIaHCKON HMICHTUYHOCTH;
FOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPEAETCHUIO; HalIMYue MOTHBAIMM K OOYYEHHIO; TOTOBHOCTH U CIIOCOOHOCTH
oOyuarouuxcs pyKoBOJICTBOBATHCS MPUHATHIMU B 00IIECTBE IPaBUJIAMU U HOPMaMH MOBEJICHUS; HAIMYKE MPAaBOCO3HAHUS, IKOJIOTUYECKON KYIbTYPHI;
CIOCOOHOCTh CTaBUTh LIE€IHM U CTPOUTH KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa « XUMUsS» OTpakatoT c(hOPMUPOBAHHOCTH OIbITa MMO3HABATEIBHON U MIPAKTHUYECKOM eATeIbHOCTH
oOyuaroniuxcs B Mpoliecce peaanu3aluuu 00pa3oBaTeIbHON e TEIbHOCTH.

JIndyHOCTHBIC PE3YJIbTAThl OCBOCHUS ITPCAMCTA «XHUMUS» OTpaxaroT C(bOpMHpOBaHHOCTB OIILITA TIO3HABATEILHON 1 HpaKTquCKOﬁ ACATCIBbHOCTH
o6yqa}0mnxc;l B IMTpoHeCCe pCain3alnn O6p330BaTeHBHOI>'I JACATCIBbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMA:
OCO3HAHHUS 00YYAOIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TIPaB U 00A3aHHOCTEM, YBAKCHUS K 3aKOHY M IIPABOIOPSIKY;
NPEJICTABICHNS O COLMAIBHBIX HOPMax M IMPaBUJIax MEKJINYHOCTHBIX OTHOLIEHHUH B KOJIJIEKTHBE;

TOTOBHOCTA K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIBHOCTU IIPpU CO3JaHUU y‘Ie6HBIX IMPOCKTOB, PCHICHUU y‘le6HBIX N IIO3HABATCJIBHBIX 3aaady,
BBIINIOJIHCHUU XUMUWYCCKHUX SKCIICPUMCHTOB;,

CIIOCOOHOCTH TOHUMATH U MNpUHHUMATh MOTHUBBI, HAMCPCHUA, JIOTUKY H aApPryMCHTBI JAPYIrUX IIPpU QaHAJIM3C Pa3JIMYHBIX BHIO0B yqe6H0171
ACATCIBHOCTH,



2) NaTPUOTHIECCKOI'O BOCIIMTAHUA:
HEHHOCTHOI'O OTHOICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIUTIO OTEYCCTBCHHOM XUMUU,

YBa)XCHUA K HPOHECCY TBOPYUECTBA B obnactu TCOPHU MU TPAKTUYCCKOIO MNPHUIIOKCHHUA XWUMHWH, OCO3HAHHA TOro, 4TO AJAaHHBLIC HAYKH CCTb
PE3YIbTAT JJIUTCIBbHBIX Ha6J'II-OI[€HI/II\/’I, KPOMOTIMBBIX SKCIICPUMCHTAJIbHBIX ITIOMCKOB, TIOCTOSAHHOI'O Tpyda y‘-IéHI)IX H IIPAaKTUKOB;

WHTEpeca U TO3HABATEIbHBIX MOTHMBOB B TIOJIYUCHHH W TOCJIEIYIONIEM aHaln3e WH(OpPMAIMU O TEPENOBBIX JOCTHKEHHUAX COBPEMEHHOM
OTE€YSCTBECHHOMN XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLCHUBATh CUTyalluH, CBA3AHHBIC C XUMHWUYCCKUMU SBJICHUSAMU, U IIPUHUMATh OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACh HA MOPAJIBHO -
HPAaBCTBCHHBIC HOPMbI U [ICHHOCTH,

TOTOBHOCTH OIICHHUBATh CBOE MOBEJACHHUE U IMOCTYIIKH CBOUX TOBapI/IHICﬁ C HOSI/IHI/Iﬁ HPAaBCTBCHHBIX U IIPABOBBIX HOPM U C y‘IéTOM OCO3HaHHA
HOCJ'ICI[CTBPIFI IMOCTYIIKOB;

4) hhopMupoOBaHNS KYJIbTYPbI 310POBbI:

MMOHUMAaHUS [IEHHOCTEH 300POBOTIO U 0e301IacHOro 06pa3a KHN3HHU, H€O6XOI[I/IMOCTI/I OTBETCTBCHHOI'O OTHOIICHHUA K CO6CTB€HHOMy (1)I/ISI/ILIeCKOMy
" IICUXUYCCKOMY 310POBbIO;

CO6J'IIOI[€HI/IH IIpaBUJI 0e30macHoro 06pau1eHH$1 C BCIICCTBaAMU B 6BITy, HOBCGI[HGBHOﬁ JKHU3HU, B pr,HOBOﬁ JCATCIIBHOCTH,

MMOHUMAaHM [IEHHOCTH TMPaBUJ MHAWBUYaIbHOTO M KOJIJIEKTUBHOTO 0€30MaCHOTO TMOBEACHHS B CUTYAIUSAX, YTPOXKAIOIIUX 30POBBIO U KH3HU
JIIOJIEH

OCO3HaAHUS NOCIEACTBUN U HCIIPUATHA BPCAHBIX ITPHUBBIYCK (YHOTpe6J'IeHI/I$I AJIKOT'OJIsL, HAPKOTUKOB, KypeHI/ISI);

5) Tpy0BOT0 BOCIUTAHUS:



KOMMYHUKATUBHONW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEAOBATEIbCKON ACSITEIIBHOCTH, OOIIECTBEHHO IIOJIE3HON, TBOPUYECKOW MU JIPYrUX BHUAAX
JEATEIIbHOCTH;

YCTaHOBKH Ha aKTMBHOE y4acTHE B PEILIEHUHU IPAKTUYECKUX 3a/1a4 COLMAIbHON HAIPaBJIEHHOCTH (B paMKax CBOETrO KJlacca, IIKOJIbI);
MHTEpeca K MPaKTHYECKOMY U3yUeHHIO MPo(eccuil pa3InyHOro poja, B TOM YUCIIe HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN N0 XUMUHU;
YBaXXEHUs K TPYAY, JIIOASAM TPYyJa U pe3yJabTaTaM TPYIO0BOMU ACSITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HWHAMBHAYaJbHOM TpaekTopuu oOpa3oBaHus, Oyaymiedl mnpodeccun U peanusalud COOCTBEHHBIX
YKU3HEHHBIX TJIAHOB C YUYETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHUHU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrHYecKOro BOCIUTAHMS:
HKOJIOTHYECKH IIEIECO00Pa3HOT0 OTHOIICHHS K MPUPOJIC KaK MCTOYHHKY CYIIIECTBOBAHMS KU3HU Ha 3eMIIe;

MMOHUMAaHU TI00ATBHOTO XapakTepa YKOJIOTHUECKUX MPoOIeM, BIUSIHUS SKOHOMUYECKUX MPOIIECCOB HA COCTOSIHME MPHPOJHON M COLMANBbHOMN
Cpelbl;

OCO3HaHUA HeO6XO,I[I/IMOCTI/I HCIIOJIB30BaHUA I[OCTI/I}KGHI/Iﬁ XUMHUHU JJIA pEHICHUS BOIIPOCOB pallMOHAJIIBHOT'O ITPUPOJ0IIOJIB30BaHUA;

aKTUBHOTO HENpPUSATUS JCHCTBHUM, NPUHOCALIMX BpEea OKpYXKalollel NpUpOJHONM cpene, yMEHUsS MPOTHO3UPOBATH HEOIArONpHUsTHHIC
HKOJIOTMYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX IEHCTBUI U MPEAOTBPAILATh UX;

HAJIMYHS PA3BUTOTO 3KOJIOTHMYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJIbTYPbI, OTbBITA JCATSILHOCTH JKOJOTHUECKOW HANPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl MMH B TIO3HABATEIBHOW, KOMMYHHMKATUBHOW M COLMAIBHOW MPAKTUKE, CIIOCOOHOCTH W YMEHHS AaKTUBHO IPOTHBOCTOSTH
HJICOJIOTUU XeMO(oOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN NMPaKTHUKH;



MOHUMAaHUS CTIeNU(UKN XUMUU KaK HAyKH, OCO3HAHMA €€ POl B (GOPMUPOBAHUH PAIIOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3IaHHH LIEIOCT HOTO
MpEJCTaBICHU 00 OKpYXalolleM MHUpE KaK O €IMHCTBE NMPHUPOJAbI M YEJOBEKA, B TMO3HAHUH IMPHPOJHBIX 3aKOHOMEPHOCTEH W PEHICHHUH MPOoOIIeM
COXpaHEHUs NIPUPOTHOTO PABHOBECHS;

yOekIEHHOCTH B OCOOOH 3HAYMMOCTH XMMHHU JJIsl COBPEMEHHOW NMBHJIM3AIMU: B €€ TYMaHUCTHYECKOW HANpPaBIEHHOCTH W BAXHOW POJIH B
CO3JaHMM HOBON 0a3pl MaTepHallbHON KyJIbTYpbl, B pEIIEHWU IJI0O0AJbHBIX MpOOJeM YCTOWYMBOTO pa3BUTHUSL 4YEJIOBEYECTBA — ChIPHEBOM,
SHEPreTUYECcKOM, MUIIEBOM M JKOJIOTMUYECKON O€30MacHOCTH, B PAa3BUTHM MEAWLIMHBI, 00ECTIEYEHUH YCIOBHM YCHEIIHOTrO TpyAa U HKOJOTUYECKU
KOM(OPTHOM JKU3HU Ka)KJOT0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTH: TOHHMAaHHUS CYIIHOCTM METOJIOB IO3HAHHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
MCI0JIb30BATh IMOJyyaeMble 3HAHMS JUIsl aHaIu3a U OOBSCHEHHUS SBJICHUI OKpYXAIOIIero MUpa U MPOUCXOAIINX B HEM HU3MEHEHH, yMEeHUs JeNaTh
000CHOBaHHBIE 3aKIIOYEHHS Ha OCHOBE HAY4YHbIX (DAKTOB M MMEIOIINXCS JAHHBIX C IEJIbIO MOTY4YEHHUs TOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO UCIOJIb30BaTh XUMUYECKUE 3HAHUS JJIsl pelIeHHs Mpo0JIeM B pealbHbIX KU3HEHHBIX CUTYaIUsX;

HHTEpPECA K IO3HAHUIO, HCCHGHOB&TGHBCKOﬁ JCATCIBHOCTU,

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BAHMUIO M CaMOOOpPa30BAHHIO, K AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHUN MO XUMHHU B
COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTSAMHU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3IMUHbIX chepax npodhecCHOHATBLHOM AesITENbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHI

MeTaHpe,[[MCTHHC PE3YyIbTAaThl OCBOCHUS TPOTPpAMMBI IO XMMUHU HA YPOBHE CPCAHCTO O6I.I.[€FO O6pa3OBaHI/I$I BKJIFOYAIOT:



3HAYUMBIC IS (POPMUPOBAHUS MHPOBO33PCHUS 00YJAOIINXCS MEKTUCITUTUIMHAPHBIC (MEXIIPEIMETHBIC) OOICHAYIHBIE TIOHSITHS, OTPaXKAIOIIHEC
[[EJIOCTHOCTh HAYYHOUW KapTHHBI MHpa M CHCHH(PUKY METOJOB TMO3HAHWS, HCIIOJIB3YEMBIX B ©CTECTBCHHBIX HAayKaxX (MaTepwsi, BEIIESCTBO, dHEPTHS,
SIBJICHUE, MPOIIECC, CHUCTEMa, HAyYHBIH (DAKT, TPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHSs, HCCIICIOBaHWE, HAOIIOJCHWE, H3MEpEHUE,
AKCIIEPUMEHT U JIPYTHE);

yHUBEpcaJbHble  yueOHbIEe  JeicTBUS  (TMO3HaBaTelIbHblE, KOMMYHUKATHBHbBIE, pETYISITHBHBIE), oOecreunBatonye  QopMUpoOBaHUE
(YHKIIMOHATBHOM IPaMOTHOCTH M COITUAJIBHOM KOMITETEHIIMU 00yYarouXcs;

CIIOCOOHOCTh OOYYaIOIIUXCSl MCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUECKHE 3HAHUS U YHUBEpPCAIbHbIE YueOHBIE
JIEMCTBUA B IO3HABATEILHON U COLIMAIBHOM MPAKTHUKE.

MertanpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHNE YHUBEPCATHHBIMU YU€OHBIMU TTO3HABATEIHHBIMU, KOMMYHUKATUBHBIMHA M PETYISTUBHBIMU
JIEUCTBUSIMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
1) 6a3oBble JJorHYecKHUe AeCcTBUSI:
CaMOCTOSTENIBHO (POPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

ONpCACIIATh LEJIN ACATCIIBHOCTU, 3aJaBasi MMapaMETpbl U KPUTCPUU UX AOCTUIKCHUA, COOTHOCUTDH PE3YIIbTAThl ACATCIIBHOCTU C INOCTABJICHHBIMU
OeasaMU,

HCIIOJIb30BAaTh IIpU OCBOCHUHU 3HAHUI HpI/IéMH JIOTMYCCKOI'0 MBINUICHUA: BBIACIIATH XaPAKTCPHBIC ITPHU3HAKH MMOHATHHA H yYCTaHaBJIMBATb HX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIHEC ITOHATHA I 0OBSICHEHHS OTACIBbHBIX (I)aKTOB n HBHGHHﬁ;

BLI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KJ'IaCCI/I(I)I/IKaLII/II/I BCIICCTB U XUMHNYCCKHUX peaKHHﬁ;

YCTaHABJIMBATb MPUYNHHO-CJICACTBCHHBIC CBA3U MCIKAY N3YYaCMbIMU SABJICHUSAMU,



CTPOUTH JIOTMYCCKUC PaACCYKACHUA (I/IHI[}/KTI/IBHI)Ie, ACAYKTUBHBIC, 110 aHa.HOFI/II/I), BbIABJIATE 3aKOHOMCPHOCTH HW IPOTUBOPCHUUSA B
pacCMaTpruBaACMBIX SABJICHUAX, Q)OpMYHHpOBaTI) BBIBOJABI U 3aKJIFOUYCHU S,

MIPUMEHSTH B MPOIIECCE MMO3HAHUS MCIIOJIb3yeMbIC B XUMUU CHMBOJIMUECKUE (3HAKOBBIC) MOJICIH, TIPe0OPa30BLIBATh MOJICIHHBIC MTPEICTABICHUS
— XMMWYECKUH 3HaK (CUMBOJI) JIEMEHTa, XUMHYecKas (opmyia, ypaBHCHHE XMMHUYECKOU peakluyd — MpU PEIICHUH YYeOHBIX TMO3HABATCIBHBIX U
MPAKTUYECKUX 3aJ]lad, TPUMEHSTHh Ha3BAaHHBIC MOJICIIbHBIC TPEJICTABJICHUS IS BBISBICHHS XapaKTEPHBIX IPU3HAKOB HW3y4aeMBIX BEMIECTB U
XUMHUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIEN0BaTEIbCKHE JIeliCTBHS:

BJIAZICTG OCHOBAMM MCTOJ0B HAYYHOT' O MO3HAHHA BCIICCTB U XUMHNYCCKHUX peaKHHﬁ;

CbOpMy.]'II/IpOBaTB Ocjiim U 3aga4u UCCICOOBAaHUs, HMCIIOJb30BAaTh IIOCTABJICHHBIC W CaMOCTOATCIBHO C(i)OpMy.]'H/IpOBaHHI)Ie BOITIPOCHI B KA4CCTBC
HHCTPYMCHTA NO3HAHUSA 1 OCHOBBI JJIA (bOpMI/IpOBaHI/ISI TUIIOTE3EI IO MPOBCPKE NPAaBUIIBHOCTU BBICKA3BIBACMBIX Cy>K)IGHPH71;

BIIIETh HAaBBIKAMH CaMOCTOSITEILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUCHHUUECKUX SKCIIEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHHUS HAOII0IaTh 3a
XOJIOM TIpoliecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro pe3yiabTaT, (opmMynupoBaTh OO0O0OIIEHHS W BBIBOJAbI OTHOCHUTEIBHO JOCTOBEPHOCTH

Pe3yNbTaTOB HCCIEA0BAHUS, COCTABIATH 000CHOBAHHBINM OTUYET O IpoAeNaHHON paboTe;

HpI/IO6peTaTb OIIBIT yququCKOfI HCCHeﬂOBaTeHBCKOﬁ n HpOGKTHOfI ACATCIIBHOCTH, ITPOSBJIIATH CIIOCOOHOCTBL M TOTOBHOCTh K CaMOCTOATCIIBHOMY
IIOMCKY METOJ0B PCHICHUSA IIPAKTUUCCKUX 3aaa4, IPUMEHCHUIO PA3JIMYHBIX METOA0B IIO3HAHH.

3) pabora ¢ ungopmanmei:
OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHGOpMaluu (HAy4HO-TIOMYJIsIpHAs TUTepaTypa XMMHUECKOTO COAEP KaHMs, CIIPAaBOYHbIE TTOCOOUS,
pecypcsl MHTepHeTa), aHanu3upoBaTh HHGOPMAIMIO PA3IMYHBIX BUIOB M (OPM MPEICTaBICHHS, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTb H

HCIIPOTUBOPCUYNBOCTD,

(I)OpMyJ'II/IpOBaTB 3aMpoCbl U NPUMCHATH PA3JIMYHBIC MCTOIBI IIPU TTOHUCKE U 0T60pe I/IH(l)OpMaI_[I/II/I, HCO6XOHHMOﬁ JJIs BBIIIOJTHCHU A y‘le6HLIX
3agaq Ol'IpCI[CJ'IéHHOFO THIIA,

HpI/IO6peTaTI> OIIBIT UCITIOJIb30BaHUA I/IH(I)OpMaLII/IOHHO-KOMMYHI/IKaTI/IBHLIX TEXHOJIOTHUH U Pa3JINIHbIX TOUCKOBLIX CUCTCM;



CaMOCTOSITEIIEHO BEIOMPATh ONTHUMAJIBHYIO (OPMY MpeAcTaBIeHUsT HHPOpMALUH (CXeMBbI, TpPapUKH, IUarpaMMbl, TAOIHUIII, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUeCTBE CPENCTBA MpPH paboTe ¢ XMMHYECKOW MH(MOpMAIMEl: MPUMEHATh MEXIpeAMETHbIE ((pU3ndecKue u
MaTeMaTU4eCKUe) 3HAKH U CUMBOJIBI, (hOpMYITbl, a00OpeBHATyphl, HOMEHKIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMNYCCKUC CPEACTBA HATTIAAHOCTHU.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eliCTBUA:

3aJ1aBaTh BOIPOCHI IO CYILECTBY 00CYK/1aeMOil TEMbI B X0/i€ UaJIoTa U/WIM JUCKYCCUH, BHICKA3bIBaTh HIeH, POPMYIHPOBATH CBOU
MPEAIOKEHNS OTHOCUTEIILHO BBINIOJHEHNUS TPEAJIOKEHHOM 3a0a4H;

BBICTYIIATE C HpCSCHTaHHeﬁ PE3YIbTATOB IMO3HaBaTCIILHOM ACATCIIBHOCTU, MMOJTYYCHHEIX CAMOCTOATCIbHO UJIM COBMCCTHO CO CBEPCTHUKAMU IIPHU

BBITIOJIHEHUHM XUMHUYECKOTO 3KCIIEpUMEHTA, TIPAKTUYECKOI paboThl MO MCCIEA0BAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PeaTu3alui yueOHOro MPOeKTa,
1 (GOpMyIUpPOBATh BHIBOJBI 10 PE3Y/IbTaTaM MPOBEAEHHBIX UCCIEA0BAHUN MyTEM COTIacOBaHUS MO3UIUHN B X0€ 00CYXIeHUS 1 0OMEHa MHEHUSAMU.

PeryasiTuBHble yHHBepPcaJbHble YUeOHbIE 1eliCTBHS:
CaMOCTOSITENIBHO TJIAHUPOBATh U OCYLIECTBIISITH CBOIO TMO3HABATEIBHYIO AEATEIBbHOCTb, ONpeAessas e€ LeNu U 3a/laud, KOHTPOJIUPOBATh U IO
Mepe HeoOXOIUMOCTH KOPPEKTHPOBAThH IMpEAjaraeMblii alropuTM IEHCTBUI MpPH BBIMOJIHEHUHM YYEOHBIX M HUCCIIEOBATEIbCKUX 3a]ad, BHIOMPATH

HauoOojee 3(b(bCKTHBHBIﬁ CI0co0 ux pemcHusd € y‘IéTOM MOJIYYCHUS HOBBIX 3HaHHH 0O BCHICCTBAX U XUMHYCCKHUX PCAKIHAX,

OCYIICCTBJIATE CAMOKOHTPOJIb ACATCIBHOCTU HA OCHOBE CaMOaHalin3a U CaAMOOLICHKU.



HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTpaMMbl MO0 XMMHUU Ha YrIyOJIEHHOM YpOBHE Ha YPOBHE CpPEJHEro oOHIero oO0pa3oBaHUs BKIHOYAIOT
cnenuduueckue a8 ydeOHOro mnpeamera «XUMHUS» HayyHble 3HAHUS, YMEHHMsS U CIOcoObl JEMCTBUH MO OCBOCHMIO, WHTEPIPETALHUU U
peoOpa30BaHMIO 3HAHUHN, BUJIbI AE€ATEIBHOCTH T10 MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUW B Pa3IMYHBIX YU€OHBIX CUTYallUsX, a TAKXKE B
peanbHBIX KU3HEHHBIX CUTYallHsX, CBA3aHHBIX C XMMHUEN. B Imporpamme o XuMuM NMpeAMETHBIE PE3YNbTaThl IIPEICTABIEHBI 110 T01AM U3yYEHUS.

10 KJIACC
[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XUMUsD OTpaxaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAYEHUU OPraHWYeCKOM XMMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojH B 0OecleYeHHH
YCTOWYMBOTO Pa3BUTHsI YEJIOBEUYECTBA B PEUICHUU MPOOJIEM SKOJIOTMUYECKOM, SHEPreTUYeCKOW M MUILEBON 0e30MacHOCTH, B PAa3BUTHUU MEIULIUHBL,
CO3JJaHUH HOBBIX MAaT€pPHAJIOB, HOBBIX HCTOUHHUKOB SHEPTUH, B 00ECTIEYEHIH PAIlMOHATIBLHOTO MIPUPOIOIOIIB30BaHus, B (GOPMUPOBAHUN MUPOBO33p EHUS
1 o011ell KylnbTyphl 4eJIOBEKa, a TAKKE IKOJIOTMYECKH 0O0CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U IPUPOIHON CPEIE;

BIIQJICHUE CHCTEMON XHMHUYECKUX 3HAHHMM, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIONIME IOHSATUS — XUMHUYECKUH DJEMEHT, aToM, SIpo HU
ANIEKTPOHHAsT 000JI0UKa aToMa, S-, P-, d-aTOMHBbIE OpOUTAIH, OCHOBHOE M BO30Y)KJIEHHOE COCTOSHHS aTOMa, THOPHUIM3AIlUs aTOMHBIX OpOUTAJIeH, HOH,
MOJIEKYJa, BAJIGHTHOCTb, JIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCICHUS, XUMHUYECKasi CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00BbEM, YII1epoHbIN
ckener, (YHKIMOHANbHAS TPYIIa, pajuKal, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJETHBIC), HM30MEpHsl CTPYKTypHas U
MIPOCTPAHCTBEHHAsA (T€OMETpUYEcKasi, ONTHYECKas), M30Mephbl, TOMOJOTHYECKUN pAM, TOMOJIOTH, YTIEBOIOPOJbI, KUCIOPOA- U a30TCOMAEpKalIue
OpraHUYecKre COeTMHEHUS], MOHOMED, TIOTUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYSIPHBIE COCTUHEHMSI; TEOPHUH, 3aKOHBI (TIEPUOINIECKH 3aK0oH J.
N. MenpneneeBa, Teopusi CTpO€HUsI opraHndeckux Bemects A. M. byTiepoBa, 3ak0H COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTrUM MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI S3bIK XUMHUU, MUPOBO33PEHUECKHE 3HAHUS, JIEKAIIUE B OCHOBE TOHUMAaHUs
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKUX SBICHHI; MPEICTABICHUS O MEXaHH3MaX XMMUYECKUX PEaKIHi, TepPMOJAUHAMUYECKIX U KUHETHYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUsI, O B3aUMHOM BJIMSIHUM aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIN U Me30MEpHBIN d3PPEKThI, OPUEHTAHTHI
I u II pona); dakronornueckuecBeeHNsI O CBOMCTBAaX, COCTaBe, MOMYYCHUH M O€30MacHOM HCIIOJNB30BAHUM BKHEUIINX OPraHWYECKHX BEIIECTB B



6I)ITy u HpaKTH'—IeCKOfI JACATCIIBHOCTU YC€JIOBCKA, O6HH/IX HAayY4YHBIX MPUHOHUIIAX XUMHUYCCKOI'0 ITPOU3BOJACTBA (Ha NpuMeEpe Mporu3BOACTBA METAHOJIA,
nepepadoTku HePTH);

C(bOpMI/IpOBaHHOCTI) yMCHI/If/'Il BBIABJIATH XApPaKTCPHBIC IMPU3HAKU HOHﬂTHﬁ, YCTaHaBJIMBATh UX B3aMMOCBA3b, HMCIIOJIB30BATh COOTBCTCTBYIOUIUC
IOHATHUA ITPHU OIIMCAHHUU COCTaBa, CTPOCHUA U CBOICTB OpPraHn4eCKux COGI{HHCHHﬁ;

c(OpMUPOBAHHOCTh YMEHUI:

HCI0JIb30BATh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTABJIEHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYI
OpPraHWYECKUX BEUIECTB;

COCTaBJIATh YPABHEHHUSI XMMHMUYECKMX PEAKIMl M PACKPBIBATH MX CYIIHOCTh: OKHMCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OanaHca ITHUX PeaKlHi, peakiuii HOHHOTO 0OMEHA IMyTEM COCTABJIEHHUS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

H3TrOTaBJIMBATh MOJCIIN MOJICKYJI OPraHMYCCKUX BCUICCTB I UILUTIOCTPpAllU UX XUMHUYCCKOI'0 U IMPOCTPAHCTBEHHOI'O CTPOCHH,

cOpMHUPOBAHHOCTh YMEHUH: yCTAaHABIMBATh MNPHUHAUICKHOCTh HM3YyYCHHBIX OPraHMYECKUX BEIIECTB IO HUX COCTaBy U CTPOCHUIO K
omnpenenéHHOMY KJIacCy/Tpymie COeIWHEHWH, TaBaTh UM Ha3BaHusa 1o cucreMarnuecko HoMeHkmarype (IUPAC) wu nmpuBOauTh TpHBUATIHHBIC
Ha3BaHM JUISl OTAENBbHBIX IPEICTaBUTENIe OpPraHUnYeCKUX BEIECTB (3TUJICH, alleTHIICH, TOIYOJI, TIUIEPUH, dTUIICHTIINKOIIb, (heHOI, GopMab IeTU/,
aleTanpJeru], alueToH, MypaBbUHAas KUCJIOTa, YKCYCHAsl KHCIOTa, CTEApUHOBAsI, OJICMHOBAsS, MAJIbBMUTUHOBAS KHUCIOTHI, TJIMIUH, alaHUH, MajbT03a,
(bpyKTO3a, aHWINH, AUBHUHUII, U30TIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS ONPEICIISITh BUJI XUMUYCCKON CBSI3M B OPraHUYECKUX COCIMHECHMSIX (KOBAJICHTHAs W WOHHAS CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

C(bOpMI/IpOBaHHOCTB YMCEHUA MPUMCHSATD IMOJIOKCHUA TCOPUN CTPOCHUS OPraHUYCCKHUX BCIICCTB A. M. BYTJ'IepOBa JJIA 00BSICHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa u CTPOCHHUA,

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ XapaKTepu3oBaTb COCTaB, CTPOCHHC, (1)I/I3I/I‘leCKI/Ie 1 XMMHUYECKHUE CBOMCTBA TUIIMYHBIX HpeHCTaBHTeHCﬁ Ppa3JINIHBIX
KIIaCCOB OPraHUYCCKUX BCHICCTB: AJIKAHOB, IMUKIIOAJIKAHOB, AJIKCHOB, AJIKAAUCHOB, AJIKUHOB, ApOMATUUYCCKUX YIJICBOAOPOJAOB, CIIMPTOB, aJIbACTUIAOB,
KCTOHOB, Kap6OHOBBIX KHCJIOT, IPOCTBIX U CJIOKHBIX S(I)I/IpOB, JKHUPOB, HHTpOCOCI[I/IHeHI/Iﬁ N aMHMHOB, aMHMHOKHUCJIOT, 66J'IKOB, YIJI€eBOJAOB (MOHO-, - U
nonmcaxapm[os), HIUTIOCTPUPOBATH T'CHCTHYCCKYHO CBA3b MCXKAY HUMU YPABHCHUAMHU COOTBCTCTBYIOIIUX XHUMHWYCCKUX peaKLII/Iﬁ C HCIIOJIBb30BaHUEM

CTPYKTYPHBIX (popmyIt;



C(bOpMI/IpOBaHHOCTI) YMCHHA NMOATBCPIKAATE Ha KOHKPCTHBIX IMPUMCEPAX XapaKTCp 3aBUCHUMOCTU peaKHHOHHOﬁ CIIOCOOHOCTU OPraHUYCCKUX
COG[[I/IHGHI/II\/JI OT KpaTHOCTHU U TUIIA KOBAJICHTHOM CBSI3U (G- )41 H-CBHSI/I), B3aMMHOT'O BJIUSAHUSA aTOMOB U I'PYIIT aTOMOB B MOJICKYJIAaX;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJIOPOIHOTO CHIPBS (He(Th, IPUPOIHBIN ra3, YroJb), CIIOCOObI ero nepepadboTKu
U IPAKTHUYECKOE MPUMEHEHHUE MPOTYKTOB NepepadOTKY;

C(bOpMI/IpOBaHHOCTI) BIIaJICHUA CHCTEMOM 3HAHHUU O €CTCCTBCHHO-HAYYHBIX METOJAaX ITO3HAHUA — Ha6J'IIOI[€HI/II/I, HN3MEPCHUHU, MOACIIMPOBAHUH,
OKCIICPUMCHTC (pCaJIBHOM n MI)ICJ'IGHHOM) 1 YMCHUA MPHUMCHATH OTU 3HAHUA,

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSITh OCHOBHBIC OTEpAIliU MBICIUTEILHON JCSITEIBPHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHHE,
CHUCTEMAaTHU3alMIO, BBISIBIICHUE TPUUMHHO-CIIEACTBEHHBIX CBA3EH — 11 M3YUYECHUSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHH: BBISIBIISITH B3aUMOCBSA3b XUMHYECKUX 3HAHUN C MOHATHSIMH M MPEICTABICHUSMU JPYTHX €CTECTBEHHO-HAYIHBIX
MpeAMETOB JIsi 00Jiee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MaTEPHAILHOTO €IMHCTBA MHpPA, UCIIOJIH30BAaTh CUCTEMHBIC 3HAHUS 10 OPraHHUYECKOMN
XUMHH JUTs1 OOBSICHEHUS U IPOTHO3UPOBAHMUS SBJIEHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OpMHUPOBAHHOCTh YMEHUI: MPOBOJUTH PACUYEThl MO XUMHYECKUM (opMyliaM M YpaBHEHUSM XHMUYECKUX PEaKIHUil ¢ HCHOJIb30BaHUEM
¢buznueckux BeMMYMH (Macca, 00bEM ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: pacuéThl IO
HAXO0XJICHUIO XMMHUYECKON (OpPMYNbl BEIIeCTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XHMHMYECKUX JJIEMEHTOB, MPOJYKTaM CrOpaHus, IUIOTHOCTH
ra3o00pa3HbIX BEIECTB;

C(bOpMI/IpOBaHHOCTB YMCHHﬁZ IMPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATL C HOSI/IHI/Iﬁ 9KOJOTHYECKOM 0€30I1aCHOCTH IOCJIICACTBHA OBITOBOM U
HpOH3BOI[CTB€HHOI>i JCATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C nepepa60TK0171 BCIICCTB, HUCIIOJb30BaTh MOJYUCHHBIC 3HAHUA IJId IIPUHATHA I'paMOTHBIX
peI_HeHI/Iﬁ HpO6J'ICM B CUTyallusX, CBA3AHHBIX C XHMHCﬁ;

C(OPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO IUIAHUPOBAaTh M IMPOBOJUTh XMMMYECKMHM HKCIEPUMEHT (IOJydeHHE M H3y4yeHHE CBOWCTB
OpPraHMYECKUX BEIIEeCTB, KAUECTBEHHBIE PEAKIUH YIJIEBOJAOPOAOB Pa3IMYHBIX KJIACCOB U KHUCIOPOACOAEPIKALIMX OPraHMYECKHX BEILECTB, PEIICHUE
SKCIEPUMEHTAIbHBIX 3a/lady 10 paclo3HaBaHMIO OPraHUMYECKUX BELIECTB) C COOJIOAEHUEM IpaBuil 0€30MacHOro OOpallleHus ¢ BELIeCTBaMH U
nabopaTOpHBIM  000pyOBaHHEM, (OPMYIUPOBaTh L€ldb HCCIEAOBAaHUs, MPEJCTABIATh B PA3IUYHOM (QopMe pe3yabTaThl SKCHEPUMEHTA,
aHAJIN3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMHUPOBAHHOCTb YMEHHIA:



COONIIOIaTh TIPaBMIIA DKOJOTHUYECKH IEIECO00Pa3HOTro MOBEACHUS B OBITY M TPYAOBOH JEATEIHHOCTH B IIENSX COXPAHEHHUS CBOETO 3JI0POBBS,
OKpY’Karollel NPUPOJIHON CPEabl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OIIACHOCTH TOKCHYCCKOI'O I[ef/'ICTBI/Ifl Ha XUBBIC OpFaHI/I3MI)I OHpCI[CJIéHHI)IX OpFaHI/IqCCKI/IX BCUICCTB, ITIOHUMAaA CMBICII IIOKa3aTCJIA
ITJK;

aHaJ'II/I3I/IpOBaTI) HeJ’IeCOO6pa3HOCTI> HpI/IMeHeHI/ISI OpFaHI/I‘-IeCKI/IX BCIICCTB B HpOMI)IHIHCHHOCTI/I U B 6I)ITy C TOYKH 3peHI/I$I COOTHOIIICHU pI/ICK'
10JI63a;

c(OpPMHUPOBAHHOCTh YMEHUI: OCYILIECTBIATh IEJICHAINIPABICHHbIN MONUCK XMMHUYECKOW MH(GOpMaluu B Pa3IMYHBIX UCTOYHHMKAX (HayyHas M
y4eOHO-HaydHas  JIUTepaTypa, CpeAcTBa MaccoBol  wuHpopManmu, VHTepHeT ®  Jpyrue), KPUTUUYECKH aHATU3UPOBATH XUMHYECKYIO
nH(popMaInio, mepepadbaTriBaTh €€ M UCIOIH30BaTh B COOTBETCTBHH C IMOCTABICHHON Y4eOHOM 3a/1auei.

11 KJIACC

HpeI[MeTHBIe PE3YIbTAaTbl OCBOCHHUS KypcCa «06]_]_[3}{ N HCOPraHU4CCKasd XUMUSD» OTPAKAKOT!:

c(OPMHUPOBAHHOCTh NPEACTABICHUN: O MaTepUAbHOM €JUHCTBE MMpa, 3aKOHOMEPHOCTSX U MO3HABAaeMOCTH SIBICHHH MPUPOJIBI, O MECTe U
3HaYeHUU XMMHMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poiu B OOECIEYEeHWH YCTOHYMBOTO pPa3BUTHS, B PELICHUH MPOOJIEM 3SKOJOTHYECKOM,
SHEPreTUYecKoil W muieBol 0e30MacHOCTH, B PA3BUTUU MEHMIIMHBI, CO3JaHMM HOBBIX MaTEpUalIOB, HOBBIX MCTOYHHUKOB SHEPrHM, B 00eCHEUeHU U
palMOHAIBHOIO MPUPOJOIIOIB30BaHNs, B (JOPMUPOBAHUN MHUPOBO33PEHUS M OOLICH KYJIbTyphl YEJIOBEKAa, a TAKXKe SKOJIOTMYECKH OOOCHOBAHHOIO
OTHOILIEHHSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cpene;

BJIAJICHUE CHCTEMOM XHUMHUYECKHX 3HaHPII>'I, KOTOpad BKJIKOYACT: OCHOBOIIOJIAratOMINC IOHATUA — XHMHUYECKHMN QJICMCHT, aTOM, SApO aToMa,
H30TOIIbI, 3JICKTPOHHAA 000J109Ka aroma, s-, pP-, d-aroMHBIE Op6I/ITaJ'II/I, OCHOBHOC H BO36y>KI[éHHOe COCTOsAHHA aToMa, FI/I6pI/II[I/I3aLII/I}I ATOMHBIX
Op6PIT8.J'ICI>i, HOH, MOJICKYJIA, BAJICHTHOCTD, 3JICKTPOOTPUIATCIIbHOCTDb, CTCIICHb OKUCIICHUA, XUMHUYCCKAsA CBA3b (KOBaJ'IeHTHaH, HOHHAas, METAJIJINYCCKasd,
BO,Z[OpO,[[HaSI), KpHUCTAJININICCKast pCH_IéTKa, XUMHUYCCKas pCaKuus, paCTBOP, SJICKTPOJUTHI, HEQJICKTPOJIUTBI, SJICKTPOJIUTHUICCKAA JUCCOLIMALN, CTCIICHD



JMCCOLIMAITNH, BOJOPOIHBINA MMOKA3aTellb, OKUCIUTEIb, BOCCTAHOBUTEIb, TEINIOBON 3(P(EKT XMMHYECKON peakIuu, CKOPOCTh XMMHYCCKON peakIu,
XUMHUYECKOE PAaBHOBECUE; TEOPUU U 3aKOHBI (TEOPHUS IIEKTPOIUTHUECKON Auccouranuu, nepuoandeckuit 3akon .M. MenzaeneeBa, 3ak0OH COXpaHEHUS
MacChl BEIIECTB, 3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU NTPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB, 3aKOH JACHCTBYIOIIHNX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XMMHUHU, MUPOBO33PEHUYCCKUE 3HAHUS, JISKAIME B OCHOBE MOHWMAHUSI IPUUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBJICHUI; COBPEMEHHBIE MPEACTABICHUS O CTPOCHHMM BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISPHOM M HAJMOJIEKYISIPHOM YPOBHSX;
MpeACTaBICHUS 0 MEXaHU3Max XUMUYECKUX peakiuii, TEPMOIMHAMHUYECKHIX
Y KUHETHYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUs, O XUMHUYECKOM PaBHOBECHHU, PACTBOPAX U JUCIIEPCHBIX CUCTeMaX; (DaKTOJIOrHYECKUE CBEJACHHUS O
CBOMCTBAX, COCTaBe, MOJYYCHHH M OE€30MaCHOM HCIOJIb30BaHUM BAKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUUECKOM JEATETHLHOCTH
YeJIOBEKa, OOITUX HAYYHBIX IPUHITUIIAX XUMUYECKOTO MPOU3BOJICTBA;

CCbOpMI/IpOBaHHOCTB yMCHHfIZ BBIABIIATE XAPAKTCPHBIC IPU3HAKU HOHﬂTHﬁ, YCTaHaBJIMBAaTb UX B3aWMOCBA3b, UCIIOJIB30BATh COOTBETCTBYIOIIMEC
MOHATHUA TPHU OITMCAHHUU HEOPTAHNYCCKHUX BCUICCTB U UX npeBpameHI/Iﬁ;

c(OpPMUPOBAHHOCTh YMEHUS UCIOJIb30BATh XMMHUECKYI0 CUMBOJIMKY Ul COCTaBJIEHHUS (GOpMYJ BEUIECTB M YPaBHEHHM XUMUYECKUX peaKiui,
cuctemarnyeckyto HoMeHKIatypy (IUPAC) u TpuBnaibHbIe Ha3BaHUS OT/ACIbHBIX BEIIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUSI ONPEAETATh BAJICHTHOCTh U CTENIEHb OKUCICHHSI XMMHUUECKHUX 3JIEMEHTOB B COCIMHEHUSX, BUJ XUMUUYECKOU CBSA3HU
(KoBaJIeHTHAas!, HOHHAs, METAJUIMYECKasi, BOJIOPOAHAS), TUIl KPUCTAIUTMYECKON PEIETKH KOHKPETHOTO BEILIECTBA;

C(bOpMI/IpOBaHHOCTB YMECHHA OOBSACHATL 3aBHCHUMOCTH CBOICTB BC€IIECTB OT BHJAA XHUMHUYECKOM CBS3M W THIIA KpHCT&J’IJ’IH‘ICCKOfI pCH_IéTKI/I,
OOMEHHBIN U I[OHOpHO-aKHeHTOpHHﬁ MCXaHU3MBbI 06p830BaHH$I KOBaJICHTHOM CBsI3U,

C(bOpMHpOBaHHOCTB YMCHHﬁZ KJ'IaCCI/I(l)I/IL[I/IPOBaTBZ HCOPraHNM4YCCKHE BCIICCTBA 110 UX COCTaBYy, XUMHUYCCKUC PCAKIHHA 110 PA3JIMYHBIM ITPU3HAKaAM
(‘II/ICJ'Iy U COCTAaBYy pCarupyromux BCHICCTB, TCIIJIOBOMY 3(1)(1)CKTy p€aKuuu, U3MCHCHHIO CTCIICHEW OKMCIICHUS 3JICMCHTOB, O6paTI/IMOCTI/I, Y4aCTHUIO
KaTajiu3aTtopa u IIPYFI/IC); CaMOCTOATCIIBHO BLI6I/IpaTL OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(I)I/IKaI_II/II/I H3y4aCMbIX BCHICCTB U XUMHWYCCKUX peaKuHﬁ;

C(l)OpMI/IpOBaHHOCTB YMCEHHA PACKPBIBATH CMBICII IIEPHUOANYCCKOI'0 3aKOHA I[ H. MenpaeneeBa u ACMOHCTPHUPOBATHL €ro CUCTEMATU3HUPYIOUIYIO,
O6’LHCHI/ITCJ'IBHYIO " IPOTHOCTUYCCKYIO (I)YHKL[I/II/I;

C(pOpMI/IpOBaHHOCTB YMeHHﬁI XapaKTCPU30BaATh JBJIICKTPOHHOC CTPOCHUC ATOMOB W HWOHOB XHMMHUUYCCKHUX 3SJICMCHTOB HepBOFO—‘-IeTBépTOFO
nepunoaoB HepHOHquCKOﬁ CHUCTCMBI I[I/I MeHzLeneeBa, MCIIOJIB3Ysl MOHATHA «3HECPIreTUYCCKHUEC YPOBHM», «OHECPIrCTUYCCKUEC IOAYPOBHU», «S-, P-, d-
ATOMHBIC Op6PITaJ'II/I», «OCHOBHOC 1 BO36y>K,Z[éHHOC OHEPTCTUYCCKHUEC COCTOAHUA aTOMa»; OOBSACHSITH 3dKOHOMCPHOCTH U3MCHCHUA CBOMCTB XMMHYECKUX



3JIEMEHTOB U X COECIMHEHUH 10 niepuogaM u rpynnam Ilepuoanueckoi cuctemsl 1. . MenzaeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHHS UX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTH YMEHHUI: XapaKTepru30BaTh (omuchIBATD) oO1me XUMHYECKHE CBOMCTBaA BEIIECTB Pa3JIMYHbIX
KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKON CBSI3M MEXJY HEOPraHMYECKUMH BEIIECTBAMHM C MOMOIIBIO YPAaBHEHUM COOTBETCTBYIOLIMX
XUMHUUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPHIBATh CYIIHOCTH: OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO
OanmaHca 3TUX peakUuil; peakuuil MOHHOTO OOMEHa MYTEM COCTaBJIEHUS MX IMOJIHBIX M COKpAIIEHHBIX MOHHBIX YpaBHEHUM; peakUuil TUApPOJIN3a;
peakuii KoOMIUIeKCo0Opa3oBaHus (Ha MpUMepe riAPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHUSA);

c(hOpMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUUYECKHX PEaAKIHi ¢ YIETOM HX DHEPreTUYECKUX XapaKTEPUCTHK,
XapaKkTep W3MEHEHUs CKOPOCTH XMMHUYECKOW PEaKIMUu B 3aBUCHMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKXKE XapakTep CMEIICHUS XUMHUYECKOTO
paBHOBECHS 0] BIUSHAEM BHEIIHUX Bo3nercTBui (mpunnui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh XUMHYECKHE pEaKIHH, JISKAIIUE B OCHOBE IPOMBIIUICHHOTO MOJYYEHHUS! CEPHOW KHUCIOTHI,
amMMuaka, oOIIre HaydyHble MPUHIIUIBI XUMUUYECKUX MPOU3BOACTB; 11€JI€CO00PA3HOCTh MPUMEHEHHSI HEOPTaHUUYECKHUX BEIIECTB B MPOMBIIIIEHHOCTH U B
OBITY C TOUKH 3pEHUSI COOTHOIICHUSI PUCK-TI0JIb34;

C(bOpMI/IpOBaHHOCTB BJIaICHUA CHCTEeMOM 3HAaHUH O MCTOJAaX HAYYHOI'0 ITO3HAaHHA SIBJICHHUI npupoabl — Ha6J'IIOI[CHI/Ie, HU3MEPCHUC,
MOJCIUPOBAHUEC, OKCIICPUMCHT (peaHBHHﬁ n MBICHGHHBIﬁ), HCIIOJB3YEMBIX B C€CTCCTBCHHBIX HayKaX, YMCHU IPUMCHATH OTU 3HAHUA IIPHU
OKCIICPUMCHTAJIBHOM HCCJICAOBAaHHWH BEIICCTB U IJIA O00BACHEHUS XUMUYECKHUX HBHCHHﬁ, HMCIOIIHUX MECTO B IIPUPOJE, HpaKTquCKOﬁ JCATCIbHOCTH
YCJIOBCKA U B HOBCGI[HCBHOI‘/'I KHU3HH,

C(bOpMI/IpOBaHHOCTB YMCHHSA BbIABJIAITH B3aUMOCBA3b XUMHWYCCKUX 3HAHUM C MOHSATUSIMHU U MNPpEACTABICHUAMU APYIUX €CTCCTBCHHO-HAYYHBIX
npeaAMETOB IJIA 00JIee 0CO3HAHHOTO TOHUMAHUSA MAaTCPHUAJIBbHOI'O CAMHCTBA MHUPA,

Cc(OPMHUPOBAHHOCTh YMEHUS IPOBOJIUTH PacuéThl: C HCHOJIb30BAHMEM IOHATHM «MaccoBas JO0JIA BELIECTBA B PAcTBOPE» M «MOJIIpHas
KOHIICHTpAlMs»; MAacChl BellecTBA WM 00bEMa rasa 1o MU3BECTHOMY KOJMYECTBY BEILECTBA, Macce WU 00bEMY OJIHOTO U3 YYACTBYIOIUX B peaKIUU
BEIIECTB; TEIUIOBOro 3¢dekra peakuuu; 3HaUYCHUsS BOJOPOJHOIO MOKAa3aTes PacTBOPOB KUCIOT M ILEI0YeH ¢ M3BECTHOW CTENEHbIO JMCCOLHUAINH;
Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MPOJIYKTA PEaKIUH, €CIU OJHO M3 MCXOJHBIX BEIECTB JAHO B BHJIE PACTBOpA C ONpPEAEIEHHOW MaccoBOil
J0J1el paCTBOPEHHOTO BEIIECTBA UM AaHO B U30BITKE (MMEET IPUMECH ); IOJIH BBIXOJA MPOILYKTa PeaKLuu; 00BEMHBIX OTHOLIEHUI I'a30B;



c(OPMHUPOBAHHOCTh YMEHUHN: CAMOCTOSTENIFHO TUIAHUPOBATH M MPOBOIUTH XUMUYECKUN IKCIIEPUMEHT (IIPOBEIEHUE PEaKIuii HOHHOTO OOMEHa,
MOATBCPKACHUC KAUCCTBCHHOI'0O COCTaBa HCOPraHMYCCKHUX BCHICCTB, OIPCACICHHUEC CPCAbl paCTBOPOB BCHICCTB C IMOMOIIBIO MHAUWKATOPOB, U3YYCHHC
BIIMSIHUS PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XMMMUECKOM pEaKlMy, pPElIeHHE SKCIEPUMEHTAIbHbIX 3a/1ad 1o TeMaM «Metamiel» u «Hemeramibs») ¢
COONIIOJICHHEM TpaBMJI 0OE30MacHOro OoOpamieHuss C BEIIeCTBAMH U JIA0OPATOPHBIM 000pyHOBaHHEM, (HOPMYIHpPOBATh IIETb HCCIEIOBAHMS,
MNpCACTaBJIATH B pastquﬁ (1)0pMe PE3YJIbTATHI OKCIICPUMCHTA, aHAJIU3UPOBATHL U OUCHUBATH UX JOCTOBCPHOCTD,

c(OpMHUPOBAHHOCTh YMEHMI: COONIIO/IaTh MpaBUia IMOJIb30BAaHUS XUMMUYECKOM TMOCYJOM U J1abopaTopHBIM OOOpYAOBAHHEM, OOpalIleHHUs ¢
BCIICCTBAMHU B COOTBECTCTBHU C MHCTPYKUUAMH 110 BBIIIOJIHCHUIO na6opaT0pHI)1x XUMHWYECKHX OIIBITOB, 3KOJIOTHYCCKHU uenec006pa3H0r0 IIOBEACHUA B
ObITY W TpPYAOBOM NEATENbHOCTU B ILENSAX COXPAHEHHS] CBOErO 3/I0POBBS, OKpYXAIoLel NpUPOTHOW Cpelbl U JOCTHXKEHHS €€ YCTOWYUBOTrO
pa3BUTHA, OCO3HABATH OITACHOCTE TOKCHUYCCKOI'O }IefICTBHSI Ha JXHMBBIC OpPraHHU3MBbI onpenenéHme HCOPraHWYCCKUX BCHICCTB, IMOHHWMAass CMBICII
nokazarens [1/1K;

c(OpPMHUPOBAHHOCTh YMEHMIA: OCYIIECTBJIATH I€JE€HAIIPABICHHBIN MOUCK XUMHUYECKOW MH(GOpMallMu B Pa3IUYHbIX HUCTOYHMKAX (HaydyHas U
yueOHO-Hay4yHasi JIUTeparypa, CpeicTBa MaccoBoil uHpopmauuu, VHTEpHET M Apyrue), KpUTHUECKH aHAIU3UPOBATh XMMHYECKYI0 HH(POpPMAIUIO,
nepepabaThIBaTh €€ U UCIIOJIH30BATh B COOTBETCTBUHU C TIOCTABJICHHOM yueOHOM 3amayeii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m| Ha3BaHue TeMbl KouunyecTBo KoJun4yecTBo 4acoB
4acoB IIpakTHYecKue JlabopaTopubie | KoHTpoJIbHBIE

Brenenne 64 1g
1 Crpoenne W KjJacCU(pHUKausi  OPraHUYEeCKHX 154 lu

COEIMHEHUI
2 YT1eBoa0po s 2549 2q 24 lu
3 CriupThl U GEHOJIBI 84 I 24
4 Anppaerunnl. KeToHs! 84 1g 3q 1g
S) Kap6oHOBBIE KHCIIOTHI, CIIOKHBIE 3(UPBI U JKUPBI 10 g lg l4a
6 YT1eBo b1 8u lua 4q lu
7 A30TCOIEpIKAIINEe OPTAaHUIECKUE COSAMHEHUS 134 34 29 14
8 Buosornyecky akTUBHEIE BEIIECTBA 64 1y
9 O0001IeHre 1 cucTeMaTU3alus 3HAHUH 34

Bcero 102 4y 104 134 74




11 KUIIACC

NoNe Bceero, N3 anx
o\ HanmMeHoBaHue TeMBbI Jac. [Mpaxr. Konrtp. JIab.
paboTHI. paboThl OTIBITHI
1 Tema 1. Ctpoenue atroma 10 - 1 -
2 Tema 2. Ctpoenue BemiecTBa. JlucnepcHbie CUCTEMBI U 17 - 1 2
pPacTBOPEI
3 Tema 3. Xumuueckue peakiuu 25 1 1 3
4 Tema 4. BemmectBa u nx cBoWcTBa 35 - 2 7
S) Tema 5. Xumudeckuil IpakTUKyM 7 5 - -
6 Tema 6. XyMHs B )KU3HHU 00IIIECTBA 8 - - 2
HToro 102 6 5 14




YYEBHO-METOJNUYECKOE OBECIIEYEHHUE
1.IleyaTHble mocodust
1.1. Cepus cripaBOYHBIX TaOIUI[ IO OPraHUYECKON XHUMUHU.
1.2. PykoBojcTBa 151 1TaOOPATOPHBIX OMBITOB U MPAKTHYSCKHUX 3aHATHI 10 Xumuu (8-11 Ki1.).
1.3. COOpHHMKH TECTOBBIX 3alaHUH VI TEMAaTUHIECKOTO U UTOTOBOTO KOHTPOJIS.
2. YueOHo-1a00paTopHOE 000pyI0BaHUE
2.1. HaOop ans MoeapoBaHUS OPraHNYECKUX BELIECTB.
2.2. Konnexuuu: «Bonokunay, «Ilnactmacce», «Kayuyk», «HedTb 1 mpoaykTsl ee nepepaboTkn», « KamMeHHbIN yroby.
3. Yuye0HO-mpaKkTHYeCcKOe 000pyA0BaHUE
3.1.HaGop «YrneBomopoas».
3.2. Habop «Kwucnopomocoaepxaiiue OpraHu4ecKiue COSTMHCHUS.
3.3. Habop «KucnoTel opraHuYeCcKue»
3.4. Habop «YTrieBoapl. AMUHBI.
3.5. HaGop nocynbl ¥ puHAAJIEKHOCTEN 111 YAeHUUECKOTO IKCIIEPUMEHTa, HarpeBaTeabHble MPHUOOpPHI.
4. UudopManmoHHO-KOMMYHUKATHBHbIE CPeACTBA
4.1. MynpTUMeaUHHBIE POTPAMMBI TIO BCEM pa3zeiiaMm Kypca xumun 8-10 kiacc.
4.2. Kommbrotep.

Buneomaraurodon
Kommnbrorep

TeneBuzop

4.3 O0pa3oBarejibHbIE TUCKH
KommnakT-auck « XMMHUYECKUN SKCIEPUMEHTY
Kowmmnakr-nuck «BupryanbHas nabopaTopus»
Kommakt — quck «OTkpbITast Xumus 2.6»
Kowmmnakr-nuck «I[Ipocsemenue. Xumus. MynbTuMenuitHoe yueOHOE MOcoOMe HOBOTO 00pasiiay
Kommnaxkr-guck «lIpeseHTanuu ypokoB 110 XUMHUN
Kommakt-auck «2neKTpoHHbIE (OPMBI KOHTPOJIS yUAIITHXCS)»
Komnaxkr-guck «"'otoBumcs k EI'D»

an)pom.le o0pa3oBarteiabHblie pecypebl (LLOPbI): .«Enunas xomnekuus Ludpossix O6pazoBarenbHbix Pecypcosy (Habop nuppoBbix

pecypcoB k yaeonukam O.C. ['abpuensna) (http://school-collection.edu.ru)
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http://school-collection.edu.ru/

CIIMCOK JIMTEPATYPbI

JluTeparypa 1Jisl y4uTe/Isi- OCHOBHASI:
IMa6puensu O.C. IIporpamma kypca xumuu 1715 8-11 kmaccoB o01ieodpazoBarenbHbIX yupexaeHuii.— M.: Ipoda, 2007.
I'a6puensu O.C., OctpoymoB WN.I'. Hactonpaas kaura yuurens. Xumus. 10 kimace. — M.: [lpoda, 2004.
la6puensu O.C., bepéskun [1.H., Ymakosa A.A. u 1p. KoHTpospHbIE 1 TpoBepouHbie padoThl o xumun. 10 kimace — M.: JIpoda, 2003.
INabpuensu O.C., Ilonkosa T.H., Kaprioa A.A. Oprannueckas xumusi: Meroauueckoe nocodue. 10 knacc. — M.: [Ipocsemenue, 2005.
lNa6puensu O.C., Barnuna JLII. Xumudeckuit skcriepuMeHT 1o opranudeckoit xumuu. 10 kinace. — M.: Ipoda, 2005.
lNa6puensu O.C., OctpoymoB N.I'. Xumus. 10 ki1.: Metonuueckoe nocodue. — M.: JIpoda,2005.
lMa6puensu O.C. IIporpamma kypca xumuu 1715 8-11 kmaccoB o01eodpazoBarenbHbIX yupexaeHuii.— M.: JIpoda, 2005.
. I'abpuensu O.C., JIsicoBa I'.I". Xumus. 11 xiace. [IpodunpHbIil ypoBeHb: yueb. s o0meoopazoBaTenbHbIx yupexaenui /O.C.
Fa6pHeJmH I'.T". JIprcosa, —M Hpoda, 2006. —411, [5] c.: un. (yueOnuk pexkomennoBan MO u Hayku PO)
9. T'abpuensa O.C., JIpicoa ['.I". Xumusi. 11 KJI. mpouIIbHBIN ypoBeHb: MeTonundeckoe nocodue. — M.: [Ipoda, 2006.

NG~ WNE

10. Fa6p1/1en${H 0O.C. Xumus: YaeOnoe nocodue mis 11 xi. cpen. mk. — M.: briuk mtroc, 2000.
11. la6puensu O.C., JIsicoBa I'.I'., Beenenckas A.I'. HactonpHas kaura yuurens. Xumus 11 xi1.: B 2 4. — M.: [Ipoda, 2003-2004.
12. INa6puensu O.C., OctpoymoB N.I'. OOmias xumus B Tectax, 3afgadax, ynpaxkaeHusx. 11 k1. — M.: [Ipoda, 2003.
13. Xumus. 11 xi.: KonTpoasHbie u mpoBepouHbie padboThl k yueOHuKy O.C. I'abpuensina, I'.I". JIbicoBoit «Xumus. 11» /O.C.
Iabpuensn, [1.H. bepeskun, A.A Ymakosa u np. — M.: Ipoda, 2004.
14.
- IOTOJIHUTEIbHAA:

1. bynukyc I1.®. Kaura mis urenus o opranudeckoit xumun — M.: [Ipocsemienue, 1985
2. Tabpuensu O.C., OctpoymoB WM.I'. OGmias xumus B Tecrax, 3amadax, ynpakHeHusx. 11 xmacc: Ydeb. mocobue misi odmeodpa3oBar.
yupexaeHuit. - M.: JIpoda, 2004.- 304c.
O. C. T'abpuensn, KontponbHble u mpoBepounblie padboTsl, M.: [Ipoda
Kupsixos B.I'. Oprannueckas xumusi. — M.: IIpocsemenue, 1983
H. C. Kynpusinoa, Jlaboparopao-npaktuueckue padotsl o xumun, M.: I'ymanutap. Usn. Lentp BJIAZIOC, 2007
Jlngun P.A., Slkumosa E.E., Bopotaukosa H.A. Xumus. Meroandeckue marepuaisl 10-11 kmaccer. - M.:JIpoda, 2000
Jlupun P.A wu np. Xumus. 10-11 knaccel. Iunakruyeckue marepuans! (Pemenue 3amgaq). — M.: [Ipoda,2005.
JIumun P.A., Maprynuc B.b. Xumus. 10-11 knaccel. ugakruyeckue matepuaisl. (TecTsl 1 mpoBepounsle 3aganus). — M.: [lpoda,

N OGR®

2005.
9. Hazapona I'.C., JIaBpoBa B.H. Hcnosnb3oBanne yue6HOro 060py1oBaHMsI Ha MPAKTUYECKUX 3aHATUAX 10 XUMHUH. —M., 2000
10. Oprannyeckas xumus 10-11xn



11. [TaBnoBa H. C. [lupgakTrueckue KapTouku-3amanust no xumuu: 10-i ki.: k yueOnuky O. C. 'abpuensna u ap. «Xumus 10
KiL».(M.: Dx3amen, 2006.)

12. Panenxuit A.M., 'opmikosa B.I1., Kpyrnukosa JL.H. Jlunakruueckuii marepuan no xumuu st 10-11 knaccos: nocobue st
yuurens. — M.: [Ipocsemenue, 2005. — 79 c.
13. Xomuenko U. I'. COopHUK 3a7a4 ¥ yIpaKHEHUH 10 XUMHUMW» (JUIsl MOCTYNaromux B By3bl) Mocksa,: HoBas BosHa, 1999.

14. Onenka kayecTBa MOJArOTOBKH BBITYCKHUKOB cpeaHel (1mosHoi) mkousl no xumuu /Coct. C.B. CymaToxuH, A.A KaBepuna. —
M.: Ipoda,2001.

Jlutepatypa 1Jisl yyauuxcsi- OCHOBHAs:

1. O.C. I'abpuensa. Xumus. 10 knacc. ba3oBeiit ypoBeHb: yueb. utst oomeoopasosar. yapexaenuit /O. C. ['abpuens.-3-¢ u3.,
nepepad.-M., «Jpoday», 2007

2. INabpuensu O.C., Octpoymos U.I'., Octpoymosa E.E. Opranndeckast Xumusi B TeCTax, 3ajayax, ynpaxHenusx. 10 kmacc. — M.:
Hpoda, 2004.

3. lNa6puensu O.C., [Tonomapes C.1O., KapuoBa A.A. Opranndeckas xumusi: 3agauu u ynpaxsenus. 10 kmacc. — M.:
[Ipocenienue, 2005.

4, INa6puensu O.C., Pemero I1.B. OctpoymoB IN.I'. Hukutiok A.M. I'oTOBUMCS K €THHOMY TOCYJIapCTBEHHOMY dK3aMeHy. — M.:
npoda, 2003-2004.

5. lNa6puensu O.C., OctpoymoB N.I'. Xumust A1 MKOJLHUKOB CTapIINX KJIACCOB M MOCTYIMAIOIINX B By3bl: Yue0. [Tocobue. — M.:
Hpoda, 2005.
- 1ONOJTHUTEIbHAS:

1. Amux6epona JLIO., Pykk H.C.. Tlone3nas xumus: 3agaun u ucropus. — M.: [Ipoda, 2006.

2. A. E. HaconoBa, Xumus B Tabnumax. 8-11 xi1.: cnpaBounoe nocooue, M.: [Ipoda, 2007

3. JLIO. Anukbepona. 3anumatenbHas xumus. M., «<ACT-TITPECCy, 2002

4. JI. JI. Aunpeesa, /1. YO. To6potun, O. C. 'abpuensH, Xumus: Bonpiioi cripaBOYHUK I INKOJIHHUKOB U MOCTYIAIOIIUX

B BY3BI, 2-¢ U31., nepepad.- M.: lpoda, 2007

5. Apremenko A.W. Y nuBuTenbHbIN MUp opranndeckoit xumuu. — M.: JIpoda, 2005.

6. Apremenko A.U. Ilpumenenne opraunueckux coeaunenuit. — M.: JIpocga, 2005.

7. babkoB A.b., [lonkoB B.A.- O6mas u Heopranuueckass xumus: [locobue ans crapiieknaccHUKOB U abutypueHToB. M.IIpocBerienue,
2004 — 384 c.

8. EI'D-2012: Xumus: peanbHble 3aaanus: / aBT.-cocT. Kopomenko A.C., Cuactuna M.I'.- M.: ACT:Actpens, 2012.-94c. — (PenepanbHbIi
MHCTUTYT MEJarorn4eckux U3MepeHuil).



9. Kaprmora A.A., Jleskuna A.H. Opranndeckast Xumusi: WUDTIOCTpuUpoBanHbId Kypc: 10(11) kimacc: mocobue st ygamuxes. — M.:
[Ipocsemienue, 2005.

10. Kyspmenko H.E., Epemun B.B Hagana xumun. Yueb. mocobue Juisi CTapIICKIACCHUKOB M TIOCTYIAIMUX B BY3bl.. — M.: [Ipoda,
2006. — 324 c.

11. MasneiikuHa B. 3anumarenbnas xumus. Heckyunbrit yaeOnuk. — Cankrt-IletepOypr: Tpuon, 1998.

12. Crenun b.J1., Anuk6eposall.}O.. 3anumarenbHble 3a1aHus U 3PPEKTUBHBIE OMBITHI 10 XUMUU. — M.: [Ipoda, 2005.

13. VYmkanosa B.H., Noanuauc H.B. Xumus: Koukypcusie 3ananus u otBeThI: [locoOue mis noctynaronux B BY3s1. — M.:
[Ipocsemienue, 2005.

14. Xomuenko W.I'. «COOpHUK 33734 U YIpaXxHEHUH 110 XUMUI» (JI71s1 TOCTYyMaoUuX B By3bl) Mocksa,: HoBas BosiHa, 1999.

15. DHIMKIIoNennueckuit coBaps oHoro xumuka (Coct. B.A. Kpunman, B.B.Cranno.)-M.:Ilenaroruxa , 1990.

16. I'. . Wtpemmnep, IkonabHBIN clIOBaph XUMUYECKUX MOHATUN U TepMUHOB, M.: JIpoda, 2007.

17. Crenun b.J1., Anuk6eposall.}O.. 3anumMarenbHble 3a1a0us U 3pGEKTUBHBIE OMBITH 10 XUMUU. — M.: [Ipoda, 2005.

18. lNa6puensu O.C., Pemeros I1.B., Octpoymos WU.I'., Hukutiok A.M. ['oToBUMCS K €TUHOMY TOCYAapCTBEHHOMY dK3aMeHy. — M.:
Hpoda, 2003-2004.

19. lNa6puensu O.C., OctpoymoB WN.I'. Xumust A1 MKOJLHUKOB CTapIINX KJIACCOB M MOCTYIAIOIINX B BY3bl: YueO. mocodue. — M.:
Hpoda, 2005.

20.

MatepuaJnbl Ha 3JieKTPOHHBIX HocuTe X 1 UHTEPHET — pecypcebi

http://www.edu.ru- IleHTpanbHblii 00pa30BaTENbHBIA IMOPTAT, COACPKHUT HOPMATHUBHBIC JOKYMEHThI MMUHHUCTEPCTBA, CTaHIAPTHI,
HH(POPMAIIHIO O IPOBECHUE IKCIIEPUMEHTA, CepBep HHPOPMAIIMOHHON MOAACPKKN ETMHOTO roCy1apCTBEHHOTO K3aMeHa.

http://www.fipi.ru- nopran naGOpMAIMOHHOMN MOAAEPIKKH €IMHOIO TOCYIapCTBEHHOIO SK3aMeHa.

Www.edi0s.ru — DHI0C — HEHTP AUCTAaHIIMOHHOTO 00pa30BaHHUs

www.km.ru/education - yaeGHbIe MaTepraibl U ciioBapu Ha caiite «Kupumt u Medoauii»

http://djvu-inf.narod.ru/ - sanexTpoHHas 6uOIKOTEKA

http://school-collection.edu.ru/ - «Enunas kosnekuus L{uppossix O6pazoBaTenbHbIX PecypcoBy

http //www.edu.ru - ®eaepansHbiii 06pa3oBaTeIbHBIN MopTan «Poccuiickoe 00pa3oBaHHEY.

http //www.mon/gow.ru- MunuctepcTBo 00pa3oBanust u Hayku Poccuiickoit deneparum.

http //www.fsu.mto.ru - ®enepanbHblil coBeT 10 yueOHnKamM MuHHCTEpPCTBO 00pa3oBanus U Hayku Poccuiickoit deneparun.
http //him.Iseptcmber.ru - I'azeta «XumMus » ¥ caiiT A1 yautens «51 uay Ha ypoK XUMHI.

http //home.uic.tula.ru /-zanchem- 3anumaTenpHas XUMHUSL: BCe O MeTaJlIaxX.

http //mendeleev.Jino-net.ru- Iepuomuueckuii 3axon J{ .11 .MeHnneneeBa u crpoeHne aroma.

http //chemicsoft.chat.ru - [Iporpammuoe oGecrieueHne o XHMUH.


http://www.edu.ru/
http://www.fipi.ru/
http://www.edios.ru/
http://www.km.ru/education
http://djvu-inf.narod.ru/
http://school-collection.edu.ru/

http://www.chem.msu.su/rus - Xumudeckas Hayka u oopasoBanue B Poccun
http://www.hij.ru - Xumus u XKuzup — XXI Bex

http://www.chemnet.ru - ChemNet: mopran GpyHIaMEHTAIBHOTO XUMHYECKOTO 00pa30BaHuUs

http://www.alhimik.ru - AJIXUMUK: caiit JI.}FO. AnmukbepoBoii

http://www.hemi.nsu.ru - OCHOBBI XMMHUU: 00Pa30BATEILHBIN CANT ISl ITKOJHLHUKOB M CTYJICHTOB

http://webelements.narod.ru - WebElements: oHaifH-CripaBOYHUK XUMHUYECKUX DIIEMEHTOB

http://maratakm.narod.ru - BupryansHas XuMuuecKas MIKOJIa

http://chem.km.ru - Mup xumun

http://experiment.edu.ru - Kosnekius «EcTecTBEeHHOHAYYHBIEC SKCTIEPUMEHTBDY: XHMHSI

http://school-sector.relarn.ru/nsm/ - Xumus aj1st BceX: HIUTIOCTPUPOBAHHBIC MAaTePHAJIbI 1O OOIIEH, OPraHMYeCKOH U HEOPraHMYECKOW XUMUH
http://schoolchemistry.by.ru - IllkoneHas xumust

http://rushim.ru/books/books.htm - DrekrponHas GUOTHOTEKA IO XUMUK U TEXHUKE

MNPUJIOXKEHHUE 1.
HanpasJieHusi TBOPYECKOM, HCCIEA0BATENbCKOI, MPOeKTHOM AesiTebHOCTH Yyamuxcs (TEMbBI ITIPOEKTOB):
Opranuyeckue BeIIeCcTBa B )KM3HHU YEIOBEKa.
3HaYeHUE YIIIeBOJOPOIOB.
3Ha4YeHUE KUCTOPOICOAEPKAIIUX COCTMHEHUN.
3HaueHue a30TCoAePKAIIUX COSAUHEHUH.
3HadeHue HEPTH.
3HaueHue CIUPTOB U UX BIUSHUE HA OPraHU3M YeJIOBeKa.
3HaueHue KUPOB, OCIIKOB, YIIIEBOJIOB, HYKIIEMHOBBIX KUCIOT.
3HaueHue PepMeHTOB, BATAMUHOB, TOPMOHOB, JIEKapCTB.
3HaueHHE IJIACTMACC, BOJIOKOH.

-
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