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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOimero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON NPOrpaMMBbI CpEIHEro o0Iero o0pa3oBaHUsS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konreniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opraHuzaunusax Poccuiickoit denepanuu,
pean3yroluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI, U OCHOBHBIX MOJOXKEHHM
«Ctpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mie ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUSL OOYUaIOUIUXCA CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMs, PE3yJbTATOB OOyUeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U MpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHUE OOYyYarOLIMXCS Ha
YPOBHE CpeITHEro 00111eT0 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEp)KaHUE M TIOCTPOCHHE KOTOPOTO OINPEAEIEHBI B IMPOrpaMMe IO XHUMHH C
yaéToM crenuPuKd HayKd XUMHUM, €€ 3HAYCHHs B TO3HAHUU TPUPOILI U B
MaTepHalbHON KU3HU OOIECTBA, & TAKXKE C YUYETOM OOIIMX LENe U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMHsL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTE€pHUaJIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOpMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIIICHUS, B
CO37laHHE LIEIOCTHOrO MPEACTABICHUS] 00 OKPYKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEUCTBYS C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBB.

B cooTrBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMUA CPEJHEro OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIECIIHOTO BKJIIOYEHUS B JKU3Hb COLMyMa, MPOJIOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypCchl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0OecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOIrooopasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuyeckas XUMHUs» cpopMupoBaHa B MporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJAXOJa K M3yYEHHI0 YydyeOHOro Marepuaja MU 00yCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIECKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BeliecTB. CBeeHus 00 3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHUYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4yeckod XUMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs MEPBOHAYAIbHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pPEaKIIUH.

[lox HOBBIM yrjaoM 3peHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHSD)  OOYyYarolMMCsS TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMYECKUX MO3UIINH,



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

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XUMUYECKUX PEAKIUSAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSIX MPOTEKAHUsI I0TNONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON Xapakrep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATENHLHON U MPAKTUYECKOM JESITeIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHUYECKH OCMBICIIMBATh MH(POPMAIIUIO U TPUMEHSITh €€ JJIs TONOJTHEHHS 3HaHUH,
pelIeHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7a4. B
LEJIOM COJiep)KaHue Y4eOHOro mpeaMera «XUMHUS» JaHHOTO YPOBHSI M3y4YEHUS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCS MUPOBO33PEHUECKON OCHOBBI
JUIS TIOHMMaHuA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIHUHCTBO
HEOPraHUYECKOTO U OPTraHNYECKOro MHUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
U peIICHUS TPOTUBOPEYUN MEXIy HOBBIMU (DAaKTAaMU U TEOPETHUYECKUMU
MPEINOCHUIKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TakKe MpobieM cOepeKeHUsI IHEPTETUIECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmmane pemenus 3aa4  BOCIMTAHMS, PA3BUTUS W COIMATHM3AIUU
OOy4YaromMXcsl TPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUeOHBIX ACHCTBHIA, UMEIONINX 0a30BOE 3HAYCHHE IS PA3TTMIHBIX
BUJIOB JICSITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHajdu3a W 00padOTKH
uHhopMaIuu, HEOOXOAWMBIX [IJIi TNPUOOPETEHUS OMbITa MPAKTHYECKOW U
UCCIICIOBATENILCKON ACSITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TO3HAHUHU
XUMUH.

B mpakTtuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPU ONPEICTICHUN
COJIEPKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKAa W KaK OJHOTO M3 KOMIOHEHTOB MHPOBOU KydbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJIAMH W3Y4YECHHUS IPEIMETA
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIIEH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH X
Pa3BUTHUSA U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOTUMBIX JJI IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBJIICHUW, HMMEIOIIMX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a]1ay U3yYCHUS
IpeIMETa B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpefHero obmiero obOpaszoBanus. CeronHs B
IpEnoAaBaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS MPEANOYTEHUE MPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIET0 HE HaboOpoM
3HaHUU, a (PyHKLIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHUSIMU
AKTUBHOTO IMOJYYEHUs 3HAHUI U IPUMEHEHUS UX B PEATIbHOW JKU3HU JJIS pELICHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3yUYEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAaKUE LIETU U 33J]a4H, KaK:

ajanTtanus 00yJaromMXcs K yCIOBUSIM TUHAMHYHO Pa3BUBAIOILErOCS MHpA,
dbopMupOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCA KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYECHHUE IS PA3JIMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOUMBIX AJIs IPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B INO3HAHWU XHMHH, & TaKXKE JUIsl OLEHKH C IO3HMLIHMA 3KOJOTUYECKON
0€30MacHOCTH XapakTepa BIMSHUS BEIIECTB U XUMHUECKUX POLECCOB HA OPraHU3M
YEJIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y OOYUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTAaHHE Yy OOy4aroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOAONOIB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKIX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MPUOOPETEHUs OIbITa
WCITOJIP30BAHUS TIOMYyYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHWH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yueOHOM miaHe cpemHero ooOmero oOpa3oBaHUs Y4YEOHBINM MpeaMeT
«XuMus», U3ydaeMblii Ha 0a30BOM YpPOBHE, SIBJISIETCS OOs3aTEIbHBIM y4eOHBIM
IPEIMETOM.

OO111ee Ynca0 YacoB, OTBEAEHHBIX JJIS U3YYEHUS! XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 yac B Hezento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKUX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaXHEHILINX NMPEACTaBUTENCH KIACCOB OPraHUYECKUX BEILLIECTB.

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M MX IpEeBpallleHUi:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHUYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX OIBITOB MO MPEBPALICHUI0 OPraHUYECKUX BELIECTB IpHU
HarpeBaHuM (IUI1aBlieHue, OOYTIIMBAHUE U TOPEHNE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHA pAA. MeraH W d3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IpUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUIA psifl. DTUIEH U TPOINUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllMU, OKHUCIECHUS U
MOJIUMEPU3AIIIH ), TOTYYEHUE U IPUMEHEHHUE.

Anxaguensl: OyramueH-1,3 u MmetmwnOyragueH-1,3: cTpoeHHe, BakKHEUIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKHE WU
XMMHUYECKHE CBOWMCTBA (peakUuu TMAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpaTally,
TOpPEHMUSI), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOTyueHue u npumenenue. TOKCUIHOCTb ApEHOB.



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

[IpuponHble HMCTOYHHMKHU YIJIEBOAOPOAOB. [IpupomHslii Ta3 W IONYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEICHHE PAKTHYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3YUYEHHUE €T0 CBOWCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOJYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprannyecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
¢uznyeckue M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
rajJloreHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHble CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATaHOJa HA OPTaHU3M YEIOBEKA.

MHoroatoMHble  COUPTBL. OJTWUIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OopraHusM 4enoBeka. [ [pumenenue rauueprHa U 3THIICHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE U XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBIEIHA:  CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMM OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KaPOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHAs
KHUCIIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaium), norydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsl KUCIIOTHI KaK MPEACTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

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

YrneBonmpl:  cocTtaB, KiacCH(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosiucaxapubl). ['Iioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3MUECKre U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(ll), okucienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHHE,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOTIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Henono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmania (THIpOJIu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KauE€CTBEHHBbIE PEaKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcupoM Memu(ll)), MHOroOaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIIMIEPHHA C
ruapokcugom meau(ll)), anpaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHHUE MMPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoeprkalye OpraHu4ecKue COeIMHEHMS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeaguHeHus. usnyeckue u
XUMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHA M TPETHYHAs CTPYKTypa OeiakoB. XUMHUYECKHE CBOWMCTBA OCIIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB U HUX MpEBpaIlCHUI:
HAOJII0/IEHUE U OMKCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: J€HAaTypalus OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHAST MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanys MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIECTBISIETCA 4Yepe3 HCIOJIb30BAaHME Kak OOIIMX €CTeCTBEHHO-



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

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccuukauus, MepruoJUIHOCTh, HAOIIOIEHHE,
U3MEpEHHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
DHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUe BETUUMHBI U IUHHIIBI UX U3MEPEHHUSL.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
(epMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MTOPOJBI, TOJE3HbIE UCKOMAeMbIE, TOILIHBO,
PECYpPCBHIL.

TexHoynorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHTAHUA,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpernapaThl, MaTepruaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IJIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.

ITepuonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepuoauyYecKoro 3akoHa W llepumoandeckoil cuctembl
xumudeckux snueMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
0o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHUE EPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanast cBs3b. BaneHTHOCTb. JIEKTPOOTPHUIATENHHOCTb.
Crenenp okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJIIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[Tonsitue o mucnepcHbix cucteMax. VICTUHHBIE WM KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J11 BEIEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHNN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccupukammss —XUMHYECKHMX — peakmuii B
HEOPTraHWYECKON M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsSI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CKopocCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMuueckux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJAEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3sIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3AaTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C IOMOILbIO YHUBEPCAILHOTO HHMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
MpaKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUmn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUWi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIOJIB30BAHUEM IOHSITHUS «MAacCOBas JOJIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmokenue HemetaiuioB B [lepuoamueckond  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAUIOB (Ha MpuMepe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCUHEHUM.

Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOoB MeTayuioB. OO0mue gusnyueckne cBoricTBa MeTauioB. CIuiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIIOB.



XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, KaJuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

OOmue cnocoObl momyueHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUs BEIIECTB WU MX IPEBPAILCHUIA:
U3y4YeHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[0OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTAJIBHBIX 3aJad, HAOJIOJEHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PacTBOpaMU
KHUCIIOT U IeJI0Yel, KAYECTBEHHbIE PEaKI[UU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétbl Maccel BelecTBa WU 00bEMA ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJTHO
Y3 BEILLIECTB UMEECT NPUMECH.

XHUMUA U KU3Hb

Ponp xuMun B 00€CIEUEHUM KOJIOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX  MPOMBIILIEHHOTO
MOJyYE€HUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuajbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKA: MpPaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MacHOr0 UCIIOIL30BAHUS TIPENnapaToB OLITOBOM XUMHUH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HW3YyYEeHUH oOOmed
HEOpraHU4eCcKol XuMuM B 11 Kiacce OCyIIEeCTBISIETCA YEPE3 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, aHalu3, CHUHTE3, Kiaccu(uKaius, TMepUOJUIHOCTh, HaAOIIOCHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, (PU3NYECKUE BEIMYMHBI U CIUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPTraHU3ME.

['eorpadus: MuHEpaBl, TOPHBIC TOPOABI, TIOJE3HBIE UCKOMIAEMbIE, TOIUIHUBO,
pecypchl.

TexHomorus: XuMu4yecKasi MPOMBIIICHHOCTh, METAJUTYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TIPEraparoB, MPOHM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHANIOB,
AIIEKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI T10 XMMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOSHHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHuUs SIBJSIETCS CUCTEMHO-ACATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CaMOOIIPECIICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUIUXCSi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KME MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCUMCKOTO Tpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXcsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIBITA IMO3HABATEIIBHOM M TMPAKTUYECKON JesSTEeIbHOCTH
00y4Yaromuxcs 1Mo peaan3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKE€HUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMAax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESTEIbHOCTH MPU CO3JJaHIH YUCOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh WM TNPUHHUMATh MOTHBBI, HaMEpPEHUS, JIOTHUKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSTEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCYy TBOpUECTBAa B 00JACTU TEOPUU MU MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIONIEM aHAIIN3E
uH(GOpPMAIIMKU O NEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHs LEHHOCTEeH 30poBOro M 0Oe3omacHOro obpasza JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl UEHHOCTH NPaBWJI HMHAUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM ~ KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUH NPAKTUYECKUX 3a/1ady
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Y4YEHUI0 Mpodeccuil pa3iuyHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu W peanu3alud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BpEH  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEITBHOCTH 3KOJIOTUYECKOHN HAaINpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKpPYKAIOIEM MHUpE KaK O €IMHCTBE MPHUPOIBI M YEIIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuH TMpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAUYUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3ALNN: B €€ TyMaHUCTUYECKOW HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOW 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOAIBHBIX MPOOIIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCTENTHOTO TPY/A ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHUMAaHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



MPOUCXOSAIINX B HEM N3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C IENbIO MOJIYUYEHHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATENbCKON EATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUI0 H
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NMpodhecCUOHaTbHON
NEeSATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAayYHbIC TOHSATHUS, OTpaXKaroUue
[IEJIOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHENUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIH (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCleI0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIe Y4eOHbIC NEeWCTBHs (TO3HABaTEIbHbIE, KOMMYHHKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATTbHOM KOMIETCHITMH O0yUYarOIINXCS;
CIIOCOOHOCTH o0y4Jarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS W YHUBEPCAIbHBbIC y4EeOHbBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOSITETbHO  (OpPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMH;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIF30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHWS W KPUTEPUH I KIACCHU(UKAIMKH BEMIECTB U
XUMHYECKUX PEaKIIU;

YCTAHABJIMBATh IPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W MPOTHBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUAX, (GOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peakIuu
— TIPU PEIICHUU Y4YEOHBIX MO3HABATENBHBIX U MPAKTHUUYECKUX 3a]ad, MPUMEHSTH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUSA XAPAKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
pEeaKUunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOaTh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICAOBAHNSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOM
NEATEeIIbBHOCTH, MPOSBIISTh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METO/I0B
MTO3HAHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcel IHTepHeTa), aHaIu3upoBaTh UH(POPMAIIMIO PA3IUYHBIX BUIOB U (POpM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMynupoBaTh 3aMpOChl U MPUMEHATH Pa3UYHbIE METOMABI MPU TMOUCKE U
orbope wuHPOpMalMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU pabOTE C XUMUUECKON
uHpOpMalMen: MPUMEHITh MEXKIpPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYXJ1a€MOM T€MbI B XOJ€ JUaora u/uiu
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBIMOIHEHUN
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajin3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYK/ICHUSI 1 0OMEHAa MHCHUSIMH.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJrOpUTM JEUCTBUU MpHU
BBIMIOJITHEHUM YYe€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISTH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHaIIn3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHUH O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUM ITPUPOIBI,



B (OpMHpOBAaHMM MBIIUICHUS U KYJIbTYpPHl JUYHOCTH, €€ (PYHKIIHMOHATbHON
IPAMOTHOCTH, HEOOXOJIMMOM I pELIEHUS] MPAKTUYECKHUX 3a/1a4 U IKOJOTUYECKU
00O0CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKUI dJIEMEHT, aToM, 3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi opmyrna (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, yHKIIMOHATbHAS TPYIINa, pauKall,
WU30MEPHS, U30MEPBL, TOMOJIOTHYECKHN PSJI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJIEpKAILNE COCOUHEHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSI); TEOPUHM M 3aKOHBI (TEOpUS CTPOEHUS
oprannueckux BemiectB A. M. ByTtnepoBa, 3aKk0H COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XWUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEUIIMX OPraHUYECKHX BEIIECTB B OBITY U
MPaKTUYECKOHN AESTEIbHOCTH YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS NPHU
ONMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COeTMHEHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBJIMBATh MOJENIA MOJIEKYJ OPraHMYECKUX BEUIECTB JUISI WILTIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yTJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaThb KM Ha3BaHUSA I10
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJbHBIX OPraHUMYECKUX BEIIECTB (ITHIICH, MPOMHIIEH, alleTUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalabIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJIO0TA, CTEAPUHOBAS KMCIIOTA, TIIFOKO03a,
bpyKTO3a, Kpaxmal, eJJII0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3HM B
OpraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI TPHUMEHATH TMOJOXKEHUS TEOPHUH CTPOCHUS
oprannyeckux BeuiectB A. M. ByTnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, PU3HUCCKHE
U XUMHYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH pa3IUYHBIX KIIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaaneH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, (GEHOII,
alleTaNbAeTU, MypaBbUHAsl U YKCYCHAsl KUCIIOTBI, TJII0K03a, Kpaxmal, IeJUTI0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbs (He(Th, MPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OpPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 HUCXOAHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMUYECKUX SBJICHUM (HaOII0IeHNe, N3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ui TPUHATHS pEIIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABMIIA TTOJIb30BAHUS XUMHUECKON
MOCYJIOM W JTabopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKe MpaBWia OOpalieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH ITUTAHWPOBATh W BBITIOJHATH XWMHYCCKHM
HKCIIEPUMEHT (TIPEBpAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHaTypanus O0CIKOB ITPU HArPEBaHHH, IIBETHBIC PEAKIIMKA OCJIKOB) B COOTBETCTBUU
C TMpaBWJaMHW TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyIOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMpPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYCCKH aHAIM3HPOBATH XHUMHUYECKYIO
uH(hOpMAaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOM NEATETRHOCTH B IIENISIX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKpY’KaloIleld MPUPOJHON Cpelibl, 0CO3HABAThH



OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALICHUS KX BPEAHOTO BO3JACHCTBUSA HA OPTraHU3M
YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIENBbIX M CHa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yJabTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, PO XMMHUU B IIO3HAHUU SIBJICHUH TPUPO/IBI,
B (GOPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO M IIPUPOJIHOM CpeEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHHWM, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METANIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMICCKAS PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE IMOHUMAHUS MPUYUHHOCTH M
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIHHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSATHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAThH COOTBETCTBYIOIIUE TOHSITUA MPU
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJIH30BATh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHWH XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
HEOPTaHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUTMYECKas), XapakTep Cpeiibl B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpynmne
COEJIMHEHU (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEAUHEHUM MO MEpHoJiaM U
rpynmam [lepuoandeckoi cuctemsl XuMuyeckux 3jeMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKHUE CBOICTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPkKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXKIY HEOPTaHUYECKUMHU
BEIIIECTBAMHU C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIONTUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3JIMYHBIM TpU3HAKaM (YUCIY U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHUIO CTENEHEW OKUCICHHS JJIEMEHTOB, OOpaTUMOCTHU
peaKiMK, YYaCcTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISITh YpPABHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIIMU UAYT IO KOHIIA;

c(hOpPMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMHU, MOATBEPKIAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHWMYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMM PACKpPBIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLMIA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIrO OajaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aehcTus (mpunuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHILHUINAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO POU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA MU O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B pEaKLUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTabopaTOpHBIM OOOPYJOBaHUEM, a TAaKXKE MpaBHiIa OOpaIleHUS C
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (Pa3JI0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpEJENIEHUE Cpeapl PAcTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad I10
temam «Metaub»y U «HeMmetaiib»y) B COOTBETCTBUM C MPaBWIAMU TEXHUKH
0e30macHOCTH TIPU OOpAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX pPeaKIUil U (OPMyIMPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yabTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, THTepHEeT U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMH  COOJIIOJATh  MpaBUjia  AKOJOTUYECKH
1eJIeCO00pa3HOro TOBEACHHS B OBITY M TPYAOBOM [EATEIBHOCTH B LENIX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHATs Ha mpuMepax cHocoObl YMEHBIICHUS H
IIPEAOTBPALLIEHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHN3M YEJIOBEKA;

JUIsl 00y4arouuxcsli ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cuCcTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanvectBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabubie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypes:
Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
[Ipenmer opranmueckoit xumuu. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUN A. 3
M. byrneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2
99 HenpenenbHble yTaeBOJOPOIBI: AIKEHBI, 5 1
QJIKaTUECHBI, AJTKUHBI
2.3 ApoMaTu4ecKue yriieBoAOpPOIbI 2
94 [TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
uX nepepadoTka
Hroro mo pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranniecKue coeAuHeHUs!
3.1 Crupter. @enon 3
3.9 Anpneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHuble 3¢upbl
3.3 VriaeBoasl 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamye opraHudecKue coeIMHeHUus

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Uroro mo pazneny 3
Pa3zgea S. BoicokoMoJIeKy/JIIpHbIE COeIUHEHUSA

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOT'PAMME




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Konrpoubnbie IIpakTHyeckue (uuncpp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonanueckas cucTeMa XUMUICCKUX 3
anemenToB 1. . Meneneena
12 Crpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKHe peakluu 6 1 1
Uroro no pazneny 13
Pasjnen 2. Heoprannueckasi xumMmusi
2.1 Mertabl 6
2.2 Hemeramst 9 1
53 CBs13b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pa3zneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbBIE
Ne ara ugposbie
w/n Tema ypoka Beero Konrpoabsnubsie IIpakTnueckue deSyquHH :Iﬁ[(};l;OBaTeJILHLIe
padoThI padoThI pecypest
1 [Ipeamer opranM4ecKor XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHMYECKUX
2 coequHenuit A. M. Byrneposa, eé 1
OCHOBHBIE [T0JIOKEHHUS
IIpencraBnenue o kaaccudukanuu
3 opraHuueckux semects. HomeHkaTypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMUYECKUHN PSIJL
5 MeraH n 3TaH — npocTenmne 1
MPEJCTaBUTENN AIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUieH U NPONWIEH — IpocTeiine 1
IIPEICTAaBUTENN aJIKEHOB
8 [IpakTnueckas padora Ne 1. «Ilonyuenue 1 1
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 Metunoyraauen-1,3. Ilomydyenue 1
CHUHTETHYECKOT0 KayuyKa U PEe3HHbI




AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSI.

10 N
AlneTuieH — MpocTenInii
MPEJCTaBUTEIb AIKMHOB

1 Beruuciienus no ypaBHEHUI0 XUMHUECKOU
peaxkuuu

12 Apensl: 6eH3011 1 TOITY0J. TOKCHYHOCTh
apeHoB

13 I'eneTrueckas cBsi3b YII€BOJOPOIOB,
MPHUHAIICKAINNX K Pa3IHYHBIM KIaccam
[IpupoHBIE HCTOUHUKY YTIIEBOJOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[TpupoHBIE HCTOYHUKH YTIIEBOJOPO/IOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTa mo pazaery
«YTneBoaopoab»

17 [IpenenbHble 0OJTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ1. BomopoaHas cBs3b

18 MHOroaToOMHbI€ CIIUPTHI: TUIECHTITUKOIb
U TJIIMLEPUH
DeHOJI: CTPOCHUE MOJIEKYIIBI,

19 ¢bu3nyeckre 1 XUMHUYECKHe CBONCTBA,
IpUMEHEHHE

20 Anbnernpl: GopmManbaerua u

areTanbaerug. AneTon




21

22

OnHOOCHOBHBIE IIPE/IENIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBaH M OJICMHOBAs KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCJIOT

24

25

26

MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBHUE

CrnoxxHbIe 2(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

Kupsr: runponus, NnpuMeHEHHE,
Ouosoruueckast poib )KUpPOB

27

28

29

30

VYTrieBoibl: COCTaB, KiIacCU(pUKAIHS.
Baxnerime npencTaBuTeNun: ri0K03a,
¢bpykTo3a, caxaposa

KanMaJ'I H OCJJIK0JI03a KaK IMTPUPOIHBIC
MMOJIMMEPBI

KonrtponbHas pabota no pasaeny
«Kucnopozacoaeprxariye opranndeckue
coeauHeHus»/ Beepoccuiickas
poBepoyHas paboTa

OO6mrast XxapakTeprucTruKa
a30TCOJIEpKAIUX OPTraHNYECKUX
coeaunenuii / Beepoccuiickas
poBepouHas paboTa

31

AMMHBI: METUJIAMHUH U aHHJINH




AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHUYECKUE COCAMHEHUS, UX

32 ouonornyeckoe 3Hauenue. [lentunsl.

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS

33 OCHOBHBIE TTIOHSTHS XUMHHI

BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN

OCHOBHEBIE MCTOABI CMHTC3a

34 BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁ.

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara

HU3YyYCHUHA

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAas: KOH(PUTYpanrst aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XuMu4deckux annemeHToB /1. U.
Memnneneesa, UX CBSI3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XHMUYECKHX DJIEMEHTOB U X COCAUHECHUN
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB .M. MenieneeBa
B Pa3BUTHHU HAyKH

CrpoeHue BelecTBa. XMMHUUECKasi CBS3b,
e€ BUIIbI; MEXaHU3MBI 00pa30BaHUsI
KOBAJIEHTHOM CBsI3U. BogopoaHas cBA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

ITousiTue o JAUCIICPCHBIX CUCTCMAX.

HcTuHHBIE U KOJJIOUIHBIE PACTBOPBIL.
MaccoBas 10715 BEILIECTBA B pacTBOPE




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanmst XuMrUIecKuX peakiuii B
HEOPraHWYEeCKON U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILECHUS SHEPTUU NTPU
XUMHUYECKHUX PEAKLMSIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[Ipaktuueckas padora Ne 1. «Brnusiaue

pa3InYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

11

DIEKTPONUTHIECKAS AUCCOIIHAIIHSL.
[Moustre o BogopoaHOM mokasarese (PH)
pacTBopa. Peakiinu HOHHOTO OOMEHa.
['uapoInu3 OpraHMyecKux u
HEOPraHUYECKUX BEIICCTB

12

OKHCTUTENbHO-BOCCTAHOBUTEIbLHBIE
peaxiuu. [TonsaTue 00 snexrponuse
pacIuIaBoB ¥ pacTBOPOB COJIEH

13

14

KoHnTtponbHas paboTa mo pa3aeny
«Teoperndeckre OCHOBBI XUMUW))

Mertaibl, UX MOJOKCHHE B
[lepronnueckoit cucteMe XMMUYECKUX
anemenToB /I. 1. Menaeneesa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3HYecKre CBOMCTBAa METAJIOB




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PAI HaIIPSKEHUN METaJlIOB
XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSTUHEHUI

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

19

20

XuMHYeCKHEe CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHUN

[TpakTuueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«Meramab»"

Hewmer aJlJIbl, UX ITOJIOKCHUC B
Ileproanueckoi cucreMe XUMUYECKUX
sneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HeMETauioB (Ha IpUMEpe
KHUCTIOpo/ia, cephl, hocdopa u yriaeposaa)

22

23

24

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
AX COeINHEHUH

XuMHUecKue cBoiicTBa a3oTta, ¢pochopa u
UX COCOUHEHUU

XHUMHUYECKUE CBOMCTBA yIIepoaa, KpEMHUS
U UX COSTUHECHUN

25

[IpruMeHeHne BaXKHEUIIINX HEMETAIOB U UX
COECTMHEHUN




26

27

28

O00011eHre U cUCTEMATU3ALMS 3HAHUI 110
Teme «HemeTamner». BeraucineHus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
"Hemertanmbi'"»

KoHTposbHas pabota 1mo Temam
«Mertamiael» n «HemeTamisr»

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKUE OCHOBAHUS

30

31

32

33

AM@oTepHbIe HEOpraHUYECKHE U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB

Ponp xuMmuu B o0ecIieueHun
9KOJIOTHYECKOH, SHEPreTHICCKON U
MUIIEBON 0€30MacCHOCTH, Pa3BUTHHI
MCEOUIINHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO NOTY4YEeHUs
Ba)KHEHIIINX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoOBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBIISIONIEH
€CTECTBEHHOHAYYHON KapTUHBI MHUpa, POJUM XHMHHU B TO3HAHUU
SABIIGHUN TPUPOAbI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] MPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Brnanenne cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATENILHOCTh, CTEIIEHb OKHUCICHMS, XMMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOISPHBIA OO0BEM, YIIEPOAHBIN CKEIerT,
byHKIMOHAIBHAA ~ TPyMMa, paadKan,  HW30MEpHs, HU30MEpHI,
TOMOJIOTUYECKUW PpANl, TOMOJIOTH, VYTJIEBOAOPOJAbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUS, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKH), MOHOMED, TTOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XHMHYECKOTO CTpoeHHs opraHudeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHWS O CBOWCTBAaX, COCTaBe, IOJY4CHHH U O€30macHOM
WCIIOJIb30BAaHUM BaXXHEUITUX HEOPTaHWYECKHMX U OPTaHHMYECKHX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIbHOCTH YCJIOBCKA

1.3

14

CdopMUpOBaHHOCTh yYMEHHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OIMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAICHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHHUH UCTIOIB30BATh XUMUYIECKYIO CHMBOIIUKY
JUISL COCTAaBJICHUS MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaméHHol) (OpMyJT OpPraHMYECKHMX BEIIECTB W ypaBHECHUM
XUMHNYCCKUX peaKHHﬁ, U3roTraBJIMBaTh MOA€CIn MOJICKYII
OpraHu4YCCKUX BCHICCTB I MHIUIIOCTpAalUU HUX XHMHUYCCKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

CdopMUpOBaHHOCTh YMEHHH YCTaHABIMBATH MPUHAICKHOCTH
M3YYEHHBIX OPraHUYECKHX BEIIECTB IO HUX COCTaBYy U CTPOCHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHHH (YrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHsSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JaBaTh WM  Ha3BaHUS 1O CHCTEMaTHYECKOM

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTATH BUIBI XUMHUYECKON CBS3H B

OpPraHWYECKUX COCIMHECHUX (OJMHAPHBIC U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TNPHUMEHSATH: 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

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHI TNPHUBOAWTH TPUBUAIBHBIC HAa3BaHHSA
OTJICIbHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIJIMKONb, TIHMLEPUH, (eHomn, dopManbaerus, aneTalbleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapuHOBasl KUCJIOTa, IJI0K03a, (PYyKTO3a, Kpaxmai, LEeJUII0J03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
bu3NYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIIeCTB (METaH, 3TaH, STUJIEH,
MpOMuieH, anetuieH, OyramueH-1,3, metunOyraauen-1,3, OeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIIb, TIUIEPHH, (DEHOI, alleTalbJICTH/I,
MypaBbUHAs W YKCYCHasl KHCJIOTHI, TJIFOKO3a, KpaxMal, IeJUTI0I03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHPOBaHHOCTH YMEHUS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXJIY TUNUYHBIMUA  MPEACTABUTEISIMU  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEIIECTB YpaBHEHUSIMU COOTBETCTBYIOIIUX

XUMUYECKHUX PEaKIUi ¢ UCIIOIh30BAHUEM CTPYKTYPHBIX (opMyIt

2.4

ChopMHpPOBAaHHOCT,  YMEHHS XapakTepu3oBaTh HACTOYHUKHA
YTJIEBOJOPOIHOTO CHIPhs (He(Th, MPUPOIHBIN Ta3, YroJb), CIOCOObI
UX TepepabOTKM W MPAKTUYECKOE TNPUMEHEHHE TMPOJYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIAJETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJaX HAy4HOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMUYECKHX SBJICHUU (HaONIIO/ICHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJICIMPOBAHUE),  HCIOJIh30BATh
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS IS TPUHATHS PENICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH U UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHUU COONIOAATH TPAaBHIA ITOJTH30BAHUS
XUMHYECKOU TOCy/oi U 1ab0paTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiIa OOPAIICHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIUSIMU

11O BBIIIOJHCHUIO ﬂa60paT0pme XUMHUYCCKUX OIIBITOB

CdopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUIIEHA M H3Y4YEHHE €ro CBOMCTB,
KAueCTBEHHBIC PEAaKIMUd OPraHMYECKUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HArPEBAHHHU, [IBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OE30TIACHOCTH IPU OOPAIEHUH C BEIECTBAMHU
U J1a0opaTOpHBIM OOOPYIOBAaHHMEM; TMPEACTABIATh PE3YyIbTAThI
XUMHUYECKOTO JKCIepUMEeHTa B (opMe 3amucH  ypaBHEHUI
COOTBETCTBYIOIIMX peakiuuii 1 (GOpMyIHpPOBATh BHIBOJLI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CdopmMupoBaHHOCTH ~ YMEHMH  IPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM TNPOJYKTa PEaKIMM IO HM3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOTO U3 UCXOHBIX BELIECTB WU MPOJYKTOB PEAKIIHH)
ChopMupoBaHHOCT ~ YMEHMM  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyl0 U3 pa3HbIX HMCTOYHUKOB

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

3.6

ChopMHpPOBAaHHOCT, YMEHHM COOJIOIATh TpaBUiIa IKOJOTHYECKH
1eJ1eco00pa3HOro MOBEACHUSI B OBITY M TPYIOBOM NEATEIHHOCTH B
HENIIX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpOTHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBHS Ha >KUBBIE OpPraHU3MbI
OHpC}IGJ’IéHHBIX OpPraHN4Y€CKuX BECIIECCTB, IIOHUMAasA CMBICJI ITOKA3aTCIIA
I[IIK (mpenenbHO AOMYCTUMOM KOHIIGHTpAllMW), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIICHHS M MPEAOTBPALICHUS UX BPEIHOTO

BO3I[€I>'ICTBPI$I Ha OpraHu3M YCJIOBCKaA

11 KIIACC




Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl OCBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

TeopeTnyeckre OCHOBbI XUMUU

Binanenune cucreMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHUN  DJJIEMEHT,  aToM,
SIIEKTpOHHAss 000jI04YKa aroma, S-, p-, O-3JIEKTpOHHBIE OpOHMTAIIN
aTOMOB, HWOH, MOJICKYJIA, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTb,
CTENEHb OKHUCJICHUSI, XMMHUYECKas CBS3b, MOJIb, MOJISIpDHAs Macca,
MOJISIDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHOTEPMHUYECKHE, PEAKIIUH HOHHOTO O0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon J[.M. MenneneeBa, 3akoH
COXPaHEHUS MAcCChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, MOJIYYCHUU U
0€30MacHOM HUCIIOJIb30BaHUU BAXKHEHIIINX HEOPTraHMYECKHX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopMupoBaHHOCTh YMEHMI BBISBIATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBA3b W3YYEHHBIX MOHATHI, NPUMEHSATH COOTBETCTBYIOLIUE
TOHSATUSA TPU OINKUCAHUU CTPOCHUS M CBOMCTB HEOPTaHWYECKUX
BEILIECTB U MX MPEBPAICHUH; BBISABIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUU v MOHATUSIMU u MPEACTABICHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenve OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUM (HAOMIOJeHUEe, HW3MEpEHHe, HKCIIEPUMEHT,

MOJICIIMPOBAHNE)

14

ChopMHUpPOBAaHHOCTH, YMEHUHN OMPENEATh BAJEHTHOCTh W CTENEHb
OKHCJICHUSI XUMHYECKHX DJJIEMEHTOB B COCIWHEHMSIX Pa3JTHIHOTO
cocTaBa, BHJ XHUMHYECKOW CBsi3M  (KOBaJieHTHas, WOHHAasi,
MeTaJuIM4ecKasi, BOJIOPO/IHAsA) B COCIUHEHUSIX, TUIl KPUCTATNIMYECKON
PEIETKH KOHKPETHOIO BEIIEeCTBA (aTOMHasl, MOJIEKYIsSIpHasi, HOHHAS,

MeTaJUTHYeCKas)

1.5

CdopmupoBaHHOCTH YMEHHI OMPEAEATh XapaKTep Cpeabl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COEAMHEHUN




1.6

1.7

ChopmupoBaHHOCTE  YMEHHS  KIACCHPHUIIMPOBATH XHUMHYECKHE
peaxkuuy 1o pa3IMYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIICCTB, TEIUIOBOMY 3()QeKTy peakiuu, H3MCHCHHIO CTCICHEH
OKHUCJICHHS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKI[MH,  YYaCTHIO
KaTaJnu3aTopa)

ChopMHUpPOBAaHHOCTE YMEHHH COCTABJIATh YPABHCHHS peaKIui
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILEHHBIE YPAaBHEHUS DPEaKLUU
MOHHOIO0 OOMEHa, YYUTBIBas YCJIOBMS, IPU KOTOPBIX ITH PEAKIMU

UYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOAUTH peaxIu,
MOATBEP K IAIOIIUE KayeCTBEHHbIN COCTaB Pa3IUYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

C(I)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ OOBSICHATh 3aBHCHUMOCTH CKOpPOCTH

XUMHYECKOU pCaKkiuun OT pa3JINIHbBIX (I)aKTOpOB

ChopMUpOBaHHOCTb YMEHHMH OOBACHATH XapaKTep CMELICHUS
XMMHMYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHELIHETO BO3AEHCTBHS

(mpunnun Jle Hlatense)
OO6m1ast 1 HeOpraHuvecKask XUuMHs

CdopMHUpOBaHHOCTh YMEHHUN pPacKpbIBaTh CMbICH [lepuogudyeckoro
3aKOHa J.. Menneneena u JIEMOHCTPHUPOBATh €ero
CUCTEeMATHU3HUPYIOIIYIO, OOBSCHUTENBHYI0O W  MPOTHOCTHYECKYIO
byHKIIIN

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  DJICKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKUX DJIEeMEHTOB |—4  mepuonoB
[lepmonnueckoit  cucreMbl  XUMHYecKux  anemeHTtoB .M.
MeHeneeBa, HCIOb3Ys MOHATHS «S-, P-, d-2JIEKTPOHHBIC OPOUTAIIHY,
«QHEPreTUYECKNE YPOBHUY», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUH MO MEepHojaM U
rpynnam Ilepronnueckoil CHUCTEMbl XMMHYECKHX 3JjieMeHTOB J[.U.

Menneneena

2.3

ChopMHUpOBaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) 0OIIHE
XUMHUYECKHE CBOUCTBA HCOPTaHUYCCKUX  BCIICCTB  PA3JIMYHBIX

KJIaCCOB, MOATBCPIKAATh CYILICCTBOBAHUC TeHETHYECKOM CBA3U MCKIAY




HCOPraHN4CCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHCHI/IfI

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTh YMEHHMH yCTaHABIMBATh TMPUHAICHKHOCTD
HEOPraHMYECKHUX BEIIECTB 110 MX COCTAaBY K OMNPEIECIEHHOMY KJIAacCy
(rpymme) coequHeHui (POCThIe BEIIeCTBA — METAUIBI U HEMETAILIBL,

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

ChopMupoBaHHOCTb YMEHUH MCII0JIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYNT BELIECTB W YpPaBHEHMH XMMHUYECKHX
peakmwii, cuctematnaeckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBI ra3, aMMuak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPIKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOUIIBKO  ypaBHEHUU

COOTBCTCTBYHOINUX XUMHUYCCKUX peaKuHﬁ

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHATH
XUMHAYECKHI OSKCIEPUMEHT (pas3lioKeHUE TepOKCHIa BOJIOpOJa B
MPHUCYTCTBUH KaTaIN3aTOPa, ONpeIesIeHHE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEpPCAJIBHOTO WHIUKATOPA, BIUSHHE pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHMHUECKOW peakIUH, peakiM HOHHOIO
oOMeHa, KaueCTBEHHbIE peaKlMM Ha cylbdart-, kKapOoHAT- U XJIOPU-
AQHMOHBI, HA KaTHOH aMMOHWSI, PEIICHNE DKCIIEPUMEHTAIBHBIX 3a/1a4
o reMam «MeTayutb» U «HemeTanss») B COOTBETCTBHH C IPAaBUIIaAMHU
TEXHUKH O€30MacHOCTH IpH OOpalleHWH C BEleCTBAMU H
a0opaTOpHBIM  O0OPYNOBAaHHWEM;  TPEACTABIATH  PE3yJIbTAThI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3ammcu  ypaBHEHUH
COOTBETCTBYIOLINX peakuuil U (OpMyJIUpOBaTh BHIBOJBI Ha OCHOBE

OTUX PC3YJILTATOB

CchopMupoBaHHOCTH YMEHUH COOMIOAATH MpaBWiIa IOJb30BAHUS
XUMHUYECKOH MOCyoi M abopaTopHBIM 00OpYIOBaHHEM, a TaKKe
ImpaBujia 06paHICHI/I$I C B€IIECTBAMHU B COOTBETCTBHUU C HHCTPYKIUAMU

110 BBIIIOJTHCHHUIO na60paT0prlx XHUMHUYECKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHM  XapaKTEPU30BaTh  XHUMHYECKHE
MPOLECChI, JICKAINUEC B OCHOBC IMPOMBIINIJICHHOTO IMOJTY4YCHUA cepHoﬁ

KHUCJIOTHI, aMMHaKa, a TaKkke cOpMUPOBAHHOCTH MPEICTABICHHUH 00




OO0IMX Hay4yHBIX MPHHOMNAX M SKOJIOTMYECKHX MpolieMax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIONMIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOW IS
pelleHrs NPAaKTHYECKUX 3a/Jad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdopmupoBaHHOCTH yMEHUN KPUTHYECKH aHAIIM3UPOBATh
XMMHUYECKYI0 HMH(OpMaIuio, MojJydaeMyr0 U3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUK, ceTh IHTEpHET U Ipyrue)

CpopMHUpPOBAaHHOCT, YMEHHI COONIOAATh MpaBHiia HKOJIOTHYECKU
11eJIeCO00pPa3HOr0 TOBEJCHHUS B OBITY M TPYIOBOH NEATEILHOCTU B
LEJSAX COXPAHECHHUs CBOETO 3JI0POBbS U OKPYKAIOMICH MPUPOIHOMN
cpenbl

Oco3HaBaTh OMACHOCTh BO3JEWUCTBUS Ha IHKUBBIE OPTaHU3MBI
onpeAeNnéHHBIX BEIIeCTB, MOHWMAas cmbicn mokazarens [IJIK,
IOSICHATH Ha ITpUMEpax CII0COOBI YMCHBIICHUS U IPECAOTBPALICHUA UX

BpCIAHOIO BOSI[GﬁCTBH?[ Ha OpraHu3M 4€JI0BCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIOJIb30BAaHNUEM TOHATHUSI «MaccoBas JI0JI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIIEHUH Ta30B MPU XUMHYECKHX PEaKIMIX, MacChl
BeleCTBa WM 00bEMa ra30B MO0 U3BECTHOMY KOJIIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO W3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB,
TerI0BOro 3¢ (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHCPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

TeopeTnueckre OCHOBbI OPraHUYECKOW XUMHUU

11

1.2

1.3

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHE U 3HAYCHHUE B
MOJIyYEHUU HOBBIX BEUIECTB M MaTepuajoB. Teopusi CTpOEHUs OpraHUYECKUX
coenuneHniit A.M. ByrnepoBa, €€ OCHOBHBIE OJIOKEHHS

CtpykrypHble (OpMysibl OpPraHUYECKUX BEIIECTB. [ OMOJOTHS, H30MEpHs.
XuUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJMHApHbICE U KpaTHbIE
cs3u. [Ipencrasienne o KiaccuGUKaIMi OPraHUIeCKIX BEIICCTB
Homenkiatypa oprannueckux coeIMHEHUH (CUCTeMaThiecKas) 1 TPUBHAJIbHbBIC

Ha3BaHUS BaKHEUIITNX HpeILCTaBI/ITeJIeﬁ KJIaCCOB OPraHUYCCKHX BCHICCTB

Yri1eBo10posl

2.1

2.2

AJIKaHbBI: COCTaB M CTpPOEHUE, TOMOJIOTMYECKHH psia. MeTraH W d3TaH —
MPOCTEUINNE MPEICTABUTENN aJTKaHOB: (U3UYECKHE U XMMHUUYECKHE CBOMCTBA
(peakuuu 3aMeNIeHHUs] W TOPEHUs), HAXOXJACHHWE B MPUPOIE, MOIyuYeHHUE U
IIPUMEHEHNE

AJIKEHBI: COCTaB U CTPOECHHE, TOMOJIOTHYECKUN psAld. DTHIEH M MPONUIIEH —
MPOCTEUINNE MPEICTABUTENN aJTKEHOB: (U3MYECKHE U XMMUUYECKHE CBOMCTBA
(peakuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, THApPATALUUA, OKHCICHUS |

HOJ'II/IMepI/BaI_II/II/I), MOJIY4YCHHUEC U IPUMCHCHUC

2.3

2.4

Ankanuensl: Oyrammen-1,3 w merwnOyramueH-1,3: cTpoeHue, BaKHEHUIIME
XUMHUYECKHE CBOMCTBA (peakuus moiuMepusaiun). [lonydenne CMHTETHYECKOTO

KayudyKa U PEe3HHbI

AJKHHBI: COCTaB M 0COOEHHOCTH CTPOEHHSI, TOMOJIOTUYECKUN psijl. ALIETHUIIEH —
MPOCTEHIINI TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (QU3NYECKHE HU
XUMHYECKHE  CBOMCTBAa  (peakuMM  TUIPUPOBAHHUSA,  TaJOT€HUPOBAHMUS,

ruaparanuu, I OpeHI/IH), MOJIYy4YCHHUEC U ITPUMCHCHUC

2.5

Apenbl. benson: coctaB, cTpoeHue, (Ppu3MUECKHME W XUMHYECKHE CBOMCTBA
(peakuuy TaJOreHUPOBAHUS M HUTPOBAHUS), IOJYyYEHUE W IPUMEHEHHE.
Tonyon: cocraB, cTrpoeHne, GU3NYECKUE M XMUMHUYECKHE CBOWCTBA (pEakluu
raJIOTEHUPOBAHUS M HUTPOBAHUs), MOJydYeHUE U MpUMeHeHHe. TOKCHMYHOCTh
apeHoB. ['eHeTnyeckasi CBsI3b MEXIY YIJIEBOAOPOJAMH, MPHUHAISKAIIUMH K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2

3.3

IIpuponHble HMCTOYHUKM yrieBOoAOpoAoB. IIpuponHBII ra3 M IOIYTHBIE
HedTsHbIe Ta3el. HedTh u e€ mpoucxoxaenue. CriocoOs! nepepaboTku HepTH:
NIEPEroHKa, KPEeKUHI (TepMHUYECKUI, KaTanuTudeckuil), muposus. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KamMeHHBbIH

yroJib U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHn4ecKkue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE COUPTBL. MeETaHON MW 3TAaHON: CTPOCHUE,
¢u3nuecKkue WU XMMHUYECKUE CBOWCTBA (pEaKlIMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPOIAMU, TOpPEHHUE), MpUMEeHEeHHe. BoaopomHble CBS3H MEXIY
MOJIEKYJIaMH CIIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.
MHoOroaroMHble CIUPTHI. DTUIICHTJIMKOJIb U TIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMH METAJJIAMHU,
KauecTBEHHAsl peakilis Ha MHOTOATOMHBbIE CHUPTHI). [leiicTBre HAa OpraHusMm
yenoBeka. [[pumeHenue rivuepruHa u STUICHTITUKOISA

@DeHo: CTpOEHUE MOJIEKYNbl, (U3MYecCKHe U XHUMHYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue dpenona

Anpaeruipl U KeTOHbL. DOpMaNbIETU/l, alleTalbACTHI: CTPOSHUE, (PU3NIYECKHe
U XUMHUYECKHE CBOMCTBAa (peakluMH OKHUCJICHUS W  BOCCTAHOBJICHUA,

KaueCTBEHHbIE PEAKIMH ), IOJyYEHUE U IPUMEHEHHE

3.4

3.5

OAHOOCHOBHBIE MpeJesibHbIE KapOOHOBBIE KUCIOThl. MypaBbUHASL U YKCYCHAst
KHCIIOTBI: CTpO€HUe, (pru3nueckue U XMMHUUYECKHe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHCIOT, peakuus >Tepu(uKalnuu), MOJIydeHHe MU IpPUMEHEHHE.
CreapuHOBas U OJIEMHOBAsI KUCJIOTHI KaK MPEACTAaBUTENN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JeiicTBHE
CroxHble 23QUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, KJIacCU(PHUKALUS YTrIeBOI0B (MOHO-, JU- U MOJMCAXaPUbI).
I'moko3a — mpocTedmuii MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJIH,
¢usznyeckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHE C THUIPOKCHAOM
menu(ll), okucieHnme amMmmavyHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIOKO3bl), HAX0XKJIEHUE B MIPUPOJIE, IPUMEHEHHE,
6uonornyeckas posib. Porocunrte3. PpykTO3a Kak U30Mep IMoKo3bl. Kpaxman
U LEJUII0J103a KaK NpUupoaHble noaumepbl. CTpoeHHe Kpaxmalla U LEUII0JIO3bI.
dusnueckue W XUMHUYECKHE CBOWCTBA Kpaxmaia (THUAPOJIM3, KayeCTBEHHas

peaKIus C HOJIOM)

A30TCoIepKaIiue OPraHuIeCKUe COSTMHCHUS




4.1

AMHUHOKHCIIOTH Kak am(oTepHbIe OpraHndeckue coequHeHus. Ousndeckue u
XMMHUYECKHE CBOWCTBA aMMHOKMCIIOT (Ha MpuUMepe IIuiuHa). buomornyeckoe

3HAaYCHNUEC aMHUHOKUCIIOT. HCHTI/II[H

4.2

5.1

benku kak mNpUpPOAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHUYECKHE CBOICTBa OENKOB:

THAPOJIN3, ACHATypalusd, KaHCCTBCHHBIC PEAKIIUU Ha Oenku
BBICOKOMOJ'ICKy.]'IS[pHBIC COCOAUHCHUA

OCHOBHBIE TMOHATHS XWMHUHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYpPHOE  3BEHO, CTEINEHb  MOJUMEPU3ALMUHU,  CPEIHSISA
MoJIeKyJisipHass Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COC,Z[I/IHCHI/Iﬁ — NOJIMMCpU3allvg U ITOJIMKOHACHCAIIUS

5.2

SKCHepI/IMeHTaJH)HI)Ie MCTOAbl M3YUCHHUA BCIICCTB W HUX HpeBpaIIIeHHfIZ
O3HAaKOMJICHUE C o6pa3uaMH OpuUpoOAHbBIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

11

TeOpeTI/I‘leCKI/IC OCHOBBI XMUMHH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTryeckre YpOBHHU, OAYPOBHUA. ATOMHbBIC OPOUTAIIH, S-, P-, -32JI€EMEHTHI.
OcobeHHOCTH pacIpeiesieHUst JIEKTPOHOB IO OPOUTAIIM B aTOMaxX JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIHsl aTOMOB

1.2

[Tepnonnueckuit 3akoH u lleprognyeckas cucTeMa XMMHYECKHX DJIEMEHTOB
J.W. Menneneesa. CBsA3b nepuondeckoro 3akoHa u Ilepnoanueckoil cucreMsl
XUMUYECKUX d11eMeHTOB J[.M. MeHeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XMMHUYECKHX DIIEMEHTOB M
o0pa3yeMbIX UMM IPOCTBIX M CIIOXHBIX BEIIECTB IO TPYyNIaM U MEPUOJIaM.

3HaucHUE NEepUOANYCCKOr0 3aKOHA B PA3BUTHU HAYKU

1.3

CtpoeHue BemecTBa. XHUMHYECKass CBA3b. BuIbl XMUMHUYECKON CBA3M
(KOoBaJIeHTHasi HENOJSpPHAas WM TOJSApHAas, HWOHHAs, MeTajuinyeckas). MoHsL:
KaTHOHBl M aHHUOHBI. MexaHM3Mbl O00pa30BaHUS KOBAJICHTHOH XMMHYECKOM

cBs131 (OOMEHHBIN U JJOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

14

BaneHTHOCTB. D5eKTpooTpULIaTEIbHOCTh. CTENEHb OKUCICHUS

1.5

BermecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHHUSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BenlecTBa. THUMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMYECKOW pemérku. lloHsatue o aucnepcHsIxX
cucreMax. VcTHHHBIE M KOJUIOUMIHBIE pacTBOpBL. MaccoBast 1oyl BelecTsa B

pacTtBope

1.6

Krnaccudukanus HEOPTaHUYECKUX COEIMHEHU. Howmenxkmnarypa

HCOPTraHNYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumudeckass — peakius.  Krnaccupukamuss — XMUMHYECKMX — PEaknuid B
HEOPraHWYECKOW M OPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MacChl BEIIECCTB,

3aKOH COXpPaHCHUA U NPCBpALICHUA SHCPIUU IPHU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMIHbIX (PaKTOPOB

OGpaTI/IMBIC pCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpr, BIIMAOINIMEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
OnekrponmTryeckas auccoruanus. CuibHble U ciadbie AnmekTponuTsl. Cpena
BOJIHBIX pAacTBOPOB BELIECTB: KHUCIAs, HEHTpaibHas, LIeJo4yHas. Peaxnuu

HOHHOTO 0OMeEHa

1.11

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKluu

2.1

HCOPFaHI/I‘IeCKaﬂ XUMMUA

Hewmerannsl. [Tonoxxenne Hemeramios B [lepnonnueckoil cucteMe XUMHYECKUX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOEHHsI aTOMOB. PuU3nUecKue

CBOICTBAa HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha IMpHUMeEpe KHCIOopoaa,

cepsl, hochopa u yriepoaa)

2.2

2.3

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/IOB (TaJOreHOB, CEphbl, a30Ta,
docdhopa, yraepoga W KpPEeMHHs) M HUX  COCIUHEHMH  (OKCHJIOB,
KHCIIOPOJCOAEpKAIINX KUCIOT, BOAOPOJAHBIX coenuHeHuil). IlpumeHenue

BaKHEUIIINX HEMETAIJIOB U UX COCAUHEHUI

Mertannsl. [lonoxxenune meramioB B llepuoanueckoil cucTeMe XUMHUYECKHX
sanemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UEK
aTomoB MeTasuioB. O0mue ¢puznueckre cBorMcTBa MeTaIIOB. CIUTaBhI METAILIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHpﬂ)KeHI/II\/'I METAJIJIIOB

2.4

2.5

XWMHUYECKHUE CBOMCTBA BAXKHEWININX METAIOB (HATPUM, KaJIWid, KabIIWMH,
MarHuii, allOMHUHHUNA, IIUHK, XpOM, XKEJIe30, Mellb) U UX coenuHeHui. OOmue

CIIOCOOBI MOJIYUYCHUA MCTAJJIOB. HpI/IMCHCHI/IC METAJlJIOB B 6BITy 1 TCXHHUKE

I'eneTnyeckas CBI3b HCOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIUX K PA3JIMIHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B 0OECHICUCHHUU SKOJOTMYECKOHM, DHEPreTUYECKOW W IMHIIEBOU
0€30MMacHOCTH, pa3BUTHH MEIUIUHEL. [[oOHATHE 0 HAyYHBIX METOJaX MMO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

HpeIICTaBJIeHI/ISI 00 O6H_II/IX HAaY4YHBIX IIPUHOUIIAX MTPOMBIIIJIICHHOI'O IMOJTYYCHUA
BaKHEHIITNX BC€IICCTB. Yenosek B MHUPE BEIIECCTB U MaTCpHUATIOB: BaKHEHIIIHE
CTPOUTECIIbHBIC MaTCpHrajibl, KOHCTPYKIIMOHHBIC MaT€pHajbl, KpPpaCcKHu, CTCKIIO,
KCpaMuKa, MaTCpuaJibl AJId 3JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHbIE y00peHUs

3.3

Xumus u 3A0POBLEC HYCJIOBCKA: IIpaBUWJia HCIIOJIB30BaAHUA JICKAPCTBCHHBIX
[nperaparoB, IIpaBujia 0€30I1aCHOI0 HCIIOJb30BaHUs [npcrapaTtoB OBITOBOM

XHUMHH B HOBCCHHeBHOﬁ JKHU3HHU




YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus. 10 knacc. 'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne
* Xumus. 11 knacc. I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.

AxknmonepHoe obmectBo «M3aarenbeTBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

VYpoxu xumun B 10 kimacce. ba3oBelit ypoBeHb. MeToanueckoe nocodue. O. C.
[Nabpuensn,U. I'. Octpoymos, C.A. CnaakoB. M. [Ipocsemienue

VYpoxku xumuu B 11 kinacce. ba3oBsiit ypoBenb. Metoanueckoe nocoodue. O. C.

["abpuensn,U. I'. Octpoymos, C.A. Cnaakxos. M. [Ipocsenienue

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HMHTEPHET
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https://educont.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/catalog/
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