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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrenuu npenogaBanus yaeOHOTO
npeaMeTa «XuMHUs» B 00pa3oBaTellbHbIX opranuzanusax Poccuiickoit @enepannu,
peanu3ylonx OCHOBHbIE 00pa30BaTeNIbHbIE TPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
o0mieil ctpareruu oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YYarOIIMXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMsl, PE3YJbTATOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeIbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TalloOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YEJIOBEKa, a TAKKE 3KOJOTHYECKH 0OOCHOBAHHOIO OTHOILIEHUS K CBOEMY 3/10POBBIO
U TIpUPOJHOMN cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeITHEr0 00111eT0 00pa30BaHUs CPpEICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
COJIEp)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IMPOTrpaMMe IO XHUMHH C
yaéToM crenuPuKd HaykKu XUMHUM, €€ 3HA4YCHUS B TO3HAHWHM TPUPOABI U B
MaTepHalbHOW MKU3HU OOILIECTBA, & TAKXKE C YUYETOM OOMIMX LENe U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero oOIIero
oOpazoBanust B Poccuiickoit deneparuu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIpPaeT 0coOyIio pojb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIJICHUS, B
CO3JlaHHE LIEIOCTHOrO MPEACTABJICHUSI 00 OKPYKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (hopMHpyeTCcs B XMMUU Ha OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHS.



TecHO B3aMMOJCICTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMUS CTalla
HEOTHEMJIEMOM 4acThIO MUPOBOI KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 3J10POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUECHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJIKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4ecKkor Xxumuu. POpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU MPU U3YYECHUU
npeaMera 00ecnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» u «OOmas u
HEeopraHuyeckas XUMHUsS» cpopMUpoBaHa B MporpaMMe MO XMMHU Ha OCHOBE
CUCTEMHOTO TIOJAXOJa K U3yYeHHI0 ydyeOHOro marepuajga U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHWMHUHU BEIIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHUS OPraHHYECKHX
COCIMHEHUW, a TakKe€ Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
IpeJICTaBICHUI 0 cTpoeHHH BeriecTB. CBeeHus 00 3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHUYECKH aKTHBHBIX
coenuHeHuM. B Kypce  OpraHM4eckod  XMMHM  IIOJYyYalOT  Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPECTABICHUS] O XUMHUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKON PEaKIIUH.

[lox HOBBIM yriaoM 3peHUss B TmpeaMmeTe «XuMus» 0a30BOT0 YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peakimu. Tak, B 4acTHOCTH, B Kypce «OOImmas u HeopraHW4ecKas
XUMHSD»  00yYaromMMCsS TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHUX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBaxX M NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKAaHUsI A0NONHsIeTCs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COJIEpKaHUsl, UMEIOIIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HAaHUS CHOCOOCTBYIOT NMOHHMAHHUIO B3aUMOCBSI3M XHMHUHU C JIPYTUMH HayKaMH,
PacKphIBaIOT €€ POJib B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TIpo0JieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHUYECKH OCMBICIIMBATh MH(POPMAIIUIO U TPUMEHSITH €€ JJIs TOMOTHEHHSI 3HaHUH,
pelIeHUs] MHTEJUIEKTYaTIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a7a4. B
[EJIOM COJIep’)KaHue y4eOHOro mpeamera «XUMHUS» JaHHOTO YPOBHS HU3y4YEHUS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIHMHCTBO
HEOPTraHWYECKOT0 U OPraHUYECKOro MUpa, 0OYCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYH MEXKIy HOBBIMU (DaKTaMHd € TEOPETHUYECKUMU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TakKe MpobieM cOepeKeHUsI DHEPTETUIECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MaTEpUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHITHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COJEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHHE
YHHUBEPCAJIbHBIX Y4eOHBIX ACHCTBHIA, UMEIONINX 0a30BOE 3HAYCHHE JIJIsI PA3INIHBIX
BUJIOB JICSITEIILHOCTU: peIIeHUus Tpo0sieM, TMOUCKa, aHaimm3a W 00paboTKu
uHOpMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYECKOW U
UCCJIEIOBATENLCKON JIEITEIbHOCTH, 3aHMMAIOUIEH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUW KaKk Ha YpOBHE OCHOBHOTO OOIIETro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COZIeP KATeIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKON HAayKd KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIbBHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIeTCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHO TOYKE 3pEHMS TJIABHBIMHM LIEJSIMU W3Y4YEHUsS IMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUHU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHSA U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JUIsl IPUOOPETEHUS] YMEHUN
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOAE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIIOJCHUEM  IpPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMETa B IPOrpaMMe N0 XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME CpeAHero obmiero odpasoBanus. Ceroans B
IpEenoAaBaHUK XUMHUH B OOJIbIIEH CTENEHH OTIAETCS MPEAIOYTEHUE TPAKTHUECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIEr0 HE HabopoM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSMHU
aKTUBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOMN KU3HU JUJISl PEILICHHUS
IPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3yUYEHUHU NpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAaKUE LIETU U 33J]a4H, KaK:

ajanrtanus 00yJaromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MHUpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
NPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCsS  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCcKa, aHanu3a U 00paboTKu MH(POpMALIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI ONbITA JEATEIbHOCTH, KOTOPAsi 3aHUMAET BAKHOE
MECTO B INO3HAHWW XHMHH, & TAKXKE Il OLUEHKH C MO3ULUN 3KOJOTHYECKOU
0€30MacHOCTH XapaKTepa BIMSHUS BELECTB U XUMHUYECKHUX MPOLECCOB HA OPraHNu3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIUATHBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWMHUHU, €€ BaXKHOH pPOJM B PEHICHUH TI00aIBHBIX MPOoOsieM
paIMoOHATBHOTO MPUPOJIONIONB30BaAHNUS, TIOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCTIONb30BaHUS TIOJIYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B ydeOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeAMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON o0sacTi «EcrecTBeHHO-HayUYHbIE
IpEeIMEThD».

OO111e€ YnCI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM ypPOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKUX BemecTB. [omosorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJMHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaluMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3iaMyi OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIIONECHHWE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB II0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuu (IJIaBjieHue, OOyriIuBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUA psAA. MeraH W d3TaH —
IPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuuy 3aMelleHuss M TOPEeHMs), HAXOXKICHHE B MPUPOAE, MOJIyYEeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
NpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPHU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u metmwnOyrtagueH-1,3: cTpoeHue, BakKHEUIIHNeE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lonmydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMpPOCTEHIINKA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHMUs U HUTPOBAHUS), MTOJyYEHUE U NPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peakyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NOTyueHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eHeTnueckasi CBSI3b MEXIY YIVIEBOAOPOJAMH, MPUHAMICKAIIUMU K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KaTalUTUYECKUN), TUpoiau3. [IpomyKTel
nepepadoTku HePpTH, UX MPUMEHEHUE B MPOMBINIJICHHOCTH 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», MOJIETTMPOBAHUE MOJIEKYJ YIJIIEBOJOPOJAOB U TallOr€HONPOU3BOHBIX,
IIPOBEICHHUE PAKTHYECKOW PAOOThI: MOJyUYEHHUE STUJIEHA 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 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
rajJJor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaoponaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb W  TIHALEPUH: CTPOEHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMH
MeTaJlJIaMH, Ka4eCTBEHHAs PEaklysi Ha MHOTOaTOMHBIE CHUPTHI). [lelicTBuUE Ha
opraHusM yenoBeka. [[puMmeHeHre rmuepruHa U STUIICHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHYECKHE CBOMCTBA.
TokcuunocTth penona. [Ipumenenue denoua.

Anpneruibel U Kemouwvl. DopManblerua, amneTanbACTUN: CTPOECHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHas U YKCYCHas
KHUCJIOTBL: CTpOEHUE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCTIOT, Peakius dTepudukanun), moaydeHrue u npuMenenune. CteapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble >(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
coxHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.

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




MOJIEKYJIbI, (PU3MUECKHE K XMMUYECKHUE CBOMCTBA (B3aMOICHCTBUE C THAPOKCUIOM
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
Henoo3bl.  PU3NYECKWE W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHNE, HAONIOJCHUE U ONHMCAHHE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuomM meau(ll)), anpaeruioB (OKMCIEHHE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmemu(Il), B3ammopeicTBHE Kpaxmalia C HOIOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHIO XHWMHUYECKOMW peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM IMPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

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

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHsS] BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0/ICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALIUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHMH —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAaKOMJIEHUE C 00Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peannsanuns MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHME Kak OOIIMX €CTeCTBEHHO-



HAYYHBIX TIOHATUN, TaK U TOHATUMN, SBJSIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KiaccuuKanus, NepruoJUIHOCTh, HAOIIOIEHHE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

dusuka: wmaTepusi, DJHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUE BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

Bbuonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbIE BellecTBa (O€NKH, YIIeBOJBI, KHPHI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: mNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOTO IHTAHUS,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIE 1 KOCMETUYECKHE MpenapaThl, MaTepruaibl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUUecKre YpOBHH, TOJAYPOBHU. ATOMHBIE OpOWTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHusl dJEKTPOHOB M0 OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEepUOIUYECKOro 3akoHa M llepumoandeckodl cucTtembl
xumudeckux sneMmeHToB . M. MeHaeneeBa ¢ COBpEMEHHOU TEOPUEW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUuojaaM.
3HaYCHUE NIEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XUMHYECKash CBsI3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIHLHOCTS.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

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

Xumudeckas — peaknusa.  Kimaccumpukammss XUMHYECKHMX — peakmuii B
HEOPTraHWYECKON M OPraHWYecKOM XHMHH. 3aKOH COXPAaHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pas3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakToOpbl, BIUSAIONIME HA COCTOSHHE
xuMHA4deckoro paBHoBecus. [Ipunnun Jle [latense.

Dnektponutuyeckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB M WX NPEBPALICHUM:
neMoHcTpauus Tadmun «llepuonnueckas cucreMa XxuMuueckux sneMeHToB /. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3AaTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOTO HHIMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
peaKIumny.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux syeMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuUMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHs)) M WX  COCOUHEHUU  (OKCHIOB,
KHCIIOPOJCOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCAUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoil cucteMe XMMHYECKHX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMOB MeTauioB. O6mme (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DIIEKTPOXUMHUYECKHUN Al HAPSHKEHUN METaJIIOB.



XUMUYECKUE CBOMCTBA BaXKHEUIIUX METAUIOB (HATpHUM, KU, KaJbIIUii,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

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

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyYE€HHUsS BEIIECTB M HUX IPEBpAICHUMN:
U3YYCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», OOpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTAJIBLHBIX 3aJad, HAOJIOJEHHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHHHUS C pacTBOpaMu
KHCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJUIOB).

Pacuérurle 3amaqn.

Pacuétbl Maccel BelecTBa MU 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéThl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OIHO
W3 BELIECCTB UMEET IPUMECH.

XHUMHUA U KU3Hb

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

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHUHIUIIAX  ITPOMBIILICHHOTO
MOJyYECHUS Ba)KHEUIINX BEIIECTB.

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

XuMHST U 3J0pOBBE YEJIOBEKA: MpPaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
TOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEHUH oOOmed
HEOpraHu4ecKorl XumMuu B 11 Kiacce OCyIIeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUM, SBISIOUIAXCS
CHUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

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

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHD, BELIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3MYECKUe BEIMYUHBI U €IUHUIIBI WX
M3MEpPEHUSI, CKOPOCTb.



buonorus: knerka, opraHuW3M, J3KocHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHHU3ME.

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

TexHoOrKsI: XUMUYECKasi MPOMBIIUICHHOCTb, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTePHANIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIPEnapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHMS MPOTPaMM CPEIHEro OOIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

B cOOTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111er0 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUHCKONW TpaKJaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4K1E MOTUBAIIMK K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJHILIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarolIUXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CHUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4YKE MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro oOIlecTBa, MPUHATBIMU B OOILECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00yJaroIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITa IO3HABATEILHON U NPAKTUYECKON NESITEIbHOCTH
oOy4JaronMxcs Mo peaju3aluy MPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTAaBICHUS] O COLMAIbHBIX HOpMax U IMpaBUjiaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPU CO3JaHNH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEPEHHSs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUS K MPOILECCY TBOpPUECTBA B 00OJACTH TEOPUU U MPAKTUUECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCca ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uHGOpPMaIMU O EPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEeH 370poBOoro U 0Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpaleHusi C BellecTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl UEHHOCTHM TPAaBWJI HMHIMBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJAcca, IIKOJIbI);



WHTEpeCca K MPAKTUIECKOMY U3yUEHHUIO MPOGECCHil pa3InyHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyayuied mMpodeccuu U peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

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

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUNW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, MPUHOCIIIMX BpEH  OKPYKAIOUIEH
MPUPOIHON Ccpelie, YMEHHSI MPOTHO3UPOBATH HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOITHYECKON KYJIbTYPHI,
OIIbITA JEATETBHOCTH JKOJIOTUYECKOHN HaIMpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpecTaBiIeHusT 00 OKPYXKAroIeM MHUpE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSKJAEHHOCTH B  0COOOW 3HAYUMOCTHM XUMUU JJIsI  COBPEMEHHOM
IUBUJIM3ALHN: B €€ TyMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHOM KYyJIbTYphl, PEIICHUH TJIOOAIBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, JHEPIreTUUECKOU, MUILEBOM U
HKOJIOTMYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TMOHUMAaHUA CYIIHOCTH METOJIOB
TIO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIET0 MUpa U



MPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aKIIIOUEHHUS Ha
OCHOBE Hay4HBIX ()aKTOB U UMEIOIIMXCSI JAHHBIX C IEJIbIO MOJIYUYEHHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATEIbCKON E€ATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTMU;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pazNu4HbIX chepax npodeccruoHaaIbHOM
NEeSATETbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIro MpeaMeTa «XUMHUs Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUsl BKIIOYAIOT:

3HaUYMMblE IS (QOpPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIe TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEHU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHBIE, KOMMYHHKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
I'PaMOTHOCTH M COITUATTLHOM KOMIIETCHITMH O0yYarOIINXCS;
CIIOCOOHOCTH o0yyJarommxcst UCIIO0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JICUCTBYS B IO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue aeicTBUSI:

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

ONPENENIATh IENN JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIHOCTU C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIH30BaTh COOTBETCTBYIONINE MOHSTHS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWUS W KPUTEPUH ISl KIACCHU(UKAIMKM BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30OBHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUUYeckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— MPU PEIICHUU Y4YEOHBIX TMO3HABATENBHBIX W MPAKTHUUECKHUX 3a/ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKUX
peaKLnii;

dbopMyIMpOBAThH MENU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MIOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W IPOBEIACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHNS U BBIBOABI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOCKTHOM
JEATEeIIbHOCTH, MPOSBIISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JMYHBIX HCTOYHUKAX WHPOpManuu (HAYy4HO-
MONyJISIpHAst JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh MUH(MOPMAILMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(dbopMynpoBaTh 3aMpochl U MPUMEHATh Pa3IUYHBIC METOMABI MPHU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHA YYEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYI0  (GOpMy  TMpEACTAaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU PabOTE C XUMUYECKON
uHpoOpMalMen: MPUMEHITh MEXKIpPEAMETHbIE ((PU3NYECKHEe U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (POpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJ1a€MOI T€MbI B XOJ€ Juaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BHINOIHEHUN
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATHh BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X0J1e 00CYXK/IeHUSI 1 0OMEHa MHCHUSIMH.

Ogi1aieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIFHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpefeNnss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jiaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUM YYe€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISTH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHaIIn3a U
CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHUA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUM KapTUHBI MUPA, POJIU XMMHUU B TIO3HAHUU SIBICHUN MPUPO/IBI,



B (OpMHUpOBAaHMU MBIIUIEHUS W KYJIbTYPBHl JUYHOCTH, €€ (YHKIUOHATHLHOU
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEIECHUS] MPAKTUYECKHUX 3a/1ad U AKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKHM JJIEMEHT, aToM, DJEKTpOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, paauKal,
MU30MEPHS, ©30MEPBL, TOMOJIOTUYECKHUN P, TOMOJIOTH, YTIEBOAOPObL, KUCIOPOA U
a30TCOAEPKAIME COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOpPUM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. bytinepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE I[OHUMAHHS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacCHOM HCIIOJIb30BAHUM BAXXHEUIIMX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

C()OPMUPOBAHHOCTb YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAHNU COCTaBa, CTPOCHHUSI U PEBPALCHUN OPTaHUYECKUX COCTUHEHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKLui,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHMYECKMX BEUIECTB U1 WUIIOCTPALUU HX
XUMHYECKOTO Y MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne coeluHeHu (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaThb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHTJIUKOJb, TIULEPUH, (EHON, (popManblerus, aueTalabIerui, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKON CBSI3M B
OpPTraHUYECKUX COCTMHEHUSAX (OIMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIO)KEHUS TEOPHUH CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3NUECKHE
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH pa3IMUHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, TPOMUJIECH, alleTHIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH3011, METaHOJI, ATAHOJ, STUIICHTJIUKOIIb, TJIULEPUH, (GEHOII,
alleTaNbAeTU, MypaBblHasl U YKCYCHasl KUCIIOTBI, TJIFOK03a, Kpaxmall, 1eJII0103a,
AMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C WCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, Yrodib), CIIOCOOBI UX MEPEePadOTKH U MPAKTHIECKOE
IPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(OpPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsSX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJI30BAHUS XUMHUECKON
MOCYJIOM W JTabopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKE MpaBHIIa OOpaIleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHWH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U NU3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIC PEAKITUN OPTAHMYECKUX BEIECTB,
JeHaTypanus 0CIKOB ITPU HArPEBaHWH, IIBETHBIC PEAKIIMKA OCJTKOB) B COOTBETCTBUHU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
dKCIIEpUMEHTa B (OpME 3amucCH YpaBHEHUW COOTBETCTBYIOIIMX pEAKINN U
(GbopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TIOy4aeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TpaBUja  DKOJOTUYECKH
11€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IIEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpellbl, 0OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

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

bopmyiL.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KaApTUHBI MUPA, PO XMMHUU B TO3HAHUU SIBJICHUN IPUPOJIBI,
B (OpPMUPOBAHUMU MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
rpaMOTHOCTH, HEOOXOIUMOM JIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO M IIPUPOJIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30ToN, S-, p-, d-
AJIEKTPOHHBIE OPOUTAJIM aTOMOB, HOH, MOJIEKyJla, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METATMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTUYECKAST IUCCOLUAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACChI BEIIECTB, 3aKOH COXPAHCHUWS U MPEBPAILCHUS dHEPTUU
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 IPAKTUYCCKOMN NESITEIHOCTH YEIIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTAHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIONH30BATh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB © YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cuctematnyeckyto HomeHknaTypy (IUPAC) u TpuBranpHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHblii ra3, YIJEKUCIBIM Tra3, aMMHakK, TamcéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAS CO/lA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKAasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs, METAJUTMYECKasi), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTaBYy K OMNpPEAEIEHHOMY KiacCy/TpyIe
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBaTh CMBICI MEpUOANUYECKOro 3aKkoHa [l.
N. MenaeneeBa 1 1€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTEMbI
xuMmuueckux snemeHToB JI. 1. MeHneneeBa, MCHOJIb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUHEHUN MO TMepuoiaMm u
rpynmam [lepuoandeckoi cuctembl XuMuiyeckux 3j1eMeHToB JI. 1. Menneneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKUMX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXJIY HEOPraHWYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMUHbIM TpU3HAKaM (YUCIYy U COCTaBY pPEArvpyrollnX BEIIECTB, TEIIOBOMY
ahdexTy peakuuu, U3MEHEHHIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYaCTHIO KaTajau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIIMH UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAB pa3JIMYHbIX HEOPTraHUYECKUX BEIECTB, pPaClO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKPBIBATh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKklMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHUE MPOLIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOT0 MPOU3BO/JICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIIEHH Ia30B MPU
XUMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3¢ (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWwia OOpallleHus C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITTOJHEHHIO J1a00paTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHUE IMEPOKCHUIA BOAOPOJIA B MPUCYTCTBUH KaTaJIM3aTOpa,
ONPENENICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOIIBK  YHUBEPCAIBHOIO
WHUKATOpPA, BIMSHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKInH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha CyinbQaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKI1il U POPMYyIMPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaTOB;

c(hOPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, HTepHeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOJaTh  TpaBUjia  AKOJOTHMYECKU
1eJIeCO00pa3HOr0 TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpPAaHEHMSI CBOETO 30POBbA M OKPYKAIOUIEH NPUPONHOU CpEXbl, OCO3HABATH
OIMACHOCTbh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokaszarens [I/JIK, mosicHATh Ha mnpuMepax CHOCOOBbl YMEHBIIECHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4aromuXxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHUYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudpossbie)
Ne n/m Kontpoabubie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4ecKOi XUMHUH
[Tpeamer oprannydeckoit xumuu. Teopus
1.1 CTPOCHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 IIpenenpHbIE yIIIEBOAOPOABl — ATKAHBI 2
59 HenpenenbHble yrieBogopobl: ajlKeHbI, 6 |
aJIKaIMEHBbI, ATIKUHBI
2.3 ApoMaTu4ecKue yriieBoAa0pOIbl 2
24 [TpupoaHbIE HCTOYHUKH YTIEBOAOPOIOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHnst
3.1 Cruptel. ®enon 3
39 Anpnernasl. KapOoHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢pupbl
3.3 VYrneBonanl 3 2




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

4.1 AwmunBl. AMUHOKHCIIOTEL. beiku 3
Uroro no pazaeny 3
Pa3zaea S. BbicokomoJieKkyJIIpHbIE COeAUHECHUSA

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
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIIECTB
1.3 XHWMHYECKUE PEAKINN 6 1 1
Hroro no paszneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 ‘ Metanmst 6 1
2.2 ‘ Hewmeramisl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 ‘ XuMHS 1 )KU3Hb 4
Hroro o pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

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

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

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

IIpencraBnenue o kaaccuukanuu
opraHu4eckux seuiects. Homenknarypa
(cucremMaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHUs OPraHUYECKUX BEIECTB

AIKaHBI: cOCTaB U CTpPOCHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — OpoCTEHIIe
MPEICTaBUTENM AJTKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUJCH " OPONMUJICH — HpOCTCf/'IHJHC
NpEACTABUTCIIN AJIKCHOB

[IpakTuueckas pabora Ne 1. «Ilonyyenue
ITUJICHA U U3y4EHUE €r0 CBOMCTB»

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




AJNKHUHBIL: cOCTaB ¥ 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSIL.

10 N
AneTuieH — MpocTenIni
IIPEICTaBUTEIND AJIKUHOB

1 BbruncineHus no ypaBHEHUIO XUMHYECKOM
peakuun

12 Apensr: 6eH3011 1 TOITY0. TOKCHYHOCTh
apeHOB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
IIpuponHbIEe HICTOYHUKH YTIIEBOAOPOOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB:

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

16 Kontponbnas paboTta mo pazaery
«YTneBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

13 MHOroaTroMHsbl€ CIUPTHI: 3TUIIEHTIIMKOJIb
U TIULEPUH
DeHOJI: CTPOCHUE MOJIEKYIIBL,

19 ¢bu3nuecKkre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

20 Anbnernpl: GopmManbaerua u

areTanbaerug. AneTon




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
KHCIIOT

24

25

26

MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHIE

CnoxxHbIe 2(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

Kupsr: runponus, NnpuMeHEHHE,
Ouosoruueckast poib )KUpPOB

27

28

29

30

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

KanMaJ'I " OCJIJIK0JI03a KaK IMTPUPOIHBIC
MOJIMMCEPBI

KonrtponsHas pabota no pasaeny
«Kucnopozacoaepsxariye opranndeckue
coeauHeHus»/ Beepocceuiickas
poBepouHas paboTa

OO6mrast XxapakTeprucTruKa
a30TCOJIEpKAIUX OPTaHUYECKUX
coeauHenuii / Beepoccuiickas
poBepouHas paboTa

31

AMMHBI: METUJIAMHUH U aHWJINH




AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHUYECKUE COCANHEHUS, UX

32 ouonornyeckoe 3Hauenue. [lentunsl.

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS

33 OCHOBHBIE TTIOHSTHSA XUMHHI

BBICOKOMOJIEKYJISIPHBIX COE€AMHEHUN

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.
DJeKTpOoHHAs! KOH(PUTYpanrsi aTOMOB

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

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XHUMUYCCKHX DJIEMEHTOB U X COCAUHCHUU
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux asemenToB .M. MeHnieneeBa
B Pa3BUTHHU HAyKH

CrpoeHnue BelecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUsI
KOBAJIEHTHOM CBSI3U. BogopoaHas cBA3b

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

ITousitue o AUCIICPCHBIX CUCTCMAX.

HcTuHHBIE U KOJTTIOUAHBIE PACTBOPBHIL.
MaccoBas 10715 BELLIECTBA B pacTBOPE




10

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

Knaccudukanust XaMUUeCKUX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHHUs U IIPEBPAICHUS] SHEPTUU NIPU
XUMHUYECKHUX PEAKLMIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «Brnusiaue

pa3InYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKLum»

11

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

12

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonstue o0 anexTponuse
pacIIaBoB ¥ pacTBOPOB COJIEH

13

14

KoHnTtposbHas paboTa mo pazaeny
«Teoperndeckre OCHOBBI XUMUW))

Mertaibl, UX MOJ0KCHHE B
[lepronnueckoit cucTeMe XMMUYECKUX
sanemenToB /I. 1. MenpaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3HYecKre CBONCTBA METAJLIOB




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PAI HAIIPSKEHUN METaJIOB
XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUN) U X COSTUHEHUI

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»"

Hewmert aJlJIbl, UX ITOJIOKCHUC B
Ileproanueckoi cucreMe XMMUYECKUX
aneMenToB . 1. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB

21

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

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
AX COeINHEHHH

XuMHUecKue cBoiicTBa a3oTta, ¢pochopa u
UX COeOUHEHUU

XHUMHUYECKUE CBOMCTBA yIiaepoaa, KpEMHUS
U UX COSTUHECHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX
COECTMHEHUN




26

27

28

O00011eHre U cUCTEMATU3ALMS 3HAHUI 110
Teme «HemeTamner». Beraucinenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

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

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

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKHE OCHOBAHUS

30

31

32

33

AMoTepHbIe HEOpraHUYECKHE U
OpraHMuYecKue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB

Ponp xumuu B o0ecrieueHun
9KOJIOTHYECKOH, SHEPreTHIeCKON U
MUIIEBON 0€30MacCHOCTH, Pa3BUTHHI
MCEOUIINHBI

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

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM 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

CdopMupoOBaHHOCTH MPEACTABICHUN O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHON KapTUHBI MHUpa, POJM XHMHH B TO3HAHUU
SABIIGHUN TPUPOAbI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Brnanenne cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATEIILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKelerT,
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 OopraHuveckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IOJYYCHHMH U O€30mMacHOM
WCIIOJIb30BAHUM BaXHEUITUX HEOPTaHUYECKHMX U OPTaHMYeCKHUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIbHOCTH YCJIOBCKA

1.3

1.4

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

MPEBPAIICHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHU UCTIOTIB30BATh XUMUYIECKYIO CHMBOIUKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMyT OpPraHMYEeCKHMX BEIIECTB W ypaBHEHUU
XUMHNYCCKUX peaKHHﬁ, U3roTaBJIMBaThb MOACIn MOJICKYII
OpraHu4YCCKUX BCHICCTB I MHIUIIOCTpaluU HUX XHMHUYCCKOTO U

MPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

ChopMupOBaHHOCT YMEHHUH YCTaHABIMBATh MPUHAIIC)KHOCTD
M3YYEHHBIX OPraHMYECKHMX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHUH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHUS], BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMs), JaBaTb MM Ha3BaHMUS IO CUCTEMATUYECKOHN

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
CTpOEHUs opraHuyeckux Beniects A.M. bytiepoBa 11 00bsicHeHUs
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)ICOKOMOJIGK}’JIHPHI)IG COCAMHCHU A

ChopMupoBaHHOCTH YMEHHI TNPHUBOAWTH TPUBUAIBHBIC HAa3BaHHSA
OTJIEIbHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHos, dopManbaerui, aueTalbleru,
MypaBbHHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBas KHUCIIOTA,
CTeapuHOBasl KUCJIOTa, IJI0K03a, (pPYyKTO3a, Kpaxmai, LEeJUIi0J03a,

[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, metunOyraauen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIIb, TIUIEPHH, (DEHOI, alleTalbICTH/I,
MypaBbUHAsA U YKCYCHasl KHCJIOTHI, TJIFOKO3a, KpaxMal, eJUTI0I03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHPOBaHHOCTh YMEHUS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXJIY TUINUYHBIMU  MPEACTABUTEISIMM  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEIIECTB YpaBHEHUSIMU COOTBETCTBYIOIIUX

XUMUYECKHUX PEaKIUN C UCIIOIH30BAHUEM CTPYKTYPHBIX (popMyIt

2.4

CpopMupoBaHHOCTH ~ YMEHHUSI  XapakTepU30BaThb  HCTOYHHKHU
YII€BOIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJb), CIOCOObI
UX TepepaboTKM W MPAaKTHYECKOe IPHUMEHEHHE IPOJYyKTOB

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,  MOJICIMPOBAHUE),  HCIOJIh30BAThH
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS IS TPUHATHS pEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IMPUMEHCHUEM

3.2

33

CdopMUpOBaHHOCTh yMEHHUU COONIOAATH TPAaBHJIA ITOJTH30BAHUS
XUMHYECKOW TOCYIoi U 1ab0paTOPHBIM O0OPYAOBaHUEM, a TAKXKe
npaBuiIa OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIHSIMU

11O BBIIIOJIHCHUIO ﬂa60paT0pme XUMHUYCCKUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHUW  IUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUIIEHA M H3Y4YEHHE €ro CBOMCTB,
KAueCTBEHHbIC PEaKIUU OPraHMYECKUX BEIIECTB, JIEHATypalus
OEJIKOB IIPY HArpEBAaHHHU, [IBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OC30TIACHOCTH IPU OOPAIIESHUH C BEIECTBAMHU
U J1a0opaTOpHBIM OOOPYIOBAaHHMEM; MPEACTABIATh PE3YyIbTAThI
XUMHUYECKOTO JKCIepUMEeHTa B (GopMe 3amucH  ypaBHEHUI
COOTBETCTBYIOIIMX peakuuii U (GOpMyIHpPOBATh BHIBOJLI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CopMupoBaHHOCTb ~ YMEHHIl  HPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHSM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIECTBA WJIM TNPOJYKTa PEeaKIMM IO HM3BECTHBIM Macce, 00béMYy,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupOBaHHOCT ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyl0 U3 pa3HbIX HMCTOYHUKOB

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

3.6

ChopMHpPOBaHHOCT, YMEHHMM COOJIOIAaTh TpaBUiIa SKOJOTUYECKH
1eJ1eco00pa3HOro MOBEACHHSI B OBITY M TPYIOBOM NEATENHHOCTH B
LENIIX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MPUpPOTHON
Cpefibl, 0OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
OTIpeNIEeIEHHBIX OPTaHMYECKHUX BEIIECTB, TOHUMAs CMBICT TTOKa3aTelst
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllMW), TIOSICHATH Ha
IpUMepax CrocoObl YMEHbIIECHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3I[€I>'ICTBPI$I Ha OPraHus3M YCJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

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

TeopeTnyeckre OCHOBBI XUMUHU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHH  DJIEMEHT, aToM,
JMIEKTpOHHAs 000JI0YKa aroma, s§-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJICKYJIA, BaJICHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTD,
CTENEHb OKHUCJICHMUS, XMMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPDHBI  00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHAOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKIHH, XHUMHYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon J[.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3bIK XHUMHUH,
(hakTONOTMUECKUE CBEJECHUSI O CBOMCTBaX, COCTaBe, IMOJIYYCHUU U
0€30MacHOM HCIIOJIb30BaHUU BAXKHEHIIINX HEOPTraHUMYECKHX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopMupoBaHHOCTh YMEHMI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBSA3b W3YYEHHBIX MNOHATHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TPU OINUCAHUM CTPOCHUS M CBOMCTB HEOPTaHWYECKUX
BEILIECTB U MX IPEBpAIICHUH; BBISABIATh B3aUMOCBSI3b XUMUUYECKHX
3HAHUU c MOHATUSIMU u MPEACTABICHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUM (HAONIOJeHUEe, HW3MEpeHHe, HKCIIEPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopMupoBaHHOCTh YMEHHMM ONPENENATh BaJE€HTHOCTh U CTENEHb
OKHCJICHUS XHMHYECKMX DJJIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO
coCTaBa, BHJ XMMHUYECKOH CBsi3u  (KOBaJIeHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIUHEHUSX, TUIl KPUCTAJUINYECKOU
PEIETKH KOHKPETHOIO BEIIeCcTBa (aTOMHasi, MOJIEKYJIsIpHasi, HIOHHas,

MeTaJUTHYeCKas)

1.5

CdopmupoBaHHOCTH YMEHHI ONPEAEATh XapaKTep Cpeabl B BOIHBIX

pacTBOpax HEOPraHUUECKUX COEAMHEHUN




1.6

1.7

ChopMupOBaHHOCTh YMEHHSA KIacCHU(DUUIUPOBATh XUMHUYECKHUE
peakuuy 1o pa3IuYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIICCTB, TEIUIOBOMY J(QeKTy peakinuu, H3MCHCHHIO CTCICHEH
OKHCJICHHS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKI[MH,  YYaCTHIO
KaTaJiu3aTopa)

ChopMHUPOBAaHHOCTh YMEHHH COCTABJIATH YPAaBHCHHS peaKIui
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILEHHBIC YPAaBHEHMUS DPEaKLUN
HMOHHOIO0 OOMEHa, YYUThIBas YCJIOBMsSI, IPU KOTOPBIX ITH PEAKIMU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHUH MIPOBOAUTH peaxIm,
MTOATBEP K IAOLIUE KayeCTBEHHbIN COCTaB Pa3IUYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BELIECTB

1.9

CpopMHUpPOBaHHOCTh 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

XUMHYECKON peaklnu OT pa3inuyHbIX (PaKTOpPOB

ChopMUpOBaHHOCTb YMEHHMH OOBACHATH XapaKTep CMELICHUS
XMMHYECKOTIO PABHOBECHS B 3aBUCUMOCTH OT BHELITHETO BO3ACHCTBHUS

(npunnun Jle Hlatense)
OO6m1ast 1 HeOpraHu4vecKass XUMHs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIca I[lepuoandeckoro
3akona /.M. MeHnneneeBa M JI€MOHCTPUPOBATH ero
CHCTEMAaTU3HPYIOLYI0, OOBSICHUTENIBHYIO U  HPOTHOCTHYECKYIO
byHKIIIHN

ChopMupOBaHHOCTH ~ YMEHMH  XapaKTEepHU30BaThb  DJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[lepmonnueckoit  cucreMbl  XUMHYecKux  anemeHtoB .M.
MeHieneeBa, UCIIONIB3Ys MOHSTHUSA «S-, P-, d-DTEKTPOHHBIE OPOUTAIINY,
«QHEPreTUYecKre YpOBHUY», OOBIACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAMHEHHUH IO IEpPUOJaM U
rpynmnaM Ileprogudeckoil cucteMbl XMMUYECKUX 3neMeHToB J[.H.

Menneneena

2.3

ChopMHUpOBAaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) 0OIIHE
XUMHUYECKHE CBOUCTBA HCOPTaHUYCCKUX  BCIICCTB  PA3JIMYHBIX

KJIaCCOB, MOATBCPIKAATh CYLICCTBOBAHUC TeHETHYECKOM CBS3U MCKOAY




HCOPraHN4CCKUMU BCIICCTBAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTaHABIMBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 110 UX COCTAaBY K OMNPEEIEHHOMY KJIAacCy
(rpymme) coequHeHui (poCThie BEIIeCTBa — METAJUIBI U HEMETAJLIBL,

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

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO0 CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYNT BELIECTB W YPAaBHEHMH XMMHUYECKHX
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 YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPIKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOIIBKO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupoBaHHOCTb ~ YMEHMH  IUIAHMPOBaTb M BBINOJHSATH
XUMHAYECKHHA OSKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPUCYTCTBUH KaTAIN3aTOPa, ONpeIesIeHIE CPEIbl PACTBOPOB BEIIIECTB
C TOMOIIBI0 YHHBEpPCAJIBHOTO HMHIUKATOPA, BIUSHHUE pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHMMHUECKOW peakIuH, peaklM HOHHOIO
oOMeHa, KaueCTBEHHbIE peaKIMM Ha cylbdart-, KapOoHAT- U XJIOPUI-
AQHMOHBI, HA KaTHOH aMMOHWSI, PEIICHUE SKCIIEPUMEHTAFHBIX 3a/1a4
o reMam «MeTasuib» U «HemeTanss») B COOTBETCTBHHU C IPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
a00OpaTOpHBIM  O0OpPYNOBAaHHWEM;  TPEJACTABIATH  PE3yJIbTAThI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3ammcu  ypaBHEHUH
COOTBETCTBYIOLINX peakuuil U (OopMyJIUpOBaTh BHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTh YMEHUH COOMIOAATh MpaBWiIa I1OJb30BAHUS
XUMHUYECKOH MOoCyIoi M abopaTopHBIM 00OpYIOBaHHEM, a TaKKe
ImpaBujia 06paHICHI/I$I C B€IIECTBAMHU B COOTBECTCTBHUU C HHCTPYKIUAMU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB
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ChopMHUpPOBAaHHOCT,  YMEHHUM  XapakTEPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIINE B OCHOBE IIPOMBILLICHHOTO MOJIYYEHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKkke cOpMUPOBAHHOCTh MPEICTABICHHUH 00




06L[II/IX HAay4YHbIX TIPpUHOUIIAX W  OSKOJOTMYCCKHX Hp06neMax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

3.2

33

34

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISAIONMIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TO3HAHUU
SIBJIGHUW TPUPOAbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOMW JIIsI
pelIeHrs NPAKTHUYECKUX 3a/7ad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON cpesie

CdopmupoBaHHOCTH yMEHUI KPUTHYECKH aHAIM3UPOBATh
XMMHUYECKYI0 HMH(OpMaIuio, MojJydaeMyto M3 Pa3HbIX MCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHMKaIUK, ceTh IHTEpHET U Ipyrue)

CpopMHUpPOBAaHHOCT, YMEHHI COONIOAATh MpaBHJia HKOJIOTHYECKU
1eJIeCO00Pa3HOr0 TOBEJACHHUS B OBITY M TPYIOBOH NEATEILHOCTH B
LEJSAX COXPAHECHHUs CBOETO 3J0POBbS U OKPYKAIOMICH MPUPOIHOMN
cpenbl

Oco3HaBaTh OMACHOCTh BO3JCWUCTBUS Ha IHKUBBIE OPTaHU3MBI
onpeAeNnEéHHBIX BEIIeCTB, MOHMMAas cmbica mokazarens [IJIK,
IOSICHATH Ha ITpUMEpax CII0COOBI YMCHBIICHUS U NPCAOTBPALICHUA UX

BpCIAHOIO BOSI[GﬁCTBH?[ Ha OpraHu3M 4€JI0BCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIIOJIb30BAaHUEM TOHSATHUSl «MaccoBas JI0JIs BEIIECTBA B PacTBOpE»,
OOBEMHBIX OTHOIIIEHUH Ta30B MPU XUMHYECKHX pPEaKIMIX, MacChl
BeleCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
TerI0BOr0 3 (HeKTa peakiiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHCPTIHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyYecKOl XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHE U 3HAYCHHUE B
IIOJIy4YEHUU HOBBIX BEUIECTB M MaTepuajoB. Teopus CTpOEHUs OpraHUYECKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE OJIOKEHUS

CtpykrypHble (opMysibl OpPraHUYECKUX BeIIeCTB. [ OMOJOTHS, H30MEpHs.
XuUMHUYEcKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJMHApHbIC U KpaTHbIE
cs3u. [Ipencrasienne o KiaccuGUKaIMy OPraHUIeCKIX BEIICCTB
Homenkiatypa oprannueckux coeJMHEHUN (CUCTeMaTHiecKas) 1 TPUBUAJIbHbBIC

Ha3BaHUS BaKHEHUIITHNX HpeILCTaBI/ITeJIeﬁ KJIaCCOB OPraHUYCCKHX BCHICCTB

VYri1eBo10pObI

2.1

2.2

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psaA. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENMN AlIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMelleHHs] U TOPEHHUs), HAXOXKICHUWE B NPUPOAE, MOIyuYeHHE U
IIPUMEHEHHE

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsA. DTWIEH U NPONUIIEH —
MPOCTEHIINE MPEACTABUTENMN AJIKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUd, OKHUCIECHUS U

HOJ'II/IMepI/BaI_II/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

2.4

Anxaguensl: Oyraauen-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEWIIME
XMMHUYECKHE CBOMCTBA (peakus nonmMepusanun). [lonydenue cuHTeTHYECKOTO

KayudyKa U Pe3HHbI

AJKHHBI: COCTaB M 0COOEHHOCTH CTPOEHHSI, TOMOJIOTUYECKUN Psijl. ALIETUIIEH —
MPOCTEHIINI TpPEeACTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (QHU3UYECKHE HU
XUMHYECKHE  CBOMCTBAa  (peakuMu  TUIPUPOBAHUSA,  TaJOT€HUPOBAHMUS,

ruaparanuu, I OpeHI/IH), MOJIYy4YCHHUC U ITPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (uU3NYECKME M XHWMHUYECKHE CBOWCTBa
(peakuy TaJOreHUPOBAHHMS M HUTPOBAHUSA), IOJNyYE€HHE M NPUMEHEHHE.
Tomyon: cocraB, cTpoeHue, (pu3MUECKHE U XMMHYECKHE CBOWCTBa (peakuuu
raJJOTCHUPOBAHUS U HUTPOBAHMs), MOJIYYEHUE U NpPUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTmyeckas CBs3b MEXIY YIJIEBOJOPOJAMM, MPHHAICKAIUMH K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHble HMCTOYHUKM yrieBOLOpoAoB. IIpupomHBII ra3 M IOIYyTHBIE
HedTsHbIe Ta3pl. Hedts u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEKUHI (TepMHUYECKUI, KaTaluTU4ecKuil), muposu3. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIIICHHOCTH U B ObITy. KamMeHHBbIH

yroJIb U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON MW 3OTAaHOI: CTPOCHUE,
¢u3nueckue WU XMMHUYECKUE CBOWCTBA (pEaklMU C AKTHBHBIMA METaJUIaMU,
raJloreHOBOJIOPOIAMU, TOpEHHUE), MpUMeHeHHe. BoaoponHble CBS3M MEXIY
MOJIEKYJIaMH CIIUPTOB. [[eficTBHE METaHOJIa U 3TaHOJA Ha OPraHU3M YeJIOBEKa.
MHoOroaroMHble CIUPTHI. DTUIICHTJIMKOJIb U TIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMH METAJIJIAMHU,
KauecTBEHHAs peakilisi Ha MHOTOATOMHBbIE CHUPTHI). [leiicTBre HAa opraHusm

yenoBeka. [IpuMeHeHne riniepruHa U STHICHTITUKOISA

@DeHo: CTpOEHUE MOJIEKYNbl, (U3MYEeCKHe U XHUMHYECKHE CBOMWCTBA.
Tokcuunocth penoina. [Ipumenenue henomna

Anpaeruipl ¥ KeToOHbl. DOpMabICT I, alleTalbJACTHl: CTPOCHHE, (PU3NUECKHE
U XUMHUYECKHE CBOMCTBAa (peakluMM OKHUCJICHUS W  BOCCTAHOBJICHUA,

KaueCTBEHHbIE PEAKIMH ), IOJyUYEHUE U IPUMEHEHHE
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3.5

OAHOOCHOBHBIE Mpe/eNbHbIE KapOOHOBBIE KUCIOThl. MypaBbUHAsI U YKCYCHas
KHCIIOTBI: CTpO€HUue, (hru3nueckue U XMMHUUYECKHe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHCIIOT, peakuus sTepu(uKalnuu), MOJIydeHHe W NpPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTAaBUTENN BBICIINX KapOOHOBBIX

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

KUPOB

3.6

VYrneBojbl: cocTaB, KJIacCU(PHUKALUS YTIeBOI0B (MOHO-, JU- U MOJIMCAXaPUIbI).
I'moko3a — mpocTedmuii MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJIH,
¢usznyeckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHE C THIPOKCHAOM
meau(Il), oxucrnenme ammuayHbIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJIEHHE, OpOKEHUE TIIOKO3bl), HAX0XKJIEHUE B MIPUPOJIE, IPUMEHEHHE,
6uonornyeckas posib. Porocunrte3. PpykTo3a Kak U30Mep IoKo3bl. Kpaxman
U LEJUII0J103a KaK NpUpoaHble oauMmepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnueckue W XUMHUYECKHE CBOWCTBA Kpaxmaia (THUAPOJIM3, KayeCTBEHHas

peaKIus C HOJIOM)

A30TCoIepKaIiue OpraHuIecKUe COSTMHCHUS




4.1

AMHUHOKHCIIOTH Kak am(oTepHble OpraHndeckue coenuHeHus. Ousnueckue u
XMMHUUYECKHE CBOWCTBA aMMHOKMCIIOT (Ha MpuMepe TuiuHa). buonornyeckoe

3HAYCHHUEC aMHUHOKUCIIOT. HCHTI/II[H

4.2

5.1

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

THAPOJIN3, A€HaTypalusa, KaY4€CTBCHHBIC PEAKIIUU Ha Oenku
BBICOKOMOJ'ICKy.]'IS[pHBIC COCOAUHCHUA

OcCHOBHbBIE TIOHSTUSL XMMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJMUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUU,  CPEAHSS
MoJIeKyJisipHass Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COC,Z[I/IHCHI/Iﬁ — NOJIMMCpU3alvg U IIOJIMKOHACHCAIIUA

5.2

SKCHepI/IMeHTaJH)HI)Ie MCTOJAbl M3YUCHUA BCIICCTB W HUX HpeBpameHHﬁ:
O3HAaKOMJICHUEC C o6pa3uaMH OpuUpoAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayudyKoB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

1.1

TeOpeTI/I‘leCKI/IC OCHOBBI XMUMHH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTu4eckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, §-, P-, d-2TI€MEHTHI.
OcobeHHOCTH pacIipeiesieHUsl JIEKTPOHOB TI0 OPOUTAIISIM B aTOMaX dJIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIHsl aTOMOB

1.2

Ilepnonnueckuil 3akoH u lleprognyeckas cucTeMa XMMHYECKHX DJIEMEHTOB
J.N. MenneneeBa. CBsi3b NepuoIudeCcKOro 3akona u [lepuoanueckoi cuctemsl
XUMU4eCcKux d1eMeHToB [[. M. MeHeneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUs CBOWCTB XMUMHUYECKHX DIIEMEHTOB M
o0pa3yeMbIX UMM HPOCTBHIX M CIIOXHBIX BEIIECTB IO TPyNIaM U MEpUOJIaM.

3HauecHUE NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

1.4

CTtpoeHue BemecTBa. XHUMHYECKass CBA3b. BHIbBI XHUMHUYECKOW CBA3M
(koBazieHTHasi HEMOJSpHAs W TOJSpHas, MOHHAs, MeTrauinueckas). Honsr:
KaTUOHBl M aHHOHBI. MexXaHu3Mbl 00pa30BaHUS KOBAJCHTHONW XUMHYECKON

cBsA3M (OOMEHHBIN U TOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b

BaneHTHOCTB. D5eKTpooTpULIaTEIbHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BenlecTBa. THUIMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMYECKOW pewmerku. lloHsaTne o aucnepcHsIX
cucreMax. VIcTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas 10 BELIECTBA B

pacTtBope

1.6

Krnaccudukanus HEOPTaHUYECKUX COEIMHEHU. Howmenxkinarypa

HCOPTraHNYCCKUX BEIICCTB

1.7

1.8

1.9

1.10

Xumudeckass — peakmusa.  Krnaccupukamuss — XUMHYECKMX — PEaknuid B
HEOPraHWYECKOW M OPTraHUYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MacChl BEIICCTB,

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

OGpaTI/IMHC PCaKInu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpr, BIIMAOINIMEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
OnekrponmTryeckas auccoruanus. CuibHble W cradbie AnmekTponuTsl. Cpena

BOJHBIX PACTBOPOB BCUICCTB: KHCIIAs, HeﬁTpaanaa, IICJI04YHasl. PeaKHI/II/I

HOHHOTO OOMeEHa

1.11

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

HCOPFaHI/I‘IeCKaﬂ XUMMUA

Hewmerannel. ITonoxxenue HeMeTalloB B HepHOHquCKOﬁ CHUCTEMC XUMHUYCCKUX
9JICMCHTOB Z[I/I MeHpeneeBa u 0COOEHHOCTHU CTPOCHUA aTOMOB. dusznueckue

CBOICTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAJUIOB (Ha MpHUMeEpe KHCIOopoaa,

cepsl, hochopa u yriepoaa)
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2.3

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (TajOreHOB, CEphbl, a30Ta,
docdhopa, yraepoga W KpPEeMHHs) M HUX  COCIMHEHMH  (OKCHIOB,
KHCJIOPOJCOACpKAIINX KUCIOT, BOAOPOJAHBIX coenuHeHuil). IlpumeHenue

BaKHEUIIIMX HEMETAIJIOB U UX COCAUHEHUI

Mertannsl. [lonoxxenue meramioB B llepuoanueckoil cucteMe XUMHUYECKHX
sanemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UEK
aTomoB MeTasuioB. O0mue ¢puznueckue cBorMcTBa MeTaIIOB. CIUTaBbI METAIIIOB.

SHeKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHpﬂ)KeHI/II\/'I METAJlJIIOB

2.4

2.5

XWMHUYECKHUE CBOMCTBA BAXKHEWININX METAIOB (HATPUM, KaJIWi, KabIIWMH,
MarHuii, allOMHUHHUNA, IIUHK, XpOM, XKEJIe30, Mellb) U UX coenuHeHui. OOmue
CrocoObl MOMy4YeHUs! MeTaluIoB. [IprMeHeHre MeTallioB B OBITY U TEXHHUKE

I'enernueckas CBA3b HEOPraHUYECKHUX BEILIECTB, IPUHAIICKALINUX K PA3TUYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B 0OECHIEUYEHUU HSKOJOTMYECKOM, DHEPreTUYECKOW W IMHUIIEBOU
0€30MMacHOCTH, pa3BUTHH MEIUIUHEL. [[OHATHE 0 HAYYHBIX METOJaX MMO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

HpeIICTaBJIeHI/ISI 00 O6H_II/IX HAayY4YHBIX IIPUHOUIIAX MTPOMBIIIJICHHOI'O IMOJTYYCHUA
BaKHEHIITNX BC€IICCTB. Yenosek B MHUPE BEIIECCTB U MaTCpHUAIOB: BaKHEHIIIHE
CTPOUTECIIBHBIC MaTCpHajibl, KOHCTPYKIIMOHHBIC MaTCpHajbl, KPpaCcKu, CTCKIIO,
KEepaMuKa, MaTCpuaJibl AJId 3JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHbIC yI00peHUs

33

XumMus u 3A0POBLEC HYCJIOBCKA: IIpaBuJia HCIOJIb30BaAHHA JICKAPCTBCHHBIX
[nperaparoB, IIpaBujia 0€30IaCHOT0 HCII0JIL30BaHUSA [IperapaToB OBITOBOH

XHUMHH B HOBCCHHeBHOﬁ JKHU3HHU
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