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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHU K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMBbI  CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DefepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom KoHuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B o0pa3oBaTeIbHbIX opraHuzaiusax Poccuiickoit deaepariumy,
peanu3yronx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEIICHUIO

oOmieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIM
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTAaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIHYKWAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOoro oOpa3oBaHUs. OTH ILIEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB NMPUPOALI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U MpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydaroUIMXcsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
COJIEp)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAENIEHBI B MPOTrpaMMe IO XHUMHH C
yu€ToM crneuu(puku Hayku XUMHUHM, €€ 3HAaYeHUs B TO3HAHUM TMPHUPOABI U B
MaTepHalbHON KU3HU OOIECTBA, & TAKXKE C YUYETOM OOIIMX LEIel U MPUHIHUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero OoOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILJICHUS, B
CO37[aHME LIETIOCTHOrO MPEACTABICHUSI 00 OKPYKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YeNOBeKa, KOTopoe (HOopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aHUMOCBSI3U MEXKAY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO



TpyJa W >KM3HH KaKI0ro uieHa oOmectBa. CoBpeMeHHass XMMHsI Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM C OOIIMMU IEISIMH U TNPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMyMa, MPOJOJHKCHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SBIISIOTCSI OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHWM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHHWEM 3HaHUM U3 00IIel XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa coaepkaHus KypcoB — «OpraHumdeckas Xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHUIO Yy4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENETIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAKOTCST HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
MPEACTaBICHUI O CTpOeHHUHU BelecTB. CBelieHns 00 N3ydyaeMbIX B Kypce BelllecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB J0 CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  [OJYy4arOT  pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyUEHHBIM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUA
TEOPETUYECKH MaTepuanl u (aKTOJIOTMUYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» OOyYarOHIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHUECKUX MO3HIIHM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0oOm1aroriei 10 00BACHSIOMEH 1 POTHOZUPYIOLIEH.

Enunasg cucrema 3HaHUMN O BaKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,



CBOMCTBax W NPUMEHEHHH, a TaKKE€ O XUMUYECKHX PEAKLMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUs JoNONIHsIeTCs B Kypceax 10 u 11 kimaccoB anemenTamu
COJIEp KaHMs, UMEIOIIMMHU KYyJbTYPOJIOTUYECKUA M MPUKIATHON XapakTtep. OTH
3HaHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
PAacKpBIBAIOT €€ pOJIb B IO3HABATEIBHON U IPAKTUUECKOM NEATEIbHOCTH YETIOBEKaA,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICIUBATH MH(POPMALIUIO U IPUMEHATD €€ JIsl TOTIOJTHEHUS 3HAHUH,
pELICHUS UHTEIUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YYEHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TaKuX KaK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh MPUPOJHBIX SIBICHHUN MyTEM IKCIIEPUMEHTA
U pELICHUsS MPOTUBOPEUYM MEXIy HOBBIMU (DakKTaMU M TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEHIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnaHe pemeHus 3agad  BOCHUTAHUSA, PA3BUTHS M COLMATU3ALMU
OoOy4JarommMxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCaJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [T pa3IMUHbIX
BUJIOB JICITEIILHOCTU: peIIeHUus TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uH(popMauu, HEOOXOAUMBIX [UJIi MPUOOPETEHUS OMNbITa MPAKTUUYECKOW U
UCCJIEI0OBATENLCKONW JIEITEIbHOCTH, 3aHMMAIOUIEH Ba)KHOE MECTO B TO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOIO 0OILEro
o0Opa3oBaHus, TaK U Ha YPOBHE cpeHero odiiero oopa3oBaHus, IPU ONpeaeICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJAMYECKOW TOYKHM 3PEHUS] TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3ydeHUs
MIpeAMETA ABJISIETCS BIOJIHE ONPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUsSl IVIABHBIMHM ILIEJISIMU W3Y4YEHUS MpeaMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUW KaK  BaKHEHUIICH
COCTaBISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM



JeKaT KII0YEBbIe MOHATHA, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUHM XHUMUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH nX
pa3BUTHSA U CTAHOBJICHMUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOTUMBIX JJI MPUOOPETEHUS YMEHHI
OPUEHTHPOBATHCSI B MHUPE BEIIECTB U XUMHUYECKHUX SIBICHUM, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pPa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUIl
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKaA LeJIel U 3a/1ady U3yYeHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroans B
NPENoJaBAHUK XUMUHU B OOJIBIIEH CTENEHH OTAAETCS MPEANOYTEHUE TPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha IMOATOTOBKY
BBIITYCKHUKA 00I1€00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoM
3HaHUH, a (PyHKLIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
AKTUBHOTO MOJYYEHUs 3HAaHUUN U MPUMEHEHUS UX B PEAIbHOM JKU3HU JIJISl peLIeHuUs
MPaKTUYECKUX 3a]1a4.

B cBs3U ¢ 3TUM IIpU U3yUYEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
npUOOPETAIOT TaKue 1eJU U 331a4H, KakK:

ajanrtanusi 00yJaromMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAIOILEIOCS MHPA,
dopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlMsIX, CBA3aHHBIX C BEIIECTBAMH M MX
IPUMEHEHHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UJIsl Pa3IMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI OTbITA EATEIbHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B IO3HAHUU XUMHH, a TaKXe JUIl OLIEHKH C MO3UIUN SKOJIOTMYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOLIECCOB HA OPTraHU3M
4eJI0OBEKA U MPUPOIHYIO CPENLY;

pa3BUTHE TI03HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEM 00YYaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BAThH
COBpeMEHHbIe MH(DPOPMALIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-MTOMYJISIPHON MH(POPMALIMK XUMHUYECKOTIO COJIEPIKaHNUS;



GbopMHUpPOBaHKE U PA3BUTHE Y 00YJIAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TPOBEICHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAXHOW POJM B PEIICHUH TJIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BAHUS, TIOTIOTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEperxHOro
OTHOUIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBbIO, a TakKe NPHUOOPETEHHS OIbITa
WCIIOJIb30BAHUSL TOJYYEHHBIX 3HAHUW I TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1mIaHe cpenHero oOImero oOpa3oBaHUsI MTPEAMET «XUMHUSI»
0a30BOT0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11e€e Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Heemo), B 11 knacce — 34 gaca (1 gac B Heemio).



COAEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeTr opraHMYecKOll XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OPraHUYECKHUX
coenuHenuid A. M. bytiepoBa, € ocHOBHbIE 100XKeHUA. CTpyKTypHbIE (DOPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KinaccupuKauu opraHnyeckux BeniecTB. HoMeHkmarypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHMsI BEIIECTB W HX IPEBpAIICHUI:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BEIIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB MO TNPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuu (IJiaBjieHue, oOyriIuBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAa. MeraH W 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuu 3amMelleHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHUI psii. DTUIEH U IPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMICTBa
(peakMu  TUAPUPOBAHMS, TAJOIC€HUPOBAHUA, THUAPATALMH, OKHUCICHUS W
MOJIMMEPHU3ALIIH ), TOJTyYEeHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMUYECKHE CBOMCTBA (pEaKLMK T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOpPEHUs), IOJyYeHHE U IPUMEHEHNE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MyYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MpPUMEHeHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XumMuuyeckue  ceolicmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOJyYyeHue u npumenerue. TOKCUIHOCTb apEeHOB.



['eneTnueckasi CBsSI3b MEXAY YIJIEBOAOPOAAMU, MPUHAJIEKAIIUMHA K Pa3JTHYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTANIbHBIE METOJIBI HM3Yy4YEHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IIPOBEICHNE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUIIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MJIM TPOYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
¢uznyeckue M XHUMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OopraHusM yenoBeka. [ [puMenenune rauuepuHa U 3TUIIEHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
dusznyeckue U XMMHUYECKHE CBOMCTBa (peaklUuUy OKHUCICHHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBL: CTpOCHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME s
KJ1acca KHCIIOT, peaklus dTepurKalnm), norydeHue u npumeHenne. CteapuHoBas
U OJICMHOBAsi KUCIJIOTHI KaK MPEACTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonorunyeckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMSA ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3MUECKHE U XMMUUECKHIE CBOMCTBA (B3aMMOICHCTBUE C THAPOKCHUIOM
menu(ll), okucienne amMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBeHue,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOTIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Heuono3bl.  Pu3nYeckue M XHMHYECKHME CBOWCTBA Kpaxmana (TUApOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE ATaHOJIa
okcusioM Menu(ll)), MHOroaTtoMHBIX CHUPTOB (B3aMMOJACHCTBUE TJIMIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coennHeHus. llepBuuHasd,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB U HUX MPEBpaIlCHUI:
HAOJII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEJIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIINH OSITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanus MeXIpeIMETHBIX CBSA3EH IPU U3YYEHUH OPraHUYECKON XMMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-



HAYYHBIX TIOHATUN, TaK U TIOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccuukanus, NepruoJUIHOCTh, HAOIIOICHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U CIUHHIIBI UX U3MEPEHHS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJbI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: mNHUIIEBbIE MPOIYKThl, OCHOBBI PAlMOHAIBLHOTO IHTAHUA,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aTomax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

ITepuonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOANYECKOrO 3akoHa M llepmonndeckoil cucTtembl
xuMmudeckux aiaeMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHYECKHX JJEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KOBaJIeHTHasi HEMOJIIpHAas M MOJSpHAas, WOHHAsA, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICGHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenp okuciieHns. IOHBI: KATHOHBI U AHUOHBI.

Bemectsa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUSA.  3aKOH
IOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.



[lonaTne 0 nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenxkiatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYECKOoe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHHE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

Dnektponutuyeckas auccounanus. CunbHbIe U cialble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOT'O MHJIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBEJCHUE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckonr  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O6mume (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOMCTBAa Ba)XHEWIIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
M3YUYEHHE KOJUICKIMU «MeTamsl U CIUIaBbD», OOpPa3lOB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 0OeCrieY€HUM IKOJOTUYECKOM, SHEPTreTUUECKON U MHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTECPUAIOB: BAXKHEHUIINE CTPOUTEIBHBIE
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOTO UCIIOIL30BaHUs MIPENapaToB OLITOBON XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TakKk W TIOHSATUM, SBIISIFOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

@dusukKa: MaTepusi, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kimerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPraHU3Me.

['eorpadus: MuHEpabl, TOPHBIC MTOPOMBI, TOJE3HBIE UCKOMIAEMbIE, TOIUIHUBO,
pecypchl.

TexHomorus: XumMmuyecKkasi MPOMBIIICHHOCTh, METAJUTYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEPUaloOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MHUIIIEBas
IPOMBIIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TIPEraparoB, MPOHM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHANIOB,
ANIEKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OoOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM M  MpeAMETHbIM). HaydHo-MeTonnueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarolIMXCsi PYKOBOJCTBOBAThCSI B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMHU IIE€JI0CTHOM
CUCTEME XUMHUECKOTO 00Pa30BaHUs;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTAaBHUTh
[EJIU U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CAVMHCTBE Y4YEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
W HJealaMUd POCCUHCKOr0 TPaKJAHCKOrO OOIIECTBA, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpPaBWIAMH  TOBEJEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaroIMXCsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaxkaroT
c(hOpMUPOBAHHOCTh OIbITA IIO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4Jaronmxcs Mo peaju3alyy NPUHATHIX B 00IeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMs 00YYaIOIUMHUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHHOCTHU MPU CO3TAHUH YUSOHBIX



MPOEKTOB, PEIICHUU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BHINOJIHEHUU XUMUYECKUX
HKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESTEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

[IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUI0
OTE€UYECTBEHHOMN XUMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUH, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca U M03HaBaTeIbHBIX MOTUBOB B MTOJIYYEHHUH U MOCIETYIONIEM aHATU3e
uH(MOpMAIUU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbIE C XUMUUYECKUMHU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHWE TMOCJEACTBUNA 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUsI IEHHOCTEH 3I0pOoBOrO0 U 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJroicHUsT TpaBwI 0e30MacHOro OOpallleHUs C BeIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATHUS BPEIHBIX NMPUBBIYEK (YHOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUIEHUM MPAKTUYECKUX 3a/ad
COI[MAJILHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHUI0 MPOGECCHuil pa3IndHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;



YBaXKEHUS K TPYAY, JIOJAM TPyJa U Pe3yiabTaTaM TPYAOBOU JESATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiedi mpodeccun M peanm3arui COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECOOOPAa3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHOM CPEbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTHXKCHUN XUMUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIL30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEIl OKpYKAIOUIEH
IPUPOIHON cpeie, YMEHHsSI MPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILATh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOSATH HUJCOJOTUU
xemogoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIIIJIECHUS, CO3JaHUM I1EJIOCTHOTO
MpeCTaBJICHUs] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOSXKAEHHOCTH B  0OCOOOW 3HAYUMOCTHM XUMUHU JJISI  COBPEMEHHOM
[UBWIN3ALMY: B €€ TYMaHUCTUYECKON HAMTPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIICHUU TJIOOANBHBIX MpPOoOJIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCIICYCHUH YCIOBUN
YCHEUTHOTO TPY/Ia U AKOJOTUYECKU KOM(POPTHOM KU3HH KaXKIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy9aeMbI€ 3HAHUS JJIS aHATN3a U OOBSICHECHUS SBICHHUA OKPYKAIOIIETO MUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIbIO MTOTYYEHUS IOCTOBEPHBIX



BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJB30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus mMpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATENbCKON IeATEIbHOCTH;

TOTOBHOCTM U  CIHOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHUIO |
caMOOOpa30BaHUIO, K AKTUBHOMY T[IOJyYCHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C KM3HCHHBIMHU OTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHaabHOM
NEeSATEITbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpakKaroUue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MIPOIIeCC, CUCTEMa, HAYYHBIA (aKT, MMPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleOBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUHOHATBHOU
TPaMOTHOCTH M COIIMATbHOW KOMITETEHITUN 00yYaroInXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABATEJIbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrMUYeCKUe eiiCTBHUSA:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENIATh IEIN JCSITEIbHOCTH, 3aJaBas MNapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XApPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATH WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJacCU(PUKAIIMU BEIIECTB H



XAMHUYECKUX PEAKIINM;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXICHUs (MHIYKTUBHBIC, [€yKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIEIbHBIE MPEICTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) JIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIUpOBaTh LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 3a XOJI0M
mpoliiecca, CaMOCTOSITENIBHO IMPOTHO3UPOBATh €ro pe3ynbTaT, (opMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENbCKOW U MPOEKTHOU
JEATEIIbBHOCTH, TMPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHbIC TMOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BHIOB U (OpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;

bopMyIMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpMaMK, HEOOXOMUMOW I BBIMOJHEHUS YYEOHBIX 3aaad
OIPEIEIIEHHOIO TUIIA;

mpUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX MOUCKOBBIX CUCTEM;



CaMOCTOSITEIbHO ~ BBHIOMpPATh  ONTUMAlbHYIO  (OpMYy  TpEACTABICHUS
uHbopMaIuu (cxemsl, TpaduKy, AUATPAMMBbI, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KAYECTBE CPEACTBA IPU PAOOTE C XUMUIECKON
uHpopMaIuet: NMPUMEHITh MEXIpeIMeTHbIe ((PU3nYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KJIaeMOM TeMbl B XOJI€ AUAJIOTa W/UITU
JUCKYCCUM,  BBICKa3blBaTh  HJE€H, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIECAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajan3alui y4eOHOTO IpoeKTa U (OPMYITHPOBATH BHIBOJIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenensas €€ Lend W 3aJadyd, KOHTPOJIMpPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpUT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;

OCYUIECTBJISTH CAMOKOHTPOJIb CBOEH JAESATENBHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHMS Kypca «OpraHudeckas XUMUS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NPEACTABICHHM O XHUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUW IPUPOJIBIL,
B (GOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAILHON
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBaHHOTO OTHOINICHHS K CBOEMY 37I0POBBIO M IPUPOTHOM Cpe/ie;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIAralOIINe TOHATHS (XMMHUYECKUW DJIEMEHT, arToM, DJIEKTPOHHAas



000J109Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPUIIATSITLHOCTh, XUMHUUIECKAS
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpamEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, QyHKIIMOHATBHAS TPYIINA, paTuKal,
WU30MEPHS], ©30MEPBL, TOMOJIOTHYECKUN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUSA); TEOPUM M 3aKOHBI (T€OpUS CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXaluye B OCHOBE MNOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYECHUU U
0€30MacHOM HCIOJb30BaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JeATETbHOCTU YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBIMBATh WX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS MPH
OMMCAHUU COCTaBa, CTPOCHUSI ¥ MPEBPAIICHUN OpraHUUYE€CKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYI0 CHUMBOJIUKY JIJIs
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMya OpraHMYECKMX BEHIECTB W YpaBHEHUW XUMHUYECKUX PEAKIUH,
M3TrOTaBIMBAaTh MOJIETU MOJIEKYJ OPraHMYECKHX BEHIECTB JI1 WILIIOCTPAIlUU HUX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAIJICKHOCTh H3YyUECHHBIX
OpPraHWYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yriieBOJOPOAbl, KHCIOPOA U a30TCOJIEpKaIne
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM HAa3BaHUS II0
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
Ha3BaHMUS OTACJBHBIX OPraHUYECKUX BEIIECTB (PTUJIEH, MPOMUJICH, alleTUJICH,
ATWICHTJINKOJb, TIHIEPUH, (eHosl, GopMaNbIeTH, aleTaabIeTul, MypaBbHHAs
KHCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJJII0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNATh BHJBl XUMUYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUAX (OJIMHAPHBIC U KPaTHBIC);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHUSI MaCChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTEIECH Pa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 6eH30J1, METaHOJI, ATAHOJ, STHJICHTJIMKOIIb, TIUIEPUH, (EHOT,
aueTaabJerul,, MypaBblHasi U YKCyCHasi KMCJIOTHI, IIIK0K03a, KpaxmaJl, [EJUII0I03a,



aAMUHOYKCYCHAasl KUCJIOTa), WUIIOCTPUPOBATh T'€HETUUYECKYIO CBSI3b MEX]Yy HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEePabdOTKU U MPAKTHIECKOE
IPUMEHEHHE TPOAYKTOB IIepepaboTKu;

c(OPMHPOBAHHOCT, YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOTO BEHIECTBA MJIM MPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEILIECTB
WM TIPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCIIOJIb3yeMbIX B XUMHH TPH MU3yUYCHUH BEIIECCTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATH MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JabOpaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH TUTAHUPOBATh U BBITOJHATh XUMHUYCCKHM
HKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €r0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus OeJIKOB MTPU HArPEBAHUH, IIBETHBIC PEAKIIMKA OEJIKOB) B COOTBETCTBUU
C TpaBWJIaMHd TEXHUKM O€30MacHOCTH TpH OOpalleHHnH C BeIIeCTBAaMH U
Ja00paTOpHBIM ~ 000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYECKH aHAIM3UPOBATh XHMHYCCKYIO
uHPOpMAIIMIO, TIONYyYaeMyH) W3 pa3HBIX MCTOYHHUKOB (CPEICTBA MacCOBOM
uHpopmanuu, MaTEpHET U Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMA  COONIIOMATh  TpaBUjia  JKOJOTUUYECKH
11€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IEIAX
COXpaHEHHUSI CBOETO 370POBBbS M OKPYKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABATh
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILECTB, MOHUMasl cMbIca mnokaszatend IIJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
Yell0BeKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE



MPUMEHSATHh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHUS BEIICCTB H
XUMUYECKUX SBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMHYECKUX

bopmyiL.
11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPAKAIOT:

c(OPMHUPOBAHHOCTh  TMPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUM KapTUHBI MUPA, POJIU XUMUU B IO3HAHUU SIBICHUHN MIPUPO/IBI,
B (OpPMHUPOBAHWUU MBIIIUICHASI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
TPAaMOTHOCTH, HEOOXOIUMOM IS pEIICHUsT MTPAKTUYECKUX 3a/1ad U AKOJOTHICCKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOTHOM Ccpeie;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIue MOHATHSA (XUMUYCCKUH 3JIEMEHT, aToMm, u3oTom, S-, P-, d-
DIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OO0BEM,
BaJICHTHOCTh, JJICKTPOOTPHUIIATEIIEHOCT, CTETICHh OKHCIICHUS, XMMHYECKasi CBS3b
(koBaJIeHTHAas, MOHHASI, METAJTMYECKas, BOJOPOIHAS ), KpUCTALTUYECKAs PEIIETKa,
TUTIBI  XUMUYECKHX  PEAKIUH, pacTBOp, OJCKTPOJUTHI,  HEIIEKTPOIUTHI,
DIEKTPOIUTHICCKAS JTUCCOIMAINSA, OKHUCIIHMTENIb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMUYECKON pEakiii, XUMHUYECKOE PaBHOBECHE); TEOPUHM W 3aKOHBI (TEopus
AJIEKTPOJUTUYECKOU AUCCOLUalK, nepuoandeckud 3akoH [. M. Menpaeneesa,
3aKOH COXPaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS M MPEBPAICHUS YHEPTUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHUYCCKHEC 3HAHUA, JIC)KAIIUE B OCHOBE IOHMMAaHHUS TMPUIUHHOCTH M
CUCTEMHOCTH XUMHWYCECKHX SBJICHUH, (PAaKTOJIOTHYCCKHUE CBEICHHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA,

c(OpPMHPOBAHHOCTh YMCHHU BBISBIISATH XapaKTCPHBIC IMPU3HAKW TIOHSTHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSTHS TPH
ONMCAaHWH HEOPTAHMYECKUX BEIIECTB U UX MPEBPAIICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJH30BATh XUMHUYECKYIH) CHUMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Tra3, YIJIEKMCIBIM ra3, aMMHakK, rameéHas
W3BECTh, HETAEHAS U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHC);

c(hOpPMHPOBAHHOCTh YMEHUH OIMPEACIATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHECHHSIX PA3IMYHOTO COCTaBa, BUJ XWMHUYECKOU



CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJJINYECKAasi, BOJIOPO/IHAS]) B COCIUHEHUSX, THUI
KPUCTALTMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIspHasi,
MOHHAs, METAJJIMYECKAas), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh yMEHUMN yCTaHABJIMBATh MPUHAIIICKHOCTD
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAeIEHHOMY KIacCy/Tpymie
COEIMHEHUH (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETAJIbl, OKCHJIbl, OCHOBAaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKpbIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, O0OBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh »JJEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 14 mnepuonoB llepuonnueckoil CcUCTEMBI
XxuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ysl MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynnam [lepuoandeckon cuctemMpl XUMUYECKUX dneMeHTOB []. 1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXJIY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTEIIEHEH OKHMCIICHHS 3JIEMEHTOB, O0OPaTUMOCTH
peakliy, yYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YpPABHEHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YUYUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT IO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMUH, TOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTAB pa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, PaCIO3HABAThH
OTBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMH  PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEJACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKLUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM
pEeaKIuu OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIMICHUSI XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

cOpPMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTb XHWMHUYECKHE IPOLECCHI,



JIekKaIMe B OCHOBE MPOMBIIUICHHOTO IMOJIYYEHHS] CEPHOM KUCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTUYECKUX MTPOOIeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYKCICHUS C MCIOJIb30BAHUEM
MOHATHUS «MAcCOBas J10J1s BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKUX PEAKIUSAX, MACcChl BEMIECTBA WM 00BEMA Tra3oB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce€ WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChI
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHU COOJIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKON
MOCy/IoOl U JTa0OpaTOPHBIM O0OpYJAOBaHUMEM, a TaKXe IpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBHHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO JTaOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

chOPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBHINOJHATh XUMUYECKHUM
AKCHEPUMEHT (pa3lioKEHHE MEPOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaauzaTopa,
OMpENICJICHUE Cpelbl PaCTBOPOB BEIIECTB C TMOMOIIBIO  YHHUBEPCAIHHOTO
WHJIMKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKiluw,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIC peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
temam «Metauiby U «HeMetamnb») B COOTBETCTBUU C MPaBUIaAMU TEXHUKH
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYyAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKINii U POPMYyIUPOBATH BHIBOIBI HA OCHOBE 3THX
pE3YIBTATOB;

c(hOpMUPOBAHHOCTh YMEHUNW KPUTUYECKH aHAJIU3UPOBATh XHUMHYECKYIO
nHpopMaIMio, TMOJy4aeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUUYECKH
1eecoo0pa3HOro TOBEICHUST B OBITY W TPYIOBOM JACATEILHOCTH B IENSIX
COXpPAHEHMSI CBOETO 3/I0POBBbS M OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3/ICHCTBHS HA )KMBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAs
cvbpicnt mokasarens [IJIK, mosCHAT, Ha mTpuMepax CHocoObl yMEHBIICHUS W
MpEAOTBPAICHUS UX BPEHOTO BO3/ICICTBUS HA OPTraHU3M YEJIOBEKA;

JUIs O0YYaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMUYECKUX SBJICHUM;

JUISL CHENBIX W CHA0OBHOAIIMX OOYYAIONIUXCS: YMEHHE WCIIOJIb30BATh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anmucn XuMudecKux

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM ugposbie
Ne n/m IporpaMmb1 pas Beero Konrpoabubie IlpakTuueckue f)]gp(al::? OBAT e.1)11>m>1 e
padoTshI padoTsbI pecypee
Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPTaHUYECKOH XUMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Uroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2
29 HenpenenbHble yriieBOAOPOIbI: alTKEHBI, 6 1
QJTKA/TUCHBI, ATKUHBI
2.3 ApomaTH4ecKue yriaeBoA0pOIbl 2
24 [TpupoaHbIe HCTOYHHUKH YTIIEBOJIOPOIOB U 3 1
uX nepepadoTKa
Wroro mo pazneny 13
Pa3nen 3. Kuciaopoacoaep:kaiue opraHu4ecKue coeTuHeHHus
3.1 Cruptel. @enon 3
32 Anpaeruasl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYriaeBoasl 3 2
Hroro no paszneny 13
Pa3znea 4. A3oTconeprkaniue OpraHuyecKkue coeIuHeHus
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro o pazueny 3

Paspnen 5. BeicOKOMOJIEKY ISIpPHbIE COCAUHECHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne i/ I;;;?;::f;::me PAIICIOB 1 TEM Beero Kontposbubie IIpakTuueckue E)Ig;g? OOBBaLTI;?ILHH e
padoThI padoThI pecypebi
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuonnueckas cucTeMa XUMUIECKUX 3
anemenToB 1. . Menaeneena
19 Crtpoenue BeniectBa. MHOroo6pasue 4
BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Wroro mo paszneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 Mertaibt 6 1
2.2 Hemerammnbl 9 1 1
23 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
BEIIIECTB
Uroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE INIVIAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

IIpeamer oprann4eckor XUMuH, €
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE.
Teopus cTpOCHHSI OPTraHUIECKUX
coenunennii A. M. byrnepoga, eé
OCHOBHEIC ITOJIOKCHUS

BxonHas koHTposbHast paboTa
[IpencraBnenue o kaaccudukanuu
opraHuueckux BemiectB. Homenkiatypa
(cucTemaruyeckasl) U TPUBHUAJIbHbIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB
AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHUYECKHUH psift

KoauuyecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Meran u 3TaH — npocTenme
MPECTaBUTENN ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUieH U NPONUIEeH — IpocTeiine
MIPEACTABUTENH AJIKEHOB

[TpakTruyeckas padora Ne 1. «ITomyuenue
ATHJIEHA U U3yYEHHUE €r0 CBOMCTBY

Ankanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. Ilomydyenue
CUHTETUYECKOI0 KayuyyKa U pe3UHbI

10

AJIKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHHSI, TOMOJIOTUYECKHUM PSAI.
AneTuieH — NpocTeNIINM




IpeaACTaBUTCIIb AJIKUHOB

Brrancnenus no YpaBHCHHUIO XHUMHYSCKOHN

11
peakuuu

19 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsi3b YIi€BOJOPOIOB,
MPUHAIISKAIINX K PAa3IMYHBIM KIaccam
[TpupogHBIe HICTOYHUKH YTIEBOJOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu
[IpupoHBIE HCTOUHUKY YTIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th M IPOAYKTHI €€ nepepaboTKu

16 KontponbHas pabota no pasaeny
«YTII€BOIOPOABD)

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHo1. BojopoaHas cBs3b

18 MHOroaTOMHbI€ CIIUPTHI: STUIEHTIIUKOIb
Y TJIMLEPUH
DEHOJI: CTPOCHUE MOJIEKYIIBL,

19 ¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBRA,
IpUMEHEHHE

20 Anbnerupl: GopmManbaerua u
areranbJeruy. AueToH

21 OMHOOCHOBHBIE TIPE/IeNTbHBIE KApOOHOBBIE
KHUCJIOThI: MypaBbHHasl U YKCYCHas

22 IIpaxTrueckas pa6f)Ta Ne 2. «CBolicTBa
pacTBopa YKCYCHOH KHUCIIOTBI»
CreapuHOBast M OJIEMHOBASI KHCJIOTHI, KaK

23 MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MBpb11a KaK COJIM BBICIIUX KapOOHOBBIX




KHCJIOT, KX MOIOIIee JEHCTBHE

25

Crnoxuble 3(hUpbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCJIOT. 'MAPOIIN3 CIOKHBIX

a¢upoB

26

27

28

JKupbl: ruApONN3, IPUMEHEHHUE,
OMoJIOrNYecKast POJIb KUPOB

VYTaeBobl: COCTaB, KiIaccuukanus.
Baxueriue npencTaBuTeNun: rir0K03a,
¢bpykTO3a, caxaposa

Kpaxmai u memirono3a Kak mpupoHbIe
TTOJTUMEPBI

29

Kontposnbnas paboTta mo pazaery
«Kucnopozacoaepxariue opraHu4ecKue
coenuHeHUs»/ Beepoccuiickas
poBepouHas paboTa

30
31

32

33

[IpomexyTouHas aTTectanus /
Bcepoccuiickas npoepounas pabota

AMWHBI: METHJIAMUH W aHUJINH

AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE
OpraHMYECKUEe COCTUHEHUS, UX
ouosornyeckoe 3HaueHue. Ilentuasl.
benku kak mpupoHbIe
BBICOKOMOJICKy.]'I?IpHI)IG COCINHCHUS

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/II\/’I

34

OcCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUH.
[lmactmaccel, Kaydyyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KITIACC

Ne

n/n

Tema ypoka

XUMHAYECKAH DJIEMEHT. ATOM.
DJIeKTPOHHAs KOHGUTYPALIHsI aTOMOB

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[lepuonnueckuii 3akon u [lepronuueckas
crucTeMa XMMHU4YecKux anemeHToB 1. M.
MenneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHEH CTPOSHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHUX AJIIEMEHTOB M MX COCTMHCHUI
10 FpyNIaM U nepuojam. 3HaueHue
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB .M. MeHneneeBa
B Pa3BUTUU HAYKU

Bxongnas KOHTPOJIbHAA pa60Ta

CrpoeHnue BelecTBa. XMMHUUYECKasi CBS3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUs
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsA3b

BasieHTHOCTB. DNIEKTPOOTPULIATENLHOCTD.
Crenenb okucneHus. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

ITousTie o AUCIICPCHBIX CUCTEMAX.
VcTrHHBIC U KOJUIOUIHBIC PACTBOPBI.
MaccoBasi 107151 BEIIeCTBa B pacTBOpPE

KJIaCCI/I(I)I/IKaI_[I/Iﬂ U HOMCHKIJIAaTypa
HEOPTaHNUYCCKUX COG)II/IHCHI/II\/'I.
I'enernueckas cBs3b HCOPraHNYCCKUX
BCIICCTB, PA3JIMYHBIX KJIIACCOB




Knaccudukanmst XaMUYeCKUX peakiuii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILCHUS SHEPTUU NIPU
XUMUYECKUX PEaKLUsIX

10

11

12

13

14

15

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

[IpakTuueckas padora Ne 1. «Bnusiaue
pas3In4HbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[TonsiTre o BogopoaHoM nokasatene (pH)
pactBopa. Peakinu noHHOrO 0OMeHa.
['uaponan3 opraHuyecKux u
HEOPTaHMYECKUX BEIICCTB

OKHCITUTEIIEHO-BOCCTAaHOBHTEIILHBIC
peakiuu. [lonsatue 06 anekTponaunze
pacIiIaBoB U paCTBOPOB COJIEH

KonrtponsHas pabota no pazaeny
«Teopernyeckue OCHOBBI XUMHM

Mertamisl, X MOJ0XKECHUE B
[lepnonnueckoi cucTreMe XuMUYECKUX
anemenToB /I. 1. MenaeneeBa u
0COOCHHOCTH CTpOEHHUs aToMOB. Ob1He
¢du3nyecKkue cBOMCTBa METAJIIOB

CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUN
psi1 HAaNpsDKEHUH METaJlIoB

16

XUMHUYECKHE CBOMCTBA Ba)KHEHIIINX
METaJUIOB (HATPHH, KT, KaTbIUH,
MarHui, aJJIOMUHAN) U UX COSTUHEHUI

17

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COeTUHEHNN




18

19

20

XnMHUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COEeIUHEHUI

[IpakTuueckas padora Ne 2. "Pemienne
9KCHEPUMEHTAIbHbIX 3334 110 TEME
«Meramib»"

HemeTaminl, UX IOJI0KEHHUE B
[Tepuoauueckoil cucreMe XMMUYECKUX
snemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Ou3nyecKue CBOWCTBAa HEMETAJLIOB.
AnoTponusi HeMETauIoB (Ha IpUMEpe
KHCITI0poJ1a, cephl, hocdopa u yriaepoaa)

22

23

24

XUMHUYECKUE CBOMCTBA IraJIOT€HOB, CEpPbl U
HUX COeOUHEHUN

XHUMHYECKUE CBOMCTBA a30Ta, (hochopa u
HUX COeOUHEHUN

XHUMHUYECKHE CBOMCTBA yIIIepO1a, KPEMHHUS
U UX COeTUHEHUN

25

26

IIprMeHeHne BaXKHENUIINX HEMETAIUIOB U UX
COeTMHEHNN

0O0001eHne U cCUCTEMATU3ALMS 3HAHUI 110
teMe «Hemeramiely. BeruucieHus mno
ypaBHeHI/H[M XUMHNYCCKUX peaKHI/II\/JI nu
TEPMOXUMHYECKHE PACUETHI

27

[Tpaktnyeckas padora Ne 3. «Pemienue
AKCIEPUMEHTAJIbHBIX 33/a4 10 TeEMe
"HemeTaysl"»

28

KonTponbhas pabota no remam
«Mertamiel» n «HemeTamisr»

29

HCOpI‘ AHUYCCKHUC U OPTaHUYCCKUC
KUCJIOTHI. HeopFaHI/I‘—IeCKI/Ie u
OpTraHU4YCCKUC OCHOBAHU




AmMoTepHbIe HEOpraHUYECKHe U
OopraHuyeckue coeAnHeHus. [ 'eneTnueckas

30 CBSI3b HCOPraHUYECKUX U OPTaHUYECKUX
BEILIECTB

31 Hrorosast KoHTpoOJIbHAS paboTa
Poip xuMuu B o0ecIieueHun
AKOJIOTUYECKOM, SHEPreTUYECKON 1

39 MUIIEBON O€30MMaCHOCTH, Pa3BUTUHI
MeauiHbL. [IpencraBnenus 06 oOmmx
HAYYHBIX TPUHIUTIAX TPOMBIIIIICHHOTO
TIOJTYYCHHUSI BKHEHIIIUX BEILICCTB

33 YenoBek B MUPE BEIICCTB M MAaTEPHATIOB

34 XHUMHS U 370pPOBbE YECIIOBEKA

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME







IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero 00pazoBaHus

1

11

1.2

1.3

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

ChopMHPOBaHHOCTH MPEACTABICHUH O XUMHYECKOW COCTABIISIONICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpa, POJM XUMHUU B [O3HAHUU
SBJICHUM TPUPOALI, B (POPMHUPOBAHUU MBIIUICHUS M KYJIBTYphI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
pellieHus MPAaKTUYECKUX 3aJa4 U SKOJIOTHYeCKH OOOCHOBAHHOTO

OTHOIICHUA K CBOEMY 3/10POBbBIO U HpHpOI[HOfI cpeac

Bnagenue cucremMoil XWMUYECKHMX 3HAHUU, KOTOpas BKIKOYAET:
OCHOBOIIOJIararolme HOHSTUSA (Monekyrna, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEIILHOCTD, CTEIEHb OKHCIICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAs Macca, MOISPHBIA OO0BEM, YIIEPOAHBIN CKelerT,
dbyHKIIMOHAMbHAS  TpyMNa, pagudKal, HM30MEpHUsi, H30MEpHI,
TOMOJIOTHUECKUN Psil, TOMOJIOTH, YIJIEBOJAOPOJIbl, KHUCIOPOJA- H
a30TCOJepIKaIINe COEIUHEHHUs, OMOJOTrMYEeCKH AKTHBHBIE BEIIECTBA
(yrmeBopl, KHUpbI, OETKH), MOHOMED, TOTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUs); TEOPUU M 3aKOHBI (TEOpHs
XHMHUYECKOTO CTPOCHHS opraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XUMHH, (AKTOJIOTUUECKHE
CBEJICHHSI O CBOWMCTBAaX, COCTaBe, TMOJIYYCHHH U 0€30MacHOM
WCIIOJIb30BAaHUM BAXKHEUIIMX HEOPraHMYECKUX U OPraHHUYeCKUX

BEIIECTB B OBITY M MPAKTUYECKOU NEATEILHOCTH YeJIOBEKa

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIAITE XAPAKTCPHBIC TIPU3HAKU
HOHSITI/If/i, YCTaHaBJIMBAaTb nux B3aMMOCBA3b, HUCIIOJIB30BaTh
COOTBETCTBYIOIIHUE IIOHATUA IIPU ONHCAHHUU COCTaBa, CTPOCHUA U

MpEBPAICHUI OPraHNYEeCKUX COSIUHEHUN

1.4

c(hOpMUPOBAHHOCTh YMEHUH UCTIOJIB30BATh XUMUYIECKYIO CHMBOIUKY
JUIsL COCTABJIEHHUS MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMyJT OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHYECKMX  pEaKIMid,  W3rOTaBIMBATh  MOJEIUA  MOJICKYI
OpraHu4YCCKUX BCHICCTB I MHIUIIOCTpaluU HUX XHMHUYCCKOTO U

MNPOCTPAHCTBCHHOI'O CTPOCHU A




1.5

CdopMUpoOBaHHOCTh YMEHHI YCTaHABJIMBATH MPUHAICKHOCTH
M3YYEHHBIX OPraHUYECKHX BEIIECTB IO UX COCTaBYy U CTPOCHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) coeAuHEeHHH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKAlllUe€ COEIMHEHHMSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JaBaTh WM Ha3BaHUS 1O  CHCTEMaTHYECKOM

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHUYECKUX COCTMHEHUX (OJMHAPHBIE U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TMPHUMEHATH: TIOJOXKEHUS TEOPHH
CTpOEHUs opraHuyeckux BeniectB A.M. bytiepoBa st 00bsiCHEHUs
3aBHCHUMOCTH CBOWCTB BEILLECTB OT MUX COCTaBa U CTPOCHMS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

ChopMupoBaHHOCTh YMEHHI TNPHUBOAWTH TPUBUAIBHBIC HAa3BaHHSA
OTJICIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKONb, TIHMLEPUH, (eHomn, GopManbaerus, aneTalbleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasl KUCIIOTa, IJI0K03a, (PYyKTO3a, Kpaxmai, LEeJUIi0J03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE,
bu3NYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIecTB (METaH, 3TaH, STUJIEH,
MpOMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIb, TIUIEPHH, (DEHOI, aleTalbJICTH/I,
MypaBbUHAsA W YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMal, IeJUTI0I03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHPOBaHHOCTh YMEHUS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXJIY THUIUYHBIMUA  MPEACTABUTEISIMU  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEIIECTB YpaBHEHUSIMHU COOTBETCTBYIOIIUX

XUMHUYECKHUX PEaKIUN C UCIIOIH30BAHUEM CTPYKTYPHBIX (popMyIt

2.4

ChopMHpPOBAaHHOCT,  YMEHHS XapakTepu3oBaTh HACTOYHUKHU
YTJIEBOJOPOIHOTO CHIPhs (He(Th, MPUPOIHBIN Ta3, YroJb), CIOCOOBI
UX TepepadOTKM W MPAKTUYECKOE TNPUMEHEHHE TMPOJYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCT yMEHHH BIageTh CHCTEMOH 3HAHUH 00




OCHOBHBIX METOJAaX HAy4yHOI'O IO3HAHUs, UCIIOJIb3YEMBIX B XUMHHU
OpY W3YYEHUHM BEIIECTB M XMMUYECKHUX SBJICHUN (HaOmoneHue,
U3MEpEHUe,  SKCIEPUMEHT,  MOJEIMPOBAHUE),  UCHOJIb30BATh
CUCTEMHBIC XUMHUYECKHE 3HAHMUA I [PUHATHS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYalUsX, CBA3AHHBIX C BEIIECTBAMU U UX

MMPUMCHCHUCM

3.2

3.3

3.4

CdopMupoBaHHOCTh yMEHHU COONIOAATH MpPaBHIA ITOJTH30BAHUS
XUMHYECKON TOCYION M 1ab0paTOpHBIM O0OpYIOBaHUEM, a TAKXKe
npaBuiia OOPAIICHUS C BEIECTBAMU B COOTBETCTBUU C HHCTPYKIIHSMU

110 BBIIIOJTHCHHUIO na6opaToprlx XUMHUYCCKHUX OIIBITOB

CdopmMupoBaHHOCTb ~ YMEHUW  IUIAHUPOBATH M BBINOJHSATH
XUMHUYECKUM SKCIIEPUMEHT (TpEeBpallleHUs OPraHMYECKHUX BEILECTB
IIPU HArpeBaHHUH, IOJYYCHHE OSTHUICHA M H3YYCHHE €ro CBOMUCTB,
Ka4eCTBEHHBIC PEAKIMU OPraHUYECKUX BEUICCTB, JICHATYpalus
OCJIKOB NP HArPEBaHUH, [[BETHBIC PEAKIIUN OCIIKOB) B COOTBETCTBUU
C IIpaBUJIaMU TCXHUKHU 0€e30I1aCHOCTH npu O6paHIeHI/II/I C BCUICCTBAMH
u 7a0OpaTOpHBIM O00OPYIOBAaHUEM; TIPEICTABIATH PE3YyIbTAThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUUH
COOTBETCTBYIOIIUX peakuuid U (HOpMyIUpPOBATh BHIBOJBI Ha OCHOBE

9TUX PE3YJILTATOB

ChopMUpOBaHHOCT, ~ YMEHMH  HPOBOJUTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BElIeCTBa WJIM NPOAYKTa pEaklMy MO H3BECTHBIM Macce, 00bEMYy,

KOJIMYCCTBY OAHOT'O U3 UCXOAHBIX BEIICCTB UJIU ITPOAYKTOB peaKHI/II/I)

3.5

3.6

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ KPpUTHYCCKU AHAJIN3UPOBATH
XUMHUYCCKYIO I/IH(I)OpMaI_II/IIO, MoJIy4aCMyr0 M3 pa3HbIX HMCTOYHHKOB

(cpenctBa MaccoBoii nH(popManuu, cetb IHTepHET U Apyrue)

ChopMupoBaHHOCTH yMEHHMH COOMIOJaTh MpaBHiIa HKOJIOTHYECKU
1e1eco00pa3HOro MOBEACHUSI B OBITY M TPYIOBOM NEATEIHHOCTH B
LEIAX COXPAaHEHUs CBOErO 3J0POBbS M OKPYKAKOIIEH NPUPOIHOU
Cpefibl, 0OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
OTpe/IeNIEHHBIX OPraHMYECKHUX BEIECTB, TOHUMAsi CMBICT ITOKa3aTels
I[IIK (mpenmenbHO AOMYCTUMOM KOHIIGHTpAllMK), TOSICHATH Ha
IpUMeEpax CrocoObl YMEHbIIEHHS] M MPEAOTBPALIEHUs UX BPEIHOTO

BO3I[€I>'ICTBPI$I Ha OPraHu3M YCJIOBCKaA

11 KIIACC




Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

1

TeopeTnyeckre OCHOBBI XUMUU

11

1.2

1.3

Binanenne cucremMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIFOYAECT:
OCHOBOTIOJIATAIOIINE  TOHATUA  (XMUMHUYECKHUH  DJIEMEHT, aTOM,
SIIEKTpOHHAss 000jI04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHMTAIIN
aTOMOB, HWOH, MOJIEKYJIA, BAaJEHTHOCTb, JJIEKTPOOTPHULATEIIBHOCTD,
CTENEHb OKHUCJIEHMUS, XMMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJIIpHBI O00BEM, KPHCTALUIMYECKAss PEHIETKA, THUITBI XHMHUYECKHX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHIOTEPMHYECKHUE, PEAKITUH HOHHOTO 00MEHa), pacTBOP, JCKTPOIIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTHYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEJb, CKOPOCTh XUMHYECKOM peaklMHh, XHUMHYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nucconmanuu, Ilepmonnueckuit 3akon J[.M. MenpneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMHH,
(hakTONMOTHMYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU H
0€30MacHOM HCIIOJIb30BaHUU BAXKHEHIIINX HEOPTraHUMYECKHX BEIIECTB B

OBITY M IIPAKTUYECKON JEATEIbHOCTH YEI0BEKa

C(I)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC IIPU3HAKHU H
B3aMMOCBA3b H3YYCHHBIX HOHfITHfI, OPUMEHATE COOTBCTCTBYIOIIHE
IOHATUA TIPU OINKMCAHUH CTPOCHUA U CBOICTB HCOPTraHNYCCKUX
BCIICCTB U HUX npeBpameHI/Iﬁ; BBIABJIIAATH B3aMMOCBA3b XMMHUYCCKHX
3HaHUH C INOHATHUAMU n MNpEaACTaBICHUAMU APpyrux

€CTCCTBCHHOHAYYHBIX IPEAMETOB
BJ'Ia,ZICHI/IC OCHOBHBIMHM ME€TOAAMMU HAYYHOI'O IMO3HAHHS BEILICCTB U

XUMHUYECKUX SIBJICHUM (HaOmoJeHue, H3MepeHHe, SKCIIEPHUMEHT,

MOIIeJ'II/IpOBaHI/IC)

14

ChopMHUpPOBAaHHOCT YMEHHUH OMPEIEIATh BaJECHTHOCTh M CTEINEHb
OKHCIICHUS XMMHUYECKUX OJJIEMEHTOB B COCAUHEHMUAX Pa3JIMYHOrO
cocTaBa, BHJ XHUMHYECKOW CBsi3M  (KOBaJieHTHas, HWOHHAasi,
MeTaJUTHYecKasi, BOJIOPO/IHAS) B COETUHEHHSX, TUTT KPUCTAIUNTMYECKON
PEIETKH KOHKPETHOIO BEIIeCTBa (aTOMHasl, MOJIEKYJsIpHasi, HIOHHAS,

MeTaJuTH4ecKas)

1.5

ChopMupoBaHHOCTh YMEHHI OMPEACTATH XapaKTep Cpellbl B BOJHBIX

pacTBOpax HEOPraHUUECKUX COEAMHEHUN

1.6

ChopmupoBaHHOCTE  YMEHHS  KIACCHPHUIIMPOBATH XHUMHUYECKHE




1.7

peaKIuy MO PA3IMYHBIM MPU3HAKAM (YUCITY ¥ COCTaBY PEarupyroImx
BEIIECTB, TEIIOBOMY J((eKTy peakuuu, H3MEHCHHIO CTEICHEH
OKHCIICHHST ~ DJIEMCHTOB,  OOpaTUMOCTH  pPEaKIHH,  YYaCTHIO
KaTaJIu3aTopa)

ChopMUPOBAaHHOCTh YMEHHUH COCTABIISITh YPAaBHEHUS PEaKIHMA
pa3IMYHBIX THUIIOB, TOJHBIE W COKpAIIEHHBIC YPaBHEHUS pPEaKIUit
MOHHOTO OOMEHA, YYUTHIBAs YCJIOBHSI, TIPU KOTOPBIX ITH PEAKIIHH

HIYyT 10 KOHLA

1.8

1.9

CdopmupoBaHHOCTH yMEHUH IIPOBOJIUTH peakuuu,
MOJITBEPKAALOLIHE Ka4eCTBEHHBIN CoCTaB pa3IUYHbIX
HEOPraHMYECKUX BEILIECTB, PACIO3HABATh ONbBITHBIM ITYTEM HOHBI,
MIPUCYTCTBYIOILKE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB

ChopMupOBaHHOCTb YMEHUH PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX  PEAKLUil IOCPEACTBOM COCTaBJICHUS

AJEKTPOHHOIO OajlaHca 3TUX peaKLuit

1.10

CpopMHUpPOBAaHHOCT, YMEHHUM OOBACHITH 3aBUCHMOCTH CKOPOCTH

XUMHYECKOMU pCaKkiuun OT pa3JIMIHbIX (I)aKTOpOB

1.11

2.1

ChopMHUpPOBAaHHOCTP YMEHHUM OOBSICHATH XapakTep CMEHICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIIIHETO BO3AEHCTBUS

(mpuniun Jle HlaTtense)
OO01mas u HeopraHu4yecKkasi XUMHUs

ChopMupoBaHHOCTh YMEHMH packpbiBaTh cMblica Ilepuoauueckoro
3akona .M. MeHnneneeBa M JIEMOHCTPUPOBATH ero

CHCTEMATH3HPYIONyl0, OOBSICHUTEIBHYIO W  IPOTHOCTHYECKYIO
byHKIIIN

2.2

ChopMHUpPOBAaHHOCTP  YMEHHMM  XapaKTEPU30BaTh  AJIIEKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKHUX DJIeMEHTOB |—4  mepuonoB
[Tepuonnueckon CHUCTEMbl  XHMHYECKHUX  DIIEMEHTOB ..
MeHieneeBa, HCIONIB3YS MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAITI,
«OHEPreTUYECKNE YPOBHMUY», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XMMHMYECKHUX DJIEMEHTOB U MX COCIMHEHUU MO MEPUOAAM U
rpynnam [leproanueckoi CUCTEMBI XMMHUYECKHUX 3jieMeHTOB J[.U.

Menneneena

2.3

CopMHUpOBAaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) 0OIIHE
XUMHAYECKHE CBOWCTBA HEOPraHWYECKHX BEUIECTB  Pa3IIMYHBIX
KJIaCCOB, MOATBCPIKAATH CYLICCTBOBAHUC T€HETUYECKOU CBS3U MCKOY

HCOPraHN4YCCKUMU BCIICCTBAMU C IIOMOIIBIO ypaBHeHI/Ifl




2.4

COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKIIUI

ChopMUpOBaHHOCTb YMEHHMH yCTaHaBIMBaTb IMPUHAIEKHOCTD
HEOPraHUYECKUX BELIECTB 10 UX COCTaBYy K ONPEACIEHHOMY Kiaccy
(rpymnne) coequHeHuH (IPOCThIE BEIIECTBA — METAJUIBI U HEMETAJLIIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

2.5

2.6

ChopMupoBaHHOCTb YMEHUH MCII0JIB30BAaTh XMMUYECKYI0 CUMBOJIUKY
JUI1 COCTaBJIeHUS! (OPMYN BELIECTB W YpPaBHEHMH XMMHUYECKHX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBuasibubie
Ha3BaHMsI OTHEJIbHBIX HEOPraHMYECKHUX BeELIECTB (yrapHblid ras,
YIJIEKUCIBIN ra3, aMMuUak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJA, TUPUT U IPYTHE)

ChopmupoBaHHOCTh YMEHUI XapaKTepH30BaTh (OMUCHIBATh) OOIIKE
XUMHAYECKHE CBOWCTBA HEOPraHUYECKUX BEIIECTB  Pa3IHMYHBIX
KJIACCOB, MTOATBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKTY
HEOPTaHWYECKMMH  BEIIECTBAMH C  TOMONIIBIO  YpPaBHCHHM

COOTBCTCTBYHOINUX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

ChopMUpOBaHHOCTh ~ YMEHMH  IUIAHUpOBaTb M BBINOJHATH
XUMHUYECKHH SKCIEpPUMEHT (pa3sioKeHUEe MepoKcHIa BOJAOpoJa B
MIPUCYTCTBUY KaTaJIN3aToOpa, ONPEEIICHHE CPE/Ibl PACTBOPOB BEILIECTB
C NOMOMIbIO YHHBCPCAJIBHOTO HHAWKATOPA, BJIIHMAHUC PA3JTUYHBIX
(akTOpOB Ha CKOPOCTb XHMHUECKOW peakIMH, peakiM HOHHOIO
oOMeHa, KaueCTBEHHbIE PEeaKLUu Ha CyiabdaT-, KapOOHAT- U XJIOPHU/I-
AHWOHBI, HA KaTUOH aMMOHMUs, PCHICHUC SKCIICPUMCHTAJIBHBIX 3aaa4
o Temam «Mertael» U «HemeTanasl») B COOTBETCTBUU € MPaBUIIaAMU
TEXHUKH O€30MacHOCTH IpH OOpalleHWH C BEleCTBAMU H
1a0opaTOpHBIM ~ O0OpYJIOBAaHMEM;  MPEACTABIATH  PE3YJIbTaThl
XUMHYECKOrO OJKCIlepuMeHTa B  (Qopme 3amucu  ypaBHEHHM
COOTBETCTBYIOIIMX peakuuil U (opMynupoBaTh BBHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

2.8

ChopMHUpOBaHHOCT, yMEHHH COOJIOATh TpaBWja TOJb30BaHUS
XUMHYECKON TMOCYIOW M JTabopaTOpPHBIM O0OpYIOBaHUEM, a TaKXKe
MpaBUIIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSIMH

110 BBIIIOJTHCHHUIO na60paT0prlx XHUMHUYECKUX OIIBITOB

2.9

ChopMHUpOBAaHHOCT, ~ YMEHHUM  XapakTEpPU30BaTh  XHUMHYECKHE
MIPOLIECCHI, JIeXKAIllKe B OCHOBE MPOMBIIIJIEHHOTO MOJy4YeHUsI CEpHOM
KHCIIOTHI, aMMHUaKa, a Takxke C(HOPMHUPOBAHHOCTH MPEACTABIECHUIN 00
06H_II/IX Hay4YHBIX TIpUHOUIIAX W  OKOJOTMYCCKUX npoGneMax

XUMHYECCKOT'O IMTPOMU3BOJCTBA




XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIONMIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOW JIIsI
pelleHrs NPAaKTHUYECKUX 3a/Jad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAJIM3UPOBATh
XMUMHUYECKYI0 HMH(OpMaIuio, MojaydaeMyro M3 Pa3HbIX MCTOUYHUKOB

(cpeacTBa MaccoBO KOMMYHHUKAIUK, ceTh IHTEpHET U Ipyrue)

CpopMHUpPOBAaHHOCT, YMEHHH COONIOAATh MpaBHiia HKOJIOTHYECKU
1enecoo0pa3Horo MoBeAeHUS B OBITY U TPYAOBOW AESITENBHOCTH B
LEIAX COXPAHEHUs CBOErO 3J0POBbs M OKPYKAKOIIEH NPUPOJHOU

cpebl

3.4

Oco3HaBaTh ONACHOCTh BOSHCﬁCTBI/IH Ha JKHMBBIC OpIraHU3MbI
OHpCI[CJ'IéHHBIX BCIICCTB, IIOHHMMAsA CMBICI I1I0Ka3aTCid HZ[K,
IOSICHATH Ha ITpUMEpax CITOCOOBI YMCHBIICHUS U NPECAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHu3M 4€JI0BCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIIOJIb30BAHUEM TOHATHUSl «MaccoBas JI0JI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIIEHUH Ta30B MPHU XUMHUYECKHX PEaKIMIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO W3 YYaCTBYIOUIUX B PEAKIMU BEIECTB,
TerI0BOro 3 (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHUA SHECPTIHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
1

11

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA
TeOpeTI/I‘ICCKI/IC OCHOBBI OpFaHH‘ICCKOﬁ XUMHUHN

Hpe,Z[MeT OpFaHHqCCKOﬁ XUMHUU: €€ BO3HHUKHOBCHHEC, Pa3sBUTUC U 3HAYCHUC B
IMOJIYYCHHNHN HOBBLIX BCHICCTB M MAaTCPUAJIOB. Teopm[ CTPOCHUA OPTraHUYCCKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMysibl OpPraHMYECKUX BEIIECTB. [ OMOJOrus, H30MEpHs.
XHAMHYECKas CBSI3b B OPraHUYECKHX COCAUHEHUSAX — OJMHApHBIC U KPAaTHBIC

CBA3U. HpeﬂCTaBHCHI/Ie () KJ'IaCCI/I(l)I/IKaI_H/II/I OpraHU4YCCKUX BCIICCTB

13

2.1

HOMCHKHaTypa OpraHU4YCCKHUX COCJIMHEHU M (CI/ICTeMaTI/I‘leCKaﬂ) 1 TPUBHAJIbHBLIC

Ha3BaHUs BaXXHEUIIHUX MPEACTABUTENICH KJIaCCOB OPraHUUYECKUX BEILIECTB
YrieBogopoasl

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKMH psan. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENH AKAaHOB: (DPU3MUECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy 3aMelICHUs] W TOPEHUs), HAaXOXJACHHWE B IMPUPOAE, MOIy4yeHUE U

IMPUMCHCHUC

2.2

2.3

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psiA. DTHIEH U MPONUJIEH —
MPOCTEHIINE MPEICTABUTENN ANKEHOB: (U3NYECKHEe W XMMHUYECKHE CBOMCTBA
(peakuyu TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUIpPATAllMM, OKHUCICHUA U
MOJINMEPU3ALUH ), TOJTyYeHUE U IPUMEHEHUE

Anxanuensl: Oyranuen-1,3 u wmerunOyraauen-1,3: cTpoeHue, BaxHEWIIHe
XUMHUYECKHEe CBOMCTBA (peakius nmonumepusaiun). [lonydenne cHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

2.5

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUN psl. AIICTHIICH —
MPOCTEHIINIA TpPEACTaBUTEIh AJIKHHOB: COCTaB, CTpOCHHE, (QH3UYECKHe WU
XUMHYECKHE  CBOMCTBA  (peakuuu TUAPUPOBAHHUSA,  TaIOTEHHUPOBAHUS,

rUapaTalyy, TOpeHus ), HoJydeHHe U MpUMEHEHNe

Apenbl. benzon: cocraB, crpoeHue, (U3MUECKHE M XHUMHYECKHE CBOWMCTBA
(peakuuy TajJOreHUPOBAHUS U HUTPOBAHMS), IOIYYEHHE M IPUMEHEHHUE.
Tomyon: cocraB, cTpoeHue, (U3NYECKUE U XUMHUYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHNSA M HUTPOBAHUS), NOJyYEHUE U NpUMEHEHHE. TOKCHMYHOCTh
apeHoB. I'eHeTnueckas CBsI3b MEXKIY YIVIEBOAOPOJAMH, IMPHUHAIEKALIUMHU K

Pa3IMuYHBIM Ki1acCcaM




2.6

3.1

3.2

3.3

IIpuponHble WCTOYHUKM yriaeBOoAOpoAoB. IlpuponmHbli ra3 M IONYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEKUHI (TepMHUYECKUH, KaTaluTUdeckuii), nuponus. ITpomykTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHbII

yroJib U IPOAYKTHI €T0 MepepadoTKH
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON MW DOTAaHON: CTPOCHUE,
¢du3nyuecKkue W XMMHUYECKHE CBOWCTBA (pEaklMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), MpUMEHEeHHe. BoJopolHbIe CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJIA Ha OPraHU3M YeJIOBeKa.
MHoOroaroMHble CIIUPTHI. DTUIICHTJIUKOIIb U TJIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJLJIaMU,
KauecTBEHHAs peakilis Ha MHOTOATOMHbIE CHUPTHI). JleiicTBHe Ha OpraHu3M
yenoBeka. [[pumeHenue rivuepruHa u STUICHTITUKOIS

@deHod: CTpOEHUE MOJIEKYNbl, (U3MYeCKHe U XHUMHYECKHE CBOMWCTBA.
Tokcuunocts penona. [lpumenenue peHona

Anpaerupl U KeTOHbL. DOpMalbIeru/l, aleTalbAeTHa: CTpoeHue, (Pru3ndeckue
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJIECHUS,

KAaueCTBEHHbBIE PEAKIINH ), IOJyYEeHUE U IPUMEHEHHE

3.4

3.5

OAHOOCHOBHBIE Mpe/eNibHble KapOOHOBBIE KUCIOThl. MypaBbUHAS U YKCYCHast
KHCIIOTBI: CTpO€HUue, (pu3nueckue U XMMHUUYECKHUe CBOMCTBA (CBOICTBa, oOmiue
JUI Kjacca KHCJIOT, peakuus »Tepu(uKanuu), MOJIydeHHe U TPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEACTaBUTENHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOIOIIEe JeiicTBHE
CroxHble 3QUPBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonorudeckas posb

KUPOB

3.6

VYrieBonpl: cocTaB, KiacCU(UKAIUS YIIIEBOIOB (MOHO-, TU- U TIOJUCAXaPUJIBI).
I'moko3a — mpocTeimuii MOHOCaXxapua: OCOOEHHOCTH CTPOCHHS MOJEKYIBI,
¢u3nueckne W XUMHYECKHE CBOWMCTBAa (B3aMMOJEWCTBHE C THAPOKCHUIOM
meau(Il), oxucnenme ammuayHeIM =~ pacTBOpoM  okcuaa  cepebpa(l),
BOCCTaHOBJICHUE, OPOKECHHE TIIFOKO3bI), HAX0XKICHUE B TIPUPOJIE, TPUMEHEHHUE,
ounonorudeckast poib. @orocuHTe3. OpyKTo3a Kak U30Mep TIroKo3bl. Kpaxman
U LIeJUII0JI03a KaK NpUupoaHble oauMmepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusznueckue W XUMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOJIW3, KadeCTBEHHas

peaKIus C HOJIOM)

A30TCoIepIKaIe OpraHuIeCKHe COSTMHCHUS




4.1

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudyeckue coenuHeHus. Ou3nueckue u
XMMHUYECKHE CBOWCTBA aMMHOKHCIIOT (Ha MpuMmepe riauinuHa). buonoruueckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mNpUpOAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHud. [lepBuuHasd,
BTOpUYHAS U TPETUYHAs CTPYKTypa OesKOoB. XMMHUYECKHE CBOICTBA OENKOB:

THAPOJIN3, A€HaTypalus, KaHECTBCHHBIC pCAaKIIMU Ha Oenku
BBICOKOMOHGKYJIHPHBIG COCAUHECHUA

OCHOBHBIE TOHATHS XHMHUHU BBICOKOMOJIEKYJIIPHBIX COEJUHEHUN: MOHOMEp,
MOJMMEpP,  CTPYKTYpPHOE€  3BE€HO, CTENEHb  MOJUMEPHU3ALMHU,  CPEIHSISA
MoJIeKyJisipHas Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX

COG,Z[I/IHGHHI;'I — NOJIMMCpU3alug U IIOJIUKOHACHCAIIUS

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbI HM3YUYCHUA BCIICCTB HU HUX HpeBpameHm”I:
O3HAaKOMJICHUEC C 06pa3uaMH NpupoOAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HonyquI/Ie CHUHTCTHUYCCKOI'O Kay4dyKa U pC3UHBI

11 KVIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHMS

1

11

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

XuMu4eckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTryecKkre YPOBHHU, OAYPOBHUA. ATOMHbBIE OPOUTAIIH, S-, P-, -3J1€MEHTHI.
OcobeHHOCTH pacIpeiesieHUs JIEKTPOHOB 0 OPOUTAIISIM B aTOMaX AJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpALIHsI aTOMOB

1.2

Ilepnonnueckuii 3akoH n lleprognyeckas cucteMa XMMHYECKHX DJIEMEHTOB
H.N. MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aK0HA U [leproauyeckoil CUCTEMBI
XUMHYecKHX 3y1eMeHToB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHMS CBOMICTB XMMHYECKUX D3JIEMEHTOB U
o0pa3yeMbIX MMM HPOCTBIX M CIIOKHBIX BEIIECTB IO TPYyNIaM U MEpUOJIaM.

3HaueHMe NEPpUOANICCKOr0 3aKOHAa B pa3BUTHU HAYKU

1.3

Ctpoenue BemecTBa. XHUMHYECKas CBA3b. BUIAbl XUMHYECKOW CBSI3HU
(koBaJleHTHasl HEMOJNSpHAS W TOJSApHAs, WOHHAs, MeTajuinueckas). VoHbI:
KaTUOHBl M aHWOHBL. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHON XWUMHYECKON

cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

1.4

BasnieHTHOCTB. DeKTpoOTpUIIaTENLHOCTh. CTENEHb OKUCICHUS

1.5

BemiectBa MOJEKyISPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA
cOoCTaBa BenlecTBa. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA

BEIIECTB OT THUIMA KPUCTAUIMUECKOW pemeérku. lloHsatue o agucnepcHsIX




cucremax. VIcTuHHBIC B KOJUIOUIHBIC PAaCTBOPLI. MaccoBas J0JId BECUICCTBA B

pactBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HCOPTraHNYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakius.  Kimaccuukanus — XUMHYECKHX — peakiuuid B
HEOPraHWYECKOW U OPraHUYeCKOM XMMHUU. 3aKOH COXPaHEHHS] MAaCChl BELIECTB,

3aKOH COXPAaHEHHUS U IMPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKIUIX
CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

O6paTI/IMBIe pCaKIuu. XHUMHYECKOE PaBHOBCCHC. cD%ElKTOpI:I, BIUAKOIIMUMEC Ha
COCTOSAHUC XMMHUYCCKOI'O PaBHOBCCHA. HpI/IHI_II/IH JIe [llaTenne

SHGKTpOJ'H/ITI/I‘leCKaSI Jucconuanusi. CunbpHble U caa0ble QJICKTPOJIUTHI. Cpez[a
BOJHBIX PACTBOPOB BCHICCTB: KHCIIAs, HeﬁTpaHbHaﬂ, memouHas. Peakiym

HOHHOr0 0OMEHa

1.11

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKkuuun

Heoprannueckas xumus

2.1

2.2

Hewmerannel. [Tonoxxenne HemerasuioB B [leproanueckoil cucreMe XUMUYECKUX
anemenToB /.. MenneneeBa 1 0cCOOEHHOCTH CTpoeHHsI aToMOB. Dduznyeckue
CBOWCTBAa HEMETAJJIOB. AJUIOTPONUS HEMETAIJIOB (Ha NpUMepe KHUCIOpoJa,
cepsl, hochopa u yriepoaa)

XUMHUYECKHE CBOWCTBA BaXXHEWIIMX HEMETAUIOB (TaJOr€HOB, CEphl, a30Ta,
docdhopa, yraepoga W KpPEeMHHUS) M HUX  COCIUHEHHH  (OKCHIOB,
KHUCJIOPOJICO/IEPXKAIUX KUCJIOT, BOAOPOJHBIX coequHeHuil). [Ipumenenue

BaKHEHUIIINX HEMETAIIJIOB U UX COCAUHEHUI

2.3

Meramibl. [lomoxenne MmeramnoB B llepuonnueckoi cucTeMe XUMHUYECKUX
anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI04YEK
aTomoB MeTasuioB. O01re Gpuznueckue cBoMcTBa MeTaITOB. CTUTaBbI METAILIOB.

DIIEKTPOXUMUYECKUH PsiJl HAIPSKEHU METAJIIIOB

2.4

XVUMHYECKHE CBOMCTBA BaXKHEHIIMX MeETAIOB (HATpuM, Kajnuil, KaJbIuii,
MarHui, aJlfOMUHUH, IIHHK, XPOM, XKEJIe30, MeJlb) U UX coenuHeHuid. OO0mme

CIIOCOOBI MOJIYUYCHUA MCTAJJIOB. HpI/IMCHCHI/IC METAJlJIOB B 6BITy N TCXHHUKC

2.5

I'enetuueckas cBsA3b HCOPTaHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K PA3JINIHBIM

Ki1acCaM

XUMHS U )KU3Hb

3.1

Ponp xumMum B o0ecrie4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIIEBOM
0€30MacHOCTH, Pa3BUTHH MeAUIHUHBI. [IoHATHE 0 HAYYHBIX METO/aX MMO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ




3.2

3.3

[IpencraBnenus: 00 0OMUX HAYYHBIX MPUHIIMIIAX MTPOMBIIIIICHHOTO ITOTYYCHHUS
BAKHEMIIMX BEUIECTB. YEIOBEK B MHUPE BEIIECTB U MATEPHUAIOB: BAXKHEUIINE
CTPOMUTEJIbHBIC MaTepualibl, KOHCTPYKIIMOHHBIE MaTepUalIbl, KPACKH, CTEKJIO,
KepamMuKa, MaTepualibl JJid AJIEKTPOHUKHU, HAHOMATEpHasbl, OPraHUYECKUE M

MUHEpaJIbHbIEC YI00peHUs

XuMHUS UM 30pOBbE YeNOBEKa: MpaBujia HUCIHOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, TMpaBuia OE30MaCHOTO WCIOJIb30BAaHUS IPENapaToB OBITOBOM

XHUMHHU B HOBCCHHGBHOﬁ KHU3HHU




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






