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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero o0pa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
dbenepanibHON 00pa3oBaTENbHONW MPOTPAMMBI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konreniuu npenogaBanus yaeOHOTO
npeaMeTa «XuMHUs» B 00pa3oBaTellbHbIX opranuzanusax Poccuiickoit @enepanuu,
peanu3yronMX OCHOBHbIE 00pa30BATENbHbBIE TPOrPAMMBI, U OCHOBHBIX IOJ0KEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» g 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
coJlep KaHMsl, pe3yJabTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpazoBaHHOCTH. OHO CHOY)KHUT 3aBEpHIAIONIUM OJTallOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 37J0POBBIO
U TpUpOaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyHarOIIMXCS Ha
YPOBHE CpeTHEr0 00111eT0 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
coJlepKaHUE M TIOCTPOCHHE KOTOPOTO OINPEAEICHbl B MpOTrpaMMe IO XUMHH C
ya€éToM crenuPuKd HayKH XUMHH, € 3HA4eHHS B TO3HAHWHM TMPUPOJIBI U B
MaTepUaTbHON KU3HU OOIIECTBa, a TAKXKE C YUYETOM OOMIMX IEeH W MPUHITUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO37laHME LIEIOCTHOrO MPEACTABICHUS] 00 OKPYXKaIOIIeM MHpE KaK O €IUHCTBE
NPUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU IPUMCHCHHSI.



TecHO B3aMMOJEUCTBYS C APYrUMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YacThIO MHUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJIKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeopraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4eckor xumuu. POpMHUPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» cQopMupoBaHa B MpPOTpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BeriecTB. CBeeHs 00 M3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4ecKOM XUMHU  T[OJIy4arOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pPEaKIIUH.

[Tox HOBBIM yriaoMm 3peHUss B mpeameTe «XuMmus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMCsS TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroiei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLICH.

Ennnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHUs I0NONHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COJEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HAaHUS CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XHMHUHU C JIPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUIM XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCSA B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHUYECKH OCMBICIIMBATh MH(POPMAIIUIO U TPUMEHSITH €€ JJIs TONOJTHEHHSI 3HaHUH,
pelIieHus] MHTEJUIEKTYaTIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7a4. B
LEJIOM COJIep)KaHue Y4eOHOro mpeaMera «XUMHsD) JAHHOTO YPOBHSI U3YyYEHUS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIS TIOHMMaHuA QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIHMHCTBO
HEOPraHUYECKOTO U OPTraHMYECKOr0 MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TIO3HABAEMOCTh MIPUPOJAHBIX SIBJICHUN IyTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHN MEXIy HOBBIMU (DaKTaMHd H TEOPETHUYECKUMU
MPEINOCHUIKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TakKe MpodIeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS MW COLUATU3AIMH
OOy4YaromMXCsl TPUHIATHIE MPOTPaMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
COJEp)KaHUSI W TIOCTPOSHHUS TpeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUE
YHHUBEPCAJTbHBIX Y4eOHBIX ACHCTBHIA, UMEIONINX 0a30BOE 3HAUCHUE TS PA3INIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOWCKa, aHaimm3a W 00pabOTKu
uHhopMaIuu, HEOOXOAMMBIX [IJIi TNPUOOPETEHUS OMbITa MPAKTHUYECKOW U
UCCIICIOBATENILCKON JCSITEIbHOCTH, 3aHMMAOIIEH Ba)KHOE MECTO B TO3HAHUHU
XUMUH.

B mpakTtuke mpenomaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHus, TP OMPEACICHUH
COZIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHsS TpeaMeTa HarpaBiICHHUEM
MEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMUYECKON HayKH Kak 0O0JJaCTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUUYECKON
JESITEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOAMYECKOW TOYKHM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
npeaMeTa SIBISIeTCS BIIOJIHE ONPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUs TIAaBHBIMHM LEJISIMU H3Y4YEHUsS IpeaMmeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH UX
Pa3BUTHSA U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUUYECKUX PEAKIINI, HEOOXOIUMBIX JUIsl IPUOOPETEHUSI YMEHU N
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, HMMEIOIINX
MECTO B IPUPOJE, B IPAKTUYECKON U MOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BeIIeCTBAMH.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHUOPUTETAMU B CHUCTEME cpefHero obmiero obpazoBanusi. CeromHs B
IpEnoAaBaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS MPEANOYTEHUE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTeIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabopoM
3HaHUU, a (PYHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMHM W YMEHHUSMHU
aKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOMN KU3HU JUJISl PELLICHHUS
IPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3yUEHUHU NpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETHU U 33J]a4H, KaK:

ajanrtanusi 00yJaromMxcsl K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4aroUMXcs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIMI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MHQPOpMALIUH,
HEOOXOUMBIX AJI IPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B INO3HAHWW XHMHH, a TaKXE JUIsl OLEHKH C IMO3MLIHMA 3KOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BELIECTB U XUMHUYECKHUX MPOLECCOB HA OPraHNu3M
YeJI0BEKa U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHUTAaHHE Yy OOyyaroumxcs YOEXKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUS K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHHs OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yudeOHOM maHe cpenHero oOmero oOpa3oBaHUs Y4YEOHBINM MpeaMeT
«Xumus», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBISIETCS OOs3aTEIbHBIM yUeOHBIM
PEIMETOM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuasoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE T0JI0keHUsA. CTpYKTypHBIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBieHne o KiacCU(pUKaMU OopraHudeckux Bemiects. HoMmeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
O3HaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIIONECHUE M OIHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHu (MJIaBjieHue, OOyriIuBaHUE U TOPEHHUE).

Yriesoaopoast

AJNKaHbl: COCTaB W CTPOEHUE, TOMOJIOTMYECKH psa. MetaH U 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBA
(peakuuy 3aMeIlleHuss M TOPEHHs), HAXOXKACHHE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U NPOIUJIEH —
NpOCTEUIINE MPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHUYECKHME CBOICTBa
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKUCJIEHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmwnOytaguen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHrne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psijl. AlleTUIIeH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKHE CBOWMCTBA (pEakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATaLlH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, (pU3NYECKME U XMMHMUYECKHUE CBOICTBa
(peakiuu rajJoreHMpOBaHHUs U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHe. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTyueHue u npumenerue. TOKCUIHOCTh ApEHOB.



['eneTnueckas CBA3b MEXAY YIIEBOAOPOAAMH, NMPUHAJISKAIIUMHA K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KATaNUTUYECKUW), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIH
yroJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YT0JIb», MOJAEIUPOBAHNE MOJIEKYJ YIJIEBOJOPOJAOB M IaJOr€HONPOU3BOIHBIX,
IIPOBEICHHUE IPAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOMCTB.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C aKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpPUMEHEHHE. BoIOpomHbBIE CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. OJTUIEHIJUKOIb W  TIIHLEPUH: CTPOEHUE,
¢usznyeckue W XMMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIIOYHBIMU
MEeTaJlJIaMH, KayeCTBEHHasl PEakiusi Ha MHOTOATOMHBIE CIUPTHI). JlelicTBUE Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUIEHTIIMKOJIS.

deHo: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpperunpl U kemouvl. DOpMaANBIETWJA, aleTAIbIEIHA: CTPOEHHUE,
busznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHas
KHUCJIOTBI: CTpOeHHE, (PU3NUECKUE U XUMUYECKHUE CBOMCTBA (CBOICTBA, OOIIME JJIs
KJ1acca KHCIIOT, peaklust dTepuduKaium), noxydeHue u npumeHenune. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble >(QUpbl KakK MPOU3BOJHbIE KAapOOHOBBIX KHUCIOT. [muponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb JKUPOB.

YrneBompl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['oko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKHUE U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(Il), okucienne aMMuadyHBIM pacTBOpoM okcuma cepedpa(l), BocctaHoBieHue,
Opo’keHHue TIIOKO3bI), HAX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOTIOTHYeCcKast POJIb.
dotocunHTe3. PPyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie nojauMepbl. CTpoeHue Kpaxmamia U
Heunoo3bl. PU3MYECKMEe W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CHMPTOB, KAaUE€CTBEHHBbIE PEaKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKMCIEHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcugom wmenu(Il), B3ammMopeicTBHE Kpaxmana € HOJOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeaguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCNEpUMEHTANIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0/IEHUE U OMKCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: J€HAaTypalnus OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHAST MOJICKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MpEBpaIleHU:
O3HAKOMJIEHUE C 00pa3liaMU MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peannsannst MEeXIpEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKOM XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-



HAYYHBIX TOHATUW, TaK U TIOHATUHU, SBISIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepuoJUIHOCTh, HAOIIOICHHE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
DPHEPTreTUYECKUA YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUE BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, TIOJIE3HBIE UCKOMAeMbIE, TOILIHBO,
PECYpPCBHIL.

TexHoynorus: MNUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHTAHUA,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpernapaThl, MaTepuabl U3
MCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBI. JIEKTPOHHAs
000JI0YKa. DHEPreTUUecKre YpOBHH, TOJAYPOBHU. ATOMHBIE OpOWTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIHs AaTOMOB.

ITepuonnueckut 3akoH U [lepuoauueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepumoandeckoil cuctembl
xumudeckux snueMmeHToB . M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOICTB XHUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUojaM.
3HaYCHUE IEPUOINUECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbI XHMHYECKOW CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopognas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJIIpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCIUHEHHUN. Homenxkiarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAasT CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIMX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss XUMHYECKMX — peakmuii B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH NPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUAIOIIME HAa COCTOSHUE
xuMu4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuyeckas auccounanus. CuinbHbIe U cialble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEI0YHAs.

OKHCINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIVH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB [l U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOT'O MHJIUKATOPa, PEAKIIMU HOHHOTO 0OMEHA), MPOBECHUE
MpaKkTUYECKON paboThl « BiusiHMe pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
peaKkuum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM IOHATHUS «MAaCcCOBast JOJIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenne HemetaiuioB B llepuoamueckon  cucteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJI0poaa, cephl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIMX HEMETAUIOB (rajJoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJCOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEHUIINX HEMETAIUIOB U UX COCUHEHU .

Merannel. 1lonoxenne meramnoB B [lepuonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHU METAJUIOB.



XUMUYECKHE CBOWCTBA BAXXHEWIMX METAUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

OObmue cnocoObl momyueHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY |
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUS BEUIECTB W HMX IPEBpALICHUN:
M3YYEHHE KOJUICKIMU «MeTambl U CIUIaBbD», 0OpPa3lOB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3a/Jad, HAOJIOJEHHUE W OINMWCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHUS C PAcTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétpl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMum B 0OecrieyeHUH IKOJIOTUYECKOM, YHEPreTUUECKON U MHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJyYCHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTECPUAIOB: BAXKHEHUIINE CTPOUTEIIBHBIE
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0POBBE YEIIOBEKA: MPABWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 0€30MacHOTO UCIIOIL30BaHUs MPENapaToB OLITOBON XUMUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusit  MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEHUH oOOmed
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaKk W TIOHSATUM, SBJISIFOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOIUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3MYECKUe BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusi: kinerka, oOpraHusM, OJKOcHCTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
peCypCBhlI.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHANIOB, CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, IHILIEBAs
IPOMBIIIJICHHOCTh,  (papMalleBTUYECKasi  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pUAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMETHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OO0IIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJEIEHBI CJICAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KMe MOTUBAIIMK K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarolIMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMMHU LEIOCTHOU
CUCTEME XUMHUECKOTO 00Pa30BaHUs;

HaJIM4YKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIBbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUUCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAaMM Y TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
O0yJaroIIXCsl.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA [I0O3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4YaronmMxcs Mo peaju3alyy NPUHATHIX B 00IeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB ¥ 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

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



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESATEILHOCTH MPU CO3JJaHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U I03HABATENbHBIX 33144, BBINOJIHEHUN XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU AESTEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUH W MPAKTHUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  I[OWCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

MHTEpeca ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHUH U ITOCIIEIYIOLIEM aHAIN3E
uHGOpPMaIIUU O EPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 300pOoBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMIoIeHHsT TpaBWJl O€30MacHOTO OOpalleHHuss ¢ BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCHEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE€ B PEHICHUM MPAKTUYECKUX 3adad
COI[MAJILHOM HAIMPABICEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGECCHuil pa3IMdaHOrO Pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3EMIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJIb30BAHUSA JOCTHIKEHUW XUMHH JUIS
pelIeHuss BOIPOCOB PALIMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
MPUPOHON Cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANTPUHAMAEMBIX JCUCTBHUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTHUBHO MPOTUBOCTOSITh HJEOJOTHUHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
GbOopMHpPOBaHUN PANMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCcTaBlIeHusT 00 OKPYXKAIOIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHM JUII COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHATbHOM KYyJIbTYphl, PEIIEHUH TJI0OATBHBIX MPOOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTUM MEIUIUMHBI, O0OECIEYEHUH YCIOBUMN
YCTENTHOTO TPY/A ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOJIh3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIsl aHAJIU3a U OOBSCHEHHUS SIBJIICHUN OKPY’KaIOIIEro MUpa U



MPOUCXOSAIINUX B HEM NU3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJIbIO MOYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XWMHUYECKHUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN IEATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCuOoHaIbHON
JIESITENBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOTO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUsl BKIIOYAIOT:

3HaUYMMble IS (OpPMUpPOBAHUS  MHUPOBO33PCHUS  OOYUAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIe MOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIM (aKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHEIE,

pEryJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHON KOMIIETEHITUN 00 yJarOIINXCS;
CIIOCOOHOCTH o0yJaroImmxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBUS B IO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETyJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

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

ONPEAENATh LENU JESITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU TMOHATUA W YCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHUS W KPUTEpUH [UIS KIAcCU(DHUKAIMKM BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABJIMUBATh IPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKICHUS (MHAYKTUBHbBIC, JENYKTUBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (GOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJCIBHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— MIPU pPEIICHUU Y4eOHBIX MO3HABATEIBHBIX W MPAKTUUECKUX 3aj]ad, MPUMEHSTH
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS JIJIs1 BBISIBIICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKLHnii;

dbopMyIMpOBAThH MEJIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIlecca, CaMOCTOATEIBHO TMPOTHO3UPOBATH €ro pe3yibTar, (popMynupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, TPOSBIATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pab6ora ¢ ungopmaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEp>KaHMs, CIPaBOYHbIC TOCOOUS,
pecypcel MIHTepHeTa), aHaIu3upoBaTh UH(POPMAIIMIO PA3TUYHBIX BUIOB U (PopM
MpEeACTaBICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTH;



dbopMynupoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPHU TMOUCKE U
orbope wHPOpMANMK, HEOOXOAMMOW [JIsi BBIMOJHEHUS YYEOHBIX  3a/ad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU pabOTE C XUMUYECKON
uHpOpMalMen: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJHMYECKHE CPEICTBA
HATJISTHOCTH.

OBJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTENHFHO BBITIONHEHUS MPENIOKEHHOHN 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHHUKAMMU ITPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTro MpoeKkTa u (HopMyIHpoOBaTh BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHUBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATH CBOIO IO3HABATEJIbHYIO
JeSITEIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBI CHOCOO MX pEIIeHUs € Yy4€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIIECTBISTH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE caMOaHaIIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

chOpPMHPOBAHHOCTh  TPEACTABICHUM O XHMHYECKOW  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBJICHUM ITPUPOJIBI,



B (opMHpOBAaHMHM MBINUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEIECHUSI MPAKTUYECKHUX 3a/1ad U KOJOTUYECKU
00O0CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpeie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass M COKpamEHHas), MOJb, MOJIApHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKall,
MU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOACPKAILME COCAUHEHHs,, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI); TEOpPUM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
Jexalye B OCHOBE I[OHMMaHUs NPUYMHHOCTM M CUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUSA IIPU
ONMCAHNU COCTaBa, CTPOCHHUS U PEBPAILCHUN OPTaHUYECKUX COCTUHEHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl  OpraHMYECKUX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
W3TrOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHUYECKMX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne coeluHeHu (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIpDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OpPraHUYEeCKUX BEUIECTB (ITWIJICH, MPONMWICH, AalleTHUJIEH,
ATWJICHTJIMKOJIb, TIULEPUH, (EHON, (popManblerus, aueTaibIerua, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJJTi0JI03a, TIUI1H);

cOpPMHPOBAHHOCTh YMEHHS OINPEAENSITh BHUABl XUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCIMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (U3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUIHBIX KIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, TPOMUJIECH, alleTHIeH, OyTaaueH-1,3,
MeTuI0yTaaueH- 1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIMLEPUH, (PEHOII,
alleTanbIeTU, MypaBbiUHasl U YKCYCHAsl KMCIIOTBI, TJII0K03a, KpaxmaJl, eJITi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUUYECKHX PEAKIMHA C HCIOIh30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHHUE TPOAYKTOB MepepaboOTKH;

c(OpPMHPOBAHHOCTh YMEHHUW TIPOBOJUTH BBIUYMCIACHUS 10 XUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaKIMK M0 U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUN (HaOJIIOACHUE, N3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS Uil TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH ITUTAHWPOBATH W BBHITIOJHATh XWMHYECKHM
HKCIIEPUMEHT (TIPEBPAIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U N3YYECHHE €r0 CBOMCTB, KaUE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHaTypanus 0CJIKOB ITPU HAarpPEBaHHH, IBETHBIC PEAKIIMHA OCJIKOB) B COOTBETCTBUU
C TMpaBWJaMHW TEXHHUKH OE30MAaCHOCTH TMpU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHMCH YpPaBHEHUN COOTBETCTBYIOIIUX PEAKIMA U
(GbOopMyIMPOBATH BHIBOJIEI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMECHUH KPUTHYCCKH aHAIM3HPOBATH XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOM NEATETRHOCTH B IIENISIX
COXpaHEHHUs! CBOETrO 3/I0POBbS M OKPY’KaloIeW MPUPOIHON Cpellbl, 0CO3HABAThH



OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPAICHUS KX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy:.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, POJIM XUMHUH B TTIO3HAHUU SIBJICHUN IPUPOJIBI,
B (OPMUPOBAHUM MBIIUICHUST U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
IPaMOTHOCTH, HEOOXOAMMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J10POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMHAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAJNIMUECKas, BOJIOPOJIHAS ), KPUCTAJUTMICCKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJEKTPOJUTHYECKAsE AUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHWMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XWMHMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTAaHMYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIHHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIE MPU3HAKH TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITUSA MPU
ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUH HCIIOJIH30BAaTh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHus (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, TamcéHas
U3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAEATh BAJICHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKONW PEIMIETKH KOHKPETHOrO BeElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUTMYECKas), XapakTep Cpe/ibl B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHA/JIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBaTh CMBICI MEPUOAMUYECKOro 3aKkoHa [l.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMbI
xumuueckux snemeHToB JI. M. MeHnneneeBa, MCHOJIb3ysl MOHATHS «s-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB U WX COCIUHEHUW MO TEpUoJaM M
rpynmam [lepuoandeckoi cuctembl XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOICTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBS3M MEXIY HEOPTAaHUUYECKUMH
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS JJIEMEHTOB, OOpaTUMOCTH
peaKIK, YYaCTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO OOMEHa, YUUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMHU, MOATBEPKIAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;



c(OPMUPOBAHHOCTh YMEHHMM PACKpPBIBATh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHs AJIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHEIIHEero Bo3aehctus (mpunuui Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHUE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA MM 00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YyYaCTBYIOUIUMX B pEaKlUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCYJI0M W JTabopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKE MpaBHIa OOpaIlIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3joKEHUE IMEPOKCUIA BOAOPOJAA B MPUCYTCTBUU KaTaJIM3aTOpa,
ONpPENENICHNE Cpeapl PAcTBOPOB BEIIECTB C IMOMOIIBID YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
temam «Metaub»y U «HeMetamb»y) B COOTBETCTBUM C MPaBWIAMU TEXHUKH
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJIbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
yYpaBHEHUH COOTBETCTBYIOIIMX pPeaKI1il U pOpMyIMPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKaIu, THTepHEeT U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMM  COOJIIOAaTh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B LEJIX
COXpaHEHHUsI CBOErO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHATs Ha mpuMepax cmocoObl YMEHBIICHUS |
IIPEAOTBPALLIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTraHNU3M YEJIOBEKA;

JUIsl 00y4aronuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbS: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudpossbie)
Ne n/m Kontpoabubie IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4ecKOi XUMHUH
[Ipenmet oprannyeckoii xumun. Teopus
1.1 CTPOECHHS OPraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 IIpenenpHbIe yIIIeBOAOPOABI — AJKAHBI 2
5 HenpenenbHble yrieBogopOIbl: aJIKEHBI, 6 |
AJIKaIMEHBI, ATKUHBI
2.3 ApoMaTn4ecKue yriieBoAa0pOIbl 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U 3 |
uX nepepadoTka
Uroro no pazaeny 13
Paznen 3. Kuciiopoacoaep:xamue opranniecKkue coeJuHeHNs
3.1 Cnuprel. ®enon 3
19 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 |
CrnosxHble 3(pUpsI
33 YraeBobl 3 2




Hroro no pazneny 13
Pasnen 4. A3oTcoaep:kaiye opranHudecKne coeIMHeHUus

4.1 AwmunBl. AMUHOKHCIIOTEL. beiku 3
Hroro no pazaeny 3
Pa3zneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Tnactmaccer. Kayayku. Bomokna 2
Wroro no pazaeny 2
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KIIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbIe
Ne i/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. Teopernyeckue 0CHOBbI XMMHMH
Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. . Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4
' BEIIECTB
1.3 XHWMHMYECKUE PEAKLUN 6 1 1
Wroro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Metanst 6 1
2.2 Hemeramnsl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 )Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro o pasneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer oprann4ecKor XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coenunennit A. M. byrieposa, eé
OCHOBHBIC ITOJIOKCHUA

[IpencraBnenue o knaccudukanum
opraHuveckux Beuiects. HomeHkmatypa
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AIKaHBI: cOCTaB U CTPOCHUC,
TOMOJIOTHYECKHUI pax

Meran u 3TaH — OpocTenIre
MPEICTaBUTENM aJTKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUJCH " OPONMUJICH — HpOCTCf/'IHJHC
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas padora Ne 1. «Ilonyuenue
STUJICHA U U3y4EHUE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. Ilomydyenue
CUHTETUYECKOTO KaydyKa U PE3UHBI




AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSIL.

10 N
AlneTuieH — MpocTenIni
IIPEICTABUTEIND aJIKUHOB

1 Bbruuciienus no ypaBHEHUIO0 XUMHUECKOH
peakuuu

12 ApeHnsbl: 6eH3011 1 ToIyoJ. TOKCHYHOCTD
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoHBIE HCTOUHUKH YTIIEBOJOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ rmepepaboTKu
[IpupoHBIE HCTOUHUKH YTIIEBOJOPO/IOB:

15 MPUPOJIHBIN ra3 U MOMyTHbIE He(TIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 Kontposnbnas paboTa mo pazaery
«YTneBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJ. BoopoaHast cBs3b

13 MHOroaTtoMHsble CIIUPTHI: 3TUIIEHTIIMKOJIb
U TJIMLEPUH
DEeHOJI: CTPOCHUE MOJIEKYIIBI,

19 ¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

20 Anpaeruabl: GopManbaerua u

areTanbaerug. AeTon




21

22

OAHOOCHOBHBIE NpeieNIbHbIE 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 ACUCTBHIE

CnoxxHbIe 2(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HAPOIIN3 CIIOKHBIX
a¢upoB

Kupsr: runponus, NpuMEeHEHHE,
OnoJIornYecKas pojb )KUPOB

27

28

29

30

VYTeBoibl: COCTaB, KiIacCU(pUKAIHS.
Baxnerime npencraBuTeNu: rioK03a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJUJIK0JI03a KaK ITPUPOIHBIC
MOJIMMEPBI

KonTponbHas pabota no pazaeny
«Kucnopoacoaep:xaiiue opraHnuecKue
coequHeHUsY/ Beepoccuiickast
MpoBepoyHas pabora

OO6mrast XxapakTeprucTruKa
a30TCOAEPIKAIIUX OPTaHUIECKUX
coeauHenuii / Beepoccuiickas
npoBepovHas pabora

31

AMWHEBI: METHJIAMUH W aHUJINH




AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHUYEeCKUE COCANMHEHUS, UX

32 ouonornyeckoe 3Hauenue. [lentunsl.

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS

33 OcHOBHBbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COE€AUHEHUN

OCHOBHEBIE MCTOABI CMHTC3a

34 BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUH.

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara

HU3YyYCHUA

DJIeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAs: KOH(UTYpanrsi aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoguueckas
crucTemMa XMMu4decKkux annemeHToB /1. U.
MemnneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMUMHUYECKHX DJIEMEHTOB U X COEIUHEHUN
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB [[.1. MenieneeBa
B Pa3BUTHHU HAyKH

CrpoeHue BeniecTBa. XuMU4ecKas CBs3b,
e€ BU/Ibl; MEXaHU3MbI 00pa30BaHMs
KOBAJICHTHOM CBA3U. BopopoaHas cBA3b

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

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.

HctuHHBIEC M KOJUIOUIHBIE pacCTBOPHI.
MaccoBas m0J1s BeIleCTBa B pacTBOpC




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas CBsI3b HEOPTAHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Knaccudukanmst XuMrUuecKuX peakiui B
HEOPraHWYEeCKON U OPraHUYECKON XHUMUH.
3aK0OH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS YJHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUECKOE paBHOBECHE

[Tpaktudeckas padora Ne 1. «Bnusiaue

pa3anyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DNeKTPOoIINTHYECKAs TUCCOIHALIHSL.
[TonsTne o Bonopoanom nokasateine (pH)
pactBopa. Peakunm nonHoro oomeHa.
['maponu3 opraHuvecKkux u
HEOpPraHMYECKUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxuuu. [TonsaTue 00 anexrponuse
pacIuIaBoOB ¥ pacTBOPOB COJIEH

13

14

KoHnTtposbHas paboTa mo pa3aeny
«Teopernyeckre OCHOBBI XUMUW))

Mertanibl, uX MOJOKEHHE B
[Iepuoanueckoii cucreMe XUMHUECKUX
anemenToB 1. . MenneneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
¢duznyeckue cBOCTBa METAJIIOB




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
A HaIIPSKEHUN METaJIOB
XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJuIOB (HATPHH, KM, KaIbIUH,
MarHui, aIIOMUHUAN) U X COSUHEHUN

17

XUMUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

19

20

XUMHYeCcKHe CBOMCTBA IIMHKA, JKeae3a U uX
COeTUHEHUN

[TpakTueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
«Meramab»"

Hewmer aJlJIbl, UX ITOJIOKCHUC B
[lepuoauueckoit cucreMe XMMUUYECKUX
sneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCTIOpo/ia, cephl, hocdopa u yriaepoaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeIMHEHUH

XuMHUecKue cBoiicTBa a3oTta, ¢pochopa u
UX COeOUHEHUU

XHUMHYECKUE CBOMCTBA yIiIepoaa, KpEMHUS
U UX COSTUHECHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAUIOB U UX
COEeTUHEHNN




26

27

28

O00011eHre U cUCTEMATU3ALMS 3HAHUI 110
Teme «Hemeramnsr». BeraucneHus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI
[TpakTuueckas padota Ne 3. «Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
"Hemeraminl"»

KoHTposbHas pabota 1mo Temam
«Mertannel» U «HemMeTanab

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKUE OCHOBAHUS

30

31

32

33

AmboTepHbIe HEOPTaHUIECKUE U
OpraHMYeCcKHe coeAuHEeHus. I eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIICCTB

Posib xumMuu B obecnieueHuu
HKOJIOTHYECKOM, YHEPTETHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEOUIIMHBI

[TpencraBienus o0 OOIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO OTY4YEeHUs
BaXKHEHIIINX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUN O XUMUYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHON KapTUHBI MHUpa, POJUM XHMHHU B TO3HAHUU
SABIIGHUN TPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pEelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MPUPOHOM cperie

1.2

Brnanenne cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIIre MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKUCICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOISPHBIA OO0BEM, YIIEPOAHBIN CKEIerT,
byHKIMOHAMBHASA ~ TPyMMa, paadKaid,  HW30MEpHsi, HU30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, VYTJIEBOAOPOJAbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUs, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrnmeBopl, KHUPbI, OETKH), MOHOMED, TOTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHYECKOTO CTPOCHHS OopraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHWS O CBOWCTBAaX, COCTaBe, TOJYYCHHH U O€30macHOM
WCIIOJIb30BAHUM BaXHEUITUX HEOPTaHWYECKHNX U OPTaHMYECKHUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIbHOCTH YCJIOBCKA

1.3

1.4

CdopMUpOBaHHOCTh yYMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHABIMBATh WX  B3aUMOCBSA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OIMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAILICHUI OPraHUYECKUX COCTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUH UCTIOTIH30BaTh XUMUYECKYIO CHMBOIUKY
JUISL COCTAaBJICHUS MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaméHHoOW) (OpMyT OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHNYCCKUX peaKHHﬁ, U3roTaBJIMBaThb MOACIn MOJICKYII
OpraHu4YCCKUX BCHICCTB I MHIUIIOCTpaluUu HUX XHMHUYCCKOTO U

MPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

CdopMuUpoBaHHOCTH YMEHHH YCTaHABIMBATH MPUHAAICKHOCTH
M3YYEHHBIX OPraHUYECKHX BEIIECTB IO UX COCTaBYy U CTPOCHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CoeAMHEHUH (YrieBOJIOpPObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIUHEHHsS], BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JaBaTh WM  Ha3BaHUS IO CHCTEMaTHYECKOM

HomeHknarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHWYECKUX COCTMHECHUX (OJMHAPHBIE U KpaTHbBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHSI TPHUMEHSATH: TIOJOXKEHUS TEOPHH
CTpOEHUs opraHuyeckux Beniects A.M. bytiepoBa 11 00bsicHeHUs
3aBHCHUMOCTH CBOWCTB BEILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

yl"J'IeBOILOPO,I[LI . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JIHPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHI TNPHUBOAWTH TPUBUAIBHBIC HAa3BaHHSA
OTJIEIIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIHMLEPUH, (eHomn, (opManbaerus, aneTaibleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasl KUCIIOTa, IJI0K03a, (PYyKTO3a, Kpaxmai, LEeJUII0JI03a,

[JIMLIKH)

22

CdopmMupoBaHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE,
bu3HYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpOMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, OeHzomn,
METaHOJI, ITAHOJI, STUJICHTJIUKOIIb, TIUIEPHH, (DEHOI, alleTalbJICTH/I,
MypaBbHHAs W YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0I03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHPOBaHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXJIY THUINUYHBIMUA  MPEACTABUTEISIMM  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEIIECTB YpaBHEHUSIMH COOTBETCTBYIOIIUX

XUMUYECKHUX PEaKIIUN C UCIIOIH30BAHUEM CTPYKTYPHBIX (popMyIT

24

ChopMHpPOBAaHHOCT,  YMEHHS XapakTepu3oBaTh HACTOYHUKHU
YTJIEBOJOPOIHOTO CHIPhs (He(Th, MPUPOIHBIN Ta3, YroJib), CIOCOOBI
UX TepepabOTKH ¥ MPAKTUYECKOE NPHUMEHEHHE TMPOJYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMUpoOBaHHOCTH yMEHUW BIAJETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOJb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIIECTB W XHMUYECKHUX SIBJICHUN (HaONIIOJICHHE,
U3MEpEHUE,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIh30BATh
CUCTEMHBIC XUMHUYECKUEC 3HAHUS IS TPUHATHS PENICHUNA B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IIPUMEHCHUEM

3.2

33

CdopMupoBaHHOCTh yMEHHUU COONIOAATH MPAaBHJIA IOTH30BAHUS
XUMHYECKOW TOCY/Ioi U 1ab0paTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiia OOPAIICHUs C BEIECTBAMU B COOTBETCTBUU C HHCTPYKIIUSIMU

11O BBIIIOJHCHUIO ﬂa60paT0pme XUMHUYCCKUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHUW  TUIAHUPOBATH M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUIIEHA M H3Y4YEHHE €ro CBOMCTB,
KAueCTBEHHBIC PEAaKIUU OPraHMUECKHUX BEIIECTB, JE€HATypalus
OEJIKOB IIPU HArPEBAHHH, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OC30TIACHOCTH IPU OOPAIIEHUH C BEIECTBAMHU
U J1a0opaTOpHBIM OOOPYIOBAaHHMEM; TMPEACTABIATh PE3YyIbTAThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakiuuii 1 (GOpMyIHpOBaTh BHIBOJLI Ha OCHOBE

9TUX PE3YJILTATOB

34

3.5

CdopmMupoBaHHOCTb ~ YMEHHH  HPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHSM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM TNPOJYKTa PEaKIMM IO HM3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB MU MPOJYKTOB PEAKIIMH)
ChopMupoBaHHOCT ~ YMEHMH  KPUTHYECKH  aHAIM3MPOBATH
XUMHUYECKYI0 MHGOpPMAIUIO, MOTYyYaeMyl0 M3 pa3HbIX HUCTOYHUKOB

(cpenctBa MaccoBoii nH(MoOpManuu, ceTb IHTepHET U Apyrue)

3.6

ChopMHpPOBaHHOCT, YMEHHMM COOJIOIAaTh TpaBUiIa SKOJOTHUYECKH
1eJ1eco00pa3HOro MOBEACHUSI B OBITY M TPYIOBOUM NEATENHHOCTH B
HENIIX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBHS Ha >KUBBIE OPraHU3MbI
OHpC}IGJ’IéHHBIX OpPraHN4Y€CKUX BECIICCTB, IIOHUMAas CMBICJI ITOKA3aTCIIA
I[IIK (mpenenbHO AOMYCTUMOM KOHIIGHTpAllMK), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIICHHS M MPEAOTBPALICHUS UX BPEIHOTO

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

11 KJIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odopa3oBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIFOYACT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHH  DJIEMEHT,  aToM,
ANIEKTpOHHAs 000JI0YKa aroma, s§-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJICKYJIA, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIILHOCTb,
CTENEHb OKHUCJICHUS, XMMHUYECKas CBSI3b, MOJIb, MOJISIpHAs Macca,
MOJISIDHBIA 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBI XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHIOTEPMHUYECKHE, PEAKIIU HOHHOTO 0OMEHA), paCTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAss JUCCOLMALUSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJUTHYCCKOM
nuccormanuu, Ilepuonuueckuit 3akon J[.M. MenneneeBa, 3akoH
COXPaHEHUS MAaCChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, IMOJIYYCHUU U
0€30MacHOM HCIIOJIb30BAaHUHU BAXKHEHIIINX HEOPTaHMYECKHX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopMupoBaHHOCTh YMEHMI BBISBIATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSA3b W3YYEHHBIX MNOHATHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TPU OINUCAHUM CTPOCHUS M CBOMCTB HEOPTaHWYECKUX
BEILIECTB U MX MPEBpAIICHUH; BBISABIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUU c MOHATUSIMU u MPEACTABICHUSIMU JIPYTuX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIECTB U
XUMUYECKUX SIBJICHUM (HAONIOfeHUEe, HW3MEpEHHe, HKCIIEPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopMHUpPOBAaHHOCT, YMEHUHW OMPENEATh BAJEHTHOCTh W CTEMEHb
OKHCJICHUSI XWMHYECKHX DJJIEMEHTOB B COCIWHEHMSIX Pa3JTHIHOTO
cocTaBa, BHJ XUMHUYECKOW CBsi3M  (KOBaJIeHTHas, WOHHAasi,
MeTaJUIM4ecKasi, BOJIOPO/IHASA) B COETUHEHUSIX, TUIl KPUCTATNIMYECKON
PEIETKH KOHKPETHOIO BEIlecTBa (aTOMHasl, MOJIEKYIsIpHasi, HIOHHaS,

MeTaJUTHYeCKas)

1.5

CdopmupoBaHHOCTH YMEHHI ONPEAEIATh XapaKTep Cpeabl B BOIHBIX

pacTBOpax HEOPraHUUECKUX COECAMHEHUN




1.6

1.7

ChopmupoBaHHOCTE  YMEHHS  KIACCH(PHUIIMPOBATH XHUMHYCCKHE
peakuuy 1o pa3IuYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIICCTB, TEIUIOBOMY 3()QeKTy peakiuu, H3MCHCHHIO CTCICHEH
OKHUCJICHHS ~ JJICMEHTOB,  OOpaTUMOCTH  PEAKI[MH,  YYaCTHIO
KaTaJn3aTopa)

ChopMHUPOBAaHHOCTh YMEHHMH COCTABJIATH YPAaBHCHHS peaKIui
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILEHHBIC YPAaBHEHMUS DPEaKLUU
MOHHOIO0 OOMEHa, YYUTBIBas YCJIOBMS, IPU KOTOPBIX ITH PEAKIMU

HIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOAUTH peaxIu,
MOATBEPKIAOLIUE KayeCTBEHHBIN COCTaB Pa3IUYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX 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
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C(I)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ OOBSICHATh 3aBHCHUMOCTH CKOpPOCTH

XUMHYECKOU pCaKkiuun OT pa3JIMIHbBIX (I)aKTOpOB

ChopMUpOBaHHOCTb YMEHHMH OOBACHATH XapaKTep CMELICHUS
XMMHYECKOTIO PABHOBECHS B 3aBUCMMOCTH OT BHELITHETO BO3ACHCTBUS

(npunnun Jle Hlatense)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CopMHUpOBAaHHOCTH YMEHUN pacKpbIBaTh CMbICH [lepuogudeckoro
3aKOHa J.N. MenneneeBa u JIEMOHCTPHUPOBATh €ero
CUCTeMATHU3HUPYIOMIYIO, OOBSCHUTEIBHYI0O W  MPOTHOCTHYECKYIO
byHKITIN

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  DJICKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKUX DJIEMEHTOB |—4  mepuonoB
[lepmonnueckoit  cucreMbl  XUMHYecKuX  anemeHTtoB .M.
MemnpeneeBa, UCIIONB3YS MOHATHS «S-, P-, d-3TEKTPOHHBIE OPOUTATH,
«QHEPreTUYECKNE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMMUYECKHX 3JIEMEHTOB U UX COCAMHEHUH MO MEepHojaM U
rpynnam Ilepronndeckoil CHUCTEMbl XMMHYECKHX 3JjieMeHTOB J[.U.

Menneneena

2.3

ChopMHUpOBAaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) OOIIHE
XHUMHUYECKHE CBOUCTBA HCOPTaHUYCCKUX  BCIICCTB  PA3JIMYHBIX

KJIaCCOB, OATBEPKAATh CYILIECTBOBAHUE TEHETUYECKOM CBSI3U MEXIY




HCOPraHn4CcCKUMHU BCIICCTBAMU C IIOMOIIBIO ypaBHCHI/Ifl

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTh YMEHHMH yCTaHABIMBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 110 MX COCTAaBY K OMNPEICIEHHOMY KJIacCy
(rpymme) coequHeHui (POCThie BEIIeCTBa — METAJUIBI U HEMETAILIBL,

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

ChopMupoBaHHOCTb YMEHUH HCII0JIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL COCTaBJIGHUS (OPMYNT BELIECTB W YPaBHEHMH XMMHUYECKHX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBnanbabie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBI ra3, aMMuUak, raméHas M3BeCTh, 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  IOMOIIBKD  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHATH
XUMHAYECKHH OSKCIIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPUCYTCTBUH KaTaIN3aTOPa, ONpeIesIeHIe CPEIbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHHBEpPCAJIBHOTO HMHIUKATOPA, BIUSHHUE pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEeaKIUH, PeaklMH HOHHOTO
oOMeHa, KaueCTBEHHbIE peaKIMM Ha cylbdart-, kKapOoHAT- U XJIOPUI-
AQHMOHBI, HA KaTHOH aMMOHWSI, PEIICHUE DKCIIEPUMEHTABHBIX 3a/1a4
o reMaM «MeTayutb» U «HemeTranss») B COOTBETCTBHH C IIPAaBUIIaMHU
TEXHUKH O€30MacHOCTH TMpH OOpalleHWH C BeleCTBAMU H
Ja0OpaTOpHBIM  OOOPYNOBAaHHWEM;  TPEACTABIATH  PE3yJIbTAThI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3ammcu  ypaBHEHUH
COOTBETCTBYIOLIMX peakuuil U (OopMyJIUpOBaTh BHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTH YMEHUH COOMIOAATh MpaBWJIa IOJb30BAHUS
XUMHUYECKOH MOoCyoi M abopaTopHBIM 00OpYIOBaHHEM, a TaKKe
ImpaBujia 06paHICHI/I$I C B€IIECTBAMHU B COOTBECTCTBUU C MHCTPYKIUAMU

110 BBIIIOJTHCHHUIO na60paT0prlx XHUMHUYECKUX OIIBITOB

2.9

ChopMHUpOBAaHHOCT, ~ YMEHHUM  XapaKTEpPU30BaTh  XHUMHYECKHE
MPOIIECCHI, JIEXKAITUE B OCHOBE ITPOMBIIIIEHHOTO MOJIYYEHUs! CEpHOU

KHUCJIOTBI, aMMHaKa, a TaKkke cOpPMUPOBAHHOCTh MPEICTABICHHUH 00




OO0IMX Hay4yHBIX TMPHHOMIAX M SKOJIOTMYECKHX MpolieMax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMUS U KU3HL. PacuéTrl

3.1

3.2
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3.4

ChopMupoBaHHOCTH MPEACTABICHUI O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIU XUMHUHU B TO3HAHHUU
SBJICHUW TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOIMUMOW st
pelIeHUs TPAKTHYECKUX 3a/Jad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOILICHUS K CBOEMY 310POBbIO U HpHpO,I[HOﬁ cpeac

ChopmupoBaHHOCTE ~ yMEHUU KPUTHUYECKU aHaIM3UpPOBaTh
XUMHAYECKYI0 HH(OpMaIio, MoJydaeMyr0 W3 Pa3HBIX HCTOYHUKOB

(cpeacTBa MaccoBOif KOMMYHHKAIUH, ceTh VIHTEpHET U IpyrHe)

ChopMupoBaHHOCTb yMEHHUH coOMOIaTh MpaBUiIa 3KOJIOTMYECKH
1eJ1eco00pa3HOr0 MOBEACHHUS B OBITY M TPYIOBOH NEATEIHFHOCTH B
LEIAX COXPAHEHUs CBOErO 3J0POBbS M OKPYKAKOIIEH NPUPOJHOU
Cpesl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS HAa JKUBBIE OPTraHU3MBI
ONpEACNEHHBIX BEIIECTB, MOHMMAas cmblcan mokazarens [IJIK,
IOSICHATH Ha ITpUMEpax CIIOCOOBI YMCHBIICHUS U IPCAOTBPALICHUA UX

BpCIAHOIO BOSI[GﬁCTBH?[ Ha OpraHu3M 4€JI0BCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIIOJIb30BAaHUEM TOHATHUSI «MaccoBas JI0JI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIIEHUH Ta30B MPU XUMHYECKHX PEaKIMIX, MacChl
BeleCTBa UM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
TeI0BOro 3 (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHCPTIHUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

1

TeopeTnueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHE, PAa3BUTHUE U 3HAYCHHUE B
MOJIyYEHUU HOBBIX BEUIECTB M MaTepuajoB. Teopus CTpOEHUs OpraHUYECKUX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrtpykrypHble (OpMysibl OpPraHUYECKUX BEIIECTB. [ OMOJOTHS, H30MEpHs.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJMHApHbIC U KpaTHbIE
csi3u. [Ipencrasienne o KiaccuGuKauy OPraHuIeCKIX BEIICCTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEUIITNX HpeILCTaBI/ITeJIeﬁ KJIaCCOB OPraHUYCCKHUX BCHICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHA psa. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENM AlKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMelleHHs] U TOPEHHUs), HaXOXKICHUWE B TNPUPOAE, IMOIyuYeHHE U
IIPUMEHEHHE

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsA. DTWIEH U NPONUIIEH —
MPOCTEHIINE MPEACTABUTENHN AIKEHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAaHUSA, TUJpATallUd, OKHUCIEHUS U

HOHI/IMepI/I3aHI/II/I), MOJIY4YCHHUEC U IPUMCHCHUC

2.3
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Ankanuensl: Oyrammen-1,3 w merunOyramueH-1,3: cTpoeHue, BaKHEHUIIHE
XUMHUYECKHE CBOMCTBA (peakuus noiuMmepusaiun). [lonydenne CMHTETHYECKOTO

KayuyKa U Pe3HHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHH psid. ALETHIICH —
MPOCTEHIINIA TpPEACTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (PHU3NYECKHE HU
XUMHUYECKHE  CBOMCTBAa  (peakuMu TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUS,

ruaparanuu, I OpCHI/Iﬂ), TOJIYYCHHUEC U IPUMCHCHUC

2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3NYECKME M XHUMHUYECKHE CBOWCTBA
(peakuuy TajJOreHUPOBAHUS M HUTPOBAHUS), IOJYyYEHHUE U TPUMEHEHHE.
Tomyon: cocraB, cTtpoeHue, pusnyeckne M XMMHUYECKHE CBOMCTBA (peakuuu
raJIOTCHUPOBAHUS U HUTPOBAHMs), MOJIYYEHHUE U NpPUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTnyeckas CBsA3b MEXIY YIJIEBOJOPOJAMHM, NMPHHAICKALMMHU K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHblE WMCTOYHUKM yriaeBoLOpoAoB. IIpuponmHbli ra3 M IONYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEKHUHI (TepMHUYECKUH, KaTalnuTudeckuil), nuposus. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITy. KamMeHHBbIi

yroJib U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON M 3TAaHON: CTPOCHUE,
¢du3nuecKkue W XMMHUYECKHE CBOWCTBA (pEaklMU C AKTHBHBIMU METaJUIaMU,
rajloreHOBOJIOPOIaMU, TOpPEHHUE), MpUMeHeHHe. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMH CIIUPTOB. [[eficTBHE METaHOJIa U 3TaHOJa Ha OPraHU3M YEJIOBEKa.
MHoOroaroMHble CIIUPTHI. DTUIIEHTJIUKOIIb U TIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAs peakilisi Ha MHOTOATOMHBbIE CHUpTHI). [leiicTBre HAa opraHusm

yenoBeka. [I[puMeHenune raumepruta 1 3TUICHT KOS

@DeHod: CTpOeHHE MOJIEKYNbl, (U3MYEeCKHe U XHUMHYECKHE CBOMWCTBA.
Tokcuunocts penona. [lpumenenue peHona

Anpaeruibpl U KeTOHbl. DOpMaNbIeTul, aleTalbIeTHI: CTPOeHUE, PU3NIEeCKHe
M XUMHUYECKHE CBOMCTBAa (peaklMW OKHUCJICHHS W  BOCCTAHOBJICHUA,

KaueCTBEHHbIE PEAKIINH ), IOJyYEHUE U IPUMEHEHHE
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3.5

OAHOOCHOBHBIE MpeJeNibHble KapOOHOBBIE KUCIOThl. MypaBbUHASL U YKCYCHast
KHCIIOTBI: CTpO€Hue, (hru3nueckue U XMMHUUYECKHUe CBOMCTBa (CBOICTBa, o0miue
JUI Kjacca KHMCJIOT, peakuus 3TepuduKanuu), MOJIyd4eHHe U IPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAs! KUCJIOTHI KaK MPEACTAaBUTEIHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JeiicTBHE
CroxHble 3QUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas poib

KUPOB

3.6

VYrieBonpl: cocTaB, KilacCU(UKAIUS YIIIEBOIOB (MOHO-, TU- U TIOJUCAXaPUJIBI).
['moko3a — mpocTemuii MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJEKYIIBI,
¢buznueckue W XUMHYECKHE CBOICTBa (B3aMMOJCHCTBHE C THUAPOKCHUIOM
meau(Il), oxucnenme ammuayHeIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTaHOBJICHUE, OPOKECHHE TIIFOKO3bI), HAX0XKICHUE B TIPUPOJIE, TPUMEHEHHUE,
ounonorudeckast poib. @orocuHTe3. GpyKTo3a Kak U30Mep TIroKo3bl. Kpaxman
U LeJUTI0JI03a KaK NpUpoaHble oaumepbl. CTpoeHHe Kpaxmalla U LEUII0JIO3bI.
dusnueckue W XUMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A30TCOIepIKaIe OpraHuIeCKHe COCTMHCHUS




4.1

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudyeckue coenuHeHus. Ou3ndeckue u
XMMHUYECKHE CBOWCTBA aMMHOKMCIIOT (Ha MpuUMepe TuiuHa). buonornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mNpUpPOAHBIE BBICOKOMOJIEKYJISIpHblE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOICTBa OENKOB:

TUPOJIU3, ACHATYpalusl, KAYeCTBEHHbIE peaKIuK Ha OeTIKU
BricokoMoneKysipHbIE COSAMHEHHUS

OcHOBHbIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEDP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEPU3AIUU,  CPEHAHSSA

MOJICKYJIsIpHasd Macca. OcHoBHBIE MCTOAbI CHUHTC3a BBICOKOMOJICKYJISIPHBIX

COG,Z[I/IHGHHI;'I — NOJIMMCpU3alvg U IIOJIMKOHACHCAIIUS

5.2

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

IjracTMacc, KayudyKoB. HOHy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KVIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

1.1

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTudyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, §-, P-, d-2JI€MEHTHI.
OcobeHHOCTH pacIpeiesieHUst JIEKTPOHOB IO OPOUTAIISIM B aTOMaX dJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpalHsl aTOMOB

1.2

Ilepnonnueckuil 3akoH u lleprognyeckas cucTeMa XHMHUYECKHX DJIEMEHTOB
J.1. Menneneesa. CBsA3b nepuondeckoro 3akoHa u Ilepnoanueckoil cucreMsl
XUMHYECKUX d1eMeHTOB J[.M. MenneneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHUs CBOWCTB XMMHYECKHUX DIIEMEHTOB M
o0pa3yeMbIX UMM HPOCTBIX M CIIOXHBIX BEIIECTB IO TPYyNIaM U MEpUOJIaM.

3HauecHUE NEpUOANYCCKOr0 3aKOHA B PA3BUTHUUN HAYKU

1.3

CTtpoeHue BemecTBa. XHUMHYECKass CBA3b. BUIbl XHUMHUYECKOW CBA3M
(KOBaJIeHTHasl HETOJIIpHAs W TOJSpHas, HOHHAas, MeTajuindeckas). HoHbL:
KaTHOHBI M aHHUOHBI. MexaHM3Mbl O00pa30BaHUS KOBAJECHTHON XMMHYECKOM

cBs13u (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

1.4

BajnieHTHOCTB. DJIeKTpOoOTpULIaTENbHOCTh. CTENEHb OKUCICHUS

1.5

BemiecTBa MOJEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH IMOCTOSIHCTBA

CcOCTaBa BenlecTBa. TUIbI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pewmérku. lloHsatue o aucnepcHsIxX
cucreMax. VIcTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas 10JIs BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYEeCKUX COCIMHECHUM. Homenkiarypa

HEOPTraHNYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMYecKOil XMMHUU. 3aKOH COXPaHEHUsI MacChl BEILIECTB,

3aKOH COXpPaHCHUA U NPCBpAIICHUA SHCPIUU IPHU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB

O6paTI/IMBIC pCaKIuu. XHUMHYECKOE PaBHOBCCHC. cDaKTOPH, BIUAKOIIMEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
Onextponutrdeckas quccormanysa. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX pPAacTBOPOB BEIIECTB: KHUCNAsA, HEUTpanbHas, IuenoudHas. Peaxuuum

HOHHOTO 0OMeHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKluu

2.1

Heopr AHNYCCKasA XUMHUA

Hewmerannsl. [Tonoxxenne Hemeramios B [lepnonnueckoil cuctemMe XUMHYECKUX
anementoB J[.1. MenneneeBa 1 0COOEHHOCTH CTpOEHHsI aTOMOB. PU3NUecKue

CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (Ha MpHUMEpe KHUCIOpOoaa,

cepsl, hochopa u yriepoaa)
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2.3

XUMHYECKHE CBOMCTBA BAXKHEHINIMX HEMETA/UIOB (TajoOreHOB, CEphl, a30Ta,
docdhopa, yraepoga W KpEeMHHUS) M HUX  COCIMHEHHH  (OKCHIOB,
KHCIIOPOJICO/ICPXKAIIIUX KHUCIIOT, BOJAOPOIHBIX coeduHeHuil). I[IpumeHeHue

BaKHEHUIIIMX HEMETAIIJIOB U UX COCAUHEHUI

Meramibl. [lomoxenne MmeramnoB B llepuonnueckoin cucteMe XUMHUYECKUX
anemeHnToB [[.M. MenneneeBa. OcoO€HHOCTH CTPOECHHUS JIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasuioB. O0mue Gpuznueckue cBoMHCcTBa MeTaIIOB. CIUTaBhI METAIIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHp}DKCHI/II\/'I METAJlJIOB
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2.5

XVUMHYECKHE CBOMCTBA BaXKHEHIIMX MeETalIOB (HATpuM, Kajnuil, KaJbIuii,
MarHuii, aJlOMUHUH, IIUHK, XPOM, XeJe30, Me/b) U UX coenuHeHnid. OOmue

CITIOCOOBI MOJIYUYCHUA MCTAJIOB. HpI/IMCHCHI/IC METAJlJIOB B 6BITy 1 TCXHHUKE

I'enernueckas cBsA3b HCOPTaHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K PA3JINIHBIM

KjiiaccaM

XUMHS U )KU3Hb




3.1

Ponp xumMuu B 00eCneYeHHH SKOJIOTHYECKOH, IHEPreTUYECKOW W IMHIIEBOM
0€30MacHOCTH, Pa3BUTHUH MEIULUHBL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

32

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HAaYYHBIX IMPUHIHUIIAX TPOMBIIIJICHHOI'O IMOJIYYCHUA
BaKHEHIIINX BC€IICCTB. Yenosek B MHUPE BEIIECCTB U MaTCpHaIOB: BaKHEHIIIHE
CTPOUTCIIBHBIC MaTCpHrajibl, KOHCTPYKIMOHHBIC MaT€pHajbl, KpaCcKu, CTCKIIO,
KEepaMuKa, MaTrCpualibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MHUHEpaJIbHbIEC y00peHUs

33

Xumus u 300POBLEC HYCJIOBCKA: IIpaBWJia HCIIOJIB30BaAHUA JICKAPCTBCHHBIX
nperaparoB, IIpaBujia 0€e30IacCHOT0 HCIIOJb30BaHUS [npcrapaTtoB OBITOBOM

XUMHU B HOBC@HHCBHOﬁ KHU3HHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA
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IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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