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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOiiero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrPaMMBl CpeaHero ooOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrenuu npenogaBanus yaeOHOTO
npeaMera «XMMHUs» B 00pa3oBaTelbHbIX opraHuzaunusax Poccuiickoit denepanuu,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
o0mieil ctparernt oOydeHusl, BOCIIUTAHUS U Pa3BUTUS OOYUaIOLUXCs CPEICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMsl, PE3yJbTAaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3alUuM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB NIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHOHN cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeIHEr0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEp)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAEIEHBI B MPOTrpaMMe IO XHUMHH C
yaéToM crenuPuKd HayKd XUMHUM, €€ 3HA4YCHHs B TO3HAHUU TPUPOILI U B
MaTepUalbHON XKU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LENeH U MPUHILIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XuUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOylo poyib B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILJICHUS, B
CO3J[aHHE LIEOCTHOIO MPEACTABICHUSI 00 OKPYKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIbI U YENOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MMPA, OCO3HAHUSA B3aUMOCBS3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEUCTBYS C APYrMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUECHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IIPOJIOJDKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  ripeAMeTa  «XUMHsS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeopraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHHsI KOTOPBIX SIBJIAFOTCS. OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMBbl 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
IpeJICTaBICHUN 0 CTpoeHuH BeriecTB. CBeeHus 00 M3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenquHeHUM. B Kypce  OpraHM4yeckod  XUMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON pEaKIIUH.

[lonx HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImmas u HeopraHUYecKas
XUMHSD) OOyYarolMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3HUIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX M NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKAaHUs AoTNOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
COZIep KaHMs, UMEIOIMMMA KYJbTYPOJIOTHYECKUN W TPUKIATHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XMMHUH C APYTMMH HayKaMH,
PacKphIBaIOT €€ POJib B MO3HABATEILHOM M MPAKTHUYECKOM ESITeIbHOCTH YelIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO W JMYHOCTHO 3HAYUMBIX TMpoOJjeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITUIO U IPUMEHSATH €€ JIs TOTIOJTHEHUS 3HAHUH,
pelIeHUs] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3YYCHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUISl TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KaK: MaTepUalibHOE €IUHCTBO
HEOPraHUYECKOTO U OPTraHNYECKOr0 MHUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
U peIIeHUsS TPOTUBOPEUYHM MEXKIy HOBBIMU (haKTaMH U TEOPETHUYECKUMU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKUX Mpodiem, a
TakKe MpobieM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOy4JaromMxcs MNPUHATHIE MTPOrPaMMON IO XUMHUHU TOJXOJbl K OIpPEIeNICHUIO
CONepKaHUS H TIOCTPOSHHUS TIpeAMeTa MPEeayCMaTpuBalOT  (HOPMUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHUCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHus TpoOieM, TMOUCKa, aHaimm3a U 00paboTKu
uHoOpMaIuU, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOU U
WCCIICIOBATENILCKON JACSITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TO3HAHUHU
XUMUH.

B mpakTuke npemnojgaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPE/eIICHUN
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKM Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NESATETLHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJUYECKOW TOYKHU 3PEHUS] TaKOW MOJXOJ] K OINpeNesCHHIO LeNed H3ydyeHUs
MIpEeMETA SIBISIETCS BITOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

o (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUHW KaK  BaKHEHUIICH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH nX
Pa3BUTHSA U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATbCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUN, MMEIOIINX
MECTO B IIPUPOAE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKa LeJIel U 3a/1ay U3y4eHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU MPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroans B
IPEnoAaBaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS NPEANOYTEHUE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTeIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoM
3HaHUH, a (PyHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSIMU
aKTUBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIIBHON KU3HM JUJIS pELICHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3yYEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 33J]a4H, KaK:

ajanrtanus oO0y4arolMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl DPA3JIMYHBIX BHJIOB
NEeATEIbHOCTH: PElIeHMs MpoOJeM, MOUcKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI ONbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3HMIHMA 3KOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BEIECTB U XUMHUECKUX POLECCOB Ha OPTaHU3M
YeJIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBICHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNs, TIOTIOTHEHUS SYHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B ydyeOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHOUN obsmacTi «EcrecTBeHHO-HayUYHbIE
pEeIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero obiiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COECUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiaccU(pUKaluu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METObl M3YyYEHMsI BEIIECTB W HX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIONECHHWE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (1iaBjieHue, OOyriIuBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
POCTEUIINE TPEICTABUTENN QJIKaHOB: (PU3MYECKHME MU XUMHUYECKHUE CBOMCTBa
(peakuuy 3aMeIlleHuss M TOPEHHMs), HAXOXKACHUE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPOINUIIEH —
NPOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u metunOyramuen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MUYECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK T'MAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apensl. benzoin: cocraB, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuUMuueckue  ceoucmea  (peakyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NOTyueHue U npumeneHue. TOKCUIHOCTb ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIICKANUMUA K Pa3IAYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KaTalUTUYECKUN), TUpoiau3. [IpomyKTel
nepepadoTki HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuieKuu «Hed Ty
U «YTOJb», MOJIEITMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IIPOBEICHNE IPAKTHYECKOW PAOOTHI: MOJyUYEHHUE STUIIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB WJIA MTPOYKTOB PEAKLIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
rajJJor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb W  TIHALEPUH: CTPOEHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMH
MeTaJUlaMH, KaueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crHpThl). [leiicTBue Ha
opraHu3M 4enoBeka. [[pumeHeHre rmuepruHa u STUICHTJINKOJIS.

deHo: CTPOCHUE MOJEKYJbl, (U3UYECKHME U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpneruibl U Kemouwvl. DopMmanbiaeru, —aneTanbAETHN:  CTPOECHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHHWS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHas
KHUCJIOTBL: CTpOCHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenne. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
coxkHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonorunueckas
POJIb JKUPOB.

YrneBompl:  coctaB, KjiaccUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosiucaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HMUECKUE U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOIOTHYeCcKast POJIb.
®otocunHTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Henono3bl.  PU3NUecKUe W XHMMHYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpPOBE/ICHUE, HAOJIIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Ka4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIEHUE HTaHOJIa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anbaerunoB (OKMCIEHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia € HOJIOM),
IIPOBEJICHUE NMPAKTUYECKON pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeaguHeHus. usnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMU HA OEJIKU.

DKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HaOJII0JICHUE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JIeHATypauus OEJKOB Ipu
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanns MeXIpeIMETHBIX CBA3EU MPHU U3YUYEHUU OPTaHMYECKON XWMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHME Kak OOIIUX €CTeCTBEHHO-



HAYYHBIX TOHSITUW, TaK W TOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU JJIsI OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11Ke eCTeCTBEHHO-HAYYHBIE MMOHATHUSA: SBJICHNUE, HAYYHBIN (PAaKT, TUNIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMuYHOCTb, HAOIIOICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHUE.

®usuka: Marepus, DJHEPIHUs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OEIKH, YIIIEBOJbI, KHUPBHI,
(epMEeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAeMbIE, TOILIUBO,
pecypchl.

TexHOJorus: IHUILEBbIE MPOAYKTHI, OCHOBBI PAaUMOHAIBHOIO IHUTAHU,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUUeCcKre YpOBHH, TOJAYPOBHU. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipeiesieHuss JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(PUTYpaIKsi aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepuoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOIUUECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHAbI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). Bogopomnas cBs3b. BajneHTHOCTb. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIUHEHUN. Howmenxknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumudeckas — peaknusa.  Kmaccupukanmmss XUMHYECKHMX — peakmuii B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

DnektponuTuyeckas auccounanus. CuiabHble U cinalblie 5eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUM:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XUMHYECKHX 3JeMeHTOB []. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaONIoJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOT'O MHIUKATOPa, PEaKIMA HOHHOTO 0OMeHa), MPOBECHUE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peaKIumn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUU, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOJIBb30BAHUEM MTOHATHS «MACCOBAS AOJIA
BEILIECTBAY.

Heoprannuyeckas xumus

Hemerannel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJCOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoir cucteMe XMMHUYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue Qusnueckue cBoiicTBa MeTamuioB. CIuiaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUI METAJUIOB.



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

OOmue crocoObl momyueHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAILCHUN:
U3YYCHUE KOJUICKINN «MeTauibl M CIUIaBbl», OOPa3I0B HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHHHUS C pacTBOpaMu
KHCJIOT Y IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétpl Maccel BelecTBa MU 00bEMA ra3oB MO U3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
W3 BEUIECTB UMEET IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUEHUM DKOJOTUYECKOM, YHEPTeTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECCTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHHIUMIIAX  ITPOMBIIIJICHHOTO
MOJyYECHUS Ba)KHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMuKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 30pOBBE YEIIOBEKA: MpPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENnapaToB OLITOBOM XUMHUH B
TOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEHUH oOOmed
HEOpraHu4ecKorl XumMuu B 11 Kiacce OCyIIeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYyYHBIX TOHSATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI MX
M3MEpPEHUSsI, CKOPOCTh.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMCHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJC3HBIC HCKOITaeMbIe, TOILIHBO,
peCypChI.

TexHoJOrHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTYPrHsi, MPOHU3BOJCTBO
CTPOUTEIBHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPErapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TMPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMeTa «XHUMHsS» Ha YpPOBHE CPEOHETO
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEICTICHUIO;

HaJIM4K1e MOTUBALIUU K O0yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHILIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIUMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4YME MPABOCO3HAHUS AKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
CANHCTBE Y4YEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAaMM U TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsl, CaMOpPa3BUTHUS M HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
O0yJaroIIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4YaronmMxcs Mo peaju3aluy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpa:kaaHCKOr0 BOCIMTAHMS:

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESATEIbHOCTH MPU CO3aHUH YIEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

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

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  I[OUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIIN3E
uH(pOpPMaIIUHU O NEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBECHUS;

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

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

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 300pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi ¢ BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSI UEHHOCTH NPAaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUATUS BPEAHBIX MPUBBIYEK (YHOTpPEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JpYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYY, JIFOJIAM TPyAa U Pe3yJabTaTaM TPYAOBOU JIEITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0Pa3HOr0 OTHOILIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJOTMYECKHX MPOoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHOM CPENBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PAlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJOTUYECKHUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEITBHOCTH JKOJIOTUYECKOMU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM UM YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUS CHeU(UKA XUMHUU KakK HayKd, OCO3HaHUA €€ poju B
bopMHpPOBaHUN PAIMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeCcTaBIeHusT 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0OCOOOM 3HAUMMOCTH XHUMHH JUII  COBPEMEHHOM
IUBUJIM3ALHN: B €€ TyMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTUYECKON Oe30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CTICYCHUU YCIOBUMN
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KKIOTO YieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJly4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJIICHUN OKPY>KAIOIIETO MHUpa U



IPOUCXOSAIINX B HEM U3MEHEHUHN, YMEHHUS JIeJaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN 1EATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IUYHBIX cdepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

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

3HaUYMMblE IS (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IeHayYHbIC MOHSATHUS, OTpa)Karouue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HaAYYHBIA (paKT, MMPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, KCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATTLHOM KOMIIETCHITMHN O0yYarOIINXCS;
CIIOCOOHOCTH 00y4Jarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVUCTBUS B IO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHblE pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU Mo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvyeckKue aeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MpOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJCHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUNA CHMBOJIUYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUuMUUYeckas (popMyiia, ypaBHEHUE XUMUYECKOU peakIuu
— TIPU pPEIICHUU Y4eOHBIX MO3HABATEIHHBIX M MPAKTUYECKUX 3aj]ay, MPUMEHSThH
Ha3BaHHbBIC MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKLHnii;

bopMyIMpOBaThH 1ETU U 3a/1a4W UCCIIEIOBAHMSI, UCTIOJIb30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAuyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U  MPOBEIICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JJOCTOBEPHOCTH PE3YJIHTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBINA OTUET O MPOJIEIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHGoOpManuu (HAy4HO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (opM
MpEACTaBIICHHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTb;



(GbopMynupoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU MOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HHPOPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU PabOTE C XUMUYECKON
uHpOpMaluel: MPUMEHATh MEXIpPEAMETHbIE ((PU3NYECKUE M MaTeMaTHYECKUE)
3HAaKU U CUMBOJIBI, POpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgJajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCUM,  BBICKAa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, MPaKTUYECKOW paboThl MO HCCIEI0BAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X0J1e 00CYK/IeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryJIsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITEIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUU MpHU
BBIMIOJITHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBIA CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEILHOCTH HA OCHOBE CaMOaHaIIN3a U
CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHSI Kypca «OpraHuueckas XUMUSI»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIU XUMHUU B TO3HAHUU SIBICHUHN MPUPO/IBI,



B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPBHl JUYHOCTH, €€ (PYHKIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM ISl pEIIEHUSI MPAKTUYECKHUX 3a/1ad U SKOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS IPYIINa, paauKal,
MU30MEPHS], ©30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPObl, KUCIOPOA U
a30TCOAEPKAIINE COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSI); TEOpPUHM M 3aKOHBI (TEOpUS CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XUMHUH; MHUPOBO33PEHYECKUE 3HAHU,
JeXalye B OCHOBE I[IOHMMAaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAHNU COCTaBa, CTPOCHHUS U MPEBPALLCHUN OPTaHUYECKUX COCIUHEHU;

c(OPMHPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XWMHYECKYI0 CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
bopMynl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEakKLui,
W3TrOTaBJIMBAaTh MOJEIN MOJIEKYJl OPTaHUYECKMX BEUIECTB Ul WUIIOCTPALUU HUX
XUMHYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy MU CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne coeluHEeHuN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUs), [aBaTb KM Ha3BaHUS 10
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
TWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblerus, aueTaibIeru, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KMCIJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUI1H);

c(OPMHUPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKOW CBSI3M B
OpPTraHUYECKUX COCNMHEHUAX (OMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeniecTB A. M. BytnepoBa ainsi 00bsICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIEeCTB (METaH, dTaH, 3TUJICH, POTWIJICH, alleTUIICH, OyTaaueH- 1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
aleTanbAeTU, MypaBbiUHasl U YKCYCHAsl KUCIIOThI, TJII0K03a, KpaxmaJl, IeJITi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN ra3, yrojib), CIIOCOOBI UX MEPEPaA0OTKH U MPAKTHIECKOE
IPUMEHEHUE TIPOAYKTOB MepepadbOTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaKIMu MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKIIHH ),

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIs TPUHITHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH H WX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSIMHU TIO BBITOJTHEHHUIO JTa0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHWH TUTAHUPOBATh U BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U N3YYCHHE €T0 CBOWCTB, KAU€CTBCHHBIE PEAKITUU OPTAHNYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MPU HAarPEBaHHH, IIBETHBIC PEAKIIMKA OCJIKOB) B COOTBETCTBUHU
C TMpaBWJlaMHW TEXHHUKH OE30MAaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMH M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHuCH ypPaBHEHUH COOTBETCTBYIOIIMX pEAKIUN U
(GbopMyIMPOBATH BBIBOJIEI HA OCHOBE ITHX PE3YJIHTATOB;

C(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOy9aeMyK0 M3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHM  COONIONATh  TpaBUja  DKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IIEJIAX
COXpaHEHUs] CBOETrO 3/I0POBbS U OKPY’KaIOIIEeW MPUPOJHON Cpelibl, 0CO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OINPEIACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHMMasi cMbIca mokazatens [1JIK, mosicHaTs Ha mpuMepax crmocoOb!
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHUYECKUX SIBJICHUN;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCSl: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmyiL.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHSI Kypca «OOIas U HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMHUPOBAHHOCTh  IPEJCTABICHUM: O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, PO XMMHUU B IO3HAHUU SIBJICHUN IPUPOIBI,
B (OpPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (YHKIMOHATHLHOM
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J10POBBIO M IIPUPOJIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATralOINE TOHATHA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAJIM aTOMOB, HOH, MOJIEKyJla, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METATMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHUYECKAST IUCCOLUAIMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHUUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMYECKUX
BEII[ECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA;

chOpPMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTAHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHH HCIIONIH30BATh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHus (OpPMYJ BEIMIECTB H YPAaBHCHWH XHMHYECKUX  PEAKIUH,



cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTAEIbHBIX
HEOPraHUYECKUX BeIlIeCTB (yrapHblii ra3, YIJEKUCIBIM Tra3, aMMHakK, TamcéHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAS CO/iA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIPEACNATh BaJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BHJ XHUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM yCTaHABJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKHUX BEIIECTB MO MX COCTaBYy K OMNpPEAEIEHHOMY KiacCy/TpyIe
COEJIMHEHUH (IPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOAMUYECKOro 3aKoHa /1.
W. MenaeneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTEMbI
xuMuueckux anemeHToB JI. M. MeHneneeBa, MCHoOJIb3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAWMHEHUN IO TMepuojaM u
rpynmam [lepuoandeckoi cucTembl XuMu4Yeckux 3j1eMeHToB JI. 1. Meneneena;

chOPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUUYECKUE CBOICTBA HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPkKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3JIMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEArvpyrolINX BEIIECTB, TEIIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHHUS PEAKIMN Pa3IudHBIX
THUIIOB, TTOJHBIC M COKPAIIEHHBIC YPABHCHUS PEAKIIMi HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
Kau4eCTBEHHBI COCTAB pa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, pPaClO3HABAThH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX NPUHIHUINAX WU
HKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B pAaCTBOPE», O0BEMHBIX OTHOIICHHI I'a30B MPU
XUMHUYECKHUX pEaKLMsAX, MAacChl BEIIECTBA WJIM O0BbEMa ra3oB MO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOII0OATh MTPaBUJia MOJIH30BAHUS XUMUYECKON
nocyAoi M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHHE IMEePOKCHUIA BOAOPOJAAa B MPUCYTCTBUH KaTaJIM3aTOpa,
ONPENENICHUE CpEeNbl pPacTBOPOB BEIIECTB € IOMOIIBK)  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHYECKON PEaKIUH,
peaklud MOHHOTrO OOMEHAa, KayeCTBEHHBbIE pEaKIMU Ha Ccyinb(ar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 110
TeMam «Metaiey U «Hemeramib») B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIICHUU C BEIIECTBAMHU M JJAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIINX pPeaKIUil U POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaTOB;

chOPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHeT u 1pyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOJaTh  TpaBUjia  AKOJOTHYECKHU
1EeJIeCO00pa3HOr0 TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIEJIAX
COXPAHEHMsSI CBOETO 30POBbS M OKPYXKAIOIIEHM NPUPOIHOM Cpelbl, OCO3HABATH
OMMACHOCTh BO3ACHCTBUS HA )KUBBIE OPraHU3MbI ONPEIEIEHHBIX BEUIECTB, TOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mnpuMepax cnocoObl YMEHBIIECHUS H
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/JAX IIO3HAHMS BEILECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudpossbie)
Ne n/m Kontpoabubie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4ecKOi XUMHUH
[Tpeamer oprannydeckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTaHUYECKUX COEANHEHUN A. 3
M. bytneposa
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 IIpenenpHbIE yIIIEBOAOPOABl — ATKAHBI 2
59 HenpenenbHble yrieBogopO/Ibl: aJIKEHBI, 6 |
aJIKaIMEHBbI, ATIKUHBI
2.3 ApoMaTu4ecKue yriieBoAa0pOIbl 2
54 [IpupoaHble HCTOYHUKH YTIIEBOAOPOJIOB U 3 |
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHnst
3.1 Cruptel. ®enon 3
39 Anpnernasl. KapOoHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢upbl
3.3 YrneBoibl 3 2




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

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

5.1 ‘ [Tnactmaccer. Kayuyku. Bomokna 2
Wroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teopernyeckue 0CHOBbI XMMHMH
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIIECTB
1.3 XHWMHMYECKUE PEAKLUN 6 1 1
Hroro no paszneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Merainsl 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHMYECKUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro o pazneny 4
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

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

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coequHenunit A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU A

[IpencraBnenue o KiraccupuKauu
opranudeckux BeuiectB. Homenknatypa
(cucremaTuveckasi) ¥ TPUBHATHHBIC
Ha3BaHUS OPTaHUYECKHUX BEIECTB

AIKaHBI: cOCTaB U CTpPOCHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenIre
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUJCH " OPONMUJICH — HpOCTCf/'IHJHC
NpEACTABUTCIIN AJIKCHOB

[IpakTuueckas padora Ne 1. «Ilomyuenue
ITUJICHA U U3y4EHUE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. Ilomydenune
CUHTETHYECKOTO KaydyKa U PE3UHBI




AJNKHUHBIL: cOCTaB ¥ 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSIL.

10 N
AneTuieH — MpocTenIni
IIPEICTaBUTEIND aJIKUHOB

1 Bbruuciienus no ypaBHEHUIO XUMHUECKOU
peaxkuuu

2 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

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

14 MIPUPOIHBIN ra3 U NOMyTHBIE HEPTIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:

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

16 Kontponbnas paboTta mo pazaery
«YTneBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBsi3b

13 MHoOroaTroMHsbl€ CIUPTHI: TUIIEHTIIUKOIIb
U TIULEPUH
DeHOJI: CTPOCHUE MOJIEKYIIBL,

19 ¢bu3nuecKkre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

20 Anpaeruabl: GopManbaerua u

areTanbaerug. AeToH




21

22

OAHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas
[IpakTrueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

23

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

24

25

26

MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHIE

CnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

Kupsr: runponus, NpuMEeHEHHE,
Ouosoruyeckast poib )KHUpPOB

27

28

29

30

VYTrieBoibl: coCcTaB, KiacCU(pUKAIHS.
Baxnelime npencraBuTeNnu: ritoKo3a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOIHBIC
MOJIMMEPBI

KonTponbHas pabota no pazaeny
«Kucnopoacoaep:xaiiyue opraHu4ecKue
coenuHeHUs»/ Beepoccuiickast
MpoBepoyHas pabora

OO6mrast XxapakTeprucTruKa
a30TCOAEPIKAIIUX OPTaHUIECKUX
coeauHenuii / Beepoccuiickas
npoBepovHas pabora

31

AMMHBI: METUJIAMHUH U aHWJINH




AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHUYECKUE COCANHEHUS, UX

32 ouonornyeckoe 3Hauenue. [lentunsl.

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS

33 OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcCHOBHEBIE MCTOABI CUHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COEMHEHUH.

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara

HU3YyYCHUA

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAs! KOH(UTYpalrsi aTOMOB

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

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XHUMHYECKHX DJIEMEHTOB U MX COEIUHEHUN
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. MeHnieneeBa
B Pa3BUTHHU HAyKH

CrpoeHue BeniecTBa. XuMU4ecKas CBs3b,
e€ BU/Ibl; MEXaHHU3MbI 00pa30BaHMs
KOBAJICHTHOM CBA3U. BopopoaHas cBsA3b

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

[ToHsITHE O AUCTIEPCHBIX CUCTEMaX.

HctuHHBIEC M KOJUIOUIHBIE pacCTBOPHI.
MaccoBas m0J1s BeIleCTBa B pacTBOpC




10

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

Knaccudukanmst XaMUYeCKuX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILCHUS] SHEPTUU NTPU
XUMHUYECKHUX PEAKLMSIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3InyYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PeaKLum»

11

DNeKTpOoINTHYECKAas TUCCOIHALIHSL.
[TonsiTue o Bonopoanom nokasatesne (pH)
pactBopa. Peakunm nonnoro oomeHa.
['maponu3 opraHuvecKkux u
HEOpPraHMYECKUX BEIIECTB

12

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

13

14

KoHnTtposbHas paboTa mo pazaeny
«Teoperndeckre OCHOBBI XUMUW))

MerTansl, uX MOJIOKEHHE B
[Teproauueckoi cUCTEME XUMHYECKHIX
anemenToB 1. . MenneneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3HYecKre CBONCTBAa METAJLIOB




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PAI HAIIPSKEHUN METaJIOB
XUMHYECKHE CBOMCTBA BaAXKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAUHEHUHN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

19

20

XuMHYeCcKHe CBOMCTBA IIMHKA, JKene3a U uX
COeTUHEHUN

[TpakTuueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
«Mertamb»"

Hewmer aJlJIbl, UX ITOJIOKCHUC B
Ileproanueckoi cucreMe XMMUYECKUX
aneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

23

24

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
AX COeINHEHUH

XuMHUecKue cBoiicTBa a3oTta, ¢pochopa u
UX COeOUHEHUU

XHUMHUYECKUE CBOMCTBA yIiaepoaa, KpEMHUS
U UX COSTUHECHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COEeTUHEHNN




26

27

28

O0001eHre U cUcTEMAaTU3ALMS 3HAHUI 110
Teme «HemeTamner». Beraucinenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

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

KoHTposbHas pabota 1mo Temam
«Mertamiae» n «Hemeramisr

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKHE OCHOBAHUS

30

31

32

33

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCcKHe coeAuHeHus. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIICCTB

Ponp xuMmuu B 00ecIieueHuH
9KOJIOTHYECKOH, SHEPreTHIeCKON U
MUIIEBON 0€30MacCHOCTH, Pa3BUTHHI
MCIUIIUHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO OTY4YEeHUs
Ba)XKHEHIIINX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

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

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUN O XUMUYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHH B TO3HAHUU
SABIIGHUN TPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] MPAKTUYECKUX 3a7a4 U DKOJOTHYECKH OOOCHOBAHHOIO

OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Binanenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATEIILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM, YIIEpOAHBINA CKEJET,
byHKIMOHANBHAA ~ TPyMMa, pajaudKan,  HW30MEpHs, HU30MEpHI,
TOMOJIOTUYECKUW PANl, TOMOJIOTH, VYTJIEBOAOPOJAbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHHUS, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKH1), MOHOMED, TOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHUYECKOTO CTPOCHHS opraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHMH U O€30mMacHOM
WCIIOJI30BAaHUN BaXKHEUIUX HEOPTaHWMUECKUX W OPraHUYECKUX

BCIICCTB B 6BITy n HpaKTI/I‘{eCKOﬁ JACATCIIbHOCTH YCJIOBCKA

1.3

1.4

CdopMupoBaHHOCTh yYMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHAaBIMBATh WX  B3aUMOCBSA3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIME IOHATUA IIPU OIMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHNYECKUX COCTMHEHUN

c(hOpMUPOBAHHOCTh YMEHU UCTIOTIB30BATh XUMUYECKYIO CUMBOJIHKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMyT OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHYCCKUX peaKHHﬁ, U3roTraBJIMBaThb MOACIn MOJICKYII
OpraHu4YCCKUX BCHICCTB I MHIUIIOCTpaluU HUX XHMUYCCKOTO U

MPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

ChopMupoBaHHOCT YMEHHMH YCTaHABIMBATh MPUHAIIE)KHOCTD
M3YYEHHBIX OPraHMYECKHMX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHUH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHUS], BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JlaBaTb UM Ha3BaHMsI IO CUCTEMAaTUYECKOMN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHWYECKUX COCTMHECHUX (OJAMHAPHBIE U KpaTHbBIE)

1.6

2.1

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

COXpPaHCHHUA MAaCChl BCIICCTB

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

OpTraHNU4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKYJI?IPHI)IC COCIMHECHUA

ChopMupoBaHHOCTh YMEHHI TNPHBOIAWTH TPHUBHUAIBHBIC Ha3BAHUS
OTJIEIIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHon, dopManbaerus, aueTaibleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapuHOBasi KUCJIOTA, IJII0K03a, (PYKTO3a, Kpaxmal, LeJUIrJI03a,

[JIMLIKH)

22

CdopmMupoBaHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE,
bu3MYeCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIb, TIUIEPUH, (DEHOJ, alleTaIbIACTH/I,
MypaBbUHAs U YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMmal, HeJUTI0I03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHPOBaHHOCTh YMEHUS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXJIY TUNUYHBIMU  MPEACTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLIUX

XUMHUYECKHUX PEaKIUN C UCIIOTB30BAHUEM CTPYKTYPHBIX (popMyIT

2.4

CpopMupoBaHHOCTH ~ YMEHHUSI  XapakTepU30BaThb  HCTOYHHKHU
YII€BOIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJb), CIOCOObI
UX TepepaboTKM W MPAaKTHUYECKOe MPHUMEHEHHE IPOJTYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
OpU W3YYCHUHM BEIIECTB W XMMUYECKHUX SIBJICHUN (HaOIIO/ICHHE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIbH30BAThH
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS IS TPUHATHS pEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IMPUMEHCHUEM

3.2

33

CdopMUpOBaHHOCTh yMEHHUU COONIOAATH TPAaBHJIA ITOJTH30BAHUS
XUMHYECKOH TOCY0W M J1a00paTOPHBIM O0OPYAOBaHHEM, a TAaKXKe
npaBuiIa OOPAIICHHUS C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMU

11O BBIIIOJIHCHUIO ﬂa60paT0pme XUMHUYCCKUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHUW  IUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHHUE STUIIEHA M H3Y4YEHHUE €ro CBOIICTB,
KAueCTBEHHbIE PEAaKIMU OPraHMYECKHUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HAarpEBAaHHM, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OC30TIACHOCTH IPU OOPAIIECHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM OOOPYAOBAHHMEM; IMPEACTABIATh PE3YyIbTAaTh
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIMX peakuuii U (GOpMyIHpPOBaTh BHIBOJLI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CopMupoBaHHOCTb ~ YMEHHIl  HPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIECTBA WJIM TMPOJYKTa PEaKIMM 10 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupOBaHHOCTP ~ yYMEHMM  KPUTHYECKM  aHAJIM3HPOBATH
XUMHUYECKYI0 MHGOpPMAIUIO, MOIYyYaeMyI0 U3 pa3HbIX HUCTOYHUKOB

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

3.6

ChopMHpPOBaHHOCT, YMEHHMM COOJIOIAaTh TpaBUiIa SKOJOTUYECKH
1eJ1eco00pa3HOro MOBEACHUSI B OBITY M TPYIOBOM JEATEILHOCTH B
LENIIX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MPUpPOTHON
Cpefibl, 0OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
OTIpeNIeIEHHBIX OPTaHMYECKHIX BEIIECTB, TOHUMAsi CMBICT TIOKa3aTelst
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllMW), TIOSICHATH Ha
IpUMepax CrocoObl YMEHBIIEHUS ¥ MPEIOTBPALICHUS MX BPEIHOTO

BO3I[€I>'ICTBPI$I Ha OpPraHu3M 4YCJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odopa3oBaHusi

TeopeTnyeckre OCHOBBI XUMUHU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHH  DJIEMEHT, aToM,
JNIEKTpOHHAs 000JI0YKa aroma, s§-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HWOH, MOJICKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTD,
CTENEHb OKHUCJICHUS, XMMHYECKas CBS3b, MOJIb, MOJISIDHAs Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHAOTEPMHUYECKHE, PEAKIIUH HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJIUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon [[.M. MenpaeneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMHUH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, IMOJIYYCHUU U
0€30MacHOM HCIIOJIb30BaHUHU BAXKHEHIIINX HEOPTaHMYECKHX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIbBHOCTH YCJIOBCKA

ChopmupoBaHHOCTE YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBSA3b W3YYEHHBIX MNOHATHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TIPU OINKUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX IPEBpAIICHUH; BBISABIATh B3aUMOCBSI3b XUMUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSIMU JIPYrux
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUH (HAOIIOJeHNe, W3MEpPEeHHE, SKCICPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopmMupoBaHHOCTD YMEHHMM ONpPENENsITh BaJEHTHOCTh U CTENEHb
OKHCJICHUSI XHMHYECKMX DJIEMEHTOB B COEJUHEHHUAX Pa3JIMYHOTO
COCTaBa, BHJ XHMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEIETKH KOHKPETHOIO BeIllecTBa (aTOMHAsl, MOJIEKYJIsSIpHAsi, HOHHAS,

MeTaJUTHYecKas)

1.5

CdopmupoBaHHOCTb YMEHHII ONpeNesaTh XapaKkTep Cpebl B BOJHBIX

pacTBOpax HEOPraHUUECKUX COEAMHEHUN




1.6

1.7

ChopMupOBaHHOCTh YMEHHSA KIacCHU(DUUIUPOBATh XUMHUYECKHUE
peakuuy 1o pa3IuYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIIECTB, TEIUIOBOMY 3()QeKTy peakinuu, H3MCHCHHIO CTCICHEH
OKHCJICHHS ~ JJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJn3aTopa)

ChopMHUPOBAaHHOCTh YMEHHH COCTABJIATH YPAaBHCHHS peaKIui
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILEHHBIC YPAaBHEHMUS DPEaKLUN
HOHHOIO0 OOMEHa, YYUTHIBas YCJIOBMsS, IPU KOTOPHIX ITH PEAKLMU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MOATBEPKIAOIIUE KayeCTBEHHbIN CoCTaB Pa3IUYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajlaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTHU

XUMHYECKOMN pCaKkiuun OT pa3JIMIHbBIX (I)aKTOpOB

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

(npunnun Jle Hlatense)
OO6m1ast 1 HeOpraHu4vecKass XUMHs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIca I[lepuoandeckoro
3akona /.M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHCTEMAaTU3HUPYIOLYI0, OOBSICHUTENBHYIO U  NPOTHOCTHYECKYIO
byHKIIIHN

ChopMupoBaHHOCTH ~ YMEHHMHM  XapaKTepU30BaThb  HIIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4  mepuonos
[lepmonnueckoit  cucreMbl  XUMHYecKkux  anemeHTtoB  J[.M.
MeHieneeBa, UCIIONIb3Ys MOHSTHUSA «S-, P-, d-DTIEKTPOHHBIE OPOUTAIINY,
«QHEPreTU4YecKue YpOBHU», OOBIACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHMUYECKHUX DJIEMEHTOB U UX COCAMHEHHUH IO IEpPUOJaM U
rpynmnaMm Ileprogudeckoil cucteMbl XMMUYECKHUX 3neMeHToB J[.H.

Menneneena

2.3

ChopMHUpOBAaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) 0OIIHE
XHUMHUYECKHE CBOMCTBA HCOPraHNM4YCCKUX  BCHICCTB  PA3JIMYHBIX

KJIaCCOB, MOATBCPIKAATh CYIICCTBOBAHUC T€HETUYECKOM CBS3U MCKAY




HCOPraHN4CCKUMU BCIICCTBaAMu C IIOMOIIBIO ypaBHeHI/II\/JI

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTaHABIMBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTAaBY K ONPEICIEHHOMY KJIacCy
(rpymme) coenquHeHu (IPOCThIe BEIIeCTBa — METAUIBI U HEMETAJLIBL,

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

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO0 CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYNT BEUIECTB W ypPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBI ra3, aMMuak, raméHas M3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIINE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MOATBEPIKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOIIBKD  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMUpOBaHHOCT ~ YMEHMH  IUIAHUPOBaTb M BBINOJHSATH
XUMHAYECKHH OSKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPHUCYTCTBUH KaTaJIN3aTOPa, ONpeiesieHIe CPEIbl PACTBOPOB BEIIIECTB
C TOMOIIBI0 YHHBEpPCAJIBHOTO WHIUKATOPA, BIUSHHUE pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHMHUECKOW pEaKIMH, PEaKIMU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaKlMK Ha cylbdart-, KapOoHAT- U XJIOPUI-
AQHWOHBI, HA KaTHOH aMMOHWSI, PEIICHUE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMam «MeTaiutb» U «HemeTanss») B COOTBETCTBHH C IIPAaBUIIAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
a00OpaTOpHBIM  O0OpPYJOBAHHWEM;  TPEACTABIATH  PE3YJIbTATHI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLIMX peakuuil U (OpMyJIUpOBaTh BHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTh YMEHUH COOMIOAATh MpaBWiIa I1OJb30BAHUS
XUMHAYECKON TOCYI0l M JTa0OpaTOPHBIM 00OPYTOBaHUEM, a TAKKE
MpaBuJIa OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHUSIMH

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB
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ChopMHUpOBAaHHOCT, ~ YMEHHUM  XapaKTEPU30BaTh  XHUMHYECCKHE
MPOLECCChI, JICKAINUEC B OCHOBC IMPOMBINUICHHOTO IMOJTY4YCHUA cepH0171

KHUCJIOTBI, aMMHaKa, a Tak’ke COPMHUPOBAHHOCTH IMPEJICTaBICHUH 00




06H_II/IX HAay4YHBIX TIpUHOUIIAX W  OKOJOTMYCCKUX HpO6HeMaX

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

3.2

33

34

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMUYECKON COCTaBJISIONICH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpA, POJM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOMW IS
pelIeHrs NPAKTHYECKUX 3a/Jad U HKOJIOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHON cpesie

CdopmupoBaHHOCTH yMEHUHN KPUTHYECKU aQHAJIM3UPOBATh
XMMHUYECKYI0 HMH(OpMaIuio, MojJydaeMyto M3 Pa3HbIX MCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHMKaIUK, ceTh IHTEpHET U Ipyrue)

ChopMupoBaHHOCTE yYMEHHU COOJIOATh TPaBHJA SKOJOTHYCCKH
1enecoo0pa3Horo MoBeAeHUsI B ObITY U TPYAOBOW AESITENBHOCTH B
LEesIX COXpPaHEHHsS] CBOETO 3/0POBbSI M OKPYXKAIOLIEH MPUPOIHOM
Cpelibl

Oco3HaBaThb OIMACHOCTh BO3JEHCTBHUS HAa JKUBBIE OpPraHU3MBbI
ONpeNeNEHHBIX BEIIEeCTB, MOHMMasg cMbica mnokazarens [IJIK,
IOSICHATH Ha ITpUMEpax CII0COOBI YMCHBIICHUS U NPCAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHH Ha OpraHu3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  TPOBOJAUTH  BBIYUCICHHUS  C
HCIIOJIb30BAHUEM IOHSATHUSl «MaccoBas JI0JIS BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIIEHUH Ta30B MPU XUMHUYECKHX PEaKIMIX, MacChl
BeleCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO W3 YYaCTBYIONIMX B PEAKIIMU BEIIECTB,
TerI0BOro 3 (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHCPTIUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

1

TeopeTnueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHMyYecKOM XUMHUHU: €€ BOZHUKHOBEHHE, PA3BUTHUE U 3HAYCHHUE B
IIOJIyYEHUU HOBBIX BEUIECTB M MAaTepuajoB. Teopus CTpOEHUs OPraHUYECKHUX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJOKEHUS

CtpykrypHble (OpMysibl OpPraHMYeCKHMX BEIHIECTB. [ OMONOTHS, H30MEpHUS.
XuUMHUYEcKasi CBSI3b B OPraHUYECKHX COEAUHEHUSAX — OJMHApHbIE U KpaTHbIE
cs3u. [Ipencrasienne o KiaccuGUKaIUM OPraHUIeCKIX BEIICCTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psia. MeraH U 3TaH —
MPOCTEHIINE MPEACTABUTENH AKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMelleHUs] U TOPEHHs), HAXOXKICHHWE B NPUPOAE, IMOJIyYeHHE U
IIPUMEHEHHE

AJKeHBI: COCTaB U CTPOCHUE, FOMOJIOTMUECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENH AJKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUd, OKHUCIECHUS U

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

2.3

2.4

Anxaauensl: OyraaueH-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEWIIME
XMMHUYECKHE CBOMCTBA (peakius nonmMepusanun). [loaydenre cuHTeTHYECKOTO

KayuyKa U Pe3HHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psid. ALETHIICH —
MPOCTEHIINIA TIpeACTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (PHU3UYECKHE WU
XUMHYECKHE  CBOMCTBAa  (peakuuu TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUS,

ruaparamnuu, I OpCHI/Iﬂ), TOJIYYCHHUEC U IPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3NYECKME M XHUMHUYECKHE CBOWCTBA
(peakuy TaJOreHUPOBAHHMS W HUTPOBAHUS), IOJyuY€HHE M NPUMEHEHHE.
Tomyon: cocraB, cTtpoeHue, pusnyeckrue M XMMHUYECKHE CBOMCTBA (peakuuu
raJJOTeHUPOBAHUSI U HUTPOBAHMA), MOJIY4YEHUE U MpPHUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTnyeckas CBsA3b MEXIY YIJIEBOJOPOJAMHM, NMPHHAICKAIMMH K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHble WCTOYHUKM yriaeBOAOpoAoB. IIpupomHbI ra3 M IOIYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEKUHI (TEepMHUYECKUHM, KaTaluTU4ecKuil), nuposus. IlpomykTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITY. KamMeHHBbIiH

yroJib U IPOAYKTHI €T0 MepepadoTKH
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON M 3TAaHOI: CTPOCHUE,
¢du3nuecKkue MU XMMHUYECKUE CBOWCTBA (pEaKklIMU C AKTUBHBIMU METaJUIAMU,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), MpUMeHeHHe. BoJopolHbie CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. [[eficTBHE METaHOJIa U 3TaHOJa Ha OPraHU3M YEJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIHUIEPUH: CTPOCHHE, (PU3UYECKUE
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHbIE CHHPTHI). [leiicTBre HAa opraHusm

yenoBeka. [IpuMeHeHue ririepruHa U STHICHTITUKOIIS

@deHod: CTpOEHHE MOJIEKYNbl, (U3MYEeCKHe ¢ XHUMHYECKHE CBOWCTBA.
Tokcuunocth penouna. [Ipumenenue henomna

Anpaeruipl ¥ KeTOHbI. DopMaIbIeTy, aleTaibAeru/l; CTPOCHHUE, (PU3UIECKUe
U XUMHUYECKHE CBOMCTBAa (peaklUW OKHUCICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIINH ), IOJy4YEeHUE U IPUMEHEHHE
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3.5

OAHOOCHOBHBIE MpeJesibHble KapOOHOBBIE KUCIOThI. MypaBbiHas U yKCyCHas
KHCIIOTBI: CTpOeHue, (pu3nueckue U XMMHUYECKHUe CBOMCTBa (CBOMCTBa, oOmiue
JUI Kjacca KHCJIOT, peakuus >TepuduKanuu), MOJIydeHHe U TpPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEee JeiiCTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonorunyeckas posb

KUPOB

3.6

VYrieBonpl: cocTaB, KilacCU(UKAIUS YTIIIEBOIOB (MOHO-, TU- U TIOJUCAXaPUJIBI).
I'moko3a — mpocTeimuii MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJEKYIIBI,
¢du3nuecKkne W XUMHYECKHE CBOWMCTBAa (B3aUMOJEWCTBHE C THAPOKCHIOM
meau(Il), oxucnenme ammuayHeIM = pacTBOpoM  okcuaa  cepebpa(l),
BOCCTaHOBJICHUE, OPOKECHHE TIIFOKO3bI), HAX0XKICHUE B TIPUPOJIE, TPUMEHEHHUE,
ounosnorudeckast poib. @orocuHTe3. OpyKTo3a Kak U30Mep Taroko3bl. Kpaxman
U LEJUII0JI03a KaK MPUPOHbIe noauMepsl. CTpoeHue Kpaxmania U UEJUIH0I03bL.
dusznyueckue W XUMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A30TCoIepKaIie OpraHuIeCKUe COSTMHCHUS




4.1

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudyeckne coenuHeHus. Pusnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIIOT (Ha MpuUMeEpe IJIMIMHA). buosornyeckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpPOAHBIE BBICOKOMOJIEKYJSpHblE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBa OENKOB:

TUPOJU3, ACHATYpalusl, KAYeCTBEHHbIE peakluy Ha OeIKu
BricokoMoneKysipHbIE COSAMHEHMUS

OcHOBHbIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJUMEPHU3ALUU,  CPEIHSA

MOJICKYJIsSIpHasd Macca. OcHoBHBIE MCTOAbI CHUHTC3a BBICOKOMOJICKYJISIPHBIX

COG,Z[I/IHGHHI;'I — NOJIMMCpU3alug U IIOJIUKOHACHCAIIUA

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbI HM3YUYCHUA BCHICCTB HU HUX HpeBpaHIGHI/If/'II
O3HAaKOMJICHUE C 06pa3uaMH NpupoOAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

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

11 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

1.1

TeOpeTI/IquKI/Ie OCHOBBI XUMHHU

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DNEKTPOHHAs 000I0UKa.
DHepreTudyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTATH, §-, P-, d-2JI€MEHTHI.
OcobeHHOCTH pacIpeiesieHUst SJIEKTPOHOB IO OPOUTAIISIM B aTOMaX AJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpalHsl aTOMOB

1.2

[Iepnoanueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.1. Menneneea. CBsi3b Nepuoau4eCcKoro 3akona u [lepnoanueckoii cuctemsl
XUMHYeCKHX 31eMeHTOB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTHM H3MEHEHUs CBOWCTB XUMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX UMM HPOCTBIX M CIIOKHBIX BEIIECTB IO TPYyNIaM U MEpUOJIaM.

3HaueHUE NEpUOoANYCCKOro 3aKOHA B PA3BUTHUUN HAYKU

1.3

1.4

Ctpoenue BemecTBa. XHUMHYECKas CBA3b. BUIAbl XUMHYECKOW CBS3HU
(koBaJleHTHasl HEMOJNSpHAs W TOJSApHAs, HMOHHAs, MeTauinueckas). oHbI:
KaTHOHBl M aHWOHBIL. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHON XHUMHYECKOH

cBs3M (OOMEHHBIN U TOHOPHO-aKIEeNnTOpHBIN). BomoponHas cBs3b

BasnieHTHOCTB. DeKTpOoOTpUIIATENLHOCTh. CTENEHb OKUCICHUS

1.5

BemiectBa MOJIEKyIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH IMOCTOSIHCTBA

coCTaBa BenlecTBa. THUIbI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pemérku. lloHsatue o agucnepcHsIxX
cucreMax. VIcTHHHBIE M KOJUIOUMIHBIE pacTBOpBL. MaccoBas [10J11 BellecTBa B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HEOPTraHNYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMYecKOi XUMHUU. 3aKOH COXPaHEHUsI MacChl BEIIECTB,

3aKOH COXpaHCHUA U NPCBpALICHUSA SHCPIUU IIPU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

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

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

HOHHOrO 0OMeHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuu

2.1

Heopr AHNYCCKasA XUMHUA

Hemerannsl. [Tonoxxenue nemeramioB B [lepuoandeckoit cucteMe XUMUYECKUX
anementoB J[.1. MenneneeBa 1 0COOEHHOCTH CTpOEHHsI aTOMOB. Pu3NUecKue

CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (Ha IMpHUMEpEe KHUCIOpOoa,

cepsl, hochopa u yriiepoaa)
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2.3

XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOreHOB, CEphI, a30Ta,
docdhopa, yraepoga W KpEeMHHUs) HM  HUX  COCIMHEHHH  (OKCHIOB,
KHCIIOPOJICO/ICP)KAIIUX KUCIIOT, BOJOPOIHBIX coeauHeHwuil). I[IpumeHeHue

BaKHEUIIIMX HEMETAIIJIOB U UX COCAUHEHUI

Meramnel. [lonoxenue meramnoB B llepuoanueckol cucTeMe XUMHUYECKUX
anemeHnToB [[.M. MenneneeBa. OcoO€HHOCTH CTPOECHHUS JIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasutoB. Oomue ¢puzndeckue cBorcTBa MeTauioB. CIuTaBbl METAIIOB.

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

2.4

2.5

XVUMHYECKHE CBOMCTBA BaKHEHIIMX MeETa/UIOB (HATpUM, KaJlui, KaJbLuH,
MarHuii, aJlOMUHUH, IIUHK, XPOM, XKele30, Mellb) U UX coequHeHui. Obuue
crocoObl noay4deHus: MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

I'eneTnyeckas CBsA3b HEOPraHUYECKUX BELIECTB, IPUHAUICKALUX K PA3ITMYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0ecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIICBOM
0e30MacHOCTH, Pa3BUTHUU MEIULUHBL. [[oOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS

B€IICCTB U XUMHNYCCKHNX peaKHI/Ifl

3.2

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

MHUHEpaJIbHbIC YI00peHUs

33

Xumus u 3A0POBLEC HYCJIOBCKA: IIpaBWjia HCIOJIB30BAHHUA JICKAPCTBCHHBIX
nperaparoB, IIpaBujia 0€30I1acCHOT0 MCIIOJIb30BAHUS IpcIriapaToB OBITOBOM

XUMHU B HOBC@HHCBHOﬁ JKHU3HHU




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

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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