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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDepepanuu», TpeObOBaHUN K pe3ysbTaTaMm
OCBOCHHMS (efepanbHOil 00pa30BaTEeIbHON MPOTpaMMbI CPEIHETO OOIIETro
obpazoBanust  (DOII  COQO), mnpencraBneHHbIx B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
mpenojaBans  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccuiickon — @Dexepanuu, — peaNM3ylOIUX  OCHOBHBIE
oOpazoBarenbHbIE TPOTrPaMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocnutanuss B Poccuiickoii @epepauuu Ha 1nepuon o 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pab0TKe NpOrpaMMbl IO XUMHUU, K ONPEACIICHUIO
oOmen crpaterud OOy4YEHHs, BOCHHUTAHMS W Pa3BUTUS OOy4arolIUXcs
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE  COCTaBWJIM  KoOHUenTyadbHble mnosioxkeHus PIroc COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJieH, COJep>KaHus, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, oJIy4yaeMoe BBITTYCKHUKAMH
0011e00pa3oBaTeNIbHON  OpPraHU3aIliH, SIBISIETCS HEOTHEMJIEMOM YacThI0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHON CHUCTEME XHUMHYECKOro oOpa3oBaHHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJLI, (HOPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIEH
KyJIbTYpPhl 4YEJIOBEKa, a TaK¥Ke DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBbIO U MIPUPOJHOM cpene. Peanusyercs xumMmmuueckoe 0Opa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
ydeOHOro nmnpeaMera «XuMHs», COJEp)KaHHE U TMOCTPOEHHUE KOTOPOTo
oTpe/eieHbl B MIPOTrpamMMe M0 XUMHUHU € YUETOM CHenudUKU HAYKA XUMUH, €€
3HAYCHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATHLHOM JKU3HU OOIIECTBA, a TAKKE C
ya€TOM OOImMMX TIele ¥ TMPUHINIOB, XapaKTEPHU3YIOMINX COBPEMEHHOE
COCTOSIHUE CHCTEeMBI cpefaHero ooOmiero obpasoBanusi B Poccuiickoii
denepauum.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOJb B
COBPEMEHHOW IMBWJIM3AIMA, B CO3JaHUM HOBOW 0a3bl MaTepHAIbHON
KyJabTypbl. OHa BHOCUT CBOM BKJIaad B (OPMUPOBAHHE PaAIMOHATIBLHOIO
HAyYHOTO  MBIIUIEHUS, B CO3JaHUE ILIEJIOCTHOTO MpEACTaBICHUS 00



OKPYXKAIOLIEM MHUpPE KaK O €IUHCTBE MNPHUPOAbI M YEIOBEKa, KOTOPOE
dbopMupyeTcss B XMMUU HAa OCHOBE ITOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa
OKPY’KAIOLIEro MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBaMH U BO3MOYKHBIMH 00JIaCTsIMU IPUMEHEHUS.

TecHO B3aMMOJEHUCTBYSI C APYTMMHM €CTECTBEHHBIMHU HAayKaMH, XHUMHS
CTajla HEOThEMJIEMON YacThbIO MHUPOBOW KYJBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCIEUIHOTO TPyAa M >KU3HM KaXKJI0To uieHa oOmiectBa. CoBpeMEHHAs XHUMHUS
KaK HayKa CO3MJATelIbHas, KaK HayKa BBICOKMX TEXHOJIOTMM HAampaBicHa Ha
pelieHrne Ta00albHBIX MPOOJIEM YCTOMYMBOTO pPAa3BUTHS YEIOBEYECTBA —
CBIPBEBOM, SHEPreTUYECKOW, MHUIIEBOM, 3KOJOTMYECKOM Oe30macHOCTH U
OXpaHbI 3I0POBBSI.

B cootBeTcTBUMM C OOIIMMH LEISIMHU M MNPUHUUIIAMU CPEIHEr0 OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIif
YpOBEHb M3yUYEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO
HOJATOTOBKY  OOy4arolmuxcs, HEOOXOOuMyl0 UM A BbIpaOOTKHU
MUPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOIO BKIIOYEHUS B KU3Hb COLIMYMA,
MPOJIOJDKEHNS  00pa3oBaHMS B  pa3IMYHBIX O0JAacTsIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocraBnsiroliuMy - ipeamMeTa  «XUMHsD SBISIOTCS  0a30BblE€  KypChbl —
«Oprannueckas xumus» U «OOmas U HEOpraHUYEecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHMUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HAayKH:
CUCTEMa 3HAHUI MO HEOPTraHWYECKON XUMUH (C BKIIOYEHHEM 3HAHUM U3 001Iei
XUMUH) U OpraHndeckoil xumun. @opMupoBaHUe JaHHOW CUCTEMbI 3HAHUH TTPU
U3y4YE€HUU TpeaMeTa oOecrneuynBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCEro
MHOT000pa3usl BEIIeCTB Ha OCHOBE OOILMX MOHATHI, 3aKOHOB U TEOPUH XUMUH.

Crpykrtypa conepxanusi KypcoB — «Opranudeckas xumusi» u «OOmmas u
HEOpraHuyeckas XuMus» cHopMupoBaHa B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOIO IMOJXO0Ja K H3Y4YEHHMIO Y4YeOHOro Marepuaja M oO0ycJoBIIeHa
HUCTOPUYECKHM OOOCHOBAaHHBIM  pa3BUTHEM 3HAaHUH Ha  ONpeAENIEHHBIX
TEOPETUYECKUX YPOBHsiX. Tak, B Kypce€ OpPraHMYeCKOW XUMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOEHUS OPTaHUYECKHUX
COCAMHEHNH, a TAaKX€ HAa YPOBHE CTEPEOXMMHUYECKUX U JJIEKTPOHHBIX
npelcTaBiIeHU O cTpoeHuu BemecTB. CBelneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCI B PAa3sBUTMM — OT YIJIEBOJOPOAOB JO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHUW. B Kypce opraHudeckol Xumuu
MOJIY4alOT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOUIETrO
oOpa3oBaHMsI TEPBOHAYAJbHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,



KJIacCU(DUKAITMOHHBIX MPU3HAKAX BELIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHUS, O XUMUYECKON peaKiIH.

[lon HOBBIM YIJIOM 3peHHUsI B MpeaMeTe «XuMHus» 0a30BOr0 YpOBHSA
paccMaTpuBaeTCs M3yUYEHHBI HAa YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs
TEOpETUYECKU MaTepuanl U (HaKTOJOTUYECKUE CBEICHMS O BEIIECTBAX U
xumudeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OO01ast 1 Heopranmueckas
XUMHS» O0Yy4aronIuMcsl MPeIOCTaBIAETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEePUOANYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX U  METOAOJOTHYECKHX
MO3UINH, TITy0Ke MOHITh UCTOPUYECKOE U3MEHEHHE (PYHKIIUNA HTOrO 3aKOHA —
oT o0o0MIaromel 10 OOBICHSIONMECH U MPOrHO3UPYIOIIEH.

Enunas cuctema 3HaHWN O BaKHEMIIMX BEHIECTBAaX, WX COCTaBeE,
CTPOCHHH, CBOMCTBaX M MPUMEHEHHH, a TAKXKE€ O XMMHUYECKHX PEaKIUsiX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX NPOTEKaHus AonojHsercs B Kypcax 10 m 11
KJIACCOB JJIEMEHTAMHU COJICPXKAaHUS, HMEIOIMHUMH KYJIbTYPOJOTUUECKHN U
NPUKIIAJHONW XapakTep. DTH 3HaHUS CIOCOOCTBYIOT MOHMMAaHHMIO B3aHMMOCBSI3U
XUMUU C JPYTUMH HayKaMH, PacKpbIBAIOT €€ poJib B IO3HABAaTEIBHOM U
MPAKTUYECKON JEeSTENIbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS
K TpOIECCYy TBOpYECTBAa B OOJACTH TEOPHUH W MPAKTUYECKUX MPHIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMax, CBSA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICIUBaTh WHGOPMAIMI0O M TPHUMEHATH €€ JUIsi TOMOJHEHHUS 3HaHWH,
pelleHrsT WHTEIUICKTYalbHBIX M OKCIEPUMEHTAIbHBIX HCCIEI0BATEIBCKIX
3amad. B menom coxmepikanne y4eOHOTO mpeameTra «XUMHUS» JaHHOTO ypPOBHS
U3Y4YCHUS] ~ OPUEHTUPOBAHO  HAa  (GOpPMHpPOBaHHE Yy  OOYYAIOIIUXCS
MHUPOBO33PEHUYECKONW OCHOBBI JJIsi MOHUMAaHUs (PUiIocohCKUX UAEH, TaKUX Kak:
MaTepUaabHOEC EAUHCTBO HEOPTaHWYECKOTO W OPraHMYecKoro  Mupa,
00yCIIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOCHHEM, ITO3HABAEMOCTh
MPUPOAHBIX SBICHUN MYyTEM IKCIEPUMEHTA M PEIICHUS MPOTUBOPEUUN MEXKTY
HOBBIMU (haKTaMH B TEOPETHUECCKUMU TIPEANOCHIIKAMHU, OCO3HAHUE POJIA XUMUHU
B pEHICHUH OHKOJOTHYECKUX TIpoOJieM, a Takke mpobjeM cOepexeHUs
OHEPreTHUUECKUX PECypCOB, CHIPbs, CO3JaHUS HOBBIX TEXHOJOTHA U
MaTepuasoB.

B miane pemeHuss 3amad  BOCIUTAHUWSA, Pa3BUTHS UM COIHAIA3AIUU
oOy4aroluxcsi TPUHATbIE TPOrpaMMO MO XHMMHUHU TMOAXOJbI K OIpeaeTICHUI0
CONIEp)KaHUsI W TIOCTPOSHUS TpeaMeTa MpeayCMaTpUBAaOT (OpMHUpPOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMMX O0a30BOE 3HAYEHHUE [
pa3IMYHBIX BHJIOB JEATEIBHOCTH: pEIICHUs MpoOjeM, TOWCKa, aHalu3a U
oOpaboTkn  wH(MOpMAIUK, HEOOXOAWMBIX [JIi MPUOOPETEHUS  OIbITa



NPAaKTUYECKON M HCCIEA0BATEIbCKON JEATEIIbHOCTH, 3aHUMAIONICH BaKHOE
MECTO B IMIO3HAHUU XUMUH.

B mpaktuke npenopaBaHus XMMHHU Kak Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMs, TaKk M Ha YpOBHE CpedHero ooOimero oOpa3oBaHus, IpU
ONPENEIICHUN COAEPIKATEIBHON XapaKTEPUCTUKU LIEJIEH W3Y4YEHHs MpeaMeTa
HAIlPaBJIICHUEM TEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TPU3HAETCA
(¢opMupoBaHHE OCHOB XHWMHYECKOW HAyKHM Kak OO0JacTd COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATETbHOCTH YEJOBEKa MW KaK OJHOI0 W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOUYECKON TOYKH 3PEHHS TaKOH
NOAXOJ K OIPENENCHUI0 LeJed W3y4EeHMs] IpeaMeTa SBISETCS BIIOJIHE
OIPAaB/IaHHBIM.

CoriacHO JaHHOM TOYKE 3pEHHUS TJABHBIMU LIEJSIMUA M3YyYEHHs IIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (opmHpoBaHME CUCTEMBbl XHMHUYECKHMX 3HAHUHW Kak BaxHeHen
COCTABJISIIOLIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOPOW JIeKaT KJIIOYEBbIE IOHATUSA, (YyHIAMEHTAJIbHbIE 3aKOHBI U
TEOPUH XUMHUHU, OCBOEHHUE S3bIKa HAyKW, YCBOEHHE M TOHUMaHHE
CYIIHOCTH JIOCTYHHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOrO XapakTepa,
O3HAaKOMJICHUE C UICTOPUEH UX Pa3BUTHUS U CTAHOBIICHUS,

e (dopmupoBaHME M pa3BUTHE TMPEACTABICHUI O Hay4HbIX METOAAX
MO3HAHUS BEIIECTB M XHMHYECKUX pEeaKIuil, HEOOXOIUMBIX s
NpUOOpETEHUs! YMEHUNW OpPUEHTUPOBATHCSI B MHUpPE BEUIECTB U
XUMHUYECKUX SIBIIEHUH, UMEIOIIUX MECTO B MPUPOAE, B MPAKTUUECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUM U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOAEHUEM U OOBSICHEHMEM  XHMMHUYECKOrO0  JKCIIEPUMEHTA,
cOOJIFOICHUEM MPaBWIT 0€30MaCHOTO OOpAIllCHUS C BEIIECTBAMU.

Hapsiny ¢ 3TuM, conepkaTellbHAas XapaKTEpUCTUKA Lened W 3aj1ad
U3Y4YEHUs MpeaMeTa B IPOrpaMMe MO XMMHUHU YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMU MPHOPUTETAMH B CHCTEME CpPEJHEro o0OIIero
oOpazoBanusi. CerojHsi B MpPENolaBaHU XUMHUH B OOJbIIEH CTENEeHU OTHAETCS
OpEeANnoOYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHud  OOydeHws,
OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa 00I1€00pa30BaTeIbHON
OpraHW3alliM, BIAJCIONMIET0 HE HAO0OpOM 3HaHUW, a (YHKIUOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH ¥ YMEHUSIMU aKTUBHOTO MOTYUYEHUs 3HAHUH
U IPUMEHEHUS UX B pEabHOM KU3HM JIJIsl pEIlIeHUs MPAKTUYECKHUX 3a/1ay.

B cBsI3u ¢ 3TUM npuU U3Yy4YEHHM MpeAMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaYeHHUe MPUOOPETAIOT TaKKe LENH U 3a]a4i, KaK:



ajanrtanys oOydJaromuXcsli K YCIOBHSIM JUHAMHUYHO pPa3BUBAIOIIETOCS
Mupa, (QOpMHUPOBAaHUE HWHTEIUICKTyallbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO0,  COTPYAHMYECTBY,  CAMOCTOSITEIBHOMY  MPHUHSITHIO
IPaMOTHBIX PEIIEHWH B KOHKPETHBIX >KH3HEHHBIX CHUTYaIlUsIX, CBS3aHHBIX C
BEIICCTBAMH U UX IPUMCHEHHUEM;

dopMupoBaHHe Yy OOYYarOIIMXCS KIIFOYEBBIX HABBIKOB (KIIOYCBBIX
KOMIIETEHIINI), MMEIOMINX YHHUBEpPCATbHOE 3HAYCHHE ISl Pa3NUYHBIX BHJIOB
NEATEeNIbHOCTU:  pelleHus mpoOjeM, TOUCKa, aHaiu3a U 00pabOTKH
uH(bOpMallK, HEOOXOAUMBIX Ui NPUOOPETEHUS OMbITa ACSITEIbHOCTH,
KOTOpas 3aHMMaeT Ba)KHOE MECTO B MO3HAHMM XMMHH, a TaKXKe JIJISi OIEHKU C
MO3UIIMNA JKOJIOTMYECKOW O€30MacHOCTU XapakTepa BIHUSHUS BEIIECTB W
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE TMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O0y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh
HOBBIC 3HAHUS MO XMMUU B COOTBETCTBUHU C >KMU3HEHHBIMH MOTPEOHOCTAMH,
UCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHHU [IJIsi TIOUCKA U
aHanu3a Y4YyeOHOW U  HAYYHO-TIONMYJIAPHOHM HMHQPOpMalUd XHUMHYECKOIO
COJIepKaHus;

dbopMHpOBaHME U pa3BUTHE Yy OOYYAIOIIUXCS aCCOIMATUBHOTO U
JIOTUYECKOTO MBIIIIEHUs, HAOJI0IaTeTbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEJICHIUN XUMUIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE y OOydalIMuXcid YOEXKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBJICHHOCTU XUMUH, €€ BaXHOW POJIM B PEIICHUH TI00aTbHBIX MPOoOIeM
paloHaIbHOIO MPUPOAOIIOJIb30BAHNUS, TOTIOJHEHHS IHEPIETUUECKUX PECYPCOB
M COXpaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXHOTO OTHOIIEHUS K TPHPOJE M CBOEMY 3/J0pPOBBIO, a TakKke
NPUOOPETEHHST OMbITA HCIIOJIB30BAHUSA TOJTYYEHHBIX 3HAHUW JUIS TIPUHSITHS
IPaMOTHBIX PEIICHUI B CUTYallUsIX, CBA3aHHBIX C XUMHUYECKUMU SIBIICHUSIMH.

B yueOHOM miaHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHSD)
0a30BOr0 ypOBHS BXOAWT B COCTaB TMpeaMeTHOW obOmactu «EcTtecTBeHHO-
Hay4YHBIC TIPEIMETHI».

OOmiee yMcno 4yacoB, OTBEACHHBIX ISl M3yYEHHUS XMMHH, Ha 0a30BOM
YpOBHE cpeaHero obmiero oopa3oBanusi, coctaBisieT 68 yacos: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kinacce — 34 gaca (1 yac B HeZelo).



COIEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

TeoperuyecKkue 0CHOBbI OPraHUYECKOM XUMUM

[IpenMeTr opraHuyecKko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUEHUE
B NOJIYYCHUH HOBBIX BEIIECTB U MaTepHaoOB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHHS. CTPYKTypHBIE
(opMyJibl OpraHndeckux BeliecTB. ['omosorusi, nzomepusi. XUMHUUYECKasl CBSA3b
B OPraHUYECKHUX COECIMHEHUSX — OJMHAPHBIC U KPATHBIE CBA3H.

[IpeacraBnenre 0  KilaccU(UKAUMKM  OpPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4yecKas) U TPUBUAIbHBIC
Ha3BaHUs BAKHEUIIUX MPEACTABUTEIICH KJIACCOB OPTAaHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpa3lamMu OpraHMYECKHX BEIIECTB M MaTepuaiaMu Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKHUX BEIIECTB, HAONIOACHHUE H
ONKMCAHUE JEMOHCTPALMOHHBIX OMNBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IPU HarpeBaHUH (IUIaBJIEHUE, OOYIJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTHMYECKUU psAn. MeTtaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJIKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMelleHUsT U TOPEHUs), HaXOXKACHUE B MPUPOJE, IMOIYyYEHUE U
IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUI pAl. DTUJIIEH U MPONUIIEH
— IpOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUOPUPOBAHUA, TATOTEHUPOBAHUSA, TUIApaTallMd, OKUCIEHUS H
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaauensl: Oytanuen-1,3 u metunOytagueH-1,3: cTrpoeHue, BaKHEHIINE
XUMHUYECKHUE CBOICTBA (peaxums MOJIMMEPU3aIUN). [Tony4yeHue
CUHTETUYECKOTO KaydyKa U PE3HHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH psI.
AuernneH — NOpOCTEHIIMI NPENCTaBUTENb aJKHHOB: COCTaB, CTPOEHHE,
¢usznyeckue U XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMS,
raJIOT€HUPOBAHHUS, TUAPATALINN, TOPEHUS ), IOJTYUYEHUE U TPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, GpU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuu TaJoreHUpPOBAaHUS W HUTPOBAHMS), MOIYYEHUE U NPUMEHEHHE.



Tonyon: cocmae, cmpoenue, usuueckue u Xumuyeckue ceorcmea (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUS), noJayuenue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTHuYecKkasi CBA3b MEXIY YIVIEBOJOPOJAMH, NPUHAJICKAIUMH K
Pa3JIMYHBIM KJIaCCaM.

IIpupoaHbple MCTOYHUKH YIIIEBOAOpoAOB. [IpupoaHblli ra3 M IOIYTHBIE
HedTanbie Ta3bl. HegTh u e€ npoucxoxaenue. Criocodbl nepepadboTku HedTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKH), nmuponu3. [IpomykTbl
nepepaboOTKu HEPTH, MX NPUMEHEHHE B MPOMBILUIEHHOCTH W B OBITY.
KameHHblii yroiae 1 IpOAYKThI €ro nepepaboTKH.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpasllaMy IJJacTMacC, Kay4yKOB M PE3MHBI, KOJJICKIUHU
«Hedbtp» u «Yrojb», MOJCIMPOBAHUE MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKON pabOThI: MOIyYEHUE
ATUJIEHA U U3yYEHHE €r0 CBOWCTB.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HKCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKUUU [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WIH MPOIYKTOB
pEeaKIuH).

Kuciaopoacoaepxxamme opranudeckue COeJHHECHUS

[IpenenpHble OAHOATOMHBIE CHOUPTHL. METAaHON W 3TaHON: CTPOEHUE,
¢u3nueckue M XMMHUYECKHME CBOMCTBA (pEaKkIMU C AKTHUBHBIMH METaJIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMpPUMEHEHHE. BOJOpOaHbBIE CBS3M MEXKIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoOroaromMHble CIHAPTHL. OTWICHIVIMKOJIb W TJIMLEPUH: CTPOCHMUE,
¢u3nueckue M XHUMHUYECKHE CBOICTBA (B3aMMOJEHCTBHE CO IIEIIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklds Ha MHOTOaTOMHbIE cupThl). JleiicTBue Ha
opraHusM uenoBeka. [ [pumeHenue ramuuepruHa 1 3TUIIEHTJIAKOJIS.

@®eHod: CTpOEHHE MOJEKYJbl, (U3MUECKHMEe W XHMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenne GeHomna.

Anpnerupl U kemowsi. DopManpaerui, aleTadbIETHA: CTPOCHHE,
¢u3nyuecKre U XMMUYECKUE CBOMCTBA (PEAKIIMU OKUCICHHS] U BOCCTAHOBJICHMUS,
Ka4eCTBEHHBIEC PEAKLINN), TIOJyYCHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpezeiibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCyCHAasi KUCIIOThI: CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOICTBA,
olOmme [ Kiacca KUCIOT, peakius dSTepuduKaluu), TM[OJy4YeHUe U
npuMmeHeHue. CTeapuHoBasi U OJICMHOBASI KUCTIOTHI KaK MPEACTABUTENN BBICIIUX




KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE JIEUCTBUE.

Crnoxubie >QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxkHbX  d¢pupoB. Kupsl. T'mapomu3 xupoB. [IpumeHeHHE KUPOB.
buonornueckas posip KUpPOB.

VYrneBoapl: cocraB, KiaccupuKkauus —yrieBogoB (MOHO-, JH- U
nmoymcaxapuapl). [7oko3a — TPOCTEWIIMNA  MOHOCaxXapua: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, GU3NUECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
ruapokcuiom Meau(1l), okucinenne ammuadHbeIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OPOKEHUE TIIIOKO3bl), HAXOXKACHUE B MPUPOJIE, IPUMEHEHUE,
ouonoruueckas poib. @otocunTte3. pykTo3a Kak U30MEP IIOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie nonumepsl. CTpoeHHe KpaxMaia u
Hesuono3bl. PU3HUECKUE W XUMHUYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KayeCTBEHHAsI pEaKLus C HOJOM).

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
poBeieHUE, HAOIIOACHUE U ONMHUCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAUECTBEHHbIE PEAKLMU OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TaHOJIA
okcusioM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJCHCTBUE TIIMIIEPUHA C
runpokcunoM wmeau(ll)), anpaernoB (OKHCIEHHE aMMHAYHBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumpom memu(ll), B3aumopeicTBue kpaxmana ¢
MOJIOM), TPOBEJAEHUE MPAKTHUYECKOW padOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3anaum.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTAa PEAKLUUU I10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WM MPOIYKTOB
peakIun).

A3oTrcoaeprkanue OpraHM4ecKue COeINHEHHUS.

AMUHOKHUCIOTBI ~ Kak  aM(pOTepHblE  OpPraHUYECKUE  COCAMHEHUS.
@u3znyecKre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha NMPUMEPE TJIMLUHA).
buonornuyeckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak mpupojHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. lepBuynas,
BTOpUYHAsI U TPETHYHAs CTPYKTypa OeNkoB. XMMHUYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

OKCnepruMeHTAIbHBIE METOJAbl M3Y4YEHHUs BEIIECTB U WX NPEBPAILCHUN:
HAOJIIOICHUE U OINMCAaHWE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OeIKOB
IPY HarpeBaHUU, IIBETHHIE PEAKIIUU OEJIKOB.

BbicokoMouieKyJIsIpHBIE COeIMHEHUSI



OCHOBHBIE TIOHATHS XMMHHM  BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHMMA:
MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJMMEPU3ALMH, CPEIHSS
MoJieKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCAMHEHNN — TOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCIEpUMEHTAIBHBIE METOABI HW3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HAaKOMJIEHME C o00pa3llaMM MPHUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peasmszannst MeXNpeIMETHBIX CBA3CH NPU H3YYEHUM OpPraHUYECKOU
xumud B 10 Kimacce OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BAaHUE KakK OOIIMX
€CTECTBCHHO-HAYYHBIX [OHATUN, TaK W IOHATUH, SBIAIOLIUXCSA CUCTEMHBIMU
JUISL OTZIEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4yHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHs, aHaIU3, CUHTE3, KiIaccuukaius, NepUOAUYHOCTD,
HaOJII0/IEHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®usuka: wmarepus, DOSHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHUE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, ouocgepa, oOMEH BEUIECTB B OpPraHU3ME,
(doTrocuHTE3, OMOJIOrMYECKH aKTHBHbIE BellecTBa (O€NKH, YIJIEBOJbI, KHUPBI,
(hepMEeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAEMbIE,
TOIJIMBO, PECYPCHI.

TexHoyorus: NUIIEBbIE IPOAYKTBI, OCHOBBI PAlMOHAIBHOIO ITUTAHMA,
MOIOIIIME CPELCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IPENApPaThl, MaTEPUAIIbI
13 UCKYCCTBEHHBIX 1 CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHHU

XAMUYECKHN DeMEHT. ATOM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTUUYeCKUe YPOBHH, MIOAYPOBHU. ATOMHbIE OpOHUTANIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacmpeielieHHs dJISKTPOHOB 10 OPOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPHOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XMUMHUYECKUX
snemenTtoB JI. WM. MenaeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H



Ilepuoanyeckoit cucreMbl xumuuyeckux diemeHToB JI. WM. Menneneesa ¢
COBPEMEHHOW TEOpUEH CTPOECHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOWCTB XMMHUYECKUX DJIEMEHTOB W OOpa3yeMbIX MMM TMPOCTHIX H CIOKHBIX
BEIIECTB N0 Tpynmnam M MepuoiaM. 3HAUYCHHE NEPUOJUYECKOTO 3aKOHA B
Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XHUMHUYECKAs] CBS3b. BHABI XHUMHYECKOW CBS3U
(xoBanieHTHasl HEMOJSAPHAs U NOJIAPHAs, HOHHAs, MeTallInyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKOH CBsi3M (OOMEHHBI W JTOHOPHO-
akienTopHslii). BogopoaHas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJSIPHOTO ¥ HEMOJIEKYJSIDHOTO CTPOCHMS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HWIBI  KPUCTAUIMYECKUX  PEIMIETOK.
3aBHCHUMOCTBh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKY.

[TonsTue 0 nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1 BELECTBA B pacTBOPE.

Knaccudukanus  Heopranmyeckux  coeauHeHuid.  HomeHkmarypa
HEOPTaHUYECKUX BEHIECTB. | €HeTHYeCKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIACCaM.

Xumnueckas peakuus. Kriaccudukanus XUMHYECKMX peakiuid B
HEOPraHMYECKON U OPraHUYeCKON XMMHUU. 3aKOH COXPAHEHHSI MacChl BEIECTB,
3aKOH COXPAHEHUS U TPEBPAIICHUS YHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PAa3JIM4YHBIX (PAKTOPOB.
OOpatumble peakuuu. XuUMUYeckoe paBHOBecue. DakTOpbl, BIUAIONINE Ha
COCTOsSIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektponutuueckas nuccoruanus. CHIbHbIE M CIIa0ble DJIEKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IEJIOYHAS.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPAIICHUI:
nemoHcTpanus tadbsmmi «lleproguyeckas cucremMa XUMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yudeHUe MOJIEICH KPUCTALTNIECKUX PEIIETOK, HAOTIOICHUE
U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX W JIADOPATOPHBIX OMNBITOB (pa3yioKeHHUE
NEPOKCHJIa BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa, OIPEAEIEHUE CPEIbl
pacTBOPOB BELIECTB C IIOMOIIBK) YHUBEPCAJIBHOTO WHAWKATOPA, PpPEaKIuu
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOU paboThl «BrusHue pazmudyHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUYECKOU PEAKIINN.

PacuéTnrblie 3amaun.



Pacuétel 10 ypaBHEHUAM XUMHUUYECKMX pEAKIMH, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, paCUYETHI C MCMOJIb30BAHUEM TOHSTUS «MaccoBas
JTOJIS BEILIECTBaY.

Heopranuyeckasi xumms

Hemeranmnel. Ilonoxkenne HemerammioB B Ilepuoguueckont cucreme
xuMuueckux 3nemeHToB JI. V1. MenpaeneeBa 1 0COOCGHHOCTH CTPOEHHUSI aTOMOB.
®u3nyecKkre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJa, cephl, pocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAIJIOB (TaJOr€HOB, CEPBI, a30Ta,
docdhopa, yriepoga M KpEeMHHS) MU HUX  COCAUWHEHHH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IprMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne metaiuios B llepnoandeckon cucrteMe XMMUYECKUX
anementoB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX
000s1049eK aTOMOB MeTajuioB. O01Me puznueckrue cBoicTBa MeTaioB. CIUIaBsl
METAJIOB. DJIEKTPOXUMUYECKUN psii HATIPSHKEHUI METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAIOB (HATpUH, KUK, KalblHM,
MarHuiu, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO61ue criocoObl MoJydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHKE.

DKCIEepUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
M3yUYCHHE KOJUICKIUU «MeTallibl U CIUIaBbl», 00pa3lioB HEMETAIIJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U ONMUCAHHUE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aMMOACHCTBHE THAPOKCHAA  ATIOMHUHHUSA C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, KA4eCTBEHHbIC PpEAKIUM Ha KaTHUOHBI
METAJLJIOB).

Pacuétnbie 3amaun.

Pacuétel Macchl BerecTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJHUYECTBY
BEIIECTBA, MAcce WM O00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacuy€Tsl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIU
OJIHO M3 BELIECTB UMEET ITPUMECH.

XHUMHSA U )KH3Hb

Ponb xumum B 00ecrieueHIH SKOJIOTHYECKOM, SJHEPIETHICCKON B TTUIIEBOM
0€30MacHOCTH, PA3BUTUU MEIUIUMHBL. [lOHATHE O HayYHBIX METO/JAX MMO3HAHUS
BEILIECTB U XUMUYECKUX PEaAKITUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO
MOJTy4YE€HUS BAXKHEHIINX BEILIECTB.



YenoBek B MHpE BEIIECTB U MATEPHUAIOB: BAXKHEUIIUE CTPOUTEIIBHBIE
MaTepuasibl, KOHCTPYKLIMOHHBIE MaTepHaslbl, KpacKH, CTEKJIO, KepaMHKa,
MaTtepuabl ISl JIEKTPOHUKH, HAHOMATEpUaJbl, OPraHUYECKNE U MUHEPAIIbHBIE
yaoOpeHus.

XVMHSI M 3J0pPOBbE YEJIOBEKA: IPABHUIIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, IpaBuWia OE30MACHOIO HCIIOJIB30BaHUS NPErnapaToB OBITOBOM
XUMUH B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanmss MeXNpeaMETHBIX CBS3€ MNpU  HM3y4YeHHH OOwWeld U
HEOpraHM4ecKo XuMHuM B 11 Kiacce ocCylIecTBIIETCS Yepe3 MCIOJIb30BAHUE
KaKk OOLIMX €CTECTBEHHO-HAYYHBIX IOHATUN, TaK U MOHITHH, SIBISIIOIIMXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE IOHITHS: HaAy4YHbIA (PaKT, TUIIOTE3a, 3AKOH,
TEOpus, aHalu3, CHUHTE3, Kiaccu(puKaluus, NEePUOJUYHOCTb, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICJIMPOBAaHUE, U3MEPEHUE, SIBJICHUE.

@uznka: marepus, 3HEpPrus, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEWUTPOH,
MOH, HW30TOI, paJuO0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHbD,
BELIECTBO, TE€JO, OOBEM, arperaTHOE COCTOSHUE BEIECTBA, (U3HUYECKUE
BEJIMYMHBI U €AUHULBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, 3KocucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BUTAMUHBI, 0OMEH BELECTB B OPTraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAEMbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMHUYECKas IIPOMBIIIEHHOCTB, METaJuTyprus,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHaJIoB, CEJIbCKOXO3SIICTBEHHOE
MIPOU3BOJICTBO, nuuieBas IPOMBIIIEHHOCTD, (bapmaneBTUUECKas
MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJCTBO
KOHCTPYKLMOHHBIX MaTepHaoB, AJIEKTPOHHAS IIPOMBIIIEHHOCTS,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
XM HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOEHUS
OoOy4JaronMMuUCss TPOrpaMM CpeaHero oOluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METalpeIMETHbIM U TpeaMeTHbIM). HayuHo-meTonuyeckol OCHOBOM st
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHH € CHUCTEMHO-ACSTEIBHOCTHBIM IIOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAaMeTa «XUMUsD» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICTIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaXKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEIECHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUW JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMi 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU LIEITOCTHOMN
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTh 1IN U CTPOUTH )KU3HECHHBIC TIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOW W BOCIHTATEILHON JIEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U UJealaMl POCCUHUCKOIO IPaKIaHCKOTO OOIIeCTBa, MPUHSITHIMU B
oOllecTBE HOPMaMu U IpaBUJIaMHU MOBEACHUS, CIOCOOCTBYIOIIMMU IPOLIEcCaM
CaMOIIO3HAHUs, CaMOPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImxcsl.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUSl TMpeAMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOH JeATEIbHOCTH
oOy4Jaronuxcst o peaau3aliui TPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIE
B YaCTU:

1) rpaxaaHCcKOro BOCIMTAHUS .



OCO3HaHUS  OOYYAIOIIMMHCS CBOMX KOHCTUTYIMOHHBIX TpaB H
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEJCTABICHUSI O COIMAJIBHBIX HOpPMaxX M MPaBUJIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YU€OHBIX U MMO3HABATEIBHBIX 3a]1a4, BHIMOJITHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3€ PAa3IUYHbIX BUJOB YUEOHOHU AESTEIbHOCTY;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

LHEHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XUMUM;

YBOKEHHSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOIO
NPUMEHEHUSI XUMUHU, OCO3HAHHS TOTO, YTO JOCTHUKEHUS HAYKU €CTh PE3yJIbTaT
JUIMTENIbHBIX ~HAOMIOACHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TTOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M TOCICAYIOIIEM
aHanuze  uHGOpPMAMU O  TEPEAOBBIX  JOCTHIKEHUAX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIIGHMBATh CHUTyalldd, CBS3aHHbIE C XUMHUYECKUMHU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE MOBEJACHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHMUE TMOCIECACTBUNA ITHX
MOCTYTIKOB;

4) gpopmMupoBaHNs KYJbTYPbI 310POBbS:

MOHUMAHUS IEHHOCTEH 370pOBOTO H 0Oe30MacHoro obpasza KU3HH,
HEO0OXOMMOCTH OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns MpaBui 0e30MacHOro OoOpallleHHs C BEIIECTBAMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIIBHOCTH,

MMOHMMAHUSl [IEHHOCTU TMPaBUJ HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1acHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHMSI  TOCHAEACTBUM U HENPHUATHS  BPEAHBIX  MPUBBIYEK
(ynotpebiieHus ankorosi, HAPKOTUKOB, KypeHUs);



5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
NEeATEAbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW MW JAPYIHMX BHJIAX
NEeSATENbHOCTH;

YCTAHOBKM Ha aKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTHUUYECKUX 3aj]ad
COIIMAJIbHON HAIMpaBJIeHHOCTH (B paMKax CBOETo KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YyUEHHUIO Mpodeccuil pa3indHOro poja, B
TOM YHUCJIE HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUHU;

YBaXEHUA K Tpyay, JIOIAM Tpyda U pe3ylibTaraM TPYyIOBOH
NEATEINBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUAYAJIHHON TPaeKTOPHUH
oOpaszoBaHus, Oyayiier npodeccun U peanusaliu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U TTOTpeOHOCTEH O0IIECTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 1LI€TIECO00PA3HOTO OTHOIICHUS K MPUPOJAE, KaK UCTOUHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHUMAaHUsS TI00aJBbHOr0 XapaKTepa 3KOJOTMYECKHX MpOOJeM, BIUSHHUS
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIBI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSL JOCTIKEHUNW XUMUU IS
pelIeHs: BONPOCOB PALIMOHATILHOTO IPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEMPUATHUS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH
MPUPOJHON Cpesie, YMEHHs TPOTHO3MPOBATh HEOIArONMPUATHBIE SKOJIOTMYECKUE
MOCJIEICTBUSA MPEAPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJu4usi Pa3BUTOrO0 HKOJOTHMYECKOTO  MBIIUICHHS, HSKOJOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMYECKOW HANpaBIEHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSl UMH B TO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
IIPAKTUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO TMPOTUBOCTOSITH HWICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHeNMU(UKN XUMUW KaK HayKd, OCO3HAaHHS €€ pOJu B
(GbopMHpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
IPEeICTaBIICHUs 00 OKPYXAIOIEM MUPE KaK O €IMHCTBE MPUPOJIbI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MpPOoOJEM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;



yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTHM XHUMHH JJIi  COBPEMEHHOM
UMBWIN3aIUHA: B €€ T'yMaHUCTUYECKON HANPABIECHHOCTH W BaXXHOU pOJIM B
CO37JaHUU HOBOW 0a3pl MaTEepPUANTBHOW KYJIBTYpPBI, PEIICHUU TJIO0ATBHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
NUIIEBOM M DKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
00ecreyeHnr YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJ0T0 4JeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHUSI CYIIHOCTA METOJ0B
MMO3HAHUS, HWCIOJL3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalu3a U OOBICHEHUS SIBICHHI
OKPYKAIOLIEr0 MHUpa M MPOUCXOASIIMX B HEM HM3MEHEHUN, YMEHHS [€1aTh
000CHOBaHHBIE 3aKJIIOYCHMS HA OCHOBE HAy4YHBIX (DAaKTOB W HMMEIOIIUXCA
JAHHBIX C IEJIBIO MOTYyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO MCMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa3oOBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHUM 1O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSAM  Tpyla B  pasluyHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yabTaTbl OCBOCHMSI YUEOHOro mpenMera «XuMHs»
Ha YPOBHE CpeJIHEro oOuiero o0pa3oBaHus BKIIOYAIOT:

3HaUMMble 1 (QOPMHUPOBAHMUS ~ MHUPOBO33PEHUA  O0yYaroIuXcs
MEKIUCLIUTUTMHAPHBIE (MeXMIpeaMETHBIE) oOLIEHayYHbIE MTOHSATHS,
OTpaXXarolllie IeJIOCTHOCTh HAay4YHOH KapTUHbI MHUpa U CHELU(PHUKY METOJI0B
MO3HAHHS, MCIOJBb3YEMBIX B ECTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (pakT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHBIE yueOHbIe NENUCTBUS (mo3HaBaTEIbHBIE,
KOMMYHHMKaTHUBHbIE, DPETyJSATUBHBIE), oOecreuynBaionye (QopMUpOBaHUE
(YyHKUIMOHATBHOW FPAMOTHOCTH M COLUATIBHON KOMIIETEHIIMU O0YyYaIOIINXCS;

CIIOCOOHOCTB oOyuaronmxcs UCIIOJIb30BAaTh OCBOCHHbIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMS W  YHHBEPCAJIbHBIE
yueOHbIE JCHCTBHS B IO3HABATEILHON U COLMATIBHON MPAKTHKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHUE YHUBEPCATbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMM, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JICCTBUSIMU.

OBiageHue  YHUBEPCAJbLHBIMH  Y4Ye0OHBIMH  TO3HABATEJIbLHBIMU
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSATENbHO  (OopMyJIMpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENEeNATh LU JEATeIbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUHM HX
JTOCTH)KCHHUS, COOTHOCUTH PE3yJIbTaThl JESATEIBHOCTH C TOCTaBJICHHBIMU
LEIISIMU;

HCIIOJB30BaTh MIPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTePHbIE MPU3HAKK MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHS JJI1 O0BSICHEHUS OTACIIBHBIX (DAaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUHU IS KiacCH(UKAIMA BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY H3YyYaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE paCCYXXKICHUS (MHAYKTUBHBIC, IEIYKTHUBHBIC, IO
AQHAJIOTUH), BBIABIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B paccMaTpPUBAEMbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MPUMEHATh B MPOIECCE  TO3HAHUS, HCMOJb3yeMble B  XUMHUU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, TNPeoOpa3oBBIBAaTh  MOJCIbHBIC
NPEJICTABICHUS — XMMHUYECKUM 3HaK (CUMBOJI) »JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYECKOW pEaKIUu — TMPU PEHICHUU YYEOHBIX
MO3HABATEJbHBIX W MPAKTUYECKUX 3aj]layu, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MPEJCTABICHUS IS BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
pEeaKLHnii;

dbopMmynupoBaTh €M W 33Jadyd  WCCIEOBAHUS, HCIOJIh30BaTh
MOCTABJICHHBIC M CaMOCTOSITEIPHO C(OPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHH;

BJIQJIETh HABBIKAMHM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U TPOBEICHUS
VYCHHUYECKUX OKCIICPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HaOIIOJaTh 3a



XOJOM  TIIpoliecca, CaMOCTOSITEIBHO — IIPOrHO3MPOBAaTh €ro  pe3ysbTar,
(GopMynupoBatb 0000IIEHUS U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTHU
pE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAEIIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKONW HCCIIEIOBATENIbCKOM U MPOEKTHOM
JESTENIbHOCTH, NPOSBIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIEHOMY
[IOMCKY METOJIOB PELICHHs] NMPAKTUYECKUX 3aJad, MPUMEHEHHUIO Pa3IMYHBIX
METO/0B IMO3HAHMUS.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATbCS B pPAa3IMUHBIX MCTOYHMKAX HHPopManuu (Hay4yHO-
HOMYJIApHasl JIMTEpaTypa XHMUYECKOTO COJEP)KaHUs, CIPABOYHBbIE IMOCOOMS,
pecypcbl MHTepHETa), aHAIM3UPOBATh HH(POPMALIMIO PA3IMYHBIX BUIOB U (popM
MPEACTABICHUS,  KPUTHYECKH  OLICHMBaTh €€  JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

(opMyIUpPOBATH 3aPOCHl U IPUMEHATH Pa3IMUHbIE METOAbI IPU ITOUCKE U
orOope wuHpoOpMalMU, HEOOXOAMMOM JMJisi BBINOJHEHUS YYEOHBIX 3aaay
OIPENICIIEHHOTO TUIIA;

pUOOpeTaTh ONBIT UCIOJIB30BAHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHpopmanuu (cxembl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CpeACTBa MpH padoTe C
XUMUYECKON HH(OpManuen: NpUMEHSITh MEXIpeAMETHbIE (pu3nueckue u
MaTeMaTU4YeCKue) 3HAKM W CHUMBOJBL,  ¢GopMynbl, aOOpeBUATYpHI,
HOMEHKJIaTypYy;

UCIIOJIb30BaTh W MPEeoO0pa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBiaieHue YHHMBEPCAJBHBIMM KOMMYHHMKATHBHBIMHM 1CCTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOH TEeMbl B XOJ€ IUaliora
W/WIM TUCKYCCUH, BBICKa3bIBaTh HJIeH, (OPMYJIMPOBATh CBOU MPEATIOKEHUS
OTHOCHUTEJIBLHO BBIIOIHEHUS MPEJI0KEHHOH 3a1auH;

BBICTYIIATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBLHOU J1€ATEIBbHOCTH,
MIOJIyYEHHBIX CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAaMHU IIPU
BBIMIOJJHEHUH XUMHUYECKOrO SKCIIEPUMEHTa, MpaKkTUYecKod paboThl 10
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaM3allii yueOHOTO IPOEKTa U
(GbopMyIHpOBaTHh BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIACOBAHMSI MO3UIIMHN B X0J/1€ OOCYXACHUS 1 0OMEHAa MHEHUSIMH.

OBiaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH AeHCTBUSMMU:



CaMOCTOATENIBHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
NEeATEIbHOCTh, ONpenessis €€ LeNM W 3aJadd, KOHTPOJIMPOBAaTbH U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuT™M JEWCTBHM IpHU
BBITIOJTHEHUH YYE€OHBIX M HCCIENIOBATEIbCKUX 3a]a4, BbIOMpaTh Hauboiiee
3¢ (deKTUBHBIA CcOCO0 UX pElIeHUs C Y4ETOM IMOJIYYEHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIATH  CaMOKOHTPOJIb  CBOE€M  JACATCIBHOCTH HA  OCHOBE
CaMOaHaJIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOCHHS Kypca «OpraHudeckass XUMUSDY
OTpaXaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUA O XUMHYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, POJIM XUMHUU B TIO3HAHUU SBJICHUM
NpUPOALI, B (OPMHUPOBAHWM MBIIIICHUS ¥ KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMMMOW ISl PEIICHUS MPAKTUICCKUX
3alad U DKOJIOTMUECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
IIPUPOJTHOM CpEIIE;

BIIQZICHUE CHCTEMOH XWMHYECKUX 3HAHWHM, KOTOpas  BKIIFOYACT:
OCHOBOITOJIATAIOIINAE TIOHATHS (XUMUYECKHHA DJIEMEHT, aTOM, JJICKTPOHHAs
o0oloyka aTroma, MOJEKYyJa, BaJCHTHOCTh, AJICKTPOOTPHIIATECIHHOCTD,
XUMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BEépHyTas M COKpaIEHHAas),
MOJIb, MOJISIpHAasl ~ Macca, MOJSIPHBIA  00BEM,  YIJIEPOIHBINA  CKEJeT,
GyHKIIMOHAMBHAS TPyNIa, paJuKan, H30MEpHsl, U30MEPhl, TOMOJOTHUYCCKUN
pSAI, TOMOJIOTH, YIJIEBOJOPOJBI, KHUCIOPOA M a30TCOJACpKAIINe COCTUHCHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHUS);
TEOPUU M 3aKOHBI (TEOpUs CTPOSHUS OpraHnueckux BemiecTB A. M. Bytnepoga,
3aKOH COXPAHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUMA S3BIK
XUMUHU; MHPOBO33PEHUYCCKHE 3HAHUSA, JICKAIINE B OCHOBE TIOHMMAaHHS
NPUYUHHOCTH W CHUCTEMHOCTH XHMHYCCKUX SBJICHUH, (DAKTOIIOTHUCCKHUEC
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYCHUH M O€30MaCHOM HCTOJIb30BAHHUH
BOKHEUIITNX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATETHLHOCTH
YeII0BEKa;



c(OPMUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTEPHbIE MPU3HAKU MOHITHM,
YCTaHABJIMBATh MX B3aUMOCB3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHUE IOHATHUSA
IIPU OMKUCAHUH COCTaBa, CTPOEHUS U MPEBPAILCHUIN OPraHUYECKUX COETHMHEHMIA;

c(hOpMUPOBAHHOCTh YMEHUH HCMOIB30BaTh XUMUUYECKYIO CUMBOJIUKY JIJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
(GopMysl OpPraHMYECKMX BEIIECTB M YPAaBHEHUN XHUMUYECKUX pEaKIuil,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB I WIUTOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABINBATH MPUHAIIICHKHOCTh U3yUEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIPEACIEHHOMY
KJaccy/rpynmne coeAMHEHUN (YIJIeBOAOPOJbl, KUCIOPOJ M a30TCOAEpIKalIue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI), JaBaTh MM Ha3BaHUSA IO
cuctematnyeckoi HomeHknatype (IUPAC), a Takxke npuBOAUTh TPUBHAJIbHbBIE
Ha3BaHUS OTIEIbHBIX OPraHUYECKUX BELIECTB (ITUJIEH, MPOIUJIEH, aleTHIIEH,
STUJIEHTJIMKOJb, TIMLIEPUH, PEHOI, POopMalbIEru/l, aleTalbJeI U/, MypaBbUHas
KHCJIOTa, YKCYCHas KHCJIOTA, OJICMHOBAas KHCJIOTa, CTEApUHOBAsl KHCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTI0JI03a, TIIUIHH);

c()OPMUPOBAHHOCTh YMEHHS OIpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpPraHUYECKUX COEAMHEHUAX (OAUHAPHBIE U KPaTHbIE);

c(OPMUPOBAHHOCTh YMEHUS HPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS
opranudeckux BemectB A. M. bytinepoBa miisi OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MACChI
BELIECTB;

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh COCTaB, CTPOCHHE,
(¢u3nyeckue U XUMUYECKUE CBOMCTBA TUIWYHBIX MPEACTABUTENECH PA3IUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOMUIIEH, alleTHIICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, 3TAHOJI, YTUJICHTJIUKOJb,
IIIMLEpHH, (EHOJ, alleTalbAeTHa, MypaBblHasl U YKCyCHasl KUCJIOTHI, TJIIOK03a,
Kpaxmaji,  LeJUIIJIO3a, AaMHUHOYKCYCHas  KHCJIOTa),  WUIIOCTPUPOBATh
FEHETUYECKYI0 CBSI3b MEXKJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIHX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTH yMEHUs XapaKTEepHU30BaTh MCTOYHUKHU
YIIAEBOIOPOAHOTO ChIpbsl (HE(Th, NPUPOAHBIA Ta3, Yroib), CHOCOOBI HX
nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MPOTYKTOB MepepadOTKu;

c(OpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WA MPOAYKTa
peaklMM MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HCXOIHBIX
BEILECTB UJIM MPOAYKTOB PEAKIUN);



c(OPMUPOBAHHOCTh YMEHMH BJIAJETh CUCTEMOM 3HAHUNW 00 OCHOBHBIX
METO/IaX Hay4YHOI'0 MIO3HAHUS, UCIIONb3YEMBIX B XUMHUH IIPU U3YUCHUH BEILECTB
U XMUMHYECKUX  SBJIICHMA  (HAOJIOJEHHE, W3MEPEHHE, HKCIICPUMEHT,
MOJICJIUPOBAHUE), MCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHME 3HAHUSA IS
OPUHATUSA PEUICHUM B KOHKPETHBIX JKM3HEHHBIX CHUTYalHMsAX, CBSI3aHHBIX C
BEILECTBAMHU U UX IIPUMECHEHUEM;

chOpPMUPOBAHHOCTh ~YMEHHUH  COONIONATh  MpaBuja  TMOJB30BaHUS
XUMUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYIOBAaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO
71a00PATOPHBIX XUMUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATb M BBINOJHITH XUMUYECKUH
AKCIIEPUMEHT (IIPEBpAIllCHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYeHUE OTUJIEHA W HW3YYEHUE €ro CBOMCTB, KAauye€CTBEHHBIC pPEAKIUU
OpPraHMYECKUX BEILECTB, JEHATypauusi OEJKOB IpU HAarpeBaHUU, IIBETHbHIE
peakuuu OEIKOB) B COOTBETCTBUU C IpaBUJIAaMU TEXHUKHU O€30IaCHOCTH NpHU
oOpallleHuu ¢ BEUIECTBAaMHM M JIaDOpaTOPHBIM OOOPYJOBAHHUEM, IPEACTABIAThH
pe3ynbTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (OPMYJIUPOBaTh BBIBOJABI HAa OCHOBE 3THUX
pE3yNbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XMUMHUYECKYIO
uH(pOpMaUIO, TMOJyYaeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UaTEpHET U IPYTUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJia  HKOJOTUYECKHU
11€JIECO00PA3HOTO MOBEACHUSI B OBITY U TPYAOBOM NEATENbHOCTH B IIENIAX
COXPaHEHUsS CBOETrO 370pPOBbS M OKPYXKarOUIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BELIECTB, MOHUMas cMmbici nokaszatens [1/IK, nmosicHaTh Ha mpumepax crnocoObl
YMEHBUIEHUSI W NPEIOTBPAIICHHUS MX BPEJHOTO BO3JACHCTBHUS HA OPraHu3M
YEJIOBEKa;

U1 00YYaroIMIMXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBSI: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUSl BEIECTB U
XUMHUYECKHUX SIBJICHUI;

JUIA CIENbIX W ClHa0OBUASAIIMX OOYy4YaloIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTteMy oOo3Hauenuid JI.  bpaitng npns  3amucu
XUMUYECKUX HOpMyII.

11 KITACC



[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOImass U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O XHUMHYECKOW COCTABIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHUpPA, POJIM XHMHUU B T[O3HAHUU SIBJICHUN
npupoAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€
(GYHKIMOHATBHOM TPAMOTHOCTH, HEOOXOJIMMOM JUIsl PEIICHUs MPAKTUYECKHX
3alad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOJHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIIHME MOHATHS (XMMUYECKHIA 3JIEMEHT, aToM, M30ToII, S-, pP-, d-
AJNIEKTPOHHBIE OpPOUTAIU aTOMOB, MOH, MOJIEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, D3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCIICHUS, XHUMUYECKas
CBsI3b (KOBAJIEHTHAs, HOHHAs, METAJUIMUECKasi, BOJIOPOIHAS), KPUCTAIIMUECKAs
pelETKa, TUIBl XUMUYECKUX PEAKINI, pACTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS. IUCCOLMAUSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakii, XUMUYECKOe PABHOBECUE); TEOPUHU U 3aKOHBI (TEOPHS
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akon 1. . Menneneena,
3aKOH COXPAHEHMSI MAcCChl BEILECTB, 3aKOH COXPAHECHHS M TMPEBpaIlCHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMUH, MHUPOBO33PECHUYECKUE 3HAHMS, JI€KAUME B OCHOBE IOHUMAaHHUS
MPUYUHHOCTA M CHUCTEMHOCTHM XUMHYECKUX SIBJICHUM, (HaKTOJIOTUYECKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJy4YEHHUU U OE€30MaCHOM HCMOJIb30BAHUU
BOKHEUIINX HEOPraHUYECKUX BEIICCTB B OBITY U MPAKTUUYECKOU JIEATCIBHOCTH
YeJI0BEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS
MPU OMUMCAHUM HEOPTAaHUYECKUX BEIIECTB U UX MPEBpaICHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY IS
coctaBieHusi GOpMya BEMIECTB W ypaBHEHUN XHMHYECKUX PEaKIIHid,
cucrematniyeckytro HomeHkiarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BeIEeCTB (yrapHbId ras, yriaeKuciblid ra3, aMMuax,
raméHas U3BeCTh, HeTaII€Has U3BECTh, MUThEBAs COJa, MTUPUT U APYTHUE);

c(OPMHUPOBAHHOCT, YMEHUW OMNpPEACNATh BaJCHTHOCTh M CTENEHb
OKHCJICHHS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ
XUMHUYECKON CBsI3M (KOBAJEHTHAs, MOHHAs, METaJIMYecKas, BOJOPOJHAas) B
COCMHEHUSX, TUM KPUCTALIMYECKOM PpEMIETKH KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTHYECKAs ), XapaKTep CPebl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUMN;



c(hOpMHPOBAHHOCTh yMEHUMN yCTaHaBJIMBATh MPUHAIIICKHOCTD
HEOPraHMYECKUX BEIIECTB MO UX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIie
COCIMHEHHI (MPOCThIE€ BEIIECTBA — METAUIBI M HEMETaJUIbl, OKCHJBI,
OCHOBaHUSI, KUCJIOTHI, aM(OTEPHBIEC THIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI NIEPUOJUYECKOTO 3aKOHA
H. W. MenzgeneeBa W JAEMOHCTPUPOBATH €ro0  CHUCTEMATHU3UPYIOIIYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (PYHKIIHH;

c(hOpPMUPOBAHHOCTh YMEHMI XapaKTEpPHU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepuoguueckoil cuctembl
xuMudeckux aementoB JI. M. MenneneeBa, UCHonb3ysl MOHATHS «s-, P-, d-
AJIEKTPOHHBIE ~ OpOUTANN»,  «IHEPreTUYECKUE  ypPOBHU»,  OOBACHATH
3aKOHOMEPHOCTH HW3MEHEHHUs] CBOMCTB XHWMHUYECKHX JJIEMEHTOB U HUX
COEAMHEHNH MO nepuoaam u rpynnam llepuonndeckoin cucTeMbl XMMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpMHUPOBAHHOCT, YMEHUHN XapaKTepu3oBaTh (OMUCHIBATH) OOIIKE
XUMUYECKUE CBOMCTBA HEOPraHWYECKHX BEIIECTB PA3jIMYHBIX KJIIACCOB,
MOATBEPKIATh CYHIECTBOBAHUE T€HETHUECKOW CBS3U MEX]y HEOPTaHUYECKHUMU
BEILIECTBAMH C IMOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(DULIPOBATh XUMUYECKUE PEAKIIMU 110
pa3IMYHBIM MPU3HAKaM (YHCITY M COCTaBY PEarupyroUIuX BEUIECTB, TEIIOBOMY
2 deKTy peakiuu, I3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, 00PaTUMOCTH
peaKIlMM, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHHSI PEAKIUI pa3IMYHbIX
TUIOB, TIOJHBbIE M COKpAUIEHHbIE YpaBHEHUS pEaKIMid HOHHOTO OOMeEHa,
YUHUTBIBAsl yCJIOBUS, TPU KOTOPBIX 3TU PEAKLIMU UAYT JO KOHIA;

c(OPMHUPOBAHHOCTh YMEHHUI MNPOBOAMTH PEAKIMH, MOATBEPKIAIOIINE
KAueCTBEHHBI COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM  IyTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOAHBIX  PACTBOPAxX
HEOPraHWYECKHUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH PpACKPBIBATh CYIIHOCTh OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKUMUd TOCPEJACTBOM COCTABIEHUS 3JEKTPOHHOTO
OanaHca ATUX PEaKIINi;

c(hOPMHUPOBAHHOCTh  YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMHUYECKON peaklud OT pa3iuuHbiX (PAKTOPOB; XapakTep CMEIIECHUs
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTHU OT BHEIIHETO BO3JAEHCTBUS (IPUHIUIT
Jle lllaTense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHE MPOLECCHI,
JeXallre B OCHOBE MPOMBIIUIEHHOTO MMOJTYYEHUsI CEPHOM KUCIOThI, aMMHaKa, a



TaKk)ke C(POPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMUX HAy4YHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUKUCICHHS C UCIOIB30BAHUEM
MOHATHUSL «MaccOBas J10J1s1 BELECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta30B
Opy XUMHUYECKHX PEaKIUsAX, Macchl BeIIeCTBA WU O0bEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BeIllECTBa, Macce WIM O00bEMY OJHOTO U3
YYacTBYIOIINX B PEAKIMU BEIIECTB, TEIUIOBOTO >(PQeKTa peakinuu Ha OCHOBE
3aKOHOB COXPAHEHMSI MACChl BEILIECTB, TPEBPAILECHHS U COXPAHEHUS SHEPTHH;

chOpPMUPOBAHHOCTH ~ YMEHHUH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON MOCYyI0H M JabopaTOpHBIM OOOpYIOBaHUEM, a TaKKe IpaBHIIa
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU MO BBIIOJHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUHN
HKCIIEPUMEHT (pa3Jio’KeHNE NEPOKCHa BOJOPOia B IPUCYTCTBUU KaTaJln3aTopa,
ONpENEICHUE Cpelbl PACTBOPOB BELIECTB C IOMOULIBIO YHUBEPCAIBHOIO
UHAMKATOpa, BIMSHUE pAa3IMYHBIX (PAKTOPOB Ha CKOPOCTb XUMHYECKOH
pEeaKlMM, peaklud HMOHHOro OOMEHa, KAYeCTBEHHbIE pEeakluuu Ha cyib(art-,
KapOoHaT- ®  XJOPHUI-aHHUOHBI, HAa  KaTHOH  aMMOHHS,  peEIICHHE
SKCIIEPUMEHTAJbHBIX 3aa4 no TeMaM «Mertamiby u «Hemeramne»y) B
COOTBETCTBUM C IMpaBWJIAMH TEXHMKH O€30MacHOCTH NpuU OOpallleHuu C
BELIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBAaHUEM, MPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO AKCIIEPUMEHTa B (POpME 3alucCH YPaBHEHHI COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyIHUPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XMUMHUYECKYIO
UHPOpMAIMIO, MOJIY4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelCTBa MacCOBOM
KOMMYHHKAIU, UHTEpHET U APYTUX);

c(hOpPMHUPOBAHHOCTh ~YMEHHMH  COOMIOJIaTh MpaBWia  AKOJOTHYECKU
1eJIECO00PA3HOr0 MOBEACHUSI B OBITY U TPYAOBOM NEATENBHOCTH B IIEJIAX
COXPAHEHUsSI CBOETrO 370POBbS M OKPYKArOUIEH MPUPOIHONU Cpelbl, OCO3HABATH
OMACHOCTh BO3JCMCTBHMSI Ha KHUBBIE OPTraHU3MbI OMNPEICIEHHBIX BEILECTB,
noHumasi cmbicn nokazatenss [IJIK, mnosgcHsAT, Ha mnpuMepax CcrnocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUST WX BPEAHOTO BO3ACHCTBHS Ha OpPTaHU3M
YeJI0BeKa;

U1 00YYaroIMIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0OPOBBSI: YMEHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHUN;



JUISL CHETbIX W CIA0OBUASAIIMX OOYYalOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuit JI. bpailns npma  3anucu
XUMUYIECKUX (OPMYIL.
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IMPpUHAJIC)KAIINX K pa3JIMIYHbBIM KjlacCaM

01.12.2025

14

[IpupoHbIE HCTOYHHUKHU
YTJIEBOAOPOAOB: MIPUPOAHBIN a3 u
NOMYTHbIE HEPTSAHBIE ra3bl, HEPTh U
IPOAYKTHI €€ nepepadoTKU

08.12.2025

15

[IpupoaHbIE NCTOYHHUKHN
YTJIEBOAOPOAOB: MIPUPOAHBIN a3 u
HOIyTHBIE HEPTSHBIE ra3bl, HEPTH U
IPOAYKTHI €€ repepaboTKH

15.12.2025

16

KonTtponbHast pabota no pazaeny
«YTIeBOJOPOIBI»

22.12.2025

17

Hpel[eJ'ILHLIC OOAHOATOMHBIC CIIMPTHI:
MCTAHOJI 1 5TaHOJI. BOI[OpOI[HaSI CBA3b

29.12.2025




18

MHOroaroMHbIE CIIUPTHI:
STUJICHTJIMKOJIb U TIIULEPUH

12.01.2026

19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
du3nyeckre 1 XMMUUYECKHE CBOMCTBA,
IpUMEHEHHE

19.01.2026

20

Anpaeruapl: GopManbaeru u
arneTanbaerun. AeToH

26.01.2026

21

OnHOOCHOBHBIE ITpEEIIbHBIE
KapOOHOBBIE KUCIIOTBI: MypaBbUHAs U
yKCyCHast

02.02.2026

22

[TpakTuueckas paborta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

09.02.2026

23

CreapuHOBas U OJIEMHOBAsI KUCIIOTHI,
KaK MPEeJCTaBUTEIN BBICIINX
KapOOHOBBIX KHUCIIOT

16.02.2026

24

ana KaK COJIN BBICIIINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIIee JIeiicTBIE

02.03.2026

25

CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(UpPOB

16.03.2026

26

JKupsl: rTunponns, NpuMeHEeHHeE,
Ouosornyeckas posb KHPOB

30.03.2026

27

VYrneBosl: cocTaB, KiacCH(pUKaIus.
Bakneiimue npenctaBuTeNN: IIII0K03a,
bpyxTO3a, caxapo3a

06.04.2026

28

KanMaJ'I U [EJUIK0JIO3a KaK IMPUPOJHBIC




IIOJIMMEPHI

13.04.2026

29

KoHnTponpHas padora mo pazaeny

«Kncnoponco;[epn(amne OpTraHu4Y€CKUcC

coenuHEeHU»/ Beepoccuiickas
poBepovHas paboTa

20.04.2026

30

OO0m1as XxapakKTepucTUKa
a30TCO/ICPIKAIINX OPTaHUYECKHUX
coenuHeHUH / Beepoccuiickas
poBepoYHas pabora

27.04.2026

31

AMMHBI: METHJIAMHAH U aHWJIHNH

04.05.2026

32

AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE
OpTraHUYECKUE COCAMHEHUS, UX

ononoruyeckoe 3Hauenue. Ilentuas.

benku xak npupoaHbIe
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

11.05.2026

33

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COG)II/IHCHI/Iﬁ

18.05.2026

34

OcHOBHBIE METOJAbI CHHTC3a
BBICOKOMOIJICKYJIAPHBIX CO€IUHEHUH.
HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA

25.05.2026

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas! KOH(QUTYpaLus aTOMOB

01.09.2025

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMAa XMMUYECKUX 1eMeHToB 1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

08.09.2025

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHYECKUX AJIEMEHTOB M UX COCIMHEHUI
0 TpyMNnaMm U nepuogam. 3HaueHue
MEPUOIMYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX dyiemeHToB JI. 1.
MenpeneeBa B pa3BUTHU HAYKH

15.09.2025

CrtpoeHue BemiecTBa. XuMHUUIECKasi CBsI3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. BogopoaHas cBsi3b

22.09.2025

BaneHTHOCTh. DNEKTPOOTPUIIATETLHOCTb.
Crenennb okucieHusa. Bentectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUS

29.09.2025

IlonsTue o AUCTICPCHBIX CUCTCMAX.
HcTtuHHBIE U KOJJIOMIHBIE PacTBOPLI.

06.10.2025




MaccoBast 107151 BEIIeCTBa B pacTBOpPE

Knaccu¢ukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIUHEHUN.
['eneTnyeckasi CBsI3b HEOPraHUYECKUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB

13.10.2025

Kiaccudukanus XuMuaeckux peakii B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHHUs MaCChl BEIIECTB;
3aKOH COXPaHEHUS U IIPEBPAILICHUS
SHEPTUH MPU XUMUYECKUX PEAKIUIX

20.10.2025

Ckopoctb peakiuu. O6paTuMble peaKuu.

XHUMHUYECKOE PABHOBECHE

27.10.2025

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

10.11.2025

11

DNEeKTpOTUTHYECKAs THUCCOIHAIIHSI.
[TonsiTue o BomopoaHom nokasarene (pH)
pactBopa. Peakiiuun noHHOTr0 0OMEHa.
I'unponu3 opraHUuecKux u
HEOPTaHMYECKUX BEIIECTB

17.11.2025

12

OKUCINTENEHO-BOCCTAHOBUTENILHBIE
peakiuu. [TonsTre 00 anexTponnze
pacIIaBoB M paCTBOPOB COJIEH

24.11.2025

13

KonTponpHas pabota mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

01.12.2025

14

MeTtannsl, UX IMOJIOKSHHUE B




[Teproanaeckoii cucTeMe XMMHUYECKHX
anemeHToB 1. . Meneneena u
0COOEHHOCTH CTpoeHus aroMoB. O01mue
(u3HYeCKre CBOMCTBA METAJNIOB

08.12.2025

15

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKHUI
PAI HANIPSHKEHUH METAJIOB

15.12.2025

16

XHUMHYECKHE CBOMCTBA BaYKHEHIIINX
METaJUIOB (HATPUH, KaIui, KaJabIUi,
MarHui, aJJlOMAHANA) U UX COSTUHEHUN

22.12.2025

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COE€IUHEHUN

29.12.2025

18

XuMH4yecKre CBOMCTBA IIMHKA, JKejae3a 1
UX COCIMHEHUH

12.01.2026

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 33/a4 110 TEMe
«Mertannsn»"

19.01.2026

20

HeMeTaJ'IJ'II)I, HUX ITIOJIOKCHUEC B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

26.01.2026

21

duznueckue cBOICTBAa HEMETAIIIOB.
AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

02.02.2026

22

XUMHUYECKUE CBOMCTBA raJIOr€HOB, CEPHI U
HUX COeIUHEHUN

09.02.2026

23

XuMHU4ecKue cBOMCTBa a30Ta, pochopa u




UX COEOUHEHUN

16.02.2026

24

XUMHUYECKHE CBOMCTBA YIJIEPOa,
KPEMHUS U UX COCIUHEHUI

02.03.2026

25

[IpuMeHeHNnEe Ba)XHEUIINX HEMETAIIOB U
HUX COEIUHEHNN

16.03.2026

26

O0001IeHrEe U CUCTEMATH3aMs 3HAHUH
o teme «Hemerainel». Berunciienus mo
YpPaBHEHHSIM XUMHUYCCKHUX PEAKIIUI 1
TEPMOXHUMHUYECKHE PACUETHI

30.03.2026

27

[IpakTuueckas padborta Ne 3. «Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Hemertanmst'"»

06.04.2026

28

KonTponbHas pabota no Temam
«Metanne» u «HemeTanabn»

13.04.2026

29

HeOpFaHI/ILIGCKI/IG 1 OPraHuv4CcCKue
KHCJIOTHI. HGOpFaHquCKHe n
OpraHn4€CKUC OCHOBAHHUA

20.04.2026

30

AM@oTepHbIE HEOPTAaHUYECKUE U
OPraHUYECKHUE COCTUHECHUS.
['eHeTnueckas CBsI3b HEOPraHUYECKUX U
OPraHUYECKUX BEIIECTB

27.04.2026

31

Pone xumuu B o0ecrieueHun
JKOJIOTUYECKOW, SJHEPIreTUUECKON U
MUIIEBON OE30MaCHOCTH, Pa3BUTHHU
MEIUITAHEI

04.05.2026

32

IIpencraBnenus 00 0OIMX HAYYHBIX




MPUHIUIIAX TPOMBILLICHHOTO TTOJIYYEHHUS
Ba)XKHEHUIIINX BEIIECTB

11.05.2026

33 UYennoBek B MUPE BEIIECTB U MAaTEPHATIOB 1 18.05.2026
34 XUMHS ¥ 3J0pOBbE YEIIOBEKA 1 95 05.2026
OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME







MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
NMpoBepPsieMoro
pe3yJbTara

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

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

11

CdopmMupoBaHHOCTH MpECTaBICHUI 0 XUMHYECKON
COCTAaBJISIFOLLEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XHUMHUHU
B TO3HAHWM SIBICHUI MPHUPOABI, B (HOPMUPOBAHUM MBILIUICHUS U
KyJAbTYpbl  JIMYHOCTH, €€ (YHKIMOHAIBHONW  T'PaMOTHOCTH,
HEOOXOIMMOM NIl PEIICHHS MPAKTUYECKUX 3a7a4 M SKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHON

cpene

1.2

Bianenue cucreMoll XMMHYECKHX 3HAHUK, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIire MMOHSTHUS (Monekyna, BaJICHTHOCTb,
AIEKTPOOTPUIIATEIILHOCTD, CTETICHb OKUCIICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAs Macca, MOJISIPHBIN O0BEM, YIJIEpOAHBIA CKEJET,
(GyHKIMOHATbHAS ~ TPYINa, paaudKal, HW30MEpHUs, H30MEpHI,
TOMOJIOTUYECKUM PsZ, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA- U
a30TCOJIEpIKAIINE COSTUHEHUS, OMOOTUYECKN aKTUBHBIE BEIIECTBA
(yrneBoabl, JKUpbI, O€JKH), MOHOMEp, IOJIUMEpP, CTPYKTypHOE
3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIWHEHHUS); TEOPHUH ¢ 3aKOHBI
(Teopuss XMMHUYECKOTO CTPOCHHUS OpraHMYECKUX BemecTB A.M.
bytnepoBa), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUIH SI3BIK XHUMUHU,
(bakTOOTUYECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYUYCHUHU U
0€30macCHOM  HCIIOJIB30BAHMHM BAKHEUIIMX HEOPTaHUYECKUX |
OpPTaHMYECKUX BEUIECTB B OBITY W MPAKTUYECKOW AEATEIHHOCTH

YCJI0OBCKAa

1.3

CdopMupoBaHHOCTh YMEHUH BBISBIATH XapaKTEpHbIE MpPHU3HAKU
MOHATUM, YCTAHABIMBATH WX  B3aUMOCBS3b, HCIOJI30BaTh
COOTBETCTBYIOIIUE IOHATUA IIPU ONUCAHUU COCTaBa, CTPOEHUSA U

MPEBPAIICHUN OPraHUYECKUX COSTMHEHUN

14

chOpMUPOBAHHOCTh ~ YMEHHH  HWCIIONB30BaTh  XUMHUYECKYIO

CUMBOJIMKY [JIsI COCTABJICHUA MOJICKYJIAPHBIX W CTPYKTYPHBIX




(pa3BEépHyTOH, COKpamEHHOW) (OpPMYT OPraHMYECKUX BEUIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN, U3TOTABIUBATH MOJEIH MOJIEKYJI
OPraHMYECKHUX BEUIECTB I WJUIIOCTPAlMM MX XHUMHYECKOIO U

IMPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

CdopMUpOBAaHHOCTE YMEHHH YCTaHABJIMBATH MPUHAIICIKHOCTH
M3YYEHHBIX OPraHMYECKUX BEUIECTB 10 UX COCTaBY U CTPOCHHIO K
onpenenéHHOMY Kiaccy (Trpymnmne) coeAMHEHUU (YriIeBOAOPOIbL,
KHCJIOPOJl ¥ a30TCOAEpKAILUE COETUHEHUS, BBICOKOMOJIEKYJIISIPHbIE
COCIMHEHMS), JaBaTh KM Ha3BaHHS 1O CHUCTEMaTHYECKOMN

nomenknarype (IUPAC)

1.5

CdopMUpOBaHHOCTH YMEHHUS OINPEACIATH BUIBI XUMHUYCCKON CBSI3U

B OPraHMYECKUX COEAMHEHMSIX (OJUHAPHBIE U KPATHbIE)

1.6

CdopMUpOBaHHOCTh YMEHHSI TMPUMEHSTH: TOJOKEHHUS TEOpUU
CTpoeHHs opranuyeckux BemectB A.M. byrnepoBa s
OOBSICHEHHUS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M

CTPOCHU; 3aKOH COXPAaHCHUSA MACChI BCIICCTB

aneBonopoz[H . KchopoL[coz[epxcamHe nu a30TCOACPIKAIIUC

OpraHu4Y€CKUC COCAUHCHUA. BI:ICOKOMOJIGKy.]I?[pHI)Ie COCAMHCHUS

2.1

CdopMupoBaHHOCTh YMEHHMI MPHUBOJIUTH TPUBUATBHBIC Ha3BaHUS
OTJICTIbHBIX OPTaHUYECKUX BEIIECTB (STUJICH, MPOTMHIIEH, alleTUIICH,
ATUJICHTIIMKOJb, TJIMIEPUH, (PeHo, HhopManbaeTul, aleTalbIerul,
MypaBbUHAsA KHCIJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAs KHUCIIOTA,
CTeapuHOBas KHUCIIOTa, TJIIOK03a, PpyKTO3a, Kpaxmall, IeJUTII03a,

TJIAIIHH )

2.2

CdopMupoBaHHOCTh YMEHHI XapakTepHU30BaTh COCTAaB, CTPOCHHUE,
¢u3nyeckue U XMMHUYECKHE CBOWCTBA TUIIMYHBIX IpeJCTaBUTENIEH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH,
MPOMWIICH, aneTuieH, OyraaueH-1,3, metmwnOyraauen-1,3, 6eHson,
METaHOJ,  JTAaHOJ,  ATWICHIVIMKOJb,  TJUIEpUH,  (eHo,
aleTaibleru], MypaBbUHAs M YKCYCHas KHCJIOTHI, TJIIOKO3a,

KpaxmaJl, HEJUI0JI03a, aMUHOYKCYCHAasA KI/ICJ'IOTa)

2.3

ChopMHpPOBAaHHOCT, YMEHHSI HWJUTIOCTPHPOBATH TEHETHYECKYIO
CBSI3b MEXK]Yy TUIMUYHBIMHU MPEICTABUTEISAMH Pa3JIMYHBIX KJIACCOB
OPraHMYECKHX  BEIIECTB  YPAaBHEHUSAMHU  COOTBETCTBYIOLIUX

XUMUYECKHUX PEaKIUN C UCIIOIH30BAHUEM CTPYKTYPHBIX (popMyIt

2.4

ChopMupOBaHHOCTH ~ YMEHHMSI ~ XapaKTEpPH30BaTh  HMCTOYHHMKH




YIII€BOAOPOAHOTO ChIpbs (HE(Th, MPUPOAHBIIA T'a3, YTroiib), CIOCOOBI
UX TepepaboTKM W NPAKTUYECKOE NPUMEHEHHE MPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl

3.1

ChopMHpPOBAaHHOCT, YMEHHM BIAJETh CHCTEMOW 3HAHUH 00
OCHOBHBIX METOJAaX Hay4HOT'O MO3HAHUS, UCIOJIb3YEMBIX B XUMHUU
IpH W3YYCHUU BEIIECTB M XWMUYCCKUX SBJICHHN (HAOIIOACHHE,
U3MEpEeHHe, OKCIHEPUMEHT, MOJCIMPOBAHUE),  HCIOJIb30BATh
CUCTEeMHbIE XUMHUYECKHE 3HAHUA JJIs TPUHATUS pEHICHUd B
KOHKPETHBIX XU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BELIECTBAMU

HUX IPUMCHCHUCM

3.2

CdopMupoBaHHOCTh YMEHHUH COONMIOJaTh NpPaBHJIA IOJIb30BAHUSA
XUMHUYECKON MOoCcyAoi U 1abopaTopHbIM 000PYAOBaHUEM, a TAKKE
mpaBujia OOpalleHuss C BEIIECTBAMH B COOTBETCTBUM  C
WHCTPYKIIMSAMH 110 BBIIIOJIHCHUIO JTA0OPATOPHBIX XUMHYECKHX

OIIBITOB

3.3

ChopMupoBaHHOCT ~ YMEHHH  IUIAHUPOBATb W BBIOJHSATH
XUMHUYECKUM 3KCIEPUMEHT (IIPEBpAICHUs] OPraHUYECKUX BEIIECTB
IIPY HAarpeBaHuH, IMOJIY4YEHHE ITHIEHA M H3Y4YEHHE €ro CBOMWCTB,
KAUECTBEHHBIE PEAaKIIMM OpPraHMYECKHUX BEILECTB, JEHATypalus
OEKOB MpH HarpeBaHWM, LIBETHbIE peakuuu O€lIKOB) B
COOTBETCTBUU C MpaBWIaMHU TEXHUKM O€30MacCHOCTH IpH
oOpallleHnn C BEIIeCTBaMH U JIaOOPAaTOPHBIM 00OPYAOBAaHHEM;
NPEJCTaBIIATh PE3yJIbTaThl XMMHUUYECKOIO 3KCIIEpUMEHTa B (opme
3aliCH ypaBHEHUIN COOTBETCTBYIOLIUX peakuuil U GpopMyIHpoBaTh

BBIBOJIbI HA OCHOBEC 3THUX PE3YJIbTATOB

3.4

ChopMupOBaHHOCT ~ YyMEHUH  MPOBOAUTH  BBIUUCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bE€Ma, KOJIMYECTBA UCXOJHOTO
BElIeCTBa WM MPOAYKTa PEeaklUu MO0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 HCXOJHBIX BELIECTB WIM IPOAYKTOB

peaxiun)

3.5

CopMUpoBaHHOCTh ~ yYMEHUW  KPUTHUECKH  aHAIU3UPOBATh
XMUMUYECKYI0 HH(POpPMAIHIO, MOITY4aeMyI0 U3 Pa3HbIX MCTOYHHKOB

(cpenctBa MaccoBoil nH(popMaru, cetb IHTepHET u 1pyrue)

3.6

ChopMHpPOBaHHOCT, YMEHUW COOJIIOAATh TPAaBWIIA KOJIOTHUYECKH

11e51eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOW JESITEIHHOCTH B




LEJISAX COXpPaHEHUsI CBOErO 3J0POBbSI M OKpPYXAlolled MPUPOIHON
cpenbl, 0CO3HAaBaTh OMACHOCTb BO3/ICMCTBUS HA JKMBBIE OPraHU3MBbI
OnpefeNéHHBIX  OPraHMYECKUX  BEIIECTB, IOHMMAas  CMBICI
nokazatenst  [IJIK (mpenmenbHO IOMYyCTMMOW — KOHIICHTPAIIUH),
MOSICHATH Ha MPUMEPAX CHOCOOBI YMEHBIIEHUS U MPEOTBPAIICHUS

HUX BpCIHOIO BO3I[CFICTBH$I Ha OpraHu3M 4YCJIOBCKaA

11 KITACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3soBaHusi

1

TeopeTnyeckre OCHOBbI XUMUU

11

Brnagenue cuctemMoll XMMHUYECKHUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATUA (XUMHUYECKUH DIIEMEHT, aToM,
ANICKTPOHHAsI 000JIOYKa aroma, S-, p-, U-3JEKTpOHHBIC OpOUTAIN
aTOMOB, HMOH, MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPHULIATEILHOCTD,
CTENIEHb OKHUCIIEHMS, XMMHUYECKasi CBA3b, MOJIb, MOJIIpHAs Macca,
MOJISIpHBIN 00BEM, KpHUCTAJUIMYECKasl PEMIETKA, THUIbl XUMUYECKUX
peaxiuii (OKMCIIUTEIbHO-BOCCTAHOBUTEINBHBIE, 9K30- u
SHAOTEPMHUYECKHUE, PEAKIMd  HOHHOTO  OOMEHa),  pacTBOp,
JIEKTPOJIUTBI, HEIEKTPOJIUTHI, SJIEKTPOJUTHUYECKAs JUCCOLMALNS,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb XHMHYECKOH peakLuw,
XMMHYECKOE  DPAaBHOBECHE); TEOpUM U 3aKOHBl  (TeopHs
AIEKTPOJIUTUYECKOW auccounannu, llepuonnuecknit 3axon .M.
MeHeneeBa, 3aKOH COXPaHEHHS Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKUM SI3BIK XMMHUH, (DAaKTOJIOrMYECKHUE CBEICHUS O
CBOWCTBaX, COCTaBe, MOJIYYEHHU M OE30MacHOM HCIIOJIb30BaHUHI
BaOXHEUIINX HEOPraHMYECKHX BEIIECTB B OBITY M NPAaKTUUYECKOMN

ACATCIIBHOCTH YCJIOBCKA

1.2

ChopMHpOBaHHOCTh YMEHUN BBISBISTH XapaKTepHbIE NMPU3HAKU U
B3aMMOCBA3b U3YYEHHBIX NOHATUH, MPUMEHITh COOTBETCTBYIOIINE
MOHATUSA IPU ONHUCAHUU CTPOEHUS U CBOMCTB HEOPraHHYECKUX
BEILECTB U UX INPEBPALICHUN; BBIABIATh B3AUMOCBSI3b XUMHUECKUX
3HAHUM €  MOHATHAMM M NPEACTABICHUSAMH  JIPYIHX

€CTCCTBECHHOHAYYHEBIX IIPEAMETOB




1.3

Brnanenue OCHOBHBIMM METOJAMH HAYYHOTO IO3HAHUS BEUIECTB U
XUMHUYECKHUX SIBJICHUN (HAOJIO/ICHUE, W3MEpEHUE, IKCIEPHUMEHT,

MOJICIIMPOBAHNE)

1.4

CchopMupoBaHHOCTh YMEHUH ONpEAETATh BaJCHTHOCTh M CTEIECHb
OKHCJICHUSI XMMHUYECKHMX DJIEMEHTOB B COCIMHECHMAX PA3IMYHOIO
COCTaBa, BHJ XMMHYECKOM CBs3M (KOBaJEHTHas, MWOHHai,
MeTaJlJIn4ecKasi, BOJIOPOJIHA) B COCIMHEHUSIX, TUI
KPUCTAJJINYECKONH PEIIETKH KOHKPETHOrO BelecTBa (aromHas,

MOJICKYJISIpHAsI, HIOHHAs, METaJUInuecKasi)

1.5

ChopMupoBaHHOCTh yMEHUU ONpEAENATh XapakTep Cpeasl B

BOAHBIX paCTBOpaX HCOPraHUYCCKHUX COGI[I/IHGHI/Iﬁ

1.6

ChopmupoBaHHOCTE YMEHHUS KIACCU(PUIIUPOBATH XUMHUYCCKHE
peakiuu IO pa3IMYHbIM TpPU3HAKaM (YUCIy W COCTaBy
pearupyroIux — BEIIECTB,  TeIIoBoMy 3¢ GdekTy  peakiuw,
W3MCHCHUIO CTENICHEH OKUCIICHHS O3JEMEHTOB, OOpaTHMOCTH

peaKkIny, y4acTHIO KaTajin3aTopa)

1.7

ChopMUpOBaHHOCTb yMEHHUI COCTaBIIATh YpPaBHEHUsS pEaKLUH
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPAIIEHHBIE YPABHEHUS PEaKLMM
MOHHOIO0 OOMEHa, yYUThIBasl YCIOBUS, MPU KOTOPBIX ITH PEAKIUU

UAYyT 10 KOHIA

1.8

CdopmupoBaHHOCTH YMEHUN MIPOBOJIUTH peakuuu,
MO/ITBEP K IAOIIIE KaueCTBEHHBIN COCTaB Pa3IUYHBIX
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IIyTEM HOHBI,

NPUCYTCTBYIOIINEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIICCTB

1.9

CdopmupoBaHHOCTH yMEHUI pacKkpbIBaTh CYIIIHOCTh
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakuui IIOCPEACTBOM

COCTaBJICHUSA 3JICKTPOHHOT'O OajaHca 3THUX peaKI_II/Iﬁ

1.10

ChopMHUpPOBAaHHOCT, YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOHN peaklMy OT pa3iNyHbIX (JaKTOPOB

1.11

ChopMupoBaHHOCTb YMEHHUH OOBICHATH XapaKTep CMEIIeHUs
XUMHYECKOTO  DPAaBHOBECHUS B  3aBUCHUMOCTH OT  BHEUIHETrO

BozaeiicTBus (npunimn Jle [larense)

06111351 N HCOPraHUYCCKasA XUMHA

2.1

CdopMHUpOBaHHOCTH YMEHHUH pacKpbIBaTh CMbBICT [leproandeckoro

3aKO0Ha .. Menneneesa "u JIEMOHCTPUPOBATH ero




CUCTEMATU3UPYIOIIYI0, OOBSCHUTEIBHYD U IPOrHOCTHYECKYIO

byHKIIIHN

2.2

ChopMHUpPOBAaHHOCT, YMEHHMH  XapaKTEpPU30BaTh  AJICKTPOHHOE
CTPOCHHE aTOMOB XHMHMUYECKMX 3JeMeHTOB 1-4 mepuoaos
[lepuonnueckoil  CUCTEMBI  XMMUYECKMX  dieMeHtoB  J[.U.
MeHeneeBa, HCIOAB3ysS MOHATHA «S-, P-, O-3JEKTPOHHBIE
opOuTaTNY, «QHEPreTUYECKHUE YPOBHI, 00BACHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKHUX 3JIEMEHTOB U UX
COCIMHEHMM 10 nepuoaam U rpynnam llepuogudeckoi cucTemsl

XUMHYECKUX 31eMeHTOB J[.J1. MeHnneneeBa

2.3

CpopMHUpOBaHHOCTH YMEHUH XapaKTepU30BaTh (OMUCHIBATD) O0IIINE
XUMUYECKUE CBOMCTBA HEOPTaHWYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB, TMOJTBEPXKJATh CYIIECTBOBAHWE TE€HETUYECKOW CBS3H
MEXIYy HEOPraHMYEeCKHMMH BEIECTBAMHU C IOMOIIBI0 ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

2.4

CpopMHUpPOBAaHHOCT, YMEHUU YCTAaHABIMBATh IPUHAJJICKHOCTh
HEOPraHUYECKHUX BEIIECTB IO UX COCTaBY K ONPEIEIEHHOMY Ki1accy
(rpymme) coeauHeHMi (TPOCTbIE BEIIECTBA — METaUlbl |
HEMETaJUTbl, OKCHJbI, OCHOBAHHUsS, KHUCJIOTHI, aMdoTepHbIe

TUJIPOKCH/IBI, COJIN)

2.5

ChopmupoBaHHOCTH ~ YMEHHH  HCHONB30BaTh  XUMHUYECKYIO
CUMBOJIUKY JUIS COCTAaBJICHHS (OpPMYJ BEIIECTB W YpPaBHCHHMA
XUMUYECKUX peakiuid, cucremarnueckyro HomeHknatypy (IUPAC)
U TpUBHAIIbHBIE HAa3BAaHUS OTIENBbHBIX HEOPTaHMYECKHUX BEIIECTB
(yrapHblif Ta3, YIJIEKUCHbIA Tra3, aMMHaK, TaméHas W3BECTb,

Herami€Hasi U3BeCTh, IUThEBAs COJIA, TUPUT U APYTHE)

2.6

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX
KJIACCOB, TIOATBEP)KIATh CYIIECTBOBAaHHUE TEHETHYECKOW CBSI3H
MEXIy HEOPTaHMYECKUMHU BEIIECTBAMHU C ITOMOINBIO ypPaBHEHHA

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.7

ChopmMupoBaHHOCTH ~ YMEHUH  IUIaHUPOBaTb M BBIMOJHSATH
XUMHUYECKUN 3KCIIEPUMEHT (pa3joKeHHe MepoKCHaa BOJOpPOJAa B
MIPUCYTCTBUM KaTajau3aTopa, OIPENEICHUE Cpeabl pacTBOPOB
BELIECTB C IIOMOLIbI0 YHHUBEPCAIBHOIO HWHAMKATOpa, BIUSHUE

pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW peakluy, peakluu




MOHHOTO 0OMEHa, Ka4eCTBCHHBIE Peakluy Ha Cyib(aT-, KapOOHAT-
M XJOpUI-aHHOHBI, = Ha  KaTHOH  aMMOHHS,  pCIICHUE
IKCMEPUMEHTANBHBIX ~ 3amad  1mo  TemMam  «MeTawbly U
«Hemerayuibl») B COOTBETCTBUH €  NpaBWIAMH  TEXHHUKH
0€30MaCHOCTH TpU OOpAIIEHUH C BEIIECTBAMH U JIAOOPATOPHBIM
000pyIOBaHUEM;  TIPEACTABIATH  PE3YJIbTaThl  XUMHYECKOT'O
IKCIIepUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOILIMX

peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE ITHX PE3yJIbTaTOB

2.8

ChopmupoBaHHOCTE YMEHUH COOMIOIATh TpPAaBHJIA IOJIB30BAHUS
XUMHAYECKON TOCYIION M JIAOOpaTOpHBIM 000pYIOBAaHHEM, a TaKKe
npaBuja OOpalieHuss C  BEIIECTBAMH B  COOTBETCTBHH  C
HHCTPYKUUAMH 110 BBIIIOJIHCHUIO Ha60paTOpHBIX XUMHUYCCKUX

OIIBITOB

2.9

ChopmupoBaHHOCTH  YMEHUH  XapaKTepU30BaTh  XUMHYECKHE
MIPOLIECCHI, JIEXKAIIWE B OCHOBE IPOMBILIUIEHHOTO MOJIYYEHUS
CepHOW KHUCIIOTBI, aMMHaKa, a TaKke CHOPMHPOBAHHOCTH
MpeICTaBICHU 00 OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTHUYECKUX

npo6neMaX XUMHUYCCKOI'O IIPpOU3BOACTBA

XUMHUA U KU3Hb. PacuéThl

3.1

CdhopMupoBaHHOCTb IIPEICTaBICHUM 0 XUMHYECKON
COCTaBJISIIOLIECH €CTeCTBEHHOHAYYHOW KapTUHBI MUpPa, POJIM XUMHH
B TO3HAHUM SBJICHUNA NPHUPOABbI, B (OPMHUPOBAHUHU MBILUICHUS U
KylIbTYpbl ~ JIMYHOCTH, €€  (YHKIUMOHAJBbHOW TI'PaMOTHOCTH,
HEOO0XOAUMOMN Uil PeUIeHUs MPAKTUYECKUX 33/1a4 U HKOJIOTHYECKU
00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0pPOBbIO U IPHUPOJHOU

cpene

3.2

ChopMupOBaHHOCTb ~ yMEHUH  KPUTHUYECKHM  aHAIM3MPOBATH
XUMHUYECKYI0 MH(POPMAIHUIO, MMOIy4aeMyl0 U3 Pa3HbIX UCTOYHHUKOB

(cpencTBa MaccoBOif KOMMYHHUKALIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopMHUpOBaHHOCT, YMEHUW COONIONATh TMpaBUjia IKOJOTHUYECKU
11eJ1ec000pa3HOro MOBEIeHUs] B OBITY M TPYJOBOHM AEATENbHOCTU B
LEIAX COXPAHEHHUs CBOETO 3JI0POBbSI M OKPYKAIOIIEH NPUPOIHOU

cpensl

3.4

Oco3HaBaTh OIIACHOCTH BO3ACHUCTBUS Ha KUBEIC OpTaHHU3MbI

onpeNeEHHBIX BELIECTB, NOHMMAas cmbicn mnokazarens [1/K,




MOSICHATH Ha TpUMeEpax CrocoObl YMEHBIIEHUS U TPEAOTBPALICHUS

HUX BpCAHOI'O BOBZ[GfICTBPUI Ha OpraHu3M 4CJIOBCKa

3.5

ChopMHPOBAaHHOCTh ~ YMEHHUH  TPOBOJUTH  BBIYHCICHUS  C
HCIIOJIb30BAHUEM MOHSATHS «MacCoOBasi JI0JIsl BELIECTBA B PaCTBOPEY,
O00BEMHBIX OTHOUICHHWH Ta30B MPU XUMHUYECKUX PEAKIHUAX, MACCHI
BeIleCTBa WM 00bEMa Tra30B 1O H3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM 00BEMY OJJHOTO M3 YYaCTBYIOIIMX B PEaKIIUU
BEIIECTB, TEIUIOBOTO d(ddekTa peakuu HA OCHOBE 3aKOHOB

COXPAaHCHU MACChl BCIICCTB, IPCBPAIICHUA U COXPAHCHUS SHCPIrUun




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

11

Hpez[MeT OpFaHH‘leCKOfI XUMUH: €€ BO3HHUKHOBCHHUEC, pa3BUTHEC U 3HAYCHUC B
MMOJIYYCHHHU HOBBLIX BCHICCTB U MATCPUAJIOB. TCOPI/IH CTPOCHUA OPIraHUYCCKUX

coenuaeHuit A.M. BytnepoBa, €€ OCHOBHBIEC MOJOKEHHS

1.2

CrpykTypHble (OpPMYJIBl OPraHUYECKHX BEIISCTB. | OMOJIOTHS, H30MEpHS.
XUMHYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OJAWHAPHBIC U KPaTHBIC

CBA3U. Hpe,Z[CTaBJ'ICHI/IC (6] KJIaCCI/I(i)I/IKaHI/II/I OpraHu4CCKUX BCIICCTB

1.3

Homenkmarypa ~ opraHudeckux  COeAUMHEHUW  (cucTeMaThdeckas) |
TPUBUAIIbHBIE HAa3BaHUS BaXHEHUIIUX MPEACTABUTENIECH KJIACCOB OPTraHUYECKUX

BCIIICCTB

YrieBoxopoasl

2.1

ATKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecKMi psa. Meran M dTaH —
IpOCTEHINe NMPEeACTaBUTENN AJKAHOB: (PU3NYECKUE U XMMHUYECKHUE CBOMCTBA
(peakMM 3aMeIleHUs] U TOPEHUs), HaXOXKIEHHWE B IPHPOJE, MOTy4yeHHE U

IMPUMCHCHUEC

2.2

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psiA. DTUJIEH U MPONHUIIEH —
IpOCTEHINEe MPEACTaBUTENN AJIKEHOB: (PU3UYECKHE M XMMUUYECKHE CBOMCTBA
(peakMM THIPUPOBAHUS, TaJIOTEHUPOBAHUS, THApATAllUM, OKHUCICHHUS U

HOJ'II/IMepI/BaI_[I/II/I), MOJIYUYCHUC U IPUMCHCHUC

2.3

Ankanuensl: Oyraauen-1,3 um MerunOyragueHn-1,3: crpoeHue, BaxHeine
XUMHUYECKHEe  CBOWCTBa  (peakuusi  IOJIMMEpHU3aIUN). [Tonyuenune

CUHTCTUYCCKOT'O KaydyKa U pC3UHLL

2.4

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psil. AETHUIICH
— MPOCTEUIINI TPeACTaBUTENb AKMHOB: COCTaB, CTpOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBa (peakIMu TUIAPUPOBAHUSA, TaJOTEHUPOBAHUS,

TUpaTaliu, TOPEHHUs ), OTyYeHUE U IPUMEHEHHE

2.5

Apenbl. beHzoin: cocraB, cTpoeHue, (pu3MUECKHe W XMUMHYECKHE CBOWCTBA
(peakuuy TaJOTCHUPOBAHUS W HUTPOBAHUS), TOJYYCHHE U TMPUMEHEHHE.

Tomyon: coctaB, cTpoeHue, HU3NIECKNE U XUMHUYECKHE CBOMCTBA (peakiuu




raJIOTEHUPOBAHUSI U HUTPOBAHHUSA), MOJIyYEHUE U NpUMEHEHHE. TOKCHUYHOCTh
apeHoB. ['eHeTHuecKkas CBS3b MEXY YIJIEBOJOPOAAMHU, MPUHAMIEKAILUMU K

Pas3JIMYHbIM KJIaCCaM

2.6

[IpuponHble HMCTOYHUKM YIIIEBOAOPOAOB. IIpupomHblli ra3 U IOIYTHBIE
HedTsHbIe ra3el. HedTh u €€ npoucxoxaenue. CriocoOsl nepepadoTKu HEPTH:
IEPEroHKa, KPEeKUHI (TepMUUYECKHUM, KaTalIuTHUecKuil), nmupoaus. [IpoaykTel
nepepadoTku He(pTH, UX IMPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.

KameHHbI# yrosib ¥ IpoIyKThl €ro nepepadboTKu

KI/ICJ'IOpOI[CO,I[ep}KaH_[I/IC OpTraHU4YE€CKUEC COCANHCHUA

3.1

[IpenenbHble  OAHOATOMHBIE CHUPTHL. MeETaHONI W ITAaHON: CTPOCHHME,
¢u3znyecKkue U XUMHUYECKHUE CBOMCTBA (pEakUUU C aKTUBHBIMU METAJUIAMH,
raJIoreHOBOJIOPOaMHU, TOpPEHHE), MpUMEHEeHHe. BomopoaHbie CBSI3U MEXIy
MOJIEKYJIaMH CIIUPTOB. JlefiCTBUE METaHOJIa U 3TAHOJIA Ha OPTraHW3M YeJIOBEKa.
MHoOroatoMHbl€  CIUPTBL.  DTWIEHIVIMKOJAb W  TJMLEPUH: CTPOEHHUE,
¢usznueckue M XUMHYECKHE CBOMCTBA (B3aMMOAEHMCTBUE CO IIETOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAsl PeaKIlis Ha MHOTOATOMHBIE CIUPTHI). JleficTBue Ha

OpraHu3M 4CJI0BCKaA. HpI/IMCHeHI/Ie TIIMOCPHUHA U OTHJICHIJIMKOJIA

3.2

®DeHOM: CTPOCHUE MOJICKYJbl, (QU3NYCCKUE W XUMHUYECKHUE CBOMWCTBA.

Tokcnunocts heHona. [Ipumenenue penona

3.3

Anpaeruapl U KeTOHbl.  DopMalbleruji, aueTalbJeruji: CTPOCHHUE,
¢usznueckne M XUMHUYECKHE  CBOMCTBa  (peakUuu  OKHCIEHUS W

BOCCTAHOBJICHH A, KAUCCTBCHHBIC peaKLII/II/I), MOJIY4YCHHEC U ITPUMCHCHUC

3.4

OaHOOCHOBHBIE TIpeIeNbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U yKCycHast
KHUCJIOTBI: CTpOEHUE, (PU3NUECKHEe U XUMUYECKUE CBOMCTBA (CBOICTBa, o0LIMe
JUI KJjlacca KHUCIIOT, peaklus Tepu(HKaluu), NOJydeHHe M INpPHUMEHEHHE.
CreapyHOoBass M  OJI€MHOBAs KUCJIOTBl KaK MPEACTAaBUTENN  BBICIINX
KapOOHOBBIX KHUCJIOT. MbIJa Kak COJHM BBICIIUX KapOOHOBBIX KHCIIOT, HX

MOIOIIlee IEUCTBUE

3.5

Crnoxuble 3¢Qupbl Kak MpPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['maponus
cloXHBIX  3¢upoB. Kupel. ['maponus xupos. IlpumeHeHue KHUPOB.

buonornueckas poJib JKHPOB

3.6

VYrneBogsl:  cocraB, Kilaccu(uUKalus ~ yrieBOJOB  (MOHO-, M- U
nojucaxapuzapl). [moko3a — mpocreiimuii MoHOcaxapua: 0COOEHHOCTH
CTPOEHHS MOJIEKYJIbI, (PU3NUECKHEe U XMMUUYECKHE CBOMCTBA (B3aUMOeHCTBIE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHMAayHBIM pPAacTBOPOM OKCHJIA

cepebpa(l), BoccranoBienue, OpoKeHUE TIIOKO3bI), HAXOXKACHUE B MPHPOJE,




NpUMEHEeHHe, Ouosorndeckas poib. DorocwHTe3. DpyKTO3a KaK H30MEP
roKo3bl. Kpaxman u nesmnrosioza Kak npupojHble noiumepbl. CTpoeHue
Kpaxmalna M LeJuitoyio3bl. Pu3nyecKkue M XMMHUYECKHE CBOMCTBA Kpaxmaia

(ruapoinn3, KaueCTBEHHAs peaklys ¢ UOJIOM)

A3oTcozeprKale OpraHn4eckKue CoeAMHEHNS

4.1

AMUHOKHUCIOTHI Kak aMm(poTepHble OpraHudeckre coequHeHus. Guzndyeckue u
XMMHUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpuUmMepe riaununa). buonorudeckoe

3HAYCHHUEC aMUHOKHUCIIOT. HCHTI/I,I[BI

4.2

benkn kak NpHpPOHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAS W TPETUYHAsI CTPYKTypa OenkoB. XMMUYECKHE CBOMCTBA OEIIKOB:

Tuapon3, ACHATypalrd, KAHCCTBCHHBIC PCAKIIMU Ha Oenxu

BBICOKOMOHGKYHﬂpHBIe COCIUHCHUA

5.1

OCHOBHBIE ITOHSITHSA XHMHH BBICOKOMOIJICKYJIAPHBIX COGHHHCHHﬁZ MOHOMCED,
[MoJIuMEp, CTPYKTYPHOC 3BCHO, CTCIICHb MMoJIMMEpuUu3aluu, cpeansas
MOJICKYJIApHas Macca. OcHOBHBIC MCTOABbI CHUHTE3a BBICOKOMOJICKYJIAPHBIX

COGI{I/IHCHI/Iﬁ — noJIMmMEepu3alAa U NOJIMKOHACHCAI A

5.2

SKCHepI/IMeHTaHBHLIC MCETOAbl M3YUCHHUA BCHICCTB U HX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUE C 06pa3uaMH NpUPOAHBIX U HMCKYCCTBCHHBIX BOJIOKOH,

r1acTMacc, kayuykosB. [lonydeHne CHHTETHUECKOro KayuyyKa U pe3UHbI

11 KITACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

TeopeTnyeckrie OCHOBbI XUMUHU

11

XUMUYECKUN 2JIeMEHT. AToOM. JSapo aroma, H30TONBL. JJIEKTPOHHAs
000J104YKa. DHEpreTuYeckre ypoBHH, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-,
d-anemeHTbl. OCOOCHHOCTH pACIpEIe/ICHHUs JJIEKTPOHOB MO OpOHTANIAM B
aToOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOA0B. DIEKTPOHHAS KOHPUTYpAIUs

aTOMOB

1.2

[Iepnonnueckuit 3akoH u [lepmonnueckas cucreMa XMMUYECKHX 3JIEMEHTOB
JA.N. MengeneeBa. CBs3p nepuoauyeckoro 3akoHa u Ilepuomnueckoi
CUCTEMBI XUMHUYECKUX 31eMeHTOB [[.11. MenzeneeBa ¢ COBpeMEHHOU TeOpUeEn
CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHMUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIaM U

nepuojam. 3HaueHue NepruoNYECKOro 3aKOHa B Pa3BUTHH HAyKU




1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHJBI XUMHUYECKOW CBS3U
(KoBasieHTHAs HEMOJIsIipHAsT U TOJIApHAs, MOHHAs, MeTaminueckas). Monsr:
KaTUOHBl M aHUOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XHMHUYECKOM

cBsi3U1 (OOMEHHBIN U JJOHOPHO-AKIENTOPHBIN). BogopoaHas cBs3b

1.4

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa  MOJIEKYJISPHOTO W HEMOJEKYJISIPHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. THUIBI KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIIA KPUCTAUIMYECKOM PEHIETKH.
[lonsitne o mucnepcHbIXx cucrteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.

MaccoBast 107151 BEIIEeCTBa B pacTBOpE

1.6

Knaccudukanums HEOPraHUYEeCKUX COCIMHEHU . Homenkiarypa

HCOPraHUMYCCKUX BCIICCTB

1.7

Xumudeckas — peakmusa. Knaccudukamuss — XMMHYECKUX — peaknHid B
HEOPraHUYeCKOW W OpPraHWYECKOM XHMHH. 3aKOH COXPAaHEHUS MacChl
BEIIIECTB, 3aKOH COXPAHEHUS M MPEBPAICHUS SHEPrUU IMPU XUMUUYECKUX

pCaKnugX

1.8

CKopoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (JaKTOPOB

1.9

O6paTI/IMLIC peakniunu. XHUMHYECKOE paBHOBECHC. (DaKTOpLI, BJIMAOIIKE Ha

COCTOsIHME XUMHUecKoro pasHoBecus. [Ipunnun Jle larense

1.10

9J'IGKTPOJ'II/ITI/ILICCKEUI JUucconuranus. CuibHbBIC B cl1a0ObIe QJICKTPOJIUTHI. Cpezla
BOJHBIX PACTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaJ'ILHaH, menoyHas. Peakuuu

HOHHOTO 0OMeHa

1.11

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC pcaKkuuun

Heoprannueckas xumust

2.1

Hemeramnsl.  Ilomoxenune HemeramnoB B llepuoanueckonn  cucreme
xumudeckux anemeHToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOCHUSI aTOMOB.
®dusnyueckre CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETa/UIOB (Ha MpuUMepe

KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

2.2

XVWMHYECKHE CBOMCTBA BAKHEUININX HEMETAUIOB (TaJOTe€HOB, CEPhI, a30Ta,
dochopa, yriaeposa U KpeMHHMs) M HUX COCAMHEHUH  (OKCHU[OB,
KHCIIOPOJICOAEPKAIMX KHUCIIOT, BOAOPOJAHBIX coeAuHeHMi). IIpumeHenue

Ba)KHEHUIIIMX HEMETAIIJIOB U UX COCIUHEHUI

2.3

Meramnsl. [lonoxkenne meramwioB B [lepmoanydeckoil cucteMe XHMHYECKHX
anemeHtoB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX

o0oyoyek aTtomMoB MeTayuioB. OOmme ¢Qusnueckue CBOHCTBA METAJLIOB.




CmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUN Pl HAPSDKEHUN METAILIIOB

2.4

XWMHYECKHE CBOWCTBA BAKHEHUININX METAIOB (HATPUH, KaJIMHA, KaJbIIWH,
MarHui, aJJlOMAHHMA, [IMHK, XpOM, JKeJie30, Me/lb) U UX coenuHeHuit. Oomue

CHIOCOOBI TOTYYeHHS METAUIOB. [[pruMeHeHne METallIIOB B OBITY U TEXHHUKE

2.5

I'enetnueckas CBA3b HCOPraHNM4YCCKUX  BCIICCTB, MPUHAMJICKAIINUX K

Pa3JIMIHBIM KjIaCCaM

XUMUS U )KU3Hb

3.1

Pons xumun B oOecrieueHUH SKOJIOTHYECKOM, YHEPTEeTHUYECKON W IMHIIEBON
0€30MMaCHOCTH, pAa3BUTHH MeJWIUHBL. [loHSITHE O HAyYHBIX METOJax

II03HaHUA BCIIECCTB U XUMHYCCKHUX peaKuHﬁ

3.2

Hpe,[[CTaBJ'IeHI/IH 00 06IHI/IX HAay4YHbIX  IIPUHIOUIIAX  I[IPOMBINIJICHHOTO
IMOJIYYCHUA Ba)KHEHIITHX BCIICCTB. Yenosek B MHPEC BCUHICCTB U MATCPHUATIOB:
BayKHEHIIIIE CTPOUTCIIBHBIC MATCPUAJIbl, KOHCTPYKIHMOHHBLIC MAaTCpUabl,
KpaCKu, CTCKJIO0, KEpaMHKa, MAaTCpHajbl JJIA 3JICKTPOHHUKH, HAHOMATCpPUAJIbI,

OpraHn4YCCKHUC U MUHCPAJIbHBIC y,I[O6peHI/I$I

3.3

XuMHSIT U 3]I0POBbE YEJIOBEKA: IMPaBHJIa HMCIOJIb30BAHUSA JICKAPCTBEHHBIX
[pernapaToB, IpaBujia 0O€30IaCHOrO HMCIOJIb30BAaHUS IpEnapaTroB ObITOBOM

XHMHH B IIOBCETHEBHOM KU3HU




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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






