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MNOACHUTEJIbHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpeAaHero oluero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit @enepanunn», TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUS
denepanbHOil 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro oO0Iero oO0pa3oBaHUS
(®OIT  COO), mpeacraBieHHblx B  DegepaibHOM  rOCYIapCTBEHHOM
obpazoBatenbHoM cTangapte COO, ¢ yuétom Konneniuu npenogaBanust yaeOHOTO
npeaMeTa «XuMus» B o0pa3oBaTesbHbIX opraHu3anusx Poccuiickoii deneparnuu,
peanu3yronX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBbI, 1 OCHOBHBIX TOJIOKEHUN
«Ctpareruu pazsutusa Bocniutanus B Poccuiickoit @enepannu Ha nepuof a0 2025
roga» (Pacnopsokenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MpOrpaMMbl MO XMMHH, K OINpPEAESICHUIO
oO1mielt cTparerud oOy4eHus, BOCIIUTAHUS U PA3BUTHS 0O0YYaIOUIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHuenTyanbHbie nonoxenuss GI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJeH,
collepKaHMsl, Pe3yJbTaTOB OO0y4YeHUss M TpeOOBaHUM K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o011e00pa3oBaTeIbHON  OpraHu3alui, SBISIETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM 3TalloM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIINX
[IEJIOCTHOM CHCTeME€ XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOABI, (OPMHUPOBAHUS MUPOBO33PEHUS U O0IIEH KyIbTYpHI
YeJIOBeKa, a TAKKE IKOJIOTHUECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO
U TpupoaHOi cpene. Peanmusyercss xumuueckoe oOpazoBaHue OOydYaromIMxcs Ha
YPOBHE CpeHET0 00111er0 00pa3oBaHUsI CPEICTBAMHU YUEOHOTO TIpeaMeTa « XUMHUS»,
COJIEp’)KaHHE U TMOCTPOEHUE KOTOPOIO OIPENENEHbl B MPOTrpaMME IO XUMHUHU C
yuéToM crneuu(ukd HayKu XHWMUHU, €€ 3Ha4yeHHs] B MO3HAHUM TNPUPOJBl U B
MaTepuaIbHON KU3HU OOIIECTBa, a TAKKE ¢ y4ETOM OOIIUX Liedeil U MPUHIIMIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSSHUE CHCTEMBl CpEIHEro OOILlero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOylo poJib B
COBPEMEHHON IMBWIN3AINKN, B CO3JaHUM HOBOM 0a3bl MaTepUabHOW KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (JOPMUPOBAHUE PALMOHATEHOTO HAYYHOT'O MBIIIJICHHUS, B
CO371aHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHpPE KaK O €IUHCTBE
NPUPOJIBI U YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHMHM Ha OCHOBE NMOHHWMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHUpa, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOWCTBAMH M BO3MOKHBIMU O00JACTIMU IPUMEHEHHUS.



TecHO B3aUMOJICUCTBYS C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMUsS CTajna
HEOTHEMJIEMOMN YaCThl0 MUPOBOU KYJIbTYphl, HEOOXOJAUMBIM YCIOBUEM YCIEITHOTO
TpyJla W SKM3HU Kaxjaoro wieHa oOmiecTBa. CoBpeMeHHas XHMHUSI Kak Hayka
co3ujareNbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HampaBieHa Ha peElIeHue
I00adbHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHS 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUILEBOM, SKOJIOTHUYECKON OE30MTaCHOCTU U OXPaHbI 3/I0POBBSI.

B cooTtBercTBUMM ¢ OOmMMMHU ILEISIMU M TMPUHIMUIIAMU CPEIHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbI ypOBEHB
M3YUYEHUSI) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYK WM [UJI1  BBIPAOOTKM  MHUPOBO33PEHUECKUX
OPUEHTHPOB, YCHEIIHOTO BKJIIOYEHUs] B JKM3Hb COLIMYMAa, IPOJIOJKCHUS
0o0pa3oBaHUs B pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisIONIUMH  TIpEeIMETa «XUMHS» SIBIAIOTCS 0a30Bble KypChl —
«Oprannueckass xumusi» U «OOImass W HeEOpraHWYecKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICpXKaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HaHUHW M0 HEOPTAaHMYECKOW XUMHHM (C BKIIFOYCHUEM 3HAHUM U3 OOIIeH XUMUM) U
opraHnyecko xumuu. GopMuUpoOBaHUE JAHHOW CHUCTEMbl 3HAHUM TPHU H3YYCHUU
npeamMera oOecrneurBaeT BO3MOXKHOCTH PACCMOTPEHHS BCETO MHOTo0o0pa3us
BEIIECTB HA OCHOBE OOIIUX MOHATHM, 3aKOHOB U TEOPUI XHUMHUH.

CtpykTypa coiepkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHudeckasi XuMHs» cQopMupoBaHa B NIpOrpaMMe IO XUMHU Ha OCHOBE
CUCTEMHOT0 TOAXO0/Ja K M3yYeHHUIO Y4eOHOTro Marepuaia U 00YCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  DPAa3BUTHEM  3HAaHUM  Ha  OMNpPEACNIEHHBIX
TEOPETHYECKUX YpPOBHIX. Tak, B Kypce OPraHMYECKOM XHMHUHU BELIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCHUYECKON TEOPUU CTPOEHUS OPraHUYECKUX
COCMHEHUW, a TakKe Ha YPOBHE CTEPEOXHUMHYECKHMX M  DJIEKTPOHHBIX
NpeNCcTaBIeHUl 0 cTpoeHun BemiecTB. CBeneHUs 00 M3ydyaeMbIX B Kypce BEIIECTBaX
JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB /IO CIONKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHMYecKOM  XMMHHM  MOJYYalOT  Pa3BUTHUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O 0OOIIEro oOpa3oBaHUs IMEpBOHAYAILHBIC
MIPEICTABICHUS O XUMUYECKON CBSI3U, KJIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIINU.

Ilog HOBBIM yriioM 3peHus B MpeaMere «XuMus» 0a30BOro ypoBHS
paccMaTpuUBaeTCsi M3YUYEHHbI Ha YPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
TEOPETUYECKUA MaTepuand ¢ (PaKTOJIOTHYECKHE CBEICHUS O BEIIECTBAX U
XUMUYECKOW peakuuu. Tak, B 4acTHOCTU, B Kypce «OOmias M HeopraHudeckas
XAMHUS» OOYyYaromMMCsl TPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JIOTMYECKUX MO3UIIHIA,



riy0oke TMOHATh HCTOPUYECKOE H3MEHeHue (YHKUMA STOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXKHEWIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMUUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX NMPOTEKaHus AonoiHsercs B Kypcax 10 u 11 knaccoB anemeHTamu
COJICp>KaHMsI, UMEIOIUMH KYJIbTYPOJOTHYECKUM W TPUKIATHON Xapaktep. OTu
3HaHUSI CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBS3M XMMHHM C JPYTMMH HayKamH,
PACKpBIBAIOT €€ POJIb B O3HABATEIILHOM U MPAKTUYECKOMN IEATEIBHOCTH YEJIOBEKA,
CrOCOOCTBYIOT BOCITUTAHUIO YBa)KEHUSI K IIPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU
U IPAKTUYECKUX MPWIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO U JIMYHOCTHO 3HAUYUMBIX TMpOOJIeMaX, CBS3aHHBIX C XUMHUEH,
KPUTHUYECKH OCMBICITMBATh MH(POPMAIINIO U IPUMEHSATH €€ JIJIs IOTOJTHEHUS 3HAHUM,
pelIeHrs UHTEIUIEKTyaJIbHBIX U OKCTIEPUMEHTAJIbHBIX UCCIIEI0BATEILCKUX 3a1a4. B
IIEJIOM COJEpKaHUe y4eOHOro mnpeaMera «XHMUS» JTaHHOTO YPOBHS HU3y4CHUS
OPUCHTHPOBAHO HAa (OPMHUPOBAHUE Y OOYUAIONTUXCS MUPOBO33PEHUYECKON OCHOBBI
Ui TIOHUMaHus (QuIocopCKUX WACH, TakKMX Kak: MaTepuajbHOE EIUHCTBO
HEOPTraHUYECKOTO M OPTaHMYECKOr0 MUpPa, O0YCIOBJICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHMEM, IO03HABAEMOCTh TMPHUPOJHBIX SBJICHUN MyTEM HSKCIEPUMEHTA
U pEIIEHUs MPOTHUBOPEYMI MEXIy HOBBIMH (aKTaMH U TEOPETHUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJIOTHYECKUX MpodiieM, a
TakKe mpobsieM cOepexeHus] IHEPreTUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTepUaoB.

B nnane pemeHus 3agad  BOCIWTAHMS, pa3BUTUA W COLMAIA3ALUU
oOy4JaromuXxcs MPUHATBIE MPOrPaMMONM MO XUMHHU TMOJIXOJbl K OMNpPEIeTICHUIO
colepKaHUsl W TOCTPOCHHUS TpeIMeTa MpeaycMaTpuBaiOT GOpMHUpPOBaHUE
YHUBEPCAJIBHBIX YUYECOHBIX ACHCTBUMN, UMEIOMNX 0a30BOE 3HAYCHUE ISl PA3IMUHBIX
BUJIOB JICATCIILHOCTH: PpEIICHUS TMpobiieM, TOWCKa, aHamu3a W 00paboTKH
uHDOpMalMK, HEOOXOJMMBIX JUIi TIPUOOPETCHHsS OMbITa MPAKTHYCCKOW W
HCCIIEIOBATEIBCKON JIESITENIbHOCTH, 3aHUMAIOUIEH Ba)XHOE€ MECTO B TMO3HAHHUU
XUMUHU.

B mpaktuke mpemnonaBaHuWs XUMHUUM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, TaK M HA YPOBHE CPEIHETO 00Iero o0pa3oBaHus, MPH ONPEICICHUH
COZIEpKATENIbHOM XapaKTepUCTUKH IeJell H3y4YeHHs] TpeAMETa HalpaBICHUEM
MEPBOCTENIEHHOM 3HAYUMOCTH TPAAMIIMOHHO NPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOMN
NEATEIbHOCTU YeJIOBEKa M KaK OAHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyibTypbl. C
METOJIMYECKOM TOYKM 3PEHHSI TaKOM IMOJAXOJ K ONPEACIICHUIO LEJIe WU3y4eHUs
MpeaMeTa SIBJISIETCS BIOJHE ONPAaBIAHHBIM.



CornacHo JaHHON TOYKE 3pEHMs TJIaBHBIMHM LEISMU W3YYEHHs NpeameTa
«Xumus» Ha 6a3oBom ypoBHe (10 —11 ki) sBAsIIOTCS:

e (QopMHpOBaHME CHUCTEMbl XUMHUYECKUX 3HAHMM KaKk  Ba)KHEUIeu
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOW KAapTUHBI MHUPA, B OCHOBE KOTOPOU
JeXaT KIIOYEBBIC MOHATHS, (QYHIAMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHUE W MOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNI T MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHHUE C UCTOPUEH HX
Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHUE U pa3BUTUE NPEICTABICHUNA O HAYYHBIX METOJAX MO3HAHUS
BEIECTB U XUMHUYECKUX PEAKIUN, HEOOXOAUMBIX JJIsI MPUOOPETEHUST YMEHUM
OPUEHTHPOBATLCS B MHUPE BEIICCTB M XUMHUUYECKUX SIBJICHUN, HMEIOIINUX
MECTO B MIPUPOJIC, B IPAKTUUECKON M TTOBCETHEBHOM JKU3HU;

e pa3BHUTHE YMEHHUU U CTIOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C HAOJIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JSKCIEpPUMEHTa, COOJIOJEHUEM TMpaBUII
0e301acHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copepxaTenbHas XapaKTepUCTUKA IIeJield U 3a7a4 U3ydeHUs
npeIMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMHU B CUCTEME cpefHero oomiero odopazoBaHusi. CerojHs B
NPENoJaBaHuy XUMUU B OOJIbIIEH CTENIEHU OTIAETCS MPEANOYTEHNE MPAKTUIECKOM
KOMIIOHEHTE  COJepkaHUs OOy4YeHHUs, OpPHEHTUPOBAHHON Ha  MOATOTOBKY
BBIMTYCKHUKA 00I11e00pa30oBaTeIbHON OpTraHu3alliy, BIAJCIONIEr0 He Ha0opoM
3HaHWM, a (PYHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH U YMEHHSIMU
AKTUBHOTO MOJYY€HHUs 3HAHUW U MPUMEHEHHUS UX B peajbHOM KU3HU ISl PElIeHUs
NPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3THM mpu W3ydeHHH TpeaMeTa «XUMHS» JOMUHUPYOIIee 3HAYCHUE
IPUOOPETAIOT TAKKE TSI U 3a]]a4H, KaK:

azanTamnus 00y4aroluXcsl K YCIOBHSIM JMHAMHYHO PAa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHME  MHTEJUICKTYyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX
PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYaIlUSX, CBA3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

dopMupoBaHue y OOYy4YaIOMIUXCS  KIIOUYEBBIX HABBIKOB  (KIIOUEBBIX
KOMIIETEHI[MI), WMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE IS Pa3JIMYHbIX BHJIOB
JESTENBHOCTH: PEIIeHUs MpoOJeM, MOorcKa, aHamu3a U o0paboTku mHMOpMaIH,
HEOOXOIUMBIX Ui MPUOOPETEHUS OMbITa NEATENbHOCTH, KOTOpas 3aHUMAET BajKHOE
MECTO B NO3HAHUU XUMHUHU, a TAaKXKe€ ISl OLICHKA C MO3UIMI 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMUYECKUX MPOIIECCOB HA OPTAHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HMHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00YYaIOIMXCS: CHOCOOHOCTH CaMOCTOSITENBHO IPUOOPETATh HOBBIE
3HAHMSI TI0 XHMHUHU B COOTBETCTBHUH C KU3HCHHBIMU MMOTPEOHOCTSIMH, HCTIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIC TEXHOJOTUHU JIJIs MOWCKA W aHajn3a yd4eOHOU |
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUIECKOTO COICPIKAHNUS;

dopmMupoBaHuE U pa3BUTHE Y 00YJAIONMINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, Ha0JI01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOMUMBI, B YAaCTHOCTH, NPH IUIAHUPOBAHUH M TPOBEICHUU XHUMHYECKOTO
OKCIIEPUMEHTA;

BOCIIUTAaHWE Yy OOy4arommxcsi YyOSKIEHHOCTH B TYMaHHCTHYECKOU
HANpaBJICHHOCTH XUMHH, €€ BaXXHOW POJHM B PEHICHHH TI00aIbHBIX MPOOIIeM
PaIMOHAIBHOTO MPHUPOIOTIONB30BaHUS, TTOTIOJIHEHUSI YHEPTETHUYECKUX PECYPCOB U
COXpaHEHHUs TPUPOJHOTO PABHOBECHs, OCO3HAHHS HEOOXOIUMOCTH OEpexHOTO
OTHOIIICHUS K TIPUPOJIE M CBOEMY 3JIOPOBBIO, a TaKKe NPHOOPETEHHS OIbITa
UCIIOJIb30BAHMS TMOJTYYEHHBIX 3HAHWW JUIS TPHHITHS TPAMOTHBIX PCIICHHUHA B
CUTYaIIUsX, CBSI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yuebHoM miaHe cpeaHero ooOmiero oOpa3oBaHUS MNpeAMET «XUMUS»
0a30BOr0 ypOBHS BXOIHUT B COCTaB MpeaMETHON oOiactu «EcTecTBeHHO-HAYYHBIE
IPEIMETH.

OO61iee yncio 4YacoB, OTBEIEHHBIX ISl U3YUYEHUS] XUMHH, HA 0230BOM YPOBHE
cpeaHero obiiero oopa3oBanus, coctaBiser 68 wacos: B 10 kimacce — 34 yaca (1 yac
B Heneno), B 11 kimacce — 34 gaca (1 gyac B HeZiemio).



COAEPKAHUE OBYUYEHUSA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMUHU

[Ipenmer oprannyeckor XMMHUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B
MOJIyYEHUHU HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOCHHUS OPraHHUYECKUX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE NoJI0KeHHSI. CTPYKTYpHBIE (POPMYIIbI
OpraHWYecKUX BelecTB. [ omMmomorusi, u3oMepus. XHUMHUYECKas CBS3b B
OpraHUYECKUX COSIMHECHUSIX — OJMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenue o kiaccuuKanuu opraHMdeckux BemiecTB. HoMeHkiatypa
OpraHUYEeCKUX COCJAMHEHUN (CHUCTeMaTUuecKas) W TpUBUAJIbHbIE Ha3BaHUS
BaXXHEHIINX MPEICTaBUTENEH KIIaCCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJIbl HM3Yy4YCHHUS BEIIECTB M WX MPEBPAIICHUI:
O3HaKOMJIeHHE ¢ 00pa3laMM OPraHMYeCKUX BELIECTB W MaTepuanaMd Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJI OPraHUYeCKUX BEILIECTB, HAOJIIOJICHUE W ONHCAHHE
JIEMOHCTPAIMOHHBIX OMBITOB IO TPEBPAICHUIO OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuu (TiaBjieHue, OOyTIMBaHUE U TOPEHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psa. MeraH M 3TaH —
NPOCTEHIINE TMPEICTABUTENN aJIKAaHOB: (PU3WYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuu 3aMelnieHus] M TOPEHHUs), HAXOXKIEHUE B MPUPOJE, MOJYy4YCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHUUECKUN psiA. DTWICH U NPONUIIEH —
NPOCTEHIINE TPEICTABUTEN AIKEHOB: (U3UYECKHE W XUMHYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHUS, TAJOI€HUPOBAHUSA, TUApAaTallid, OKUCIEHUS W
MOJIMMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: OytamueH-1,3 m MetunOyragueH-1,3. cTpoeHUE, BaKHEHINHE
XUMUYECKHE CBOWCTBa (peakuus nonaumepusanuu). IlonyueHrne CUHTETUYECKOTO
KayudyKa U pe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKHH psijl. AlleTuiieH
— TMPOCTEUIINNA MPEACTABUTENb AJIKUHOB: COCTaB, CTPOCHHE, (PU3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklMM TUIPUPOBAHUSI, TaJOTCHUPOBAHMS, TUIpaTalllU,
TOpPEHHUsI), OJyYeHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (PpU3MUYECKHE W XMUMHYECKHUE CBOMCTBA
(peakuuu rajoreHHpOBaHUSI U HUTPOBAHWUS), MOJTYyUYEHUE U NPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  @Qusuueckue U  Xumuyeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NONyYeHue U npumerenue. TOKCUYHOCTh apEHOB.



I'eneTnyeckas cBsI3b MEXAY YIJIIEBOAOPOIAAMH, NMPHUHALICKAMUMHU K PA3TUYHBIM
KJIaccam.

IIpuponHble MCTOYHMKU YIIIEBOAOPOAOB. IIpupoaHbli ra3 M IIOIyTHBIE
He(dTanble ra3pl. Hedts n e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
MEePEroHKa, KPEKUHI (TEePMUYECKUM, KaTalnUTUUeCKHil), nuponus. IIpoaykTel
nepepaboTku HeTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HMX IPEBpPALICHUMN:
O3HaKOMJIEHHE C 00pa3LaMH IJIaCTMACC, KaydyKOB M pe3uHbl, KouieKuu «HepTb»
U «YTO0Ib», MOIEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U IaJOr€HONPOU3BOAHBIX,
NpOBEJICHNE IPAKTUYECKON pabOThl: MOJYYEHHUE STUIICHA U U3YUYEHHE €r0 CBOMCTB.

PacuétHnle 3amaun.

Bbrluncnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMma,

KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIUM MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MIPOYKTOB PEAKITUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHn s

[IpenenbHble ONHOATOMHBIE CHUPTHL. METaHON MW 3TAHOJ: CTPOCHUE,
dbu3MYecKue W XUMHUYECKHE CBOWCTBA (PEAaKIMU C AaKTUBHBIMH METaJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NPUMEHEHHE. BomOpoaHbIE CBSI3U MEKIY
MOJIEKYJIaMU CIIUPTOB. JIeHiCTBHE METAaHOJIA U 3TAHOJIA Ha OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHL. OJTHJICHIJUKOIb W  [JIMUEPUH: CTPOECHHUE,
¢usznueckre W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMHU
MeTajulaMHi, KayeCTBEHHAasl peaklMs Ha MHOrOaTOMHbIE CHUpPThI). [lelicTBue Ha
OopraHu3M 4enoBeka. [[puMeHeHre rimuuepuHa U 3TUIICHIIUKOIIS.

deHoN: CTpOCHUE MOJICKYJbI, (U3MYECKHEe W XHMHYECKHE CBOMCTBA.
Tokcuunocth eHona. [Ipumenenue genoa.

Anpneruapl U kemowuwvl. Dopmanpierui, aleTaIbACTUIl: CTPOCHHE,
¢usznueckre U XMMHUYECKHE CBOMCTBA (pEaKIMM OKWCICHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINH ), TOJyUYEHHUE U IPUMEHEHHUE.

OmHOOCHOBHBIE MpEETbHBIC KAPOOHOBBIE KHCIOTH. MypaBbiHAs U YKCYCHAS
KHUCIIOTBI: CTpOCHUE, (HU3NUECKHE U XUMHUECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCIIOT, Peakivs dTepUPUKAIINHN ), TOIydeHHe U npuMeHenne. CteapuHoBas
M OJIEMHOBAsl KUCJIOTHI KaK MPECTABUTENN BBICIIUX KapOOHOBBIX KHUCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxnple 3puUpHl KaKk TPOU3BOAHBIE KApOOHOBBIX KHUCIOT. [ miaponus
cnoxHbIX 3¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonorunueckas
POJIb KUPOB.

VYrneBoabl: cocTtaB, KilaccupuKanus ~ yrieBojgoB  (MOHO-, JAU- U
nojucaxapubl). ['Moko3a — mpocTeHIMii MOHOCaXapua: OCOOCHHOCTH CTPOCHHUS



MOJIEKYJIbI, (PU3NUYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOACICTBUE C THAPOKCUIOM
Menu(Il), okucinenue ammradHbIM pacTBOpoM okcuaa cepedpa(l), BocctanoBneHue,
OpO>KEeHHE TIII0KO03bI), HAXOXKACHUE B IPUPOAE, MPUMEHEHHUE, OMOJIOTHYECKAs! POJIb.
®otocunTe3. pyKTO3a KAK U30MEP IITIOKO3BI.

Kpaxman u nemrnonos3a kak npupoaHsle noauMepbsl. CTpoeHHE Kpaxmana U
Henoyo3bl.  Pu3nueckue M XUMHYECKHE CBOWCTBA Kpaxmana (TUIPOJIuU3,
KAaueCTBEHHAsl peaKIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOJbl HM3Yy4YEHHUS BEIIECTB M HX MNPEBPAICHUM:
MIpOBEJICHUE, HAONIOACHUE M ONUCAaHUE JIEMOHCTPALMOHHBIX OMBITOB: TOpPEHUE
CIUPTOB, KAaY€CTBEHHbIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKHUCIEHHE 3TaHONa
okcuaoM Menu(ll)), MHOroaTroMHbIX CHHUPTOB (B3aUMOJACHCTBUE TIULEPUHA C
ruapokcuiom meau(Il)), anpaeruioB (OKMCIEHUE aMMUAYHBIM PACTBOPOM OKCHUAA
cepeopa(l) u ruapoxcumom wmenu(ll), B3aumopelcTBHEe Kpaxmaia ¢ HOJOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3amaun.

Boruncnenuss 1mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTa pEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEUIECTB WIIM MPOJAYKTOB PEAKIIMH).

A3oTcoaepikalme OpraHu4ecKue COeIMHEHHS.

AMUHOKHUCTOTHI KaK aM(QOTepHbIe OpraHnYecKue coeuHeHnsa. Ouznueckue u
XUMHUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha IpuMmepe IruiuHa). buosorumueckoe
3HAYEHUE aMUHOKUCIIOT. [lenTuabl.

benkn kKak NpUpOJIHBIE BBICOKOMOJIEKYJISIpHbIE coenunHeHusd. l[lepBuuHas,
BTOpUYHAS M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpALHsl, KaYeCTBEHHBIE PEaKIIUU Ha OCNKH.

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB M HMX IPEBPALICHUN:
HAOJIIOICHUE W OMHCAHHUE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHUHU, IBETHBIC PEAKIIUU OEIIKOB.

BbicokoMoJIeKyAsIpHbIe COeIMHEHUS

OCHOBHbIE MOHSTUSI XMMHH BBICOKOMOJEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb ITOJMMEPU3ALUU, CPEAHAS MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
MOJIMMEPHU3ALUS U TOJIMKOHICHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHUS BELIECTB W MX MPEBpaAICHHI:
03HAKOMJICHHE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
Kay4yKOB.

MexnpeameTHbIE CBS3H.

Peanuzanus MexxnpeIMeTHBIX CBSA3€U PU U3YYEHUH OPTAaHUYECKON XMMHUU B
10 xmacce ocymIecTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIHUX E€CTECTBEHHO-



HAyYHBIX TOHATHMA, TaK M TIOHITHH, SIBJSIONIUXCS CUCTEMHBIMH JJISI OTACIIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTecTBEHHO-HAYUHBIC TTOHATHS: SBJICHUE, HAYUHBINA ()aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAlM3, CUHTE3, KiIacCUpUKAIUs, NEPUOANYHOCTh, HAOIIOICHUE,
U3MEpEeHHe, SKCIIEPUMEHT, MOICTUPOBAHUE.

®dwusmka: Marepus, DOSHEprus, Mmacca, aToM, DJIEKTPOH, MOJEKyJa,
DHEPreTUYECKUH YPOBEHb, BEIIECTBO, TeNO, OOBEM, arperartHoe COCTOSHHE
BEIECTBA, (PU3UUCCKUE BETUIMHBI U STUHUIIBI KX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTE3, OHMONOTMYECKH AaKTHUBHBIC BeliecTBa (OENKH, YIICBOIbI, YKHPBI,
(bepMeHTHI).

['eorpacdusi: MuHEpalbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAEMBbIE, TOIUIHBO,
PECYpCHI.

TexHONOTUsA: TMHINEBBIC MPOAYKTHI, OCHOBBI PalMOHAIBHOTO TUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHbIC U KOCMETHUYECKUE TIperaparhl, MaTepHalbl U3
MUCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckue 0OCHOBBI XMMHUU

XUMUYECKU dJieMeHT. AToMm. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J10uKa. DHEpPreTHYecKrue YpOBHHU, MOAYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacHlpeesIeHHs] JICKTPOHOB IO OpOUTANIIM B aToMax
AJIEMEHTOB TIEPBBIX YETHIPEX MEPUOIOB. DIICKTPOHHAS KOHPUTYpaIUsi aTOMOB.

[Tepnognyeckuit 3akoH u [lepuoanueckas cucTteMa XUMHUYECKUX 3JIE€MEHTOB [l.
N. Menneneea. Cps3b Iepuoauyueckoro 3akoHa u Ilepuomnueckoi CUCTEMBI
xumuuecknx 3neMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHWMHYECKHX DOJEMEHTOB W
o0pa3yeMbIX HMMH TPOCTBIX W CIOXHBIX BEIIECTB IO TPyHIaM M IEepHOIaM.
3HayeHHUEe NEePUOJUYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHIBI XHMHYECKOW CBS3U
(KoBaJICHTHAsI HEMOJIApHAs W TOJSpHAs, MOHHAs, MeTa/uIndeckas). MeXaHU3MbI
o0pa3oBaHWs KOBAJICHTHOW XHMHYECKOW CBsi3m (OOMEHHBIH W JOHOPHO-
akuenTopHbiil). BomoponHas cBa3b. BaneHTHOCTh. DIE€KTPOOTPUUATEIBHOCTb.
Crtenenb okuciieHus. VIOHbI: KAaTHOHBI U AaHUOHBI.

BemectBa  MOJIGKYJISIpHOTO UM HEMOJICKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINTMYECKON PEIIETKH.



[TondaTne o aAucnepcHbIX cucTtemax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1011 BEIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCUHECHUM. Homenxiiatypa
HEOPraHUYECKUX BEIIECTB. ['€HETHYEeCKas CBSI3b HEOPraHUYECKUX BEUIECTB,
MIPUHAJICKAIIUX K Pa3TUYHBIM KJIaccaM.

Xumuueckas  peakuus. Knaccudukanuss — XMMUYECKMX — peakuuil B
HEOPraHUYECKOM U OPraHMYECKOM XMMHHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MTPYU XUMHUUYECKUX PEAKIIUX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (hakTopoB. OOpaTHMbie
peakuun. XuMHYecKoe paBHOBecue. DakTOphl, BIUAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarenbe.

OnekTponauTnyeckas nuccounanus. CuiabHbIe U ciiadbie daeKTponThl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KUCas, HEUTpaJIbHAS, IIEJIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

OKCMEPUMEHTAIbHBIE METOJbl H3Y4YEHHS BEIIECTB W WX NPEBPAILCHUN:
neMoHctpanusa taonui «llepuoguyeckas cuctema Xxumuveckux snemeHToB J[. U.
MenneneeBay, M3ydeHHE MOJENICH KPUCTALIMYECKUX PEIMIETOK, HAOIOJICHHE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCHUIA
BOJIOPO/Ia B MPUCYTCTBUU KAaTaJIM3aTOpa, ONPEICICHUE CPEbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAILHOT'O HHIUKATOPA, PEaKIIU HOHHOTO OOMEHa), TIPOBEICHNE
pakTUYeCcKo paboThl «BiusiHue pa3nuHbiX (DAKTOPOB HA CKOPOCTh XMMHUYECKOM
peaxkuumn».

PacuéTHbie 3anaun.

Pacy€Ttel 1O ypaBHEHUAM XUMHYECKHMX pEakiuid, B TOM 4YHCIIE
TEPMOXHMMHUYECKUE PACUETHI, PACUETHI C UCIIOJIL30BAHUEM TOHATHUS «MAaCCOBast 10
BEILIECTBAY.

Heopranuyeckass xummus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepumogumueckoit  cucreme
xuMudeckux siaeMmeHToB J[. . MenpeneeBa 1 OCOOEHHOCTH CTPOCHHSI aTOMOB.
®u3nyuecKkue CBOWCTBA HEMETAIOB. AJJIOTPONHUS HEMETAUIOB (Ha MpUMeEpe
KHCJIOpOoJia, cephl, pocdopa u yrieponaa).

XUMHYECKHE CBOMCTBA BaXHEUIIMX HEMETAIJIOB (TAJIOTEHOB, CEpPhl, a30Ta,
docthopa, yriepoga W KpEeMHHS) M HUX  COSAUHEHHHA  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAIIUX KUCTIOT, BOAOPOAHBIX COEAMHEHU ).

[TpuMeHeHne BaXXHEWIIUX HEMETAJIOB M MX COCIUHEHUH.

Mertamisl. Ilonoxenne merammoB B [lepruoandeckoil cuUCTEME XUMHUYECKHX
anementoB JI. M. MenaeneeBa. OcOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000710YeK
aToMOB MeTaioB. OO0mue duzndeckue cBoMcTBa MeTaainoB. CIiiaBel METAJIOB.
DIIEKTPOXUMHUYECKHUM Pl HANPSIKEHUN METAIUIOB.



XUMHUYECKHE CBOMCTBA BaXXKHEHIIUX METAUIOB (HATpUM, KaJlWi, KaJIbIIHiA,
MarHui, allfOMUHUN, [IMHK, XPOM, JKeJI€30, MEJ/ib) U UX COCTUHEHUH.

O6mue cnocoObl MoayyeHUus: MeTauioB. IIpuMeHeHHe MeTaioB B OBITY H
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METO/Ibl H3yYE€HUS BEUIECTB M MX MPEBPAIICHHUIL:
M3YUEHUE KOJUICKIMU «MeTanibl U CIUIaBbl», O00pa3lloB HEMETAJJIOB, PEIICHUE
AKCTIEPUMEHTATIBHBIX 3a7a4, HaOJI0JICHUE U OMNHUCAaHUE JAEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE TUIPOKCHUJIA AFOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJ0uYel, KaYeCTBEHHbBIC PEaKIMU Ha KATUOHBI METAJLJIOB).

PacuétHnie 3aaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMHM BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CJIH OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHus ¥ )KM3Hb

Ponp xumMum B oOecriedyeHUH JKOJIOTUYSCKON, YHEPreTUYCCKOM M THUIIEBOU
0€30MacHOCTH, pa3BUTUM MeUIMHBL. [lOHSATHE O HAyYHBIX METOJax IO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIUM.

IIpencraBnenust 00 OOHMMX HAYYHBIX TPUHIMIIAX [POMBIILICHHOTO
MOJIYYEHHS BaKHEUILINX BEIIECTB.

YemoBek B MHUpE BEHIECTB W MATEPHUANIOB: BAXKHEUIIHWE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKUHOHHBICE MATEpUAJIbl, KpacKd, CTEKJIO, KEpaMHUKa,
MaTepUaibl JJIs AJICKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKHUE W MHUHEPAJIbHBIE
yI0OpeHUSI.

XuMHSI U 3J0POBbE YEJIOBEKA: ITPaBUJIAa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBujia 0€30MMacHOT0 HUCIIOIb30BAHMS MIPENapaToB OBITOBOM XMMHUU B
[IOBCE€IHEBHOM KU3HMU.

MexnpeaMeTHBIE CBA3U.

Peanuzanusa  MeXnpeAMETHbIX  CBS3€d NpU  U3YYEeHUH O0med u
HEOpraHn4yeckor XuMuu B 11 Kiacce OCyIIECTBISIETCS YE€pE3 MCIOJIb30BAHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX TIOHATHW, TaK © TIOHATHH, SBJISIOIINXCS
CHCTEMHBIMH 151 OTJICJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAy4YHBIE TOHSATHS: HAyYHBIH (PakKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KIacCHpUKAIUsi, TEPUOJIUIHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAECIUPOBAHHUE, U3MEPEHUE, SIBIICHUE.

dusznka: MaTepusi, SHEPTUsSL, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKU YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBA, (DM3UUYECKUE BEIMYHHBI M €IMHHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi:  knmerka, oOpraHusM, OJKocHcTeMa, Ouocdepa, MakKpo- U
MHUKPODJICMEHTHI, BUTAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOTAEMbIE, TOILIUBO,
PECYpCHI.

TexHoMOTUA: XUMHYECKAsT MPOMBINIICHHOCTh, METAJUTYPTHs, MPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEPHANIOB, CEIbCKOXO3SHUCTBEHHOE IPOU3BOJICTBO, ITHIIEBAS
MIPOMBIIIUICHHOCTh,  (papMareBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX TpEerapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHAS MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TIPOI'PAMMBI [10 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JJUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHUS
oOydJarolmuMHCs TPOrpaMM CpeHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METalpeIMETHbIM W MHpeAMETHbIM). HayuHo-meTonuyeckod OCHOBOWM ISt
pa3paboTKK TUIAHUPYEMBIX PE3YJbTaTOB OCBOCHUS MPOrPAMM CPEAHETO OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHUMHS» Ha YPOBHE CpPEIIHErO
oO11ero 00pa3oBaHusl BbIIEIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOIUMUCS POCCUMCKON TpaxKAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOTIPE/IEIICHHIO;

HaJIMYMEe MOTUBALIUU K 00YUEHHIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHUM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX IEHHOCTEN U UCTOPUYECKUX TPaJUIuil 6a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOUIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, MNPUCYIIMMH ILETOCTHOM
CUCTEME XHUMHUUYECKOr0 00pa3oBaHus;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
eI U CTPOUTD >KU3HEHHBIE TJIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMHS» JOCTUTAIOTCS B
€ANHCTBE YYEOHOW ¥ BOCIHTATEIBHON JESTEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HaealaMd POCCHUIMCKOTO TpakIaHCKOTO OOIIeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH U  TpaBWIaMH  TIOBEICHUs,  CIOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHMS, CaMOpPa3BUTUS M HPABCTBEHHOIO CTAHOBIICHHUS JIMYHOCTHU
00yJaromuxcs.

JIndHOCTHBIE pe3yJbTaThl OCBOGHHUA TMpeaMera «XHMHUS» OTpaXKkaroT
c(hOpPMHUPOBAHHOCTh OTBITA I[MO3HABATEIILHOW W TPAKTUYECKON JACSATEIHHOCTU
00yyaroUMXxcs Mo peain3aliy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM UYHCJE B
YacTHu:

1) rpaxIaHCKOr0 BOCTIUTAHMS

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB 1 00A3aHHOCTEM,
YBaXXEHUS K 3aKOHY H MPABOIOPSJIKY;

NPEICTAaBIEHUS O CONMAIBHBIX HOPMax H TPaBIJIAX MEKIUIHOCTHBIX
OTHOIIEHUM B KOJUUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM NEATEIbHOCTU MIPHU CO31aHUU YUEOHBIX
MIPOCKTOB, PEIICHUH YICOHBIX U TTO3HABATEIBHBIX 33724, BHITTOJTHCHAH XUMHUYECKIX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAaMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E Pa3IMYHBIX BUAOB YUeOHOU JIEATEIbHOCTH;

2) MATPHOTHYECKOT0 BOCIHUTAHMS:

[IEHHOCTHOTO OTHOIIEGHHUSI K HCTOPUYECKOMY M HAayYHOMY HaCIEIUI0
OTE€YECTBCHHOM XUMUM,

YBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUMCHCHUS XWMHH, OCO3HAHMS TOTO, YTO JOCTHIKCHHS HAyKH €CTh pPe3yjIbTaT
JUIMTCILHBIX ~ HAOMIOACHUH, KPOMOTIMBBIX  DKCIIEPUMEHTAIBHBIX  ITOMCKOB,
TIOCTOSTHHOTO TPY/la YYE€HBIX U MMPAKTHKOB,;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIIEYIONIEM aHaIN3e
UH(POPMAIIMH O TICPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOMN OTEYECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMA:

HPaBCTBEHHOI'O CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC C XUMUYCCKUMU SIBJICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACh Ha MOPaIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE IOBEJEHHWE M TOCTYNKH CBOMX TOBAapHUIIEH ¢
NO3UIMN HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUN AITUX
MOCTYIIKOB;

4) ¢ropMUPOBAHUS KYJIbTYPbI 3/I0POBbSI:

MOHMMAaHHUS I[EHHOCTEW 3M0pOBOTO U  0Oe30MmacHOro obpasza KH3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DH3WYECKOMY U
NICUXUUYECKOMY 3/I0POBBIO;

coOIroIcHUsT TIpaBWJI 0e30MacHoro oOpalleHWs C BEleCTBaMU B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYAOBOU JAEATEILHOCTH;

NOHWMAHHUS IEHHOCTH TPaBWJI WHIWBUAYATbHOTO M  KOJUIEKTHBHOTO
0€30macHOro MOBEICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIOJICH;

OCO3HAHMS TIOCIEJCTBUN W HEMPHATHS BPEAHBIX MPUBBIYEK (YyMOTpEOICHUS
AJIKOTOJISI, HAPKOTHUKOB, KypeHHUS );

5) Tpy10BOT0 BOCTIUTAHUS

KOMMYHUKATUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIIHCKOM
JESTENBbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPUYECKOM W JAPYIMX BHAAX
TeSTETHHOCTH;

YCTAHOBKM HAa aKTUBHOE Yy4YaCcTHE B pENICHUH TMPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MMPUMEHEHHUS ITPEAMETHBIX 3HAHUM 110 XUMUH,

YBaXEHUS K TPYAY, JIOJAM TPyJa U pe3yJbTaraMm TPYI0BOH JAESTEILHOCTH;
FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHUAYaIbHOW TPACKTOPUU
oOpazoBanus, Oyaymiei mpopeccuu u peaanusaiui COOCTBEHHBIX KU3HEHHBIX

IJIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMUH, UHTEPECOB U
noTpedHOCTEN 00IIeCTBa;

6) 9K0JIOTHYECKOr0 BOCIHUTAHUS:

AKOJIOTMUYECKHU I1€JI€CO00Pa3HOr0 OTHOILICHHUS K TPHUPOJE, KaK HCTOUHUKY
CYILIECTBOBAHMSI KU3HU Ha 3eMII€;

MOHUMAaHUS TJO00AIHHOTO XapakTepa HKOJOTHMYECKUX TMpoOJieM, BIMSHUS
PKOHOMUYECKHUX MPOIECCOB Ha COCTOSIHUE TTPUPOTHOMN M COIIMATBLHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIDKCHUN XUMHUU IS
peIIeHrs BOMPOCOB PAIIMOHATIBHOTO MPUPOOTIONE30BAHNS;

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCSAIIMX BpPEd  OKpYXKaIoIIeH
IPUPOJHON Cpejie, YMEHUsI TMPOTHO3UPOBATH HEOJArONMpPHUAITHBIE IKOJOTHUECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUHN U MPEOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEesTeTbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHHMKATUBHOW M COIIMAJIBHOM
NPAaKTUKE, CIHOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTUU
xemodoouu;

7) IEeHHOCTH HAYYHOI'0 O3HAHUS

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CleuupUKM XUMHUM KaK HayKd, OCO3HaHUA €€ poiu B
(dbopMHUpPOBaHUN PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
Npe/ICTaBlIeHUsI 00 OKPYXKAIOIIEeM MUpE KaK O €JUHCTBE MPUPOJLI U UYEJIOBEKa, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U PEIIEHUU MpoOJeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JIJII  COBPEMEHHOM

[UBUIN3AIMH: B €€ TYMaHUCTUYECKON HAIPABICHHOCTH U BAXHOW POJIM B CO3JaHUU
HOBOW 0a3bl MaTepuadbHOM KyJIbTYphl, PEIICHUH TIOOATBHBIX MpoOIeM
YCTOMYMBOI'O Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SJHEPIreTUUECKOM, MMUIIEBOU U
AKOJIOTMYECKOI 0€30MaCHOCTH, B pa3BUTUH MEIUIIMHBI, 00€CTICYEHUN YCIOBUI
YCTICTITHOTO TPY/Ia ¥ SKOJIOTHIECKH KOM(POPTHOM )KU3HU KaXI0TO YICHA OOIECTRA;
€CTECTBEHHO-HAYYHOW TpPAMOTHOCTH: TMOHHMMAaHUSA CYIIHOCTH METO/OB
MMO3HAHUS, UCTIOIb3YEMbBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH UCIOJIb30BATh
MoJTy4yaeMbl€ 3HAHUS JUIsl aHAJIU3a U OOBSICHEHHUS SIBIICHUN OKPYXKAIOIEero Mupa u



MPOUCXOAIINX B HEM U3MEHEHHI, YMEHHS Je1aTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (DAKTOB U UMEIOLUXCS JAHHBIX C IEJIbIO MOIYUYEHUs! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus IpobyieM B peajbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpECa K MO3HAHUIO U UCCIEN0BATEIbCKON EATEIbHOCTH;

FOTOBHOCTM U  CIHOCOOHOCTM K  HENpPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW MO XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSIM TpyJla B PAa3IMUYHBIX cepax MpoPpecCuoHaTbHOU
NEATEITbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHBI

MeTaHpeIIMeTHBIC PE3YJIbTaTbhl OCBOCHUA yqe6H0r0 npeamMeTa «XUMHUSI» Ha
YPOBHEC CPCAHCTO 06III€I‘O 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33PCHUA 06y‘IaIOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (Me}KHpC}lMeTHBIG) 06III€Hay‘{HI)IC MMOHATHA, OTPAXKAIOIINC
OCJIOCTHOCTH Haquoﬁ KapTWUHBI MHpA H CHCIII/I(l)I/IKy MCTOAOB IIO3HAHUA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKax (MaTepI/I}I, BCIICCTBO, SHCPTUSA, ABJICHUC,
Imponecc, CuCTeMa, HaquBIﬁ q)aKT, IMPUHIMII, TUIIOTC3d, 3aKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICTOBAHUC, Ha6J'II-OI[€HI/I€, HN3MCPCHUC, DOKCIICPUMCHT U IprrHe);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBI/ISI (HOSHaBaTGHBHBIG, KOMMYHHUKAaTHUBHBIC,

PETYISTUBHBIC), obecrieunBaroIINe dbopmupoBanue G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAIBHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHHBEPCAIbHBIC YUCOHBIC
JIEVCTBUS B IO3HABATEIILHOM U COLIMAIIBHOM MPAKTUKE.

MeTtanpeaMeTHbIe pPE3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATHBHBIMA W  PETyJISTUBHBIMH
JICUCTBUSMU.

OsBJageHune YHUBEPCAIbHBIMHA Y4eOHBIMH NMO3HABATEJbHBIMH
JeCTBUSIMM

1) 6a30BbBI€e JOrHYECKHe TeHCTBHSA:

CaMOCTOSITEILHO  (popMynmupoBaTh W aKTyalIM3UpPOBaTh  NPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENIATh eI JEATCIBHOCTH, 3aJaBasi NapamMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTD PE3YJIBTATHI ICATEIILHOCTH C IMTOCTABJICHHBIMU LIEJISIMU;

HCTOJIb30BAaTh MPHU OCBOCHUM 3HAHWW MPUEMBI JIOTUYECKOTO MBIIUICHUAS —
BBLICJISITh XapAKTEPHBIC NMPU3HAKU MOHATHUA W YCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU I KIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUN;

YCTAHABIUBATh TMPUUYUHHO-CIEJACTBEHHBIE CBA3M MEXKAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCcykAcHus (MHIYKTUBHBIC, JEIYKTUBHBIC, 10
AQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTU M MPOTUBOPEUMs] B paccMaTpUBAEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BBIBOJBI U 3aKJIFOUCHUS;

IPUMEHSITh B MIPOIIECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMUHU CUMBOJIUYECKHUE
(3HaKOBBIC) MOJICNIH, MPEOOPA30BBIBATE MOJICTbHBIE MTPEACTABICHUS] — XUMUUECKUN
3HaK (CUMBOJI) 3JIEMEHTa, XUMHUYecKasi (opMyJsia, ypaBHEHHE XUMUYECKON peaKIuu
— MPU PElICHUH Y4eOHBIX TMO3HABATEIbHBIX U MPAKTUYECKHUX 3aj]ay, MPUMEHSTH
Ha3BaHHBIE MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISBICHUSA XapAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKIUM.

2) 6a30BbIe HCCJIEN0BATENbCKIE 1eHCTBHA:

BJIaJIETh OCHOBAMHM METOJ0B HAyYHOI'O MO3HAHUS BEHIECTB U XUMHUYECKHX
pEeaKLHnii;

dbopMynHpoOBaTh LIETU U 3a/1a4U UCCIIETOBAHMS, UCIIOJIB30BATh MOCTABIICHHbIE
U CaMOCTOSITENbHO Cc(OpMyIHMpOBaHHBIE BOIPOCHl B KauyeCTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI I (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUII;

BJIAJETh HABBIKAMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUS W  IPOBEIACHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOIATh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IMPOTHO3UPOBAThH €ro pe3yibTaT, (HOopMyIupoBaTh
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yIbTATOB UCCIEAOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJACIaHHOMN paboTe;

npuoOpeTaTh OMNBIT YYCHUYECKOHW HCCICAOBATEIBCKOW U MPOSKTHOM
JESTENBHOCTH, TPOSABIATH CIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIIBHOMY
IIOUCKY METOJOB PELICHHS NMPAKTUYECKUX 3a/ay, NMPUMEHEHHIO PA3JIMYHBIX METOJI0B
[MO3HAHUS.

3) padora ¢ undopmainueii:

OPUEHTUPOBAThCS B PA3IMYHBIX HMCTOYHHMKAX uWHPoOpMauu (Hay4dHO-
MONYJISIpHAST JINTEpaTypa XUMHUYECKOrO COJIEp’KaHUs, CIPAaBOYHBIE MOCOOHS,
pecypcel MlHTEpHETa), aHamM3UpPOBaTh WHPOPMAIIUIO PA3NIUYHBIX BUAOB U (Hopm
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTUBOPEYUBOCT;



(opMynHpOBaTH 3aMpPOChl U MPUMEHATH PA3NUYHBIE METOIbI MPU TMOUCKE U
orbope wuHPOpMALMHK, HEOOXOAMMOW Uil BBINOJHEHUS Yy4eOHBIX 3a7ad
ONPEIEIIEHHOrO TUIIA;

NpUOOPETaTh OMNBIT HCIONB30BAaHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUN U Pa3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  NIpPE/CTaBICHUS
uHpopmaiuu (CXemMbl, rpaduKu, JTUarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHbBIN A3BIK B KAUECTBE CPEJICTBA MPU pabOTE C XMMUYECKOM
uH(popMaleil: NpUMEHATb MEXIpeAMeTHbIe ((PpU3nuecKrue U MaTeMaTHYECKUE)
3HAKU U CUMBOJIBI, (hOpMYJIbl, a00OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CHUMBOJWYECKUE CpEJCTBA
HaTrJIsTHOCTH.

OgByageHne yHUBePCAJIbHBIMA KOMMYHUKATHBHBIMHU 1€CTBHAMM:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIae€MOM TeMbl B XOJie Juaiora u/miu
JUCKYCCUM,  BBICKa3bIBaTh  HAeH, (OPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHMSI TIPEJIJIOKEHHOM 3a/1auu;

BBICTYIIATh C TMpEe3eHTAIMell pe3yJbTaTOB IO3HABATEIbHOW JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO HJIK COBMECTHO CO CBEPCTHUKAMU TMPH BBIMOJIHECHUH
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKONW PabOThl MO HMCCIIEOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pealn3alluu y4eOHOTO MpoeKTa U (HOpMyIUpOBaTh BBHIBOABI
0 pe3yJibTaTaM IPOBEIEHHBIX HCCIEAOBAHUI MyTEM COTJIACOBAHUS MO3ULIUNA B
X071 00CYXIeHUsI 1 OOMEHa MHEHUSAMH.

OgiajieHNe YHUBEPCAJbHBIMH PeryJISTUBHbIMHM J1eHCTBUSMU:

CaMOCTOSATENIbHO IJIAHUPOBATh U OCYIIECTBISITH CBOIO II03HABATEIBHYIO
NEeSTENbHOCTh, ONpenensis €€ LeNu W 3aJayd, KOHTPOJIMpPOBAaTb M IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh TpEIJIaraeMblii  aJlTOPUTM  JICUCTBUH TIPHU
BBIMIOJTHEHUU Y4YEOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh Haubosee
3 PeKTUBHBIN CcMOCO0 WX pEmIeHUuS C Y4ETOM IOJIYyYCHHS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATENBHOCTH Ha OCHOBE CaMOAaHAJIN3a U
CaMOOLIEHKH.

INPEAMETHBIE PE3YJbTATbI
10 KITACC

[IpeameTHble pe3yabTaThl OCBOEHUS Kypca «Opranudeckass XUMHSI»
OTPAXKAIOT:

chopMHUPOBAHHOCTh  TPEACTABICHUM O XUMHYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAyYHOU KapTHHBI MUPA, POJIM XUMUH B TIO3HAHUM SBJICHUU MPUPOJIBI,



B (OPMUPOBAaHUU MBIIUICHUS M KYJIbTYpbl JHYHOCTH, €€ (YHKIHOHAJIBHOM
IPAaMOTHOCTU, HEOOXOAUMOM JIsl PEeIIeHUs] MPAKTUYECKUX 3a7a4 U HKOJIOTUYECKHU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 37I0POBBIO U MPUPOJHON Cpee;

BJIAJICHWE  CUCTEMOM  XMMHWYECKUX  3HaHHMM, KOTOpass  BKJIOYAET:
OCHOBOIIOJIAraloIne TMOHITUS (XMMUYECKUH DJJIEMEHT, aToM, JJEKTPOHHas
000JI04YKa aToMa, MOJIEKYJIa, BaJ€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, XUMUYECKAS
CBS3b, CTPYKTypHas (opmyna (pa3BEépHyTas U COKpaII€HHAas), MOJib, MOJISIpHas
Macca, MOJISIpHBIN 00BEM, YTIIEPOIHBIN CKelleT, QYHKIIMOHAIbHAS TPYIINa, paJuKal,
H30MEpHsi, U30MEPbI, TOMOJIOTUYECKHUH Psiji, TOMOJIOTH, YTIAEBOAOPOIbI, KUCIOPO U
a30TCoJIepKalllue COEIMHEHUS, MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemiectB A. M. ByTiepoBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3BIK XUMHH; MHUPOBO33PEHUYECKHUE 3HAHMUSI,
JeXalnue B OCHOBE IMOHUMAHUS NPUUYUHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX
SBICHUH, (PAKTOJOTUUECKHUE CBEJICHUSI O CBOMCTBAX, COCTaBe, NOJYYEHUU U
0€30MacCHOM HCTIOJIb30BAHUM BAXKHEUINIUX OPTraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSATEIILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHbIC MPU3HAKU TOHSATUMH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS MPH
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOJIB30BATh XUMUYECKYIO CHMBOJUKY IS
COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEUIECTB U YpPaBHEHHUW XHUMHMUYECKHX  pEaKIHil,
U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKUX BEIIECTB Uil WILTIOCTPALIUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUU YCTAaHABIMBATh MPUHAICKHOCTh H3YyUYEHHBIX
OpraHWYECKUX BEIIECTB IO HUX COCTaBy M CTPOCHUIO K OINPEIEIEHHOMY
KJIacCy/Tpymie COeAMHEHU (YIJIeBOJOPOIbI, KHCIOPOA M a30TCOJAEpIKAIIHe
COEIMHEHUs, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUsS), JaBaTb MM Ha3BaHUS 110
cucremarnieckoir HomeHknatype (IUPAC), a Takke NpPHBOIUTH TPHBHAIBHBIC
Ha3BaHUs OTAEJIbHBIX OPraHUYECKUX BEIIECTB (ATWUJICH, NPOIMMIICH, AaleTUJIEH,
STWJICHTJIMKOJNb, TIUIEPUH, (peHomn, dhopManblerui, ameTaabIeTrul, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIFOK034,
bpyKTO3a, Kpaxmal, IeJUTI003a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh yMEHHS ONPEACISITh BUABI XUMUYECKOW CBS3U B
OpraHUYECKUX COCIMHEHUIX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHATHh TOJIOKECHHSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytiiepoBa 115t 00bSICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEIECTB;



c(OpMHPOBAHHOCTh YMEHUHN XapaKT€pU30BaTh COCTaB, CTPOEHUE, (PU3HUECKUE
U XUMHUYECKHE CBOMCTBA THUIHMYHBIX HPEICTABUTEIEH pa3IUYHbIX KJIACCOB
OpraHUYEeCKUX BEIIECTB (METaH, 3TaH, ITWICH, MPOIUJIEH, alleTUIeH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, 6eH30J1, METaHOJI, 3TAHOJ, ATHUJICHTJIUKOIb, TITUIEPUH, (DEHOI,
aleTalbJIeru/l, MypaBblHas U YKCYCHasl KUCJIOTHI, TJII0OK03a, Kpaxmall, eJlIi003a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh N'€HETUYECKYIO CBSI3b MEX]Y HUMH
YPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMMHYECKHUX pEaKkUUid ¢ HUCHOJIb30BaHUEM
CTPYKTYPHBIX OpMYII;

c(OpMHPOBAHHOCTh YMEHHUS XapaKT€PU30BaATh UCTOYHUKHU YIIIEBOJIOPOIHOTO
ChIpbs (HEe(Th, IPUPOHBIN ra3, yroib), CocoObl X MepepadOTKHU U MPAKTHYECKOE
npUMEHEeHHe MPOAYKTOB epepadboTKH;

c(hOpPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYHCICHUS 110 XUMHUYECKHM
ypaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOrO BEUIECTBA WJIM MPOAYKTA
peakiuy o U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB
VI TIPOAYKTOB PEAKITHH);

c(hOpMHUPOBAHHOCTh YMEHHWH BIIAJE€Th CHCTEMOW 3HAHUM 00 OCHOBHBIX
METOJ[aX HayYHOTO MO3HAHUS, UCIIOJIB3yEMbIX B XUMHH MPH U3YYCHUH BEIIECTB U
XUMHYECKUX SBJICHUN (HAOIOICHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHMS MJId TPUHATUS pEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BeIIECTBAMH M HX
IpUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPaBUIIA MOJIH30BAHUS XUMHUYECKOM
nocyaoi u JabopaTOpHBIM OOOpPYIOBaHMEM, a TakXKe IMpaBuia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIMSMHU IO BBHITIOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATH M  BBHIMOJIHATH XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpAILIEHUs OPTAaHUYECKHUX BEIIECTB MPU HarpeBaHUU, MOJIYUCHHE
ATUJICHA U U3YYCHHE €TO CBOWMCTB, KAYECTBEHHBIE PEAKIIMH OPTraHUYECKUX BEIIECTB,
JeHaTypalusi OeJIKOB PU HArPEBaHUU, LIBETHBIE PEAKIIMKN OEIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKH O€30MacCHOCTH MpHU OOpalleHuHd C BeIIeCTBaMU U
7abopaTOpHBIM ~ O0OpPYAOBAaHUEM, TPEICTABIATH  PE3YIAbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOUIMX pEaKUMi u
(dbopMynHpOBaTH BEIBOABI HA OCHOBE DTHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3UPOBATH XWMUUYECKYIO
uHPOpPMAIMIO, TOJYyYaeMyl0 M3 pPa3HbIX MCTOYHHUKOB (CpelcTBa MacCOBOM
uHdopmarun, IHTepHET 1 ApyTrux);

chOpMUPOBAHHOCTh ~ yMEHMHA  cOONIOJaTh  MpaBWiIa  IKOJOTUYECKHU
L[€JI€CO00Pa3HOro MOBEIECHHUS B OBITY W TPYAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHMS CBOETO 370POBbS U OKpYKalOLEl MPUPOJHON Cpe/bl, 0OCO3HABATH



OIMACHOCTh BO3JICHCTBHSI HA JKUBBIC OPraHU3MBI OINPEACICHHBIX OPTaHUYECKHUX
BEIECTB, MOHUMAasi cMbIca Tokaszatens [IJIK, mosicHAT, Ha mpuMepax CrocoObI
YMEHBIIICHUSI W TIPEIOTBPAIICHUS WX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJIOBEKA;

JUTsT OOYYarOIMXCS C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBS: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITO3HAHMS BEIIECTB H
XUMHYECKHX SIBIIEHUH;

JUISL CJETBIX W CIa0OBUIAIMMX OOYYaIOIIMXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOCHHS Kypca «OOmias W HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, POJIM XUMUHU B IO3HAHUU SIBIICHUN PUPOJIBI,
B (GOpPMUPOBAHUU MBIIUICHUS H KYJbBTYPhl JUYHOCTH, €€ (YHKIMOHAIBLHOU
IPaMOTHOCTH, HEOOXOAUMOM JJIsi pelIeHUs] TPAKTUUECKUX 3a/1ad M AKOJOTUUECKHU
000CHOBAHHOT'O OTHOIIICHUSI K CBOEMY 370POBbIO U MPUPOIHON cpeie;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XMMHYECKHH 3JEMEHT, aToMm, H3oTtom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIIATEIBHOCTh, CTENIEHb OKHUCJICHUSA, XUMUYECKas CBS3b
(KoBaJICHTHAsI, HOHHAs, METAJUIMYECKAsI, BOJAOPOIHA), KpUCTAJIINYECKas penieTka,
TUMBl ~ XUMHUYECKMX  PEaKIMid, PacTBOp, AJIEKTPOJUTHI, HEIIEKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JUCCOLIMAIIUSI, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW pEaKlUuM, XHMHYECKOE PABHOBECHUE); TEOPUHU U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Jucconnanuu, nepuoaunyeckuii 3axkoH J[. M. Mennaeneena,
3aKOH COXPaHECHHUS MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAIICHUS SHEPTHU
MpY XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOJUYECKHMN S3bIK XUMUH,
MHUPOBO33PCHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE MOHUMAHWS MNPUYMHHOCTH U
CUCTEMHOCTH XHMHYECCKHUX SIBICHUH, (PAKTOIOTHMYECKUE CBEJCHUS O CBOWMCTBAX,
COCTaBe, MOJIyYeHHH U O€30MacHOM HCMOJIb30BaHUM BAKHEUIITUX HEOPTaHUYECKUX
BCIIIECTB B OBITY U MIPAKTHYCCKOM JCATESILHOCTH YCIIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHHH BBISBISATH XapaKTepHbIE TPU3HAKHA ITOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATUSA MPHU
ONMMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAILICHUM;

c(hopMHUPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XHMHYECKYI) CHMBOJIUKY JJIs
cocTaBlicHUsI (POpMyJZT BEIIECTB M ypaBHEHHN XUMHUYECKHX PEaKIUH,



cuctematnieckytro HoMeHkIatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblii ras, YIJIEKUCIbIA ra3, aMMHakK, Taii€Has
W3BECTb, HETAIIEHAS] U3BECTh, MUTHhEBAS COJIA, IUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKHX JIEMEHTOB B COCIMHEHHUSX PA3JIMYHOrO COCTABA, BUJ XUMHUYECKOU
CBS3U (KOBAJICHTHAs, MOHHAsS, METAJUIMYECKas, BOJOPOJAHAS) B COCAMHEHUSX, THUII
KPUCTAJTMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBAa (aTOMHas, MOJICKYJIApHas,
HMOHHAs, METAJTNYECKas), XapakTep Cpelibl B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX
COCJIMHCHUM;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OIpeAeiIEHHOMY KJacCy/TpyIime
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJIJIbl, OKCUJIbI, OCHOBAHUSI,
KHUCIIOThI, aM()OTEPHBIE THAPOKCHIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHHM PACKPBIBAaTh CMBICI MEPUOIUIYECKOTrO 3aKkoHa Jl.
N. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIHLHYIO
Y TIPOTHOCTUYECKYIO () YHKITNH;

chOpMUPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh DJICKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX »djeMeHTOB 1-4 mnepuonoB Ilepuoandeckoit CHCTEMBI
xuMuueckux snemenToB JI. M. MenzeneeBa, HCHOAb3ys MOHATHA «S-, P-, -
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOWCTB XMMHYECKHUX 3JIEMEHTOB M MX COCIMHECHUW MO IEepuoAaM M
rpynmnam [lepuoanueckoit cucteMbl XuMudeckux 31eMeHToB 1. . Mennaeneena;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepu30BaTh (ONMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MIOJATBEPAKIATh CYIICCTBOBAHUE TEHETUUYECKOW CBS3M MEXKIY HEOPraHWYECKUMH
BEIIECTBAMM C IIOMOIIBI0 YPABHEHU COOTBETCTBYIOINX XUMHUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(MHUIIMPOBATh XUMHUUYECKHE PEaKIUU I10
Pa3IMYHBIM TpU3HAKAM (YHMCIYy M COCTaBY PEarupyrolux BEHIECTB, TEIJIIOBOMY
s dekTy peaknuu, U3MEHCHHIO CTEIIEHEW OKHCIICHHUS DJIEMEHTOB, 0O0paTHUMOCTH
pPEeaKIUM, yYacTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTABJIATH YPaBHEHHS PEAKIMA PpPa3IMIHBIX
THUIIOB, MOJIHBIC U COKpAIlEHHBIE YPAaBHEHUS PEaKIMid HOHHOIO OOMEHA, YUUThIBAs
YCIIOBUS, TP KOTOPBIX 3TH PEAKIIUHA UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHUW TIPOBOJHUTH PEAKIUH, TIOJTBEPIKIAFOIINC
KaYECTBCHHBIM COCTaB PAa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, PaclO3HABATH
ONBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHHUYECKUX
BEIIECTB;



c(OpPMHPOBAHHOCTh YMEHHH  PacKpbIBaTh CYINIHOCTh  OKHUCIHTEIIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIMI MMOCPEICTBOM COCTABJICHHS 3JICKTPOHHOTO OalilaHca
ITUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCHMOCTHh CKOPOCTH XUMHUYECKOU
PEaKIUU OT PA3TUYHBIX (AKTOPOB; XapaKTEP CMEIICHHUSI XUMHUUYECKOTO PAaBHOBECHSI
B 3aBHCHMOCTH OT BHeIIHero Bo3aeicTus (nmpuniun Jle [laTtense);

c(hOpPMHPOBAHHOCTh YMEHHMHA XapaKTepHU30BaTh XUMHUYCCKHE IPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IOJTYYEHHUSI CEpHOM KHUCIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH NPEICTABICHUH 00 OOIMMX HAYYHBIX MPUHIUIAX M
HKOJIOTHYECKHUX MPOOJIeMaxX XUMHIECKOTO TTPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJWUTH BBIYHMCICHUS C HCIOJIB30BAaHUEM
TIOHATHS «MaccoBas J0JsS BEIIECTBA B PacTBOpe», 00BEMHBIX OTHOIICHHWH Ta30B TPH
XUMHYECKUX PEaKIUsAX, MacChl BEIIECTBA WJIM 00BbEMa Ta30B 1O H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM O0BEMY OJHOTO M3 yYaCTBYIOIIUX B PCaKIUU
BEIICCTB, TEIIOBOro 3¢ (deKTa peaklMd Ha OCHOBE 3aKOHOB COXPAHCHHS MacChl
BEIICCTB, IPEBPAILICHUS U COXPAHCHUS SHEPIHH,

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IATh TIPABUIIA TTOJIB30BAHUS XMMHYCCKOM
NOCYyZIOl M J1a0opaTOpHBIM O00OpYJOBaHMEM, a TakKe IpaBWiIa OOpalleHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHHUIO J1A0OPATOPHBIX
XUMHYECKUX ONBITOB;

c(OpPMHUPOBAHHOCTh YMEHUW IJIAHUPOBATh U BBIMIOJHATH XUMHYECKUH
HKCIIEPUMEHT (pa3ioKeHHe MEePOKCHIa BOJIOPOJa B MPHUCYTCTBUU KaTalu3aTopa,
OTpEJICTICHHE Cpellbl PAacTBOPOB BEIIECTB C MOMOIIBIO  YHUBEPCAIHLHOTO
WHANKATOpA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW peakiuu,
peakIuu HMOHHOTO OOMEHA, KayeCTBEHHBIC pEaKIMM Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUS, PEHICHUE AKCIEPUMEHTATBHBIX 3a7a4 IO
temaM «Metamiely U «Hemeramiabl») B COOTBETCTBUM C TpaBUJIAMH TEXHUKH
0€301acHOCTH MPU OOPAICHUH C BEIIECTBAMHU W JA0OPaTOPHBIM O000PYI0BAHHUEM,
MPEACTABIATh PE3YNbTaThl XHUMHYECKOTO JKCIEpUMEHTa B (QopMe 3ammcH
YPaBHEHHI COOTBETCTBYIOIIUX PEAKIINI U (POPMYITUPOBATH BEIBOIBI HA OCHOBE ITUX
PE3YIIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATh XUMHUYECKYIO
uHOpPMAINIO, TOJYyYaeMyl0 W3 Pa3HBIX HCTOYHHKOB (CpeICcTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHEeT U ApyTuXx);

chOpPMHPOBAHHOCTh ~ yYMEHHH  COOMIOATh  TpaBWiIa  OKOJOTHUYECKH
1eJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIAOBOM JEATEIBHOCTH B IEIAX
COXpaHEHHUS CBOETO 370POBBS M OKPYXKAIOIIEH MPUPOTHOU CpeIbl, OCO3HABATH
OITACHOCTH BO3/ICHCTBUS HA KUBBIC OPTaHU3MBI OMIPEICIEHHBIX BEIICCTB, TOHUMAS



cvbeicn mokazarens IIJIK, moscHATP Ha mpuMmepax CHOCOOBI YMEHBIICHUS U
MIPEIOTBPAIICHHS X BPEHOTO BO3JECHCTBUSI HA OPTAaHU3M YEIIOBEKaA,

JUIsl 0OYyYarOIMUXCS C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 370POBbSI: YMCHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHWS BEIIECTB W
XUMHYECKUX SBIICHHA;,

JUIA  CIIEMBIX M CIA0OBHIANIMX OOYyYAIOUIUXCA: YMEHHE HWCIONIh30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaunmeHoBaHue pa3/esioB U TeM uudpoBbIe
Ne n/m P Kontponbubie | IIpakruyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBarejibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKO XUMHUH
[Ipenmer oprannuecko xumun. Teopus
11 CTPOEHUS OPraHNYECKUX COECIUHEHUN A. 3
M. byrneposa
Hroro mo paznueny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YrIE€BOIOPOIBI — AJIKAHBI 2
29 HenpenenbHbie yrieBoOpO/Ibl: alKEHBI, 6 1
' aJIKa/IMeHBbI, AIKMHbI
2.3 ApoMaTHYECKHE YTIIEBOIOPO/IbI 2
24 [IpupoiHbIE HCTOYHUKH YIIIEBOAOPOIOB U 3 1
' UX nepepadoTKa
Uroro mo pazneny 13
Paznea 3. Kuciaopoacoaep:xamnue opranHmyecKue coeJuHeHust
3.1 Crnuptsl. @eHon 3
39 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
' CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazueny

13

Pasnen 4. A3oTconep:kamye OpraHnvecKue coeuHeHust

4.1 AMUHBL. AMHHOKHCIIOTHL. benku 3
Wroro mo paznery 3
Pa3nes 5. BoicokoMoJieKy IsIpHBIE COeIMHEHHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOBTIIO 34

[TPOI'PAMME




11 KJIACC

KoanyectBo yacon DJIeKTPOHHbIE
HaumeHnoBaHnue pa3jiesioB U TeM uudpoBbIe
Ne n/m pasi Kontponbubsie | IIpakruyeckue (mupp )
NMPOrpaMmblI Bcero oOpasoBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasznen 1. TeopeTrudeckne 0CHOBBI XMMHH
Crpoenue atoMoB. [leproanueckuii 3aKkoH
11 n [lepnoanueckas cucteMa XUMHYECKUX 3
anemenToB JI. 1. MenaeneeBa
12 Crpoenue BemectBa. MHorooOpasue 4
' BEIIIECTB
1.3 XHWMHYECKHE PEaKIIuu 6 1 1
Hroro o paznmeny 13
Pa3nen 2. Heopranmyeckasi XumMus
2.1 Mertab 6
2.2 Hemerans 9 1
23 CBsi3b HEOPraHWYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Uroro mo pazneny 17
Pa3znea 3. Xumus ¥ :KN3Hb
3.1 XUMHUS U KU3Hb 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 34 2 3







INOYPOYHOE IINITAHUPOBAHUE

CHUHTCTHYCCKOT'O KaydyKa U pC3UHbI

10 KUIIACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne Mara uupposeie
n/n Tema ypoka Bcero Korrrpoapnee | - paxririeciue u3ydyeHusi | oOpa3oBare/ibHbIe
padoTsbI padoThI pecypebi
1 [Ipeamer opraHn4ecKkoOi XUMHH, €€ 1
BO3HHUKHOBEHHE, Pa3BUTHE U 3HAUECHUE
Teopust cTpoeHHs] OpraHUYECKUX
2 coenunenuii A. M. Bytneposa, eé 1
OCHOBHBIE IOJIOKEHUS
[Ipencrasnenue o Kiaccuuxanuu
3 oprannveckux Bemects. Homenkmnarypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHMS OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUH Psijl
5 MertaH 1 3TaH — NpOCTEUIIINE 1
MIPEJICTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1
7 OTUJIEH U IPONWIEH — MPOCTEUIINe 1
MIPEJICTaBUTENN aJIKEHOB
3 [Ipaktuueckas pa6ota Ne 1. «Ilonydenue 1 1
STWJIEHA ¥ U3yYEHHUE €TO0 CBONCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1




AJIKMHBI: COCTaB U OCOOEHHOCTH
CTPOEHUSL, TOMOJIOTUYECKUM PSII.

10 G
AneruiieH — npocTeimumit
MIpE/ICTaBUTEINb AIKUHOB

1 Beruncnenys 1o ypaBHEHUIO XUMHYECKON
peakuuu

12 ApeHbl: 6eH3011 U TOJTyo1. TOKCHYHOCTh
apeHoB

13 ['enetnueckas cBs3b YIrieBOAOPOIOB,
MIPUHAIeKAIINX K pa3IMUHBIM KlaccaM
[Ipupo1HBIE ICTOYHUKH YIIIEBOIOPOIOB:

14 MIPUPO/IHBIN ra3 U MOMyTHbIE HEPTAHbIE
ra3el, HeTh U MPOIAYKTHI €€ epepaboTKH
IIpupoaHbIe HICTOYHUKHU YTIIEBOAOPOJIOB:

15 MIPUPOIHBIN ra3 U NONMyTHbIE HEPTAHbBIE
rasbl, HeTh ¥ MPOAYKTHI €€ TepepadboTKH

16 KonTposnpHast pabora 1o paszueny
«YTIeBOIOPOIBDY

17 [IpenenpHble OTHOATOMHBIE CIIMPTHI:
METaHoJI ¥ 3TaHo1. BogopoaHas cBsi3b

18 MHOroaToMHbl€ CIIUPTHI: STUIICHIIIUKOJIb
U TJIULEpUH
@DeHoJI: CTPOCHUE MOJIEKYJIBI,

19 ¢du3nyecKre 1 XMMHUYECKHe CBOICTBA,
IIPUMEHEHHE

20 Anpaerugpl: hopMalbAETUI U

alcTaabACTU . AJ_IeTOH




OnHOOCHOBHBIE TpeieNIbHbIE KapOOHOBBIE

21 KHCIIOTBI: MypaBbUHAS M YKCYCHAS

29 [Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTHD»
CreaprHOBAas ¥ OJICMHOBASI KUCJIOTHI, KaK

23 NPECTABUTEINHN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MBp11a Kak COJIM BBICIIIUX KapOOHOBBIX
KHCIIOT, UX MOTOIIee JICHCTBUE
CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ HapOIH3 CIOKHBIX
3¢upoB

26 XKupsi: rugponus, npuMeHeHHe,
OuoJiornueckasi poJib )KUPOB
VYrneBopl: cocTaB, KilaccupuKarius.

27 Bakneiiuie mpeacTaBUTENN: TIIOKO3a,
bpykTo3a, caxaposa

28 Kpaxman u nemntosno3a Kak npupoHbie
MOJIUMEPBI
KonTponbnas paboTa no pazzaeny

29 «Kucnopoaconepxaiie opraHuuecKue
COEIMHEHUS

30 AMUHBI: METUJIAMHH U aHUJIHH
AMUHOKHUCIIOTHI Kak aMm(pOTepHbIE

31 OPraHUYECKUE COECUHEHUS, UX
ouonornyeckoe 3HaueHue. [lentuapt

39 benku kak mpupoHbIe

BBICOKOMOJICKYIISIPDHBIC COCIMHCHU A




33 OCHOBHBIE TTIOHSATHS XUMHHU 1
BBICOKOMOJICKYJIAPHBIX COCAUHCHUN
OcHOBHBIE METOJblI CHUHTC3a
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHU. 1
ITnacTMaccel, Kay4yKH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB IIO 34

[TPOTPAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoaudecTBo yacoB

Bcero

KonTpoabHubie
padoTsI

IIpakTuyeckue
padoThbI

Jara
U3y4yeHHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBarejibHbIE

pecypchbl

XUMUYECKUI DIIEMEHT. ATOM.
DneKTpoHHas KOHPHUTypaIys aTOMOB

[Iepnomyeckuii 3axoH u [leproauaeckas
CUCTEMAa XUMUYECKUX 31eMeHToB JI. M.
MenneneeBa, UX CBSI3b C COBPEMEHHOMN
TEOPHUEN CTPOCHHS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX 3JIEMEHTOB U MX COCTMHEHMI
10 TPyIIaM U TeproiaM. 3HaYCHUE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xumudeckux snementoB J.M. MenaeneeBa
B Pa3BUTHH HAYKH

CrpoeHue BemecTBa. XMMUYECKast CBSI3b,
e€ BUJIbI; MEXaHU3MBbI 00pa30BaHUS
KOBAQJICHTHOM CBsI3U. BostopogHas cBs3b

BajieHTHOCTB. DIEKTPOOTPHIIATETILHOCTb.
Crenenp okucieHus. Bemectra
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

IlonsTHe 0 AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIOUTHEIE PacTBOPLI.
MaccoBas 1015 BEIIECTBA B pacTBOpC




Knaccuduxkanus 1 HOMeHKIaTypa
HEOPraHUYECKUX COCTMHEHHUI.
['enernyeckast CBsA3b HEOPTAHUYECKUX
BEILECTB, Pa3IMYHBIX KJIACCOB

Knaccugukamms XuMIHUECKUX peakuuii B
HEOPraHW4eCKOM U OPraHNYECKOU XUMUMU.
3aKOH COXpaHEHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IPEBPAILCHHS] SHEPTUU NIPU
XUMHUYECKUX PEAKLIUAX

CkopocTts peakimn. OOpaTuMble PEaKIiH.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padota Ne 1. «Bnusiaue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DIIEKTPOTUTHYECKAS! TUCCOIIHAIINL.
IToustre 0 BogopoaHoM mokaszatese (pH)
pacTBopa. Peakiin HOHHOTO 0OMEHa.
I'uapoIu3 OpraHuIecKux 1
HEOPraHNYECKUX BEIIECTB

12

OKUCIUTETBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 3nekTponnse
pacIiaBoB U PacTBOPOB COJEit

13

KonTponbnas paboTa no pazaeny
«TeopeTnyeckne OCHOBBI XUMUU»

14

Metannsl, UX HOJ0KEHUE B
[Iepuoanueckoi cucTeMe XUMHYECKUX
anemeHToB /. 1. MenaeneeBa u
0COOEHHOCTH CTpoeHust aToMoB. O0mne
(u3MUecKue CBOMCTBA METAIIIOB




15

CrinaBbl METaIOB. DIEKTPOXUMHUYECKHUI
PsA HAIIPSKEHUN METaJIOB

16

XHUMHYECKHE CBOMCTBA BaXKHEHUIITUX
METaJUIOB (HATpUH, KaJTui, KaJIbIIUM,

MarHui, aIIOMUHUAN) U KX COSTUHEHUN

17

XHUMUYECKHUE CBOMCTBA XpOMa, MEJIH U X
CoeqUHEHNN

18

XUMHUYEeCKHE CBOICTBA ITMHKA, JKeJIe3a U UX
COCAUHEHHI

19

[Tpaktuyeckas padora Ne 2. "Pemenne
JKCIIEPUMEHTAIIBHBIX 33a4 110 TEME

«MeTamisl»"

20

HemeTtamnel, MX IOJI0KEHHE B
[Teproayeckoil cucTeMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOEHUS aTOMOB

21

®du3nyecKre CBOMCTBA HEMETAJIOB.
AnnoTponus HeMeTauIoB (Ha puMepe
KHCIIOpo/ia, cepbl, hochopa u yriiepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOTCHOB, CEPBI U
UX COEOUHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta, pocdopa u
UX COEOUHEHUUN

24

XHUMUYECKHUE CBOWCTBA yriepoaa, KpEMHHUS
U UX COeOUHEHUU

25

[IprmeHeHne BaXXKHENINX HEMETAIUIOB U UX
COEIMHEHUN




26

O0001IeHre U CUCTEMATH3aI1sl 3HAHUH 110
TeMme «Hemeramney. Beranuciaenus mo
YpaBHEHUSIM XUMUUYECKUX PEAKIUN 1
TEPMOXUMHUYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCTIEPUMEHTAIBHBIX 3a7[a4 110 TEMe
"Hemetanmsl"»

28

KonTpomnsHas paboTa o remam
«Metamnel» 1 «HemeTamis

29

Heoprannueckue 1 opraHuueckue
kucnotsl. Heoprannueckue u
OpraH1YecKre OCHOBAHUS

30

AmboTepHbIe HEOpraHU4YeCKHUe U
opraHudeckue coemHeHus. [ 'enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

31

Ponp xuMuu B o0ecIieueHun
AKOJIOTHYECKOH, SHEPreTUYECKON 1
MUIIEBOM 0€301MaCHOCTH, Pa3BUTUH
MEIULIMHBI

32

[IpencraBienust 00 OOMIKUX HAYYHBIX
MPUHIIMIIAX TPOMBIIIIICHHOTO TIOJTYYCHUS
BAXHEHIINX BEIECTB

33

Yenosek B MUPC BCUICCTB U MATCpHUAJIIOB

34

XuMUs 1 3A0POBBE UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYHEHUKA

» Xumus / I'abpuensu O.C., OctpoymoB W.I"., Cnagkos C.A., AKIIHOHEPHOE

obmectBo «M3narensctBO «IIpocBemienue»

METOJNYECKUE MATEPHUAJIBI 1JI51 YYUTEJISA
INa6puensan O.C., Cnagkos C.A. Xumusi. bazossiii ypoenb. 10 kiacc.

MeTtoauyeckoe 1mocooue

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET
videouroki.net

multiurok.ru

resh.edu.ru
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