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HHOACHUTEJIBHAS 3AIINCKA

Pabowass mporpamMMa 1Mo XWMHM Ha ypOBHE CpEIHEro oOImero oOpa3oBaHHs pa3paboTaHa Ha
ocHose DezepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazosannu B Poccuiickoit denepaunn»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUsS (enepaibHOi 00pa3oBaTeNbHON MPOrpaMMbl CpelHEro OOLIero
obpazoBarmss(POIl COQO), mpeacraBneHHbIXx B DemepalbHOM TOCYJApPCTBEHHOM 00pa30BaTEIbHOM
cragmapre COO, c¢ yuérom Konmenmun mnpenogaBaHus ydeOHOro mpeameTa «XWMHAS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoir ®enepanuy, peann3yrOIUX OCHOBHBIE 00pa3oBaTelIbHbIC
MPOTPaMMBI, M1 OCHOBHBIX MOJI0KeHHN «CTpaTeruu pa3BUTHS BocuTaHus B Poccuiickoit denepanyu Ha
nepuon o0 2025 rona» (Pacmopsokenue I[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMmus Ha ypoBHE YIIIyOJNEHHOTO M3YyUYCHHs 3aHMMAET Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4yHOro oOpazoBanus ydwammxcs 10-11 kmaccoB. M3ydenume mpeamera, peann3yeMoe B YCIOBHUAX
nmud hepeHnrpoBaHHOTO, MPOMUIBLHOTO O0ydYeHHs, MPU3BAHO OO0ECTIeYUTh O00mEe00pa3oBaTEeIbHYI0 U
OOMIEKYNBTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAMMYIO Ul aJalTalud MX K OBICTpPO
MEHSIIOIIUMCS YCIIOBHSAM JKU3HH B COLIMYME, a TaKKe Ui MPOAOIDKEHHsT OOydeHHs B OpraHH3alusixX
pohecCHOHATBHOTO 00pa30BaHus, B KOTOPBIX XUMHUS SIBIISIETCSI OJHOW U3 IPUOPUTETHBIX JUCIIUILINH.

B mporpaMme o xuMuy HazHAYEHHUE TPEAMETa « XUMUSD MOTydaeT MOAPOOHYIO HHTEPIIPETAIIHIO
B COOTBETCTBHH ¢ ocHOBomnonararomumMu nojoxeHusivu GI'OC COO o B3auMO0OYCIIOBICHHOCTH LEJIEH,
CONlEp)KaHUs, pEe3yNbTaToOB OOydYeHWs W TpeOOBaHWH K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBHIIETEECTBOM TOMY SIBJISIFOTCS CIIEAYIOIIHNE BEITIOTHIEMbIE TPOTPaMMOM 10 XUMHH (HYHKITHH:

. WHQOPMAIIMOHHO-METOJMUECKAs], pean3alusi KOTOpoW oOecreunBaeT —TONyuYeHHE
NpPEACTaBICHUSI O LENAX, COJCpKaHWHU, OOIIeH cTpaTernd oOyuYeHHs, BOCHHUTAHUS W Pa3BUTHA
00yyYaroIuxcsi CpeICTBAMHU TMPEAMETa, U3y4aeMOro B paMKaX KOHKPETHOTO TPOQHIIS;

. OpTraHM3aMOHHO-TUIAHUPYIOMIAst, KOTOpas MpeayCMaTpUBaeT OMpeeNeHNe: MPUHIIUIIOB
CTPYKTYPUPOBaHUS H TIOCIEAOBATEIILHOCTH W3yYeHHUs Y4eOHOTrO Marepuana, KOJIHYECTBEHHBIX U
Ka4eCTBEHHBIX €T0 XapaKTEPHCTHUK; MOAXO0J0B K (POPMHUPOBAHHUIO COJEPKATEIHHOW OCHOBBI KOHTPOJIS H
OLICHKM 00pa30BaTENbHBIX IOCTMXKEHUH O0O0ydaromuxcs B paMKax HTOTOBOM arrectanuu B (opme
€IMHOTO TOCYIapCTBEHHOTO dK3aMeHa 110 XUMUH.

[Iporpamma nnst yriry0iaEHHOTO H3YUCHHS XUMHH:

o YCTaHaBJIMBACT MHBAPHUAHTHOC IMMPEAMETHOC COJCPIKAHUE, O65133TGJ]LHO€ JJ1d U3y4YCHUA B
paMKax OTAETbHBIX MPOQUIEH, IpeaycMaTprBaeT paclpeieieHue U CTPYKTYPUPOBAHKE €ro Mo Kilaccam,
OCHOBHBIM COJIEPKATENbHBIM JIMHHUSAM/pa3/ieliaM Kypca;

. MAET TPUMEpPHOE pacmpeielieHne y4eOHOTrO BPEMEHH, PEKOMEHIYeMOro JUIS W3Y4YeHHUs
OTJIENBHBIX TEM;

. npejsiaraeT NPUMEPHYIO MOCIIEI0BATEIBHOCTh H3YUeH s y4eOHOr0 MaTepraa ¢ y4éToM
JIOTHKH TMIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBA3EH;

. JaéT METOJMYECKYH) MHTEepIpeTaluio Ielield W 3aJad  HM3y4eHHsl IpeaMeTa Ha
yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PHOPUTETOB B CHCTEME CPEJIHETo O0IIero o0pa3oBaHus,
COJIePKATENIbHON XapaKTepUCTHKU TUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHHWS OCHOBHOH 00pa3oBaTeIbHOMN
MPOrpaMMBbl CpPEeTHETO 00Iero ooOpa3oBaHus (JINYHOCTHBIX, METAIPEAMETHBIX, MMPEAMETHBIX), a TAKXKe C
y4ETOM OCHOBHBIX BHJIOB y4eOHO-IT03HABATENBHBIX JEHCTBUN 00y4alomIerocsi Mo OCBOCHHUIO COAEepP KaHUs
npeamMera.

[lo BceM Ha3BaHHBIM MMO3MLMUSAM B MPOrpaMMe MO XMMHUH IMPEIyCMOTPEHa MPEEMCTBEHHOCTH C
o0ydyeHHeM XHUMHH Ha YPOBHE OCHOBHOTO oOmiero oOpa3oBaHus. 3a IMpenelaMH yCTaHOBIEHHOU
POTrPaMMOii TI0 XUMUH 00s13aTeNTbHON (WHBAPUAHTHOMN) COCTABIISIIONICH COepKaHus yueOHOTo mpemeTa
«XuMHs» OCTaéTcsi BO3MOXKHOCTH BBIOOpPAa €ro BapHaTHBHOW COCTaBISIIOIICH, KOTOpas [dOJDKHA
OTIPEJIENIATHCSI B COOTBETCTBUM C HAIPaBJIEHHEM KOHKPETHOTO POQUIIS 00yUeHHS.

B cootBerctBHM ¢ KoHIenTyanbHEIMH TonokeHUsIMH PI'OC COO o0 HazHAYEHUU TPEIMETOB
0a30Boro u yriryon€HHOro ypoBHEW B cucteMe Iu¢epeHINpOBaHHOTO 0OyUeHHs HAa YPOBHE CPEIIHETO
oOmiero o0pa3oBaHUsl XMMHS Ha YpPOBHE YIIyONEHHOTO M3YYEHHMsI HAlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C MOCJIEAYIONIMM 3TarloM MONYyYSHUs XUMHUIECKOTO 00pa30BaHus B paMKax H3y4eHHsI
CHEUUAIBHBIX €CTECTBEHHO-HAYYHBIX M XMMUYECKHX AMCUUIUIMH B By3aX M OpraHU3alUsiX CPEIHETO
npodeccuoHabHOrO 00pa3oBaHus. B 3Toil cBsA3M u3yueHHe npenMeTa «XUMHA» OPHUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha pacIIupeHrue W YriayOJeHHe TEOPEeTHISCKONM M TIPAKTUIECKOW TOATOTOBKH
o0yJaroImuxcsi, BBHIOPABIIUX ONPENENEHHBIN MPOQHIL OOYYCHHS, B TOM 4YHCIE C IEPCHEKTHBOM
MOCJIEAYIOUIEr0 IOMYyYCHUS! XHMHYECKOro o0pa3oBaHMs B OpraHu3anusx MpodhecCHOHaIBHOTO



oOpaszoBanus. Hapsny ¢ atum, B cBete TpedoBanuit ®I'OC COO k miaHupyeMbIM pe3yjIbTaTaM OCBOCHUS
¢benepanbHOi 00pa3oBaTENBFHON MHPOrpaMMBI CpPEIHEro OoOIero oOpa3oBaHMS H3Y4EHHE IpeaMeTa
«XUMHS» OPHUEHTHPOBAHO TaKKe€ Ha pEUICHWE 3aJad BOCIHUTAHUS M COLMAIBHOTO pPa3BUTHSA
oOyyaromuxcsi, Ha (OPMHUPOBAaHUE Yy HUX OOIICHHTEIICKTYANbHBIX YMEHHH, YMEHUH pallOHATH3aLUH
y4eOHOrO0 TpyAa W OOOOMIEHHBIX CIOCOOOB JEATENPHOCTH, WMEIONUX MEXIUCITUILTHHAPHBIN,
HaJIpeIMETHBINA XapakTep.

CocraBngomyMu  peaMera  «XUMHUs» Ha ypOBHE YIIyOJAEHHOTO W3YYEHUS  SIBISIOTCS
yrayOonéHusie Kypchl — «Opranumdeckas xumus» W «OOmas w Heopranmdeckas xumus». llpum
OIIpeJIeJIEHUH TTOAX0A0B K 0TOOpPY M CTPYKTYPHOH OpraHU3allMu COIEPKAHUSA ITUX KypCOB B IIpOrpaMMe
M0 XMUMUH 32 0CHOBY NpHHATHI onoxkeHnst @I'OC COO o paznuuusx 6a30Boro u yriy0iaEHHOTO ypOBHEH
M3y4YEHUS IpeaMeTa.

OcHoBy conepkanusi KypcoB «Opranndeckas xuMus» U «OOIIas W HeOpraHWYECKas XUMUS»
COCTaBIISIET COBOKYMHOCTb MPEAMETHBIX 3HAHUI M YMEHUH, OTHOCALINXCS K 0a30BOMY YPOBHIO U3yUEHHUS
npeaMeTa. JTa CUCTeMa 3HAaHUM MOJydaeT OIpeneiaéHHOE TEOPETUYECKOe JONOIHEHHE, TO3BOJIAIONIEe
OCO3HAaHHO OCBOUTH CYIIECTBEHHO Oonpmuii 00BEM (PaKTOJIOTHUECKOTO MaTepuaia. Tak, Ha
yrIyOnEHHOM YpPOBHE H3YyYEHHMsI IpeaMeTa obOecleueHa BO3MOMKHOCTh 3HAUUTEIBHOTO YBEIMYECHUS
00béMa 3HAHWMH O XMMHYECKHX 3JIEMEHTAaX W CBOMCTBaX HMX COCJUHEHHI Ha OCHOBE DPACIIUPEHUS U
yri1yOJeHrs: NPeACTaBICHUI O CTPOSHUH BELIECTBA, XUMUYECKOM CBSI3H M 3aKOHOMEPHOCTSIX MPOTEKaHUs
peaknuii, pacCMaTpUBa€MbIX C TOYKH 3PEHHS XUMHUYECKOW KHUHETUKM U TepMOAMHAMHKH. M3yuyenue
MEePUOJNUECKOTO 3akoHa U lleprHoagMyeckod CcHCTEMBbl XHMHUYECKHX DIEMEHTOB Oaszupyercss Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHHMYECKHUX IPEACTABICHUSIX O CTPOSHHMH aroMa. XHMHYECKas CBS3b
00BSICHACTCS C TOUKU 3PCHUS SHEPTeTUUECKUX N3MEHEHUH Npu e€ 00pa30BaHUU U Pa3pyLICHUH, a TaKXKe
C TOYKH 3peHUs] MeXaHU3MOB €€ 00pazoBaHus. 3ydeHne TUIOB peakuuii JononHseTcs GopMUpOBaHUEM
MPEACTaBICHUI 00 AIEKTPOXUMHUECKHUX MPOIeccax M dJEKTPOIN3E PACIUIaBOB M PACTBOPOB BellecTB. B
Kypce OpPTraHMYECKONW XMMHHM IPU PACCMOTPEHHHM PEaKLMOHHOM CIIOCOOHOCTH COEAMHEHHMH YIENSeTCs
0co00e BHIMaHHE BOIIPOCaM 00 AIEKTPOHHBIX d(deKTax, 0 B3aHMHOM BIMSIHUA aTOMOB B MOJIEKYJIaX U
MEXaHU3MaX peaKkuu.

Oco0oe 3HaueHNE UMEET TO, YTO Ha COJEpKaHUEe KypCOB XUMHUHU YIITyOJIEHHOTO YPOBHS U3YUEHHUS
JUIS KJ1acCOB OIpenenéHHoro npoduis (raaBHbBIM 00pa3oM Ha MX CTPYKTYpPY M XapakTep JOMOJIHEHUH K
oOmieil cucreMe NMpeIMETHBIX 3HAaHWH) OKa3bIBAIOT BIMAHHE CMEXHBIE IMpenMeTsl. Tak, Hampumep, B
COJIep)KaHUM TIpeIMETa JJIsl KIIaCCOB XUMHKO-(PHU3MUECKOT0 MPoduiis 00NbIIoe 3HAaUeHUEe OyayT MMETh
3JIeMEHTHl yuyeOHOro MaTepuaia 1o oomeid xumun. [lpyn u3ydeHun npexmera B JAHHOM Cllydyae aKLEHT
Oyzer chenaH Ha OOIIHOCTH METOJOB IO3HAHMS, OOLIHOCTH 3aKOHOB U TEOPHUM B XUMHU U B (PHU3HKE:
aTOMHO-MOJIEKYJISIpHAsT Teopusi (MOJIEKYJIsipHasi Teopusi B (M3MKE), 3aKOHBI COXPAHEHUs MAacChl H
SHEPruH, 3aKOHBI TEPMOIUHAMUKH, IEKTPOJIN3a, IPEICTABICHUS O CTPOSHUHU BEILIECTB U JIPYToe€.

B 10 Xe Bpems B coAep)KaHMM MNpeaMera Uil KIacCOB XHMHKO-OMOJIOTHYECKOTO MPOQuMILs
OoJbIIMK YICNBbHBIM Bec OyIeT HMMeTh OpraHudeckas XuMmus. B 3ToM ciaydyae mnpemaocTaBiiseTcs
BO3MOYKHOCTh ISl Oojiee OOCTOATENHHOTO PACCMOTPEHHMS XHUMHUYECKOH OpraHu3aluil KIETKH Kak
OMOJIOTMYECKOH CUCTEMBI, B COCTaB KOTOPOH BXOJAT, K MPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTBI, KaK
JUMUABL, OCNKH, YTICBOAbI, HYKICHHOBbIE KUCIOTHI U Jipyrue. [Ipu 3TOM 3HaHUS O cOCTaBe M CBOWCTBAX
MIPEJICTAaBUTENE OCHOBHBIX KJIACCOB OPTaHWYECKHX BEIIECTB CIy>KaT OCHOBOH JUISl M3YYEHHS CYIIHOCTH
nporeccoB (OTOCHHTE3A, AbIXaHUs, TUIIEBAPEHUSL.

B mane ¢gopmupoBaHHsS OCHOB HAyYHOTO MHPOBO33PEHHs, OCBOCHHS OOIIEHAYYHBIX METOJOB
MO3HAHUSI M OTbBITA MPAKTUYECKOTO NMPUMEHEHHs HAYYHBIX 3HAHWW W3yUeHHE IpeaMera «XUMHsS» Ha
yrIyOJaEHHOM YpOBHE OCHOBAaHO Ha MEKIPEAMETHBIX CBA3AX C YYEOHBIMH NpEeIMETaMH, BXOISAIIMMHU B
COCTaB IpeAMETHBIX obnacteil «EcTecTBEeHHO-HayuHBIE MPEAMETH», «MaTeMaTuka U UHpOpMaTHKa» M
«Pycckuil SI3bIK U JIUTEPATYPaA».

[Ipu m3ydennn y4deOHOTO TpeaMeTa «XUMU» Ha YriyOlIEHHOM YypOBHE TakKe, Kak Ha ypOBHE
OCHOBHOTO M cpeaHero oOmero oOpa3oBaHus (Ha O0a30BOM YpPOBHE), 3ajadeldl MEpPBOCTEIECHHOM
3HaYMMOCTH SIBJIsIETCS (OPMUPOBaHHE OCHOB HAYKH XUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MIPAaKTUYECKOHN AESITEIBHOCTH YEJOBEKA U OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIBTYpbl. Pemenune sToi
3aJa4u Ha YriyOJIEHHOM YPOBHE U3yUYEeHHUS MpeAMETa MPENoaraeT peaal3annio TAKUX LeleH, KaK:

. (dbopMHUpOBaHKE MPECTABICHUI: O MaTepHaIbHOM E€JUHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
M03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE€ XMMHUH B CHCTEME ECTECTBCHHBIX HAayK M ¢€ BeAyILled poiiu B
o0eCreYeHU! YCTOMUYMBOIO Pa3BUTHSL UEJIOBEUECTBA: B PELIEHUH MPOOJEM  3KOJIOTHYECKOH,



SHEPTeTHYECKON W THIIEBON OE30MacHOCTH, B Pa3BUTHH MEAWLIMHBL, CO3/JaHWU HOBBIX MaTEpHajoB,
HOBBIX MICTOYHHUKOB JHEPTHH, B 00ECIIEUCHUH PAIlMOHAIBHOTO MPHUPOJOIIOIB30BaHus, B (HOPMHUPOBAHUN
MHUPOBO33pPCHUSI M OOIIECH KYyJIbTYPHl YEJIOBEKa, a TaKKe SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U MIPUPOAHOU CpeEE;

° OCBOCHHE CHCTEMBI 3HAaHWH, JEKAIINX B OCHOBE XHMMHYCCKOM COCTaBJISIOMICH
€CTeCTBEHHO-HAyYHOW KapTUHBI MHpa: (QYHIAMEHTANBHBIX TOHSATHH, 3aKOHOB M TEOPHH XHWMUH,
COBPEMEHHBIX TIPEACTAaBICHUA O CTPOCHHH BEIIeCTBa Ha pa3HBIX YPOBHAX — AaTOMHOM, HOHHO-

MOJIEKYJIADHOM, HaJMOJIEKYJIIPHOM, O TEPMOJMHAMHUYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTSX
IPOTEKAHUSI XUMUUECKUX PEeaKLuil, 0 XHMHUYECKOM PaBHOBECHHU, PACTBOPAX M AUCIEPCHBIX CUCTEMAX, 00
00IIKX HAayYHBIX IPUHLIUIAX XUMHYECKOT'O PON3BOJICTBA;

. ¢dopmupoBaHre y 0Oy4aroIIMXCS OCO3HAHHOTO IOHMMAaHHsS BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XHMHUYECKUX 3HAHUU JJIs1 OOBSCHEHHUS KIIOYEBBIX UACH U MTPOOIeM COBPEMEHHON XUMHH, IS
OOBSICHEHHST W TPOTHO3WPOBAHHS SIBJICHUH, MMEIOIIMX ECTECTBEHHO-HAYYHYIO NPHUPOJY; I'PaMOTHOTO
pemieHus npoOieM, CBA3aHHBIX C XHWMHEW, NPOTHO3UPOBAHMS, AaHANM3a M OLEHKH C IO3ULMH
9KOJIOTHYECKON 0e30MacHOCTH MOCIEACTBUN OBITOBOW M MPOW3BOJICTBEHHOW JESATEIBHOCTH YeJOBEKa,
CBSI3aHHOHM ¢ XUMHUUYECKUM MTPOU3BOJCTBOM, UCIIOJIL30BAHUEM U TIEpepabOTKOM BELIECTB;

. yriyOJeHrne TNpencTaBICHUH O HaydHBIX METOJax II03HaHWSA, HEOOXOAMMBIX VIS
npruoOpeTeHnss yMEHHH OpUEHTHUPOBATbCS B MHUPE BEIIECTB U OOBSICHEHHS XMUMUYECKUX SIBJICHMH,
MMEIOIUX MECTO B IIPUPOJIC, B IPAKTUUECKON EATEIBHOCTH U IIOBCETHEBHOM KHU3HU.

B mnane peanuzanuy mepBOOYEPEAHBIX BOCIIUTATENBHBIX U Pa3BUBAIOIINX (DYHKIMH [IETOCTHOM
CHCTEMBI cpefHero olIiero o0pa3oBaHMs MPU U3YUCHHUH IpeaMeTa «XUMHS» Ha YIIyOJEéHHOM YpOBHE
0c00yI0 aKTyaJbHOCTb NPUOOPETAIOT TAKKE LT U 33/1a4H, KaK:

° BOCIHTaHUE yOEKAEHHOCTH B MIO3HABAEMOCTH SIBIICHUI TPUPOIbI, YBAXKEHUS K TIPOIIECCY
TBOpUYCCTBa B obactu TCOPECTUYCCKUX MW MPHUKIAIHBIX I/ICCJICI[OBaHI/II‘/'I B XHWMHH, (I)OpMI/IpOBaHI/IC
MHUPOBO33pPEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

. pasBUTHE MOTHMBAaLMM K OOYyYEHHMIO M IO3HAHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHUS O0IIEUENIOBEUECKUX LIEHHOCTEH;
. pa3BUTHE NTO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYAIBHBIX H TBOPUYECKUX CIIOCOOHOCTEH

oOyuJarouxcs, GOpMUPOBAHKUE Y HUX CO3HATEIIBHOTO OTHOIICHHSI K CaMOOOPa30BaHUIO U HEIPEPHIBHOMY
00pa30oBaHMI0 KaK YCJIOBHIO YCIEUIHOW NpPOPECCHOHAIBHON ¢ OOIIECTBEHHOW JESATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U TIOTPEOHOCTH B 37J0POBOM 00pase *KHU3HU;

. dbopMUpOBaHHE YMEHHH ¥ HABBIKOB Pa3yMHOTO MPHPOJONONH30BAHNS, PA3BUTHE
OKOJIOTUYECKOW  KYJIBTYpHl, TNPUOOpPETEHHWE  OMbITa  OOMIECTBEHHO-TIONE3HOW  AKOJIOTHYECKOU
JIeSITeJIBHOCTH.

OOmiee 4KMCIIO 4YacoB, TPEIYCMOTPEHHBIX MJII HM3YYCHHS XWMHU Ha YIIyOJIEHHOM YpOBHE
cpenHero obmiero oopazoBanus, coctaBiser 204 yacos: B 10 xiracce — 102 gaca (3 yaca B Heneno), B 11
kiacce — 102 gaca (3 gaca B HEACIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYeCKOl XUMUM.

[Ipeamer W 3HaUYeHWE OPraHUYECKON XWMHH, MPEACTaBICHHE O MHOT000Pa3WH OPTaHHMYECKHX
COCTMHEHHH.

DJeKTPOHHOE CTPOEHHE aToMa yIjepoia: OCHOBHOE M BO30YXIEHHOE COCTOsHUS. BaneHTHbIE
BO3MOKHOCTHU aToMa yriiepoja. XUMHUUYECKasl CBsI3b B OPraHUUECKUX COCAMHEHHX. TUIBI THOpUAN3aH
aTOMHBIX opOuTaneil yrinepoaa. MexaHn3Mbl 00pa3oBaHUsl KOBAaJCHTHON CBsI3M (OOMEHHBIA M JJOHOPHO-
aKIeNTOPHBIN). THITBI TepeKphIBaHUS aTOMHBIX OpOHWTAllel, ©- W M-CBs3W. OmuHapHas, IBOMHAS H
TpoitHast cBsa3b. CocoObl pa3phiBa CBsA3EH B MOJIEKyJaX OpraHndeckux BemiecTB. [loHsTHE 0 CBOOOTHOM
panukane, Hykieoduie u 3nekrpodue.

Teopus crpoenust opranndeckux coennHeHuii A.M. bByTiepoBa 1 coBpeMeHHBIE TPEICTaBICHIS
0 CTPYKTYpe MOJIEKyJ. 3Hau€HHE TEOPHUH CTPOCHMS OPraHUYECKUX COCOUHEHHH. MOJeKymspHble H
cTpykTypHBIe (opMmynbl. CTpyKTypHBIE (OPMYIBI Pa3MUYHBIX BHIOB: pPa3BEPHYTas, COKpamlEHHAas,
ckenerHas. M3omepus. Bunel uzomepun: CTpyKTypHas, IPOCTPAHCTBEHHAs. DIEKTPOHHbIE (P GEKTH B
MOJIEKYJIaX OPTaHUYECKUX COeNNHEHUH (MHAYKTUBHBIA U Me30MEpHBIH 3(p(PeKThI).

[IpencraBienne o KiIacCUPHUKANMK OpPraHUYECKUX BemlecTB. [loHATHE O (YHKIMOHAIBHON
rpynne. ['omonorus. ['omomormueckue psapl. CucreMaTHueckas HOMEHKIATypa OpraHH4ecKHX
coenuuenuit (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTAEIBHBIX MTPEICTaBUTEICH.

OcobeHHocTH M KiIaccH(PUKaUs OpraHMYecKHX peakiuid. OKUCIUTENTFHO-BOCCTAHOBUTEIBHBIC
peaxiui B OpraHMueCcKo XUMHH.

OKCIIepUMEHTAIbHBIE METOAbl HM3YYEHHUsS] BEIIECTB M WX IPEBPAIICHUI: O3HAKOMIICHHE C
o0pa3uaMy OpraHMYECKHX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, OIBITHl IO IPEBPAILEHHIO
OpraHUYECKUX BEIICCTB NpU HarpeBaHWH (TUIaBIeHHE, OOYyrHMBaHHE M TOPEHUE), KOHCTPYHPOBaHHUE
MoOJIeJIe MOJIEKYJI OPraHUYECKUX BEIIECTB.

YriieBonopoasl.

Ankanpl. ['omonoruyeckuid psii ankaHoB, oOmas ¢opmysia, HOMEHKIATYpa W H30MEpHSL.
DJIeKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT ATTKAHOB, SP -THOPHIM3AIIS ATOMHBIX OpOHTaei
yriepoza, 6-cBsi3b. PU3nUecKue CBOMCTBA aJKaHOB.

XUMHUYECKHE CBOWCTBA QJIKAHOB: PEAKUUH 3aMELICHUs, W30MEpH3alllu, IeTUAPUPOBAHUS,
IUKIN3aUY, TMHPOJIN3a, KpeKuHra, ropeHus. [IpencraBneHne o MexXaHW3ME peakiuil paguKalbHOTO
3aMeIICHUS.

Haxoxaenue B npupoae. CriocoOb! mosrydeHrs: 1 IPUMEHEHUE aJKaHOB.

Huknoankanel. OOmas ¢opmyna, HOMeHKIaTypa W u3oMepus. OCOOEHHOCTH CTPOCHUS U
XUMHAYECKHX CBOMCTB MalbIX (LIMKJIONPOIAH, NUKIOOYyTaH) M OOBIYHBIX (I[MKIIONIEHTAH, IMKJIOTCKCaH)
UKJI0ATKaHOB. CIIOCOOBI MOMyYeHUsI U IPUMEHEHUE LIUKIOAIKAHOB.

Ankenbl. ['omonorudyeckuii psj ajkeHoB, oOmias Qopmyna, HOMEHKIATypa. DIEKTPOHHOE WU
POCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT AIKEHOB, SP°-THOPH/IN3AIIS ATOMHBIX OpOUTAIIEil Yriieposa, 6- u
n-cBsi3u. CTpyKTypHass M reoMeTrpuyueckas (Uuc-TpaHc-) uzoMmepus. DPu3HUecKHe CBOMCTBA alKEHOB.
XHUMHYECKHE CBOMCTBA: PEAKIMM IPHUCOECIUHEHMS], 3aMEIICHHS B O-NIOJIOKEHUE TIPH JIBOMHOMN CBS3H,
noJiMMepu3anuu 1 okucinenus. IlpaBuno MapkoBHuKkoBa. KayecTBEHHBIE peaklMy Ha JBONHYIO CBSI3b.
CriocoObl MOTy4YeHHUs] U IPUMEHEHHUE AIKEHOB.

Ankaguensl. Knaccudukanums ankaaneHoB (CONpspKEHHBIC, U30JIMPOBAHHBIC, KYMYIUPOBAHHBIE).
OCO0OEHHOCTH JJIEKTPOHHOTO CTPOCHUS W XMMHUYSCKHUX CBOMCTB CONPSDKEHHBIX AWEHOB, 1,2- u 1,4-
npucoeaunenre. [loauMepusanust conpsokEHHBIX aueHOB. CrocoObl TMONyYeHHsT W TNpPUMEHEHUE
AJIKaJUCHOB.

Anxunabl. ['oMonormveckuid psiig amkuHOB, ob0mas (opMmyna, HOMEHKIATypa H H30MEpHs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aIKWHOB, SP-THOPUAN3ANMS aTOMHBIX opOnTanen
yraepona. @Du3snMUecKHe CBOMCTBa aJIKWHOB. XHMHUYECKHE CBOMICTBA: pEAKIUM TPUCOCANHEHUS,
JUMEPU3ALMN U TpPUMEpHU3aluH, OKHCIeHWs. KHCIOTHBIE CBOWCTBA AlKWHOB, MMEIOIIMX KOHIIEBYIO
TpoiiHyto cBs3b. KauecTBeHHblE peakiuM Ha TPOHHYIO CBsA3b. CHocoObl MOITy4eHHUs U IIPUMEHEHHE
AJIKMHOB.



ApoMaTuueckue YriieBoaopoabl (apeHbl). ['oMosiorndyeckuii psg apeHoB, oOias ¢opmyia,
HOMEHKJIaTypa H HW30MepHus. OIIEKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbI OeH30ia.
OdusnyecKre CBOWCTBA apEHOB. XMMHUYECKHE CBOWCTBA OEH301a U €T0 TOMOJIOTOB: PEaKIK 3aMeIleHHs B
OCH30JLHOM KOJIBIIE U YIJICBOJOPOJHOM pajUKalie, PEAKIMH MPUCOCIUHCHUS, OKUCICHUE TOMOJIOTOB
oenszomna. IlpencraBineHne 00 OpHWEHTHPYIOIIEM JEHCTBHH 3aMecTUTENed B OEH30JIbHOM KOJbIE Ha
MpUMepe ANKWIBHBIX PaInKajoB, KapOOKCIIBFHOW, THAPOKCHIBLHOW, aMUHO- W HUTPOTPYIIHI, aTOMOB
ranoreHoB. (OCOOCHHOCTH XHMMHYECKHX CBOWUCTB cTHupoia. llomumepusanus ctupona. CrocoObl
MOTyYeHUS ¥ TPUMEHEHUE apOMAaTHIECKHX YTIIEBOJAOPOIOB.

[puponnsrii ra3. [lomytHsle HedTsHBIE Ta3el. HedTh 1 e€ mponcxoxnenue. KaMeHHBIH yronb u
MPOAYKTEl ero mepepabotku. CrocoObl mepepaboTku HePTHU: TEeperoHkKa, KPEeKUHT (TEPMHUUCCKUH,
KaTtaauTudeckuii), pudopmunr, nuponus. I[IpomykTel nepepabOTKHM HepTH, HX TPUMEHCHUE B
MPOMBIIIUIEHHOCTH U B OBITY.

['eneTnueckas cBs3b MEXKIY PA3TUYHBIMU KJIACCAMU YTIEBOJIOPOIOB.

ONEeKTPOHHOE CTPOEHHUE TaloreHIIPOU3BOJAHBIX YIIEBOJOPOJOB. Peakunn 3amenieHus rajioreHa
Ha THIPOKCOTPYIIY, HUTPOTPYIITY, HAHOTPYMILY, aMHUHOTpymITy. J[eficTBHe Ha TrajoreHIPON3BOIHBIE
BOJIHOTO W CIHPTOBOTO pacTBopa mEnoun. B3anmmozeiicTBre qUrajioreHaIkaHOB ¢ MarHHEM M IIHHKOM.
[lonsTHE 0 METAJIIOOPTaHNYECKUX COeTMHEHMX. Vcnonbp30BaHNe TaJIOT€HITPOMU3BOIHBIX YTIIEBOIOPOIOB
B OBITY, TEXHUKE U TIPH CHHTE3€ OPTaHUYECKIX BEIIIECTB.

DKCIepUMeHTa bHBIE METOABI M3y4YeHHs BEIISCTB M WX MPEBPAICHUN: H3ydeHHe (PU3MUECKUX
CBOICTB YIJIEBOAOPOAOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEaKLUi YTIEBOJOPOIOB PA3INYHBIX KIaCCOB
(oOeciiBeunBaHue OpPOMHOW WJIM HMOJHOW BOJBI, pacTBOpa IEPMaHraHaTa Kajus, B3aUMOJCHCTBUC
areTiiieHa ¢ aMMHA4YHBIM pPacTBOpOM okcuaa cepebpa(l)), kauecTBeHHOE OOHapyXXeHHE yIiepoaa u
BOJIOpPOJia B OPTaHMYECKHUX BEIIECTBAX, MOJy4YeHUE ATUICHA M U3y4YeHHE €ro CBOICTB, O3HAaKOMIIEHUE C
koutekuusaMu «HedpTb» u «Yroawpy, ¢ oOpa3namMu IIaCTMAcC, KaydyKOB M PE3HMHBI, MOJICIIMPOBAHUE
MOJIEKYJI YTIIEBOJOPOIOB U TaJIOTEHIIPOU3BOTHBIX YTIIEBOIOPOJIOB.

Kucnopoaconep:kamiue oprannyeckue coeJuHeHUsI.

[IpenensHble ogHOAaTOMHBIE cUPTHL. CTpoeHHE MOJEKyJ (Ha MpUMepe METaHOJIa U ATAHOINA).
I'omosnornyeckuii psg, oOmas Gopmyiia, U30MEpHUs, HOMEHKIATypa M Kiaccudukaius. dusnyeckue
CBOICTBa TMpENENbHBIX OIHOATOMHBIX CIIUPTOB. BOMOpOoIHBIE CBS3M MEXIYy MOJEKYJIaMH CIHPTOB.
XUMHYECKHE CBOWMCTBA: peakUWMyd 3aMEIIEHMs, JEeTHJpaTallii, OKHUCJIEHHUS, B3aUMOJIEHCTBUE C
OpTraHWYECKUMU M HEOPTraHWYECKUMHU KuciaoTamu. KadecTBeHHasr peakiusi Ha OJHOATOMHBIE CIHPTHI.
JeiictBre 3TaHONa W MeETaHONAa Ha OpraHu3M 4YenoBeka. CrnocoObl TONy4YeHWs] W TNPUMEHEHHE
OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa M u3oMmepus. OCOOCHHOCTH (U3NYECKUX M XHUMHUYECKUX
CBOMCTB.

MHOT0aTOMHBIE CHUPTHI — ATHJICHTIUKONIb U THleprH. OU3nveckne U XUMHUIECKHe CBOHCTBA!
peakmuy 3aMeIIeHHUs, B3aUMOJICUCTBHE C OPraHWMYECKUMH W HEOPTaHWYECKUMHU KHUCJIOTaMH,
KaueCTBEHHAs] peaKIus Ha MHOTOATOMHBIE CHUPTHL [IpeacTaBienne O MeEXaHU3ME pEaKIIHiA
HYKJIeODWIBHOTO 3aMernieHns. [leficTBre Ha opranm3M 4enoBeka. CriocoObl MONydeHUs] U MPUMEHEHNE
MHOT'OaTOMHBIX CITHPTOB.

@®enon. CTpoeHHE MOJEKYNbI, B3aHMMHOE BIHMSHHE THAPOKCOTPYMIBI W OEH30JBHOTO sIpa.
®dusnveckre cBoiicTBa GpeHona. OcoOEHHOCTH XMMUYECKUX CBOUCTB (eHoa. KauecTBeHHBIE peakiuy Ha
¢enon. Tokcnunocts (enona. CrnocoObl momydeHus: U npuMeHenue ¢eHona. deHondopmanpaeruiHas
cMora.

KapOoHubHEIE COSAMHEHUS — ajbJICTHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHWIBHOM
rpynnbl. ['oMonoruueckue psaabl aabAeTHIOB U KETOHOB, 00mas (hopMyiia, H30MepHs 1 HOMEHKJIATYpa.
®u3nYecKre CBOMCTBA aJbJErU0B U KETOHOB. XUMHUYECKHUE CBOMCTBA aJIbJETU/IOB U KETOHOB: PEaKIIUU
npucoenuaeHrs. OKUCIEHHE aJIbICTHAO0B, KAUeCTBEHHBIE PeaKITNu Ha ambAeruasl. CocoObl OTydIeHUS
Y IpPUMEHEHHE aJbJICTHJIOB U KETOHOB.

OnHOOCHOBHBIE TIpENENbHbIE KapOOHOBBIE KHCIOTBL. (COOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M30Mepuss u HOMEHKIAaTypa. PU3ndecKue CBOMCTBA OJHOOCHOBHBIX IMPEAEITbHBIX
KapOOHOBBIX KHUCIIOT. BOmOpoaHBIE CBSI3M MEXIy MOJEKyJaMH KapOOHOBBIX KHCIOT. XWUMHUYECKUE
CBOICTBa: KHUCIIOTHBIE CBOWCTBA, PEaKIUs ITCPUPHUKAINK, PEAKIMH C YYaCTHEM YIJIEBOIOPOIHOTO
panukana. OcoOGEHHOCTH CBOMCTB MyPaBbHHOM KHCIOTHI. [IoHATHE O IPOM3BOMHBIX KAPOOHOBBIX KHCIIOT
— cnoxHBIX 3(dupax. MHoOrooopasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HENpPEICIbHBIX HU



apOMaTHYECKUX KApOOHOBBIX KHCJIOT, JUKapOOHOBBIX KHCIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT.
IIpencraBuTeny BhICHIMX KapOOHOBBIX KHCIOT: CTEApHHOBAsA, MAIbMHUTHHOBAS, OJIEUHOBAS, JUHO/IEBAS,
JUHOAeH08ast KUCIOThI. CrOCOOBI TIOYYCHUS U TPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxubie 3¢upsl. ['omonmoruueckmii psij, oOmas Qopmyna, H30MEpHss M HOMEHKIATypa.
duznyecKkre 1 XMMUYECKHUE CBOMCTBA: THIPOIIN3 B KUCJION U LIEJIOUYHON Cpeie.

Kuper. Crpoenme, Qusmdeckne W XHMHUYSCKHE CBOWCTBAa JKHPOB: THUAPOIN3 B KHCIOH H
nienouHoi cpene. OCOOSHHOCTH CBOWCTB KHUPOB, COACPIKAIINX OCTATKH HEIPE/IEIBHBIX KUPHBIX KUCIIOT.
JKupsl B mpupoe.

MBIJT14 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIoIIee AeHCTBHE.

OOmas xapakTepucTuka yrieBogoB. Kiaccudukaius yriaeBonoB (MOHO-, M- U TIOJTUCAXAPUIBI).
MoHocaxapuabl: TIIOKO03a, (pykTo3a, ramakrosa, pubo3a, Ae30KchpuO03a. DU3NYECKHE CBOWCTBA U
HaxoxaeHue B npupone. dorocuHte3. XUMHUYECKHME CBOWCTBA TINIFOKO3BI: PEAKUUU C YYACTHEM
CITUPTOBBIX U ABJACTUAHON TPYII, CIUPTOBOE M MOJIOYHOKHCIIOE OpoxkeHHe. [IpuMeHeHre TIIoK03bI, e
3HAUCHHE B KU3HENCATEIBHOCTH oOpraHu3ma. Jlucaxapuubl: caxapo3a, MaibTO03a U JIAKTO3a.
BoccranaBnuBatoniie 1 HEBOCCTaHABIMBAOIINE Arcaxapuabl. [ maponns nucaxapuaoB. Haxoxmenue B
npupojie U npuMeHeHue. [lonmrcaxapuapl: KpaxMai, TIIHKOTeH ¥ meurrosio3a. CTpoeHne MaKpOMOJIEKyI
Kpaxmalia, TJIMKOT€Ha M LEJUIIoNo3bl. DU3NUecKrMe CBOMCTBA Kpaxmayla M UEJUIKOJI03bl. XHUMHYECKHE
CBOICTBa Kpaxmaja: THAPOIN3, KaYeCTBEHHAs pPEeakius C WOJOM. XHMHUYECKHE CBOMCTBA IEIUTIONO3bI:
TUAPOIU3, TIOTydeHrne d3UpPOB 1eInT0n036l. [loHsITHEe 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN
MIENK).

OKClepUMEHTaJIbHbIE METOJbl H3Y4YEHHS BEIIeCTB M WX TMpeBpalleHUH: pacTBOPUMOCTH
pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBHE 3TAaHOJA C HATPHUEM, OKHCIEHHE ITHJIOBOTO CIIHPTA B
anpJIeTU]] Ha pacKaJ€HHOM MEIHOM IPOBOJIOKE, OKHCIEHHE 3THJIOBOTO CHUPTA JUXPOMATOM Kaud
(BO3MOIKHO UCIOJIB30BAHUE BUICOMATEPHAIIOB), KAUECTBEHHBIC PEAKIIUU HA aJIbJCTUIBI (C THAPOKCUIOM
muammud  cepebpa(l) u rumpokcumom wmemu(ll)), peaknms rimnepuna ¢ ruapokcumom  memu(ll),
XUMHYECKHE CBOWCTBA pPACTBOpa YKCYCHON KHCJOTHI, B3aUMOJICHCTBHE pacTBOpa TIIFOKO3BI C
rugpokcuom meau(ll), B3aumoaelcTBre KpaxMasa ¢ HOJIOM, PEIIeHHE SKCIEPUMEHTAIbHBIX 3a/ad I10
TeMaM «CriupTel U GeHosn, «KapboHoBble KUCTOTHL. ClIOKHBIE 3(DUPEI.

A3oTcoep:kalue Oprannyeckne coeTuHeHusl.

AMWHBI — OpraHMYecKre MPOU3BOJHbIE aMMHuaka. Kiaccudukanuss aMUHOB: anmudaTruiyeckue u
apoMaTHUYECKUE; IEPBUYHbBIC, BTOPHYHBIC U TpeTHuHbIe. CTpOeHUE MOJIeKYII, 00Iast popMmysia, n30Mepus,
HOMEHKJIaTypa W (U3WYECKHEe CBONCTBA. XMUMHYECKOE CBONCTBA anu(aTHYecKMX aMHHOB: OCHOBHBIE
CBOICTBa, AaIKUIUPOBaHWME, B3aUMOJICHCTBHE NEPBUYHBIX AMHUHOB C a30THCTOM kucioroi. Comm
AJIKNJIIaMMOHHUA.

AHWIMH — TpeICTaBUTENb aMHUHOB apoMarndeckoro psjga. CrpoeHue aHWiIMHA. B3anmMHOe
BIUSHUE TPYII aTOMOB B MoyeKkyne aHmiuHa. OCOOEHHOCTH XMMHYECKUX CBOWCTB aHWIMHA.
KauecTBeHnnsie PCaKuM Ha AaHWJINH. CHOCOGI)I TMOJIy4CHUSA U NPUMCHCHHC aJ'II/I(i)aTI/I‘-IeCKI/IX AMHUHOB.
[MonmyueHune aHUIIMHA U3 HUTPOOCH30IA.

AwmuHOkHCIOTE. HomeHknatypa u u3omepusi. OTaenbHBIE MPENCTABUTENN 0-aMHHOKHCIOT:
MIUIUH, ajdaHuH. Du3nyueckue CBONCTBA aMHHOKHCIOT. XUMHUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak
aM(OTEepHBIX OPraHUYECKHUX COEAMHEHUH, peaKiusl MOJIUKOHCHC AN, 00pa3oBaHUe MENTHAHON CBS3H.
Bbuonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 U THIPOIU3 MENTHUIOB.

Benku kak mpupogHble monuMepsl. [lepBudHas, BTOpHYHAs W TPETHYHAS CTPYKTypa OEIKOB.
XuMHUYeCKIe CBOMCTBA OEIKOB: THAPOIIN3, ICHATYPAIHsl, KAYECTBEHHBIC PEAaKIINK Ha OCIIKH.

OKCIepUMEHTAaIbHBIE METOJIBI M3YYEHHUs BEIIECTB M WX IMPEBPAIICHUN: PacTBOPEHHE OCIIKOB B
BOJIE, JICHATYypaIl¥si OSJIKOB TP HATPEBaHUM, IBETHBIC PEAKIIMU Ha OEJIKH, PEIlICHUE SKCIIEPHUMEHTAIBHBIX
33/1a9 M0 TeMaM «A30Tcolep)Kalue OpraHudecKue COoeAuHeHHs» M «Pacmo3HaBaHWe OpraHUYIECKUX
COEJIMHEHUI.

BricokoMouiekyasipHble COeTUHEHUS.

OCHOBHBIE TOHATHI XAMHH BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁI MOHOMCED, IMOJINMED,
CTPYKTYPHOE€ 3BC€HO, CTCIICHb IIOJIMMCpU3AllUH, CPCAHAA MOJICKYJIsIpHasd Macca. OcHOBHBIE METO/bI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCTUHEHUHN — MOJIUMEPU3ALIMS U MOJTUKOHICHCALIUS.

[Nomumepnbie Matepuanbl. [lmacTMaccel (MONMATHIIEH, TOJIUIPONIIEH, ITOJUBUHIIXIOPHU]I,
MOJICTUPOJT, TOJMMETHIIMETAKPHIIAT, IONUKApOOHATHI, IOJMATWICHTepedTanar). YTWwim3anus U
nepepadoTKa ITacTHKA.



OracToMephl: HaTypajabHbIM KaydyK, CAHTETUYECKHE KayuyKH (OyTalueHOBBIN, XJIOPOIIPEHOBBIH,
M30IIPEHOBBIN) ¥ CHIIMKOHEI. Pe3nHa.

Bonokna: HaTypadbHble (XJIOMOK, IIEPCTh, IIENK), HCKYCCTBEHHBIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHYECKHe (KallpOH U JIaBCaH).

[lonumeps! crenuanbHOrO HazHaueHUs (Te(OH, KeBIap, 3NEKTPOIPOBOAALINE IOIMMEPHI,
OmopaziaracMbI€ TTOJIMEDPHI ).

OKClepUMeHTalIbHbIE METOJbl M3Y4YEHHMs BEIIECTB W WX IMPEBpAIICHUN: O3HAKOMIIEHHE C
o0pasuamMy  IPUPOAHBIX U  HMCKYCCTBEHHBIX  BOJIOKOH, IUIaCTMAacc, KaydyKOB, pELICHHUE
IKCIIEPUMEHTATIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHKe IIIaCTMAacC U BOJIOKOH.

PacuérHsle 3anaun.

Haxoxaenne MonekysasipHOH (OpMyNbl OpPraHMYeCKOTO COCOMHEHHUs] MO MAacCOBBIM JOJSIM
3JIEMEHTOB, BXOSIIMX B €T0 COCTAB, HAXOXKIECHUE MOJIEKYIAPHON (GOPMYJIIbl OPraHUUECKOTO COCIMHEHUS
no macce (00bEMY) MPOAYKTOB CropaHHsi, O KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
PeaKIMy W/WITN UCXOAHBIX BEIIECTB, yCTAHOBICHUE CTPYKTYPHOU (DOPMYJIBI OPraHMYECKOr0 BEIIECTBA Ha
OCHOBE €r0 XMMHYECKHUX CBONCTB WJIM CIIOCOOOB IOJYYEHHS, ONpPENCNIEHHE AOJIM BBIXOJA NPOAYKTa
PeaKknuu OT TEOPETUIECKH BO3MOKHOTO.

MexXIpenMETHBIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBA3€H IpH H3ydyeHUM opraHuueckod xmmuu B 10 knacce
OCYILECTBIISIETCSL Yepe3 HCIOJIb30BaHME KaK OOLIMX EeCTECTBEHHO-HAYYHBIX IOHSITHH, TaK M IOHSITHH,
MIPUHATHIX B OTAENBHBIX MPEAMETaX €CTECTBEHHO-HAyUYHOT0 IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHSTHUS: SIBICHHE, HAYYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHaJn3, CUHTE3, Knaccu(uKausi, HabIroeHIe, U3MEPEHUE, SKCIIEPUMEHT, MOJEIb, MOJCIINPOBAHUE.

®usnka: MaTepusi, aToM, 3JEKTPOH, NPOTOH, HEHUTPOH, MOJEKYJA, SHEPreTUYECKUN YpPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3NUECKUE BETUUMHBI, CAMHUIBI H3MEPEHNUS,
CKOpOCTh, HEPT U, Macca.

buonormst: kmeTka, opraHu3M, OSKOCHCTeMa, Owocdepa, MeTadOIM3M, HACIEICTBEHHOCTD,
aBTOTPOQHBIN U TeTepOoTpOdHBIA THIT MUTaHUs, OpoXKeHHEe, (POTOCHHTE3, AbIXaHHUE, OCNKH, YTIIEBOIHI,
JKUPBI, HYKJIEWHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHsie HCKONaeMbI€, TOILTUBO.

TexHonorua: mHUILEBbIE TMPOAYKTHI, OCHOBBI PAIMOHANIBHOTO IHTAHUS, MOIOIINE CpPEJCTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETUYECKHX BOJOKOH.

11 KJIACC

OBILIAS U HEOPTAHUYECKAS XUMMUS

TeopeTrnyeckue 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX f1ep. XUMH4eckuil snemeHT. M3oTombl. CTpoeHHE 3JIeKTPOHHBIX
000JI04eK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTHYECKHE YPOBHM W TOIYpPOBHH. ATOMHBIE OpOWTAIIH.
Knaccupukanuss XuMudeckux syeMeHToB (S-, p-, d-, f-anmementsi). Pacmpenenenue 371€KTPOHOB I10
ATOMHBIM OpOMTAJISIM. DJICKTPOHHBIC KOH(PUTYpAIUH aTOMOB 3JICMEHTOB MIEPBOrO—4ETBEPTOTO MEPHOI0B
B OCHOBHOM H BO30YKIAEHHOM COCTOSIHUH, AJIIEKTPOHHBIE KOHQUTYpaLun HOHOB.
DIEeKTPOOTPULIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoanueckas cuctema xumuueckux sneMeHtoB .M. Menzaeneesa.
CBs13p TEPUOAMYECKOTO 3aKoHA W lleprogMdecKoi CHCTEMBl XMMHYECKUX 3JIEMEHTOB C COBPEMEHHOM
TeOpUe CTpOeHUs aTOMOB. 3aKOHOMEPHOCTH U3MEHEHMsSI CBOMCTB XHMHMUYECKHX 3JIEMEHTOB U
00pa3yeMbIX UMHU TPOCTBIX U CIOXHBIX BEIIECTB IO TPYIIaM W MEpUoAaM. 3HAYCHHE MEePHOIMIECKOTO
3akoHa /.. Menneneena.

Xumuueckas CBSI3b. BuAbl XWMHYECKOM CBS3M: KOBaJICHTHAS, HWOHHAs, METaUTMUYecKas.
MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOM CBs3M: OOMEHHBI M JJOHOPHO-AKIIEITOPHBINA. DHEPTHsl U JIJTHHA
cBsi3u.  [lonsipHOCTH, HANPABICHHOCTh M HACHIIIAEMOCTH KOBAJICHTHOW CBsi3W. KpaTHBIe CBS3H.
Bonopoanas cBsa3b. MexmolieKyisipHble B3aUMOICHCTBUSL.

BanieHTHOCTE U BaJ€HTHBIE BOZMOXKHOCTH aTOMOB. CBSI3b JIEKTPOHHOM CTPYKTYpPbI MOJIEKYJ C UX
TEOMETPHUYECKUM CTPOCHUEM (HA TIPUMEpPE COSTMHEHUHN 3JIEMEHTOB BTOPOTO MEPHUO/IA).



[IpencraBnenne 0  KOMIUIGKCHBIX  coenuHeHHsX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMIUIEKCOOOpa3oBaTenb,  JIMTAHABL. ~ 3HA4Y€HHWE  KOMIUIEKCHBIX  coeauHeHuil.  [lomstme o
KOOPAWHAINOHHOW XUMUH.

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS. THITBI KPUCTATMYECKUX PEIIETOK
(CTpYKTYp) ¥ CBOWICTBA BEIIIECTB.

[lonstne o mucmepcHbIXx cucreMax. VcTuHHBIE pacTBOpHL. llpencraBieHne O KOJMJIOWTHBIX
pactBopax. CrmocoObl BBIpaKeHUs] KOHIIGHTPALMM PACTBOPOB: MaccoBas JOJsI BEIIECTBa B PacTBODE,
MOJISIpHasl ~ KOHIIEHTpanusi.  HachllleHHble ¥ HEHACHIIEHHBIE  PAacTBOPHI,  PacTBOPUMOCTb.
Kpucramnoruaparsi.

Knaccupukanms u HOMEHKIATypa HEOPraHWYeCKHX BEUIECTB. [pHBHANbHBIC Ha3BaHHSA
OTJENBHBIX NPEACTaBUTENICH HEOPTaHUIECKUX BEIIECTB.

Kiraccudukanys XUMUYECKUX peakuii B HEOPTaHWYECKOW W OpPraHWYECKOW XWUMHH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXpPAHEHUS W MPEBPALICHUS YHEPrUH MPU XUMHUUYECKUX PEaKIUsIX.
TenmnoBbie 3P PEKTh XUMUYECKUX peakuuil. TepMoXxuMudecKkue ypaBHEHHUSI.

CKOpOCTh XMMHYECKOW peaknnd, €€ 3aBHCHMOCTh OT Pa3Nnu4yHbIX (pakTopoB. ['oMOreHHBIE U
reTeporeHHble peakuuu. Karamus u karaau3aTopsl.

OOpatumble ¥ HeoOpaTHMbIC peakiuu. XUMHUYECKoe paBHOBecue. KOHCTaHTa XHMHUYECKOTO
paBHOBecHs. PaKTOPHI, BIUAIONINE HA TTOJOKEHNE XUMUYECKOTO PAaBHOBECHS: TEMIIEpaTypa, JaBICHNE U
KOHLICHTpAallMH BEIIECTB, YYaCcTBYIOIUX B peakuuu. [lpunnun Jle laTense.

OnexTponutudeckas auccornuanys. CunbHble U ciabble 3MeKTpoauThl. CTeneHb AMCCOLHAIUU.
Cpena BOJHBIX pPAacTBOPOB: KHUCJOTHAs, HEWTpaibHas, IIenoyHas. Bomopoanblii mokasatens (pH)
pactBopa. ['maponms coneii. Peakiim norHOTO OOMEHa.

OKHCIIUTETFHO-BOCCTAHOBUTENIbHBIE — peakiuu. CreneHb  OokuciaeHUS.  OKUCIUTENh U
BOCCTaHOBUTENb. [Ipomecchl OKWCIIEHMsI W BOCCTAHOBJICHHMSA. BakHeWlne OKHCIHTENW |
BOCCTaHOBUTENN. MeTO 3NIEKTPOHHOTO OallaHca. DIEKTPOIIN3 PACTBOPOB U PACINIABOB BEIIIECTB.

DKCIepUMeHTaIbHBIE METOIBl M3YYCHHUS BEIECTB U WX MPEBPAIEHUI: pa3loKeHHe TePOKCHIa
BOJIOpOJAa B MPHUCYTCTBHM KaTalU3aToOpa, MOJENU KPUCTAIUIMYECKUX PEHIETOK, MPOBEIEHHE peakLuii
WOHHOTO OOMEHa, OmpeelicHHe Cpelbl PacTBOPOB C TOMOIIBIO HHIMKATOPOB, W3y4YCHHE BIHSHUS
pa3IuYHBIX PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUHU U MOJIOKEHUE XUMUIECKOTO PABHOBECHSL.

Heopranuyeckasi xumusi.

ITonoxenune Hemerawios B [lepuoanueckoit cucreme xumudeckux auieMeHTos (.M. Menneneena
1 OCOOEHHOCTH CTPOCHHS MX aTOMOB. DU3HUYECKUE CBOMCTBa HEMETAILIOB. AJIOTPOINS HEMETAIUIOB (Ha
puMepe KUCIopoia, cepsl, pochopa u yrireposa).

Bomopon. Tlomydenme, ¢usnveckne W XWMHYECKHE CBOMCTBA: PEAaKIMU C METaNIaMH U
HEMETaJUIaMH, BOCCTAHOBUTENBbHBIE CBONCTBA. [ miyiprbl. TOTUITMBHEIE 3JI€MEHTHI.

lamorensl. HaxoxxieHue B mpupoe, CrocoObl NonydeHns, (pr3ndecKkne 1 XUMAYeCKHe CBOHCTRA.
l"amorenoBogopobl. BaxHeimme KUCIOPOICOAEpKAIINE COSTUHEHUS TalloreHoB. JlabopaTopHbie u
ITPOMBITIIJICHHBIC CHOCO6BI IMOJIy4YCHU I'aJIOTCHOB. HpI/IMeHeHI/Ie TaJIOT€HOB U UX COCHHHGHHﬁ.

Kucnopon, o30H. JlabopaTopHble W MPOMBINUICHHBIE CIIOCOOBI TOJYYE€HHUS KHCIOPO[A.
Ousznueckre 1 XUMHIECKHE CBOMCTBA M MPUMEHEHHE KUCIOpoia i 030HA. OKCHJIBI U TIEPOKCHUJIBL.

Cepa. HaxoxaeHue B mpupoje, CIOCOOBbI MOAYYCHHs, (U3UYECKHEe M XMMHUYCCKHUE CBOMCTBA.
Cepoogopon, cyiasduasl. Oxcup cepbi(1V), okcun ceppi(V1). CepHucTas u cepHasi KHCIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB CepHOIl KUCIOTHI. [IprMeHeHune cepbl 1 e€ CoeMHEHHH.

Azot. HaxoxjeHne B TpHUpOJIE, CIOCOOBI TMOMYYEHUs, (U3NUECKHE W XUMHUYECKHE CBOMNCTBA.
Ammuak, HUTpuAbl. OKcuapl azora. A30THCTass M a30THasE KUCIOTHI U UX coid. OcoOOEHHOCTH CBOWMCTB
a30THOM KUCIJIOTHL. [IpuMeneHne a30Ta 1 ero coeqUHEHU. A30THBIE YA00OpEeHUSI.

docdop. Haxoxaenue B npupoje, criocoObl MOdydeHus], GU3NIeCKUe U XUMUIECKUE CBOMCTBA.
®dochuas u pochun. Oxcunpl pocdopa, pochopnas kuciora u e€ conu. [Ipumenenne dochopa u ero
coeauneHmii. PochopHbie ynoOpeHus.

Yriepon, HaXOXACHUE B MpUpPoAe. AmoTpomnHble Monudukaruu. OU3NIECKUe U XUMUYECKHE
CBOMCTBA MPOCTBHIX BeIecTB, o0pa3oBaHHbIX yriaepomom. Oxcua yriuepona(ll), okcua yrimepoma(lV),
yrojbHas KHCIOTa U €€ coyii. AKTUBUPOBAHHBINA yrojb, aacopbuus. dyminepensl, rpadeH, yriepoaHbe
HaHOTPYOKu. [IprMeHeHne MpoCThIX BEIIECTB, 00Opa30BaHHBIX YIIIEPOAOM, U €0 COSIUHEHUH.



Kpemuuii. HaxoxxaeHue B mpupo/ie, CocoObl MOAyYeHHs, PU3NUIECKHE U XUMUYECKHE CBOWCTBA.
Oxkcun kpemuus(lV), kpeMHHeBas KHCIIOTa, CHIWKATHL. [IpuMeHEeHWE KPEeMHHUS M €ro COCIMHCHHM.
Crexi10, ero noJiy4eHue, BUIbI CTEKIIA.

[Nonoxxenne ™erawioB B Ilepuoamueckoil cucTeMe XUMHYECKUX 3JeMEHTOB. (OCOOSHHOCTH
CTPOCHHS OJJICKTPOHHBIX OOOJIOYEK aToMOB MeTaioB. OOmme (Qu3ndecKkne CBOWCTBA METAJIOB.
IIpumenenre MeTauioB B ObITY 1 TexHHKe. CIIJIaBBI METAJLIOB.

ONEKTPOXUMUYCCKUI Psijl HANpsDKeHUH MeTauioB. OOmue CrmocoObl MOJYYEeHUS METaIlIOB;
THAPOMETAILTYPIHS, TUPOMETAILTYPIHsL, dNeKTpoMeTauryprud. [lorsarue o koppo3un MetaiioB. Crioco0s!
3aIIUTHI OT KOPPO3HH.

OOmas xapakrtepuctiuka wmetauioB |A-rpynmer  [lepuogudeckoll  CHCTEMBI  XHMMHYECKUX
3neMeHToB. HaTpuli u kanmuii: mony4eHue, PU3NIecKue U XUMHUYECKHUE CBOWCTBA, MPUMEHEHUE MPOCTHIX
BEILECTB U UX COCANHCHHUIM.

O0mas xapakrepuctuka MetawioB |lIA-rpynmer  [lepuomuveckoli CHUCTEMBI XHMMHYECKUX
3JIEMEHTOB. MarHuii W KaJlblUi: TONy4YeHHe, (DU3MYECKUE U XHMMHUYECCKHE CBONCTBA, NMPUMCHCHUC
MIPOCTHIX BEIECTB M UX coenHeHHH. JKECTKOCTE BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

AJFOMUHWIA: TTONTy9eHue, pu3ndeckre U XUMHUIEeCKHE CBOMCTBA, IPUMEHEHHE MPOCTOTO BEIIECTBA
U €ro coeauHeHW. AMQOTEpHBIC CBOWCTBAa OKCHIA U THUIAPOKCUAA ATIOMHHHUS, THAPOKCOKOMILICKCHI
ATFOMUHUSL.

OObmas xapakTepucTtuka MeTamioB modounsx moarpynn (b-rpymm) [lepuomwdeckoii cucteMsr
XUMHNYCCKHUX JICMCHTOB.

Ousnyueckne W XUMHUYECKHUE CBOICTBA Xpoma W ero coeauHeHuil. OKCUABI U THUIPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpoMaTs! u AUXpOMATHI, IX OKHCIUTENbHBIE CBOMCTBA. [lonyyenne n
MPUMEHEHHUE XpoMa.

®u3nYecKre U XMMHYECKHE CBOWCTBA MapraHiia M €ro coeAuHeHui. BaxxHelume coeauHeHus
maprauna(ll), mapranma(lV), mapraana(VI) u mapranma(VIl). [lepmanranar kamusi, €ro OKHCIUTEIbHBIE
CBONCTBA.

dusnyecKkre U XMMHUECKHE CBOMCTBA jkelle3a U ero coequHeHuit. OKCUABI, TUIPOKCHIBI U COJIH
skenesza(ll) u xxenesa(lll). [Tonmyuenue u mpuMeHeHuUe Kene3a U ero CIjIaBoB.

dusnveckre U XUMUYECKHe CBOMCTBAa Mean U e€ coennHeHmi. [lomydeHne u npuMeHeHne Meu 1
€€ COeJIMHEeHU.

Huuk: mosyueHue, (QU3MUSCKUE M XMMHYECKHE CBOHCTBA. AMDOTEpHBIC CBOWCTBA OKCHIA U
TUAPOKCHJIA IIMHKA, THIPOKCOKOMILIEKCH TMHKA. [[puMeHeHne IIMHKa 1 ero COeMHEHUH.

OKCIiepUMEHTaIbHBIE METOJBI M3y4YeHHs BEIIeCTB M WX MPEBpAIleHWi: H3y4YeHHe O0pa3ioB
HEMETAJIIOB, TOPEHHE cepbl, pocdopa, Kelie3a, MarHus B KUCIIOPOJIS, U3yUeHUE KOJLICKIUN «MeTaibl 1
CIUTaBB», B3aWMOJEWCTBUE INEIOYHBIX W IIETOYHO3EMEIbHBIX METa/UIOB C BOJOH (BO3MOXKHO
WCIIONIb30BaHME BHIEOMATEPHAJIOB), B3aUMOICHCTBUE IIMHKA U JKEJIe3a C PaCTBOPAMH KHUCIIOT U IIEJI0YeH,
KaUCCTBCHHBIC PCAKIMM Ha HEOPraHMYCCKHC aHWOHBLI, KAaTHMOH BOJOpOAa MW KAaTUOHBI MCTAJIJIOB,
B3aPIMOIIeI71CTBPIe THAPOKCHUIOB aJliOMHUHUA W IUHKa C paCTBOpaMH KHUCIOT U menoqeﬁ, peuICHUucC
SKCIIEPUMEHTAIIBHBIX 3a/1ad 1o TeMaM «['amorensn», «Cepa u e€ coenuHeHUs», «A30T U docop U ux
COCZIMHEHMsI», «MeTallbl TIaBHBIX TOATPYIID», «MeTasbl MOOOYHBIX OATPYIII).

XuMUA U )KU3Hb.

Ponp xumMum B oOeclie4eHWM YCTOMYMBOTO pa3BUTHA uYenoBedecTBa. [loHATHE O HAYYHBIX
METOJIaX TO3HAHWA M METOJIOJIOTUU HAydHOTO WCClefoBaHus. HaydHble TpPUHIUIBI OpraHu3aluu
XUMHYECKOTO TIPOU3BOJICTBA. [IpOMEITIIIIEHHBIE CITOCOOBI MOTYUSHUST BAXHEHIIIIX BEIIECTB (HAa MPUMEpPE
MPOM3BOJICTBA aMMHaKa, CEPHOM KHUCIOTHI, MeTaHoa). [IpoMBINIIIEHHBIE CITOCOOBI MTOTyYEHUSI METaIIIOB
U CIUTaBOB. XHMHYECKOE 3arps3HEHHE OKPYXKAlollel cpeibl U ero mnocieactBus. Poms xumunm B
obecreueHnN YHEPTETUIECKON 0€30MaCHOCTH.

XuMmusli W 3I0pOBbEe deNOBeKa. JlekapcTBeHHBIE cpeacTBa. lIpaBmiia HMCIOIB30BaHUS
JIEKapPCTBEHHBIX MpenapartoB. Poilb XMMUM B pa3BUTUN MEIULIUHBIL.

Xnmus MUKW OCHOBHBIC KOMIIOHCHTBI, ITHIICBBIC )106aBKI/I. Pomp xummu B O6eCHe‘IeHI/II/I
MUTIIEBOM 0€301MacHOCTH.

Kocmernueckne u mapdroMepHble cpejactBa. beiroBas xumus. IlpaBuwia 0Ge3omacHOTO
WCIIOJIb30BaHMsI IIPETapaToOB OBITOBON XUMUH B ITIOBCEIHEBHOM KU3HU.

XWUMHS B CTPOUTEIILCTBE: BAXKHEHIITHE CTPOUTEIHHBIC MaTEPHAITBI (IIEMEHT, OCTOH).

XuMUS B CETBCKOM X03siiicTBe. OpraHudecKkue ¥ MUHEpaJbHbIE YI0OpEHHSI.



CoBpeMeHHbBIE KOHCTPYKITMOHHBIC MaTEpHalibl, KPacKW, CTEKIIO, KepamuKa. Marepuanbl s
3JIEKTPOHHUKHU. HaHoTexHOMOTHH.

PacuéTtHpic 3agaun.

Pacuérer: Macchl BemecTBa i 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEUIECTBA, MACCE WIIH
00BEMY OIHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, MacChl (00BEMa, KONMYECTBA BEIIECTBA)
MPOAYKTOB PEAKINH, €CITH OJTHO M3 BEIIECTB MMEET NMPUMECH, MacChl (00bEMa, KOIMYECTBA BEIIECTBA)
MPOAYKTa PEaKLMM, €CIM OAHO M3 BEILIECTB JAHO B BUAE PACTBOPA C ONPEAECIEHHOM MAacCOBOM HOJIEH
pPacTBOPEHHOTO BEIIECTBA, MAaCCOBOM MOJIM M MOJISIPHON KOHIICHTPAIMHM BEIIECTBA B pacTBOpE, JOIH
BBIX0/1a IPOAYKTA PEAKIIUN OT TEOPETUIECKH BOZMOXKHOTO.

MexXmpeaMeTHBIE CBSI3H.

Peanuzarus MeXNnpeIMeTHBIX CBS3€H MPU M3YYCHUU OOIICH W HeopraHudeckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS HYepe3 HKCIIONb30BaHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IOHSATHHA, TaK W
MOHSATUMN, MPUHATHIX B OTJIENBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: SBICHUE, HAYYHBIH (DaKT, THUIOTE3a, TEOPHUs, 3aKOH,
aHajgn3, CHHTE3, KIacCH(PHKAIUs, MePHOIUIHOCTb, HAOIIOACHUE, M3MEpPEHHE, SKCIEPHMEHT, MOICIb,
MOJICTIPOBaHHE.

®dusuka: MaTepusi, MUKPOMHUP, MaKpOMHUP, aTOM, IJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, YHEPTETHYECKUI YPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSTHHE
BEIIeCTBA, WICATbHBIN ra3, YU3NIEeCKUe BETHIUHBI, €IMHUIIB H3MEPEHHUs, CKOPOCTh, SHEPTHUS, Macca.

Buonorwust: kimeTka, opraHu3M, dKocucTeMa, onocdepa, MeTabOIM3M, MAKPO- ¥ MUKPO3JICMEHTHI,
OeTKH, KUPBI, YIIIEBObl, HYKICHHOBBIC KHUCIOTHI, (DepMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPTHH B SKOCHCTEMAX.

I'eorpadus: MuHEpasbl, TOPHBIC MOPOBI, MTOJIE3HBIE HCKOMIAEMbIe, TOIUIUBO, PECYPCHI.

TCXHOHOFHSI: XUMHNYCCKasA HpOMI)IHIJ'ICHHOCTI), MeTaHHprI/ISI, CTpOI/ITCJ'II)HI)Ie MaTCpI/IaIH)I,
CEJIbCKOXO3SMCTBEHHOE MIPOU3BOJICTBO, MUILEBAs MIPOMBINIUIEHHOCTb, (hapmaneBTHYECKAs
MPOMBIIIUICHHOCTh, TPOU3BOJICTBO KOCMETHYECKHX IIPENapaToB, IPOU3BOIACTBO KOHCTPYKIIMOHHBIX
MaTCpI/IEIJ'IOB, SHCKTpOHHaH HpOMLIH_IJIeHHOCTI), HAHOTCXHOJIOTHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [TPOI'PAMMEI 110 ®U3UKE HA YPOBHE
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA30OBAHI A

JIMYHOCTHBIE PE3YJbTATBI

B cooTBeTCTBUU € CUCTEMHO-AEATENBHOCTHBIM OIXO0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3YIbTATOB
OCBOCHHMSI TIpeIMeTa «XUMHS» Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUSI BBINENEHBI CIIEAYIOIINE
COCTaBIISIOIINE: OCO3HAHME OOYYarOIIUMUCS POCCHUICKONW TPaKAAHCKON WACHTUYHOCTH, TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATENBHOCTH W CaMOOMPEIEIICHHIO; HaIWdhie MOTHBAIMH K OOY4YEHHIO;
TOTOBHOCTh U CHOCOOHOCTh OOYYalOUIMXCSl PYKOBOJACTBOBATHCS MPUHATHIMU B OOIIECTBE MPaBUIAMHU U
HOPMaMH TIOBE/ICHHSI, HAIMYME PAaBOCO3HAHUS, S9KOJIOTHYECKOH KYJIBTYPBl; CIIOCOOHOCTH CTaBUTh LIENIU U
CTPOUTD KU3HCHHBIC TUIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHHS MpEAMETa «XUMHSI» OTPa)karoT cHOPMHUPOBAHHOCTH OMBITA
MO3HABATENFHOM W MPAKTUYECKOW  JIESTEIBHOCTH  OOYYalOIIMXCS B Ipolecce peann3aluu
00pa3oBaTeNbHON AESITEIHHOCTH.

JImdHOCTHBIE pe3yNbTaThl OCBOCHUS MpEeIMeTa «XHUMHUSD» OTPAKAIOT C(HOPMUPOBAHHOCTEH OTIBITA
MO3HABAaTENIFHOM W MPaKTUYECKOW  JICATEIBHOCTH  OOy4amoIIuxXcsi B Mpolecce  pealu3aluu
00pa3oBaTenbHON AEATEHHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHMSA

0CO3HaHUs 00YYaIOLIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 0053aHHOCTEH, YBOKCHHS K 3aKOHY
Y TIPaBOTIOPSIIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMAX U MPaBUIIaX MEXINYHOCTHBIX OTHOLIEHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH MAEATENLHOCTH TPH CO3JaHUU Y4YEOHBIX TPOEKTOB,
peleHny y4eOHbBIX U MO3HABATENBHBIX 3371a4, BHIMOITHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JOTHKY W apTyMEHTBI JPYTUX TpU
aHaJIM3€e Pa3IMYHBIX BHIOB YI€OHOU AEATEIHHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMA:

LIEHHOCTHOTO OTHOIIECHHUS K UICTOPUYECKOMY M HAyYHOMY HACJIEHNI0 OTEYECTBEHHON XUMUM;

YBOXKEHHS K IIPOLIECCY TBOPYECTBA B OOJACTH TEOPUH H TMPAKTHYECKOTO TPWIOKECHHUS XVMHH,
OCO3HAHMSI TOTO, 4YTO JaHHBIE HAYKH €CTh pe3ylbTaT JJIUTENbHBIX HaONIOJeHHH, KPOMOTIMBBIX
SKCIIEPUMEHTANBHBIX TOUCKOB, TIOCTOSHHOTO TPYZa YUE€HBIX U MPAKTUKOB;

WHTEpeca W MO3HABATEIHHBIX MOTHUBOB B TOJNYYEHHUH ¥ TOCIEIYIOIIEM aHaln3e MHPOPMAIHHA O
MEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCITUTAHMA:

HPaBCTBEHHOI'O CO3HAHUS, ITUUECKOTO MMOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAaIlUH, CBSA3aHHBIE C XUMHYECKHMH SIBICHUSMHU, W TNPUHUMATH
OCO3HaHHBIE PEILIEHHS], OPUEHTHPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

FOTOBHOCTM OLIEHMBaTh CBO€ TIOBEJECHHE W TIOCTYIIKM CBOMX TOBapuIled C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN OCTYIIKOB;

4) ¢popMupoBaHNs KyJbTYPbl 310POBbA:

MOHUMAaHUsl [EHHOCTEH 370poBOro MW Oe3omacHoro o0pa3a IKH3HH, HEOOXOJUMOCTU
OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 310POBbIO;

coOurozieHns mpaBuil 0€30MacHOro OOpalleHHus C BELIECTBAMH B OBITY, TOBCEHEBHOW KHU3HU, B
TPYIOBOH I€ATEIBHOCTH;

MOHUMAaHUS LIEHHOCTH MPaBUJ UHIUBHUIYaJIbHOTO M KOJUIEKTUBHOTO OE30MaCHOrO MOBEACHUS B
CUTYalUsIX, YIPOXKAIOIIUX 3I0POBBIO U KU3HH JIIOJIEH;

OCO3HAHUS TIOCIEACTBUA W HENPHUATHA BPEOHBIX NPHUBBIYEK (YmoTpeOJeHHs ajKorous,
HapKOTHUKOB, KYPEHHS);

5) TpynoBoro BocnuTaHUsA:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIIEJIOBATEIbCKON  JICATEILHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOW U IPYTHX BUAAX AEATEITHHOCTH;

YCTaHOBKHU Ha aKTHBHOE YyJacTHE B PEIICHHUHU MPAKTUUECKUX 3aa4 COLMAIbHON HalpaBIEHHOCTH
(B paMKax cBOEro Kiacca, IKOJbl);

WHTEpeca K MPaKTHUYECKOMY H3YUYCHHUIO MPOodecCHi pa3InyHOro pojia, B TOM YHCIE Ha OCHOBE
MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMHH;



YBaXEHUS K TPYLy, JIIOIAM TPYJa U pe3yJbTaTaM TPYAOBOU AESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYAIbHOW TpaeKTOpUH OOpazoBaHUs, Oymyrien
npodeccu ¥ peanu3alnid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) 3K0J10rU4eCcKOro BOCIIUTAHMS:

9KOJIOTHYECKH IIEIECO00PA3HOTO OTHOIIEHHS K MPHUPOJIE KaK HCTOUYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MMOHMMaHUS TJIO0AJBHOTO XapakTepa »SKOJIOTHMYECKHUX TMPOOIeM, BIUSHHUS 3KOHOMHUYECKUX
MPOIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMAIBHOM Cpelibl;

OCO3HAaHUSI HEOOXOAMMOCTH HWCIOJIb30BAHUS MOCTIDKEHHH XHMHUHM JUIl DEHICHUS BOIPOCOB
paIoOHaIBHOTO MPUPOIOTIOIH30BAHHNS;

AKTHBHOTO HEMPUATHUS AEHCTBUM, MPUHOCSIINX BPEI OKPYKAIOIIEH MPUPOAHOU cpele, yMEHUS
MPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOTMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX JEHCTBUH H
MPeIOTBpAIATh UX;

HaJu4Msl Pa3BUTOLO HKOJIOTMYECKOTO  MBINUICHHS, SKOJOTMYECKOHM KyJIbTYypbl, OIIBITA
JIEATEIbHOCTH 3KOJOTMYECKON HANpPABICHHOCTH, YMEHHS PYKOBOJACTBOBATHCS MMHU B IMMO3HABATEIbHOM,
KOMMYHHKaTI/IBHOﬁ u COLII/IaJILHOI\/'I IMPAKTHKCE, CHOCOOHOCTH H YMCHUA AKTUBHO IPOTUBOCTOATH
uaeonornu xeMohoouu;

7) HeHHOCTH HAYYHOI'0 IO3HAHUSL:

MHPOBO33pPEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOLIECTBEHHOM
MIPAKTHKY;

MMOHUMAaHUS CTIENM(PUKN XUMIH KaK HaAyKH, OCO3HAHHA e€ poyid B (POPMUPOBAHUH PAIIHOHAIIEHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUH LENOCTHOTO MPEACTAaBICHUSI 00 OKpYXKAroIeM MHUpE Kak O EAHHCTBE
NPUPOABI M YEJNOBEKa, B MO3HAHUW MPUPOAHBIX 3aKOHOMEPHOCTEH M PEUICHWH MPOOJIEM COXpaHEHUS
MPUPOIHOTO PABHOBECHUS,

yOeXKIEHHOCTH B 0CO00H 3HAYUMOCTH XUMHH JUIS COBPEMEHHOW IMBHWIM3AIMU: B €€
TYMaHHUCTHYECKON HAIPaBICHHOCTH U BRKHOW POJIM B CO3AaHUH HOBOHM 0a3bl MaTepHaIbHOU KYJIBTYPHI, B
peleHnu TI00anbHBIX MPOOJIEM YCTOHYHMBOIO Pa3BUTHS UYEJIOBEYECTBA — CHIPhEBOIl, 3HEPreTHUECKO,
MUIIEBON M HKOJIOTHYECKOH 0E301MacHOCTH, B PA3BUTHU MEAMIIMHBI, 00ECIIEYCHUH YCIOBUM YCIEITHOTO
TpyZa ¥ SKOJIOTHUECKH KOM(QOPTHOW JKU3HU KaKIOTO UlieHa 00IIeCcTBa;

eCTeCTBeHHO-HaquOfI T'paMOTHOCTHU: IMOHMMAaHUA CYIIHOCTH METOJ0B IMO3HAHUS, UCIIOJIB3yEMBIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh MOJydaeMble 3HAHUS I aHAIW3a U OOBSICHEHUS
SBIICHUI OKPYXKAIOMIETO MHUpPa W TPOUCXOJANIMX B HEM W3MEHEHW, YMEHHUS JelaTh OOOCHOBaHHBIC
3aKJIFOUCHHA Ha OCHOBC HAay4YHBIX q)aKTOB U UMCIOIUXCA JAaHHBIX C LCJIBIO IMOIYYCHUA AOCTOBECPHBLIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTbHO HWCIOJIb30BaTh XWMHUYECKHWE 3HAHUWS IS pelleHHus IMpodiieM B
PCAIBHBIX )KU3HCHHBIX CUTYallUAX,

WHTepeca K TT03HaHUIO0, UCCIIEI0BATENBCKOM IeATENNbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPBIBHOMY 00pa30BaHUIO M CaMO0OOPa30BaHUIO, K AKTHBHOMY
IMOJIY4YCHUIO HOBBIX 3HAHWUM 110 XUMUH B COOTBETCTBUHU C )KU3HEHHBIMH HOTpe6HOCT5[MI/I;

WHTEpeca K 0OCOOCHHOCTSIM TPy/ia B pa3iIM4YHbIX cepax npodeccrHoHambHOH IesITeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MPOTPAMMEI 110 XUMHH Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHMs BKITFOYAIOT:

3HAYNMBIC I (1)OpMI/IpOBaHI/I$I MHPOBO33PCHUA O6yanOHII/IXC${ MEXKAUCHUIITIMHAPHBIC
(MexXnpeMeTHbIE) OOLICHAYYHbIE TOHSITHS, OTPAXKAIONIME IIEIOCTHOCTh HAYYHOH KapTUHBI MHUpa |
CHeIM(pUKY METOJIOB MTO3HAHWSI, UCTIOIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, SHEPTHS,
SIBICHUE, TPOLIECC, CHCTEMa, HAYYHbIH (aKT, MPUHIIMII, T'MIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOPHS,
ucclieIoBaHne, HaOJr0IeHIe, I3MEPEHNE, DKCIIEPUMEHT U JIpYTHE);

YHHBEpCAJIbHbIE ydYeOHbBIE IeHCTBHA (ITO3HABATENIbHBIC, KOMMYHHUKATHBHBIC, PETYJSTHUBHbBIE),
obecnieunBarome (GopmMupoBaHWe (QYHKIMOHAIBLHOW TI'PAaMOTHOCTH M COIUAIBHOH KOMIIETCHIIUU
0o0yJaronmxcs;



CIIOCOOHOCTH oOyJaromnuxcs WCIIOJIb30BaTh OCBOCHHBIC MEXXTUCITUTLTHHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHWS W yHHBEpCANbHbIE ydeOHBIE NEHCTBHUS B MO3HABATENHFHOW W COIMAIBHON
MIpaKTHUKeE.

MeranpeaMeTHbIC  PE3yJbTaThl  OTPAXKAIOT  OBJAJICHUE  YHUBEPCAIBHBIMH  YYCOHBIMH
MO3HABATENFHBIMIA, KOMMYHUKATHBHBIMU M PETYIATUBHBIMA JCHCTBHAMHU.

IMo3naBaTe/bHbIE YHHBEPCAJIbHBIE YUeOHbIE AeiicTBHS

1) 6a3oBble JJoruYecKue AeCTBH:

CaMOCTOSITETFHO  (OPMYJIMPOBATh W  aKTyaIHM3HpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENEIATh LENN ACATENFHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JAOCTHKEHUS, COOTHOCHTH
PE3yIBTATHI ICATENHHOCTH C TIOCTABICHHBIMH IEJSIMU;

WCTIONB30BaTh P OCBOCHUH 3HAHWN MPUEMBI JIOTHYECKOTO MBIIIICHUS: BBIACISATh XapaKTEPHbIC
NPU3HAKK MOHATHH M yCTAaHABIMBATH MX B3aWMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTHS TS
00BSICHEHHSI OTACIBHBIX (DAKTOB U SIBJICHHIA,

BEIOMpATh OCHOBAHUS M KPUTEPUH IS KiTacCH(hUKAIIMU BEIIECTB M XUMHUYECKUAX PEaKITuil;

yCTaHaBIUBATh MPUYNHHO-CIICICTBEHHBIC CBSI3M MEXKY H3y4aeMbIMU SIBICHUSMU;

CTPOUTH JIOTHUECKHE pacCyXIeHus (MHAYKTUBHBIC, NETyKTHBHBIE, MO0 AHAJIIOTHH), BBHISBIATH
3aKOHOMEPHOCTA W TIPOTHBOPEUHS B PACCMAaTPUBAEMBIX SBIEHHUSIX, (OPMYITHUPOBaTh BBIBOIABI U
3aKIJIIOUEHUS;

MIPUMEHATH B IpOLEcCce TIO3HAHUS UCIIONIb3YEMbIE B XMMUH CUMBOJIMYECKUE (3HAKOBBIE) MOJIETH,
MPeoOpa3oBEIBATE MOJIENFHBIC TPEACTABICHIS — XMUMHAYECKHI 3HaK (CHMBOJ) 3JEMEHTa, XUMHUYECKas
¢dopmyina, ypaBHEHHE XUMUYECKOH peakiuy — MPpH PeIICHUN y4eOHBIX I03HABATENBHBIX M MPAKTUYECKUX
3a7a4y, MPUMEHATh Ha3BaHHBIC MOJENIBHBIC NPEICTABICHUS IUIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3yYaeMBbIX BEIIECTB U XUMHIECKHUX PEaKIIni.

2) 6a30BbIe HCCIEN0BATENbCKHE TeHCTBHA:

BJIa/IETh OCHOBaMH METOJIOB HAYYHOT'0 IMO3HAHUS BEILECTB U XUMUUYECKUX PEaKIIuii;

(dhopMynHUpoOBaTh 1IEIH H 33291 UCCIIeIOBaHUS, HCIIOIH30BATh OCTABICHHBIE U CAMOCTOSTEIIEHO
c(hopMyIIMpoBaHHBIE BOMPOCH B KadecTBE WHCTPYMEHTA TO3HAHWS W OCHOBBI s (HOpPMUPOBaHUS
THITOTE3bI M0 MTPOBEPKE MPABUIBLHOCTH BBICKA3hIBAEMBIX CYXKICHUIA,

BNIJIETh HAaBBIKAMH  CaMOCTOSITENIFHOTO  TUIAHUPOBAaHUS W TPOBENCHHS  YUYCHHYECKUX
SKCMIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHWS HAONIOAATh 3a XOJIOM IIPOLECCa, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €0 Pe3yNbTaT, POPMYIHPOBATh 0OOOIIEHHSI U BEIBOJIBI OTHOCHUTEIHHO JOCTOBEPHOCTH
pe3yJIbTaTOB UCCIICIOBAHMUS, COCTABISTh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON PadoTe;

MPHOOpETaTh OMBIT YYCHHUYECKOW HCCIIEOBATEIhCKON U MPOEKTHON NEATENbHOCTH, TPOSBISTH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHHs IPaKTHYIECKHUX 3aiad,
MIPUMEHEHUIO PAa3TUYHbIX METOJOB MTO3HAHMSL.

3) pa6ora ¢ uHpopmanueii:

OPHUEHTHPOBATHCA B PA3IMYHBIX HCTOYHMKAX HWH(OpManuu (HAyIHO-TIOMYJSpHAs IUTepaTypa
XUMHYECKOTO COJIEpIKaHusl, CIIpaBovHbIe ocobusi, pecypcsl MHTEpHETa), aHATH3UPOBaTh WHPOPMALIUIO
pa3IMYHBIX BWJIOB M (QOpPM IMpEJCTAaBICHUS, KPUTHYECKH OICHWBaTh €€ JOCTOBEPHOCTh U
HENPOTUBOPEYNBOCTD;

(hopMynHpoOBaTh 3apPOCHl U IPUMEHATH Pa3IMYHbIE METO/IBI IIPU MOKCKE U 0TOOpe MH(pOopManuy,
HEOOXOTUMOH JUTSl BBITTOTHEHUS YUEOHBIX 32124 ONPEeIEHHOTO TUIIA;

MpUOOpeTaTh OMBIT HUCIOJIB30BAHUA WH(MOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTHUMAJbHYIO (OPMY TIpEACTaBICHHS WHPOPMAIUH (CXEMBI,
rpaduKy, TuarpaMmebl, TaOJIUIBI, PUCYHKH U JIPYTHE);

WCTIONB30BaTh HayYHBIM S3bIK B KaueCTBE CPEJCTBa MpH paboTe ¢ XUMHUYECKOH MH(opMamei:
MPUMEHATh MEXIpeaMeTHble ((PU3NYecKue W MaTeMaTHYecKHWe) 3HAaKW K CHUMBOJBL,  (OPMYIIHI,
ab0peBUaTyphl, HOMEHKIIATYPY;

HCTIONB30BaTh 3HAKOBO-CHMBOJIMYECKUE CPEJCTBA HATIISAHOCTH.

KOMMyHl/IKaTl/IBHbIe YHUBEPCAJIBbHBIC y‘leﬁl{ble JeiicTBUs:



3a]1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYkT1aeMOi TEMBI B XOJI€ TUAIOTa W/UIIN TUCKYCCHUH,
BBICKA3bIBaTh UJeH, (POPMYyITHUPOBATH CBOU MPEIUIOKEHUSI OTHOCUTEIHHO BBITTOIHEHHS IPEATI0KEHHON
3a/ayuy;

BBICTYNIaTh C TIPE3CHTAIlMCH pe3yJbTaTOB IO3HABATEILHOW JICSITEIBHOCTH, TIONYYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHKAMHU IIPH BBIMOJHEHHH XMMHYECKOI'O 3KCIEPUMEHTA,
MPAKTHYECKON pabOTHI IO UCCIICIOBAHUIO CBOWCTB U3yYaeMbIX BEIIECTB, pealn3aliy yIeOHOTO MPOEKTa,
U (OPMYJIMPOBATH BBIBOJIBI IT0 Pe3yJbTaTaM MPOBEJAEHHBIX UCCIEOBAHHUMA MyTEM COTTIACOBAHHUS TIO3HITUH
B X07Ie 00CyXIeH!Us 1 0OMEHa MHEHUSIMHU.

PeryasiTuBHbIe yHUBepcaabHble yueOHbIe AeficTBUS:

CaMOCTOSITEJIPHO  TUTAHUPOBATH U OCYIIECTBIATHL CBOKO IMO3HABATEIBHYIO JEATCIBHOCTD,
ompeaensis €€ LEMd W 3a7a4yd, KOHTPOJHPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeTaraeMblii aITOPUTM JICHCTBHIA TIPH BBIMOJHEHUH YUYEOHBIX M MCCIICIOBATEIbCKUAX 3a/1a4, BEIOMPATh
HauOosnee 3PPEKTUBHBIA CIIOCOO MX PEIICHUS ¢ YYETOM IOJyYeHHUS HOBBIX 3HAHUN O BEIIECTBAX U
XUMHUYCCKHUX PEAKIHAX;

OCYIIECTBJIATh CAMOKOHTPOJIb JeSTENFHOCTH Ha OCHOBE CaMOaHalIM3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATDI

[IpenmeTrHbIe pe3yabTaThl OCBOEGHHS MPOrPaMMBbI 10 XMMUHU HA YIIyOJEHHOM ypOBHE HA YPOBHE
cpeaHero o0miero o0pa3oBaHus BKIOYAIOT CHICHU(PUUECKUE U YIeOHOTo NpeaMeTa « XUMUs Hay4dHbIC
3HAHWS, YMEHUS U CIOCOOBI JEHCTBUI 0 OCBOCHUIO, MHTEPIIPETALIMH U MPEOOPa30BaHUIO 3HAHUN, BUJIBI
JESITEIbHOCTH T10 ITOJIyYSHHUIO HOBOTO 3HAHUS U PUMEHEHHIO 3HAHUI B Pa3JIMUHBIX YUE€OHBIX CUTYALMSIX,
a TaKkKe B pEANbHBIX JKU3HEHHBIX CHUTyallUsAX, CBA3aHHBIX C XUMHUEH. B mporpamme mo XuMuu
MIpeIMETHBIE Pe3yJIbTAThI IPEACTABICHBI [0 FOJaM U3YUYEeHHUS.

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHSD» OTPaxaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHHUH: O MECTe M 3HAYCHUH OpPraHWYEeCKON XMMHHU B CHUCTEME
€CTECTBCHHBIX HayK M €€ pojau B OOECIIE€YCHHWH YCTOWYHMBOIO PAa3BUTHs UYEIOBEUECTBA B PELICHUH
npo0JIeM SKOJOTMUECKON, SHEPreTHYECKOM 1 MUILEBON O€30MaCHOCTH, B Pa3BUTUH MEAULIMHBI, CO3JaHUU
HOBBIX  MaTepHajoB, HOBBIX  HCTOYHHUKOB  DHEPrud, B  OOECIEYeHUH  PaIMOHAIBLHOTO
NPUPOAOTIONB30BaHNs, B (OPMHPOBAHMM MHUPOBO33PEHHMS W OOIIEH KyJIbTYphl YeJOBEKa, a TaKKe
9KOJIOTMYECKH 00OCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOAHOMN Cpeae;

BJIa/ICHHE CHCTEMOW XMMHUYECKHUX 3HAHWH, KOTOpas BKIIOYAeT: OCHOBOIIOJIAralOIINE MOHITHA —
XMUMHUYECKHI 3JIEMEHT, aToM, PO M DJICKTPOHHAas 000JioYka atoma, S-, P-, d-aTOMHbIC OpOUTAIH,
OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, I'MOpuAM3alisl aTOMHBIX OpOuTanei, MOH, MOJEKYyIa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATENIEHOCTh, CTEMEHb OKHUCIEHMS, XUMHUYECKas CBA3b, MOJb, MOJSpHas
Macca, MOJSPHBIA OO0BEM, YTIIEpPOAHBINH CKeleT, (yHKIMOHANbHAs TpyMMa, pajukal, CTPYKTYPHBIE
¢dopmynbl (pa3BEpHYTHIE, COKpAIIEHHBIE, CKEJETHBIE), M30MEPUsl CTPYKTYpPHash M NPOCTPAaHCTBEHHAs
(reoMeTpuyeckas, ONTUYECKas), N30MEPbI, TOMOJIOIHYECKUN DS, TOMOJIOTH, YIIIeBOAOPOIbI, KUCIOPOI-
M a30TCo/ep)Kalllie  OpraHMYecKWe COEAWHEHHWS, MOHOMEp, TIIONIMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUST; TEOPUH, 3aKOHBI (meproandeckuii 3akon 1. V. Menaeneesa, Teopust
CTpoeHMsl opranmdeckux BemecTB A. M. BbyrnepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB, 3aKOH
COXpaHEHUS W TMPEBpAIlEHHs] YHEPTHH NPU XUMHUYECKHUX PEAKIHSIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUI
S3BIK XUMHUH, MUPOBO33PEHUECKHE 3HAHUS, JIe)KAIUEe B OCHOBE TIOHUMAHHS TPUIMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBJICHMH; MPEACTABICHUA O MEXaHM3MaX XUMHUYECKHX PEaKIMH, TEPMOAMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX WX MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB W TPYII aTOMOB B
MOJIEKyJIax (MHAYKTHBHBIH W Me30MepHbId 3¢ dekTsl, opueHTanTsl | u |l poma); dakrtonornyeckne
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH W 0€30MacHOM HMCIOJIb30BAHMH BAKHEHIINX OPraHMYECKHX
BEIICCTB B OBITY W MPAKTUUECKOU JESTEIbHOCTH YeJIOBEeKa, OOMIMX HAYYHBIX MPUHIMIIAX XUMUYECKOTO
MPOM3BOACTBA (Ha MPUMEPE MPOU3BO/ICTBA METAaHOJIa, IEPEPA0OTKU HEPTH);



cpOpMHUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEPHBbIC NMPU3HAKM IOHATHH, YCTaHABIMBATh HX
B3aUMOCBSI3b, UCIIOIb30BaTh COOTBETCTBYIOLIUE IOHSTUS IIPU OIMCAHUM COCTaBa, CTPOCHUS U CBONCTB
OpPraHMYECKUX COETUHEHMI;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCIONb30BaTh XWMHUYECKYI0 CHMBOJHMKY JUIS COCTABJICHHUS MOJEKYJIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYIT OPTaHUIECKHUX BEIECTB;

COCTaBIISITh ypPaBHEHUS] XUMHUECKUX PEaKIMH U PACKPBIBATh UX CYIIHOCTb: OKHCIHTEIBHO-
BOCCTAaHOBHUTEJBHBIX PEAKLUl IOCPEACTBOM COCTABJICHHUS JJIEKTPOHHOro OajaHca 3TUX pEaKlui,
peaxknuii HFOHHOro 0OMEHa IMyTEM COCTaBIICHHSI X HOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHEHHUIA;

W3TOTaBIMBATh MOJEIH MOJIEKYJ OPraHUYeCKUX BEIECTB AJISI MIUTIOCTPALMHA MX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

cOpPMHUPOBAaHHOCTh YMEHHI: YCTAaHABIWBATh IIPUHAAJIEKHOCTh M3YUYEHHBIX OPraHHYECKUX
BEIIECTB IO MX COCTaBY M CTPOSHHIO K OIpPENeN€HHOMY KIAcCy/TpyIIe COCAMHEHHH, NaBaThb UM
Ha3BaHuA 1o cucrtemarndeckoil HomeHknarype (IUPAC) u mpuBoguTh TpuBMalbHBIE Ha3BaHUS IS
OTHENbHBIX NPEACTaBUTENEH OpPraHMYeCKUX BEUIECTB (ITWJIEH, AauUeTWICH, TOIYOld, IJIMLEPHH,
STUJICHIJIUKOIb, (eHon, ¢GopManblIerua, aueTajblerui, aleToH, MYypaBbHHAs KHCJIOTa, YKCYCHas
KHCJIOTa, CTEapHHOBAs, OJICMHOBAs, MAIbMUTHHOBAs KUCIOTHI, [VIMIMH, AJAaHUH, MalbTo3a, (pPyKTO3a,
AQHWINH, AUBUHWI, U30TPEH, XJIOPOIPEH, CTUPOI U IPyTHe);

c(OpPMHUPOBAHHOCTb YMEHHMS ONPENEIATh BUA XUMHUUECKON CBSI3H B OPraHMYECKUX COCTHMHEHUSIX
(xoBaJIeHTHas U HOHHASI CBsI3b, G- U T-CBSI3b, BOJIOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTb YMEHHUSI MPUMEHSThH MOJIOKEHUSI TEOPHH CTPOCHUSI OPraHUYECKUX BEIECTB
A. M. bytniepoBa 11151 00BSCHEHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa U CTPOCHUS;

c(OPMHUPOBAHHOCTb YMEHUH XapaKTepPH30BaTh COCTaB, CTPOCHHUE, (PHU3HYECKHE U XUMHUYCCKHE
CBOICTBA THUNMYHBIX MpEACTaBUTENICH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB,
LIUKJIOAJIKAHOB, AJKCHOB, aJIKaANEHOB, aJJKUHOB, apOMAaTHUECKUX YTIEBOAOPOIOB, CIIUPTOB, aJbIETUIOB,
KETOHOB, KapOOHOBBIX KHCIJIOT, NMPOCTBIX M CJIOXHBIX 3(HUPOB, KUPOB, HUTPOCOEAWHECHUH U aMHUHOB,
AMHHOKHUCIIOT, OEJIKOB, YIJieBOAOB (MOHO-, JW- W TOJHCAaXapHIOB), WIUTIOCTPUPOBATH T€HETHUYECCKYIO
CBA3b MEXIYy HUMH YpPaBHEHMSIMH COOTBETCTBYIOIIMX XHUMHMYECKHX pEaKIUH C HCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYJT;

c(OPMHPOBAHHOCTh YMEHHS MOATBEPXKIATh HA KOHKPETHBIX MPHMEPax XapakTep 3aBUCHMOCTH
PEaKIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COSIMHEHUH OT KPaTHOCTH W THIIA KOBAaJICHTHOW CBSI3H (O- U
T-CBSI31), B3AUMHOT'O BJIMSTHUS ATOMOB U TPYIIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAaHHOCTb YMEHMS XapaKTE€PH30BaThb HCTOYHHUKH YTJIEBOJOPOJHOIO CHIphsl (HEPTH,
NPUPOJHBIA Ta3, Yroib), CIOCOOBl €ro mnepepaboTKHM W MPaKTUYeCKOe NPUMEHEHHE IPOTYKTOB
nepepaboTKy;

c(OpPMHUPOBAHHOCTD BJIAJCHUSI CUCTEMOI 3HaHUI O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHUS —
HAOMIOEHNH, W3MEPEHHH, MOJENMPOBAHUHU, OSKCIIEPUMEHTE (peaJlbHOM U MBICIEHHOM) W yMEHHUS
NPUMEHSTH 3TH 3HAHUS,

c(OPMHUPOBAHHOCTb YMEHHS MPUMEHATH OCHOBHBIE OINEPALlMM MBICIUTEIBLHON NESTEIBHOCTH —
aHallM3 W CHHTE3, CpaBHEHHME, O00O0OIIeHWe, CHCTEeMAaTH3alMIO, BBISBICHUE NPUYWHHO-CIIEICTBEHHBIX
CBSI3€M — JJIsl UBYUYEHHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIINN;

c(OPMHUPOBAHHOCTb YMEHMI: BBISBIATH B3aHUMOCBS3b XUMHUYECKHX 3HAHUH C TMOHATHSIMH H
NPEACTABICHUSIMA JPYTUX €CTECTBEHHO-HAYYHBIX MPEeIMETOB JUIsl Oojiee OCO3HAHHOTO NOHUMAaHUS
CYIITHOCTH MaTe€pHabHOTO EIHMHCTBA MUPA, MCIIONIH30BATh CUCTEMHBIE 3HAHUS TI0 OPTaHWYECKOW XHMHUHU
IUTsL OOBSCHEHMS ¥ TPOTHO3UPOBAHUS SABJICHUH, UMEIOIIMX €CTECTBEHHO-HAYUHYIO IIPUPOAY;

c(OPMHUPOBAHHOCTb YMEHHI: MPOBOIUTH PACUYETHI MO0 XMUMUYECKUM (OpMYJiaM M YpaBHEHHUSIM
XUMAYECKUX PEeaKIid C HCIOJNb30BaHHEM (U3NYECKUX BEIMYMH (Macca, 00bEM Ta30B, KOJIHMYECTBO
BEIIECTBA), XapPaKTEPHU3YIONIMX BEHIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACU€Thl IO HAXOXKJIECHHUIO
XUMHYECKOH (hOPMYJIbI BEIIECTBA 10 U3BECTHHIM MACCOBBIM JIOJISIM XHUMHYECKUX JIEMEHTOB, POJYKTAM
CrOpaHHs, TUIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHWI: NPOTHO3UPOBATh, AaHAJIM3UPOBATh M OIEHUBATH C MO3MIUHN
9KOJIOTHYECKOH 0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOHM3BOJACTBEHHOM JESTENbHOCTH YEJIOBEKa,
CBSI3aHHOHN C mepepabOTKOM BEILECTB, MCHOJIb30BaTh MOJIYYEHHbIE 3HAHMS VIS MPHHATHS TPAMOTHBIX
pereHuit mpobiieM B CUTYalHsIX, CBI3aHHBIX C XUMHUCH;



c(OPMHPOBAHHOCTh YMEHHI: CaMOCTOSATENFHO TUIAHHPOBATH M TMPOBOJIUTH XUMHYCCKHI
SKCIIEPUMEHT (TOy4eHHWE W W3YYEeHHWE CBOWCTB OPTaHWYECKHX BEIIECTB, KadYeCTBEHHBIE pPEaKIUU
YIJIEBOIOPOJIOB PAa3IMYHBIX KJIACCOB M KHCIOPOACOICPKAIIMX OPTaHMYECKHX BEIECTB, pPELICHUE
9KCHEPUMEHTANBHBIX 3a/ad MO0 paclo3HABaHUIO OPraHMYECKHX BEIIECTB) C COOJIIOJCHUEM IPAaBHII
Oe3omacHOTO0 OOpalIeHHs C BeIeCTBAMH W JabOopaTOpHBIM 00OpymOBaHHWEM, (OPMYyIHUPOBAThH IIEIh
WCCIICIOBAHUS, TPEACTaBIATh B PA3NUYHON (opMme pe3ylnbTaThl IKCIEPUMEHTa, aHaJIN3UPOBATh U
OLIGHUBATH MX JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTH YMEHUIL:

COONIOIaTh TpaBWJIa DJKOJOTHYECKH IIeJecOO0pa3HOrO TOBEACHHSA B OBITY W TPYIOBOH
JESITeIbHOCTH B LIEJSIX COXPAHEHHsSI CBOETO 37I0POBBsI, OKPY’KaIOIIEH MPUPOJHOMN Cpellbl U TOCTHXKEHHS €
YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO [IEHCTBHSI HA JKHUBBIE OpPTaHU3MBI ONpPEeAeNEHHBIX
OpraHUYeCcKUX BEIIECTB, TOHMMAas cMblich nmokasatens [11K;

aHaJM3MPOBATH 11€JIeCO00Pa3HOCTh MPUMEHEHHS OPTaHUYECKUX BEIIECTB B IPOMBIIIIIICHHOCTH U B
OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TIONB3a;

c(hOpPMUPOBAHHOCT, YMEHHH: OCYIIECTBISTh  IICJICHANPABICHHBI TIOWCK  XHMHAYECKOW
WHQOPMaIUK B Pa3IMYHBIX UCTOYHMKAX (Hay4Has W y4eOHO-HaydHas JIMTepaTypa, CpeACTBa MacCOBON
uHpopMmaruy, VHTEpHET W [pyrue), KPUTHUYECKH aHAIM3HPOBATH XUMHUYECKYI0 HWH(MOpPMAITHUIO,
nepepabaTeIBaTh €€ M UCIOIH30BATh B COOTBETCTBHUH C TIOCTABICHHON yaeOHO! 3aaadeil.

11 KJIACC

[IpeameTrHble pe3ynbTaThl OCBOCHUS Kypca «O0mIas 1 HeOpraHuIecKasi XUMHUSD) OTPayKaroT:

c(hOpMHUPOBAHHOCTH TPENCTABICHUN: O MaTepUATbHOM EIMHCTBE MHpPa, 3aKOHOMEPHOCTSIX H
MM03HABAaE€MOCTH SIBJICHUI IIpUpoOJbl, 0 MECTC U 3HAYCHUHN XUMUHU B CUCTEME €CCTCCTBCHHBIX HAYK U eé poiin
B 00ECIEYCHUH YCTOMYMBOTO PAa3BUTHs, B PEHICHUH MPOOJEM SKOJOTHMYECKOH, SHEPreTHUECKOH U
MUIIEBON OE€30MaCHOCTH, B Pa3BUTHH MEIWIMHBI, CO3MAHWM HOBBIX MAaTEpPHajOB, HOBBIX HCTOYHUKOB
SHEpPIHH, B 0OECIIEUeHNH PAIlMOHAIBHOTO MPUPOIOIONB30BaHMs, B (POPMUPOBAHHH MHPOBO33PEHUS U
o0miell KyJIbTyphl YeJIOBEKa, 8 TAKKE SKOJIOTHUECKH 00OCHOBAHHOT'O OTHOIICHUSI K CBOEMY 3JJOPOBBIO U
MIPUPOJIHON Ccpefie;

BIIQJICHUE CHCTEMOW XMMHUYECKHUX 3HAHWH, KOTOpas BKIOYAET: OCHOBOIIOJIATAONINE TTOHITHI —
XMUMHUYECKHI DJIEMEHT, aTOM, PO aToMa, M30TOIIbl, IEKTPOHHAs 000J0YKa aToma, S-, P-, 0-aToMHbIE
OpOHUTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aTOMa, TMOpUAM3AIlMs aTOMHBIX OpOWTAJCH, WOH,
MOJIEKYJIa, BAJIEHTHOCTh, JJIEKTPOOTPHUIIATENEHOCTh, CTENEeHb OKHCICHHs, XHMHYEeCKas CBs3b
(KoBasleHTHAsI, NOHHAS, METAJUTHYECKAsI, BOJIOPOJIHAS ), KPUCTAIUTMUYECKAS PEIIETKA, XUMHUYECKas PeaKIns,
pacTBOp, DIEKTPOJIUTHI, HEIIEKTPOJUTHI, DIEKTPOIUTHYECKAs JTUCCOIMAINS, CTENeHb JHCCOIUAIINY,
BOJIOPOAHBIN TOKa3aTellb, OKHCIUTENh, BOCCTAHOBHUTEIb, TEIUIOBOH A((EKT XUMHUYECKOH peakIuy,
CKOPOCTh ~XMMHUYECKOH peakliuu, XWUMHUYECKOe paBHOBECHE, TEOpUHM W  3aKOHBI  (Teopus
3JIEKTPOJIUTUYECKON Jucconuanuu, nepuoanieckuit 3akon .M. MeHeneeBa, 3aK0OH COXpaHEHHUSI MaCChl
BCIIECTB, 3aKOH COXpPAaHCHHA W MPEBpalICHUA DQHEPTHUU IMPU XUMHNUYCCKUX PCAKIUAX, 3aKOH ITOCTOAHCTBA
COCTaBa BEIECTB, 3aKOH JEHCTBYIONIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJHYECKHU SI3BIK XHMUH,
MHPOBO33PCHUCCKHUE 3HAHUS, JIC)KAIME B OCHOBE NIOHMMaHHA IMMPUIMHHOCTU U CUCTEMHOCTH XUMHWYCCKUX
HBHCHHﬁ; COBPEMCHHBIC TIPCACTABIICHUA O CTPOCHUH BCUICCTBA HAa aTOMHOM, MOHHO-MOJICKYJIAPHOM M
Ha/JMOJIEKYJISIPHOM YPOBHSIX; IPEACTABICHHUS O MEXaHU3MaX XUMHUUECKUX PEAKINi, TEPMOANHAMHYECKHX
M KHHETHMYECKHX 3aKOHOMEPHOCTSX HX IPOTEKaHHs, O XHMHUYECKOM paBHOBECHH, pacTBOpax H
JICTIEPCHBIX cHcTeMax; (haKTOJOrMYecKue CBEJCHUS O CBOMCTBAX, cOCTaBe, MONYyUYeHHH W Oe30ImacHOM
WCIIOJI30BaHUN BAXHEWIIMX HEOPraHWYECKUX BEIIECTB B OBITY M TNPAKTHYECKOH JESTEIbHOCTH
YeNoBeKa, OOIIMX HAyYHBIX MPUHIMIIAX XUMHUYECKOTO IPOU3BOACTBA,;

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁi BBIABJIATE XapPAaKTCPHBIC INPU3HAKH HOHS[THfI, YCTaHaBJIMBATh UX
B3aUMOCBA3b, UCITIOJIB30BATH COOTBCTCTBYIOINHE ITOHATHA IIPHU OITMCAHUN HECOPraHWYCCKUX BCUICCTB U UX
MIpeBpaIleHUN;

c(OPMHPOBAHHOCTH YMEHUSI HCIOJIH30BATh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUs (opMym
BEIIECTB M YpaBHEHWN XHMHYECKHMX peakiui, cucrematuueckyto HomeHknatypy (IUPAC) wu
TPUBUAIIbHBIC HA3BAHUS OTAEIbHBIX BELIECCTB;

c(OPMHUPOBAHHOCTb YMEHHSI ONPEAENIATh BaJCHTHOCTb M CTENEHb OKUCICHHS XUMHUYECKHX
JJIEMEHTOB B COCNWHEHHSX, BHJ XHMHOYECKOW CBSI3M (KOBAJEHTHAs, WOHHAS, METaJLUTUYECKas,
BOJIOPOHAS), TUI KPUCTAUTNIECKON PEMIETKH KOHKPETHOTO BEIIIECTBA;



cOpMHPOBAHHOCTh YMEHHS OOBACHATH 3aBHCHMOCTh CBOWCTB BEIIECTB OT BHJA XHMHYECKOMH
CBSI3W W THIA KPUCTALINYCCKON pEméTkr, OOMEHHBIM ¥ JOHOPHO-aKIENTOPHBIA MEXaHH3MBI
o0pa3oBaHHs KOBaJICHTHOU CBSI3H;

c(OPMHUPOBAHHOCTb YMEHUIl: KiIacCH(PUIUPOBATh: HEOPraHMYECKHE BEIIECTBA IO MX COCTABY,
XUMUYECKHE PEaKLUH [0 Pa3InYHbIM NIPU3HAKAaM (UHCIIy M COCTAaBY PEarvpyrollux BELIECTB, TEIJIOBOMY
3 dexTy peakunu, N3MEHEHUIO CTEIIEHEH OKHCICHUS JIEMEHTOB, OOpaTUMOCTH, yYacTHIO KaTanu3aTropa
U JIpyTHe); CaMOCTOSATENILHO BBIOMPATh OCHOBAHUS M KPUTEPHHU AJIS KIIacCH(DUKALINK N3yYaeMbIX BEIIECTB
Y XUMHUUYECKUX PEaKIIHii;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICH MepHoandeckoro 3akoHa Jl. . Menneneesa u
JEMOHCTPHPOBATH €T0 CHCTEMaTH3UPYIOLIYIO, OOBSICHUTENFHYIO U MPOrHOCTUYECKYIO (DYHKIINY;

cOPMHUPOBAHHOCTb YMEHMH: XapaKTEepU30BaTh 3JCKTPOHHOE CTPOCHHE aTOMOB W HOHOB
XHMHYECKUX AJIEMEHTOB IepBoro—ueTBéproro nepuosioB Ilepuonuueckoit cucremnl J.M. Menneneena,
UCTIOJIb3YS TOHSATHS «IHEPreTUUECKHE YPOBHH», «IHEPreTHYECKUE MOIAYPOBHU», «S-, P-, d-aTOMHBIC
opbutanmy», «OCHOBHOE U BO30YKAEHHOE JHEPreTHYECKHE COCTOSHHS  aToMay; OOBSICHATH
3aKOHOMEPHOCTH HM3MEHEHMs CBOMCTB XMMHYECKHX JJIEMEHTOB M HMX COEAWHEHUH IO IepHojaM M
rpynnaM Ilepuoanudeckoii cucremsl [. . MeHnaeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOCHUS UX AJIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHHIA: XapaKTepHU30BaTh (OMHMCHIBATH) OOIIME XUMHYECKHE CBOMCTBA
BEHIECTB PA3IUYHBIX KIACCOB, IOATBEP)KIaTh CYIIECTBOBAHHE TEHETHYECKOM CBSA3M MEXAY
HCEOPraHn4CCKUMH BEIICCTBAMU C ITIOMOLIbIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMUUYCCKUX peaKuHﬁ;

c(OpPMUPOBAHHOCThL YMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHUCIHTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxkuuil MOCPEICTBOM COCTABICHMS JIEKTPOHHOIO OajaHca 3THX PEAKLUH; peakluil HOHHOTO OOMeHa
IIyTEM COCTABJICHUS UX IIOJHBIX M COKPALIEHHBIX MOHHBIX YPAaBHEHUMH; pEaKLMi TMIPOJIU3a; peaKiui
KOMITJIEKCOO0pa30BaHus (Ha MPUMEpe THAPOKCOKOMIUIEKCOB IMHKA U AIIOMUHHSA);

c(OpPMHUPOBAHHOCTb YMEHHS OOBSICHATH 3aKOHOMEPHOCTH HPOTEKAHUSI XMMUYECKUX PEaKLuil ¢
Y4ETOM HMX JHEPreTHUECKUX XapaKTEPUCTHK, XapaKTep M3MEHEHMs CKOPOCTH XMMHYECKOW peakIud B
3aBUCHUMOCTH OT Pa3MUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEMICHHsS XMMHYECKOTO PaBHOBECHS MO
BIIUSIHAEM BHEITHUX Bo3jaeicTBuil (mpunium Jle [llarense);

c(OPMHUPOBAHHOCTb yMEHHs XapaKTepU30BaTh XHMHUECKHE PEaKIMH, JISKAIIUE B OCHOBE
IIPOMBIIIJICHHOT'O TIOJTY4YCHUA CepHOﬁ KHUCJIOThI, aMMHaKa, O6IlII/Ie Hay4HbIC TMPUHOUIBI XUMHYCCKUX
ITPOU3BO/JICTB, HeHeCOO6pa3HOCTB MMPUMCHCHUSA HEOPTAaHUYCCKUX BCUICCTB B IMMPOMBIIIJICHHOCTH U B 6BITy
C TOYKH 3pEHHS COOTHOIIEHHUSI PUCK-TIOJIB3a;

c(OPMHUPOBAaHHOCTb BJIAJCHUS CHCTEMOH 3HAHMH O METOJaX HAYYHOI'O IO3HAHMS SIBJICHUHN
NpUPOAbl — HaOJIOJCHUE, HW3MEPEHHE, MOJAEIMPOBaHHE, SKCIEPUMEHT (peallbHbld U MBICICHHBIH),
UCIIONIB3YEMBIX B €CTECTBEHHBIX HAayKaxX, YMEHHUsS IPUMEHSATh 3TH 3HAHUSA IPH IKCIEPUMEHTAIBHOM
WCCIICIOBAHUU BELIECTB W sl OOBACHEHHMS XMMHYECKUX SBJICHHWH, MMEIOIIMX MECTO B MPHUPOIE,
HpaKTquCKOﬁ JCATCIBbHOCTH YC€JIOBEKA U B HOBC@ﬂHeBHOﬁ KHU3HU,

C(i)OpMI/IpOBaHHOCTB YMCHHA BBIABJIATH B3aWMOCBA3b XUMHWYECKUX 3HAHUW C TOHATHSIMU H
NPEACTABICHUSIMA JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsi Oojiee OCO3HAHHOIO IOHHUMAaHUS
MaTCpUuaJIbHOI0 CAMHCTBA MUPA,

c(hOpPMHUPOBAHHOCTh YMEHHS MPOBOIUTh PACUEThI: C MCIIOJIb30BAHUEM IMOHATHH «MaccoBas JOJIs
BEIIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIMSDY; MAcChl BEIIECTBA WIIM 00bEMa rasa 10 U3BECTHOMY
KOJINYECTBY BEIECTBA, Macce WJIM OOBEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKLHUH BEIIECTB; TEIIOBOTO
a¢ddexra peakumy; 3HaAYEHHS BOIOPOJHOTO IOKA3aTeNsl PAacTBOPOB KHCIOT M IIENOYel ¢ M3BECTHOU
CTETEHbIO ANCCOLMANNU; Macchl (00bEMa, KOMMYECTBAa BELIECTBA) MPOAYKTa PEAKLUH, €CIU OIHO W3
HCXOAHBIX BEIIECTB AAHO B BUJE pacTBOpa ¢ ONpencIEHHON MacCcOBOM 0JIel pacTBOPEHHOIO BEIIECTBA
WA JaHO B M30BITKE (MMEEeT MPUMECH ); AOJIH BbIX0/1a POAYKTa peaKnH; O0bEMHBIX OTHOIIEHHH Ta30B;

c(hOpPMHUPOBAHHOCT, YMEHHH: CaMOCTOSTEIBHO IUIAHMPOBATh M IPOBOJUTH XHMHUYECKHIMA
OKCIEPUMEHT (NPOBEICHHE peakuuii HOHHOro OOMeHa, MOATBEP)KACHHE KadeCTBEHHOTO COCTaBa
HEOPraHWYEeCKNX BEIECTB, OIPEJEICHNE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI0 HHAMKATOPOB,
W3yYEeHUE BIHAHUSA DPA3IWYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOH peakluu, pelIeHne
OKCIEPUMEHTANBHBIX 3a7a4 mo TemaM «Mertamns» U «Hemeramne») ¢ coOMOACHHWEM MPaBUI
Oe3omacHOro oOpalIeHUs] C BEIIECTBAMU M J1a0OpaTOpPHBIM 000pyJOBaHHEM, (OPMYIHUPOBATH IIEJb
UCCIICIOBAHUS, NPEACTaBIATh B Pa3IMyHON (opMe pe3ysibTaThl SKCIEPUMEHTa, aHAIM3UPOBaThb U
OLICHHUBATb UX JOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh, YMEHHH: COONIIOATh IpaBUja IIOJb30BAHHMS XHMHYECKOH IMOCYIOH U
nabopaTtopHeiM 000pynOBaHMEM, OOpaIleHUs] C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIHUSMHU II0
BBITIOJTHCHHUIO JTA00PATOPHBIX XMMHUYCCKUX OIBITOB, SKOJIOTHUYECKHU 1EJIeCO00Pa3HOTO MOBEACHHS B OBITY
U TPYIOBOH NEATEIHLHOCTH B LIENSAX COXPAHEHHUS CBOETO 30POBbS, OKPYXKAIOIICH MPUPOTHON Cpenbl u
JIOCTIKEHHUS €€ yCTOMYMBOTO Pa3BUTHS, OCO3HABATH OMACHOCTh TOKCHYECKOTO ICHCTBHA Ha IKUBBIC
OpTraHU3MBI OTNIPEIEIEHHBIX HEOPTAaHNIECKHUX BEIIECTB, MIOHIMast cMbIch mokaszarens [1J1K;

c(OpMUPOBAHHOCTh ~ YMEHHI: OCYIICCTBISATH  IICJICHANPABIICHHBIA TIOUCK  XHMHUYECKOU
nH(pOpPMAIMHN B Pa3IMYHBIX UCTOYHHKAX (HaydHas W ydeOHO-HaydHas JUTEpaTypa, CPeiCcTBa MacCOBOU
nHpopMmaruy, VHTEpHET W Jpyrme), KPUTHUECKH aHANM3HPOBATh XHWMHYECKYI0 HH(OopManuio,
nepepabaThiBaTh €€ M UCIOIb30BaTh B COOTBETCTBHY C TIOCTABJICHHON yueOHOM 3a1aueii.



TEMATUYECKOE IINIAHUPOBAHUE
10 KJIACC

Ne ni/m HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbl

Pasznen 1. TeopeTudeckue 0CHOBBI OPraHHYECKOH XHMUH
IIpenmet oprannueckoid Xumun. Teopust CTPOCHUS

KoauyecTBO 4acoB

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTebHbIE

pecypchbl

11 opramyeckux coenuHeHwnit A. M. bytneposa 8
Hroro mo paznemy 8
Pazjnen 2. YrieBoaopoasl
2.1 [IpenenpHBIE YTIIEBOAOPOABI — aJTKAHBI, IIHKJIOATKAHBI 5
2.2 HenpenenbHbie YriieBOJOPOABI: alIKEeHbI, aJIKaIHEeHbI, aTKUHBI 14
2.3 ApomMaTtuieckue yrieBoJopo/Ibl (apeHsl) 8
2.4 [TpupoaHbIe UCTOYHKKH YTIIEBOJOPOIOB U HX MepepadoTKa 4
2.5 ["anoreHnpou3BoAHbIE YIIIEBOIOPOI0B 4
Hroro mo paznemy 35
Paznen 3. Kuciiopoaconep:xanue opranndeckne coeJUHeHUs
3.1 Cruptsl. @enon 11
39 KapOonusbHble cOeAMHEHMS: aJIbAECTHIBI U KETOHBI. 21
Kap6onoBsie kucinoTsl. Ciioxxablie 3hupsl. JKups
3.3 VrneBoabl 9
Hroro no pazaeny 41
Pasnen 4. A3oTconep:kaiiue oprannyecKkue coeJuHeHus!
4.1 ‘ Amunbl. AMMHOKUCIIOTHL. benku 12
HWroro o paznemy 12
Pasznen S. BeicokoMoJieKyIsIpHbIE COCANHEHHUS
51 ‘ BpICOKOMOJIEKYJISIPHBIE COETMHEHMS 6
Hroro no pazaeny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne n/m HaunmeHoBaHue pa3aejioB U TeM NPOrPAMMBI

Paznen 1. TeopeTudyeckue 0CHOBBI XMMHHU

Crpoenne aroMma. Ileproamdaeckuii 3akoH u Ileproanaeckas

KoauuecTBO yacoB

DJIeKTpOHHbIE (M (ppoBLIe)
o0pa3oBaTe/ibHbIe pecypchl

11 cucTeMa XMMHYeckuX snemenToB 1. . MenaeneeBa 9
1.2 Crpoenue BemecTBa. MHOrO0Opa3ue BEmECTB 11
1.3 XuMHAYeCKUe PeaKIiui 19
Hroro mo paznemy 39
Pa3nen 2. Heopranuveckast XuMHus

2.1 Hemeramnnsr 31
2.2 MerTamibt 23
Hroro no pasaeny 54
Paznen 3. XuMus u ;ku3Hb

3.1 ‘ MeToapl TO3HAHUS B XUMUAU. XAMUSA U )KU3HD 9
Hroro mo paznemy 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne n/m Tema ypoxka

HpCI[MeT 1 3HAYCHUC OpFaHI/I‘IeCKOﬁ XUMUU, MPEACTABICHUEC O

KoauuecTBo yacoB

Jara usyyenust

DJIeKTPOHHbIe U (POBbIE
o0pa3oBaTeJIbHBIE pecypChl

. MHOT000pPa3HuH OPraHUYeCKUX COCAMHEHHUN !
DIeKTPOHHOE CTPOCHUE aToMa yriiepoia (OCHOBHOE U

2 BO30YXIEHHOE COCTOSTHUS ). BajleHTHBIC BO3MOXKHOCTH aTOMa 1
yriepozaa

3 XuMHUecKast CBA3b B OPraHUYECKUX COCTUHEHUSIX. MeXaHU3Mbl 1
00pa3oBaHHs KOBAJIEHTHOU CBS3H, CIOCOOKI pa3phiBa CBsI3EH

4 Teopus crpoenust opranudeckux coennaeHuii A.M. bytieposa 1

5 Bunasl u3oMepuu: cTpyKTypHas, IPOCTPAHCTBEHHAS. 1
DJeKTPOHHBIC APPEKTHI B MOJICKYJIaX OPraHHMYECKUX COCIUHEHUIM

6 [IpencraBienue o kaccU)UKALMK U CHCTEMaTHYeCKas 1
HoMeHknatypa (IUPAC) oprannveckux BeliecTs

7 Knaccudukarus peakiuii B OpraHuuecKoi XUMHH 1

8 Cucremaruzanus 1 0000IEHNE 3HAHNI 110 TEME 1
AJKaHbI: TOMOJIOTHYECKHH psif, o01mas popMyia, HOMEHKIATypa

9 Y M30MepHUsl, JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE 1
MOJIEKYT

10 Pu3NYECKUE U XUMUYECKUE CBOMCTBA AJIKAHOB 1

11 Haxoxnenune ankanoB B npupojae. CriocoOb! TOTy4YeHNs U 1
NPUMEHEHHUE aJKaHOB
ukmoankansl: o0mas Gopmyna, HOMEHKIATypa U H30Mepus,

12 0COOEHHOCTH CTPOEHHS U XUMHUYECKHX CBOIMCTB, CIIOCOOBI 1
NOJY4EHUs 1 IPUMEHEHHE
Pemenune pacu€THbIX 3aa4 Ha ONpeieNIeHHE MOJIEKYJISIPHOM

13 (hopMyITBI OPraHUYEeCKOro BEIIECTBA MO0 MACCOBBIM JIOISIM aTOMOB 1
3JIEMEHTOB, BXOSIIMX B €ro cocTaB. Cucremaruzanys u
0000111eHIe 3HAHHUH TI0 TEME

14 AJIKeHBI: TOMOJIOTHYECKHH psifl, 001as popmyiia, HOMEHKIATYpa, 1




QJICKTPOHHOC U MPOCTPAHCTBEHHOC CTPOCHUEC MOJICKYJI.
CprKTypHa}l 1 MUC-TPAHC-U30MEPH AJIKCHOB

dusznueckue U XUMHYECKHUE CBOMCTBA aJIKCHOB. HpaBI/IJ'IO

15 1
MapkoBHUKOBA

16 CriocoObl OTy4eHUs ¥ TPUMEHEHHE AJIKEHOB 1

17 IIpakTueckas pa(EOTa'?\Ig 1 mo teme "[lonmyuenue sTuieHa u 1
U3y4eHHE ero CBOICTB

18 Peuienune pacu€THbIX 3a/1a4 Ha ONPEACICHUE MOJIEKYJISIPHOU 1
(OpMyJIBI OPraHMYEeCKOTO BEIIECTBA

19 AJKaaueHsl: ConpsHKEHHBIC, N30JIMPOBAHHBIC, KyMYJIHPOBAaHHBIE. 1
OCo0EHHOCTH AIIEKTPOHHOTO CTPOCHUS

20 XHUMHYECKHE CBOMCTBA COMPSHKEHHBIX TUEHOB 1

21 Crioco0bI TOy4YeHHsI ¥ IPUMEHEHHE aJKaJneHOB 1
AJIKHHBI: TOMOJIOTHYECKUH psif, o01mast (hopMyiia, HOMEHKIATypa,

22 AIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYT, 1
(uznveckue cBoicTBa

23 XHUMHYECKHE CBOICTBA aIKHHOB 1

24 KauecTBeHHBIE peakinu Ha TPOHHYIO CBS3b 1

25 CriocoObl OTy4eHUs 1 IPUMEHEHHE AJIKUHOB 1

26 Pemenne 3a1a4: pacu€Thl 10 YpaBHEHUIO XMMUYECKOHN peaKIuu 1

27 Cucremaruzanys 1 0000IEHNE 3HAHNI 110 TEME 1
ApeHbI: TOMOJIOTHYECKUH psifl, 001ast popmysia, HOMEHKIIATYpa.

28 DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI OeH30I1a 1 1
TOJyoJa, X (PU3NIECKUE CBOMCTBA

29 XUMHUYECKHE CBOWCTBA APEHOB: PEAKLUH 3aMEIICHHS 1

30 XUMHUYECKHE CBOWCTBA aPEHOB: PEAKLUH TPUCOCANHEHHUS, 1
OKHCIICHHE TOMOJIOTOB OeH30J1a

31 Oco0EHHOCTH XMMHUYECKHUX CBOWCTB CTHUPOJIa 1

32 Pemenune pacu€THbIX 3aa4 Ha ONpeieNIeHHE MOJIEKYJISIPHOM 1
(hopMyJIbl OPraHUYECKOTO BEIIECTRA

33 Crioco0bI MOyYSHHS U IPUMEHEHHE apeHOB 1

34 I'eneTnueckast CBA3b MEKAY Pa3NUYHBIMU KIacCaMH 1

YTJIEBOJOPOJIOB




Pacuétel o ypaBHEHMSIM XUMHUYECKUX PEAKLIHI.

35 o 1
CuctemaTusanus 1 00001IeHIe 3HAHHUN TI0 TeMe

36 [Ipupoansiii ra3. [lonyTHble HeDTSIHBIE ra3bl 1

37 KamMeHHbI# yrois 1 IpOIYKTHI €ro nepepadoTKu 1

38 Hed1b 1 cioco6s! eé nepepadotku HedTu. [Ipumenenue 1
POAYKTOB NepepaboTKu HePTH

39 I'eneTnueckast CBA3b MEKAY Pa3NUYHBIMU KIacCaMH 1
YIIJIEBOIOPOJIOB

40 ["ajoreHONPOU3BOTHBIE YTIEBOAOPOIOB: ANEKTPOHHOE CTPOCHHE; 1
PeaKIyu 3aMEeLICHUS TaJIOreHa

41 HelicTBre nienoveil Ha raloreHnpou3BoAHbIe. B3aumonelicteue 1
JUTaJIOreHaJIKaHOB C MArHUEM U IIMHKOM

42 CucremaTmsanus 1 0000IIeHNE 3HAHUH 110 pa3aery 1
«YTIIeBOIOPOABI»

43 KonTponpHas padorta o teme "YriaeBoaoposr" 1
[IpenenvHble OHOATOMHBIE CIIUPTHL: TOMOJIOTHYECKUH PSi,

44 o0rras popmyia, CTpOSHHUE MOJICKYJI, K30MEPHsl, HOMEHKJIATypa, 1
Kiaccudukariysi, (Pu3nIecKue CBONHCTBA

45 XHUMHUYECKHE CBOMCTBA MPEAEIIBHBIX OJHOATOMHBIX CIIUPTOB 1

46 CriocoOblI MoTy4eHus U IPUMEHEHHE OJTHOATOMHBIX CITUPTOB 1

47 [Ipoctele 3¢upel: HOMEHKIATYpa U H30MEPHS, OCOOEHHOCTH 1
(hU3HYECKUX U XUMHYECKHX CBOICTB

48 MHoroaToMHBIE COUPTHI: STUIICHTIIMKONb U TIIMIEPUH, UX 1
(huznvecKre U XUMUYECKHE CBOWCTBA

49 Crioco0blI MoTy4eHUs 1 IPUMEHEHHEe MHOTOaTOMHBIX CITHPTOB 1

50 ®DeHoI: CTPOSHHE MOJICKYIIBI, (PU3MUECKIE CBONCTBA. 1
TokcuuHOCTh peHona

51 XuMudeckue cBoicTa (heHosia 1

52 Crioco0blI MoTy4eHus ¥ IpUMeHeHre (eHoa 1

53 [paktrndeckast padota Ne 2. PemeHne 3KkCriepuMEHTANBHBIX 33129 1
1o Teme «CIupThl U PEeHOTB»

54 CucremaTtusanus 1 000011eHIE 3HAaHUH 110 TeMe 1

55 AJbIETUIbl M KETOHBI: 3JICKTPOHHOE CTPOCHUE KapOOHUIBLHON 1




TPYMIIBL; TOMOJOTHYECKUE PSAbI, o0mmas popMyia, U30Mepus U
HOMEHKJIaTypa

Anbaeruibl ¥ KETOHBI: (PU3NYECKHUE CBOMCTBA; PEaKIHH

56 1
IPUCOEANHEHHS

57 Peakuun okucneHns M Ka4eCTBEHHBIE PEAKLIUHU albJIETUAOB U 1
KETOHOB

58 CriocoOBI TOTyYeHHsI aIbACTHIOB 1 KETOHOB 1

59 OHOOCHOBHBIC TTPE/ICIIbHBIC KAPOOHOBBIC KUCIIOTHI, 1
0COOEHHOCTH CTPOEHHSI UX MOJIEKYII

60 I/I:soiv[epm{ 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, X (PU3NUECKHUE 1
CBOICTBa

61 XUMHUYECKHE CBOWCTBA MPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX 1
KHCIIOT

62 OCoOECHHOCTH CBOWCTB MypaBbUHOUM KHCIOTEI. MHOTOOOpasue 1
KapOOHOBBIX KUCIIOT
OCOOCHHOCTH CBOWCTB: HENPEACTbHBIX U apOMaTHIECKUX

63 KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIIOT. 1
[IpencraBuTeny BHICIINX KAPOOHOBBIX KHCIOT

64 [TonsiTHE 0 IPOU3BOHBIE KAPOOHOBHIE KHCIIOTHI 1

65 CriocoObl OTy4eHUs 1 IPUMEHEHHE KapOOHOBBIX KUCIIOT 1

66 CrnoxHbIe 3(UPBI: TOMOJIOIHYECKUH psif, oOmias Gpopmyna, 1
M30MepHs U HOMEHKJIaTypa

67 dusnveckrie 1 XUMUYECKHE CBOMCTBA A3(UPOB 1
Pemienne pacy€THbIX 3a1a4: 10 YPABHEHUIO XUMUYECKOU

68 peaxuy, Ha onpeaesIeHHe MOJIEKYIISIPHON (OPMYJIBI 1
OpPraHUYEeCcKOro BEIIECTBa

69 HpaKTI/I‘I"eCKaH pabota Ne 3. Pemenue skcriepuMeHTABHBIX 33734 1
nio Teme "KapbOonoBbie kucinoTsl. CrioxHble 3GUphI"

70 Kupsl: cTpoenne, pu3nveckne 1 XMMHUIECKHE CBOIICTBA 1
(runponus)

71 OCOOECHHOCTH CBOWMCTB JKHUPOB, COJEPIKANINX OCTATKH 1
HETpeaeNbHBIX XKUPHBIX KUCIOT. JKUpBI B IpUpoe

79 MBpu1a Kak COMM BBICHIMX KapOOHOBBIX KHCIIOT, MIX MOIOIIEE 1

I[eﬁCTBHG. IloHsATHE O CHUHTETHYCCKUX MOIOMIUX CPEACTBAX




(CMCO)
I'eneTndeckast CBsI3b YTIIEBOJOPOAOB U KHUCIOPOICOAEPIKAIIIIX

73 OpPraHUYECKUX BEILECTB 1

74 Pacuétsl 10 ypaBHEHMSIM XUMHUYECKUX PEAKIIUHI 1

75 CuctemaTusanus 1 00001IeHIe 3HAHHUN TIO TeMe 1

76 O01mas XxapakTeprUCTHKA YTIIEBOIOB M KIIACCU(DUKAIS YTIEBOIOB 1
(MOHO-, M- ¥ IOJIMCAXAPHIBI)

77 MoHocaxapupl: QU3HYecKHe CBONCTBA U HAXOXK/ICHHUE B 1
npupoje

78 [IpumeHeHnE TIIOKO3bI, €€ 3HAYEHUE B )KU3HEAEATEIbHOCTU 1
OpraHm3Ma

79 Hucaxapusl: caxapo3a, MaJbTo3a H J1akTo3a. HaxoxneHue B 1
MIPHUPO/IE ¥ IPUMEHEHHUE TUCaXapHIOB

80 ITommcaxapunsr: CTPOCHHE MaKPOMOIIEKYT, (m3nueckue u 1
XUMHYECKHE CBOWCTBA, IPUMEHEHHE

81 ITonsiTre 00 UCKYCCTBEHHBIX BOJIOKHAX 1

82 Pemenue pacueTHBIX 3a/1a4 Ha OIPEIEICHNE I0JIA BBIX0/Ia 1
MPOAYKTA PEAKIIMH OT TEOPETHUECKH BO3MOXKHOTO

83 Cucrematuzanus 1 0000IIeHNE 3HAHUH 110 pa3aerry 1

84 KonTponbaas pabora mo Te}:de "Kucnopoaconepxatiue 1
OpPTaHHYECKUE COETMHEHUS

85 AMUHBIL: KITaCCU(UKAIIHS, CTPOSHIE MOJIEKYJI, 0011as (hopMyIa, 1
W30MepHs, HOMEHKIIATypa 1 (PU3NIeCKHe CBOMCTBA

86 XWUMHUECKHE CBOWCTBA an(aTHUECKHX aMUHOB 1

87 AHWINH: CTPOCHUE aHWINHA, 0COOEHHOCTH XUMHUYECKHX CBOICTB 1
aHWITNHA

88 CriocoOblI MoTy4eHus 1 pUMeHeHHe annpaTHIecKuX aMUHOB 1

89 AMHUHOKHUCIIOTBI: HOMEHKJIATYpa U U30MepHsl, GU3NIECKUE 1
cBoiicTBa. OT/IeNIbHBIE MPEJICTABUTENHN 0-AMUHOKHCIIOT

90 XuMHYeCcKHe CBOMCTBA aMUHOKHUCIIOT, UX OMOJIOTMYECKOE 1
3HaYeHHe aMUHOKHUCIOT. CHHTE3 M THAPOIU3 TIENTHIOB

91 Bbenku kak MpupoIHBIC TTOIMMEPHI; CTPYKTYPHI OEITKOB 1

92 XUMHUECKHE CBOWCTBA OCIIKOB 1




A3otc oACpIKaUC I'CTCPOIUKINICCKUX COCAUHCHHUAX.

93 HyxknenHOBBIC KHCIOTHI: COCTaB, CTPOCHUE M OMOJIOTHICCKAS 1
poIB

94 IIpaktraeckas padota Ne 4. Permenue SKCIIepUMEHTATBHBIX 331a9 1
o TeMe «A30TcoAepIKaIIne OPraHuIecKue COSTMHEHS»

95 IIpaktraeckas padota Ne 5. Permenue sKCIepUMEHTATBHBIX 331a4 1
no Teme «Pacrmo3zHaBanne OpraHMYeCcKUX COSTUHEHUID

9% KOHTpOJ‘ILHa:{ pabota o Teme "A30TcoaepKaIIe OPTaHUIECKIE 1
COCIMHEHHS

97 OCHOBHBIE MOHATHSI XUMHH BEICOKOMOJIEKYJIIPHBIX COCIUHEHHI 1
Y METOJIbl MX CHHTE3a —IOJIMMEPU3alisl U OIHKOHICHCALUS

98 [TnactMaccel. YTunu3zaius 1 nepepaboTKa IIacTHKa 1

99 DnacToMepbl: HaTypalbHBIH CHHTETHYECKUE KayuyKu. PesnHa 1

100 BonokHa: HaTypaibHbIe, NICKYCCTBEHHBIC, CHHTCTHYECKHE. 1
[TonuMeps! crielMatbHOTO Ha3HAYCHHUS

101 ITpakTrueckas padora Ne 6. PerieHue 3KCIepUMEHTAIbHBIX 33144 1
no Teme «Pacrno3zHaBaHue mIacTMacc U BOJIOKOH

102 9606HIGHI/IG W CHCTeMaTH3alMsl U3yYCHHOTO MaTepHania 1o TeMe 1

BricokoMoneKynsipHble COeTUHEHUS"
OBIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102




11 KJIACC

Neni/m | Tema ypoka KonnuectBo Jdara uzyyenus JJICKTPOHHBIC HPPOBLIC
4ACOB o0pa3oBaTeJibHbIE pecypchl

1 AtoMm. CocTaB aTOMHBIX siiep. XUMHYECKUH 3JIeMeHT. M30ToITbI 1

2 CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIA 1

3 Knaccnpukarys XUMHIECKUX 3JIEMEHTOB (S-, p-, d-, f-oemenTsn) 1

4 Pacnipenenenue 3JeKTPOHOB 10 AaTOMHBIM OpOUTAIISIM 1

5 DJIEKTPOHHBIC KOH(PUTypaIK ATOMOB 3JIEMEHTOB B OCHOBHOM U 1
BO30YXJIEHHOM COCTOSTHUHI

6 DNeKTpOHHBIE KOH(PHUTYpAIH HOHOB. DIEKTPOOTPHUIIATETFHOCTh 1
[Tepuonnueckuii 3akoH u llepuoanueckas cucteMa XUMUYECKUX

7 anemeHToB [I. 1. MeHaeneeBa, CBsi3b ¢ COBPEMEHHOM TEOPUEH CTPOEHUS 1
aTOMOB

8 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKUX 3JIEMEHTOB H 1
00pa3yeMbIX UMH MPOCTHIX U CJIOMKHBIX BEIIECTB 110 IPYIIaM U IepUoiaM

9 Cucremaru3aius U 0000IIeHNE 3HAHNUN 110 TEME 1

10 Bunbr xummgeckoit cBsizu. MexaHn3Mbl 00pa3oBaHUs KOBaJICHTHON 1
cBs13u. BoopogHas cBs3b. MeXMONEKYJIIPHBIE B3aUMOICUCTBUS

1 BajieHTHOCTh M BaJICHTHBIC BO3MOKHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOM 1
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKHM CTPOSHHEM

12 [IpencrarieHns 0 KOMIUIEKCHBIX COSMHEHUSX: COCTaB U HOMEHKJIATypa 1

13 BerectBa MOJIEKYJISIPHOTO U HEMOJIEKYIIAPHOTO CTPOCHHUS. Turbt 1
KPUCTAJUTMYECKUX PELISTOK U CBOMCTBA BEIIECTB

14 [TonsiTre 0 qucnepcHBIX cucteMax. IIpeacTaBieHe 0 KOJUIOMIHBIX 1
pacTBopax

15 HcruHHBIE pacTBOPHI: HACBHIIICHHBIE U HEHACHIIIICHHBIC, PACTBOPUMOCTb. 1
Kpucramnoruaparst

16 CriocoObI BEIpaKeHHS KOHIICHTPAIINH PACTBOPOB 1

17 PCIJ_ICHI/I? 3a/1a4 C UCTOIb30BaHUEM ITOHATHH «MaccoBas J0JIs 1
PacTBOPEHHOTO BEIIECTBAY, «MOJISIpHAS KOHIICHTPALIHSD)

18 Knaccudukaius 1 HOMEHKIIATypa HEOPraHHUYECKUX BEIIECTB 1

19 Cucremaruzanys 1 0000IEHNE 3HAHUI 110 TEME 1




KOHTpOJ'H)Haﬂ pa60Ta 10 TEMaM <<CTpO€HI/IG aToMa. HCpI/IO):[I/I‘IeCKI/Iﬁ

20 3akoH u [lepuoanueckas cucrema xumMuieckux snementos J[. 1. 1
MenneneeBay, «CTpoeHre BemecTsa. MHOTOOOpa3re BEIIECTBY
Kiraccudukanus XuMUIecKuX peakiiii B HEOPTaHWICCKON U

21 OpraHUYEeCKON XUMHH. 3aKOH COXPAaHCHUS MacChl BEIIECTB; 3aKOH 1
COXPaHCHUS U MPEBPALICHUS SHEPTHH MTPU XUMHUSCKUX PEAKITUSIX

29 TermoBbie 3P PEKThI XUMHUYSCKUX peakiuii. TepMoxumuueckue 1
ypaBHEHUS

23 BbruncieHus 1Mo ypaBHEHUSM XUMUYECKUX PEaKIUN U 1
TEPMOXMMHUYECKUM YPABHCHUSIM

24 CKOpOCTh XUMHYECKOU PEaKIIuH, €€ 3aBUCUMOCTE OT Pa3IHYHBIX 1
(haktopoB. Karanmus u katanmuzaTopsl

25 I'oMoreHHBIE U reTepOreHHbIE PeaKIInN 1

26 [IpakTrueckas padora Ne 1 mo teme "BrusiHue pa3inuuHbix GakTOPOB Ha 1
CKOPOCTh XUMUYECKOH peakiuu"

27 OObpatumble 1 HeOOpaTUMBbIE peaky. XHUMHYECKOE PABHOBECHE 1

28 [MpakTrueckas padora Ne 2 o teme "Bnusiaue pasinuHbix PakTOPOB Ha 1
MOJIO’KEHHE XUMHIECKOTO paBHOBeCHS "

29 OnexTponutndeckas quccoruanus. CuiabHbIE U c1a0ble SIIEKTPOIUTEHI. 1
CreneHp aucconuanuu

30 Honnoe npousseaenne Boasl. Cpea BOAHBIX pacTBOPOB. Bogopogubrit 1
noka3zateunb (pH) pactBopa

31 I'uppoins coneil. Peakiuu, npoTeKkaromue B pacTBOpax 3JIEKTPOJIUTOB 1

32 IIpakTudeckas pabora Ne 3 mo Teme "XuMUYECKHE PEaKIIUK B pacTBOpax 1
3JIEKTPOIUTOB"

33 OKHCIUTENTFHO-BOCCTAHOBUTEILHBIE Peaklni. BaxkHelne okuciuTesnu 1
Y BOCCTaHOBHUTEIN

34 Merto 37eKTpOHHOTO (JIEKTOHHO-HOHHOTO) 6amaHca 1

35 DIIEKTPOJIA3 PaCTBOPOB U PACILIABOB BEIIIECTB 1

36 Pemenne 3a1a4 pa3nuyHbIX TUIIOB 1

37 Pemenue 3aa4 pa3nuyHbIX TUIIOB 1

38 CucremaTusaiys 1 0000IIeHHEe 3HAHUH 110 TeMe " XUMUYeCKHe peakiun'” 1

39 KonTtposbnas padoTa o teme "Xumudeckue peakuun'” 1




[TonoxxeHne HeMETaLIOB B HCpHOI{H‘lCCKOﬁ CHUCTEME XUMHNYCCKHUX

40 anemenToB [[. V1. MenneneeBa u 0COOEHHOCTH CTPOCHUS KX aTOMOB. 1
®u3nyecKue CBOMCTBA HEMETAJIOB

a1 AmoTponusi HeMeTauIoB (Ha IpuMepe KHCIIopoaa, cepsl, ocdopa u 1
yraepona)

42 Bonopon: nonydenne, pu3ndecKkre 1 XUMAYECKIe CBOMCTBA [ mapu st 1

43 l"amorensl: HaXOXIEHUE B IIPUPOJIE, CIIOCOOBI TOMyUYSHHS, (PU3HUECKUE H 1
XUMUYECKHE CBOMCTBA

44 T'anorenoBogopoabl. BaxHeilmire KUCI0poaCOAepKALLUE COCTUHEHUS 1
raJloreHOB

45 JlabopaTopHbie 1 IPOMBIIIIIEHHBIE CTIOCOOBI TIOMYYEHHS TAIOTEHOB. 1
IIpuMeHeHue TAIOTeHOB U UX COEAMHEHHUN

46 [Mpaktuyeckas padora Ne 4. Penienne skcriepuMeHTAIBHBIX 33724 110 1
Teme «['anoreHs»
Kucnopon: nabopatopHbie U IPOMBIIUICHHBIE CIIOCOOBI TTOTYUYSHHS,

47 ¢$usnueckue u xummuueckue cBorcTea. O30H. [IpuMenenne kucnopoaa u 1
030HA

48 OKcuabl ¥ IEPOKCUIIBI 1

49 Pemienue 3a/1a4 pa3nuyHbIX THIIOB 1

50 Cepa: HaxOXI€HHE B TIPUPOE, CIIOCOOBI MOTydeHus], PU3NIEeCKre U 1
XUMHYECKHE CBOWCTBA

51 CepoBoniopo, CyabpuIsl 1

52 Kucnoponconepxkarme coequaenns cepbl. OcOOEHHOCTH CBOHCTB 1
CEpPHOM KHUCIIOTHI

53 [Ipaktnueckas padota Ne 5. Pemienne skcriepuMeHTANbHBIX 3a1a4 10 1
teme «Cepa 1 e€ coe/IMHEHHSD»

54 A3OT: HaXOXXAEHHUE B IPUPOJIE, CIIOCOOBI MOTY4EHUs, (PU3NIECKUE U 1
XHUMUYECKHE CBOHCTBAa. AMMHAK, HUTPHJIBI

55 Kucnoponconepxammue coenuaennst a3ota. OCOOCHHOCTH CBOMCTB 1
A30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro CoeTuHeHMH. A30THBIE YA0OpEeHUs 1

57 ®docdop: HaXOKACHUE B IPUPOJIE, CIOCOOBI MOTYUYCHUs, (GPU3NIECKUE U 1
xuMudeckue cBoiictBa. ®ochuns u pochun

58 Oxcunsl hochopa, hochopcoaepkarue kucaorbl. Conu hochopHoit 1




KHUCJIOThI

59 [Ipumenenne docdopa u ero coennnerwit. PochopHbie yI0OpeHHS 1

60 IIpaktraeckas padora Ne 6 Pemenue 3KcriepuMeHTATBHBIX 32124 TT0 TEMe 1
«A30T 1 Qochop 1 X COEAUHEHUS

61 Yraepoa: HaXOXISHHUE B IPUPOJE, AJUIOTPOITHBIE MOAU(HUKAIIHY; 1
(uznUecKkre 1 XMMHUUECKUE CBOWCTBA TPUMEHEHUE

62 Okcup yrnepona(ll), okcun yrinepona(lV), yroipHas kuciiora u e€ cosiu 1

63 Pemrenue 3agay pa3nuyHbIX TUIIOB 1

64 Kpemnmii: HaXOXKZICHHE B NPHPOJLE, CII0COOBI TTONTyYeHHs, PU3NIECKHUE U 1
XHUMHAYECKHE CBOHCTBA

65 Oxcun kpemuusi(1V), kxpeMHHEBast KUCIIOTA, CUITAKATHI 1

66 [Ipumenenne kpeMHUS U ero coeanHeHui. CTeKI0, ero NoIy4eHue, BUIbI 1
CTeKJIa

67 Pemrenue 3agay pa3nu4HbIX TUIIOB 1

68 Cucrematusanus 1 0600meHue 3Hanmii no Teme "Hemeramsr" 1

69 KonTponbhas padora o teme "Hemeramisr" 1

70 AHanu3 pe3ylnbTaToB KOHTPOJIBHOHN paboThl, KOPPEKIHS OIINO0K 1
[Monoxxenne meTamnos B [lepruoandeckoit cucreMe XUMHIECKUX

71 a5eMeHTOB. OCOOEHHOCTH CTPOEHHUS 3IEKTPOHHBIX 000I0UEK aTOMOB 1
METaJIOB

79 Oobmue ¢puznveckue cBoicTBa MeTayuIoB. [IpuMeHeHne METaIIOB B OBITY 1
U TEXHUKE

73 CrmutaBel MeTasutoB. Kopposust MeTamion 1

74 Pewienue 3a1a4 pa3InyHbIX TUIIOB 1

75 DIIEKTPOXUMHUYSCKHUH PsiJ HAMPsHKEHUH MeTautoB. O01re cCriocoos! 1
MOJTYYEHUS] METAJUIOB
O6mas xapakTepucTika MetauioB |A-rpymnmsl [leprnoanueckoil cucTeMsl

76 XUMHYECKHX 3JIeMeHToB. Hatpuii u kanuii: noiaydenue, GU3NUEcKue u 1
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U MX COCTUHEHUH
Oobmas xapakrepuctuka MetauioB || A-rpynmsl [leproanyeckoit

77 CHUCTEMBI XUMHUYECKHX DJIEMEHTOB. Maruui U KaJbLIUi: TIOIy4YCHHE, 1

(hU3MYECKUE U XUMHUYCCKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
UX COCTMHECHUH




78 JKE€cTKOCTh BOIIBI M CITOCOOBI €€ yCTpaHEHHS 1

79 ANIOMUHUIA: TTOTydeHue, (PU3nIecKre i XUMIYECKHUEe CBOHCTBA, 1
IIpUMEHEHUE

80 Am¢oTepHbIe CBOHCTBA OKCUAA U TUAPOKCHIA ATFOMHUHUS, 1
TUAPOKCOKOMIUIEKCHI AJIFOMUHUS, UX IPUMEHEHHE

81 Pemenne 3aa4 pa3nuyHbIX TUIIOB 1

82 [Ipaktrnueckas padota Ne 7. Pemenne skcriepuMeHTANbHBIX 3aa4 10 1
TeMe «MeTayuibl TJIaBHBIX MOATPYII

83 OO0mast xapakTeprCcTHKa METaJUIOB MoO0uHbIX oArpyn (Bb-rpyrm) 1
Ileproanyeckoil CHCTEMBI XHMUYECKUX JIEMEHTOB

84 PusnvecKre 1 XUMUYECKHE CBOMCTBA XpOMa U €70 COENMHEHUH, NX 1
IIPUMEHEHUE

85 Baxneiimue COE/IMHEHH MapraHLa. [IepmaHranar kanus, €ro 1
OKHCJIUTENbHbIE CBONCTBA

86 PusnvecKre 1 XUMUYECKHE CBOMCTBA XKelle3a U €r0 COETNHEHU. 1
ITony4yeHue u NpUMEHEHNE CIUIABOB JKEJe3a

87 dusznueckre 1 XUMHUYECKUE CBOMCTBA MEIU U €€ COCAUHEHHI, NX 1
MIpUMEHEHHE

88 dusznueckre U XUMHYECKHE CBOMCTBA IIMHKA U €TI0 COSIMHCHUM, UX 1
mpuUMeHeHue. [ MIpOKCOKOMIIIEKCHI IMHKA

89 [Mpaktudeckas padora Ne 8. Penienne sxcrepuMeHTABHBIX 33714 110 1
Teme «MeTasuibl TOOOYHBIX MTOATPYIIID)

90 Pemenue 3a1a4 pa3nuyHbIX THTIOB 1

91 ?606H16HI/I€ Y CHCTEMaTH3aIisl H3YYeHHOTO MaTepHasa 1o TeMe 1

Meramnst"

92 KonTtponasnas padota o teme "Mertamist" 1

93 AHanu3 pe3yJabTaToB KOHTPOJIBHOU padOThl, KOPPEKLHS OIIMOOK 1

94 Ponp xumun B 00ecriedeHnd YCTOWYHBOTO Pa3BUTHSI YEIOBEYECTRA. 1
[TonsiTHE O HAyYHBIX METOAAX MCCIIEOBAHUS BELLIECTB

95 HayuHble mpuHLINIIBI OpraHU3alud XMMUYECKOTO MTPONU3BOACTBA. 1
[IpomblnIeHHBIE CIIOCOOBI MTOMYYCHHUS BAKHEHIIINX BELIECTB

96 XHUMHYECKOE 3arpsI3HEHUE OKPY KAIOLIEN CpeJibl U €0 MOCIEACTBHS 1

97 XuMHUS U 310pOBbE UenoBeKa. JIekapCTBEHHBIE CPEACTBA 1




98 Xumus nuimu. Poas xuMuu B o0ecieyeHuH NUILEBON 0€30I1aCHOCTH 1

99 KocMmeTrnueckue u maphoMepHbIe cpeacTBa. beiToBast Xumust 1

100 XuMus B CTPOUTENIbCTBE. BaykHeiIIe cCTpouTeIbHbIE U 1
KOHCTPYKITHOHHBIC MATEPHAIIBI

101 XuMHUsI B CETLCKOM X03s1#icTBe. OpraHndeckrue ¥ MUHEPaIbHbBIC 1
ynoOpeHust

102 Cucremaruzanusa 1 0000eHHE 3HAHUI 110 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA OBSA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI J151 YYEHUKA
Xumus, 10 xkmace/ Tabpuensta O.C., MackaeB @.H., Tlonomape C.}O. u ap. M.: JIpoda,
2013.

Xummus, 11 xknace/ I'abpuensa O.C., JIsicoa I'.I'. M.: [Ipoda, 2015.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Xumus. 10 kmacc. YueOnuk. YrayoneHusiii ypoBeHb (aBTopel O. C. I'abpuensn, U. T.
Octpoymos, C. 1O. [Tonomapen). 368 c. - M.: Jlpoda, 2017, 126 c.

MeTtoauueckoe nocobue. 10 knacc (aBropel O. C. 'abpuensiH, A. B. Smykosa). 176 c.
HacTtonpnas kuura yuutend. 10 knace. [Ipodunpheiii yposens (aBropsl O. C. ['abpuensn, U.
I'. Octpoymos). 480 c.

Xumusa. 11 xmacc. YueOnuk. YrmyOnenusiii ypoenb (aBropel O. C. I'abpuensn, I'. T.
JIsicoBa). 408 c.- M.: JIpocda, 2017.

Kawnra mns yaurens. 11 kimacc. Yacte |. [Tocobue mns yuureneit (aBropet O. C. ['aGpuensH,
I'.T". JIeicoBa, A. I'. BBenenckas.

Kuwra ms yuutens. 11 kiace. Yacts 1. [Tocobue mst yuuteneii (aropst O. C. I'abpuensn,

I'. T". JIeicoma, A. I'. BBenenckas). 320 c.
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