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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMeTa «XuMHUs» B 00pa3oBaTellbHbIX opranuzaunusax Poccuiickoit @enepannu,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0B K pa3pabOTKe MporpamMMbl MO XUMHUHU, K OINPENEICHUIO
o0mieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTAaTOB OOy4YeHHS U TpeOOBaHMI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
y4€éToM crenu@uKkd HayKu XUMHUU, €€ 3HA4YCHHs] B TO3HAHWHM MPUPOJIBI U B
MaTepUalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENEeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YENOBEKa, KOoTopoe (hopMHpyeTcs B XMMUU Ha OCHOBE MOHMMAHUSA
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, SKOJIOTHYECKON O€30MaCHOCTH U OXPaHBbI 30POBBSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcsi, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckor Xxumuu. @OpMHUpPOBAHUE AAHHOM CUCTEMBI 3HAHUU INPU W3yYECHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUH, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHNUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHM4eckol  XMMUU  MOJYy4alOT  Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[lox HOBBIM yriaoM 3peHUss B TmpeaMmeTe «XuMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00yYaromMMcs TPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHMS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBS3M XHMHUH C JAPYTHMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICITHBATH HHPOPMAITHIO U IPUMEHSATH €€ TSI TOTIOJTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
[EJIOM COJIep’)KaHue y4eOHOro mnpeamera «XUMHS» JTaHHOTO YPOBHS H3Y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHUEM, II03HABAEMOCTH IMTPUPOIHBIX SIBICHHUMN TyTEM IKCIIEPUMEHTA
U peIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX MpodieM, a
Takke Mpo0eM cCOepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTE€PUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, HMEIONTUX 0a30BOC 3HAUCHUE JIJISI PA3TMIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWsS XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUCCKOU
JESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEJSIMU HU3y4YEHHUs NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHHE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH uX
Pa3BUTHSA U CTAaHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMHUYECKUX PEAKIINIA, HEOOXOIUMBIX I IPUOOPETEHUS] YMEHUN
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBJICHUW, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEPUMEHTa, COOJIOJCHUEM IpPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IIpeMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME CpeAHero obmiero odpasoBanus. Ceroans B
IPENnoAaBaHUK XUMHUH B OOJIbIIEH CTENIEHH OTAAETCS NPEAIOYTEHUE TPAKTHUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHUU, a (PyHKIMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSMHU
aKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HU JUJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

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

ajanrtanusi 00yJaromMxcsl K yCJIOBUSIM JTUHAMUYHO Pa3BHUBAIOIIETOCS MHUpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopmupoBaHHe y OOyYarOmMXCS  KIIOUEBBIX  HABBIKOB  (KIFOUYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI OTbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B INO3HAHWM XHMHH, @ TaKXE JUIl OLUEHKH C MO3ULUH 3KOJOTHMYECKOU
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTraHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YyJaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMHpOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBIEHHOCTH XUMHUH, €€ BaXKHON POJM B PEHICHUH TI00aIbHBIX MpPoOsieM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yudeOHOM maHe cpenHero ooOmero oOpa3oBaHUs Y4YEOHBINM MNpeaMeT
«XuMHusA», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISIETCS 00S3aTENbHBIM Y4YEOHBIM
PEIMETOM.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYEeCcKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepUaAlIOB. Teopusi CTPOEHUS OPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHWYecKuX BelecTB. ['oMonorus, wu3oMepusa. XuUMUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenre o KiaccupuKaluu opraHUYecKux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTEeMaThyeckas) W TpPUBUAIbHBIE Ha3BaHUS
BAXKHEUIINX MPEICTABUTENEH KIACCOB OPTaHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHHUE ¢ 00pa3llaMK OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OPraHMYECKHX BEIIECTB, HAOJIOJACHUE U OMHCAHUE
JIEMOHCTPALIMOHHBIX OMBITOB MO TMPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPHU
HarpeBaHuM (IJI1aBJieHUEe, OOYTIMBAHUE U TOPEHUE).

Yriesoaopoant

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
MPOCTEHIIINE TPEACTABUTENIN aJKAHOB: (U3WYECKHME M XUMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHUsT U TOPEHHMs), HAXOXKAEHHWE B TMPUPOJE, MOIYyUYECHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN pAll. DTUIIEH U MPOMUIEH —
MPOCTEHIIINE TPEACTABUTENIN aJKEHOB: (PU3WYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJYYCHUE U TPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH Psifl. ALICTHIICH
— TMPOCTEHIIMIA TPENCTaBUTENIb AJIKHHOB: COCTaB, CTPOCHHUE, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MyYeCcKHe W XMMHYECKHE CBOMCTBA
(peakuuu TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJyYeHUE U TIPUMEHEHUE. 10.1)0/:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue U npumenerue. TOKCUIHOCTb apEHOB.
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['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIIUMHA K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThl: MOTyUYeHUE ITUIICHA U U3YUCHHE €TI0 CBOMCTB.

Pacuérnslie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHnyecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BomopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa U ATaHOJA HA OPTaHU3M YEIOBEKA.

MHoOroatoMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHu3M yenoBeka. [[puMeHeHre riunepruHa u STUIECHJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruiel U Kemouwvl. DopManbleru, —aneTanbACTUN: CTPOECHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepudukanuu), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTAaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KHUPOB.

VYrneBoabl:  cocTaB, KilacCHU(HUKAnus  YriieBogoB  (MOHO-, JU- H
nonucaxapuibl). ['7roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
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MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(ll), okucienne aMmMuadyHbIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’KEeHHE TIIIOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
nemtono3bl.  dusznueckue W XMMHUYECKHME CBOMCTBa Kpaxmana (THUApOJIu3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOAECHCTBHUE TJIUIEPUHA C
rugpokcugom meau(ll)), anpaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHNUE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KU CIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUS.

AMUWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coeuHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHYHAS CTPYKTypa OeiakoB. XUMHYECKHE CBOWMCTBA OCIIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMeED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALIMS U TTOJMKOHICHCALIHS.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
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HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, KJIacCH(UKalUs, TepUOJUIHOCTb, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €IUHUIIBI KX U3MEPEHUSL.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: MNUILEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO MHUTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUN dJeMEHT. AToM. Snpo aroma, H30TONBI. OJIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. CBA3b NEPUOAMYECKOTO 3aKOHAa W [leproanyeckoil CUCTEMBI
xuMHueckux anemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TEpUOaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM W JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.
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[TonsTne o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH IPU XUMHUECKUX PEAKLIHIX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
XuMH4deckoro pasHosecus. [Ipunnun Jle [lartense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U cinalble 31eKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOJIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAIBHOT'O HHIUKATOPa, PEAKIIUU HOHHOTO 0OMEHa), IPOBEICHUE
IpaKTUYECKON paboThl « BinsiHrEe pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XHWMHUYECKHE CBOMCTBA BaXHECHUINMX HEMETAJIOB (TaJOreHOB, CEPhI, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B Ilepuogmyeckonl crucremMe XMMHUYECKUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.
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XUMUYECKHE CBOWCTBA BAXKHEUIMX METAUIOB (HATPHil, KaJIUM, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COEAUHEHUHN.

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

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3YUYCHUE KOJUICKINH «MeTauibl M CIUIaBbl», OOPA3IOB HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétpl mMaccel BellecTBa Wi 00BbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMum B 00€Cri€UYEHUU SKOJIOTUYECKOU, PHEPreTUUeCKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEPUANIOB: BAXHEHIINE CTPOUTEIBHBIE
Marepuaibl, KOHCTPYKUHMOHHBIE MAaTepUasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOTO UCIOIL30BaHUS MPENapaToB OLITOBON XUMUU B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIlIUX ECTECTBEHHO-HAYYHBIX TOHSITUH, TaK U TOHSATUM, SBISIIOLIUXCS
CUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PH3MYECKUe BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.
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buonorus: kneTka, opraHuW3M, JKOCHCTeMa, Owocdepa, Makpo- u
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHANIOB, CEIIbCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IHIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OoOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM U  MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTHU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIHMi 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarolIUMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIMyue MPaBOCO3HAHUS AKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
[EJIU U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHSTHIMA B OOLIECTBE
HOpMaMU W TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ydbTaThl OCBOEHUS TNpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
00y4Yaromuxcsl 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHUS 00YUYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIpaB M 00sI3aHHOCTEM,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax MW MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
IIPOEKTOB, PEILIEHUH YYEOHBIX U [TO3HABATENIbHBIX 33144, BBIIIOJTHEHUN XUMUYECKHUX
DKCIEPUMEHTOB;

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

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTETBHBIX ~ HAOMIONEHWH, KPOMOTIMBBIX OKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUs, dTUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U TMOCTYIKM CBOMX TOBAPUILEH C
ITO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE ITOCIEACTBHUA 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

cOOIO/IeHNs TIpaBUiI 0€30MacHOro OOpalleHusi ¢ BeIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NIOHMMAHUS LEHHOCTH NPaBWJl HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyacTHE B PEUICHUH MPAKTUYECKUX 3a]ay
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);
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MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBOXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHUS:

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

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUA JOCTWKEHUA XUMHH  JUIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTHBHO MPOTHUBOCTOSATH UAECOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PALMOHATFHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMU
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXXHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIUHBI, O0OECHEYEHUH YCIOBUMN
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJly4aeMble 3HAHUS JJIs aHajdu3a U OOBSCHEHUS SBJICHUNA OKPYKAIOIIEro MUpa U
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IPOUCXOSAIINX B HEM NU3MEHEHUHN, yMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C LEJbIO MOYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XWMHUYECKHUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

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

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAQYMMBbIE  JUIS (bopMHpPOBaHUS  MHUPOBO33PEHUS oOyyJaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpAXKAIOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHble Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAJILHOW KOMITETEHITUN 00YYarOIIXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HABaTeJIbHBIMH
JelCTBUSIMM:

1) 6a30Bble JJOruvyeckKue aeMcTBUsI:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C OCTABIICHHBIMU LIEJISIMU;

HCIOJIBb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHSITUN M YCTAHABIMBATh UX B3aUMOCBS3b,
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UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCyKIEHUsl (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJEIIBHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmysa, ypaBHEHHE XUMUUECKON peakiuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSATENBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KAYECTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (PopMyIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;
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(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
orbope wuHPOpMaNMK, HEOOXOMUMOW [IJI1 BBIMOJTHEHUS YYE€OHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCII0JIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHdopMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((PU3ndecKkue U MaTeMaTUYeCKHe)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

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

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3a]ady, BBIOUpaTh HamOolee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3ysbTaThl OCBOEHHSI Kypca «OpraHuueckas XUMHSI»
OTpa)KaroT:
c(hOpPMUPOBAHHOCTh  NIPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,
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B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIHLHOMN
IrPaMOTHOCTH, HEOOXOAMMOM /AJIsi PEIICHUs] MPAKTHUECKUX 3a7a4 U HKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIHLHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS], U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKA,;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XWMHYECKYI0 CHMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMysT OpraHMYECKHMX BEIIECTB W YpaBHEHUHW XUMHUYECKUX PEAKIUH,
M3TrOTaBIIMBAaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEHIECTB JI1 WILIIOCTPAIUU HUX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKaline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, GopMalbIeTu, aleTanbIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAs KUCJIOTA, CTEApUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. bytnepoBa aiisi 00bsICHEHUS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;
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c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHMYECKHUX BEIIeCTB (METaH, 3TaH, STHICH, MPOIUJICH, alleTUIIeH, OyTanuen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
alleTanbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh T€HETUYCCKYIO CBSI3h MEXIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOAHBINA Ia3, yroJjib), CIIOCOOBI UX MEPEPaA0OTKH U MPAKTHIECKOE
IPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEAKIIHH );

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHITHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSIMHU TIO0 BBITOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KAU€CTBEHHbBIE PEAKITUU OPTAHNUYECKUX BEIECTB,
JeHaTypanus 0CIKOB MPU HArPEBaHWH, IBETHBIC PEAKIIMHA OCJTKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paToOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThbl XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHuCH YpPaBHEHUN COOTBETCTBYIOIIUX pEAKIUN Hu
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMM  COONIIONAaTh  TpaBWjia  DKOJIOTHYECKHU
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH
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ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BellleCTB, MoHuMasi cMmbica mnokazarens [I/IK, moscHsTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

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

JUISL CIENbIX M CHAa0OBUASIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHS Kypca «OOIas U HeopraHudecKas
XAMUSD OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJACTABICHUM: O XUMHUYECKOM  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUW IPUPOJIBI,
B (OpPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM cpeie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraoIIe MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKHUCJIEHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsT JUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DaBHOBECHE); TEOPUU W 3aKOHbI (TEeopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPTUU
MpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXXKHEHIIINX HEOPTAaHMYECKUX
BEII[ECTB B OBITY U MIPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUHU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJH30BATh XUMHUYECKYIH) CHUMBOJIUKY IS

cocTtaBieHuss (GOopMyJl BEUIECTB M  YpPaBHEHUM  XHMHUYECKUX  pEakKLuH,
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cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO HX COCTaBy K OMNpEeAeNEHHOMY Kiaccy/Tpyrie
COEJIMHEHUU (IPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCH/Ibl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
XxuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ysl MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, 0OBSICHATh 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynmam [lepuoandeckoit cucTemel XuMudeckux 35eMeHToB /1. 1. Meneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XMMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIUPOBATH XMUMHYECKUE PEAKIUU TIO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakiliy, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPAaBHEHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, yUnThIBas
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;
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c(OPMUPOBAHHOCTh YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKOMN
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHHI ra30B MpU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUM IUJIAHUPOBATH M BBINIOJIHATH XUMHUYECKUM
DKCIIEPUMEHT (pa3j0KEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOTO OOMEHAa, KayeCTBEHHbBIE pPEaKIUu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YNbTaThl XHWMHYECKOIO OJKCIIEpUMEHTa B (opMe 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIUil U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3YJIBTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOMU
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  DKOJOTHYECKHU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3ICMCTBUS HA KUBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAs
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cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAX IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

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

bopmyiL.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI pecypenI
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
[Tpenmet oprannyeckoii xumun. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2
99 HenpenenbHble yTaeBOJOPOIBI: AIKEHBI, 5 1
QJIKaTUECHBI, AJTKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2
24 [TpupogHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
uX nepepadoTka
Hroro mo pasneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHust
3.1 Crupter. @enon 3
3.9 Anpbneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CnoxHbIe 2(OUpbI
3.3 YrieBomsl 3 2
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Hroro no pazneny

13

Pasznen 4. A30Tc011ep>l<aume OPrauHnveCKue COCAUHECHUS

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Uroro mo pazneny 3
Pasznes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonanueckas cucTeMa XUMUYCCKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
13 XUMUYECKHE peakluu 6 1 1
Hroro no paszneny 13
Pasnen 2. Heoprannueckas xummusi
2.1 Merannbl
2.2 Hemeramibt 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no paszneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoausie  Ipakrueckue fll?»y‘leﬂl/lﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypenr
1 [Ipeamer opranM4ecKor XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHns OpraHM4EeCKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o kaaccuukanuu
3 opraHuueckux semects. HomeHnkinatypa 1
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMUECKUHN PSIJL
5 Meran u 3TaH — OpocTenIIre 1
MIPEICTaBUTENH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1
7 OTHIIEH U IPOIHJIEH — MPOCTENIINE 1
MIPEICTaBUTENH aJTKEHOB
8 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1
ATHJIEHA ¥ U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI
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AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKUU PSII.

10 N
AneTnieH — npocTermmn
IIPEICTaBUTEIND aJIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apensl: 6eH30:1 U TOIyoJ. TOKCUYHOCTD
apeHoB

13 I'enernyeckas CBA3b yII€BOLOPOAOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:

15 MIPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJI. BoopoaHas cBs3b

18 MHoOroaTroMHbI€ CIUPTHI: TUIICHTIIUKOIIb
U TIULEPUH
@DeHOI: CTPOEHUE MOJIEKYJIBI,

19 ¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
MIpUMEHEHNE

20 Anbnerusisl: GopMaNbIeTUa U

areTanpaerng. Aueron
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21

OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTHI: MypaBbUHAS U YKCYCHAs

22

23

24

[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBas ¥ OJIEMHOBAsE KUCIIOTHI, KaK
IIPEJCTaBUTENN BBICHIMX KapOOHOBBIX
KHUCIIOT

MBpl1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIee IeHCTBHE

25

CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX

3¢upoB

26

27

Xupsl: ruaponus, npuMeHeHue,
OuoJI0rHYecKast poJib JKUPOB
VYTneBobl: COCTaB, KJIAaCCH(UKAIIHS.
Baxneiinme npecTaBUTEeNN: TIIIOKO3a,
¢bpyxTO3a, caxaposa

28

Kpaxmai u nemirono3a Kak npupoHbie
MOJINMEPBI

29

KontponbHas paboTa mo pazaery
«Kucnopoacoaepxaiine opraHudecKie
coenuHeHU/ Beepoccuiickas
IpoBepoyHas pabora

30

OO01mmas xapakTepucThKa
a30TCOJCPKAIIUX OPTAHUICCKUX
coenuHeHuit / Beepoccuiickas
mpoBepoyHas pabora

31

AMUHBI: METHJIAMHWH M aHUJIUH

32




AMUHOKHCIIOTHI KaK aM(pOTepHBIC
OpraHUYECKUE COCTUHEHUS, UX

32 ononornyeckoe 3Hauenue. [lenrunsl.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

33 OCHOBHBIE TTOHSITUS XUMHHU

BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ

OcHoBHBIE MCTOJBI CHHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN.

[InacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

33




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHas! KOH(UTYpaLnsi aTOMOB

[Tepuoanueckuii 3akoH u [lepuoanueckas
cUCTeMa XUMHU4ecKux snemenToB /1. 1.
Memnpeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMMHYECKHX 3JIEMEHTOB M UX COCIUHECHUN
10 TPYIIaM U Nepuoaam. 3HaueHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux anemenToB .M. Menieneesa
B pa3BUTHHU HAYKU

CTpOCHI/IC BEIleCTBA. XMMHUUECKas CBs3b,
eé BUBbI;, MCXaHU3MBI 06pa3OBaHI/IH
KOBAJICGHTHOM CBS3H. BO,Z[OpOI[HEl}I CBA3b

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

ITousTue o JUCIICPCHBIX CUCTEMAX.

HUctunnnie n KOJUIOUAHBIC PACTBOPBLI.
MaccoBas 10715 BEILIECTBA B pacTBOPE

34



Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAMHCHUIA.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPaHEHHUs U IPEBPALLECHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAsT JUCCOLHAITHS.
[TousiTre 0 BogopoaHOM mokaszaresie (pH)
pactBopa. Peakiiu noHHOro oOMeHa.
I'maponns opraHnvecKkux u
HEOPTraHWYECKUX BEIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB U pacCTBOPOB COJICH

KonTtponbHast pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMUMHI

14

Mertamisl, UX MOJOKESHUE B
[Teprnonnueckoi cucTeMe XUMHUYECKUX
snemenToB 1. . MenaeneeBa u
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O0COOCHHOCTH CTpOCHHUs aToMOB. O01Ine
¢du3nveckre CBOMCTBA METAIIIIOB

15

16

17

CruiaBbl METaJUIOB. DJIEKTPOXUMUYECKUN
PAI HaIIPSKEHUN METaJIOB
XHUMHUYeCKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHECHUIN

XHUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIUHEHUN

18

19

20

21

XUMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHUN

[TpakTueckas paborta Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«Meramns»"

HewmeTanbl, uX MojiokeHHue B
[Tepuoanueckoit cucreMe XUMHUECKUX
sneMenToB . 1. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB
®du3nyecKue CBOWCTBAa HEMETAJLIOB.
AmnoTponusi HeMeTauIoB (Ha puMepe
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

22

XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
AX COeINHEHUH

23

24

XuMHUecKue cBoiicTBa a30T1a, Gpochopa u
AX COeINHEHUH

XHUMHUUYECKUE CBOMCTBA yIiIepoJa, KpEMHUs
U UX COCTUHECHUN

36




25

[IprMeHeHne Ba)KHEMIIMX HEMETAIUIOB U UX
COCIMHEHUN

26

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
Teme «HemeTamner». Beraucinenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

27

28

[TpakTuueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"Hemertambi"»

KoHTposbHas pabota 1mo Temam
«Mertamiae» n «Hemeramisry»

29

Heopranuueckue u opranuueckue
kucinoTsl. Heopranunueckue u
OpraHMYECKHE OCHOBAHUS

30

AM@oTepHbIe HEOpraHUYECKHE U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX
BEILIECTB

31

POJ'II) XUMHUU B O6€CH€'—I€HI/II/I
9KOJIOTHYECKOH, SHEPreTHIEeCKON U
MUTIEBON 0€30MaCHOCTH, PA3BUTHH
MEIUIIMHBI

32

33

[IpencraBnenust 06 0OMIMX HAYYHBIX
MPUHITUITAX POMBIIUIEHHOTO TIOTYYEeHHUS
BaKHEHIIINX BEIIECTB

Yenosek B MHUPE BCIIECCTB U MATCPUAJIOB

34

XUMUS U 300pOBBE YEIOBEKA

37




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

3 4

38
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

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

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XUMHHU B MO3HAHUU
ABIIGHUN MPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUSI K CBOEMY 3/JI0POBBIO U MPUPOIHOM Cpelie

1.2

Bianenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIime MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIATENILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKelerT,
dyHKUMOHANIBHAA ~ TpyNNa, paaukans,  HM30MEpHs, H30MEpHI,
TOMOJIOTMYECKUN PSAI, TOMOJIOTH, YIJEBOJAOPOIbI, KHUCIOPOA- |
a30TCcoACpIKaIIUe COCTUHCHUS, OMOJIOTMYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKK1), MOHOMED, TTOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHYECKOTO CTpoeHHs opraHudeckux BeriecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IOJYUCHHMH U O€30mMacHOM
WCIIOJIb30BAHUM BaXXHEUIIUX HEOPraHUYECKHMX U OPraHMYeCKUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

CdopMUpoBaHHOCTh YMEHHUW BBISIBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHaBIMBATh WX  B3aUMOCBA3b,  HCIIOJIBL30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OINMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COCTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHU UCTIOTIB30BaTh XUMUYECKYIO CHMBOJIHKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMya OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHYECKUX  peaklUui,  M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpPTaHWYECKHUX BEIIECTB IJS WIUIIOCTPAlMM WX XHUMHYECKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHHUS

40




1.5

ChopMupOBaHHOCT YMEHHUH YCTaHABIMBATh PUHAIE)KHOCTD
W3YYEHHBIX OPraHMYECKHMX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) coeAuHEeHHH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKAlllUe€ COEIMHEHHMSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUs), JlaBaTb UM Ha3BaHMsI IO CUCTEMAaTUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHUYECKUX COCTMHEHUX (OJMHAPHBIE U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHHs opranndeckux pemiectB A.M. byTtiepoBa st 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHU A

ChopMupoBaHHOCTH YMEHHI TNPHBOAWTH TPHUBHAIBHBIC Ha3BaHUS
OTJICIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHon, dopManbiaerua, aueTaibleru,
MypaBbHHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasi KUCJOTa, IJII0K03a, (PYKTO3a, Kpaxmal, LEJUIH0JI03a,

TJIALMH)

2.2

CdopMUpOBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE,
bu3HYeCKne M XUMHUYECKHE CBOWCTBA THUITUYHBIX IPEICTABUTEIICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIecTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyramueH-1,3, metunOyraauen-1,3, GeHzomn,
METaHOJI, ITAHOJ, STUJICHTIINKOIIb, TIIHIIEPUH, ()EHOJI, alleTaTbICTH]I,
MypaBbHHAS M YKCYCHAsl KHCIIOTHI, TJIFOKO3a, KpaxMaJ, IeJUTi0J03a,

AMHUHOYKCYCHas KI/ICJIOTa)

2.3

ChopMHPOBaHHOCTH YMEHUS MILTIOCTPUPOBATH TEHETHUUECKYIO CBSI3b
MEXIY TUIUYHBIMU  MPEACTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OPraHUYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLINX

XUMUYECKHUX PEaKIUi ¢ UCTIOIH30BAHUEM CTPYKTYPHBIX (popMyit

2.4

CpopMUpOBaHHOCTb ~ YMEHHUS  XapaKTepU30BaTh  HCTOYHHKHU
YIIEBOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJb), CIOCOObI
UX TepepaboTKM W MPAaKTHUYECKOe MPHUMEHEHHE IPOJIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl
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3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4YHOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMMUYECKHUX SBJICHUN (HAONIIOJICHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HCIOJIbH30BATh
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS I TPUHATHS PENICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHU COONIOAATH TPAaBHIA ITOTH30BAHUS
XUMHYECKOH TOCY0 M J1a0OpaTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiIa OOPAIICHUS C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIUSMU

11O BBIIIOJHCHUIO .Ha60paT0prIX XUMHUYCCKHUX OIIBITOB

ChopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATH M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHUYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyYEHUE STUJIEHA M HW3Y4YEHHUE €ro CBOIICTB,
KAueCTBEHHBIE PEaKIUU OPraHMYECKHUX BEIIECTB, JI€HATypaIus
OEJIKOB IIPY HArPEBAHHHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMU TEXHUKH OE30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM OOOPYAOBAHHMEM; IMPEACTABIATh PE3YyIbTaTh
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peaknuid ¥ (HOPMYJIHPOBATh BBHIBOJIBI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CopMupoBaHHOCTH ~ YMEHHHl  IPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO
BEIIECTBA WJIM TNPOJYKTa PEaKIMM 10 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJIHOTO U3 UCXOIHBIX BELIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupOBaHHOCT ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyl0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nHpopmanuu, cetb IHTepHET 1 Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHMM COOJIO/IAaTh TpaBUiIa SKOJOTUYECKU
11e1eco000pa3HOro MOBEACHUSI B ObITY M TPYIOBOM JEATEIBHOCTH B
LEJIIX COXPAHEHHUS CBOETO 3/0POBbS M OKPYKAIOLIEH MpHpOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTh BO3JEHCTBHS Ha YXUBbIE OpPraHU3MbI
OTIpeNIeIEHHBIX OPTaHMYECKHIX BEIIECTB, TOHUMAs CMBICTT IIOKa3aTellst
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllMK), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIIECHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3Mm 4€CJIOBCKaA
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11 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero odpasoBanusi

1

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

1.3

Binanenune cucremMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHUH  DAJIEMEHT,  aToM,
SIIEKTpOHHAss 000j04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHMTAIIN
aTOMOB, HWOH, MOJICKYJIA, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTb,
CTENEHb OKHUCJICHUS, XMMHYECKass CBS3b, MOJIb, MOJISIDHAs Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBI XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJIUTHYCCKOM
nucconmanuu, Ilepmonnueckuit 3akon .M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMHUH,
(hbakTONMOTHMUECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30ITaCHOM HCIOJIb30BAHUN BOKHEHIIIMX HEOPraHUYECKHX BEIIECTB B

OBITY M IIPAKTUYECKON JEATEIbHOCTH YEI0BEKa

ChopmupoBaHHOCTh YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBS3b W3YYEHHBIX TOHITHH, MPUMEHSITH COOTBETCTBYIOIIUE
TOHSATHSA TPU OINUCAHUM CTPOCHUS U CBOMCTB HEOPTaHUYECKUX
BEILIECTB U MX MPEBPALICHUH; BBISABIATh B3aUMOCBSI3b XUMUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABIECHUSMHU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAaHUS BEIIECTB U
XUMUYECKUX SIBJICHUM (HAONIOJeHUEe, HW3MEpEHHe, HKCIIEPUMEHT,

MOI[CJ'II/IpOBaHI/Ie)

14

ChopMupoBaHHOCTh YMEHHMM ONPENENATh BaJ€HTHOCTh U CTENEHb
OKHCJICHUS XMMHMYECKUX DJJIEMEHTOB B COCIUHEHHUAX Pa3IMYHOIO
COCTaBa, BHMJ XHMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJJIn4yecKasi, BOAOPOIHAs) B COETMHEHUSX, TUIl KPUCTAJUINYECKOM
PEIETKH KOHKPETHOIO BEIeCcTBa (aTOMHasl, MOJIEKYJIsIpHasi, HIOHHas,

MeTaJuIn4yecKas)
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1.5

ChopMupOBaHHOCTh YMEHHI OMPEAETATH XapaKTep cpellbl B BOJHBIX

pacTBOpax HEOPraHUUECKUX COEAUHEHUN

1.6

1.7

1.8

ChopMupoBaHHOCTh YMEHHS KIacCHU(DUUIUPOBATh XUMHUYECKHUE
peakuuy 1o pa3IuYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEILIECTB, TEIIOBOMY d(dexTy peakuuu, HU3MEHEHHIO CTEIeHeH
OKHUCJIGHHS  JJIEMEHTOB,  OOpaTUMOCTH  PEaKIHH,  YyYacCTHIO

KaTaJinu3aTopa)

ChopMUpOBaHHOCTE YMEHHI COCTABJIATH YPAaBHCHHS peaKIui
pPa3IMYHBIX THUIOB, IOJHBIE WM COKpPAIIEHHBIE YPAaBHECHHUS peaKUui
MOHHOTO OOMEHa, YYUTHIBas YCJIOBHS, MPU KOTOPHIX ITH PEAKIHH
HIYyT 10 KOHIA

CdopmupoBaHHOCTH yYMEHUI MIPOBOJIUTH peakuuu,
MOATBEPKIAIOIINE KaueCTBEHHbIN COCTaB Pa3InYHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATh OINBITHBIM NYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

1.10

1.11

CpopMHUpPOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEILHO-
BOCCTaHOBUTEJIBHBIX peakuuit IIOCPEACTBOM COCTaBJICHUS

ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTHU
XUMHUYECKOHN peaklny OT Pa3iNdHbIX (haKTOPOB

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMELICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCIMOCTH OT BHEIIIHETO BO3ACHCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIca I[lepuognueckoro
3akoHa .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHCTEMAaTU3HUPYIOLIYI0, OOBSICHUTENIBHYIO U  HPOTHOCTHYECKYIO
byHKIIIN

ChopMupoBaHHOCT ~ YMEHMH  XapaKTepHU30BaThb  3JIEKTPOHHOE
CTpOCHHE aTOMOB XMMMYECKHX DJJeMEeHTOB 1-4 mepuoios
[lepmonnueckoir  cucreMbl — XUMHYecKuX  anemeHTtoB .M.
MenzeneeBa, HCIIOB3Ysl MOHATHS «S-, P-, d-2JIEKTPOHHBIEC OPOUTAIIH,
«QHEPreTUYeCcKre YPOBHUY», OOBICHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUH IO MEPHOJaM U
rpynmnaM [leproguueckoil cucteMbl XMMUYECKHUX 3yeMeHToB J[.H.

Menneneesa
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2.3

2.4

CdopmupoBaHHOCTE YMEHHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEIIECTB Pa3IUYHBIX
KJIaCCOB, IMOATBEPIKAATH CYIIIECTBOBAHNE T€HETHUYCCKOM CBSI3U MEXKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMUpOBaHHOCTb YMEHHMH yCTaHAaBIMBaTb IMPUHAIEKHOCTD
HEOPraHUYECKUX BELIECTB 10 UX COCTaBY K ONPEIECIEHHOMY Kiaccy
(rpymnme) coequHeHui (IPOCThIE BEIIECTBA — METAIUIBI U HEMETAJLIIBL,

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

2.5

2.6

ChopMupoBaHHOCTb YMEHUH HCII0JIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUI1 COCTaBJIEHUS! (OPMYJl BELIECTB U YpPaBHEHMH XMMHUYECKHX
peakmwii, cuctematrnaeckyro HomeHkinarypy (IUPAC) u tpuBnanbHbie
Ha3BaHMsI OTHEIbHBIX HEOPraHWMYECKHUX BELIEeCTB (yrapHblii ras,
YIJIEKUCIIBI ra3, aMMuUak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJA, TUPUT U IPYTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHAYECKHE CBOWCTBA HEOPraHUYECKUX BEIIECTB  Pa3IHMYHBIX
KJIACCOB, MTOATBEPIKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEGOPTaHWYECKMMH  BEIIECTBAMH C  TOMONIIBIO  YpPaBHCHHM

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHATH
XUMHUYECKHH SKCIEpUMEHT (pa3sioKeHUEe NepoKcHIa BOJAOpoJa B
IIPUCYTCTBUY KaTaJIN3aTopa, ONPEENICHHE CPE/Ibl PACTBOPOB BEILIECTB
C NOMOMIbIO YHHBCPCAJIBHOTO HHAWKATOPA, BJIIMAHUC PA3JTUYHBIX
(akTOpOB Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklM HOHHOIO
oOMeHa, KaueCTBEHHbIE pPEeaKLUu Ha CyabdaT-, KapOOHAT- U XJIOPHU/-
AHWOHBI, HA KaTUOH aMMOHMUs, PCUHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
o Temam «Mertael» U «HemeTanasl») B COOTBETCTBUU € MPaBUIIaMU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
1a00paTOpHBIM ~ O00OpYJIOBAaHUEM;  MHPEACTABIATH  PE3YJIbTaThl
XUMHUYECKOIO JKClepuMEeHTa B  (QopMme 3amucu  ypaBHEHHH
COOTBETCTBYIOIIUX peakuuil U (GopMynupoBaTh BBIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

2.8

ChopMHUpOBaHHOCT, yMEHHH COOJIOATh TpaBUja TOJb30BaHUS
XUMHYECKON TMOCYIOW M J1abopaTOPHBIM OOOPYIOBaHHEM, a TaKXKe
MpaBUIIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSIMH

110 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB
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2.9

3.1

3.2

3.3

ChopMUpOBaHHOCTH ~ YMEHHH  XapaKTepu3oBaTb  XUMHUYECKHE
IIPOLIECCHI, JIEYKALIUE B OCHOBE IIPOMBIIUICHHOIO ITOJIy4EHUSI CEPHOU
KHUCJIOThI, aMMHaKa, a TaKkke cOpMUPOBAHHOCTh IIPEJICTABICHUN 00
Oo0IMX HayyHbBIX MPUHLMIAX U 3KOJIOTMYECKHX MmpolieMax

XUMHUYECKOTO MPOU3BO/ICTBA
Xumus U )Ku3Hb. Pacu€Tsl

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIONMIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpA, POJM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOW JIIst
pelleHrs NPAaKTHYECKUX 3a/7ad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdopmupoBaHHOCTH yMEHUN KPUTHYECKH aHAIM3UPOBATh
XMUMHUYECKYI0 HMH(OpMaIuio, MojaydaeMyro M3 Pa3HbIX MCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUK, ceTh IHTEpHET U Ipyrue)

CpopMHUpPOBAaHHOCT, YMEHHH COONIOAATh MpaBHiia HKOJIOTHYECKU
1enecoo0pa3Horo MoBeAeHUs B OBITY U TPYAOBOH JAESITEILHOCTH B
LEIAX COXPAHEHUs CBOErO 3J0POBbs M OKPYKAKOIIEH NPUPOJHOU

cpebl

3.4

3.5

Oco3HaBaThb OMNAacHOCTh BO3JEHUCTBUS Ha JKUBBIE OPIraHU3MBbI
ONpEACNEHHBIX BEIIECTB, MOHMMAas cmblcan mokazarens [IJIK,
MOSICHATH Ha IPUMEPAX CIOCOOBI YMEHBIICHUS M TIPEAOTBPAILIEHUS UX

BpCIAHOIO BOSI[GﬁCTBH?[ Ha OpraHu3M 4€JI0BCKa

ChopmupoBaHHOCTH ~ yMEHMI  MPOBOJUTH  BBIYUCICHUA  C
WCTIOJIh30BAHNUEM TIOHSTHS «MaccoBasi JIOJISl BEIIECTBA B PacTBOPEY,
OOBEMHBIX OTHOILEHUH Ta30B NPH XUMHUYECKHX pPEaKIMIX, Macchl
BeleCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WiId 00BEMY OJIHOTO M3 YJaCTBYIONIUX B PEAKIIUU BEIICCTB,
TerI0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIHICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
1

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

TeOpCTI/I‘leCKI/IC OCHOBBI OpFaHH‘ICCKOﬁ XUMHUHU

Hpez[MeT OpFaHHqCCKOﬁ XUMHUHU: €€ BO3HHMKHOBCHHEC, Pa3BUTUC U 3HAYCHUC B
IMOJIYYCHHUHN HOBBLIX BCIICCTB M MATCPUAJIOB. TCOPI/ISI CTPOCHUA OPTraHUYCCKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (OpPMYJIBl OpPraHWYECKHX BemiecTB. ['omornorus, wuzomepus.
XHAMHYECKas CBSI3b B OPraHUYECKHX COCAUHEHUSAX — OJUHApHBIC M KPaTHBIC

CBA3H. HpeI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

1.3

Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE

Ha3BaHUS Ba)KHEHIITNX Hpe,ﬂCTaBHTCHeﬁ KJIACCOB OPraHM4YCCKHUX BCIICCTB

2.1

YrieBogopoasl

AJKaHBI: COCTaB MU CTPOCHHUE, TOMOJIOTMYECKHMW psia. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENH allKaHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakiuu 3aMeleHus W TOPEHUSs), HAXOXKJICHHUE B TPHUPOJE, MOJyUYEeHUE U

IIPUMEHEHHE

2.2

2.3

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiA. DTHIEH U MPONUJIEH —
MPOCTEHIINE MPEICTABUTENN ANKEHOB: (U3NYECKHEe W XMMHUYECKHE CBOMCTBA
(peakuu TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUIpPATAllMM, OKHUCICHUA U
MOJINMEPU3AIUH ), TOJTyYeHUE U IPUMEHEHUE

Ankanuensl: Oyramuen-1,3 u wmetunOyraaueH-1,3: cTpoeHue, BaxHeHIIMe
XMMHUYECKHE CBOMCTBA (peakius noiuMepusanun). [loaydeHne cCHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

2.5

AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUN psifl. ALICTUIICH —
MPOCTEUININIA TIPEICTABUTENIb AJIKHHOB: COCTaB, CTPOCHHE, (U3HYECKHE U
XUMHYECKHE  CBOMCTBAa  (peakuuu TUAPUPOBAHHUSA,  TaTOT€HHPOBAHUS,

ruaparanuu, I OpCHI/I}I), TOJIYYCHHUEC U IPUMCHCHUC

Apensl. beHson: coctaB, cTpoeHue, (U3HUECKHEe W XMMHUYECKHE CBOMCTBA
(peakuuy TaJOreHUPOBAHUS U HUTPOBAHUS), TMOJIYyYEHHE U TPUMEHEHHE.
Tomyon: coctaB, crpoeHHe, (PU3NUECKHEe W XMMHYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUs), TONydYeHUE W MpuUMeHeHHe. TOKCHMYHOCTh
apeHoB. ['eHeTnueckas CBSI3b MEXKIY YIJIEBOAOPOAAMH, MPUHAAJIECKANUMU K

Pa3IMYHBIM Ki1acCcaM
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2.6

3.1

3.2

3.3

IIpuponHble WCTOYHUKM yriIeBOAOpoAOB. IIpupomHbBI ra3 M IONYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEKHUHI (TepMHUYECKUH, KaTanuTudeckuil), muposus. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITy. KamMeHHBbIi

yroJib U IPOAYKTHI €T0 MepepadoTKH
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OAHOATOMHBIE CHOUPTHI. MeETaHON W 3TAHON: CTPOEHUE,
¢du3nyuecKkue W XMMHUYECKHE CBOWCTBA (pEaklMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPOIaMU, TOpEHHUE), MpUMeHeHHe. BoaoponHble CBS3M MEXIY
MOJIEKYJIaMH CITUPTOB. /[eficTBHE METaHOJIa U 3TaHOJA Ha OPraHU3M YEJIOBEKa.
MHOroaToMHBIE CIIUPTHI. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (pr3ndeckue
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJLJIaMU,
KaueCTBEHHAasl peakiisi Ha MHOTOATOMHBbIE CHUPTHI). [leiicTBre HAa OpraHusm
yenoBeka. [[pumeHenue rivuepruHa u STUICHTITUKOIS

@deHol: CTpOEHHE MOJIEKYNbl, (U3MYEeCKHe M XHUMHYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue peHona

Anpaeruipl 1 KeToHbl. DOpMaNbIETU/l, alleTalbICTHI: CTPOSCHUE, (PU3NUYECKHe
M XUMHUYECKHE CBOMCTBAa (peaklUMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbBIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE

3.4

3.5

OHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KUCIOThL. MypaBbHHAS U YKCYCHAs
KHCJIOTBI: CTpOeHHE, (PU3MYecKre ¥ XMMHUYECKHUEe CBOWCTBA (CBOMCTBa, 0OIIMe
JUI Kjacca KHCJIOT, peakuus »Tepu(uKanuu), MOJIydeHHe U TPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

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

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA yriaeBoI0B (MOHO-, JU- U MOJIMCAXaPUIbI).
I'moko3a — mpocTedmuil MOHOCaXapHua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIb,
¢usnyeckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHE C THIPOKCHUAOM
menu(ll), okucieHume amMmmauyHbIM  pacTBOopoM  okcupa  cepebpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE TIIIOKO3bI), HAX0XKJIEHUE B IPUPOJIe, TPUMEHEHHE,
6uosiornyeckas posib. Porocunte3. PpykTO3a Kak U30Mep IoKo3bl. Kpaxman
U LEJUTI0JI03a KaK MpUpoaHble oauMmepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnueckue W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A3oTcoiepikaliie OpraHn4eckie CoeIMHEeHNs
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4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHu4Yeckne coenuHeHus. OPu3nueckue u
XMMHUYECKHE CBOWCTBA aMMHOKMCIIOT (Ha MpuUMepe TIuiuHa). buomornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mNpUpOAHBIE BBICOKOMOJIEKYJISpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBa OENKOB:

THAPOJIN3, A€HaTypalus, KaY4€CTBCHHBIC PEAKIIUMU Ha Oenku
BBICOKOMOHGKYJIHPHBIG COCAUHECHUA

OcHOBHbIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEpPU3ALUHU,  CPEAHSS
MoJieKyJisipHass Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COG,Z[I/IHeHI/Iﬁ — [MOJIMMEPpHU3alnA U ITOJIUKOHACHCA U

5.2

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

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

11 KIIACC

Kon
1

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

TeopeTnueckrue OCHOBbI XUMUHU

11

1.2

1.3

XUMHUYECKUH 37IeMeHT. AToM. Slipo aToMa, H30TOMBI. DIEKTPOHHAS 000JI0UKa.
DHepreTUyecKre YpOBHH, OyPOBHUA. ATOMHBIE OpOUTAIH, S-, P-, 0-3JIEMEHTHI.
Oco6eHHOCTH pacipeeNieHusl 3JEeKTPOHOB 110 OpOUTANISM B aTOMax 3JIEMEHTOB

MEPBLIX tleT]i»I]f)éX Nepruoaos. BJICKTpOHHaSI KOH(l)I/II‘ypaI_II/ISI aTOMOB

Ilepnoanueckuii 3axkoH U Ilepuoanueckas cucreMa XMMHUYECKHX AJIEMEHTOB
J.. Menneneea. CBsi3b nepuoaudeckoro 3akona u [lepuoanueckoii cucremsl
XUMHYECKHX 31eMeHTOB J[.M1. MenneneeBa ¢ COBpEMEHHON TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHYECKHX JJIEMEHTOB M
o0pa3yeMbIX UMM TPOCTBIX M CIIOXHBIX BEIIECTB IO TPYMIaM U TEPUOaM.

3HadeHue NEepUoOANYCCKOr'o 3aKOHA B PA3BUTHUUN HAYKU

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHAbl XUMHMYECKOM CBSI3U
(koBasieHTHasl HETOJSIpHAS W TOJSpHAs, WOHHAs, MeTauimueckas). oHsr:
KaTHOHBI M aHUOHBL. MeXaHM3Mbl 00pa30BaHHUS KOBAJICHTHOW XHMHYECKOU

cBsi3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BomopoaHas cBs3b

14

BanentHocTs. 9HCKTp00TpI/IL[aTeHBHOCTB. CrerneHb OKUCICHUS

1.5

BemecrBa MOJICKYJISIDHOT'O 1 HCMOJICKYJISIPHOT'O CTPOCHU . 3aKO0H ITOCTOSHCTBA

COCTaBa BellleCTBa. THIIBI KPpUCTATNINYCCKUX pCI_HéTOK. 3aBUCHMOCTh CBOICTBA
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BEIIECTB OT THUIA KPUCTAUIMUECKOW pewmérku. lloHsatue o agucnepcHsIxX
cucreMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBast 10 BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HEOPTraHNYCCKUX BECIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukauus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMYecKOoil XUMHUU. 3aKOH COXPaHEHUsI MaCChl BEILIECTB,

3aKOH COXpPaHCHUA U NPCBpALICHUA SHCPIUU IPHU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

OOpartumMble peakuuu. XUMUYecKoe paBHOBecHe. (akTOpbl, BIMSIOIIME Ha
COCTOsAHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [larense

Onexrtponutrdeckas quccormanysi. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX pPAacTBOPOB BEIIECTB: KHUCHAsA, HEUTpanbHas, IienodHas. Peakuuun

HOHHOTO 0OMeEHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

Heopranuueckas Xumus

Hewmetannsl. [Tonoxxenue HemeramnioB B [lepuoanyeckoil cucteMe XUMUYECKUX
snementoB J[.Ml. MenneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB. DHU3UYECKHE
CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (HAa IMpHUMEpPE KHUCIOpOoaa,

cepsl, pocdopa u yrirepoa)

2.2

2.3

XUMHYECKHE CBOMCTBA BAXKHEHINIMX HEMETA/UIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yraepoga W KpPEeMHHS) M HUX  COCIMHEHUH  (OKCHIOB,
KHCTIOPOJICO/ICPXKAIIUX KHUCIIOT, BOJOPOIHBIX coeduHeHwuil). I[IpumeHeHue

BaKHEHUIIINX HEMETAIIJIOB U UX COCAUHEHUI

Meramnel. [lonoxenue meramnoB B llepruoanueckor cUCTEME XUMHUUYECKUX
anemenToB JI.M1. MenneneeBa. OCoOO€HHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasuioB. O01re puznueckre cBoMcTBa MeTaIIOB. CIUTaBbl METAIIOB.

3HeKTpOXHMH‘leCKI/Iﬁ pan HaHpH)KeHHfI MCETAJIJIOB

2.4

2.5

XUMHYECKUE CBOMCTBA BAXKHEWIINX METAJJIOB (HATpUM, KaJMid, KaJbIWH,
MarHuii, allOMMHUNA, [IUHK, XpOM, XKEJIe30, Mellb) U UX coenuHeHuit. OO0mue
CrocoObI TOMy4YeHUs MeTalUIOB. [[pruMeHeHne MeTallIoB B OBITY U TEXHHUKE

I'eHeTnueckas CBSI3b HEOPraHUYECKUX BEILIECTB, IPUHAIICKAIINX K PA3JTUYHBIM

Kj1accaM

XUMHS U )KU3Hb
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3.1

Ponp xumMuu B 00eCneYeHHH SKOJIOTHYECKOH, DHEPreTUYECKOW W IMHIIEBOU
0€30MacHOCTH, Pa3BUTHH MEAUIMHBI. [[OHATHE O HAYYHBIX METOAAX MO3HAHUS

BE€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HAaYYHBIX IMPUHIUIIAX TPOMBIIIJICHHOI'O IMOJIYYCHUA
BaKHEHIIINX BC€IICCTB. Yenosek B MHUPE BEIICCTB U MaTCpHaAIOB: BaKHEHIIIHE
CTPOUTCIIBHBIC MaTCpurajibl, KOHCTPYKIMOHHBIC MaTCpHajbl, KpaCcKu, CTCKIIO,
KepaMuKa, MaTCpualibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MHUHEpaJIbHbIEC y00peHUs

3.3

Xumus u 3A0POBLC HYCJIOBCKA: IIpaBWJia HCIIOJIB30BAHUA JICKAPCTBCHHBIX
mpenaparoB, IIpaBujia 0€e30IacHOI0 HCIIOJIb30BaHUs mpenapaTron OBITOBOM

XUMHU B HOBCCI[H@BHOﬁ KHU3HHU
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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