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HOACHUTEJDBHAA 3AIINCKA

[IporpaMMa MO XUMUU Ha YPOBHE CpEOHETro o0OIIero oO0pa3oBaHUA
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit dexeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON TPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbix B DenepanbHOM  rOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBbIX TnonokeHni «Crtparerun pa3BUTHS BocnuTanus B Poccuiickoi
Odeneparun Ha niepuoa 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0OB K pa3pabOTKe MporpamMMmbl MO XUMHUHU, K OMNpPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble nonoxkenus ®I'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIUMM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oO0pa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB TIPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeNOBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOy4Jarommxcsi Ha YPOBHE CPEIHET0 00Iero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWU TPUPOJbI U B MaTEpPUAIBbHOW MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX weaed W MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO pOJb B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHOM KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHPOBAHKE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
IPUPOIBI M YEJIOBEKAa, KOTOPOe (OPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU IPUMECHEHHUS.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHs cTaja
HEOTHEMJIEMOM YacCThI0O MUPOBOM KYJIBTYPbl, HEOOXOUMBIM yCIOBUEM YCIIEUIHOTO
TpyJa W JKM3HU KaXJI0ro ujeHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
co3ujaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTHMM HampaBlieHa Ha pEIIeHHE



rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEO0OXOMUMYI0 MM IS BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOHKCHHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOIas U HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOI HAYKH: CHCTEMa
3HAHUM MO HEOPraHWYECKOM XMMHUU (C BKIIOYEHUEM 3HaHUM U3 00IIeld XuMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyYECHHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHW4YecKass XUMHS» CcPOpMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEIEIEHHBIX
TEOPETUYECKUX YypOBHIX. Tak, B Kypce OPraHMYECKOM XHUMHH BEIIECTBA
paccMaTpHUBAIOTCSI HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKE€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DIJIEKTPOHHBIX
OpeJICTaBICHUd O cTpoeHMu BenlecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEI[ECTBAX JAIOTCS B PA3BUTHUH — OT YIJIEBOJOPOJIOB JO CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMueckod XUMHM MOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEACTABICHUS] O XUMUYECKON CBS3M, KIacCU(UKAMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpUBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOTO OOHIEro o00pa3oBaHUs
TEOPETUYECKU Marepuan | (PaKTOJOrMYECKHME CBEIEHUS O BeEllecTBaX U
XUMHUUYECKo peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UILIUH,
riyoke TIOHSATh MCTOPUYECKOE M3MEHEHHEe (YHKIMH 53TOro 3akoHa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Ennnast cucrema 3HaHMN O Ba)XHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoJiHsgercss B kKypcax 10 um 11 kmaccos
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA W TPUKIAJIHON
XapakTep. OTH 3HAaHHUS CIOCOOCTBYIOT IOHMMAaHHUIO B3aMMOCBS3M XUMUHU C
IPYTUMH HayKaMH, PACKpbIBAIOT €€ POJIb B II03HABATEIBHOW M MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOIECCY



TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUM XMMHHU, TOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATH MH(POPMAIUIO U
OPUMEHATh €€ U1 TONOJHEHHsS 3HAHUM, pEIIEHUS WHTEUIEKTYalbHbIX U
IKCIIEPUMEHTAIBHBIX UCCIEIOBATENbCKUX 3a7au. B 1enomM coaepkanue yueOHOTOo
npeaMera  «XUMHsS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopMupoBaHre y 0OYyYarOIIUXCS MHPOBO33PEHUYECKONW OCHOBBI IS MMOHHUMAHMS
¢unocopckux uaeH, TaKuX Kak: MaTepUalbHOE €AMHCTBO HEOPraHMYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM M
CTPOEHHEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM JSKCIEPUMEHTa W
pelIeHHsT TNPOTUBOPEUMH MEXAY HOBBIMU (akTaMM M TEOPETHUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpoOiem, a
Takke NpodJieM cOepeKeHUsl SIHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmimaHe pemieHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OoOy4JaromMxcss NPUHATbIE MNPOrpPaMMOM IO XUMHUHU TOAXOAbl K ONPEIEICHUIO
COJIEp)KaHUSI M TOCTPOEHUs NpeIMeTa MpeaycCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX y4YEOHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, IOMCKa, aHalu3a u
00paboTku nH(pOpMaLK, HEOOXOIMMBIX JIsl MPUOOPETEHU OIbITA MPAKTUYECKON
U HCCIIENOBATEIBCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHMsl, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa30BaHuUs, [IPH ONPEACICHUH
COJIEPKATEIIbHOM XAPAKTEPUCTUKHU LEJIed HW3Y4eHUs NpeIMeTa HalpaBiICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JeATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJMYECKOW TOYKHM 3pPEHUs] TAaKOM MOJAXOJ K ONPENENICHUIO LeNed U3y4eHHS
IIpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHM ILEJISMH U3Y4YEHHUS IpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (¢opMuUpOBaHHWE CHCTEMBl XHUMHYECKHMX 3HAaHUM KaK  BaKHEHUIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIYEBble MOHATHUS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHUMUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C MCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;



e pPa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e301macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpErnoJaBaHUM XUMUU B OOJbIIed CTeNeHH OTAAETCA  MPEeArnovYTeHUE
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHus, OPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTEeNIbHON OpraHM3alliy, BIAaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHMSIMU aKTUBHOTO IOJIyYE€HUs 3HAHUI U NMPUMEHEHMSI UX B PEAIbHOM KU3HU
JUISL pEIICHUs] TPAKTUUECKUX 3ajau.

B cBs3u ¢ 3TMM mnpu U3ydeHMHM MpeAMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAKUE IENH U 3391, KaK:

amanranus 00yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAIOIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSTEIFHOMY MPHHITHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopmupoBaHue y OOYyYarOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), UMEIOIINX YHHUBEPCAJbHOE 3HAUEHUE MJI1 pa3jIMuHbIX BHJOB
JESATEIIbHOCTH: PELIEeHUs MMpo0iieM, MOUCKa, aHalu3a U o0paboTKu MH(OpMAIHH,
HEOOXOJUMBIX I TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B IIO3HAaHWUM XHMMHMH, a TaKXKe I OLEHKH C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB Ha OPraHU3M YE€JIOBEKa U MPUPOAHYIO CPELLY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yUarIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHWS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEeHHbIe MH()OPMAIIMOHHBIE TEXHOJOTUH JUIS TIOMCKA M aHaln3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupoOBaHUE U pa3BUTHE Y O0YUAIOIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IJIAHUPOBAHUM W MPOBEACHUU XUMHYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy OOydarommxcs YOeKIEHHOCTH B T'YMaHUCTHYECKOU
HAIpaBJIEHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MpoOiIeM
palMoHaIbHOTO MPUPOJIONOIB30BaHUS, TIOTIOHEHUSI SHEPTETUUYECKUX PECYPCOB U
COXPaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIICHUSI K TPUPOJIE W CBOEMY 3[0POBBIO, a TakKe MPUOOPETEHUS OIbITa
UCTIONb30BaHUS TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBJICHUSMHU.



B yueOHOM mmaHe cpemHero ooOmero oOpa3oBaHHs TMPEAMET «XUMUS
0a30BOr0 ypOBHS BXOAHT B COCTaB MpeaMeTHOU obmactu «EctecTBeHHO-HAyUYHBIE
IPEIMETBD).

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 gacos: B 10 kmacce — 34 gaca (1
yac B Hefento), B 11 kmacce — 34 yaca (1 yac B Hefieno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIy4YEHUM HOBBIX BELIECTB M MaTEpHAIOB. Teopusi CTPOECHHUSI OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHM4ecKkux BemecTB. ['omosnorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupuUKaIMM OpraHUYecKux BemiecTB. HoMmeHknaTypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTH4ecKas) W TpUBUAIbHBIE HAa3BAHUS
BKHEUIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
O3HaKOMJIEHHWE C oOpa3llaMu OpraHMYECKMX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
OMKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAd. MeraH W dTaH —
POCTEUIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBA
(peakuu 3amMelieHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpocTeilliie NpPEeACTaBUTENN AaJKEHOB: (PU3WYECKHE U XHMHUYECKHME CBOMCTBA
(peakiuu  THAPUPOBAHMS, TAJOTCHUPOBAHUA, THUAPATAIMHA, OKHUCICHUS W
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOWCTBa (peakuusi monumepusanuu). [lomydeHne cHMHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH Psifl. ALICTHIICH
— TMPOCTEHIIMIA NpeICTaBUTENb AJIKUHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaKlUMK TMAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaliH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MyYecKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MPUMEHEHue. Tomyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONYYeHue u npumeneHue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIKUMHA K
Pa3JIMYHBIM KJIaccaM.

[IpupoaHbIE MCTOYHUKHK YrIeBOAOPOAOB. lIpupoaHblii ra3 W mOIMyTHBIE
HedTaapie Ta3pl. HedTh u e€ mpoucxoxnenue. CrocoObl mepepaboTku HEPTH:



NEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaTUTUYECKUW), NUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUM:
O3HaKOMJIEHHE C OO0pa3lamM IUIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Hedpte» u  «Yromp», MoIeIHpOBAHHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuérurle 3amaqn.

Bbluncienuss 1Mo ypaBHEHHMIO XHUMHMUYECKOW peakiuu (macchl, 00BEMAa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MPOYKTOB PEAKIIUN).

Kuciopoacoaep:kamue opranndecKue coelMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJMKOJIb W TIIMIEPHH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklus Ha MHOTIOAaTOMHBbIE crHpThI). JleiicTBue Ha
OpraHusM yenoBeka. [[puMeHenne rauueprHa U STUICHTIIMKOJIS.

®deHoN: CTpOCHHE MOJIEKYNbl, (U3NYECKUE U XHUMUYECKHUE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U kemouvl. DPOpMANBIAETHN, ALECTAIBACIHA:  CTPOCHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHBIE PEAKLIMH ), TIOJyYECHHUE U IPUMEHEHNE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbHHAs W
YKCYCHasi KMCIJIOTBL: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOume AJid Kiacca KUCIOT, peakuus 3TepruuKalim), ModyyeHue U NpUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbl1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.

YrneBonmpl: cocTtaB, KjacCU(UKAIUsS ~ yriaeBoJAoB  (MOHO-, JHU- U
nonucaxapuapl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYNbI, (U3WYECKHEe U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcuaom menu(ll), okuciaeHne amMMHauHBIM PacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TJIIOKO3bl), HaXOXJIEHUE B MpPHUPOJE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbl. CTpOEHUE Kpaxmania U
nemnono3bl. du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmania (TUApOJIu3,
KaueCTBEHHAs PEaAKIUs C UOJIOM).




OKCIEpUMEHTANIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIUIEPUHA C
rugpokcugom meau(ll)), anpaeruios (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(ll), B3aummoneicTBHEe Kpaxmana C HOJOM),
IIPOBEJICHHUE NMPAKTHUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTBHI.

Pacuérurle 3amaqn.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A30TcozepKallie OPraHu4eCKUe COCTUHEHUSI.

AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHuyYecKkue coeAuHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coelauHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpAlHsl, KAYECTBEHHbIE PEAKIIMU HAa OEIIKU.

OKCHEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HX MPEBpAIICHUI:
HaOJIIOICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JA€HATypalus OEIKOB MPU
HarpeBaHUM, [IBETHBIC PEAKIIMK OCITKOB.

BbicokoMoJIeKyJIsIDHbIE COeIMHECHUS

OCHOBHBIE MOHSATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
NIOJINMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH —
MOJUMEPU3ALIMS U TTOJIMKOHIECHCALIUS.

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HAaKOMJIEHUE ¢ oOpa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, KiIaccu(uKaius, nepuoJuuHOCTb, HAOII0ACHHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

@dusuka: MaTepusi, DJHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYIIa,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI KX U3MEPEHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPTraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (OEIKH, YIJIEBOJbI, KHUPBHI,
(bepMeHTHI).



['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIE HCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexXHOJIOTHS: THIIEBbIC IPOJYKTHI, OCHOBBI PAIIMOHAIBHOTO ITHUTAHWS,
MOJOIIIME CPEJICTBA, JICKAPCTBECHHBIC M KOCMETHYCCKHUE MPENapaThl, MaTepUaIbl U3
UCKYCCTBCHHBIX M CHHTCTHUSCKHUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 31eMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOHUTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHusl JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpaIKs aTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b MEpUOJUYECKOTO 3aKOHA U [leproamyeckoid cucTeMbl
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHUS CBOWCTB XUMHYECKHX JJIEMEHTOB W
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M IEepUuoaaM.
3HaYCHUE MEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBsI3b. BHABI XMMHYECKON CBS3U
(KoBaJIeCHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonstne o nucnepcHbix cucreMax. VICTUHHBIE UM KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBast 10151 BelIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHUN. Homenxkiatypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckas — peakuud. Kinaccupukanmss — XMMHYECKMX — peakiuil B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUS MAacChl BEUIECTB,
3aKOH COXPAHEHUS U MIPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSIX.

CKOpOCTh peakliiu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnexTponutuyeckas nuccormanus. CyibHbIC U cadbie daeKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, IIEJIIOYHAS.

OKUCIUTETHbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTANIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadimmn «Ilepuonnueckas cucremMa XUMHUECKHX 3ieMeHToB [, .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
OMMUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE NEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHHBEPCAIBHOTO HWHIWKATOpPA, PEaKIWH HOHHOTO OOMEHA),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3muyHbIX (GaKTOpPOB HA CKOPOCTH
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaqn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEaKUUMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. Ilonoxxenne HemetaiuioB B llepuomumueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)XKHEWUIIMX HEMETAUIOB (TajOoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpPEeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE BaKHENIIINX HEMETAIVIOB I X COEJIMHEHUH.

Mertamnsl. [lonoxenne meramnoB B Ileprognueckoil cucreMe XUMUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mme usnyeckue cBoicTBa MetauioB. CIUiaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIIOB.

XHWMHUYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPHWH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
M3YYEHHE KOJUICKIIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/ia4, HaAOJIOJIeHWEe M OINHCAaHHE JIEMOHCTPAIUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIE PEAKIIMM Ha KATUOHBI METAJIIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa M 00BbEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEIIECTB UMEET MPUMECH.

XuUMHUS U )KU3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U THUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEaAKIUH.



ITpencraBiaenuss 00 OOMmMMX HAay4yHbIX MPUHLUIAX POMBIIIJIEHHOIO
MOJIYYECHUS BXKHEHIIINX BEIIECTB.

YemoBeK B MHUpPE BEIIECTB M MAaTE€pPUAIOB: BAXKHEWIIWE CTPOUTEIIbHbBIE
MaTepuaybl, KOHCTPYKIHMOHHBIE MaTepuasbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yA0OpeHus.

XUMHSI W 3I0POBbE YEIIOBEKA: IMpaBUJAa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30aCHOrO HUCIIOJIb30BAHMS MPENapaToB OBITOBOM XUMUU
B IIOBCE/IHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuzamuss  MeXOpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM OOwWed u
HEOpraHn4yeckoil xumuu B 11 Kitacce oCyIIeCTBISETCS Yepe3 UCIIONIb30BAHUE KaK
OOIMX €CTECTBEHHO-HAyYHBIX MOHATHM, TaK U MOHATHH, SBIAIOIINUXCS
CUCTEMHBIMU JIJIs1 OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIaCCHU(UKALMS, TEPUOAUYHOCTh, HAOIIOIEHHE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHHE, SBICHHE.

®dusznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PAMOAKTUBHOCTb, MOJIEKYJIa, SHEPT€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, (PU3NYECKHUE BEIUMYMHBI U €IMHMIIBI HX
U3MEPEHHUs, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKOcHcTeMa, Ouochepa, Makpo- H
MHUKPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MUHEpalbl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCBL.

TexHonorus: XUMHYECKasi NMPOMBILIIEHHOCTb, METAJLUIyprus, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
POMBIIUIEHHOCTh,  (papMaleBTHUECKasi  MPOMBIIIIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX IpenapaToB, MNPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBILIIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCSL TPOTPAMM  CpPETHEro OO0Iero o0pa3oBaHUs (JTUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-mMeTOoau4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHMS NpeIMeTa «XHUMHsSD» Ha YpPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISAIOLINE:

OCO3HaHME OOYYaIOIUMHUCS POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIEHUN JTMUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIMXCsl PYKOBOJCTBOBAThCSI B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pE3yJbTaTbl OCBOEHHUS MpeaMeTa «XHMHS» JOCTUTalOTCS B
eIMHCTBE Y4YeOHOM UM BOCHUTATENBbHOM JEATEIbHOCTH B COOTBETCTBUH C
I'YMaHHCTHYECKUMH, COLIMOKYIBTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U WJeaJlaMd POCCHMCKOr0 Tpa)kIaHCKOIo OOIIeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOINO3HAaHUS, CaMOpPA3BUTHS M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUA TMpeaMeTa «XHUMHUS»  OTpaxKaroT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIIE B
YacTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U [IPABONOPAJIKY;

NPEACTABICHUS. O COLMAIBHBIX HOpMax M IpaBUaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH TNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;



2) IAaTPUOTHYECKOI0 BOCITUTAHUSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTE€UYECTBEHHOMN XHMUM;

YBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKECHUS HAyKH €CTh Pe3yJbTar
JUTITEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCa M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHanu3e WHQPOpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS S

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEIECHHUE M IMOCTYNKHA CBOMX TOBApPUUIEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
MTOBCEIHEBHOM KU3HU U B TPYJIOBOM NEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro0 MOBE/ICHUS B CUTYAIUAX, YIPOKAIOIINX 3/IOPOBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIECICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW U  JpPYrux BHUAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/aay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoro poja, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHUH
oOpazoBanus, Oyaymielt mpodeccun M peain3aliu COOCTBEHHBIX KU3HEHHBIX
IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:



HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
SKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE MPHUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJIb30BAaHUSA JOCTHKEHUNA XUMHH IS
pELIeHHs] BOMPOCOB PAallMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUSI AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHON IPAKTUKH;

MOHMMAaHUSl CHeMUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYKaroUIeEM MHUpE Kak O €IMHCTBE MPUPOIbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHSHUS
IIPUPOAHOTO PABHOBECHSI;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPAaBICHHOCTH W BaXHOM pOJIM B
CO37IaHMHM HOBOM 0a3bl MaTepUAIBLHON KYJIbTYphI, PEIICHUHU TT100aTbHBIX TTPOOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHHH YCIOBUI
YCHEIIHOTO0 TpyJa W OKOJOTMYECKH KOMQPOPTHOM IKHU3HU KaXKIOrO YJeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[OHUMAHHA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMble€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAaHHbIE 3aKIIOYEHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSATEIbHO HCIOJIb30BAaTh XUMHUYECKHE 3HAHHS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuyHbIX chepax npodeccruoHaIbHOM
NEeSATETbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO TMpenMera «XUMHUs» Ha
YPOBHE CpeHEro o01iero 0opa3oBaHus BKIOYALOT:

3HayuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPaXKAIOIINe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopMupoBaHUe (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATLHOM KOMITETECHITUH 00YJarOIINXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIH30BaTh OCBOCHHBIEC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JIEUCTBUSIM.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NOo3HABAaTEJIbHBIMH
JelCTBUSIMMU:

1) 6a30Bble JJOru4yecKune JaeicTBUSI:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAcisaTh LENH JESITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTECPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBSI3b,
MCIIOJI30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBaHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMBATh IPUYUHHO-CICIICTBEHHBIE CBA3W MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbIC, JETYKTUBHBIC, IO
aHaJIOTUH), BBISABISATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHHU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, IPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiuu — TPU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHATH HA3BAHHBIE MOJIETIbHBIC MPEICTABICHUS JJIs1 BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XMMUUYECKUX PEAKIIHI.

2) 0a30BbI€e MCCJIEI0BAaTEIbCKHE AeliCTBUSA:



BJIAJCTh OCHOBAMU METOJOB HAYYHOTO IO3HAHUS BELIECTB U XUMHYECKUX
peaxkuuu;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHMS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0OJaTh 32 XOIOM
Ipolecca, CaMOCTOSATENbHO IPOrHO3UPOBATH €ro pe3ysbTaT, (pOopMyIHMpoOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O POAETIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIENOBAaTENIbCKOW U MPOEKTHOU
JESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcbl MHTEpHETa), aHaIM3upOBaTh WH(POPMALMIO PA3IUYHBIX BHIOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEUYUBOCTB;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMaLMU, HEOOXOAUMON Uil BBINOJHEHUS Y4E€OHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMabHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KAyecTBE CpeAcTBa NpH padoTe C
XUMUYECKOM uH(pOpMaIMell: MPUMEHATh MEXIpeAMEeTHbIe ((usuyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMyJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OgByajeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ]aBaTh BOIPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMbl B XOJ€ JUaJlora W/Wiu
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyJIHpPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3aa4H;

BBICTYNIATh C MPE3EHTALUENl pe3ylbTaTOB ITO3HABATEIBHOW JAESITENIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEHOBAHUIO CBOMCTB
M3y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekra u (hopmMyaupoBaTh BbIBOIbI
MO pe3yJibTaraM MPOBEIEHHBIX HCCIEAOBAHUM NYTEM COIJIACOBAHUS NMO3ULIHMMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.



OBiaieHHe YHHBEPCAJIbHBIMH PeryJIsTHBHBIMHU AeHCTBUAMM:

CaMOCTOATEIIbHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIIBHYIO
JNEeATEIbHOCTh, ompeneinss €€ Leaud M 3aJa4yd, KOHTPOJIMPOBaTb M IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraeMblii alrOPUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX UM HCCIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

[IpenMeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS
OTPAXKAIOT:

C()OPMUPOBAHHOCTh  MPEACTABIEHUH O XUMHUYECKOH  COCTaBIISAIOILEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHUU B [IO3HAHUU SBIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(yHKIHMOHATIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS] IPAKTUYECKUX 3aau
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHUA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAast
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpaliéHHas), MOJb, MOJISIpHAS
Macca, MOJIPHBIM O00BEM, YIIEPONHBIN CcKeneT, (YyHKIHOHANbHAS TPYIIa,
paguKall, U30MEpHUsi, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOLOPOLBI,
KHUCJIOPOJ, U a30TCOAEpXKalUe COCIAUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS
opranudeckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH W CHUCTEMHOCTH XHUMHWYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOIIWE IMOHATHS MHPU
ONMCAHUU COCTABA, CTPOCHHUS U MTPEBPALIEHUN OPraHUYECKUX COCIUHEHHNM;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJH30BATh XUMHUYECKYIH) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaAIIEHHOMN)
dbopMya OpraHMYECKHX BEHIECTB W ypaBHEHUN XUMHYECKUX PEAKIUH,
M3TOTABJIMBATh MOJEIU MOJIEKYJ OPTAaHMYECKUX BELIECTB I WUIKOCTPALMU KX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHUS;



c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh HU3YyYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPeIeIEHHOMY
KJIAcCy/Tpylnme CcoeluHEeHUuN (yTIeBOJOpPOMAbI, KHUCIOPOJ U a30TCOAEpIKallne
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHHMSI), JlaBaTh UM Ha3BaHUS IIO
cucrematnyeckoit HoMmeHknatype (IUPAC), a taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUS OTACJBHBIX OPraHUYECKUX BELIECTB (ITUJIEH, MPOMWJICH, AalleTUJICH,
ATWICHTJINKOb, TJHIEPUH, (eHon, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbHUHASI
KHCIIOTa, YKCYCHasl KUCJIOTAa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3M B
OpraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

cOPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bBytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHUN  XapaKTepu3oBaTb  COCTaB, CTPOCHUE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, alleTUJICH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30J, METAHOJ, STAHOJ, STUJICHIJIUKOJIb,
TIUIEpUH, (EHON, aleTalbACeTul, MypaBbUHAasi U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
Kpaxmas, [eJUII0JI03a, AMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUNA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJYKTa
peakiuu 10 W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB UJIU MIPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJAETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCITOJIP30BaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHUS IS TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TPaBUia MOJIH30BAHUS XUMHUYECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBWiia OOpaIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHECHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH W BBHINOJHATh XUMHYCCKHMA
AKCTIIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, MOJIyYCHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHbIC pEaKIMU OPraHuYECKHUX
BEILIECTB, JIeHATypalus OEJIKOB MPU HArpeBaHUU, I[BETHBIC PEaKIuu OCJIKOB) B



COOTBETCTBUM C TMpaBWIaMU TEXHUKH O€30IMaCHOCTH Tpu OOpalleHuu ¢
BEIIECTBAMH U JIA0OpaTOPHBIM O00OpPYAOBAHHMEM, MPEACTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucu YpaBHEHHUU COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHbopMaluu, IHTepHET U ApyTux);

cOPMHPOBAHHOCTh ~ YMEHHUH  cOONIONATh  TpaBUia  OKOJIOTMYECKH
1eJIecCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B IEJAX
COXpaHEHHs CBOETO 3/I0OPOBbsi U OKpYKAIOUIeH MPUPOJHONW Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSI HA JKUBbIE OPTaHU3MBI OIPENEIEHHBIX OPraHUYECKHX
BEIIeCTB, MoHMMas cMbica nokaszatens I[1/IK, moscHsATh Ha mpumepax crocoObI
YMEHBIICHUS ¥ NPEJOTBpAIlCHUs HUX BPEJHOTO BO3JEHCTBHA Ha OPraHU3M
YeII0BEeKa;

JUI 00Y4aroUINXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0OPOBBSI: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYy4aloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmyi.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOU KApTUHBI MHpa, POJU XHMHUH B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a71a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAaHWM, KOTOpas  BKIIFOYACT:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCJICHHS, XUMUUYECKAsl CBS3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiu¥, XHMHYECKOE€ PABHOBECHE); TEOPUM M 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHUS MACCHl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUHU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH HU
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,



COCTaBe, MOJIYYEHUH U 0€30M1aCHOM MCIOJIb30BAHUM BAXKHEUIIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBIBISITh XapaKTEpPHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
cocTtaBieHUss (GOpMyl BEUIECTB M  YpPaBHEHUH  XHMMHUYECKHUX  pEaKluH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJIECHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNIMYECKasi, BOJIOPOJHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
WMOHHAsl, METAJUTMYECKAs), XapakTep Cpebl B BOAHBIX pacTBOPaX HEOPraHUYECKHUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb D3JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ysA MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COEIMHEHUMN
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIAATh CYIIECTBOBAHUE T'E€HETUYECKON CBS3M MEXKIYy HEOPraHM4EeCKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

C(OPMUPOBAHHOCTh YMEHHS KJIacCU(DULIHUPOBATh XUMHUECKHE PEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIICHHS SJIEMEHTOB, 0OpaTHMOCTH
pEaKklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSL, IPU KOTOPBIX 3TH PEAKIUHU UAYT O KOHIIA;

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUeCTBEHHbI COCTaB pPAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH



OTBITHBIM MYTEM MOHBI, PUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIHero Bo3aeicTeus (nmpunuun Jle Hlarense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XWUMUYECKHE IIPOIECCHI,
JeXallle B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XMMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOrO U3 YYACTBYIOUIMX B PEaKUUU
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U JTa0OpaTOPHBIM O0OpYJAOBaHUMEM, a TaKXe IpaBWiia OOpallIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUSMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBAaTh M BBINOJHATE XUMHUYECKUN
DKCIIEPUMEHT (pa3JI0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTalIW3aTopa,
ONpPENENICHUE CpEApl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaklivu,
peaklud MOHHOTO OOMEHAa, KayeCTBEHHbIE peaklUu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 110
TeMaM «Metaiey U «Hemeramib») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYyAOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIU3UPOBATh XHUMUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHHUKaIK, UHTEpHET U ApYyTHUX);

chOPMHPOBAHHOCTh ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUUYECKH
[eJIeCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3/CHCTBUS HA KMBBIE OPIaHU3MBbI ONPEIECIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moscHATP HAa mHpuMepax CHocoObl yMEHBIIEHUS H
MpeI0TBPAIICHUS X BPEHOTO BO3JEHCTBUS Ha OPTaHU3M UYEJIOBEKa;



JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaxX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUIS CIETIBIX M CJIA0OBHIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHAYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ S — Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0BPA30BATEILHBIC
padoThI padoThbI pecypes
Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipeamer oprann4eckoil XUMHH. Teolaml https://foxford.ru/
1.1 CTPOCHHUS OPTAaHUYECKUX COCAMHEHUN A. 3 https://www.vaklass.ru/
M. Bytieposa ' ' '
Hroro no pazneny 3
Pasznea 2. YrieBoaopoabl
https://foxford.ru/
2.1 [IpenenbHbIE YTIeBOIOPOIBI — aTKAHbI 2 https://www.vaklass.ru/
29 HenpenenbHble yrieBoaOpOIbl: aIKEHBI, 6 1 https://foxford.ru/
' aJIKaIMeHBI, aJJKUHBI https://www.yaklass.ru/
https://foxford.ru/
2.3 ApoMaTn4ecKue yrieBoioposl 2 https://www.vaklass.ru/
24 IIpupoaHbIE HCTOYHUKH YIJIEBOJIOPOAOB U 3 https://foxford.ru/
' uXx nepepaboTka https://www.yaklass.ru/
25 1 https://foxford.ru/
' https://www.yaklass.ru/
Hroro no paszneny 14
Pasnen 3. Kuciiopoacoaep:xkanue oprannyeckue coeinHeHus
https://foxford.ru/
81 Crmpter. Oeron 3 https://www.yaklass.ru/
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 https://foxford.ru/
' CrosxHbIe 3(QUPBI https://www.yaklass.ru/
https://foxford.ru/
8.3 YrIeBOMHI 3 https://www.yaklass.ru/
Hroro no pazgeny 13



https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/

Pa3znen 4. A30Tc0uepmamne OpPraHun4eCKue COCINHCHU A

https://foxford.ru/
https://www.yaklass.ru/

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 3

Hroro mo pazueny 3

Pa3pnen S. BeicokoMOJIeKYISIpHBIE COCAUHEHUSA

https://foxford.ru/
https://www.yaklass.ru/

51 [Tnactmaccel. Kayuyku. Bonmokna 2

Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35 2 2



https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/

11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe H[%aKanecmae 06PA30BATETBLHBIE
padoTbI padoTbI pecypeb
Pa3znea 1. Teopernyeckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH )
1.1 u [lepronnueckas cucTeMa XMUMHYECKHAX 3 Egg:fzmrgéﬁgs sru/
anemenToB /1. 1. Menneneesa ] ' '
19 Crtpoenue BeniectBa. MHOrooopasue 4 https://foxford.ru/
' BEILIECTB https://www.yaklass.ru/
https://foxford.ru/
1.3 XHUMIIECKHE PEaKIIHH 6 1 httgs:llwww.vaklass.ru/
https://foxford.ru/
Hrroro no paspeny 13 https://www.yaklass.ru/
Pa3znen 2. Heopranuueckasi xummusi
https://foxford.ru/
2.1 Meramrst 6 1 https://www.yaklass.ru/
https://foxford.ru/
2.2 HemeTasst 9 1 https://www.yaklass.ru/
23 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKUX 5 https://foxford.ru/
' BEIIIECTB https://www.yaklass.ru/
https://foxford.ru/
Hroro no paszeny 17 https://www.yaklass.ru/
Pa3zgen 3. XuMus u ;Ku3HL
https://foxford.ru/
31 XAMHSL 1 JKH3HE 4 https://www.yaklass.ru/
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3



https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosn4yecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
/i Tema ypoka Beero KOﬁHTpOJILHLIe Hpgucnmecxne WiyueHHs  0GpAzOBATENbHBIE
padoThI padoThI pecypesi
[Ipeamer oprannyeckoil XuMuH, eé https://foxford.ru/
1 1 08.09 :
BO3HHUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://www.yaklass.ru/
Teopus cTpoCHHS OPTraHUIECKUX
. N https://foxford.ru/
2 coequHenuiit A. M. bytneposa, eé 1 15.09 https-//www.vaklass.ru/
OCHOBHBI€ TTOJIOKEHUS
[IpencraBnenue o knaccuukanum
opranu4eckux seuiects. Homenknarypa https://foxford.ru/
3 1 22.09 :
(cucremaTnveckas) U TPHBHAIbHBIE https://www.yaklass.ru/
HAa3BaHMsI OPraHUYECKHX BEIIECTB
AJKaHBI: COCTaB U CTPOEHUE, https://foxford.ru/
4 . 1 29.09 :
TOMOJIOTUYECKHUU P https://www.yaklass.ru/
5 MeraH u 3TaH — npocTenmue 1 06.10 https://foxford.ru/
MPEICTaBUTENM ATKAHOB ) https://www.yaklass.ru/
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 13.10 hitps://foxtord.u/
) p ’ ' https://www.yaklass.ru/
7 OTUieH U NPONUIeH — IpocTeiine 1 20.10 https://foxford.ru/
MPEICTaBUTENM AJTKEHOB ) https://www.yaklass.ru/
A .b -1,3
5 werabyramon-L3. Horyserne ) 2710 ipstfoxfordnu
yrai o ya ' https://www.yaklass.ru/
CUHTETUYECKOIO KayuyyKa U Pe3UHBI
ATNKHUHBL: COCTaB U 0COOEHHOCTH
9 CTPOEHUSA, TOMOJIOTUYECKUH PS/I. 1 1011 https://foxford.ru/
AneTuieH — NMpocTenIni ' https://www.yaklass.ru/
MPEACTaBUTENh AIKUHOB
10 Bbluucienus no ypaBHEHHUIO XUMUUYECKOU 1 17.11 https://foxford.ru/
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peakiuu

https://www.yaklass.ru/

ApeHsl: 0eH301 U TOJIyoJl. TOKCHYHOCTh

https://foxford.ru/

1 apeHoB 24.11 https://www.yaklass.ru/
12 I'eneTnueckas CBsI3b yIi€BOJOPOAOB, 01.12 https://foxford.ru/
IIPUHAUIEKAIUX K PA3JIMYHBIM KJIaccaM ' https://www.yaklass.ru/
s | Bompommne oo enesossposon i Mosliodonny
PHPOA YTHEK ' https.//www.yaklass.ru/
rasbl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
14 [IpakTnueckas padora Ne 1. «Ilonyuenue 1512 https://foxford.ru/
STUJICHA U U3YYEHUE €0 CBONCTB ' https://www.yaklass.ru/
PHPOAL YTHEK ' https://www.yaklass.ru/
rassl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
16 KonTponbhas pabora no pasaeny 2912 https://foxford.ru/
«YTHEeBOJIOPOIBI» ) https://www.yaklass.ru/
17 [IpenenbHble OJHOATOMHBIE CITUPTHI: 1201 https://foxford.ru/
METaHOJ U 3TaHo1. BoxopoaHas cBs3b ' https://www.yaklass.ru/
18 MHOroaroMHbI€ CIUPTHI: ITUICHIIIUKOIb 1901 https://foxford.ru/
Y TIIMLEPUH ) https://www.yaklass.ru/
o : )
19 quamacecre n xuniccie choficraa 201 isifodordm
’ ' https://www.yaklass.ru/
MIPUMEHEHHE
20 Anbaeruabl: GopManbaerua u 02.02 https://foxford.ru/
aneTanbAerujl. AueToH ' https://www.yaklass.ru/
OAHOOCHOBHEIE MpeeNbHbIE KAPOOHOBBIE https://foxford.ru/
21 09.02 :
KHUCJIOTBI: MypaBbHHAs U YKCYCHasI https://www.yaklass.ru/
29 [IpakTuueckas padora Ne 2. «CoiicTBa 16.02 https://foxford.ru/
pacTBOpa YKCYCHOM KHUCIIOTBI» ' https://www.yaklass.ru/
25 mpencrammen: sy xapbonoms 2300 isiffodordru
pel T p ' https://www.yaklass.ru/
KHUCJIOT
24 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX 01.03 https://foxford.ru/
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KHCJIOT, UX MOIOIIIEE ACHCTBHUE

https://www.yaklass.ru/

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

https://foxford.ru/

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX 1 15.03 https-//www.vaklass.ru/
3¢upoB
26 JKupsl: ruposns, IpUMEHEHHUE, 1 2203 https://foxford.ru/
Ouos0ruuecKas pojb )KUPOB ' https://www.yaklass.ru/
VYrneBoabl: cocTaB, KiaccupUKaIus.
27 BamHeI‘/'f[mHe Il eILCTaBHTeJI(IE' rn?m(oaa 1 29.03 https://foxford.ru/
P : ’ ' https://www.yaklass.ru/
bpykTo3a, caxaposa
28 Kpaxman u nemntoino3a kak IpupoHbIe 1 05.04 https://foxford.ru/
MTOJIMMEPBI ' https://www.yaklass.ru/
KonTponbhas pabota no pasuen
29 <<KI/ICJI;O OIICOII;)G mamnelc)) riﬂu}r]{ecxne 1 12.04 https://foxtord.ru/
p p p ' https://www.yaklass.ru/
COETUHEHUS»
) https://foxford.ru/
30 AMUHBI: METUJIAMUH U aHUJIMH 1 19.04 https-//www.vaklass.ru/
3 opramteccxne soemmernin i ) 2604 lipsiodordr
p . ’ ' https://www.yaklass.ru/
Ouosnoruueckoe 3HadeHue. [lentuabt
32 benku xak npupoaHsie 1 03.05 https://foxford.ru/
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS ' https://www.yaklass.ru/
33 OCHOBHBIE TOHATHUS XUMUHU 1 17.05 https://foxford.ru/
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN ' https://www.yaklass.ru/
s OCHOBHBIE METO/IbI CHHTE3a § . 2108 https://foxford.ru/
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH. . https-//www.vaklass.ru/
[TnacTmacchl, KaydykH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KJIACC

KouauyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udpposbie
n/n Tema ypoka Bceero Kontpoabnbie  Ilpakruyeckue fll3y'{eﬂl/lﬂ :)Iﬁ;)l)aI;OBaTeﬂbele
padoThI padoThI pecypes

1 XUMHYECKHUN DJIEMEHT. ATOM. 1 https://foxford.ru/
DJIeKTPOHHAs KOH(PHUTYPAIUS aTOMOB https://www.yaklass.ru/
Ilepnonnueckuit 3akoH u Ilepnonnueckas

2 chCTEMA XUMHUYECKUX 3eMeHToB [[. 1. 1 https://foxford.ru/
MeneneeBa, uX CBS3b C COBPEMEHHOM https://www.yaklass.ru/
TEOpUEH CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XHMHYECKUX AJIEMEHTOB M X COCTMHCHUIN

3 0 TpyIIaM U nepuogam. 3HaueHue 1 https://foxford.ru/
MEPUOINYECKOT0 3aKOHA U CUCTEMBI https://www.yaklass.ru/
XUMHYECKUX d1eMeHTOB J[.J11. MeHneneeBa
B Pa3BUTHHU HAyKH
CtpoeHnue BemecTBa. XUMHYECKas CBS3b

4 eéTI];HL[LI; MeXI;.IHI/ISMBI o0pa3oBaHUs ’ 1 hitps://foxford.u/

° https://www.yaklass.ru/
KOBAJICHTHOM CBsi3u. BogopoaHas cBsi3b
BaneHTHOCTB. DNEKTPOOTPULIATETLHOCTD.

5 CreneHn okucienus. Bemectsa 1 https://foxford.ru/
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO https://www.yaklass.ru/
CTpOEHUS
IlonsiTe O AUCTIEPCHBIX CUCTEMAX.

6 Hctunubie IfI[ Konnponz[HLIe pacTBOPBL. 1 https://foxford.ru/

https://www.yaklass.ru/
MaccoBas J10Js BEIIECTBa B pacTBOpe
Knaccudukamnms 1 HOMeHKIaTypa

v HEOPraHUYECKUX COCAUHECHUM. 1 https://foxford.ru/
['eneTnyeckast CBsI3b HEOPraHUYECKHUX https://www.yaklass.ru/
BEILIECTB, Pa3JIUYHBIX KJIACCOB

8 Krnaccudukanus XuMHUECKUX peakiui B 1 https://foxford.ru/
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HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPU
XUMHMYECKHUX PEAKLMIX

Ckopoctb peakiuu. OOpaTuMble peaKkiuu.

https://www.yaklass.ru/

https://foxford.ru/

9
XHUMHYECKOE pABHOBECUE https://www.yaklass.ru/
[TpakTuyeckas padora Ne 1. «Biusiaue
10 pas3IUyYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»
DNEeKTPONIMTHYECKAs AUCCOLMALIHS.
[TonsiTre o Bogopoanom nokasatene (pH
11 acTBopa Peailc EII/IHI/IOHHOFO 06M€Ha(p : https://foxtord.ru/
p pa. 1 : https://www.yaklass.ru/
I'muaponus opraHuyeckux u
HEOPraHUYECKHX BEIECTB
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC
12 eakuuu. [ToHsaTue 006 3meKTposn3e https://foxtord.ru/
PeaKitii. pe https://www.yaklass.ru/
pacIuIaBOB U PaCTBOPOB COJIEH
13 KonTponbHas pabota mo pazaeny
«Teopernueckne OCHOBbI XUMHUU»
MerTamisl, UX ITOJIOKEHHE B
[lepuonnueckoi cucTeMe XUMHUYECKHUX
14 3J1epMeHHTOB . . MenneneeBa u https://foxford.ru/
T ! https://www.yaklass.ru/
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1ue
(u3nyeckre CBOMCTBa METANIOB
15 CrmuiaBbl METAIOB. DIIEKTPOXUMUYECKUMA https://foxford.ru/
PsI HAIPSKEHUN METAJLIOB https://www.yaklass.ru/
XUMUYECKHE CBOMCTBA BAXKHEUIITUX
16 METaJJIOB (HAaTpU, Kauil, KalbLul https.//foxford.ru/
. p > > LHH, . https://www.yaklass.ru/
MarHui, aJllOMUHUN) U UX COEUHEHUN
17 XHUMHYECKHE CBOMCTBA XpOMa, MEAU U UX https://foxford.ru/
COETUHEHUN https://www.yaklass.ru/
. https://foxford.ru/
18 XuMH4ecKue CBOMCTBA IIMHKA, JKEJe3a U UX

https://www.yaklass.ru/
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COE€IUHEHUN

[TpakTuyeckas padora Ne 2. "Perenue

19 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
«Mertamias»"
Hemetambl, ux MonoXeHUE B
20 [Tepuonuueckoit cucreMe XMMUYECKUX https://foxford.ru/
anemeHToB 1. . Meneneena u https://www.yaklass.ru/
0COOEHHOCTH CTPOEHHUS aTOMOB
dusnueckue cBOMNCTBA HEMETAIIIIOB.
21 Anotponusi HEMETaUIOB (Ha IpUMeEpe https://foxford.ru/
p p p https://www.yaklass.ru/
KHCJIOPOJIa, cepbl, hocdopa u yriepoia)
29 XHUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U https://foxford.ru/
UX COCIMHEHUH https://www.yaklass.ru/
23 XuMudeckue cBOMCTBa a3oTa, hocodpa u https://foxford.ru/
UX COCIMHEHUH https://www.yaklass.ru/
24 XHMMHMYECKUE CBOMCTBA yIiIepoa, KpEMHUS https://foxford.ru/
U UX COEOUHEHUN https://www.yaklass.ru/
o5 IIpuMeHeHNe Ba)KHEUIINX HEMETAIOB U UX https://foxford.ru/
COeIMHEHHNH https://www.yaklass.ru/
O0001IeHre 1 cUCTeEMaTH3aUs 3HAHUH 110
26 Teme «Hemeramisly. Beruuciaenus mo https://foxford.ru/
YPaBHEHUSAM XUMUYECKUX PEAKINNA U https://www.yaklass.ru/
TEPMOXHUMHUYECKUE PACUETHI
IIpaktrueckas padora Ne 3. «Pemenne
27 SKI:H'IG I/IMeHTaJ'II;)HI)IX 3a7a4 110 TEME https://foxford.ru/
. p ; A https://www.yaklass.ru/
Hemeramisr"y
28 KonTponbHas padboTa no temam https://foxford.ru/
«Metaniael» u «Hemeramisl» https://www.yaklass.ru/
Heopranuueckue 1 opraHndyeckue
29 KI/ICJ'IPOTLI Heo FaHI/I‘—IpeCKI/Ie u https://foxford.ru/
: p https://www.yaklass.ru/
OpraHUYeCKHE OCHOBAHUS
30 AmdoTepHbIe HEOpraHUYeCKUe U https://foxford.ru/
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OpraHn4€CKrUC COCAUHCHU. I'enernueckas
CBs3b HCOPraHUW4YCCKUX U OPraHUYCCKUX
BCIICCTB

https://www.yaklass.ru/

Pose xuMuu B o0ecnieueHun
AKOJIOTUYECKOM, SJHEPreTUUECKON 1

https://foxford.ru/

31 MUIIEBOH 0€30MaCHOCTH, Pa3BUTUU 1 https://www.yaklass.ru/
MEIULINHEI
2| o oA 1 https:/foxford.rul
P H“ p ¥ https://www.yaklass.ru/
BaKHEHIINX BEIIECTB
33 q 1 https://foxford.ru/
€JI0BEK B MHUPE BEIIECTB U MaTEPHAIIOB httos-/Awww. yaklass.ru/
https://foxford.ru/
34 XuMHS U 3I0pOBBE YEIOBEKA 1 https-//www.vaklass.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnace/ Pymsutuc I'.E., ®enpaman @.1°., AkunonepHoe 00111ecTBO
«M3marensctBo «IIpocBemenue»

* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AknronepHoe 00111eCTBO
«M3marensctBo «IIpocBemenue»

METOJINYECKHUE MATEPHUAJIBI 1JI5S1 YUYUTEJIA
Xumus.EI'D. Paznen "Oprannueckas xumus'. 10-11 kiaccel. 3aganus u
pelieHusl. TPEHUPOBOYHAS TETPaA/lb: ydeOHO-METOANICCKOE

[Toco6ue/mon pen. B.H.Jloponbkuna. - 6-¢ u3., noi. - Poctos u//1:

Jleruomn, 2021. - 304 c.

Hosommuckuii M1.1., HoBommnckas H.C. ['otoBumMcs k Equnomy
roCyJIapCTBEHHOMY 3K3aMEHY: THUIIbl XUMUYECKHUX 3a7a4 U CIIOCOOBI UX PEIICHHUS:
yuebHoe nmocobue it 8-11 kimaccoB o61eoOpazoBaTeabHbIX opranuzamuii/ ..
Hosomuuckuit, H.C. HoBommHckas. - 5-€ u3., 1om. u nepepad. - M.:
OOQ"Pycckoe cioBo - yueonuk", 2020. - 208 c.

Xumust: yriyoneHusiit kypc noarotoku k EI'D/ B.B. Epemun, P.JI. AuTunus,
A.A. Jlpo3nos, E.B. Kapnosa, O.H. PexoBa. - Mockpa: 9kcmo, 2020. - 608 c.
Onumnuazapl 1 KOHKypcHBIE 3k3amensbl o xumun B MI'Y/ H.E. Ky3pMenko [u
np.]; mox pen H.E. Ky3pmenko, - M.: Jlabopatopus 3Hanui, 2019. - 667 c.

E.A. HJanyk, B.JI. KoBanenko, A.A. CtenenuH . TemMaTH4eCKUe TECTHI JJIs
noArotroBku k yactu 1 EI'D mo xumun - 2023

E.A. Manyk, O.B.Crenenun, O.B. OBunHHNKOBA. TpeHUPOBOUYHBIE BAPUAHTHI
Ut ToAroToBkH K EI'D mo xumuu - 2023

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://foxford.ru/

https://www.yaklass.ru/






