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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpeaHEero ooOmiero obOpa3oBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peann3yrolux OCHOBHbIE 00pa30BaTEIbHbBIE IPOIPAMMBI, U OCHOBHBIX MOJIOKEHUI
«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 MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOmieil ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOyUaIOLIUXCS CPEICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHETO 00111eT0 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IMPOTrpaMMe IO XHUMHH C
yaéToM crenu@uKd HayKd XUMHUM, €€ 3HAYCHHsS B TO3HAHUU TPUPOILI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LEJIeH U MPUHLIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOpMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBIILIJICHUS, B
CO37laHME LIEIOCTHOrO MPEACTABICHUSI 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (HOopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHUSA B3AWMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEUCTBYS ¢ APYTUMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUECHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IIPOJIOJHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHUN 0 CTpoeHnH BeriecTB. CBeeHus 00 N3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenquHeHuM. B Kypce  OpraHM4yeckod XWMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIHUH.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUUECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3HIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEIHLHOM M MPAKTHUYECKOM JESITEIbHOCTH YelIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIMIO U IPUMEHSITH €€ JJIs TONOJTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
LEJIOM COJIepKaHue Y4eOHOro mpeaMera «XUMHUS» JaHHOTO YPOBHSI M3y4YEHUS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPraHUYECKOTO U OPTaHNYECKOro MHUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
U PpEIICHUs TPOTUBOPEUYHN MEXKIy HOBBIMU (haKTaMH U TEOPETHUYECKUMU
MPEINOCHUTKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TaKKe MpodieM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHATHIE MPOrPaMMON IO XUMHUU TOJXOJbI K OIPEACICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUeOHBIX AEHCTBHIA, UMEIOMINX 0a30BOE 3HAYCHHE ISl PA3TTMUHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TMOWCKa, aHaimm3a W 00pabOTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHYECKOW U
UCCIICIOBATENLCKON ACSITEIbHOCTH, 3aHMMAOIIEH Ba)XKHOE MECTO B TIO3HAHUHU
XUMUH.

B mnpakTuke mpenomaBaHWs XMMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH ONPEACIICHUN
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKa W KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOMl KynbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3YYECHHS IPEIAMETA
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUHW KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHUEH nX
Pa3BUTHSA U CTAaHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs IPUOOPETEHUS YMEHUH
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBIICHUN, MMEIOIIHNX
MECTO B IIPUPOJAE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKa LeJIel U 3a/1ady U3yYeHUs
IIpeMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero obOpaszoBanus. CeronHs B
IPEnoAaBaHUM XUMHUH B OOJIbIICH CTENIEHH OTIAETCS MPEANOYTEHUE TPAKTUUYECKON
KOMIIOHEHTE cojepkKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIET0 HE HaboOpoM
3HaHUH, a (PyHKLIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU M YMEHUSIMHU
aKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HU JUJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIS DPa3jIM4HbIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOUMBIX AJIs IPUOOPETEHNUS ONIbITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B INO3HAHWU XHMHH, & TaKXE JUIsl OLEHKH C IO3HMLIHMA 3KOJOTUYECKON
0€30MacHOCTH XapaKkTepa BIMSHUS BELIECTB U XUMHUECKUX POLECCOB Ha OPTaHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHUS, TTOTIOTHEHNS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obnacTi «EcrecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obiiero oopazoBaHusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MX IIPEBpALICHUIL:
O3HAaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIONECHHWE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpU
HarpeBaHuu (1iaBjieHue, oOyriIuBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHUM psii. DTUJIEH U MPOMUIIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metunOytamueHn-1,3: cTpoeHue, BakKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHMUYECKHE CBOWCTBA (peakUuu TUAPUPOBAHUS, raJlOre€HUPOBAHUS, THIpaTalllY,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHe. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIIUMH K Pa3IMYHBIM
KJIaccam.

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

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BEIIECTB WU MX IPEBPAILCHUIA:
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.

Pacuérnble 3anaun.

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

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMH MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprsa U 3TUIICHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBL: CTpOCHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME s
KJ1acca KHCIIOT, peakiust dTepuduKaium), norydeHue u npumeHenue. CteapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

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




MOJIEKYJIbI, (PU3HUECKHe U XUMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meau(1l), okuciienne aMMHagYHBIM PacTBOPOM OKcHia cepedpa(l), BoccraHoBICHHE,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOTIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Henono3bl.  du3nueckue M XMMHYECKME CBOMCTBA Kpaxmaia (TUApoJius,
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 3TaHOJa
okcusiom Mmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 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).

A3oTcoaeprkaliue OpraHu4ecKue COeIMHEHHUS.

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

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEJIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

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

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

MexnpenMeTHsIe CBSI3H.

Peanusanyst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIECTBISETCS 4Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TMOHATHUN, TaK W TOHATUMU, SBISIOUIUXCA CUCTEMHBIMU JUISI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KJIAacCH(UKAIUs, TepUOTUIHOCTb, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €TUHHUIIBI UX H3MEPEHUSL.

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: MNHILIEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO MHUTaHMUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUN dJeMeHT. AToM. Snpo aroma, H30TONBL. ODJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepuonnueckuit 3akoH U [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepuoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX MMH TMPOCTHIX M CJOXXHBIX BEIHIECTB MO TPyIIaM MU IepuojaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBII U JIOHOPHO-
akuentopHsiil). Bomopoanast cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYEeCKas CBSI3b HEOPraHUYECKUX BEILIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

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

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIasl, HEUTPaAJIbHAs, IEI0YHA.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEN KPUCTAUIMYECKHX PEMIETOK, HAOII0JeHuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TOMOILbIO YHUBEPCAILHOTO HHMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
MpaKkTUYECKON padboThl « BiusiHue pa3nuuHbIX PAKTOPOB HA CKOPOCTh XUMUYECKOMN
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 BAaKHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O6mume (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

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

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétpl mMaccel BelecTBa Wi 00bEMA ra3oB IO HU3BECTHOMY 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 xuMum B 00€CrEUYEHUU SKOJIOTUYECKOW, SHEPreTUYECKON U MUILEBOM
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 MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MaCcHOr0 UCIIOIB30BAHUS MIPENapaToB OLITOBON XUMUU 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, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuKa: MaTepus, SHEPTUS, MACCA, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- W
MUKPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
pecypcBhl.

TexHonorus: XUMUYeCKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, IPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIBCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
IPOMBIIIICHHOCTh,  (papMalleBTUYECKasi  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETUYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbiM). HaydHo-meTogudeckoil OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMUYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAaMH, MNPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYpPhl U CLIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYAIOIIUMHUCSA CBOMX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESATEIbHOCTH MPU CO3JJaHIH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U [TO3HABATENIbHBIX 3a/1a4, BHITOJTHEHUN XUMAYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpECa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHUH U ITOCIIEAYIOIEM AHAIIN3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMHYECKUMU SIBJICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HAaNpaBJIEHHOCTH (B paMKax CBOErO KJiacca, IIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudaHOrO Pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIbHOW TPACKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11€JIeCO00pPa3HOro OTHOILIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus. BOIIPOCOB PAlMOHAIBHOIO PUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIICHUS, SKOJIOITHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHusT 00 OKpPYKaloleM MHpPE KaK O €IMHCTBE MPHUPOJIBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
IUBUJIN3ALHN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCTIENIHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HHU KAXKIOTO WieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



MPOUCXOSIINX B HEM U3MEHEHUHN, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BaTEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NpodhecCHOHATbHOM
JESITENBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC MOHATHS, OTPaXKaIoIIne
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNe, HAOTIOACHHIE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCTIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONpPEAENATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIP30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIsl OOBSICHEHUS OTACIBHBIX (DaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABJIMBATh IPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TPOTHBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €ro pe3yiabTar, (PopMyIUpOBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcel MIHTepHeTa), aHanu3upoBaTh MHGOPMAIMIO PA3IUYHBIX BUIOB U (PopM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMynTupoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEACTBA TP pabOTE C XUMUUECKON
uHpoOpMalMel: MPUMEHITh MEXIIPEAMETHbIE ((PU3NUECKUE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1aieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIHHOU JIEATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HMCCIEAOBAHUN MyTEM COTJACOBAHHUS TO3HUIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTh, OMpeAensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOEH JIEATEIHPHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOIICHKH.



INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHS»
OTpaXkaroT:

cOpPMHPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUM KapTUHBI MUPA, POJIM XMMUU B IO3HAHUU SIBIICHUN PUPOJIBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOIHOI Cpele;

BJIAJICHUE  CUCTEMOW  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE TMOHATHS (XMMHUYECKUN DIIEMEHT, arToM, 3JIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi ¢dopmysa (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, pauKall,
WU30MEPHSI, ©30MEPBL, TOMOJIOTUYECKHM PSJI, TOMOJIOTH, YTIEBOAOPObl, KUCIOPOA U
a30TCOAEpKAIKEe COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUM M 3aKOHBI (TEOpUsl CTPOEHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUM, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATeTbHOCTU YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS MPU
OMMCAHUU COCTaBa, CTPOSHUSI U MIPEBpAICHUN OpraHUUYEeCKUX COCTUHEHUH;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMya OpraHMYECKHMX BEIIECTB W ypaBHEHUN XUMHYECKUX PEaKIUH,
W3TOTABJIMBATH MOJICIIM MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTIOCTPALIMA HMX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJICKHOCTh H3YyUYCHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINPEeIeIEHHOMY
KJIacCy/Tpynmne COeAUHEHUH (yriaeBOJOPOAbI, KHUCIOPOI M a30TCOIepIKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarudeckord HomeHkiarype (IUPAC), a Takkxe NPUBOIUTH TPUBUAIIbHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWJICHTJINKONb, TJHIEPUH, (eHosI, (HOopMalbIeTH I, aleTaabIeTH, MypaBbHHAsI



KHUCJIOTa, YKCYCHAsi KUCJI0TAa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsST KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHUH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABI XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCAUHEHUSX (OJMHAPHbBIC U KPATHBIC);

cOPMHPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHMUS
oprannueckux BemiectB A. M. BytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChHI BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, PU3HUECKHE
U XUMHYECKHME CBOWMCTBA THUNUYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIIeCcTB (METaH, 3TaH, dTUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTwiOyTagaueH- 1,3, 6eH30J1, METaHOJI, 3TAHOJI, STUJICHIIMKOJb, TJIUIEPUH, PEHOT,
alneTanbJeru, MypaBbiHasi U YKCyCHasi KMCJIOTHI, TJIFOKO03a, KpaxmaJl, IeJUII0103a,
aMUHOYKCYCHAsl KUCJIOTa), WUIFOCTPUPOBATh F'€HETUYECKYIO CBSI3b MEXKIY HHUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIMX XWMHYECKUX PEAKIH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJI;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CHOCOOBI HX NEPEPAOOTKU U MPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHUS 10 XWMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
pEeaKIuu MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUEe, U3MEPEHHE, DKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/IOl U JTa0OpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh yMEHUHN TUTAHUPOBATH W BBITIOJHATH XUMHYECKHMA
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U U3YUYEHUE ET0 CBOWCTB, KAYECTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHATypanus O0EIKOB MPU HArPEBaHWH, IIBETHBIC PEAKIINHA OETIKOB) B COOTBETCTBUU
C TMpaBWJaMW TEXHUKU OE30MAaCHOCTH TMpU OOpalleHHnH C BEMIECTBAMU W
7a00paTOpHBIM  O0OpPYAOBAaHHWEM, MPEACTABIATh PE3yJdbTAaThl  XUMHUYECKOTO



JKCIIEpUMEHTa B (OpMe 3aluCH YpaBHEHHMH COOTBETCTBYIOIIMX pPEAaKIUil U
(dbopMynIupoBaTh BEIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TIONYy4aeMyH) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHYECKH
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B UEIIX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABATh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIci Tokazatens 11K, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUSI M TPEAOTBPAIICHUS HMX BPEIHOTO BO3ACUCTBUA HA OPraHU3M
YeII0BEeKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJMAxX ITO3HAHHUS BEIIECTB U
XUMHYCCKHX SIBJICHHIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nmis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUH B TO3HAHUU SIBJICHUU TPUPOJIBI,
B (OPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAILHON
IPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0POBbIO U TIPUPOJIHOM CpeIe;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI DJIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAS, METAJNIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AIEKTPOJUTUYECKAS JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUUYECKON pEeakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKONU Auccouuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUsS] SHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS MNPUYMHHOCTH U



CUCTEMHOCTH XHUMHYECKHX SIBICHUN, (PAKTOJIOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBE, NOJIYYEHUH U 0€30MIaCHOM HCIOJIb30BAHUH BAXKHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESATEILHOCTH YEJIOBEKA,

c(OpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIC MPU3HAKH TOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MpPU
ONHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpPMUPOBAHHOCTh YMEHUN HCHOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbl ra3, YIJIEKUCIBIH ra3, aMMHaK, raméHas
U3BECTh, HETAIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBaJICHTHAsI, NOHHAsI, METAJUIMYECKas, BOJAOPOAHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAas), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKHX
COCIMHCHMI;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBAaTh IIPUHAIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeAeIEHHOMY KJaccy/TpyIie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAILIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPHIBATh CMBICI MEPUOINYECKOr0 3aKoHa [l
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB llepuonnueckoit cucTeMsl
xuMu4deckux saementoB JI. M. MenpgeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHUY», O0BACHATH 3aKOHOMEPHOCTH
M3MEHEHHUS! CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCIMHEHHMH IO IMepuojiaM U
rpynnaM [lepuogunueckont cucreMbl xuMudeckux 3semeHToB . 1. Menneneesa;

cOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXAY HEOPraHU4YECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUYECKUX PEaKLIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUHU II0
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTETCHEW OKHUCIICHHS 3JIEMEHTOB, 00OpaTMMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);



c(hOpPMHPOBAHHOCTh YMEHHUMA COCTABJISATh YPaBHEHUS PEAKIUN pPa3TMIHBIX
THUIIOB, TOJHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHA, YUUThIBAS
YCIJIOBHSI, IPH KOTOPBIX 3TH PEAKIINN UAYT IO KOHIIA,

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHMYECCKUX
BCIIECTB;

chOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pPEaKIUK OT PA3IMIHBIX (PAKTOPOB; XapaKTep CMEIMICHUS XUMUICCKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3jaeicTBus (mpunnun Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XHUMUYECKHE TIPOIECCHI,
JIeKAIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHUS CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOMMX HAyYHBIX MPUHINAIMAX WU
AKOJIOTHIECKUX MPOOIEMax XHMMHUIECKOTO TIPON3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIN TPOBOJUTH BBIYHCICHUS C MCIOJIH30BAHUEM
TIOHSTHUS «MACcCOBast JI0JIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00BEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIIUU
BEI[ECTB, TEIJIOBOro 3¢(deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABWIIA TTOJIH30BAHUS XUMHUECKON
MOCy/Iol U JTabOpaTOpHBIM O00OpYJAOBaHUMEM, a TaKXKe MpaBwia oOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH U BBHIMIOJHATh XUMHUYECKHM
DKCIIEPUMEHT (pa3jIoyKeHHEe IMEePOKCHa BOJOPOJa B MPUCYTCTBUU KaTallM3aTopa,
OTIpPEICIICHAE CPEIbl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUEC PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metaely U «Hemeramib»y) B COOTBETCTBHM C TIPAaBWIIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAIlEHUH C BEUIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKITH U (POPMYIUPOBATH BHIBOIBI HA OCHOBE ATUX
pE3yNbTATOB;



chOPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKalu, THTepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1eecoo0pa3Horo TMOBEICHUS B OBITY M TPYJOBOH JACATEILHOCTH B LEJAX
COXPAHEHHsI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3ICHCTBUS HA )KMBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbica mokazatens [IJIK, mosicHATP Ha mpuMepax CIOCOObl YMEHBIICHHUS U
MPEIOTBPAICHUS UX BPEHOIO BO3/ICHCTBUS HA OPraHU3M Y€JIOBEKA;

JUIsi 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUML;

JUISL CHENBIX M CHAa0OBHIAIIMX OOYYAIOIIUMXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nys 3anmucu XMMUYECKHX

dbopmy.
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TEMATHYECKOE IVTAHUPOBAHUE 10 KJIACC

KoauuecTBO 4acoB

DJleKTpoHHbIe(unppoB)

Ne n/m HaumeHoBaHue pa31esioB M T€M MPOTrPaMMBbI Beero Konrpoabnsie IIpakruuyeckue oOpa3oBaTeJibHbIE
padoThbI padoThbI pecypcbl
Pa3nen 1.TeopeTuyeckue 0OCHOBBI OPraHUYEeCKO XUMUH
11 IIpeamer opranndeckoit xumuu. Teopus cTpoeHus 3
oprannyeckux coeaunenuii A. M. bytneposa
Wtoro no pazneny 3
Pa3znen 2.YrieBoaopoanbl
2.1 [IpenenbHbIE YrIeBOJOPOIbI — AJKaHBI 2
29 HenpenenbHbIe YIIIEBOIOPOIBI: AIKCHBI, aTKAINCHBI, 6 1
QJIKMHBI
2.3 ApoMaTudeckue yrieBoJa0pO bl 2
2.4 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U UX MepepadoTKa 3 1
Hroro no paszneny 13
Paznen 3.KuciiopoacoaepxamueopranuiecKuecoeIMHEeHUs1
3.1 Crupter. @enon 3
3.2 Anpnerunpl. Kap6oHoBbie KucnoTsl. CiioskHbIE A(UPHI 6 1
3.3 YrneBoasl 3 1
Hroro no pazneny 12
Pasnen 4.A30Tconep:kammeopranHnyecKuecoeuHeHust
4.1 AmuHBI. AMHHOKHCTOTHI. benku 1 1
49 FCHCTI/IHCCIiaSI CBSI3b MEXKYy KIIAaCCAMH OPTaHUYECKUX 1
COCTUHEHU I
Hroro no pazneny 4
Pasnen S5.BbicokOMOJIEKYISIPHbIECOEIMHEH U
5.1 [Tnactmaccer. Kayuyku. Bomokna 2 1
Hrtoro mo pasnmeny 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4




TEMATHYECKOE IINTAHUPOBAHHUE 11KJIACC

KoauuecTBO 4acoB

DJieKTpoHHbIE (IU(POB)

Ne n/m HaumeHoBaHue pa31esioB M T€M MPOTrPaMMBbI Beero Kourpoabnsie  Ilpakruueckue oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypcbl
Pa3znen 1. TeopeTnyecKueoCHOBLIXUMHU
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
11 [lepuoanueckas cuctema XUMU4Yeckux s1emMenToB /1. . 3
MenpeneeBa
1.2 Crtpoenue BemiecTBa. MHOrooOpasue BEIIecTB 4
1.3 XUMUYECKHE peakliuu 6 1 1
Wroro no pazneny 13
Pa3nen 2. Heopranuueckasi Xxummusi
2.1 Mertasbl 6 1
2.2 Hemerammibl 9 1 1
2.3 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX BEIIECTB 2
Hroro no paszneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOUYHOE IIVTAHUPOBAHUE 10 KJIACC

N KoJunyecTBO yacoB yekTpoHHBbIe(LUDP)
I /;1 Tema ypoka B Konrpoabn IlpakTuu. JlaTa oOpa3oBaTeJibHbIE
cero
pabota pabora pecypchl
1 [Ipeamer opraun4eckoil XMMHUM, €€ BOSHUKHOBEHHE, pa3BUTUE U 1 04.09.25
3HAYEHUE
2 Teopust cTpoeHUs OpraHUYECKUX COeTUHEHUN A. M. 1 11.09.25
bytnepoBa, €€ OCHOBHBIEC MOJIOKEHHUS
[IpencraBnenne o kIaccu(UKaUU OPraHMYECKUX BEIIECTB. 18.09.25
3 Homenknarypa (cucremMatuyeckasi) U TPUBHAIbHbBIE Ha3BaHUS 1
OpraHUYECKUX BELIECTB
. 25.09.25
4 AJIKaHBI: COCTaB ¥ CTPOEHHUE, TOMOJIOTUYECKHUN P 1
o 02.10.25
5 Mertan 1 3TaH — NPOCTENHIINE NTPEACTABUTEIN AJIKAHOB 1
o 09.10.25
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
o 16.10.25
7 OTUJEH U IPONUIEH — MPOCTEHIINE IPEICTaBUTENIN AIKEHOB 1
8 ITpakTruyeckas padora Ne 1. «ITomyueHue sTuIeHa U U3ydeHue 1 1 23.10.25
€ro CBOMCTB»
9 Ankanuensl. byraauen-1,3 u metminOyranuen-1,3. [lonyuenue 1 06.11.25
CUHTETUYECKOIO Kay4yyKa U PE3UHBI
10 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHMSI, TOMOJIOIMUECKHM 1 13.11.25
psan. ATIETHIICH — TPOCTEHITUHTIPEICTAaBUTEIHAIKUHOB
3 20.11.25
11  BbruucneHus no ypaBHEHUIO XMMHUYECKOM peakuuu 1
27.11.25
12 Apensl: 6eH3011 ¥ TONTyos1. TOKCHYHOCTD apeHOB 1
13 I'eneTnyeckas CBA3b yrieBOAOPOAOB, IPUHAUIEKAIIUX K 1 04.12.25

Pa3JIMIHBIM Ki1accaM




14 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB: HE(DTh, MPUPOIHBIN 11.12.25
ra3, MoMyTHbIC He(DTSIHBIE Ta3kl.
15 YraeBonopozsl: HeTh, MPUPOIHBIN Ta3, MOMYTHBIE HEPTIHbIC 18.12.25
ras3bl, HaIpaBJIeHUs IepepabOTKU, MPUMEHEHHE.
25.12.25
16  KouTponbsHas pabota 1o pazaeny «YrIeBOI0POIbI
17 [IpenenbHble 0THOATOMHBIE CIUPTHI: METAHOJI U ATAHOIL.
Bogoponnas cBsizb
18  MHoroatoMHbI€ COIUPTHI: STUICHTIUKOIb U TIUIEPUH
19 @DeHOo: CTPOCHUE MOJIEKYIIbI, PU3NYECKHEe U XUMHUECKUE
CBOMCTBA, IPUMEHEHUE
20 Anpaeruapl: GopMalIbICTH M alleTAIbICTH . ALICTOH
21 OAHOOCHOBHBIE NpeeTbHbIE KAPOOHOBBIE KUCIOTHI:
MypaBbHHAS U YKCYCHAasI
29 [TpakTuueckas padota Ne 2. «CBoiCTBa pacTBOpa YKCYCHOM
KHCIIOTBI)
23 CreaprHOBas U OJIEUHOBASI KUCIIOTHI, KaK MPEICTABUTEIH
BBICIIINX KapOOHOBBIX KHCIIOT
24 Mpiuia - conu BBICITNX KapOOHOBBIX KHCIIOT, MOIOIIHE CPEICTBA
o5 CrnosxHble 3(Upbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIIOT.
I'unponus cnoxHbIX 3(pUpoB
26 | JKupsl: rHIpOIN3, TPUMEHEHHE, OMOJIOTHYECKas POJIh JKUPOB
27 VYrneBonpl: cocTaB, kinaccudukaius. Baxkuenmme
MIPeJICTaBUTENH: TIII0K03a, PpyKTO3a, caxapo3a
28  Kpaxwmain u 1emirosn03a Kak IpupoIHbIe TTOTUMEPHI
29 Kontponbnas padota no pazaeny «Kucmopozaconepxarine

OpPraHUYECKUE COCTUHEHHUSIY/ BIIP




O61ua;1 XapaKTEPHUCTHUKA a30TCOACPKAMIUX OPTraHHICCKUX

30 . . 1
coeauHenuii / Beepoccwuiickas mpoBepouHas padboTa

31 AMUHBI: METHJIAMUH U aHUJIHH 1
AMMHOKHUCIIOTHI KaKk aM(pOTEpHbIE OPraHUIECKHUE COCTUHECHHUS,

32 ux ouonoruueckoe 3uaueHue. [lenruasl. benku 1
KaKIPUPOTHBICBEICOKOMOJIEKYIISIPHBICCOSAMHEHUS

33 Xumus BMC , Bonokna OCHOBHBICUHOHSITI/IH XHUMHH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 | Xumusa BMC , mnactmacchl, KayqyKu 1

OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34




IHOYPOUYHOE IIVTAHUPOBAHUE 11 KJIACC

N KoanyecTBO 4acoB yekTpoHHBbIe(LUDP)
I /;1 Tema ypoka B Konrp. IIpakruu. [ara oOpa3oBaTeJibHbIE
cero
padoThbI padoTsI pecypcbl
Teopernueckue 0CHOBBI XuMuu 13 4
7 02.09.
1 XuMHYeCKUH eMeHT. AToM. M30TomsI 1 5025
[Tepnonuueckas cucrema xuMuueckux 3yemMeHToB /. . MeneneeBa 09.09
2 Y COBpEMEHHas TEOpUsI CTPOEHUSI aTOMOB (3JIEKTPOHHAs 1 ) 0'25 '
KOH(HUTYpaIus aTOMOB)
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX JIEMEHTOB U UX
3 COCIMHEHUH 10 TPyIIaM U MepuoiaM. 3HaYeHHE MePUOIUIECKOTO 1 16.09.
3aKOHa M CUCTEeMbl XuMHueckux anemenToB /.M. Menzaeneena B 2025
pPa3BUTUU HAYKHU
4 Buael xumunueckoit cea3u. [Ipupoga KOBaJIEHTHOM CBS3H. 1 23.09.
IToHsiTHE BAJICHTHOCTH. 2025
5 Buabl xXuMuueckoil CBSA3U: HOHHAS CBSI3b, JIEKTPOOTPULIATEILHOCTD, 1 30.09.
CTENEHb OKUCIECHUS. 2025
o . 07.10.
6 Buapl XuMuyeckou CBA3U: METAJNIMYECKast, BOLOPOAHAsS CBS3b. 1 5025
[Tomumepsl, MHOTOOOpa3ue KIacCOB IIACTMACC U BOJIOKOH 14.10.
7 1
2025
3 ITonsTue o gucnepcHbIX cucteMax. ICTUHHBIE U KOJJIOUIHBIE 1 21.10.
pacTBOpbl. MaccoBast 70JIs1 BEIECTBa B pacTBOpE 2025
Knaccudukanus XuMHUUECKUX peakliuii B HEOPraHUYECKOM U
) 11.11.
9 OpraHUYECKOM XMMHUH. 3aKOH COXPAHEHHS MacChl BEILIECTB; 3aKOH 1 2025
COXPAHEHUS U MPEBPALIEHUS SJHEPTUN IIPU XUMHUUYECKUX PEAKLUAX
18.11.
10 Cxopocts peakniuu. OOpaTuMbie peakiini. XUMHIECKOE PAaBHOBECHE 1 1

2025




[IpakTudeckas padora Ne 1. «BaussHue pa3nuvabix (pakTopoB Ha 25.11.
11 CKOPOCTbh XUMHYECKOU PEAKIIUN 1 2025
DnekTponuTrdeckas auccouuarnus. [loustiue o BogopoaHoOM
12 noka3zarene (PH) pactBopa. Peakunu nonnoro oomena. ['maponus 1 (2)(2)'2152'
OPTraHUYECKUX U HEOPTraHUYECKUX BEIIECTB
OKHCIIMTENbHO-BOCCTAaHOBUTENIbHBIC peakiuu. [TonaTue 006 09.12.
13 3JICKTPOJIN3E PACIIJIABOB U PACTBOPOB COJICH 1 2025
KonTtponpHast padora no paszneny «TeopeTnueckne OCHOBBI XUMHM» 1 1 ;(6)'2152'
Heoprannyeckas xumus 17 4
14 Meramisl, ux nojoxenue B [ICXD JI. . MenaeneeBa, 0COOCHHOCTH 1 23.12.
ctpoeHust atToMoB. OO01IHe GpU3NUecKre CBOMCTBA METAIIOB. 2025
15 CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKUN P HAIPSDKEHUN METAJITIOB 1 28'2152'
16 XUMHUYECKUE CBOMCTBA BAKHEUIITUX METAILJIOB (HATPUA, KaJIUH, 1
KaJIbIIMI, MarHui, aTIOMAHHANA) U UX COSTUHEHUIN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAN U UX COEAUHEHUHN 1
18 XuMHYeCKHe CBOMCTBA IIMHKA, JKeJie3a U X COSTMHEHUN 1
19 [IpakTuueckas pabora Ne 2. "Pemienne s3xciepuMeHTaIbHBIX 3a/1a4 110 1
TeMe «MeTaib»"
20 Hemeramnel, nx nonoxenue B [ICXO JI. 1. MenaeneeBa u 1
0COOEHHOCTH CTPOEHHUS aTOMOB
21 ®dusndecKkue CBOMCTBA HEMETAUIOB. AJUTOTPOIHS HEMETAIIOB (Ha 1
puMepe KUCIopoa, cepsl, hocdopa u yrieponaa)
22 XUMHYECKUE CBOMCTBA TrAJIOT€HOB, CEPbl U UX COETMHEHUI 1
23 XuMHYecKue CBOWCTBa a30Ta, (pochopa u MX coeTuHEeHU I 1
24 XHUMHYECKUE CBOMCTBA YIIIEPO1a, KPEMHHUS U UX COCIMHEHHUN 1
25 [IprMeHeHrne BaXKHENUIIINX HEMETAJVIOB M UX COCTMHEHUN 1




O060011IeHNE U cUcTeEMAaTU3aIis 3HaHui o Teme «HeMmeraminy.

26 Boruncnenus no ypaBHEHUSIM XMMHUYECKUX PEAKLIMN U 1
TEPMOXUMHUYECKHE PACUEThI

27 HpaK:l:I/I‘{eCKaH pabota Ne 3. «PemeHue sKcriepuMeHTaIbHbIX 3a/1a4 10 1
teme "Hemerasuibt"»

28 KonTtponsHast padora no Temam «Metamisl» u «Hemetamis 1

29 Heopranuueckue u oprannyeckue KUciaoTel. Heoprannueckue u 1
OpraHUYeCKHUe OCHOBaHUS

30 AMoTepHbIe HeOpraHMYEeCKHe U OPraHMYECKHUe COSTUHEHUSI. 1
['eneTnueckas CBsI3b HEOPraHUYECKUX M OPTAaHUYECKHUX BEILECTB

31 Ponb xumun B o6ecrieueHu 3KOJIO0THIECKON, JHEPTETUUECKOM U 1
NUIIEBOH O€30MaCHOCTH, PAa3BUTUN METUIMHBI

32 [IpencraBnenus 06“ OOMIMX HAYYHBIX MPUHIIUTIAX TPOMBIIIIICHHOTO 1
MOJTyYeHUs] BAKHEHUIIINX BEIIECTB

33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB 1

34 XHUMHS U 370POBbE YEIIOBEKA
Knaccudukaius u HOMEHKIATypa HEOPTaHMYECKUX COeTUHEHUH.
I'eneTnyeckas CBsI3b HEOPTaHMYECKUX BEIIECTB, PA3IMYHBIX KIIACCOB

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

TeopeTquCKne OCHOBbBI opra}mqeclcoﬁ XUMHUH

ChopmupoBaHHOCT, ~ TPEACTABICHUH O  XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJIM XHMHH B TO3HAHUU SIBICHUN
OpUpOAbl, B (OPMHPOBAHMHM MBIIUICHUS W KYJIBTYPbl JIMYHOCTH, €&
(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOMW [JIsl PEIICHUS MPAKTHUECKUX
3a/la4 U SKOJIOIMYECKH OOOCHOBAaHHOI'O OTHOLIEHMSI K CBOEMY 37J0POBBIO0 U
MIPUPOJIHOM cpenie

1.2

13

14

1.5

1.5

Bnanenune CHCTEMOH XUMHUYECKHUX 3HAHHI, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraroIme MTOHATHSA (Monexyna, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEILHOCTh, CTEIICHh OKHCJICHUS, XUMHUYECKas CBS3b, MOJIb,
MOJIIpHAasi Macca, MOJIIPHBIM 00BEM, yriaepoaHbIN ckeneT, (QyHKIHOHAbHAsS
TpyIma, pajaudKai, W30MEpHUs, H30MEpbl, TOMOJIOTHYECKHUU psi, TOMOJIOTH,
YIIEBOJIOPOAbI, KUCIOPOJ- W a30TCOJEpKallie COCTUHEHHS, OMOIOTHYECKU
aKTUBHBIC BemiecTBa (yrJaeBOABI, >KUPBI, OEIKH), MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOIIEKYIISIPHBIE COCIUHEHHS); TEOPUH U 3aKOHBI
(Teopusi XMMHYECKOIO CTpoeHHus opranuyeckux emiectB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHH, (PAKTOIOTUUECKHE CBEICHUS O
CBOMCTBax, COCTaBe, MOJYYEHUU U O€30MaCHOM HCHOJIB30BAaHUU BAKHEUIIUX
HEOPTraHMYECKUX U OpPraHMYeCKUX BEHIECTB B OBITY U MPaKTHYECKOU
JIeITEIILHOCTH YeJIOBEKa

ChopMHpOBaHHOCTh yYMEHHUH BBISBIATH XapaKTEpHbIE MPU3HAKU MOHSITUH,
YCTaHaBIIMBAaTh UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIUE OHATHS IPU
ONMCAHUU COCTaBa, CTPOCHUS U IPEBPALLEHUNA OPraHNYECKUX COETUHEHUI

c(OPMUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJHKY IJIf
COCTABJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamiéHHON)
(GbopMyll OpraHMYecKMX BEIIECTB M YPaBHEHUH XUMHUYECKHUX pEaKIIHid,
M3rOTABIIMBATH MOJIEIN MOJIEKYJ OPraHUUYECKUX BEIIECTB JUIsl MIUTFOCTPALIMU UX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS

ChopmMupoBaHHOCTh yYMEHUW YyCTaHABIMBATh TNPUHAMIEKHOCTh H3YyYEHHBIX
OpPraHMYECKUX BEILIECTB [0 MX COCTaBY M CTPOCHHUIO K ONPEACIEHHOMY Kiaccy
(rpynne) coeauHeHUH  (YIJIEBOAOPOIBI, KHUCIOPOJI U  a30TCOAEpIKalue
COEMHEHMS, BBICOKOMOJIEKYJIIPHBIE COEAMHEHHMA), AaBaTb MM Ha3BaHUA I10
cucrematrueckoit Homenkinarype (IUPAC)

ChopmupoBaHHOCT, yMEHHUS OMPEACNATh BUABl XHMHUYECKOW CBS3U B
OpPraHMYECKUX COSAMHEHUSX (OJUHApPHBIE U KPaTHbIE)

1.6

ChopmMupoBaHHOCTh yMEHHUSI NPUMEHATH: IIOJOKEHUS TEOPUH CTPOCHUS
opranuueckux BemectB A.M. byrnepoBa ans 0OBSCHEHHS 3aBHCHMOCTH
CBOMCTB BEIIECTB OT UX COCTaBA U CTPOCHMS; 3aKOH COXPAHEHMS] MACCHI BEIIECTB




2.1

2.2

YruaeBoaopoanl. Kucjiopoacoaep:kaimme 1 a30TcoAep Kalie OpraHndecKne
coenHeHHs1. BLICOKOMOJIEKYJIsIpHBIE COeTHHEHHUsI

ChopmupoBaHHOCTh YMEHHI MPUBOIUTH TPUBHAIBHBIC HAa3BAHUS OTICIIBHBIX
OpraHWYECKUX BEHIECTB (ITHJICH, NPOINUJIEH, AaleTHJICH, ATHUJICHIIUKOb,
ruepud, (QeHon, QopMalbIeru, aneTalblIeru]l, MypaBbHUHAs KHCIIOTA,
YKCYCHasi KHCJIOTa, OJIEMHOBas KHCJIOTa, CTEApUHOBAs KHUCJIOTA, TIIIOKO3a,
(bpyKTO3a, KpaxMal, eJUTkJI03a, TIUIIIH )

CdhopmupoBaHHOCTH YMEHUH XapaKTePU30BaTh COCTAB, CTPOCHHE, (PU3NUIECKUE
U XHMHYECKHE CBOWCTBA THUIWYHBIX MPEJICTABUTENICH Ppa3JIMUHBIX KJIACCOB
OpraHUYEeCKUX BEUIECTB (METaH, 3TaH, STUJICH, PONWJICH, alleTUJIeH, OyTaaueH-
1,3, metunOyraauen-1,3, 6eH301, METaHOJ, 3TAHOJ, STUIICHTJIMKOJIb, TJIMIICPHH,
(deHo, aneTalbIeru]l, MypaBbUHAs M YKCYCHas KHCIIOTHI, TIIOKO3a, Kpaxmall,
L[EJUTI0NI032, AMUHOYKCYCHAsI KUCIIOTA)

2.3

2.4

ChopmupoBaHHOCTh YMEHHS HILTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKIY
TUMTMIHBIMU TIPEJCTABUTEISIMU PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEIICCTB
YPaBHCHHUSIMUA COOTBETCTBYIOIIUX XHMHYECKHUX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX OpMYII

ChopMupoBaHHOCTh YMEHHS XapaKTE€PHU30BaTh MCTOUYHUKHU YTIIEBOJOPOIHOTO
colpbsi (HEdTh, TPUPOIHBIA Ta3, Yroib), CIOCOOBI HX MEpPepadOTKH U
MPAKTUYECKOE MPUMEHEHHUE MPOJYKTOB MEePepadboOTKH

XuMUA ¥ KU3HL. PacuéTnl

3.1

3.2

CdopmupoBaHHOCTH YMEHHUI BIaI€Th CUCTEMOMN 3HAHUI 00 OCHOBHBIX METO/aX
Hay4YHOTO TO3HAHUA, HCIOJb3YEMBIX B XUMHUHU TIPH HW3YYECHUU BEIIECTB M
XUMHYECKHUX SIBJICHUI (mabmronenue, U3MEpPEHHE, JKCIEPUMEHT,
MOJICJIMPOBAHNE), UCTIOIH30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JJISI TPUHSITHUS
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U
WX IPUMEHCHHEM

CdopMUpOBaHHOCTh YMEHHI COOJIOATh MpaBWia MOJb30BAHUS XUMHYECKOM
MoCcyZol W J1ab0opaTOpHBIM OOOPYJIOBAaHHMEM, a TaKXkKe MpaBuUiia OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBHUY C HHCTPYKIIMSIMHU 10 BBIITOJIHEHUIO J1a00paTOPHBIX
XUMHYECKHX OIBITOB

3.3

ChopMUpOBaHHOCTh YMEHHUH IUIAHUPOBATh UM BBIOJHATH XUMHUYECKHM
SKCIIEPUMEHT (TpeBpallleHus] OpPraHM4YecKUX BEIIeCTB IpU HArpeBaHHH,
[IOJIy4YeHUE OTWICHA M M3Y4YEHHE €ro CBOWCTB, KA4ECTBEHHBIC pEAKLUU
OpPraHMYECKUX BEIIECTB, JEHAaTypalus OEIKOB MpPU HArpeBaHWM, ILIBETHbHIE
peakiuu OeJIKOB) B COOTBETCTBHM C INpaBHJIAMH TE€XHUKHM O€30MacCHOCTU NIpHU
oOpallleHuu C BellecTBaMH U J1a00paTOPHBIM 00OPYIOBAaHHEM; IPEICTABIATh
pe3yabTaThl XMMHYECKOTO OJKCIepUMEHTa B (opMe 3amucu ypaBHEHHH
COOTBETCTBYIOIIUX peakuuil U (OpMyIUpOBaTh BBIBOJABI HA OCHOBE 3THUX
pe3yabTaToOB

3.4

ChopMHUpPOBAaHHOCT, yMEHHI TMPOBOIAUTH BBIUMCICHUS TI0 XHUMHYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOIMYECTBA HCXOIHOTO BEIIECTBA WU MPOAYKTA
peakuuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOIO U3 HCXOIHBIX
BEILIECTB UJIU MTPOJIYKTOB PEAKLIUN )

3.5

ChopMupOBaHHOCTh yYMEHHM KPUTHYECKH AaHAIM3UPOBATH XHUMHUYECKYIO
MHGOpMALMIO, IOJy4YaeMyK W3 Ppa3HbIX HCTOYHHUKOB (CpeACTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U apyrue)




3.6

11 KIIACC

CdopMupoBaHHOCTH yMEHUH cOoOII01aTh rpaBuja 9KOJIOTHYECKH
11€JIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM AEATENBHOCTH B LEIAX
COXpaHEHHUs CBOETO 3JI0POBBSI U OKPYXKAIOIIEH MPUPOTHON Cpellbl, 0CO3HABATH
OIMACHOCTh BO3/CHCTBUS HA JKUBBIC OPTAaHU3MBI OMPEICIIEHHBIX OPTraHMYECKUX
BEIIECTB, MOHMMAas cMmbica mokasarens [IJIK (mpenmensHO gomycTuMoit
KOHIIGHTpPAIlMK), TIOACHATh Ha TMpPUMEpax CHOCOOBl  YMEHBIICHUS U
MPEAOTBPAIEHUS UX BPEIHOTO BO3ACHCTBHUS HA OPraHU3M YeJIOBEKa

Kon
IIpoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus

1

11

TeopeTl/lquKne OCHOBbI XUMHUH

Brmagenne — cucreMoM  XMMMYECKMX — 3HAHMWM,  KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraroIye MOHATUSA (XUMUYECKUH 3JEMEHT, aToM, 3JIEKTPOHHAas
obosouka aroma, S-, p-, O-3JIEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYIa,
BaJICHTHOCTB, 3JIEKTPOOTPULIATEIIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, KPHCTAJUIMYECKAs PEeIIETKA, THUITBI

XMUMUYECKUX  Peakiuil  (OKUCIUTEIbHO-BOCCTAHOBHUTENIBHBIE,  3K30- U
SHIOTEPMHUYECKUE, pEaKUUd HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOIUTHYECKAS JUccoLranus, OKHUCJIUTEID,

BOCCTQHOBUTEJNb, CKOPOCTh XMMHMYECKOM pPEaKLUU, XUMHUYECKOE PaBHOBECHUE);
TEOPUU M 3aKOHBI (TEOpHs IEKTPOIUTHYECKON auccormanuy, [lepuoguueckuii
3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH SI3bIK XUMHUH, (PAaKTOJIOTHUECKHE CBEAECHUS O CBOMCTBaX, COCTABE,
MOJy4YeHUH U O€30MaCHOM UCMOJIb30BAaHUM BAXKHEMIINX HEOPraHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JAEATEIbHOCTH YeIOBeKa

1.2

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIITH XapAaKTCPHBIC ITPU3HAKHU U B3AUMOCBA3b
HN3YUYCHHBIX HOHSITI/If/'I, MPUMCHATE COOTBCTCTBYIOHIUEC IMOHATHUA IMPU OIHMCAHUU
CTPOCHUA U CBOICTB HCOPTaHNYCCKUX BCHICCTB U UX HpeBpameHHﬁ; BBISIBJISATH
B3aMMOCBS3b XMMHYCCKHX 3HAHHU C MOHATHIMH H MNpEACTABICHUAMU APYTHUX
CCTCCTBCHHOHAYYHBIX IPCAMCTOB

1.3

14

Bnanenue 0OCHOBHBIMU METOJaMU HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUH (HaOJI0IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHNE)

ChopmrpoBaHHOCTh YMEHUH OMpEENATh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKHUX NIEMEHTOB B COEIUHEHUAX PA3IMYHOIO COCTaBa, BUJI XUMUYECKON
CBsI3U (KOBaJICHTHAsi, MOHHAs, METAJUINYECKas, BOJOPOJHAs) B COCIUHEHHUSX,
TN ~ KPUCTAJNIMYECKOW  pEImETKH KOHKPETHOTO  BellecTBa  (aToMHas,
MOJIEKYJISIpHAsl, MOHHAs, METAJUIMYECKasl)

1.5

ChopMupoBaHHOCTh YMEHUH OMPEAETATh XapaKTep CPebl B BOJAHBIX paCTBOPAX
HEOPraHWYECKHUX COCTUHCHHUN

1.6

ChopMupoBaHHOCTh YMEHHS KIacCCH(DUIUPOBATh XUMHUYECKHE PEAKIHH 10
Pa3IMYHBIM IIPU3HAKaM (YHMCIy U COCTaBY pEarupyrollux BELIECTB, TEINIOBOMY
s dexTy peakiun, U3MEHEHHUIO CTETICHEH OKHCIICHUS 3JIEMEHTOB, 00paTUMOCTH
pEaKInu, Y9acTHUIO KaTaliu3aTopa)




1.7

ChopMupoBaHHOCTh yYMEHUN COCTaBISTh YpPaBHEHUS pEaKUUd pa3IUyHBIX
TUIOB, TOJHBIE M COKpPAlICHHBIE YpPAaBHEHHMS pEaKIHii HOHHOTO OOMEHa,
YUMTBIBAS YCIOBUS, IPU KOTOPBIX ITH PEAKIUHU UAYT A0 KOHIIA

1.8

1.9

1.10

ChopmupoBaHHOCTE YMEHUN  TNPOBOJUTH  PEAKIUHU, [OATBEPIKIAIOLINE
KaueCTBEHHBIM COCTaB Pa3JIMYHBIX HEOPTaHMYECKHX BEIECTB, pPACIIO3HABATh
ONMBITHBIM ~ MYTEM  HOHBL, TMPUCYTCTBYIOUIME B  BOJHBIX  pPacTBOpPax
HEOPraHUYECKHUX BEILECTB

ChopmupoBaHHOCTE ~ YMEHHM  pPacKpbhIBaTh  CYIIHOCTh  OKHCIHTEIHHO-
BOCCTQHOBHTEIIBHBIX DPEAKLHUIl I[OCPEACTBOM COCTAaBICHUS 3JEKTPOHHOTO
OayaHca 3TUX peakIun

ChopmupoBaHHOCTE YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOH
pEaKIHy OT Pa3IUYHBIX (aKTOPOB

1.11

ChopmupoBaHHOCTE YMEHHH OOBSACHATH XapakTep CMEUICHUS XHUMHYECKOIrO
paBHOBECHSI B 3aBUCUMOCTHU OT BHEIIHETo Bo3aeicTBus (mpuHiun Jle [llarense)

O01masi u HeopraHn4yecKasi XuMus

2.1

CdopmupoBaHHOCTh YMEHUH pacKpbiBaTh cMbIci [lepuoanueckoro 3akona J[. 1.
MeHeneeBa u IEMOHCTPUPOBATH €0 CUCTEMATH3UPYIONIYI0, O0BSICHUTEIBHYIO
Y IPOTHOCTUYECKYIO (DYHKIUU

2.2

2.3

CchopMupoBaHHOCTb YMEHHMH XapaKTEepU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX 1eMeHTOB 1—4 nepuonos [lepuoanueckoil cucTeMbl XUMUYECKUX
anementoB .M. MeHzerneeBa, HCHONB3Yys MOHATHS «S-, P-, d-3JICKTPOHHBIC
opOUTanm», <«OHEPreTU4YEeCKHE YPOBHH», OOBACHATH  3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB XMMHMUYECKHX DJIEMEHTOB U UX COSAMHEHUH 10 MEepruoiaM u
rpynmaM [lepuonnueckoit cucteMsl XUMUYECKUX 3i1eMeHTOB [[.1. MenneneeBa

ChopmupoBaHHOCTE ~ yMEHUH  XapakTepu3oBaTh  (ONMMCHIBATH)  0OIIUE
XMMHMYECKHE CBOICTBA HEOPraHMYECKHX BELIECTB pPAa3JIMYHBIX KJIACCOB,
MOATBEPK/IaTh CYIIECTBOBAHME T€HETUUECKON CBSI3U MEXAY HEOPraHUYECKUMU
BELIECTBAMU C TOMOUIbI0 YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM

2.4

2.5

ChopMupoBaHHOCTD YMEHUU yCTaHaBIIMBAaTh IIPUHA]JIEKHOCTD
HEOPraHNYECKUX BEILIECTB 110 UX COCTABY K OINpPENENEHHOMY Kiaccy (rpymne)
coeiMHEHUH! (IpOCThIe BELIECTBA — METAJUIbI M HEMETAaJIIbl, OKCH/IbI, OCHOBAHUS,
KHCIIOTBI, aM(pOTEpHbIE THIPOKCUIBI, COITH)

ChopMUpOBaHHOCTh YMEHHUH HCIOIB30BaTh XHMHYECKYI0 CHMBOJIUKY JUIS
cocTaBieHUs (OpMyn BEUIECTB W YpaBHEHUH XUMHYECKHX pEeaKIIMi,
cucremarnyeckytro HomeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OTIENFHBIX HEOPTaHNYECKHUX BEIIECTB (yrapHBIN a3, YIIIEKUCIBIN Ta3, aMMHaK,
raméHas u3BeCTh, HeraléHas U3BeCTb, TUThEBAs COJIA, MTUPUT U JPYTHE)

2.6

2.7

ChopmupoBaHHOCTE  yMEHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIKE
XUMUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKON CBSI3M MEXKI1Y HEOPraHUYECKUMU
BEIIECTBAMH C IMOMOIIHIO YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKITUN

ChopMHUpOBAaHHOCT, YMEHUW TUIAHUPOBATh W  BBIMOJHATH XUMHYECKHI
AKCIIEPUMEHT (pa3Nio>KeHUE MEePOKCH/Ia BOIOPO/Ia B MPUCYTCTBUHU KaTalIN3aTopa,
OTlpesiefieHuEe Cpeabl PacTBOPOB BEIIECTB C IOMOILIBIO YHHUBEPCAIBHOTO
WH/IMKATOpa, BIMSHUE PA3IMYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOMH
peaxkiuu, peakiuud HOHHOTO OOMEHa, KayeCTBEHHbIE PeaKIMH Ha cyiabdar-,
kapOoHAaT- W  XJOpPUA-aHMOHBI, HAa  KaTHOH  aMMOHHS,  pELICHHE
SKCIIEPUMEHTAJbHBIX 3afau nmo TeMaM «Meramib» u  «Hemeramnsl») B




2.8

COOTBETCTBUM C TpaBUJIaMH TEXHHKU O€30IMaCHOCTH MpU OOpalleHHH C
BEIIECTBAMH U J1A0OpaTOPHBIM OOOPYAOBAHUEM; MPEACTABISATh PE3YJIbTATHI
XUMHUYECKOT0 KCIepuMeHTa B (hopMe 3alucu ypaBHEHHIl COOTBETCTBYIOIIMX
peakiuii 1 GopMyTUPOBATH BHIBOJBI HA OCHOBE 3THX PE3yJIhbTaTOB

CdhopmupoBaHHOCTE YMEHHI COOMIONATH MPABWIIA MOJI30BAHUS XUMHYECKON
MocyZol U J1abopaTOpHBIM OOOPYIOBAHHMEM, a TaKXKe MpaBuUiia OOpAILIECHUS C
BEILIECTBAMH B COOTBETCTBHH C MHCTPYKIUSMH I10 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB

2.9

3.1

3.2

3.3

3.4

ChopmupoBaHHOCTh yMEHUN XapaKTEepU30BaThb XHUMHYECKHE IPOLECCHI,
JieXalre B OCHOBE MPOMBIIIJICHHOTO MOJIYYEHUsI CEPHOM KUCIIOThI, aMMHAaKa, a
Takxe c(OPMUPOBAHHOCTH MPEACTaBICHUNA 00 OOUIMX HAYyYHBIX MPHUHILIUIAX U
9KOJIOTUYECKHUX MPOoOIeMax XUMUUECKOTO MPON3BOJICTBA

Xumus 4 Ku3Hb. Pacuérnl
CpopMUpPOBAHHOCTh  TPEACTABICHUM O  XHUMHUYECKOM  COCTaBIISAIOIICH
€CTECTBEHHOHAy4YHOM KapTUHbI MHpA, POJIM XMMHUU B IIO3HAHUM SBJICHUUN
npUpoAbl, B (OPMHPOBAHMHM MBIIUICHUS W KYJIBTYPbl JIMYHOCTH, €&
(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW [JIsl PEIICHUS MPAKTHUECKUX
3a/1ad U IKOJOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOJIHOM cpefie
CpopMUpPOBAaHHOCT, YMEHHH KPUTHYECKH AaHAIU3UPOBATh XUMHYECKYIO
uH(pOpMaLIHIO, TOJIYyYaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpEACTBa MacCOBOM
KOMMYHUKAIMHU, C€Th IHTEpHET U pyrue)

ChopMupOBaHHOCT, ~ yMEHUH  cOONIOJaTh  TMpaBWia  DKOJOTHUYECKH
1[e1ecoo0pa3Horo MOBEACHUS B OBITY W TPYAOBOM NEATENBHOCTH B LENSIX
COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOLIEH IPUPOTHON CPEIbI

Oco3HaBaTh OMACHOCTb BO3JIEHCTBUS HAa JKUBBIE OPraHU3MbI ONPEAETEHHBIX
BEIIECTB, MOHUMAas cMblch nokazatens [1/IK, moscHATh Ha nmpuMepax crocoObl
YMEHBIIECHNS W TNPEIOTBPAICHUS] MX BPEAHOIO BO3JECUCTBUS HA OPraHU3M
YeJIoBeKa

3.5

CchopMupoBaHHOCTb YMEHMH MPOBOJUTH BBIYMCICHUS C HCIOJIb30BaHUEM
MOHSTHSI «MaccoBast 10JIs BELIECTBA B paCTBOPE», OObEMHBIX OTHOLIECHHH ra3oB
MIPU XUMHUYECKUX PEaKIUsIX, MaCChl BEIIECTBA WM 00bEMA I'a30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UM 00bEMY OJJTHOTO U3 YYaCTBYIOIIUX B PEAKIINH
BEIIECTB, TEMJIOBOTO 3(PQeKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BELIECTB, IPEBPALLEHUS U COXPAaHEHUS SHEPTUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Kon
1

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS
TeopeTnyeckue 0CHOBbI OPraHUYeCKO XUMHH

11

[IpenMeT opraHn4YecKOM XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B ITOJIYYCHUN
HOBBIX BEILIECTB U MaTepuaioB. Teopust CTpOEHUs OpraHM4eCKUX coequHeHnl A.M.
bytiiepoBa, €€ OCHOBHBIE IIOJIOKEHUS

1.2

CtpykrypHble GOopMyIibl OpraHudeckux BemecTs. ['oMmonorus, nsomepus. XuMudeckas
CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJMHApHbBIC U KpaTHBIE cBsi3u. [IpeacraBienue o
KJIacCU(UKALIUU OPTraHUYECKUX BEIECTB

1.3

2.1

2.2

Homenknarypa opraHnueckux COeMHEeHUI (CucTeMaTndeckas) U TpUBUAIbHbBIC HA3BAHUS
BOKHENIIMX IPEACTABUTEIICH KJIACCOB OPraHUYECKUX BEILECTB

Yraesoaopoabl
AJIKaHbBI: COCTaB U CTPOEHHUE, FTOMOJIOTUYECKUH P,
Mertan n 3Tan — HpOCTGfIHIPIC MMpeACTABUTCIIN AJIKAHOB!: (1)I/I3I/I‘-ICCKI/IG U XUMHYCCKHE

CBOMCTBa (peakLUy 3aMELCHHs] U TOPEHHs), HaXOXKACHUE B IPUPOJIE, TOJIyUYeHHE U
IIPUMEHEHHE

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psia. DTUIIEH U MIPOIUJIEH — IPpOCTeiine
IPEJCTaBUTEIIN AJIKEHOB: (pU3MUyecKre U XUMUYECKHEe CBOMCTBA (PeaKLMU TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3alluN), TOTyYeHHE U
IIPUMEHEHHUE

2.3

24

Ankanuensl: 6yraguen-1,3 u metunoyraauen-1,3: crpoeHue, BaXHEHIINE XUMUYECKUE
cBoiicTBa (peakius noauMmepusanun). [lonydeHre CHHTETHYECKOTO KayuyKa U Pe3UHBI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUSI, TOMOJIOITMUECKUN psil. ALIETHIIEH —
NPOCTEUIINIA PeACTaBUTENb AIKUHOB: COCTaB, CTPOEHHE, (PM3NYECKHE U XUMHUYECKHUE
CBOICTBa (peaKkuy r’UAPUPOBAHUS, TAIOTEHUPOBAHNUS, TUPATALIUU, TOPEHUS ), TOJITyYEHHE
U IPUMEHEHUE

2.5

Apensl. benzon: coctas, cTpoeHue, pU3NUECKUE U XMMUYECKHE CBOWCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), IOJIy4€HUE U pUMeHeHue. Toiyos: cocTaB, CTPOCHHUE,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA (peaKIMy raJOreHUPOBAaHUS U HUTPOBAHUA),
MOJIY4YCHHUE U IIPUMEHCHUC. ToxcnuHOCTH ApCHOB. I'emeTnueckas CBsI3b MCXKIY
YIJI€BOIOPOAAMHU, TPUHAUIEKAIINMHU K pa3IU4HbIM KJ1accaM

2.6

3.1

[TpupoaHbIe UCTOUHUKH YTIeBO10POAOB. [IpupoiHbIii ra3 u nonyTHbe HEPTIHBIE Ta3bI.
Hedts 1 e€ npoucxoxaenne. CriocoObl nepepaboTKu HEPTH: IEPErOHKa, KPEKUHT
(TepMHUYECKH, KaTaTUTHUECKUi), mupou3. [IpoaykTel mepepaboTku HEPTH, UX
NPUMEHEHHE B IPOMBIIIIEHHOCTH U B OBbITY. KaMeHHBIH yroib ¥ MpoayKThl €ro
nepepadboTKu

Kucaopoacoaepxanye opranuyeckie coeuHeHUs1

[IpenenbHBIE OJTHOATOMHBIE COUPTHI. METaHO U 3TaHOJI: CTPOeHHE, (PU3HUECKUEe U
XUMHUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMU METAIIJIAMH, TAIOT€HOBOIOPOIAMH,
ropeHue), npuMeHeHue. BogopoiHbIe CBSA3M MEX Ty MOJIEKYJIaMH CITUPTOB. JleiicTBre
MCTAHOJIa U 3TaHOJIa Ha OpraHrU3M YCJIOBCKA. MHuoroaroMHsbIe CIIUPTHI. OTUIEHTINKOIb U
[NIMLEPUH: CTpOeHUE, GU3NYECKUE U XUMHUYECKHE CBOMCTBA (B3aMOJICICTBUE CO
HICJIOYHBIMHA MCTAJUIAMHU, KAYCCTBCHHAA PCAaK U HAa MHOTOATOMHBIC CHI/IpTBI).

JelictBue Ha opraHusM 4esnoBeka. [[prumeHeHne riuiepruHa U STUICHIITUKOJIS

3.2

DeHoIT: CTPOCHUE MOJICKYITbI, ((U3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenne Genona




3.3

Anbaeruapl U KeToHbl. DopMalibieTu , aleTalbIer|a: CTpOCHUE, (U3HIECKUE U
XUMUYECKHE CBOMCTBA (PEAKIIMU OKUCIICHHUS 1 BOCCTAHOBIICHHUSI, KAUECTBEHHBIC PEAKIINN),
MOJYy4YCHHE U TPUMEHEHUE

3.4

OaHOOCHOBHBIE MpefieNibHbIe KApOOHOBbIE KUCIOTH. MypaBbUHASI U YKCYCHAS KHCIIOTHI:
CTpoeHue, pru3nyeckre u XMMUIECKUe CBOMCTBA (CBOWCTBA, 00IIMe IS Kjacca KUCIIOT,
peaxius 3TepuuKalnn), MorydeHue u npuMenenue. CTeapuHoBasi U OJICMHOBAS! KUCIIOTHI
KaK MPECTABUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JeiicTBHe

3.5

3.6

CrnoxHble 3(hupbl KaK IPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX A3PUPOB.
Kupsl. I'maponus xupos. [IpuMeHenue )xupoB. buonorudeckas poJib KUPOB

VYrneBosl: cocTaB, KiacCH(pUKanus yriieBo1oB (MOHO-, M- U moymcaxapusl). ['mokos3a —
MPOCTEHIINI MOHOCAXapud: 0COOEHHOCTU CTPOEHUS MOJIEKYIIbI, (PU3NUecKHe U
XUMHYECKHE CBOMCTBA (B3aumoeicTBue ¢ ruapokcuiom meau(ll), okucinenue
aMMHa4YHBIM pacTBOpOM okcuja cepeopa(l), BocctaHoBIeHHE, OPOKEHUE TIIFOKO3bI),
HAXO0XJICHUE B IPUPOJIC, PUMEHEHUE, Ononorndeckas posib. @orocunTe3. PpykTo3a Kak
u30Mep IIoK03bl. Kpaxman u 1esuiroio3a Kak npupoaHbie nonumepsl. CTpoeHue
Kpaxmalia ¥ [eJUTF0JI03bl. Du3HYecKrne U XUMUIECKIE CBOMCTBA KpaxmMaa (THAPOIIU3,
KaueCTBEHHAs pEaKIIUs C UOJIOM)

4.1

4.2

5.1

A30Tcouepmamne OpPraHu4eCKHue COCANHCHUA

AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE OpraHndeckue coenunenus. dusnyeckue u
XHMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha IpUMeEpe IIHIMHA). bruosorndeckoe 3HaueHue
aMHHOKHUCIOT. IlenmTuasr

benku xak MMPUPOIHBIC BBICOKOMOJICKYJIAPHBIC COCAUHCHHA. HepBI/I‘IHaSI, BTOpHUYHAA U
TPETUYHAA CTPYKTYpa 0cakoB. XMMHYECKHE CBOMCTBA OEIIKOB: ruapoJn3, J1eHarypaunus,
KauCCTBCHHBIC PCAKIIMU Ha Oenku

BLICOKOMOJIQKyJ'IﬂprIe COCAMHCHUSA

OCHOBHBIC TTOHITUS XHMUH BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHHﬁI MOHOMCp, IOJIUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHD ITOJIMMEPU3ALIUN, CPCAHASA MOJICKYJIAIPHAA MaccCa. OcHoBHBIE
METOJBI CUHTEC3a BBICOKOMOJ'IGKy.]'IprHBIXCOCI[I/IHGHI/II\/'I — NoJIMMEpHU3alnuAa u
MOJIMKOHACHCAIIUA

5.2

3KCHepI/IMeHTaHBHLIC METOJbI U3YUCHUA BCIICCTB U UX npeBpameHI/Iﬁ: O3HAaKOMJICHHUEC C
06p33HaMI/I MPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YKOB. HonyquI/Ie
CUHTCTUYCCKOI'O Kay4dyKa U pC3UHLbL

11 KIIACC

Kon
1

11

IIpoBepsiemMmbliidjieMeHTCONEPKAHUS
Teopernyeckue 0CHOBbI XUMHHU
XUMHUYECKUH JIeMEeHT. ATOM. SIpo aTroma, U30TOMbl. DIEeKTpOHHAsT 000I0UKa.
DHepreTUYecKre YPOBHHU, MOAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, 0-3JIEMEHTHI.
OcobeHHOCTH pactpeiesieHUs dJEKTPOHOB IO OpOUTAJISIM B aTOMaX JIEMEHTOB TIEPBBIX
YeTHIPEX MEPHUOIOB. DICKTPOHHASIKOHPUTYPALIUSIATOMOB

1.2

ITepnonnueckuit 3axoH u Ilepuoanueckas cucteMa XMMHU4ECKUX 3j1eMeHToB J1.1.
MenneneeBa. CBsi3b EpUOAUYECKOT0 3aKoHa U [leproanyeckoil CucTeMbl XUMHYECKUX
anemenToB J[.M. MenneneeBa ¢ COBpeMEHHOU TEOPUEN CTPOCHUS ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX IEMEHTOB U 00pa3yeMbIX UMU
IIPOCTBIX U CJIOKHBIX BEIIECTB 10 IPyINIaM U NepruoaM. 3Ha4eHUETIEPUOINIECKOr03aKoHa
B Pa3BUTUUHAYKU




1.3

14

1.5

CtpoeHnue BemiecTBa. XuMuieckas cBsi3b. Bupl XuMHUecKko# cBsi3U (KOBaJICHTHAs
HENoJIsIpHasl U NOJIsIpHasi, NOHHAs!, MeTajuindeckasi). IoHbl: KaTHOHBI U aHUOHBI.
MexaHnu3mbl 00pa30oBaHMs KOBAJIGHTHOW XUMHUYECKOH CBsI3U (OOMEHHBIN U JIOHOPHO-
akienTopHsbIil). BogopoaHasceszb

BanentHocTts. DnekTpooTpunateabHOCTh. CTENneHb OKUCICHUS

BeuecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUSL. 3aKOH ITOCTOSIHCTBA COCTaBa
BEILECTBA. THUIIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIIA
KpucTauimdeckou pem€Tku. [lonsatue o nucnepcHeix cucreMmax. VicTuHHbIE U
KOJUIOUIHBIE pacTBOPBL. MaccoBas 10JIsl BEIIECTBA B PACTBOPE

1.6

Knaccudukanus HeopraHnueckux coeiuHeHnid. HoMeHknaTypa HeopraHu4ecKiX BEIIeCTB

1.7

XuMuueckas pCaKnus. KJ'IaCCI/I(bI/IKaLII/IH XUMHNYCCKHUX peaKuHﬁ B HeOpraHI/I‘IeCKOﬁ u
0pI“aHI/I‘-I€CKOI>'I XUMHUU. 3aKOH COXpPaHCHUA MACChl BEIICCTB, 3aKOH COXPAHCHUA U
IMPCBPAIICHHA OHCPTUH IIPU XUMHUYCCKUX PCAKIUAX

1.8
1.9

CKOpOCTh peakimu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

OO6parumbie peakini. XUMHUYECKOe paBHOBecHe. DaKTOPHI, BIUSIONIUE HA COCTOSTHUE
xuMu4deckoro pasHoBecus. [Ipunnun Jlelllarense

1.10
1.11

2.1

2.2

2.3

OnexTponuTtrueckas nuccoruanys. CuibHble U cnadblie AMeKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KUCIast, HEUTpallbHasL, IIeI0ouHast. Peakiimu moHHOTO 0OMeHa

OKHCIIUTEIIFHO — BOCCTAHOBUTECIBHBIC pCakuuu
Heopralmqeclcaﬂ XUMUA

Hewmerannsl. [lonoxxenne Hemeramuios B [lepuoanueckoit cucreMe XMMHUYECKUX
anemenToB J[.1. MenneneeBa u 0cOOEHHOCTH CTpOEHUs aTOMOB. DU3MYecKe CBONCTBA
HEMETAJJIOB. AJIJIOTPONHs HEMETAJUIOB (Ha MpUMepe KUCIopo/a, cepsl, hochopa u
yrieposia)

XUMHYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAIIOB (TaJIOT€HOB, Cephl, a30Ta, (hocdopa,
yIJIepoaa U KPEMHUS) U UX COEAMHEHNN (OKCHIOB, KUCIIOPOACOAEPKAIINUX KUCIIOT,
BOJIOPOJHBIX coeMHEeHMH ). [[puMeHeHrne BAXKHEUIIINX HEMETAINIOB U UX COCTMHEHUIA

Mertamibl. [Tonoxenne meramios B [leproandeckoil cucreMe XUMHYECKUX dJIEMEHTOB
J.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.
O6mue ¢pusznueckue cBoiicTBa MeTaioB. CIuiaBbl METAJIIIOB. DIEKTPOXUMUYECKHUH psif
HaNpsHKEHUH METaJJIoB

2.4

XHUMHYECKUE CBOMCTBA BAKHEUILINX METAIUIOB (HATpUid, KaJIUi, KaJIbLIUM, MarHuu,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, Me/Ib) U UX coenuHeHui. OO1re crocoObl MOTydeHUs
MeTaisoB. [IpuMeHeHre MeTannoB B ObITY U TEXHUKE

2.5

I'enetnueckas cBs3b HCOPTaHNYCCKUX BCHICCTB, MNPUHAMJICIKAIIUX K PA3JIMYHBIM KJIaCCaM

XUMHS U )KU3Hb

3.1

3.2

Ponp xumun B o0ecriedeHur IKOJIOTHIECKOM, SJHEPTEeTHIECKON M MHUIIEBON 0€3011acCHOCTH,
pa3BuTUU MeAUIUHBL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEUIECTB U XUMHUYECKUX
peakuui

[IpencraBnenus 00 0OMMX HAYYHBIX MPUHIIAIIAX TTPOMBIIINIEHHOTO TTOTYYEHUS
BAKHEUIIUX BEUICCTB. YEI0BEK B MUpE BEILECTB U MaTEPUAJIOB: BaXKHEHIIINE
CTPOUTEIIbHBIE MAaTEPHUAIIbI, KOHCTPYKLIMOHHBIE MAaTEPUAJIbI, KPACKH, CTEKIIO, KEpaMUKa,
MaTepHuabl 1Jisl SIEKTPOHUKH, HAHOMAaTepHUabl, OPraHUYECKUE U MUHEPAIbHBIC
yao0peHust

3.3

XHUMHS U 300pOBbE YEJIOBEKA: ITPaBUiIa UCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6e30MacHOr0 MCIIOJIb30BAaHMsI MIPETapaToB OBITOBON XUMHUH B ITOBCETHEBHON
KU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus. 10 knacc. I'abpuensn O.C., OctpoymoB WU.I'., Cnankos C.A.
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»
» Xumus. 11 xnacc. 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

* Xumusi: 10-i kiacc: 6a30BbIN ypOBEHb: YUEOHUK; 5-€ U3/IaHUE,
nepepaboranHoe ["abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.
AxkuuonepHoe odiectBo «M3aarensctBo «lIpocsemenue» 20231
» Xumus: 11-# kiacc: 6a30BbIN ypOBEHB: YUEOHUK; 5-€ U3AaHuE,
nepepadbotanHoe ["adpuensia O.C., OctpoymoB WU.I'., CnankoB C.A.

Axkuuonepnoe odiectBo «M3aarensctBo «lIpocBemenue» 2024r

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1.. https://chem-oge.sdamgia.ru/
2..https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

3. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-

gramotnosti
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