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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasibHON  00pa30BaTENbHONW MNPOrpaMMbl CpPEIHEro o00IIero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrenuu npenogaBanus yaeOHOTO
npeaMera «XUMHUs» B 00pa3oBaTelbHbIX opraHuzaunusax Poccuiickoit denepanuu,
peanu3yronMX OCHOBHbBIE 00pa30BaATENbHbBIE TPOrPAMMBI, U OCHOBHBIX MOJ0KEHHM
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4eHusl, BOCIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
ydeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
cCoJlep KaHMsl, pe3yJabTaTOB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
o01ieo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThi0 WX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpHIAIONIMM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOYyYarOIIMXCS Ha
YpOBHE CpeTHET0 00111eT0 00pa30BaHUs CPpEICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
cCoJlep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpOTrpaMMe IO XHUMHH C
yaéToM crenuPuKd HayKu XUMHUM, €€ 3HA4YCHHsS B TO3HAHUU TPUPOILI U B
MaTepUaTbHON KU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIMX IeeH M MPUHIIUTIOB,
XapaKTepU3yIOIMIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBbl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit denepariuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMHU MIPUMCHEHHSI.



TecHO B3aMMOJEUCTBYS C APYrMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOUEHHS B KU3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu ~ nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIIFOTCS. OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXHUMHYECKUX M BJICKTPOHHBIX
IpeJCTaBICHUN 0 CTpoeHHH BeriecTB. CBeeHus 00 M3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHUYECKH aKTHBHBIX
coequHeHUuM. B Kypce  OpraHMyeckod XUMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKON CBS3M, KIacCU(UKAIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMHSD» O0YyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3HUIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKAaHUs A0NOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JIPYTUMH HayKaMH,
PacKphIBAIOT €€ POJib B MO3HABATEILHOM U MPAKTHUYECKOM IESITEIbHOCTH YelIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, IOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIINBATh MH(POPMAIIMIO U IPUMEHSITH €€ AJIs TONOJTHEHUS 3HAHUH,
pelIeHUs] HTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIS TIOHMMaHUA QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPTraHWYECKOT0 U OPraHUYECKOro MUpa, 0OYCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
U pEIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMH U TEOPETHUYECKUMU
MPEINOCHUIKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHNWU SKOJOTHYECKUX Mpodiem, a
TakKe MpobseM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUSI TpeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUeOHBIX ACHCTBHIA, UMEIONINX 0a30BOE 3HAYCHHE ISl PA3TTMUHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a U 00pabOTKU
uHhopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOW U
UCCJIEIOBATENLCKON JIEITEIbHOCTH, 3aHMMAIOUIEH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, MPU ONPEICTICHUN
COJIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKOH HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESTEIIbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHPOBOM KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K OIPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM ILIEJISIMH W3Y4YEHUS MpeaMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCS

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH nX
Pa3BUTHSA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMHUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHUI
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUW, WMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelbHas XapaKTepUCTUKA LeJIel U 3a/1ay U3y4eHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroass B
IPENoAaBaHUM XUMHUH B OOJIbIIEH CTEIEHH OTIAETCS NPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1€00pa30BaTeIbHON OpraHu3aliyi, BIIAJICIOIIET0 HE HabOpoM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSIMU
AKTUBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIIBHOM KU3HM JUIS PELICHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 33J]a4H, KaK:

ajanTtanusi 00yJaromMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAIOILErOCS MHpA,
dbopMupOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIUsiX, CB3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UI Pa3IMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX ISl IPUOOPETEHHUSI ONbITA JEATEILHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWU XHMHH, a TaKXKe JUIsl OLEHKH C IO3HMLIHMIA 3KOJOTUYECKON
0€30MacHOCTH XapaKkTepa BIMSHUS BEIECTB U XUMHUECKUX MPOLECCOB Ha OPTaHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHUYECKOM
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS SYHEPTETHIECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /s MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUYECKUMH SBICHUSMHU.

B yudeOHOM miaHe cpenHero ooOmero oOpa3oBaHUs YYEOHBINM MpeaMeT
«XuMHuA», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISIETCS 00s3aTENbHBIM Y4EOHBIM
PEIMETOM.

OO11e€ Ynca0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero obiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).

YMK IO ITPEIMETY «XUMMWSA»

» Xumus. 10 knacc. I'abpuensa O.C., Octpoymon W.I'., Cnaakos C.A.
AxnnonepHoe obiectBo «M3naTensctBo «lIpocBemienne»
* Xumus. 11 knace. I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.
AxrmmonepHoe obmiectBo «M3aarenberBo «IIpocBemenner



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoil XUMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. ['omonorus, wu3oMepus. XUMHYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IIPEBPALLCHHIA:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuM (IUI1aBJieHHUEe, OOYTIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUW psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUJIEH U MPOMUIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOytamueH-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOMCTBa (peakuus mnojaumepusanuu). [lonmydeHue CHHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (pEaklUMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaLUH,
rOpeHus), MOJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), NNOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolicmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenenue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIIEKAIUMUA K Pa3IUYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrocoObl mepepadoTKu HEPTH:
MEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKUi), Tupoiau3. [IpomyKTel
nepepadoTky HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M UX MPEBPALLCHHIA:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETIMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
MPOBEICHNUE PAKTHYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3YUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WK TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON U 3TaHON: CTPOEHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluu C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  CHOUPTBHL. OJTWIEHTJUKOIbL M  TJIMLEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[pumeHeHre riuepruHa u STUIECHTJINKOJIS.

deHon: CTpOCHUE MOJEKYJbl, (U3NYEeCKUe W XHUMHYECKUE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denouna.

Anpneruibl U Kemouwvl. DopManbleru, —amneTanbACTUN:  CTPOECHUE,
bu3nYecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEJACTaBUTEIHN BBICIINX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

YrneBonmpl:  coctaB, KjacCUUKAIUS ~ yriaeBoAoB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKHe 1 XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpOM okcuza cepedpa(l), BocctaHoBieHne,
OpO>KEHHE IIII0KO3bI), HAX0XKACHUE B IPUPOJIE, IPUMEHEHUE, ONOIOTrHYECKas POJIb.
dotocunHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Mmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIIEpPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(OTepHbIe OpraHuyecKre coequHenust. dusznyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coennHeHus. llepBuuHas,
BTOPUYHA M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0JIEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JI€HATYypalus OelIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIEeCTB W HUX MpEeBpalleHUIl:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMUX €CTECTBEHHO-



HAYYHBIX MOHATHUN, TaK W MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, Kiaccu]UKalus, NepuOIUIHOCTb, HaOIIOACHNE,
U3MEpEHue, SKCIIEPUMEHT, MOJICIIMPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUe BETUUMHBI U IUHHIIBI UX U3MEPEHHUS.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIC BellecTBa (OENKH, YIIeBOABI, JKHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHI.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTaHUS,
MOIOIINE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KITACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEepUOIUYECKOro 3akoHa M llepumoandeckoidl cucTeMbl
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpymnnaM M IepUOaM.
3HaYCHUE IEPUOINUECKOrO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

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



[TonsTue o mucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEEeCTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccupukanmmss XUMHYECKMX — peakmuii B
HEOPraHUYECKOM M OpPraHMYeCKON XHUMHHM. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

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

OKHUCINTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tadiun «llepuoanueckas cucreMa XuMHueckux 3neMeHToB [l U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KAaTAIIM3AaTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOII[LI0 YHUBEPCATHLHOIO MHANKATOPA, PEAKIIMU HOHHOT'O 0OMEHa), MPOBEICHUE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
peaKIumn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKNE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHATHS «MAaCCOBast JOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B Ilepuoamueckond  cucrteme
xuMmuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAIOB (Ha TIpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAIIOB U UX COCAUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HAPSYKEHUI METaJUIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

DKCIEPUMEHTAJIbHBIE METO/Ibl H3YyYE€HHS BEIIECTB M HX IPEBPAIICHUN:
U3y4YCHUE KOJUIEKINH «MeTayulbl M CIUIaBbl», 0OPa3I0OB HEMETAJLIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMNBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KAYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéTbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJTHO
W3 BEUIECTB UMEET IPUMECH.

XHUMUA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPUHIUIIAX  TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpHUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST W 3J0pOBBE YEJIIOBEKA: MpPaBHWJIA HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
TMOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi  MEXNpEeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpPraHu4ecKol XuMuM B 11 Kracce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KJaccupuKaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
M3MEpPEHUSsI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIE TTOPOJIBI, TOJIE3HbIC UCKOIIAeMbIE, TOILINBO,
peCypChI.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTCpHAJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INPOI'PAMMBI 110
XMMHUNU HA BA3OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOy4aromMUMHUCs TPOrpaMM CpeaHero oOIero o0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeJMETHBIM W TpeIMETHbIM). HaydHo-mMeTonu4Yeckod OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPaMM CPEIHEro OOIIero
00pa3oBaHus SIBJSIETCS CUCTEMHO-AEATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBUM C CHUCTEMHO-ACSATEILHOCTHBIM IOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS TpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o01iero oOpa3oBaHus BBIJICICHBI CIICIYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIONTUMHUCS POCCHHCKONW TpakKTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPECIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUCHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMUYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEH U NCTOPUUYECKUX TPAJAUIIHKN 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOYYaroIuXxcsi PYKOBOJICTBOBATHCS B CBOCH
JEATEIBHOCTH 1IEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMM, MPUCYIIUMHU I€I0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIMYKUE MPABOCO3HAHUS HKOJIOTHIECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE PpE3yJIbTaThl OCBOCHHS TpeaMeTa «XHUMHS» JOCTUTalOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WaealaMd POCCHUUCKOTO TPAKIAHCKOTO OOIIeCTBa, MPHUHITHIMH B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIUMHU  TMpOIEeccam



CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
O0yJaroIITIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHSI» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIBITA I103HABATEILHOW M TMPAKTUYECKOM JCATEILHOCTH
00ydJaromuxcs 1Mo peaanu3aly IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00s3aHHOCTEH,
YBOXKEHUSI K 3aKOHY U IIPABOIOPSAJIKY;

MPEJICTABICHUSI O COIMAJIbHBIX HOpPMax M MpaBWIaX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEILHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOCKTOB, PEIICHUHU YICOHBIX U TI03HABATEIBHBIX 33/1a4, BHIOJIHEHUH XUMHUYCCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMaTh W NPUHUMATh MOTHUBBI, HaMEPEHUS, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUCOHOU NI€SITEINHHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA

IICHHOCTHOTO OTHOIICHUSI K HMCTOPUYECKOMY M HAyYHOMY HAaCJICAUIO
OTECUYCCTBECHHOMN XUMUM;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHUSI HAyKU €CTh Pe3yibTaT
JUTUTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

HMHTEpPECa U NT03HABATEIbHBIX MOTHUBOB B MOJYYEHUH U MOCIEAYIOIIEM aHATN3E
nH(pOpMaIKU O EPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEJACHUE M TMOCTYNKH CBOMX TOBapHIIEH ¢
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE TMOCJIEACTBUN STHUX
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAaHMUSl IIEHHOCTEM 3J0poBOTO M 0Oe3omacHoro obpasza IKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOMoieHns TpaBuil 0O€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
MOBCEHEBHOM KU3HU U B TPYJAOBOH JAEATECIBHOCTH;



MOHMMAHUSl [EHHOCTH TNPaBUJl HHJUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCIIEICTBUI W HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIHCKOM
NEATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW  JAPYIHMX BHJAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUH NPAKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuid pa3auyHoro poaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IIPEAMETHBIX 3HAHUM TI0 XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1I€JIECO00PA3HOr0 OTHOILIEHHUS K IPUPOJIE, KaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

NOHUMAaHUsl TJIOOAIBHOIO XapakTepa 3KOJOTMYECKUX MpoOJeM, BIHMSHUS
HYKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOJIHON U COLIMAIIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JCHUCTBUM, NPUHOCIIIUX BpEI OKPYNKAIOLIEH
NPUPOAHON Cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTHKH;

MOHUMAHUS CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbopMHpPOBaHUN PAIMOHATBFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeCTaBICHUS 00 OKpYXKaloIleM MHUpPE Kak O €JUHCTBE MPUPOJIbI M YeJIOBEKa, B



NO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIEHUU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexXAEHHOCTH B OCOOOM 3HAYUMOCTH XHUMHH IS  COBPEMEHHOM
LMBHJIM3ALMH: B €€ TYMAHUCTUYECKOW HAIIPABJICHHOCTH W BaKHOM POJIM B CO3/1aHNN
HOBOWM 0a3bl MAaTepHaJIbHOM KyJIbTYpbl, PEIIEHUU TJI00AJIBbHBIX MpodIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECIEUYCHUU YCIIOBUI
YCIIELIHOTO TPYZa U IKOJOTNYECKU KOMPOPTHOM JKU3HU Ka)KJI0TO WIEHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAaHHsA CYIIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HMCIOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIETr0 MUpa U
IMPOUCXOMSIINX B HEM U3MEHEHHI, YMEHHUS J1eJ1IaTh 00OCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKOU EATEIbHOCTY,

TOTOBHOCTH U  CIOCOOHOCTH K  HENpEphIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyJla B pa3Iu4HbIX cepax MpodhecCHOHATBHON

JESATEIBHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa « XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HauUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHpa M CIEeONU(PUKY METOJO0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
mpoliece, CUCTeMa, Hay4YHbId (akT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCCIieIOBaHNE, HAOTIOIeHNE, N3MEPEHUE, DKCIIEPUMEHT U JIPyTHE);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBHs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEIC,

peryJsiTUBHbIE), oOecreynBarome dbopmupoBaHue (GyHKUIHOHATBHON
TPaMOTHOCTH M COIIMATTLHOM KOMITETECHITUH 00YJarOIINXCS;
COCOOHOCTD oOyJaronuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE y4eOHbIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.



MertanpeqMeTHbIE PE3YIAbTATHl OTPAXKAIOT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATHUBHBIMU U  PETrYJATHUBHBIMU
JICCTBUSIMH.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHbIMU MO3HABATEJIbHBIMH
NeUCTBUSMMU:

1) 0a3oBbIe JIOrHYecKHe AeHCTBUS:

CaMOCTOATENLHO  (opMyJIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONpEeAesATh LEJIU JESITEIbHOCTH, 3ajJaBasi IapaMeTpbl U KPUTECPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl AEATECILHOCTU C MOCTABICHHBIMU LICJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUHM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MTOHATHS JJI1 OOBSICHEHHS OTIEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJs KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJCHHS (MHAYKTHUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISIBISTH 3aKOHOMEPHOCTU U TPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yeMbIe B XUMHH CUMBOJHUYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) 2JIEMEHTa, XUMHUUYecKas (popMya, ypaBHEHUE XUMUYECKOM peaKIuu
— MPU PElICHUH Y4YEOHBIX TMO3HABATEIBHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSThH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE eliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaxKLuii;

dbopMyIUpOBATH IS U 33/1a4d UCCIICIOBAHUS, UCIIOIb30BaTh TOCTABIICHHBIC
U CaMOCTOSTETLHO C(OpPMYyIMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MMO3HAHUS U OCHOBBI NI (DOPMHUPOBAHHS THIIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJA0M
mporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ynbrar, (HopmMyIupoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTENHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;



npuoOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbBIX METOJIOB
IIO3HAHUS.

3) pabora ¢ uHpopmManmei:

OPUEHTHPOBATHCSI B PAa3JIMYHBIX HCTOYHUKAX WH(popMauuu (HAy4dHO-
NOMyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBIE IOCOOMS,
pecypcol MHTEpHETa), aHanmu3upoBaTh MH(OpPMALMIO pa3IMYHbIX BUAOB U (HopM
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTB;

(GOopMyIMpPOBaTh 3alPOChl U TPUMEHATH PA3IMYHbIE METOJbI MPU MOUCKE H
orbope wuHpOpMalMK, HEOOXOAUMOM [JIi BBINOJIHEHUS Y4E€OHBIX 3aJ1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU pabOTe C XUMUUECKON
uHboOpMalMel: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHE CpEACTBA
HaIJISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMbl B XOJ€ JUajlora W/Wiu
JUCKYCCUHU,  BBICKa3blBaTh  HWAEH, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITOJIHEHMSI MPEJI0KEHHOM 3a1auH;

BBICTYNIATh C MPE3EHTAUMEH pe3yJbTaTOB I103HABATEIBHOU AESATENBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekta u (hopMyaupoBaTh BbIBOIbI
[0 pe3ysbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1e 00CYXKICHHS 1 OOMEHa MHEHUSMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYIIECTBISATH CBOI I03HABATEIbHYIO
NeATEIbHOCTh, Ompenesnsis e€ Leau W 3aJayd, KOHTPOJIMPOBATH U IO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJITOPUTM JCUCTBUN TpHU
BBIMIOJTHEHUH YYE€OHBIX UM HCCIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4€TOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;



OCyHICCTBJIATbL CAMOKOHTPOJIb CBOEH ACATCIBHOCTH HAa OCHOBC CaMOaHaJIn3a 1
CaMOOLCHKMH.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU TPUPOIBI,
B (OpPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U PUPOIHOM CpeneE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XMMHUYECKUH DIIEMEHT, arToM, 3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTass U COKpalll€HHAs), MOJIb, MOJISIpHAas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, pauKall,
M30MEPHS1, U30MEPBL, TOMOJIOTMYECKUM PSiJl, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJIepKAIME€ COCOUHEHHUS, MOHOMEpP, TOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COCIMHEHUS); TEOPUM M 3aKOHbI (T€OpUsS CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOIOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJY4YCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE TMPU3HAKU TIOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPH
OMMCAHUU COCTaBa, CTPOSHUSI U MIPEBpAICHUN OpraHUUYEeCKUX COCTUHEHUH;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMya OpraHMYECKHX BEIIECTB W YpaBHECHUHW XUMHYECKUX PEaAKIUH,
M3TOTaBJIMBATh MOJICTH MOJIEKYJl OpPTaHUYECKUX BEIIECTB I WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpylnmne CcoeluHeHu (yrIeBOJOpOMAbl, KHUCIOPOJ U a30TCOAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO



cuctematuueckoil Homenknatype (IUPAC), a Takke NpuBOAUTH TPUBHUAIBHBIE
Ha3BaHUSl OT/ACJIbHBIX OPraHUYECKUX BEHIECTB (ITUJIEH, MNPONMWIEH, AalleTHIIEH,
ATHJICHTJIMKONb, TIUIEPUH, (EeHON, (popManbaerus, aueTaibIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCIIOTA, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAsI KUCJIOTA, IIII0K03a,
dpyKTO3a, KpaxMaJ, LeUII0J103a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHS ONpPENCISITh BUIB XUMHYECKOW CBS3H B
OpPraHUYECKUX COECIUHEHUSAX (OAUHAPHBIE U KPATHBIE);

C()OPMUPOBAHHOCTh YMEHUS NIPUMEHATH I[OJIOKEHHUS TEOPUU CTPOEHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOECHMSI; 3aKOH COXPAHEHUS MAaCChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, PU3HUECKHUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENECH pa3IUYHBIX KJIACCOB
OpPraHUYECKUX BELIECTB (METaH, 3TaH, TUJIEH, IPOIUJIEH, alleTUJIeH, OyTaaueH-1,3,
MeTmi0yTagueH-1,3, 6eH30J1, METaHOJI, 3TAHOJ, STWICHIJIUKOJIb, INIULEPUH, (peHo,
aleTanbAeTu, MypaBbiUHasl U YKCYCHAsl KMCIJIOTBI, IJII0K03a, KpaxmaJl, LeJIi0103a,
AMUHOYKCYCHAsl KHCJIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (GOpPMYII;

C(OpMUPOBAHHOCTh YMEHHUSI XapaKT€PU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbs (He(Th, TPUPOAHBIN ra3, yroiib), CHOCOOBI UX NEPEPAOOTKU U MPAKTUUECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

C(OPMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUUCICHUS MO XHUMHUYECKUM
ypaBHEHHUSAM (Macchl, 00bEMa, KOJIMUYECTBA MCXOIHOIO BEIECTBA WM MPOAYKTa
peaxIuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJTHOTO U3 UCXO/IHBIX BEIIECTB
WM NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJCTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAy4YHOTO MO3HAHUS, UCIOJIb3YEMBIX B XHUMHH IIPU U3YYECHHUH BEILECTB U
XUMHUYECKUX ABJIEHUH (HaOMI0IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMHUYECKHE 3HaHUSl Uil TPUHATHS pEUuIeHUud B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUiX, CBSI3AHHBIX C BEIIECTBAMHM M UX
MPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHUN COOIIOAATH MpaBUiia MOJIb30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBWia OOpaIeHus: C
BEILECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBIMOJHATh XHUMHUYECKUN
HKCIIEPUMEHT (IPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIrPEBAHMM, ITOTYYEHUE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPTraHUYECKUX BEUIECTB,
JeHaTypauus OelIKOB IPU HArpEeBaHUU, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU



C TMpaBWJIaMH TEXHUKH O€30MACHOCTH mpu OOpaIieHuu ¢ BEIIeCTBAMU U
7a00paTOpHBIM  000pYyIOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alHMCH ypPaBHCHUN COOTBETCTBYIONIUX PEAKIHA U
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTEpHET U ApyTHX);

chOpPMHPOBAHHOCT, ~ YMEHHMH  COOJIIOJAaTh  MpaBUjia  DKOJOTUYECKH
1EJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JE€ATENTBHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3/I0POBbS M OKPYKAOUIEH MPUPOIHOW CpENlbl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPAlICHUSI KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIs O0y4YaroIuXCsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHENBIX W CHAa0OBHIAAIIMX OOYYaIOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpainsa misg 3anmucu XuMHYeCKUuX

bopmyi.
11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIas M HeopraHuveckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUN IPUPOJIBI,
B (OPMUPOBAHUM MBIIUICHUST U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
IPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AIKOJOTHUUECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM Cpe/ie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraloNIUe MOHATHSA (XUMUYECKHH 3JIEMEHT, aToM, H30Tom, s-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBSI3b
(KoBajieHTHas, MOHHAs, METaJUIMYECKas, BOJOPOIHA), KpUCTAJUINYeCcKas pelieTka,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKOW peaklMi, XUMHUYECKOE€ PAaBHOBECHE), TEOPUH W 3aKOHBI (Teopus
ANEKTPONIMTUYECKOM aucconmanuu, nepuoanueckur 3akoH [[. M. Menneneesa,
3aKOH COXPAaHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUU



IpU XUMUYECKHUX PEAKLUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMUM,
MHPOBO33PEHYECKUE 3HAHUs, JIEKAIIME B OCHOBE IOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XHUMHYECKHX SBJICHHUH, (PAKTOJOTUYECKUE CBEICHUS O CBOMCTBaX,
COCTaBe, MOJIyYEHUU U 0€30I1aCHOM MCHOJIb30BAaHUM BaXKHEUIINX HEOPTAHUYECKUX
BELIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TMOHATHUH,
YCTAaHABJIMBATh UX B3aMMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIME ITOHATHS NPH
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

C()OPMUPOBAHHOCTh YMEHHUU MCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX pEakLui,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUSI OTAEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, TUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMHAYECKUX DJIIEMEHTOB B COEAUWHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX PACTBOPaX HEOPTaHUYECKHUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAeNEHHOMY Kiaccy/rpymnme
COEIMHEHHH (IIPOCTHIEC BEIIECTBA — METAUIBI U HEMETAJLIbI, OKCUJIbI, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI MEPUOIUYECKOr0 3aKoHa [l
N. MenpaeneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHUX »3JeMeHTOB |—4 mnepuono Ileproandeckoil cHUCTEMBI
xumuueckux sgemeHToB JI. M. MennesneeBa, MCIONb3ys MOHATHS «s-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
WU3MEHEHHS] CBOMCTB XHMHMYECKHUX DJIEMEHTOB U UX COEAUHEHUW IO MEepuoaaM M
rpynnaMm [lepuognueckon cucrteMsl xuMmuaeckux asemeHToB 1. 1. Menneneesa;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKkTepu3oBaTh (OMUCHIBaTh)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUH;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUYECKHE DPEAKIUH IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY



ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTHMOCTH
pEeaklny, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKpPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSI, IPU KOTOPBIX 3TH PEAKIIMU UAYT O KOHIIA;

c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIHH, MOATBEPKIAAIOIINE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLINI MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOrO OajlaHca
ITUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUECKON
peakuuu OT pa3INyYHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUECKOIO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larensbe);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaThb XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMAaX XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHUH NPOBOJAUTH BBIYMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMHUYECKUX PpEaKIMAX, MAacChl BEIIECTBA WM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BELIECTB, TEIJIOBOro 3¢ (dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHUM
HKCIIEPUMEHT (pa3jioKEeHUe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHHUBEPCAJIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON PEAKIUH,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
temam «Metaiub»y U «HeMetamne») B COOTBETCTBUU C IpaBUIaMU TEXHUKH
Oe3omacHOCTH IpU OOpAIllEHNH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYIOBaHUEM,
NPEICTaBISATh pPE3yJabTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu



ypaBHEHU COOTBETCTBYIOIIMX peakiuii U (OpMyIHpOBAThH BEIBOJIBI HA OCHOBE ATHX
pe3yIbTaToB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAITMIO, TONYy4aeMyH) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHHKaIuu, ITHTEpHET U IpYyTuX);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1eJIeCO00pPa3HOT0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B HEIIX
COXPaHEHHUSI CBOETO 370POBbsl M OKPYXKAIOIIEH MPUPOTHONW Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHOCOObI YMEHBIICHUS |
MPEIOTBPAICHHS UX BPEIHOTO BO3/ICHCTBUS Ha OPTaHU3M UEIOBEKa,

Ui 00Yy4aronInuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMpOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHMSI OPTAaHUYECKUX COSTUHEHUN A 3 bubmorexa LHOK
' P P A ' https://m.edsoo.ru/7f41837c
M. bytneposa
Wroro mo paszneny 3
Pazpnen 2. Yraesomnopoabst
2.1 [IpenenvHbIE YIIIE€BOAOPOIBI — AJTKAHBI 2 bubmorexa HOK
' pedt 4 AOPOA https://m.edsoo.ru/7f41837c
99 HenpenenbHbie yrieBoaopoibl: aJKeHblI, 6 1 bubnuotexa [JOK
' AJIKaUEHBI, AIKUHBI https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
2.3 A 2
POMATHHICCKHE YTITEBOROPOAK! https://m.edso0.ru/7f41837c
94 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB 3 1 bubmuoreka [JOK
' ¥ UX repepaboTKa https://m.edso0.ru/7f41837c
Hroro no pa3zneny 13
Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust
bubmuorexa [JOK
3.1 C . D 3
fIMpTEL FoeHoT https://m.edso0.ru/7f41837c
3.9 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 1 bubmuoreka [JOK
' Cnoxusle 5Qupsl https://m.edsoo.ru/7f41837c
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3.3 VYrineBosl

bubmuoreka [JOK

3
https://m.edsoo.ru/7f41837c
Hroro no pazaeny 13
Pasznen 4. A3oTcoaepkaiye opraHudecKkue coeIuHeHus
bu6mmoreka [IOK
4.1 A A .b 3
MITHEL ANHHOKHEIOTEL BETIH https://m.edsoo.ru/7f41837c
Utoro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY I pHbIE COCIUHEHUS
bubmuorexa [JOK
5.1 IT .K .B 2
HACTMACERL, RAYRyIH, BOJOoKa https://m.edsoo.ru/7f41837c
Utoro no pazneny 2
OBILEE KOJIMYECTBO YACOB T10 2 but6mmoreka [IOK
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuoanueckas cHcTeMa XUMHYECKHUX 3 bubnmorexa LOK
' P https://m.edso00.ru/7f41837¢c
sneMenToB [. 1. MenneneeBa
19 Crtpoenue BemiecTBa. MHOrooOpasue 4 bubnnoreka [JOK
' BEILECTB https://m.edso00.ru/7f41837¢c
bubmuoreka [JOK
1. X 1 1
3 HMHTACCKHE peaiiit 6 https://m.edso0.ru/7f41837¢
Hroro no paszneny 13
Pasnen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 M 6 1
CraIbt https://m.edso0.ru/7f41837¢
bu6mmorexa [IOK
2.2 H 9 1 1
eMeTAILIbT https://m.edsoo.ru/7f41837¢c
53 CBs13b HEOPTAaHUYECKUX H OPTAaHUYECKUX 9 bubnmoreka [JOK
' BEIECTB https://m.edso0.ru/7f41837c
Hroro no paszneny 17
Paznen 3. Xumus 4 Xu3Hb
3.1 XUMMSA U )KU3HD 4 bubmorexa [IOK

https://m.edsoo.ru/7f41837c
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

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

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHH B TO3HAHUU
SABIIGHUN TPUPOABI, B (POPMHUPOBAHUU MBILUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOMN s
pelIeHUs] MPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Brnanenue cucremMol XMMUYECKMX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyra, BaJICHTHOCTb,
AJIEKTPOOTPUIIATENILHOCTD, CTEIIEHb OKUCICHMS, XMMUYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKelerT,
byHKIMOHAMBHAA ~ TPyMMa, pajaudKan,  HW30MEpHs, HU30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, VYTJIEBOAOPOJAbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUs, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpHI, OEKH), MOHOMED, TTOITUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XHMHYECKOTO CTpoeHHs opraHudeckux BeriecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TMOJYYCHHH U OE30IacHOM
WCIIOJIb30BAHUM BAXXHEWUIIUX HEOPraHUYECKHMX U OPTaHMYeCKUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIbHOCTH YCJIOBCKA

1.3

14

CdopMupoBaHHOCTh yYMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHABIMBATh WX  B3aUMOCBSA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAILCHUN OPraHUYECKUX COCTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUI UCTIOIH30BATh XUMUYECKYIO CUMBOJIHKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMyT OPraHMYECKHUX BEIIECTB W ypaBHEHHI
XUMHNYCCKUX peaKHHﬁ, U3roTraBJIMBaThb MOACIn MOJICKYII
OpraHu4YCCKUX BCHICCTB I MHIUIIOCTpaluU HUX XHMHUYCCKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

ChopMupoBaHHOCT YMEHHMH YCTaHABIMBATh MPUHAIIE)KHOCTD
W3YYEHHBIX OPraHMYECKHMX BEIIECTB II0 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHHH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEp)KAlllU€ COEIUHEHHsSI, BHICOKOMOJIEKYIISIPHBIE
COCIMHEHUs), JlaBaTb UM Ha3BaHMsI IO CUCTEMAaTUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTATH BUIBI XUMHUYECKON CBS3H B

OpraHWYECKUX COCIMHECHUX (OAMHAPHBIC U KpaTHbBIEC)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpOeHUs1 opranuyeckux Beuiects A.M. byrnepoBa ans o0bsicHeHUs
3aBHCHUMOCTH CBOWCTB BEILLECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIIUC

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

CdopMUpoBaHHOCTh YMEHUH TPHUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OT/ICNIbHBIX OPTaHMYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJIEH,
ATUJICHTIIMKOJb, TNULEpUH, (eHol, (GopMalbaerus, aleTalbIeri,
MypaBbUHAas KHUCJIOTA, YKCYCHas KHCJOTa, OJIEMHOBAas KHCIIOTAa,
CTeapuHOBasi KHUCIIOTa, TIIOKO03a, (PYyKTO3a, Kpaxmal, IeJUTI0J03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE,
bu3HYecCKne W XUMUYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTEICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIIeCTB (METaH, 3TaH, STUJIEH,
MpOMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIb, TIUIEPUH, (DEHOJ, alleTaIbIACTH/I,
MypaBbUHAsA U YKCYCHasl KHCJIOTHI, IJIFOKO3a, KpaxMaJ, LeJUTI0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHPOBaHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXJY THUINUYHBIMUA  MPEACTABUTEISIMU  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLIUX

XUMUYECKHUX PEAKIUN ¢ UCTIOIH30BAHUEM CTPYKTYPHBIX (OPMYIT

2.4

CpopMUpoBaHHOCTb  YMEHHUSI  XapaKTepHU30BaTh  HCTOYHHKHU
YII€BOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN T'a3, YToJib), CIOCOObI
UX TepepaboTKM U MPAKTUYECKOe MPHUMEHEHHE IPOTYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUU BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOJIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMUYECKHUX SBJICHUN (HaOIIO/ICHHE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HUCIOJIbH30BATh
CUCTEMHBIC XUMHUYECKHE 3HAaHUS I TPUHATHS pENICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHU COONIOAATH TPAaBHIA ITOJTH30BAHUS
XUMHYECKOU TOCy/Ioi U 1ab0paTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiia OOPaIICHHUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIHSIMH

11O BBIIIOJIHCHUIO ﬂa60paT0pme XUMHUYCCKUX OIIBITOB

ChopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUJIEHA M H3YYE€HHE €ro CBOICTB,
KaueCTBCHHbIC PEaKIUH OPraHMYECKUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HArPEBAHMHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OC30TIACHOCTH IPU OOPAIEHUH C BEIECTBAMHU
U J1a0opaTOpHBIM OOOPYIOBAaHMEM; MPEACTABIATh PE3YyIbTAThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIMX peakiuuii U (GOpMYIHUpPOBATh BHIBOJBI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CdopMupoBaHHOCTb ~ YMEHHIl  HPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIECTBA WJIM TNMPOJYKTa PEaKIMM 10 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJTHOTO U3 UCXOJIHBIX BELIECTB WU MPOTYKTOB PEaKIUH)
ChopMupOBaHHOCT ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyI0 U3 pa3HbIX MCTOYHUKOB

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

3.6

ChopMHpPOBaHHOCT, YMEHHMI COOJIIONATHh TpaBUja SKOJIOTHUYECKH
1eJ1eco00pa3HOro MOBEACHHSI B OBITY M TPYIOBOM NEATEIHHOCTH B
LEISIX COXPAHEHMsI CBOErO 3[0POBbS U OKPY)KAIOIIEH HPHUPOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
onpeeNEHHBIX OPraHUYECKUX BELIECTB, IOHUMAs CMBICII [TOKa3aTess
[IIK (mpenenpbHO MAOMYCTUMON KOHIIGHTpAllUM), TIOSICHATH Ha
IpUMepax CrocoObl YMEHBIIECHHUS M MPEAOTBPALICHUS UX BPEIHOTO

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

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odopa3oBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIIME  TOHATUSA  (XMMHUYECKHH  DJJIEMEHT, aToM,
SIIEKTpOHHAss 000j04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHTAIIN
aTOMOB, HWOH, MOJICEKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTD,
CTENEHb OKHUCJIEHUS, XMMHYECKas CBSI3b, MOJIb, MOJISIDHAs Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBI XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHOTEPMHUYECKHE, PEAKIIMU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTHYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nuccormanuu, Ilepmonnueckuit 3akon J.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3bIK XHUMHUH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, IMOJIYYCHUU U
0€30MacHOM HCIIOJIb30BaHUHU BAXKHEHIIINX HEOPTraHUMYECKHX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopMmupoBaHHOCTE YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBA3b W3YYEHHBIX MOHSITHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TIPU OINKUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX MPEBpAIICHUH; BBISABIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSIMU JIPYrux
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHWH (HaOIIOJeHNe, W3MEpPEHHE, SKCICPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopMupoBaHHOCTh YMEHHMM ONPENENATh BaJ€HTHOCTh U CTENEHb
OKHCJICHUSI XHMHYECKMX DJIEMEHTOB B COEJUHEHHUAX Pa3JIMYHOTO
COCTaBa, BHMJ XHMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJlJIn4ecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEeIETKH KOHKPETHOIO BEIleCcTBa (aTOMHasl, MOJIEKYJIsIpHasi, HOHHas,

MeTaJUTHIeCKas)

1.5

CdopmupoBaHHOCTb YMEHHII ONpeNesaTh XapaKkTep Cpebl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUN




1.6

1.7

ChopMupoBaHHOCTH YMEHHMS  KJIAaCCU(PUUIUPOBATh XUMHUYECKUE
peaKkuuu 10 pa3IMYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIICCTB, TEIUIOBOMY J(QeKTy peakiuu, H3MCHCHHIO CTCICHEH
OKHCJICHHS ~ JJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJnu3aTopa)

ChopMHUPOBAaHHOCTh YMCHHH COCTAaBJIATh YPaBHCHHS pPEaKIIMiA
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPALLIEHHBIE YPAaBHEHMUS DPEaKLUU
MOHHOIO0 OOMEHa, YYUTBIBas YCJIOBMsSI, IPU KOTOPBIX ITH PEAKIMU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MIOATBEP K IAOIIUE KayeCTBEHHbIN COCTaB Pa3IUYHbIX
HEOPraHUYECKHX BEIIECTB, PAcClO3HABATH OIBITHBIM IMYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTHU

XUMHUYECKOHN peaklnu OT Pa3iNdHbIX (PaKTOPOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapakTep CMELICHUS
XMMHYECKOIO PABHOBECHS B 3aBUCMMOCTH OT BHELITHETO BO3ACHCTBHUS

(npunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHU4YecKask XUMUs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIca I[lepuognueckoro
3akona .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHCTEMAaTU3HUPYIOLYI0, OOBSICHUTENIBHYIO U  NPOTHOCTHYECKYIO
GbyHKITIN

ChopMupOBaHHOCTH ~ YMEHMH  XapaKTepHU30BaThb  DJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[lepmonnueckoit  cucreMbl  XUMHYecKuX  anemeHTtoB .M.
MeHnieneeBa, HCIOJB3YsI MOHATHUS «S-, P-, d-3JI€KTPOHHBIE OPOHUTAIIIY,
«QHEPreTUYeCcKre YPOBHUY», OOBIACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCAVMHEHUH IO IEPUOJaM U
rpynmnaMm Ileprogudeckoil cucteMbl XMMUYECKUX 3neMeHToB J[.H.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (OMUCHIBATh) 0OIIKE
XMMHUYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATh CYLICCTBOBAHUC TeHETHYECKOM CBSA3U MCKOY




HCOPraHN4CCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/II\/JI

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMupOBaHHOCTh YMEHHMH yCTaHABIMBATh TMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTaBY K ONPEIEIEHHOMY KJlacCy
(rpymrme) coequHeHui (poCThie BEIeCTBa — METAUIBI U HEMETAILIBL,

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

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL COCTaBJIGHUS (OPMYJT BEUIECTB W ypPaBHEHUH XHMHUYECKUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBuaibHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIN ra3, aMMuak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHUYECKHX BEHICCTB  Pa3IMIHBIX
KJIACCOB, MTOATBEPHKIATh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBKO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHSATH
XUMHAYECKHI OSKCIEPUMEHT (pa3lIoKeHHe TEepPOKCHIa BOJOpOJaa B
MPUCYTCTBUH KaTaIN3aTOPa, ONpeIeNIeHIE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAJIBHOTO HHIUKATOPA, BIUSHHE pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMH, PEaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMK Ha cylbdart-, kKapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHHE dKCIIEPUMEHTAIBHBIX 3a/1a4
o reMam «MeTayutb» U «HemeTanss») B COOTBETCTBHH C IIPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
abopaTOpHBIM  00OPYNOBAaHMEM;  TPEICTABIATH  PE3YyJIbTATHI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3ammcu  ypaBHEHUH
COOTBETCTBYIOLINX peakuuil U (OpMyJIUpOBaTh BHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTH YMEHUH COOMIOAATh MpaBWIa I1OJb30BAHUS
XUMHAYECKON TOCY/I0W M JTa0OpaTOPHBIM O0OPYJOBAaHUEM, a TAKXKe
MpaBUJIa OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIHUSIMHU

110 BBIITOJTHCHUIO J'Ia60paTOpHBIX XUMHNYECKHUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHUM  XapakTEpPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLICHHOTO MOJIYYEHUSI CEPHOU

KHUCJIOTBI, aMMHaKa, a TaKkke cOpPMUPOBAHHOCTH MPEICTABICHHUH 00




06H_II/IX Hay4YHBIX TIpUHOUIIAX W  OKOJOTMYCCKUX Hp06neMax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopmMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJM XHMHHM B IO3HAHUU
SBJICHUW TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIbHONW TIPaMOTHOCTH, HEOOXOIMUMOW st
pelIeHUs TPAKTHYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOJIHON cpesie

ChopmupoBaHHOCTH ~ yMEHHUW  KPUTHUYECKH  aHAJIM3UPOBATH
XUMHAYECKYI0 HH(OpMaIio, MoaydaeMyr0 W3 Pa3HBIX HCTOYHUKOB

(cpeacTBa MaccoBOi KOMMYHHKAIUU, ceTh VIHTEpHET U IpyrHe)

CchopMupoBaHHOCTh yMEHHH cOOMIONATh MHpaBUIa HKOJOTMUYECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJOBOH JAEATEIHHOCTH B
LEIAX COXPAHEHUs CBOEr0 3J0POBbs M OKPYKAKOIIEH NPUPOJHOU
Cpelsl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACNEHHBIX BEIIECTB, MOHMMAas cmblca nokaszarens [IJIK,
IMOSICHATH Ha ITpUMEpax CIIOCOOBI YMCHBIICHUS U NIPECAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHuv3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIOJIb30BAHNUEM TOHATHUSl «MaccoBas JI0JI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHUN Ta30B MPH XUMUYECKHX PEAKIUSIX, MAaCChI
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YYACTBYIOUIUX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHECPTHUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

1.1

1.2

Hpez[MeT OpFaHHqCCKOﬁ XUMHH: €€ BO3HHUKHOBCHHEC, PAa3BUTHUC U 3HAYCHHUC B
IMOJIY4YCHHHU HOBBIX BCIICCTB U MATCPUAJIOB. TeOpI/IH CTPOCHUA OPraHUYCCKUX

coenuHenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

CrtpykrypHble (pOpMysbl OpraHMYecKUX BEIIECTB. [ OMOIOTHS, U30MEpHUS.
XuMH4YEcKasi CBSI3b B OPTAHUYECKUX COCIMHECHHSIX — OJIMHAPHBIE U KPaTHbBIC

cBs3u. [IpencraBienue o kiaccuuKanuu OPraHnYECKUX BEIIECTB

1.3

2.1

Homenkmatypa  opraHm4yecKux  COEAMHEHUN  (CUCTEMaTHYecKas) |
TPUBHAJIBHBIC  HA3BaHMS  BAXHEWIIMX  IPEACTABUTEIEH  KIJIACCOB

OpraHUYEeCKUX BEIIECTB
YTIeBo0pOoAbI

AJKaHBl: COCTaB U CTPOCHHUE, TOMOJOTMYECKHH psAa. MeTtaH M 3TaH —
pocTeiire IpeCTaBUTeN alTKaHOB: (U3NYECKUE U XUMUUYECKHE CBOWCTBA
(peakiuu 3aMeleHrs U TOPEHUs), HAXOXKICHHE B MPHUPOJIC, TOJIYICHHE U

IIPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUM psii. DTHIIEH U MPOIUJIEH —
HpoCTelIINe NpeICTaBUTEIH AIKEHOB: (PU3HMUECKUe U XUMUYECKUE CBOMCTBA
(peakMM THIPUPOBAHUS, TAIOTEHUPOBAHMSA, THIpPATAllMM, OKHUCICHUS U
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Ankanuensl: Oyranuen-1,3 u merunOyraauen-1,3: crpoenue, BakHeHIne
XUMUYECKHE  CBOWMcTBa  (peakumst  moiauMmepusanuu).  [lomydeHue

CHHTETUYECKOI0 KayuyyKa U PE3UHBI

2.4

2.5

AJIKMHEI: COCTaB H 0COOEHHOCTH CTpOCHUA, TOMOJIOTHYECKUI pAA. AI_[eTI/IJ'IeH
- HpOCTCfIH.IPII:I MMPpEACTAaBUTCIIb AJIKUHOB: COCTaB, CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC u
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUApHUPOBAHUA, TAJIOICHUPOBAHUA,

TUpaTalu, TOPEHHUs ), TOTyuYeHUe U IPUMEHEHHE

Apensl. benson: cocras, cTpoeHue, pU3NYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy rajJOr€HUPOBAaHUS W HUTPOBAHUS), MOJYYEHHE U HPHUMEHEHUE.
Tomyon: cocra, cTpoeHne, (GU3NIECKHUE U XUMHUIECKHUE CBOMCTBA (peaKIuu

TaJIOTCHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIY4YCHHUEC U IPUMCHCHUC. TokcuYHOCTD




apeHoB. ['eHeTnyeckas CBsI3b MEX/y YIJI€BOJAOPOIaMHU, MPUHAIJICIKALTUMHU K

Pas3IMYHbIM KJIaCCaM

2.6

[IpuponHble MCTOYHMKHM YriIeBOLOpPOAOB. I[IpupoaHslii ra3 M IOMYTHBIE
Hedrsabie Taszpl. Hedth m €€ mpoucxoxaeHue. CrocoObl mepepaboTKu
He(TU: MEPEeroHKa, KPeKUHI (TEPMHUUYECKUN, KATATUTHUYECKUMN), MHPOIIU3.
[IpoxykTel mepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B

ObITy. KaMeHHBIH yroib U IPOAYKTHI €ro nepepaboTKu

Kucnopoacoaepxaiiyue opraHuyecKue COeqMHEHMS

3.1

3.2

[IpenenbHple OAHOATOMHBIE CHOUPTHI. MeETaHON M 3TaHOJ: CTPOECHUE,
buznyecKkne U XMMHYECKHE CBOMCTBA (peaKIMH ¢ aKTUBHBIMU METaJUIaMU,
raJIoreHOBOJIOPOAaMH, TOPEHHUE), MpUMEHeHHe. BolopoiHbIe CBSA3H MEXITy
MOJIEKYyJIaMU CIHUPTOB. JlelicTBUE MeTaHOJla W O3TaHOJA Ha OpraHUu3M
4yeJoBeKa. MHOTr0aTOMHBIE CHUPTHI. DTUIICHTJIMKOJIb U TJIMLEPUH: CTPOCHHUE,
dbusznueckue U XMMHYECKHUE CBOMCTBa (B3aUMOJIEHCTBUE CO IIEIOYHBIMU
MeTallJIaMH, KayeCTBEHHAs peaklis Ha MHOTOAaTOMHBIE CUpTHI). JlelicTBue

Ha OpraHuv3M 4€JIOBCKaA. HpI/IMeHeHI/Ie rIMOeprHa U OTUJICHITIMKOJIA

®DeHON: CTPOCHHE MOJICKYJbl, (U3WYECKHEe W XUMHYECKHE CBOMCTBA.

Tokcuanocth penona. [Ipumenenue dpenomna

3.3

Anpaeruapl U KeToHbl. DopManblaeruj, aueTaabAerui: CTPOEHUE,
¢usznyeckne W  XUMHYECKHE CBOWCTBAa  (pEeakIUM  OKHUCIEHUS U

BOCCTAaHOBJICHH A, KAUCCTBCHHBIC peaKLII/II/I), MOJIY4YCHHUEC U IPUMCHCHUC

3.4

OOHOOCHOBHBIE TIpeleibHbIE KapOOHOBbIE KHCIOTH. MypaBbuHas U
YKCYCHast KHCJOTBI: CTpOeHHe, (U3MYeCKHe M XHUMHUYECKHe CBOIicTBa
(cBoiicTBa, O0IIME JUIS KJTacca KUCIIOT, peaklys dTepu(puKalun), NoaydeHne
u npumeHeHue. CteaprHOBas M OJEMHOBAs KHUCIOTHI KaK IPEJACTaBUTEIH
BBICIINX KapOOHOBBIX KUCIOT. MbljIa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT,

HUX MOIOIIlEe IENCTBUE

3.5

3.6

CrnoxHble 3QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
clokHbIX 3¢upoB. XKupel. I'maponus xwupos. IlpumeHenue KupoB.

buonorunueckas poJib JKHPOB

VYraeBogsl:  cocTaB, Kiaccu(uKauus — YriaeBoJoB  (MOHO-, 1H- |
noymcaxapusl). ['7OKo3a — MPOCTEHIIMIA MOHOCaxXapua: OCOOEHHOCTH
CTpOEHHUS  MOJIEKYNbl,  (U3WYEeCKue W  XHUMHUYECKHE  CBOMCTBa
(B3aumoneiicteue ¢ ruapokcugom wmenu(ll), okuciaeHwme aMMHUaYHBIM
pactBopoM okcuaa cepedpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3BI),
HaXO0XJIEHUE B MpUPOJE, MpUMEHeHHe, Ononoruyeckas poib. doTocunres.

®pyKTO3a Kak M30Mep INIIOKO03bl. Kpaxman u 1emirosno3a Kak NpPHpPOJIHbIE




nosmepbl. CTpoeHne Kpaxmaiia v 1eJlTi0103bl. DU3nyeckue U XUMHUYEeCKUe

CBOIiCTBa Kpaxmaiia (TUIPOiIH3, KAUeCTBEHHAs PEaKIus C HOIOM)

4 A30Tcoz[ep>1<amne OpTraHU4Y€CKUEC COCANHECHUA

AMUHOKHCIIOTBI KaK aM(pOTEpHbIC OpraHnyeckie coenuneHus. duzndyeckue
4.1 U XUMUYECKHE CBOWCTBA AaMHHOKHCJIOT (HAa TIpUMEpe TJIMIMHA).

buonornueckoe 3HaueHue aMUHOKUCHOT. IlenTuapl
Benku kak HpPUPOJIHBIE BBHICOKOMOJICKYIISIpHBIC coeluHeHus. [lepBudHasi,
4.2 BTOpPHYHAS M TPETUYHAS CTPYKTypa OenKkoB. XMMHUECKUE CBOHCTBA OEIKOB!

THJIPOJIN3, JCHATYpalKs, KAYeCTBEHHBIC PEaKIK Ha OeJIKH

5 BricokoMonekynsipHble COEUHEHUS

OCHOBHBIC IOHATHS XUMHUHU BBICOKOMOJICKYJIAPHBIX COGI[PIHGHHﬁZ MOHOMCD,
51 MNOJIMMEP, CTPYKTYPHOC 3BCHO, CTCICHb NOJHUMEpU3aAllUH, CpCIAHAA
MOJICKYJIApHAast Macca. OCHOBHBIC MCTOAbI CUHTE3a BBICOKOMOJICKYJISAPHBIX

COCIMHEHUH — MTOJIMMEPHU3ALUs U ITOJIMKOHICHC AL
OKCIEpUMEHTAJIBHBIE METObl HM3Yy4YEHHMs BEUIECTB M UX IPEBpallCHUN:
5.2 O3HAaKOMJICHHE ¢ oOpa3laMu MPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

I1acTMacc, kayuykos. [lonydeHre CHHTETHUECKOTO KayuyKa U pe3UHbI

11 KIIACC

Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

1 Teopernueckrie OCHOBBI XUMHH

XuMuyeckuil sneMeHT. AToM. fnpo aToma, HU30TOIBI. DJIEKTPOHHAs
o0osi04Ka. DHEepreTuyecknue ypoBHH, HOLypOBHU. ATOMHbIE opOuTany, S-, p-
11 , d-amemeHThI. OCOOCHHOCTH paclpeesIeHus YICKTPOHOB MO OPOUTAISIM B
aTOMax  2JIEMEHTOB  INEPBBIX  YETBIPEX  IEPUOAOB.  DIEKTPOHHAs

KOH(UTypalus aToMOB

[Tepuoanueckuii 3akoH u Ilepuoanueckas cuctema XUMHYECKUX 3JIEMEHTOB
JA.W. MenneneeBa. CBsa3p mnepuoauueckoro 3akoHa u Ilepumommdeckoit
cuctemMbl xuMHuueckux diemeHToB J[.MI. MeHnneneeBa ¢ COBpEeMEHHOH
1.2 TEOpUEH CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIO0XKHBIX BELIECTB
o rpymmnaM v mnepuoaam. 3HaueHne NEPUOANYCCKOro 3aKOHa B Pa3sBUTHUU

HayKu

CtpoeHue BemiecTBa. XUMHYECKas CBA3b. BHIBI XWMHYECKOW CBA3HU

1.3
(KOB&J’ICHTHEUI HCMOJIsIpHasd U MOJIApHasA, WOHHAasd, MeTaHHI/I‘-IeCKaSI). Hownsl:




KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJCHTHOM XMMHUYECKON

cBs3M (OOMEHHBIN U JOHOPHO-aKIEeNTOPpHBIN). BogoponHas cBs3b

1.4

BanmenTHOCTS. :‘)HCKTpOOTpI/IL[aTeJ'IBHOCTB. CreneHb OKHCIICHUS

1.5

BemectBa MOJEKyJIIPHOTO M HEMOJIEKYJISIPHOIO  CTPOEHHUSA. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. [HIBI KPUCTAUIMYECKUX PEUIETOK.
3aBUCHMOCTb CBOICTBa BEIIECTB OT THUNA KPUCTAUIMYECKON pPELETKH.
[IonaTrne o nucnepcHeIx cucreMax. VICTMHHBIE U KOJUIOMAHBIE PACTBOPHI.

MaccoBas A0JI1 BEIIECTBA B paCTBOPEC

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

1.7

Xumuueckass peaknus.  Kiaccudukanuss XUMHYECKMX — pEakIud B
HEOPraHWYECKOM W OpraHWYecKOo XWMHH. 3aKOH COXPAaHEHHUS MAacChl
BEILIECTB, 3aKOH COXPaHEHUs] U MPEBPAILCHUS SHEPTrUU MPU XUMHUYECKHUX

peaKuusax

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuu. XUMHUecKoe paBHOBecue. DakTopbl, BIUSIOMINE HA

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

1.11

2.1

DnexTponauTrueckas auccouranus. CuibHbIe U cnadble anekTponuthl. Cpena
BOJIHBIX PAaCTBOPOB BEIICCTB: KHUCIAs, HEWTpaibHas, IienodHas. Peakimu

HOHHOTO 0OMeHa
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKITHH
Heopranuueckas Xumust

Hemeramnsl. [lomoxenune HemeramnoB B llepuoamyeckoir cucreme
xumuyeckux snemeHToB J[.M. MenneneeBa W 0OCOOCHHOCTH CTPOCHHS
aToMoB. OU3NYECKUE CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUS HEMETAIIOB (HA

npuMepe KUCIoposa, cepsl, pocdopa u yrieponaa)

2.2

2.3

XUMHYECKUE CBOMCTBA BAXKHEUINIMX HEMETAJUIOB (TajJOre€HOB, CEPhI, a30Ta,
docthopa, yriepoma U KpeMHHMS) M HMX COEQUHEHUH (OKCHIOB,
KHCJIOPOICO/IEPKAIMX KUCIIOT, BOJOPOAHBIX coenuHeHuit). [lpumeHenune

BaXXHEUIIINX HEMETAJUIOB U X COCIUHEHUN

Meramnsl. [lonoxenune metaimoB B Ileprnonnueckoi cucreMe XMMUYECKUX
anementoB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3IIEKTPOHHBIX
o0onoyek aroMoB MeTaysioB. OOmue (u3nuecKkue CBOWCTBA METAJIIOB.

CIL1aBel METAJLIOB. SHCKTpOXI/IMI/I‘-ICCKI/Iﬁ paa HaHpH)KGHI/Iﬁ MCTAJJIOB




2.4

2.5

3.1

XUMHYECKUE CBOMCTBA BAXKHEUILIMX METAIOB (HATPH, KalHil, KalbIUH,
MarHui, aJlOMAHUAN, IUHK, XPOM, JKEJI€30, MeJIb) U UX coeauHeHnid. O0Ime

CIIOCOOBI IMOJIYUYCHHUA MCTAJLIIOB. HpI/IMCHeHI/IC METAaJlJIOB B 6BITy N TCXHHUKE
I'eHeTmueckas CBA3b HCOPraHNM4YCCKUX BCHICCTB, IPUHAAICKAIHUX K
Pas3IMYHbIM KJIaCCaM

XUMHA U KU3Hb

Ponps xumum B obOecrieueHUH SKOJOTUYECKON, IHEPTETUICCKON M TTHUIIICBOM
0e30MacHOCTH, pPa3BUTUM MeIULMHBL [loHsATHE O HaAyYHBIX METOJIax

IIO3HaHUA BEIICCTB U XUMHUYCCKUX peaKum”I

3.2

[IpencraBnernss 00 OOMKX HAyYHBIX MNPUHIMUIAX [POMBIIUICHHOTO
IIOJIy4EeHUS BaKHEHUIINX BEUIECTB. YEI0BEK B MUPE BEIIECTB U MAaTEPUAJIOB:
BaXHEHILINE CTPOUTEIBHBIE MaTepUalbl, KOHCTPYKLMOHHBIE MaTEpHaJbl,
KpacKH, CTEKJIO, KepaMHUKa, MaTepUalbl I JJIIEKTPOHUKU, HAHOMATEPHAJIbI,

OpraHUYECKHUE U MUHEpaIbHbIE yTIO0OPEHUS

3.3

XuMHsT ¥ 3[I0pOBbE UEIOBEKa: IMpaBUJia UCIOJIb30BAHUSA JIEKAPCTBEHHBIX
npernapaToB, MpaBuiIa 0E30IaCHOTO WCIOIB30BAHUS IMPETapaToB OBITOBOM

XUMHU B HOBC@HHGBHOﬁ KHU3HHU

OOKYMEHT NOANMMCAH
QNEKTPOHHOW MOAMUCHLIO

CepTudpmkat: 02B2D46400B8B3F28F45CC16DEG5F47945
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