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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE CpEAHET0 o0O0Iero oopa3zoBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOil 00pa3oBaTENbHOM MPOrpaMMbl CpeaHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DegepalibHOM  TOCYJAPCTBEHHOM
oOpazoBarensHoM ctangapte COO, ¢ yuérom KoHuenuuu npenojaBanust yaeOHOTO
npenaMera « XuMus» B 00pa3oBaTeNbHbIX opranmuzanusix Poccuiickoit deneparnum,
peanu3yIoNMX OCHOBHBIE 00pa30BaTEbHbBIC TPOTPAMMBI, 1 OCHOBHBIX TOJIOKECHHM
«Crpareruu pa3surtus Bocnutanus B Pocculickoit @enepanuu Ha nepuoy 10 2025
roja» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEAEIICHUIO
oOrieit ctpareruy 00y4eHHs, BOCIIUTAHUS U Pa3BUTHA 00ydYalOIIUXCs CPEeICTBAMU
yaeOHoro npeamera « Xumus» g 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABHIIN
koHuentyanbHbie 1nosioxkeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJIbTaTOB OOy4YeHUST U TpeOOBaHWN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON  OpraHu3allii, SBISETCA HEOThEMJIEMON dYacThlo HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIONIMM JTAallOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX ILIEHHOCTEH, MNPUCYIINX
[EJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHs. OJTH IIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO
U MpUPOJHON cpene. Peanusyercs xumuueckoe oOpazoBaHue OOydarouuxcsl Ha
YPOBHE CpeIHEro 00111er0 00pa30BaHUs CPEICTBAMHU YUEOHOTO MpeaMeTa « XUMUS,
coZlepKaHUE M TOCTPOEHUE KOTOPOTO OMNPENEIEHbl B MPOrpaMMe MO XUMHUHU C
y4€ToM crenuPuKkd HayKu XHMHUH, €€ 3HAYCHHS B TO3HAHWHM TPUPOJIBI U B
MaTepHaIbHON KU3HU OOIECTBA, a TaKXKe C YYETOM OOIIMX IeJeil U MPUHIUIIOB,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CpEJHEro  OOIIEro
oOpazoBanus B Poccuiickoit denepanumu.

XuMHsI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO0 POJb B
COBPEMEHHOM IMBHWIM3AIMHN, B CO3/IaHUM HOBOW 0a3bl MaTepUAbHON KYJbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHNE PAIMOHATIBHOI'O HAYYHOT'O MBIIILJICHUS, B
CO3JaHUE LIEJIOCTHOTO MPEACTaBICHUS 00 OKpPYXaloleM MUpPE KaK O €JUHCTBE
IpUPOJIBI U YelIOBeKa, KOoTopoe (opMmHpyeTrcs B XUMUM HAa OCHOBE NMOHHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPAa, OCO3HAHMUS B3aUMOCBA3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUsS CTana
HEOTHEMJIEMOH YacThI0O MUPOBOH KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIEIIHOTO
Tpya M JKM3HU Kaxaoro wieHa oOumiectBa. CoBpeMEHHass XUMHUSI KaK Hayka
co3uAaTeNbHas, KAaK HayKa BBICOKMX TEXHOJIOTHM HampaBlieHA Ha PEIICHUE
TJIO0ANBHBIX TPOOJIEM YCTOMYMBOTO pPAa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBMM ¢ OOmMMHM LEISIMH W TPUHIUIIAMH CPEIHEro oOIero
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIM ypOBEHb
W3Y4YCHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0 WM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIKYEHHUS B JKU3Hb COLMYyMa, MPOJOJKEHUS
00pa3oBaHUsl B pa3IUYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsomuMu  mipeaMera  «XHUMHUS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannyeckas xumus» U «OOIIass ¥ HEOpraHWYECKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUU W3 O0IIel XUMHUH) U
OpraHnyeckoil xumuu. GOpPMUPOBAHUE JTAHHOM CHUCTEMBI 3HAHUU NPU HU3yUEHUH
npeaMera oOecreynMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOr000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxkanus KypcoB — «Opranunyeckas xumusi» u «OOmas u
HEOpPraHuveckas XuUMHs» CcPOpMHpOBaHa B IpOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0Ja K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOyCIIOBJ€HA
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XUMHHM BELIECTBA
paccMaTpHUBaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKHUX
COCMHCHUN, a TaKXe Ha YPOBHE CTEPECOXUMUYECKUX M  IJIEKTPOHHBIX
npeACTaBICHUM 0 CTpoeHUH BellecTB. CBelleHHs 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAI0TCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOKHBIX OMOJOTHYECKHA aKTHBHBIX
coequHeHnid. B Kypce  OpraHM4Yeckol  XUMHUHM  TOJY4YarOT  pa3BUTHUE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpPBOHAYAIbHbBIE
NpeACTaBICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMHUECKOW PEaAKIINU.

[Tonq HOBBIM yrioM 3peHuss B mnpeamere «Xumus» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs M3YyYECHHbIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOpPETUYECKUM MaTepuad U (AKTOJOTMYECKHE CBEICHHS O BelIeCTBaX W
xuMuueckoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOIasi U HeOpraHudeckas
XUMUSD» 00yYaronuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOUYECKOTO 3aKOHA C OOIIETCOPETUYECKUX U METOJOJIOTUYECKUX TO3UIIUH,



rIIyO)Xe TOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMH H3TOro 3aKkoHa — OT
000011aro1Iel 10 00BSICHSIONICH U TPOTHO3UPYIOIICH.

Envnasa cucrema 3HaHUM O BaXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHYECKHUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAHUs TonoyHseTcs B Kypeax 10 u 11 kitaccoB anemeHTaMu
coJiepKaHUsl, UMEIOIIUMH KYJIbTYPOJOTHUUECKUN W TPUKIAAHOW Xapakrep. OTu
3HaHUS CMOCOOCTBYIOT NMOHUMAHHMIO B3aUMOCBSI3M XMMHUU C JPYTUMH HayKaMmH,
pacKpbIBalOT €€ pojib B MO3HABATEILHOM M MPAKTUUECKOU AESATEILHOCTH YEI0OBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBa)XKEHUS K IIPOIIECCY TBOPUECTBA B 00aCTH TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIUBATh UHGOPMAIUIO U IPUMEHSTH €€ JIJIs OTIOJTHEHUS 3HAHUMH,
pelIeHUs] UHTEJUIEKTYJIbHBIX U AKCTIEPUMEHTATIBHBIX UCCIIEI0BATENbCKUX 3a/1a4. B
IIEJIOM COJIEp’)KaHue Y4eOHOTro mpeaMmeTa «XUMHUsS» JaHHOTO YPOBHS W3YUYEHUS
OpUEHTHUPOBAHO Ha (OPMHUPOBAHUE Yy 00YUAIOUIUXCS MHUPOBO33PEHUECKOW OCHOBBI
JUIsl TIOHUMaHus (PUIOCOPCKUX UAEH, TaKMX Kak: MaTepUallbHOE €IMHCTBO
HEOPTraHUYECKOI0 U OPTraHUYECKOro MUpa, 00YCIOBIIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHUEM, IO3HABAEMOCTh MMPUPOAHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA
U PpCIIeHUs TMPOTUBOPEYHI MEXIy HOBBIMU (DaKTaMU U TEOPETUUYECCKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJIOTHUYECKUX Tpobiiem, a
Takke Mpo0seM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/aHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemieHus 3agady  BOCHHUTAHUS, Pa3BUTUA U COLMATM3ALINU
oOydJaronuxcst MPUHATBIE TPOrPaMMON MO XHMHUM TOJIXOJbI K OIMPEICICHHUIO
colepKaHUsi M TOCTPOCHUS TMpeAMeTa MpeaycMaTpuBalOT (OPMUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM, UMEIOMNX 0a30BO€ 3HAUEHUE JIJISl Pa3IMYHbIX
BUJIOB JICATEJILHOCTHU: pEIICHUs MpoOJeM, TMOHWCKa, aHalm3a U 0o0paboTKu
uHhoOpMaIIK, HEOOXOAUMBIX JJisi TPUOOPETCHUS OMbITa TPAKTUYECKON U
UCCJIeIOBATENILCKON JIEATENIbHOCTH, 3aHMMAIONIEH BaXKHOE€ MECTO B IO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOILETro
oOpa3oBaHMsl, TAK U HA YPOBHE CPEAHETO 00IIero oOpa3oBaHus, MPU OMPEACICHUN
coJiepKaTeIbHOW XapaKTEPUCTUKHU IIeJIe HW3Y4YeHHUs MpeJIMeTa HarpaBlIeHUEM
NEPBOCTENICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTEeCTBO3HAHMUSI, MPAKTUYECKOU
NEATeIbHOCTH YeJIOBEKa U KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHUs
IpeIMETa SBJISIETCS BIIOJIHE ONIPABIAHHBIM.



CornacHo JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJISIMU HU3Yy4YEHUS IMpeIMeTa
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 kJ1.) SBIIAIOTCS:

e (¢opMupOBaHHWE CHUCTEMbl XUMHUYECKHMX 3HAHUM KaK  BaKHEHIIeH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIIOYEBBIC TOHATHUS, (PyHIaMEHTAIbHbBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHME S3bIKAa HAyKH, YCBOCHHE U IOHUMAHHUE CYIIHOCTH JOCTYIHBIX
0000111eH1IT MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMJICHUE C UCTOpUEH HX
Pa3BUTHUS U CTAHOBIICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/AX IMO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIINI, HEOOXOIUMBIX JIJIsl IPUOOPETEHUST YMEHUN
OpPUEHTHUPOBATHCSI B MHUPE BEIIECTB M XMUMHUYECKUX SIBJIICHUM, MMEIOIIUX
MECTO B IIPUPOJE, B IPAKTUYECKON U MIOBCETHEBHOU KU3HU;

e pa3BUTHE YMEHMI U CIIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOIIOAEHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIOJICHUEM TpPaBHII
0e301acHOro OOpaIeHUs ¢ BEIIECTBAMH.

Hapsny ¢ atum, comepkarenpHas XapaKTEpUCTHUKA LEIEH U 3a1a4 U3YUYEHHUS
IpeAMETa B MPOTPAMME IO XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMU TMPHOPUTETAMU B CHUCTEME CpeAHero olmiero oOpasoBanus. CerogHs B
MPETOJaBaHUH XUMUHU B OOJIBIIIEH CTEEHN OTAAETCS MPEANOYTCHUE TPAKTUYECKON
KOMITIOHEHTE coJepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa3oBaTeIbHON OpraHu3alliy, BIJACIONIEr0 HE HabopoM
3HaHMM, a (QYHKIMOHAJBbHON T'PaMOTHOCTBIO, TO €CTh CHOCOOAMU U yMEHUSIMU
AKTUBHOTO MOJIYYEHHS 3HAHUU Y PUMEHECHUS UX B PEAIbHOU KU3HU JIJIS PEIICHUSA
IIPAKTUYECKUX 3a/a4.

B cBsA3u ¢ 5TUM 1IpU U3yYEeHUU NIpeaMeTa « XUMUs JOMUHUPYIOIEE 3HAYCHUE
IpUOOPETAIOT TaKKE LIETU U 3a7]a4H, KaK:

aganTamnus oO0y4yarolUXcsl K YCIOBUSM JTMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHupOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPaMOTHBIX
pEllIeHUN B KOHKPETHBIX XW3HEHHBIX CUTYallUsiX, CBA3aHHBIX C BEILIECTBAMHU U UX
MIPUMEHEHHUEM;

dbopMupoBaHUEe y OOyYarOmUXCS  KJIIOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMIIETEHIIMI), HMMEIOIINX YHHBEPCAIbHOE 3HAYEHWE JMJI Pa3IUYHbIX BHJIOB
NESTENBHOCTU: PElIeHUs MpoOJeM, MOUCKa, aHaIu3a U 00paboTKu MH(pOpPMAIINH,
HEOOXOIUMBIX ISl IPUOOPETEHHMSI OTIBITA IEATETLHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B NO3HAHMM XHMMHHM, a TAKXKE Uil OLECHKH C TO3WLHMA DKOJOTMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKHX MPOIIECCOB HA OPTaHU3M
YEJI0BEKA U PUPOJHYIO CpEny;



pa3BUTHE TO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00yUaIONMXCs: CIIOCOOHOCTH CAMOCTOSTEIHHO MPHUOOPETATh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHUH C )KM3HCHHBIMHU MMOTPEOHOCTSAMHU, UCIIOIb30BaTh
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJII TIONCKA W aHaJn3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHUYECKOTO COJIEP KAHMS;

(dopMupOBaHUE U pa3BUTHE Y 00yJAIONIUXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0JaTeIbHOCTH, COOPaAaHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWHM W TPOBEIACHUH XUMHUYCCKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydYarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOM
HaNpaBIEHHOCTH XUMHUH, €€ BAKHOW POJM B PEHICHHH TI00ATbHBIX MPOOIIeM
paIoHaIbHOTO MPUPOAOIOIB30BaHNUS, MTOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB H
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHHUA HEOOXOJUMOCTH OEpeKHOTO
OTHOIIEHUSI K TIPUPOJIE M CBOEMY 3/I0pPOBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM MJI TPUHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaITUsX, CBA3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yuebHOM maHe cpeaHero oOwIEro o0Opa3OBaHMS NPEIMET «XUMUD)
0a30BOro ypOBHS BXOAMT B COCTaB IMpeaMeTHOU obmactu «EcTecTBeHHO-HAay4HbIE
IPEIMETHD.

OO61iee yncno 4acoB, OTBEEHHBIX JIJIsl U3YyUYEHUsI XMMUU, Ha 0a30BOM YPOBHE
cpeaHero odiiero oopazoBaHus, coctanisieT 68 yacoB: B 10 kiacce — 34 gaca (1 gac
B Hezaenmo), B 11 kmacce — 34 gaca (1 gac B Heneno).



COJEPXXAHME OBYYEHUA
10 KITACC
OPT'TAHUYECKAS XUMUSA

Teopernyeckne OCHOBBI OPraHMYECKOM XUMHMHU

[IpenMer opraH4ecKkol XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOECHUS OPraHUYECKHX
coenuHeHuil A. M. BytnepoBa, €€ ocHOBHBIE NOJI0KEHHSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKUX BewlecTB. l'omoisiorusi, wu3oMmepus. XHMHYECKas CBA3b B
OpraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBSI3H.

[IpeacraBnenne o kinaccupuKalMy OpraHUMYecKux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEJMHEHMH (CHCTeMaTH4yecKas) M TpPUBHAJIbHBIC Ha3BaHUs
BAKHEHUIIINX MMPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3y4YEHUS BEUIECTB M HMX MPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy OpraHWYECKUX BEIIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJIETMPOBAaHUE MOJIEKYJ OPraHWYeCKUX BEUIECTB, HAOIOJIEHWE U OIUCaHUE
JEMOHCTPALIMOHHBIX OMNBITOB [0 MPEBPALIEHUIO OPraHMYECKUX BEIIECTB MpU
HarpeBaHuH (IJIaBJeHUE, OOYyTIIMBAHKUE U TOPEHUE).

YraeBoaopoabl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJOTHYECKHM psig. MeraH M 3TaH —
OpOCTENIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHWs] U TOpPEHUs), HAaxOXKIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIIEH U MPONWIEH —
OpOoCTEHIINEe MPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE WU XUMHUYECKHME CBOMICTBA
(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamauen-1,3 m MerunOyrtamueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUEe CBOMCTBa (peakuus moiaumepusanuu). [lonyueHue CHUHTETUYECKOTO
KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psll. ALICTUIICH
— TpPOCTEHIINNA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOCHHUE, (U3MUecKHe WU
XUMUYECKHE CBOMCTBA (peaklMy TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALINH,
rOpeHusi), MOJy4YeHHUEe U IPUMEHEHUE.

Apensbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKUE CBOMICTBA
(peakuuu raJloreHUpOBaHUS M HUTPOBAHUS), MOJIyYEHUE U MpPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  XuMmuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue u npumererue. TOKCUYHOCTb apeHOB.



I'eneTnyeckas CBs3b MEXIY YIJIEBOAOPOJAMH, NMPUHAMICKAIIUMU K Pa3IMYHBIM
KJ1accaM.

[IpuponHble UCTOYHUKM YIiIeBOAOPOAOB. lIpupoaHbiii ra3 v IOIYTHBIE
HedTsHbie Ta3pl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HepTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTHYEeCKHUil), nupoiu3. [Ipomykrsl
nepepaboTKu He(TH, UX IPUMEHEHHUE B NMPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3y4YEHHUS BELIECTB M MX IPEBPALICHUN:
O3HaKOMJIEHHE C 00pa3liaMy MIacTMACC, KaydyKOB M pe3uHbl, Kosutekuuu «Hedtoy»
U «YTOIb», MOJAEIUPOBAHUE MOJEKYJ YIJIEBOAOPOAOB U TaIOr€HONPOU3BOIHBIX,
IPOBEJICHUE IPAKTUYECKON pabOThl: MOJYyUYEHHUE FTUIIEHA U U3YUEHHUE €TI0 CBOICTB.

Pacuétnrble 3amaun.

Boluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (macchl, 0OBEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM IPOAYKTA PEAKLUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WK MPOAYKTOB PEAKIIIH).

Kuciaopoacoaep:xamue oprannieckue coeinHeHHus

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W JTaHON: CTPOCHHUE,
¢usnyeckue W XMMUYECKHE CBOMCTBA (PEaKIUH C aKTHUBHBIMH METaJUIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpUMEHeHue. BoaopoaHble CBs3M MEXAY
MOJIEKYJIaMHU CITUPTOB. /[eficTBHE METaHOIa U 3TaHOJIA HA OPraHN3M YEJI0BEKA.

MHOroaToMHbpl€  COUPTBHL. OJTWIEHIJIMKOJIb W  T[JIMUEPUH: CTPOCHHUE,
(¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTa/llaMH, KaueCTBEHHAs pEaKUuuss Ha MHOTIOAaTOMHbIE crHpThI). JleiicTBuE Ha
opranusM yenoseka. [I[puMenenne rimnepusa U STUICHIJIMKOIIS.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHUE CBOMCTBA.
Tokcuunocth (penona. [lpumenenue gpenona.

Anmpneruapl U kemowuwvl.  DopMmanmpaeruj, aneTAIBAECTHI: CTPOCHUE,
¢usnyeckue U XUMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIUN ), I0JYyYEHUE U IPUMEHEHHE.

OHOOCHOBHBIE MpeEbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAst
KHUCIIOTBL: CTPOEHHUE, (PU3NUECKUE U XMMUYECKHE CBOWMCTBA (CBOMCTBA, oOLIME s
KJ1acca KHCIIOT, peakius dTepuduKaimn), noirydeHne u npumeHenue. CreapuHoBas
U OJICMHOBAsl KMCIOTHI KaK MPEJCTaBUTENIM BBICIIUX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KMCIIOT, UX MOIOLIEE CHCTBHE.

Cnoxsble 3Qupbl KaKk MPOU3BOJHBIE KapOOHOBBIX KuCHOT. [uaponus
cnoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupo. buonoruueckas
POJIb )KUPOB.

VYrneBoapl:  cocraB, KilacCU(UKanusi  YrieBoJoB  (MOHO-, JHU- H
nojucaxapuabl). [roko3a — nmpocTeimmii MOHOCaxapul: 0COOEHHOCTH CTPOEHUs




MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUIPOKCHIOM
menu(Il), okucnenne amMruadyHbIM pacTBOpOM okcua cepedpa(l), BocctanHoBIeHUE,
OpOXeHHUE TITIOKO03bI), HAX0XKAEHUE B MPUPOJIE, MPUMEHEHHE, OMOJIOrHYecKas PoJib.
dotocunte3. OpyKTO3a KaKk U30MEP TIIHOKO3bI.

Kpaxman u nemntono3a kak npupojHbie nojiuMepbl. CTpoeHue Kpaxmana u
HEeJUtoNIo3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBa Kpaxmana (THAPOIH3,
KaueCTBEHHAsl PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB W MX MPEBpalICHUN:
pPOBEICHWE, HAOJIOJCHUE W OMHCAHHE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcugoM Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEUCTBUE TJIHUIIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMcIeHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wMenu(Il), B3ammomeicTBUE Kpaxmana C HOAOM),
MPOBEJEHUE MMPAKTUUECKON PadOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaumn.

Boluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakiuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMy MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WIH MPOIYKTOB PEAKIUN).

A30TcoziepKale OpraHnuecKue COeTMHEHMUS.

AMMHOKHCIIOTHI Kak aM(oTepHbIe Oprannyeckue coequHeHusi. dusnyeckue u
XUMUYECKHE CBOMCTBA aMHHOKUCIOT (Ha mpuMepe riauinHa). buonorunyeckoe
3HaUYCHUE aMUHOKUCIOT. [lenTuapi.

benkun kak nOpupoaHBIE BBICOKOMOJIEKYJIsSIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHASA M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEHIECTB W MX MPEBpallCHUN:
HaOII0/ICHUE U OMMCAHKUE IEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OeIKOB Mpu
HArpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BbicokoMoOJIeKYJISIPHBIE COeIMHEHUS

OCHOBHBIC TOHSTHS XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpHU3AIUU, CPEIHSST MOJICKYIspHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCALIHS.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanusa MexXnpeaQMETHBIX CBS3€M HPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-



HAyYHBIX TOHATHM, TaK U TOHSITHH, SBISIOMIUXCS CUCTEMHBIMU JUISI OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC ITOHSATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHANU3, CUHTE3, KiIacCU(HKAIMs, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEpEeHUe, YIKCIIEPUMEHT, MOJICTTUPOBAHHE.

duszmka: wmarepusi, DHEprusi, Macca, aroM, OJIJIEKTPOH, MOJIEKYIIa,
OHEPreTHYECKU YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOEe COCTOSIHHE
BEIIECTBA, (PM3MYCCKUE BETUIHHBI U SAMHUITBI UX U3MEPEHUS.

buonorus: kmerka, opranm3Mm, Omocdepa, oOMEH BeEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJNOTHYECKH aKTHBHBIC BellecTBa (O€IKU, YIJIEBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadus: MUHEpAIBI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILINBO,
pECypCHI.

TexHonorus: mNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHATHHOTO TUTAHUS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUUYECKHE TMpernapaThl, MaTEpHAIIbl U3
WCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC

OBILIASA U HEOPT'TAHUYECKAA XUMUSA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKHM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKa. DHEpreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusl 3JIEKTPOHOB M0 OpOUTAIAM B aTromax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOHPUTypalusi aTOMOB.

[Ieproanueckuit 3akoH u [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b NEPUOIMYECKOTO 3aKoHa M llepmogmdeckoll CHCTEMBI
xuMmudeckux 3neMeHToB . M. MeHnneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB XHMMHYECKUX 3JIEMEHTOB U
oOpa3yeMbIX MMM MpPOCTBIX M CJOKHBIX BEUIECTB IO TIpynnaM U IEpUOAAM.
3Ha4YeHUE NEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Crtpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbl XWMHYECKOM CBSI3H
(KOBaJICHTHAsl HEMOJspHas W MOJSpHAas, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBaJEHTHOM XUMHUYECKOW CBSI3M (OOMEHHBIH U  JIOHOPHO-
aKienTopHelil). BomopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenenp okucieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYISIPHOTO M HEMOJEKYJSIPHOIO  CTPOEHHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT THUIIA KPUCTAJUIMYECKON PELIETKH.



[lonsTue o nucnepcHbIX cucteMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 07151 BEIlIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKHUX COCMHECHUH. Howmenknarypa
HEOPraHUYECKUX BeIIeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAISKAIUX K pa3IUYHbIM KJaccam.

Xumudeckass — peaknus.  Knaccudukanmss  XUMHUYECKHUX — peakiuid B
HEOPraHUYECKOW U OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPAILCHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pPa3iU4YHbIX (pakTopoB. OOpaTUMBbIC
peakunu. XuMmu4yeckoe paBHoBecue. DakTopbl, BIUSAIOMIKE HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle Hlarense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U ciadblie aneKkTponThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAIbHAS, IIEJIOYHAS.

OKUCIUTETBbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

ODKCNEPUMEHTAIbHbICE METOJIbl HM3YyUYE€HHUS BEIIECTB M HX IPEBPAIICHUN:
neMoHctpanus Ttabnuin «llepuoauyeckas cuctema XuMH4ecKux snemeHToB [[. .
MenneneeBay, U3ydeHUE MoOJeNed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (PA3JIOKEHUE TIEPOKCUIA
BOJIOPO/ia B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIITBI0 YHUBEPCATBLHOT'0 MHANKATOPA, PEaKIIMi HOHHOTO 0OMEHa), TPOBEICHNE
pakTUYecKol padboThl « BnusiHue pa3nuuHbX (GaKTOPOB HA CKOPOCTh XUMUYECKON
peaKuum.

Pacuérnrbie 3anaun.

Pacuétel 10 ypaBHEHUSIM XMMHYECKHUX pEakluii, B TOM YHCJIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCTIOJIb30BAHUEM MTOHATHS «MACCOBast JOJIs
BEILIECTBAY.

Heoprannuyeckasi xummust

Hemerannel. Ilonoxxkenne HemerayuioB B Ilepuoguydeckoit  cucreme
xuMuueckux snaeMeHToB [[. M. MenngeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
dusznyecKkre CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (Ha TIpuMepe
KHCJIOpOJa, cephbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BA)XKHEWIIMX HEMETAJUIOB (TaJor€HOB, CEPbI, a30Ta,
docchopa, yriepoga MU KpEeMHHS) W HMX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOJICPKAIIUX KUCTIOT, BOJOPOJIHBIX COSAMHEHUN).

[IpuMeHeHne BaKHENIINX HEMETAIJIOB U UX COCIUHEHUM.

Mertamnsl. Ilonoxenne meraimioB B llepuognueckoi cucTeMe XMMHUYECKUX
sanemenToB /. . MenneneeBa. OCOOCHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMoB MeTtayuioB. OOmme guznyeckne cBoricTBa MeTaioB. CruiaBsl METaJIOB.
DIJIEKTPOXUMHUYECKUH Pl HAMPSIKEHUN METAJLIOB.



XHWMHUYECKHE CBOMCTBA BAKHEUIMX METAUIOB (HATPHWH, KaHi, KaJbIUH,
MarHui, amoMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHU.

O6mue cnocoObl MoiayyeHus MetayioB. lIpumeHeHue MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEUIECTB M HMX MPEBPALICHUNA:
U3y4YeHUE KOJUIEKIMH «MeTauibl M CIUIaBbl», 00pa3lOB HEMETAJUIOB, pPEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HaOII0JICHUE W OIHUCAHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THUIPOKCHUJIA aTIOMUHUS C PACTBOpaAMHU
KHUCJIOT U IIEJI04Yel, KAUeCTBEHHbIC PEAKIIMU HA KATUOHBI METAIJIOB).

Pacuérnble 3anaumn.

Pacuétel maccel BemiecTBa MM 00bEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B PEaKIMU BELIECTB,
pacu€rsl Macchl (00bEMA, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET MIPUMECH.

XuMHuS U KM3Hb

Ponp xumum B obecrieueHUH 3KOJIOTMYECKOW, SHEPreTUYECKOW U TMUILEBOU
0€30MacHOCTH, pPa3BUTUM MeulMHBL. [loHATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIMUIAX MPOMBIIIJICHHOTO
MOJIyYEHHUS BAXKHEUILINX BEILIECTB.

UenoBek B MHpe BEIIECTB U MaTE€pUANIOB: BAXKHEHUIIINE CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKIMOHHbIE MaTepHUalibl, KpacKu, CTEKJIO, KepaMHKa,
Matepuainbl sl 3JEKTPOHUKH, HAHOMATEpHUalbl, OPraHUYECKUE M MHUHEPAJIbHbBIC
ya00peHus.

XuMHUSL U 3[0pPOBbE YEIIOBEKA: IpaBUJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuiia 0€30MaCHOTO UCIIOJIb30BAHUS MIPENapaToB OLITOBOM XMMUU B
MTOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXnpeaMeTHBIX — CBsi3ed TNpU HM3y4YeHUH  OO0med u
HeopraHuveckoil xumuu B 11 kiacce ocylIeCTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIMX ECTEeCTBEHHO-HAYUHBIX TOHSITUM, TaKk W TIOHSATUN, SBIISIOUIUXCS
CHUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAyYHBIH (PaKT, THUIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCHU(pUKaLMs, TEePUOJAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, SIBICHHE.

®duzuka: MaTepusi, IHEPTUsl, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKHUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHo€ COCTOSIHHE BEIECTBA, (PU3NYECKHUE BEIUUYMHBI U CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.



buonorusi: kierka, oOpraHu3M, DOSKOcCHCTeMa, Ouochepa, Makpo- U
MUKPORJIEMEHTbI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOPHBIC MTOPOJIbI, MOJE3HBIE UCKOIMAEMbIE, TOTUIMBO,
peECYpPCHI.

TexHoJorusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTyPIHsi, MPOU3BOICTBO
CTPOMTENBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBIIIJIEHHOCTh,  (hapMarleBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IMpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
AJIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmMMucsi MPOTpaMM  CpemHero oOmero oOpa3oBaHus (JUYHOCTHBIM,
METanpeIMETHBIM W TpeIMeTHbIM). HayuyHO-MeToau4eckoil OCHOBOM s
pa3pabOTKHU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0 OOILIEro
00pa30BaHUsI SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBercTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XHUMHs» Ha yYpPOBHE CPEIHErO
o01rero 00pa3oBaHus BBIJICTIEHBI CISAYIOIINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIUMHCS POCCUUCKON TPaXKTaHCKOW HUIAECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEEIICHUIO;

HaJIU4Yue MOTUBALIMU K 00YUEHHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
JESATENBbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHYECKOT0 00pa30BaHus;

HAJIMYKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYpPhl U CIOCOOHOCTH CTaBUTh
LEJIU ¥ CTPOUTH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeAaMeTa «XHUMHsS» JOCTHUTalOTCs B
€IMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJieaJaMUd POCCHUHCKOrO TPaKJAHCKOro OOIEeCTBa, MPUHATHIMU B OOIIECTBE
HOPMaMM W  TpaBWIAMHM  TOBEJEHHUS,  CIOCOOCTBYIOUIUMHU  Mpoleccam
CaMOINO3HAHUs, CaMOPAa3BUTHUS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[MO3HABATEIILBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaroniuxcst Mo peajusaliy NPUHATHIX B OOIIECTBE IIEHHOCTEW, B TOM 4YHCIE B
YacCTH:

1) rpa:kIaHCKOT0 BOCTIUTAHMS:

OCO3HaHUS 00YYAIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00SI3aHHOCTEH,
YBaKCHHUS K 3aKOHY U MTPABOIOPSIKY;

IPEACTaBICHUS O COLMAJIBHBIX HOpPMax U IMpaBUjaX MEXIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU ACATEIHHOCTH MPU CO3TaAHUH YUeOHBIX
IIPOEKTOB, PEIICHUH YU€OHBIX U MMO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMATh M NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY H
apryMEHTHI IPYTUX MPU aHATN3€ Pa3TUYHBIX BUJOB YUEOHOM JeATEeIbHOCTH,

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAay4yHOMY HaCIEIUI0
OTE€UYCCTBECHHOMN XUMUH;

YBaXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUH MU TPAKTUICCKOTO
NPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUSI HAYKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJIEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YUYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MTOJIYUYE€HUH U MOCIETYIOIEM aHATU3Ee
uHGOPMAITH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEJCHNUS;

CITOCOOHOCTH OIEHUBATh CUTYyalluH, CBA3aHHBIE C XUMHUUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEAEHUE M TOCTYIIKM CBOMX TOBapUILIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE TMOCJEACTBUNA ITHUX
MOCTYTIKOB;

4) dpopmupoBaHus KYJbTYPHbI 310POBbS:

MOHUMAaHUSl [IEHHOCTEH 30pOBOrO0 U  0e30MacHOro obOpasza >KH3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (u3myeckomy u
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHnss MpaBuil O€30MacHOro OOpallleHusT € BELWIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

NMOHUMAHHUS LEHHOCTH NPaBWJl HHAMBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOI0 MOBEJACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JTIOJICH;

OCO3HAHMSI TIOCJICICTBUN W HENPUSITUS BPEIHBIX NPUBBIYEK (YHOTpeOIeHUS
AJIKOr0Jisl, HAPKOTHKOB, KYPEHHUS]);

5) Tpy10BOr0 BOCIIUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATEIbCKOM
NEeSATENbHOCTH, OOILECTBEHHO TMOJE€3HOH, TBOPYECKOM W  JpYruxX BHAAX
NEeATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHYECKUX 3a]ay
COIMAJIbHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpEca K MPAKTUYECKOMY U3yUEHHUIO MPpodeccuidl pa3auyHoro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHIMBHUIYaJbHOH TPACKTOPUHU
oOpa3oBaHus, Oyaymiell npodeccur W peaau3alid COOCTBEHHBIX >KHU3HEHHBIX
MJIaHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
norpebHoCTeH 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00PAa3HOTO0 OTHOIIEHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOJTHON U COLIMAIBHOM CPEJIbL;

OCO3HaHMUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTIKCHUN XUMUU IS
pelIeHrs BOIPOCOB PAlMOHATIBHOTO TPUPOOTIOJIb30BAHHS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIAX BPEI  OKPYkKaroIIEeu
NPUPOJIHON Ccpejlie, YMEHHS IMPOTHO3UPOBATh HEOJArOMpPHUSATHBIE SKOJOTHYECKUE
MOCJICICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJUYUsl PA3BUTOTO 3KOJIOTHYECKOr0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSI UMM B MO3HABATEJIbHON, KOMMYHUKATUBHOW W COLMAIBHOM
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHUBOCTOSTH HJEOJIOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NNO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKH,

MOHUMAaHMS cCHeluUKA XUMUU KaK HayKd, OCO3HaHUs €€ poju B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUIECHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUS] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbI U YEJIOBEKa, B
MO3HAHUHU TPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuu MpodJieM COXpaHCHUs
MIPUPOJITHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
MBWIN3ALNN: B €€ TYMaHUCTUYECKON HAITPaBICHHOCTH U BaXKHOM POJIU B CO3aHUU
HOBOW 0a3pl MaTepHAbHOM KYyJNbTYphI, PEIICHUH TIIOOAIBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKON, MUILEBON U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00ECIICYECHUU YCIOBUM
YCHEUIHOTO TPY/ia U SKOJOTUYECKU KOM(POPTHOM KUZHU KAXKOTO WieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TIIOHUMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
noJTydyaeMble 3HaHUS JJIs aHAJu3a U OOBSICHCHHS SIBIICHHM OKPY’KAIOIIEro MUpa U



MIPOUCXOAIINX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE Hay4HBIX ()aKTOB U IMEIOIIUXCS JAaHHBIX C IIEJTbIO MOTYYCHHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHLHO HCIIOJIB30BAaTh XUMHUYCCKHAC 3HAHUSA IS
perieHus IpooJIeM B peaabHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K TO3HAHHIO M HCCIICIOBATEIbCKON eI TEIIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIAMH;

MHTEpEeca K OCOOCHHOCTSAM TpyAa B pasnudHbIX chepax mpodeccruoHanbHOM
TSI TETILHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yibTaThl OCBOCHMSI y4eOHOTO IMpeaMera «XHMHUsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMbIE IS dbopMHpOBaHUA  MHMPOBO33PEHUS]  OOYy4arOIIUXCS
MEXAUCLUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOILIEHAyYHbIE MOHSATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEUU(PHUKY METOJIOB TO3HAHUS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIUsl, sIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEN0BaHNE, HAOIIOACHUE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHE);

yHUBEpCAJIbHbIE YUEOHbIE NEHUCTBHS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecIeunBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH H COITMAIEHON KOMITETEHITUN 00YyYaroIXCs;
CIIOCOOHOCTH o0yJaronmxcs UCTIOJIh30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE YYEOHbIE
JEUCTBUSA B II03HABATEIBHOW M COLIMAIIBHOUN MPAKTHUKE.

MeranpenMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JIEUCTBUSMU.

OBiaaenne YHHBEpPCaJIbHBIMHA Y4eOHBIMH NMO3HABATEILHBIMU
NEeHCTBUSAMM:

1) 6a30Bble JJOrMYecKHUe AeiiCTBUS:

CaMOCTOSITENILHO  (OpMyIMpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPENENATh LENH JCATEIbHOCTH, 3aJaBas HapamMeTpbl U KPUTEPUU UX
JNOCTUKEHUSA, COOTHOCUTD PE3YJIbTATHI AESATEILHOCTH C ITIOCTABJICHHBIMU LIEJISIMU;

UCIIOJIB30BaTh NPHU OCBOCHWM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHS —
BBIJIEJIATh XAPAKTEPHbIE NMPU3HAKU MOHITUM M YCTAaHABIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS sl OOBSCHEHUS! OTACIBHBIX (PaKTOB U
SIBJICHUM;

BbIOMpATh OCHOBAaHUSA M KpPUTEpUHM [Js KiIacCU(PUKAUUU BEIIECTB U
XUMHUYECKUX PEAKIIUK;

yCTaHaBIMBAaTh NPUYMHHO-CICACTBEHHBIE CBSI3M MEXAYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCy>kKIeHusi (MHIYKTUBHbBIC, JI€YKTUBHBIE, IIO
AQHAJIOrUM), BBIABISTH 3aKOHOMEPHOCTH W MPOTHBOPEUYHUS B paccMaTpHUBAEMBIX
SABIICHUSAX, (DOPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMUHU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIE IIPECTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) 2JIEMEHTA, XUMUYecKas (popmylia, ypaBHEHHE XUMUYECKON peakuu
— IPU PELICHUH Y4YeOHBIX MO3HABATEIbHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHATH
Ha3BaHHbIE MOJEJbHBIEC MPEACTABICHUS JJI BBISBICHHS XAPAKTEPHBIX NMPU3HAKOB
M3y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMIA.

2) 0a3oBbIe MCCIIeI0BATEIbCKUE 1eHCTBHUA:

BJIAJI€Th OCHOBAaMHU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peakium;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh OCTABICHHBIE
U CaMOCTOSITENbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI i1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMbBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
YUYEHHYECKUX IKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HaOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSATENBHO IPOrHO3UPOBATh €ro pe3yJsbTaT, (OpMyJIUPOBAThH
0000111€HHsI ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOJEIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW HCCIEAOBATENbCKOW H  MPOEKTHOMN
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3TMUYHbBIX METOJIOB
MO3HAHUA.

3) paGora ¢ uHpoOpManHen:

OPUEHTHPOBATbCS B PA3IMYHBIX MCTOYHHMKAX HH(popmauuu (Hay4dHO-
HOMYyJIsSIpHAst JUTepaTypa XMMMUYECKOTO COJEp)KaHHUs, CIpaBOYHbIE MOcoOus,
pecypcbl HTepHeTa), aHanuM3UpoBaTh MHPOPMALIMIO PA3NTMYHBIX BUAOB U (HOpM
IpeICTaBIICHNUA, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYHBOCTb;



(GopMyIupoBaTh 3alpOChl U NPUMEHATh PA3JIUYHBbIE METOJbl IPU MOUCKE U
oTbope wuHPOpMAIUM, HEOOXOAWMOW JUIsI BBIMOJHEHUS Y4YEOHBIX 3ajad
OIIPENICIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMaIbHYI0  (GOpMY  MPEACTABICHHUS
uH(popmaIu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA IPH PAbOTE C XUMUIECKOU
uHpopMaIueil: MPUMEHITh MEXIIpeAMETHbIe ((PHU3NUYecKue U MaTeMaTHYeCKUe)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HATJISAHOCTH.

OsgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU 1€fiCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMBI B XOJ€ JUANOra W/Win
JIUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPEIT0KEHHON 3a/1a4H;

BBICTyIIaTh C TMPE3CHTAIMel pe3ylbTaTOB MO3HABATEILHON JESTENbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIHO MM COBMECTHO CO CBEPCTHUKAMH MPH BBIMOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONH paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS IO3ULHUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBy1ajieHNe YHUBEPCAJIbHBIMHU PEryJISITHBHBIMHU JeHCTBUSMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIbHYIO
NeSTeNbHOCTh, Ompenensis e€ Leaud M 3aJauyd, KOHTPOJIHUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeIjaraéMblii aJroput™m JACUCTBUN mpu
BBIMIOJTHEHUH YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hamboee
3¢ dEeKTUBHBIN CrMOCO0 WX perieHus ¢ Y4ETOM TOJNYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JIEATEIHPHOCTH Ha OCHOBE CaMOaHAIN3a U
CaMOOLICHKH.

HNPEJMETHBIE PE3YJIBTATHI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh  MPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMHUHU B IO3HAHUU SIBJICHUU TTPUPOJIBI,



B (opMHpOBaHMM MBINUIEHUS U KYJIbTYphl JHUYHOCTH, €€ (YHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAUMOM JIsl PELIEHUs] NIPAKTUUECKUX 3a7ad U HKOJIOTMUYECKU
000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 3/I0POBbIO M PUPOJIHOM CPEJIE;

BIIQJICHAE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIINe TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBA3b, CTPYKTypHasi popmyna (pa3BEpHYTass W COKpaIl€HHAs), MOJIb, MOJIIpHas
Macca, MOJISIpHbINA O0BEM, YIIIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHsI, U30MEPBL, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIIEBOAOPOIBL, KUCIOPOA U
a3oTcoJepKaliue COCOUHEHUSA, MOHOMED, IOJIUMEDP, CIPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEJIMHEHUS); TEOPUUM U 3aKOHbI (TEOpUS CTPOEHUs
opranunveckux BemiecTB A. M. byTiepoBa, 3aK0H COXpaHEHHsI MacChbl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXaluue B OCHOBE IOHUMAHHS NPUYMHHOCTH U CHCTEMHOCTH XUMHYECKHUX
SBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAxX, COCTaBe, IMOIYYEHUH U
0€30I1aCHOM HCIOJB30BaHUM BAXKHEHIIMX OPraHUYECKUX BEUIECTB B OBITY U
IIPAKTUYECKON AEATEIIbHOCTU YEIIOBEKA,

c(OpPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTepHbIC MPU3HAKU MOHSITHM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME ITOHATHS MPH
OIIMCAaHUU COCTaBa, CTPOCHMS U IIPEBPALCHUN OPTaHUYECKUX COCAUHEHNN;

c(hOpMHUPOBAHHOCTh YMEHHI HCIMOIb30BATh XUMHUYECKYI0 CHUMBOJIMKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dopMynl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHYECKUX  PpEaKIHUH,
U3rOTaBJIMBATh MOJEIM MOJIEKYJ OPraHMYECKMX BEUIECTB JUI1 WUIIOCTpalUU HX
XUMHYECKOT0O U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPHUHAAJIEKHOCTh H3YUEHHBIX
OpPraHUWYEeCKUX BEUIECTB II0 HMX COCTaBy U CTPOCHUIO K OIPEAEIEHHOMY
KJaccy/Tpynmne coeluHeHui (yriaeBoJOpOMbl, KUCIOPOJI U a30TCoAepiKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUS), JaBaTb WM HAa3BaHUS I10
cuctematuyeckoir HomeHknarype (IUPAC), a takke NmpUBOAUTH TpUBHAIbHBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITWICH, MPOMNWIEH, AalleTHUJIEH,
ATUIICHTIIMKOJb, TIWLEPHH, (EeHOJ, (OopMalbIerusl, ameTajibAeruj, MypaBbUHAs
KMCJIOTA, YKCYCHAsi KMCJIOTa, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
($pyKTO3a, KpaxmMa, HeIk0J103a, [HINH);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPENENSITh BUAbl XUMUYECKON CBSI3M B
OpPraHUYECKUX COETUHEHUSAX (OJUHAPHBIEC U KPATHEIE);

cOPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TIOJOXKEHUSI TEOPHUH CTPOCHUS
opranuveckux BemectB A. M. bBytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHHUs; 3aKOH COXPAHEHHs MaCChl BEILLECTB;



c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHHE, HPU3HUECKHE
U XMMHYECKHE CBONCTBA THUIMYHBIX MPEACTABUTENICH Pa3IMYHBIX KJIACCOB
OpraHUYeCKUX BEIIeCTB (METaH, 3TaH, dTWICH, IPONUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, 6eH3051, METaHOJ, 3TAHOJ, STUIICHTIIUKOIb, TIUIEPUH, PEHOIT,
areTanbAeTH ], MypaBbUHAS U YKCYCHAsI KHCIIOTHI, TJIIOKO3a, Kpaxmal, IeJITI003a,
AMUHOYKCYCHAasi KHCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHUX PEAKIUM € HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpPMYJT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKH YTJIEBOIOPOIHOTO
CoIpbs (He(Th, IPUPOHBIN Ta3, YTOib), CIIOCOOBI UX MEePepPabOTKU U MPAKTUYECKOE
IpUMEHEHHUE NPOAYKTOB MepepadboTKH;

c(OPMHPOBAHHOCT, YMEHHHA TPOBOJUTH BBIUMCICHUS 10 XUMHYECCKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJHOTO BEIECTBA WU MPOIYKTa
peaKIuu o U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO U3 UCXOAHBIX BEILIECTB
WM MIPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CUCTEMON 3HAHUNW 00 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUs, UCIOIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX SIBICHUHN (HAOJIIOJCHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMCHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOIIO/IaTh MPaBUJIA MOIb30BAHUS XUMUYECKOU
MOCYJIO W JTaOOpaTOPHBIM OOOPYIOBAaHWEM, a TAaKXKE TMpaBWIa OOpaIIeHUS C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBIOJHEHHUIO J1aO0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCT, yMEHUH ITUTAHUPOBATH W BBINONHATH XHUMHYCCKUI
AKCHEPUMEHT (MIPEBpaIlEHUs] OPTaHUYECKUX BEUIECTB MPU HArPEBaHUU, MTOJTYUYECHUE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JieHaTypalys OeJIKOB MPU HArPEBAHUM, IIBETHBIC PEaKIIMK OEITKOB) B COOTBETCTBUU
C TpaBUJaMU TEXHUKH O€30MacHOCTH TIpu OOpalleHUud ¢ BeIIeCTBAaMU U
Ja0opaTopHbIM  00OpYyJOBaHUEM, MPEACTABIATh PE3YJbTaThl XUMHYECKOIO
JKCTIEpUMEHTa B (OpME 3amucCH YPaBHEHUN COOTBETCTBYIONIUX pEAKIHN U
(dbopMyIMpOBaTH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHpopMalio, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpEJCTBa MacCOBOM
uH(popmaiuu, IHTEpHET U Apyrux);

chOPMHUPOBAHHOCT, ~ YMEHHH  COONIOAATh  MpaBWia  IKOJIOTHYECKHU
IEJIeCO00pa3HOr0 TOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIENISIX
COXpaHEHUsl CBOErO 3J0POBbS U OKPYKAIOIIEH MPUPOAHON Cpeibl, OCO3HABATh



ONACHOCTh BO3JCHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMas cMmbica Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUS W TPEJOTBpAICHUS HX BPEIHOIO BO3JEHCTBUSI Ha OPraHU3M
YEJI0BEKa;

JUIS 0OYYarOIIUXCS ¢ OTpaHUYECHHBIMH BO3MOXKHOCTSIMHU 37[0pPOBBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX IIO3HAHUS BEIICCTB U
XUMHYCCKHX SIBJICHUM;

JUISL CJIETIBIX M CIIAa0OBUIASIIMX OOYYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUCUHYI0 cUcTeMy oOo3HaueHui JI. bpains mis 3anucu XUMHUYEeCKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHSI Kypca «OOIIas ¥ HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(OPMHUPOBAHHOCTh  TPEJCTABICHUN: O XUMHYECKOW COCTABIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM IPUPOIBI,
B (OpPMUPOBAaHUU MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHON
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUs MPAKTUYECKUX 3aJlad U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 3/IOPOBBIO U MPUPOIHOM CpeIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIONINE TMOHATUA (XUMUYECKUN BJIEMEHT, aToM, W30TOomN, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJla, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHUUYECKAsI CBS3b
(KOBaJIeHTHAsl, MOHHAsS, METAJNINYECKAas, BOJIOPOJIHAS ), KPUCTATUIMUECKas PEIIETKA,
TUNBl ~XUMUYECKUX  PEAKUUM, PpacTBOp, AJIEKTPOJIHUTHI,  HEIJIEKTPOJIUTHI,
AIEKTPOIUTUYECKAS] JUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiMu, XUMUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconumanuu, nepuoandeckui 3akon [[. 1. Menneneena,
3aKOH COXPaHEHMSI MAaCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHHS SHEPTHU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIINE B OCHOBE INOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKUX SIBJICHUH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCIOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM JCSITEILHOCTH YEIIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHM BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHaBIIMBaTh WX B3aMMOCBSI3b, UCIOJb30BATH COOTBETCTBYIOUIME MOHSATUS TPHU
ONMCAHUY HEOPTraHUYECKUX BEILECTB U UX MPEBPALCHHUII;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIh30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
coctaBieHusi (HOpPMYJ BEIMIECTB M  yPaBHCHUM  XUMHYECKUX  PEAKIUH,



cucremarnueckyro HoMeHknIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTAEIIbHBIX
HEOPraHWYEeCKUX BeHIeCTB (yrapHblid ra3, YIJEKUCIBIM ra3, aMMHaK, TraméHas
U3BECTh, HETalIEHas! U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHU OMPENEIATh BaJICHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHHAX Pa3JIUYHOrO COCTaBa, BUJ XWMHYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMYecKasi, BOJAOPOJIHASA) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJIsipHas,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpebl B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
COCTMHCHHM;

c(OpPMHUPOBAHHOCTb yMEHUI yCTaHaBJIUBAaTh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpeAeNEHHOMY KIacCy/TpyIie
COEIMHEHMH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE THIPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI EPUOJAUYECKOro 3aKoHa /.
N. MenneneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, 0ObSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmonnueckon cucTteMsl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, WCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHHS] CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCAMHEHHWH MO MepuojaM U
rpynnam Ilepuoanueckon cucremsl xuMudeckux aemeHToB [1. 1. Menneneesa;

c(hOpMHUPOBAHHOCT, YMEHHMH  XapaKTepu3oBaTh (OMHCHIBATH)  OOITUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOM CBSA3M MEXAY HEOPraHWYECKUMU
BELIECTBAMHU C MTOMOILIbIO YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEaKLIU;

c()OpMHUPOBAHHOCTh YMEHUS KIACCU(DUIHMPOBATH XUMHUYECKUE PEAKLUUU I10
pazIMYHBIM IPU3HAKaM (YUCIY M COCTaBY pPEarupyrolluX BELIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTETEHEW OKHCICHUS DJIEMEHTOB, 0OpaTUMOCTU
peaKkiMM, y4acTUIO KaTaanu3aTropa);

c(OpMUPOBAHHOCTh YMEHHI COCTAaBJISATh YPABHEHMSI PEAKLMA Pa3IuUHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEAKLIM MOHHOTO OOMEHA, YUNUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UIAYT 10 KOHIIA;

c(OPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, IOJTBEPKIAAIOIINE
KaueCTBEHHBIH COCTaB pAa3jMYHbIX HEOPraHMYECKUX BEUIECTB, pPACIIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPraHUYECKHX
BELECTB;



c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCIHTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOrO OanaHca
3TUX PEAKLINM;

c(hOpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
pEeaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHNUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHeITHEro Bo3aeicTus (nmpunuui Jle [latense);

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaThb XHMMHUYECKHE MPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOICTBA;

c(OpPMHUPOBAHHOCTh, YMEHUN MPOBOJUTH BBIYMCICHHUSI C HCIOJIb30BAHHEM
MOHSTHUS «MaCcCOBasi 10J1s1 BEILIECTBA B paCTBOPE», OOBEMHBIX OTHOIIEHUI ra30B Npu
XUMHUYECKUX PEaKIUAX, MACChl BELIECTBA WM O0BbEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM 00BEMY OJHOTO M3 YYAaCTBYIOUIMX B pEaKLUU
BEIIECTB, TEIJIOBOro 3((deKTa peaklud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MaccChl
BEILIECTB, IPEBPALLIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BaHUS XUMUYECKOM
nocyoi M JabopaTopHBIM OOOpYyIOBAaHHEM, a TaKXKe MpaBuiIa OOpaIIieHHus C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBIIOJHEHHUIO JTaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBIIOJHATH XUMHYECKUI
AKCIIEPUMEHT (Pa3jloKeHHUE MEPOKCHIA BOJOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENEIECHUE CpeIbl PpPacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOIO
WHMKATOPA, BIMSHUE PAa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIuu,
peakiMy HOHHOTO OOMEHa, KauyeCTBEHHbIE pPEaKIuu Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJa4 0
TeMaM «Metambl» u «Hemeramibny) B COOTBETCTBHM C MNPaBWIAMH TEXHUKU
0€30MacHOCTH TIPH OOpAIIEHNH C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAaHUEM,
IPEACTaBIATh PE3yJbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3arucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKIMil U POpMYIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3ynbTaToB;

cOpPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJU3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpelCcTBa MacCOBOM
KOMMYHUKaluu, UHTepHeT u ApyTHx);

chOpMHUPOBAHHOCTh ~ YMEHHH  CcOONIOAaTh  MpaBWJa  JKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JEITEIIBHOCTH B IEJSIX
COXpaHEHUsl CBOEro 3J0POBbS U OKPYKAIOIIEH NPUPOIHOM Cpenabl, OCO3HABATh
ONACHOCTh BO3JICHCTBUS HA KUBbIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, IOHUMAs



cmbpicn mokasarens [IJIK, mosicHATs Ha mnpuMepax crnocoObl YMEHBIICHUS U
IIPEIOTBPALLECHUS UX BPEAHOIO BO3ICUCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaronIuXcsi ¢ OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL  CHENBbIX H  CIa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anucu XMMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHme pa3/iesioB U TeM (undposbie)
Ne i/ Kontpouabnsie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypesI
Pa3nes 1. Teopernueckne 0CHOBBI OPraHMYeCKOH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3
M. Bytneposa
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoasl
2.1 [IpenenbHbIE YII1EBOJOPOIbI — AJIKaHBI 2
27 HenpenenbHble yraeBogopoabl: aIKEHBI, 6 1
AJIKaJUEHbI, AIKUHbI
2.3 ApomaTudeckue yrieBoa0pO bl 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOAOB U 3 |
uX nepepadoTka
Hroro no pazneny 13
Pasnen 3. Kuciopoacoaep:kaniue oprannyeckue coeAuHeHUs
3.1 Cruprel. ®enon 3
39 Anpaeruanl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHuble 3(upbl
3.3 VrieBoabl 3 2




Hroro no pazneny 13
Pasnen 4. AzoTconepaxamme opraHudecKie coeIMHeHUus

4.1 AmuHBI. AMHHOKHCITOTHI. bemku 3
Hroro no pazneny 3
Pa3pnen S. BeicokoMoOJIeKYISIPHBIE COCAUHEHH S

5.1 ITnactmaccel. Kaydyku. Boigokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 14
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11 KITACC

KosunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
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NMPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
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Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 n Ilepuonnueckas cuctemMa XUMHUYECKUX 3
anemenToB JI. . MenaeneeBa
12 Crpoenue Bemectsa. MHOroobpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEaKIuu 6 1
Hroro no pazneny 13
Paznea 2. Heopranuueckasi Xumust
2.1 MeTtanibl 1
2.2 HemeTtamier 1
)3 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
) BEILIECTB
Hroro no pazneny 17
Pa3znen 3. XuMus u JKM3Hb
3.1 XUMHUA U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3







IHOYPOYHOE INTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoxka

KoanuecTBOo 4acoB

Bcero

KonTpoJsbHble
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3Y4YeHH S

DJIeKTPOHHBbIE
muppoBbIe
o0pa3oBaTe/bHbIE

pecypcbl

IIpeameT opraHn4ecko XuMuH, eé
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHUE

Teopust cTpoeHHsI OpraHU4YEeCKUX
coequHennii A. M. bytiepona, eé
OCHOBHBIE MTOJIOKECHHUS

[IpencraBienue o knaccuuxanuu
opraHudeckux Bemniects. Homenkiatypa
(cucremaTuveckas) U TPUBUATbHBIC
HA3BaHMS OPTaHUYECKHUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH P

MeraH u 3TaH — npocTenIIne
MIPEACTABUTENH AJIKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTuUiEH U NpONUIEH — IpocTeine
IIPEACTABUTENN AJIKCHOB

[Tpaktrueckas padota Ne 1. «Ilomydenue
ATHUJICHA U U3yYEHUE €T0 CBONCTBY

Ankanuensl. bytaauen-1,3 u
MetunOyTtanuen-1,3. [Tomyuenue
CHHTETHYECKOIr0 Kay4dyKa U PEe3UHBI




AJIKMHBI; COCTaB U OCOOEHHOCTH
CTPOCHWSI, TOMOJIOTHUECKUN PSIII.

10 N
AneTuieH — npocTermmnn
IIPEICTaBUTEIND aJIKUHOB

1 Brruncnenus no ypaBHEHUIO XUMHAYECKON
peakuuu

12 ApeHbl: 6eH301 1 TOIy0J. TOKCHUHOCTh
apeHOB

13 I'eneTnyeckas CBSA3b yTIE€BOLOPOAOB,
IIPUHAUICKANIMX K Pa3IMYHBIM KJIaccaM
[IpupoaHbIE HCTOUHUKH YTIIEBOJIOPOIOB:

14 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOIYKTHI €€ epepadboTKu
[IpupoaHblE HCTOUHUKH YITIEBOJLOPOIOB:

15 MPUPOIHBIH ra3 U MOMyTHHIE He(TIHbIE
raspl, He()Th ¥ MPOIYKTHI €€ NepepadboTKU

16 Konrtponsnas pabota no pasueny
«YTI1€BOAOPOIBDY

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonoponHas cBA3b

13 MHoOroaroMHsble CIUPTHI: 3TUIEHIIIUKOIIb
U TIULEPUH
DeHOI: CTPOCHUE MOJIEKYJIBI,

19 ¢bu3nueckre 1 XMMUYECKHE CBOMCTBRA,
IIPUMEHEHHE

20 Anbaeruabl: popManbIerul u
areTanbaerun. AleToH

21 OIHOOCHOBHBIC MPeIeTbHBIC KAPOOHOBBIC




KHCJIOTBI: MypaBbUHAA U YKCyCHas

22

[TpakTuueckas pabora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KUCIOTBI»

23

CTeapI/IHOBaSI 1 OJICMHOBAaA KHCJIOThI, KaK
npeaACTaBUTCIIN BBICIIIUX Kap6OHOBLIX
KHCJIOT

24

MI)IJ'Ia KaK COJIX BBICIIINUX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIee JIeliCTBHE

25

CrnoxHble 3(UpbI KaK IPOU3BOAHbIC
KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX

3¢upoB

26

XKupsl: TuIpOIN3, MPUMEHEHHE,
OuooruuecKas pojb JKUPOB

27

VYrieBobl: cocTaB, KitacCUpUKAIIHS.
Baxwueiime npenctaBuTeNu: riaoKo3a,
dbpykTo3a, caxaposa

28

Kpaxman u nemirono3a Kak npupoaHble
MOJIUMEPBI

29

KonrtponbHas pabota no pasueny
«Kucnopoaconepxaine opraHuuecKue
coeauHeHus»/ Beepoccuiickas
npoBepouHas paboTa

30

OO01wast XapaKTepHCTHKA
a30TCOAEPIKAIIUX OPTaHUIECKUX
coeauHenuit / Beepoccuiickas
npoBepouHas paboTa

31

AMWHBI: METHUJIAMHAH U aHWJINH

32

AMWHOKHCIOTHI KaKk aM(pOTEpPHBIE




OpPraHn4€CKUC COCAUHCHUA, UX

ouoJiornyeckoe 3HaueHue. llentuan.

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSMHEHUS

OCHOBHBIE TTOHSITHUS XUMHUH

33 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI 1
OCHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COCAMHECHUM. 1
[Tmactmaccel, kKayuyyKkd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 14

[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoJbHble
padoThI

IIpakTHyeckue
padoThI

Jara
H3yYeHHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcsbl

XUMHAYECKUHN DJIEMEHT. ATOM.
DJeKTpoHHas! KOHPUTYpalys aTOMOB

Ilepnonnueckuii 3akoH u [lepnonnueckas
cucTeMa XUuMHYeCKuX aaeMmeHToB /1. M.
MenneneeBa, ux CBI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XHMUYECKHX DJIEMEHTOB M MX COCAUHECHUM
0 TPyIIaM U nepuogaM. 3HaYEHUE
MEPUOUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 351eMeHTOB J[.J1. MeHneneera
B Pa3BUTUU HAyKHU

CtpoeHue BeriecTBa. XUMHUYECKast CBSI3b,
e€ BUJIBI; MEXaHU3MBbI 00Opa30BaHMSI
KOBQJICHTHOH CBsi3M. BomopoiHas cBsi3b

BasieHTHOCTB. DIEKTPOOTPUIIATETHLHOCTD.
Crenens okucienus. Berectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
WcTruHHBIE ¥ KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelecTBa B pacTBOpe




Knaccudukanus 1 HOMeHKIaTypa
HEOPraHUYECKUX COCTMHEHHH.
['eHeTnyeckast CBA3b HEOPraHMUECKUX
BEILIECTB, Pa3IMYHBIX KJIACCOB

Knaccugukanus XuMIHUecKuX peakiuui B
HEOPraHWYeCKOW U OPraHN4eCKON XMUMUHU.
3aKOH COXpPaHEHMsI MACChI BEIIECTB; 3aKOH
COXPAaHEHHUs U NIPEBPALICHNS SHEPTUU U
XUMHUYECKHUX PEaKLHAX

Ckopoctb peakiuu. O0paTuMble peakiuy.
XUMHUYECKOE pAaBHOBECUE

10

[Tpaktuueckas padora Ne 1. «Bnusiaue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DIEKTPONUTHYECKAS JUCCOLALIMS.
[TonsiTHe 0 BogopoaHoM nokazatene (pH)
pactBopa. Peakunu nonHoro oomeHa.
I'mpponus opraHu4ecKux 1
HEOPraHWYECKUX BEILIECTB

12

OKHUCIUTENBHO-BOCCTAHOBUTEINIbHBIE
peakuuu. [TonsTre 06 3nexTponuse
pacIuIaBoOB U pacTBOPOB COJIEH

13

KonTtponbnas pabota mo pazaeny
«TeopeTndyeckre OCHOBBI XUMUI»

14

Mertannsl, UX IMOJIOKEHHUE B
[lepuonnueckoii cucTeMe XUMHUYECKHUX
anemenToB /1. 1. MenneneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHe
(u3HYEeCKre CBONCTBA METAJIIIOB




15

CriaBbl METaIIOB. DJIEKTPOXUMUYECKHIM
psl HAaNpsKEHUH METaJlIoB

16

XUMHUYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPUH, KT, KaIbIUi,
MarHui, aATFIOMUHUIN) U UX COCTMHCHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEU U UX
COEIMHEHUN

18

XuUMHUYecKre CBOMCTBA ITMHKA, JKelle3a U UX
COeIUHEHUN

19

[Tpaktuyeckas padora Ne 2. "Perenune
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamnb»"

20

HemeTtanmbl, ux moyioxeHue B
[Iepuoanueckoil cucTeMe XUMUYECKUX
anemenToB 1. 1. Menneneepa u
OCOOEHHOCTH CTPOEHUSI aTOMOB

21

dusnueckue CBOMCTBa HEMETAILIOB.
AmnoTponusi HEeMeTauIoB (Ha puMepe
KHCIIOpoJia, cephl, hocdopa u yriaeposaa)

22

XHWMUYECKUE CBOMCTBA TaJIOTEHOB, CEPhI U
UX COEOUHEHUN

23

XuMHYecKue CBOWCTBa a30Ta, pocopa u
UX COCIUHEHUI

24

XUMHYECKUE CBOWCTBA yIJIEPOJa, KPEMHUS
U UX COSTUHECHUN

25

[IpruMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX
COeIUHEHUN

26

O0001EeHHE U CUCTEMATU3ALIMS 3HAHUM 110




teme «Hemeramns»y. Beraucnenus no
YpaBHEHUSAM XUMHUYECKHUX PEeaKIHid U
TEPMOXHUMHUYECKHE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Permenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTanmsi"»

28

KonTponbnas pabota mo Temam
«Metamne» u «Hemetaniby

29

Heoprannueckue u opraHndecKue
KucnoThl. Heopranuveckue u
OpPraHUYeCcKHe OCHOBAHUS

30

AM@oTepHbIe HEOpraHUYECKHE U

OpTraHNU4YE€CKUC COCIUHCHU. I'enernueckas

CBA3b HCOPraHUYCCKHUX N OPraHu4CCKuX
BCIICCTB

31

Ponb xuMuu B o0ecieueHnuu
HKOJIOTHYECKOM, JHEPTETHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MeTUIMHBI

32

[IpencraBnenus o0 0OIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO OTYYCHHUS
Ba)KHEUIIINX BEIIECTB

33

YenoBek B MHPEC BCUICCTB U MATCPUAJTIOB

34

XHUMHS U 300POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOTI'PAMMBbBI

10 KIIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbLTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001mero o6pa3oBaHus

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHUH

1.1

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XUMHUYECKOU COCTABIISIONICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHUU B IO3HAHUH
SIBIICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIHMOHAJIBHON TPaMOTHOCTH, HEOOXOIMMOM st
pelieHusT TPaKTUYECKUX 3a7ad U HIKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOHON cpesie

1.2

Bnagenue cucremMoll XUMHUYECKUX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIAraroIye IIOHATHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTEIICHh OKUCICHHS, XUMUUYECKas CBA3b,
MOJIb, MOJISIPHAs Macca, MOJSIPHBIM OOBEM, YIJIEPOIHBIA CKEJET,
GyHKIMOHATIBHAS ~ TPYIIA,  pajadKal, HW30MEpHUs, HU30MEpHI,
TOMOJIOTUYECKUI pAJl, TOMOJIOTH, YIJI€BOJOPOJIbI, KHUCIOPOA- U
a30TCO/IepIKAIINE COCTMHECHHS, OMOJOTUYECKH aKTHBHBIC BEIECTBA
(YyrieBopl, )KUAPHI, OCIIKH), MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU M 3aKOHBI (Teopust
XUMHUYECKOTO CTPOCHMs opraHudeckux BeuniectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XHUMUH, (DAKTOIOTHUECCKUE
CBEIICHWS O CBOWCTBAaX, COCTaBe, ITOJYYCHHMH U O€30macHOM
WCIIOJIb30BAHUM BAXXKHEUIIUX HEOPraHMYECKHUX U OPraHUYEeCKUX

BCIICCTB B 6BITy 151 HpaKTquCKOﬁ ACATCIIBHOCTH YCJIIOBCKA

1.3

ChopMupOBaHHOCTh yMEHUH BBIIBIATH XapaKTEPHbIE MPU3HAKU
MOHATUHM,  yCTAaHaBIMBATb WX  B3aUMOCBA3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIUE IIOHATUA IIPU OMMCAHUU COCTaBa, CTPOEHUSA U

MPEBPAILLCHUI OPTaHUYECKUX COEIUHEHHI

1.4

c(OpMHUPOBAHHOCTh YMEHUH UCMOIb30BaTh XUMUYECKYIO CUMBOJIHKY
JUISL COCTABJIEHHSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM,
COKpaIE€HHON) (OopMyJ OpPraHMYECKUX BEIIECTB U ypaBHEHUH
XUMUYECKUX  peakUWid,  HW3TOTaBIMBATh  MOJEIM  MOJIEKYJ
OPraHMYECKHUX BEIIECTB I WUIIOCTPAUA HMX XUMHUYECKOIO0 U

MPOCTPAHCTBEHHOT'O CTPOCHHUS




1.5

ChopMHpOBaHHOCTh yYMEHHM yCTaHaBIMBAaTh MPUHAAIEKHOCTh
M3YYEHHBIX OPraHUYECKHUX BEIIECTB 10 MX COCTaBy U CTPOCHUIO K
onpeneN€HHOMY Kiaccy (Tpymnie) CcoeluHeHHH (YIJIeBOIOPOJIBL,
KHCJIOPOJ M a30TCOAEPXKAILUE COCIAUHEHUS, BBICOKOMOJIEKYJISIPHbBIE
COCMHEHMs), JlaBaTb UM Ha3BaHMs IO CHUCTEMaTHYECKOHN

HoMmeHkiarype (IUPAC)

1.5

ChopMUPOBAHHOCTH YMEHUS ONPEAEISATH BBl XUMUYECKON CBSI3U B

OpPTaHMYECKUX COSAMHECHUSX (OJUHAPHBIC U KPATHBIC)

1.6

ChopMUpOBaHHOCTh YMEHHS MPHUMEHATH: TIOJOXKEHUS TEOPUHU
CTpoeHusi oprannyeckux Beuiects A.M. byTnepoBa 11 00bsicHeHUs
3aBUCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOCHMS; 3aKOH

COXPAaHCHUA MACChl BCIICCTB

VYraesogoponpl.  Kucinopoacoaepkamue ¢ a30TCOAECpKAIUE

OpTraHU4YC€CKUC COCANHCHUA. BI:ICOKOMOJ'ICKYJ'I?IPHI)IG COCAUHCHUA

2.1

CdopmupoBaHHOCTE yMEHUIl TPUBOIAUTH TpPUBUAJIbHBIE Ha3BaHUS
OTJIENbHBIX OPraHMYECKHX BEIIECTB (3TUJICH, MPOIUJIEH, AlETHIIEH,
STUJICHIJIMKONb, TIULEPHH, (QeHois, GopManblIerus, areraibIerus,
MypaBbHHAsl KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTA,
CTeapuHOBasl KUCJIOTa, IJI0K03a, (PyKTO3a, Kpaxmaj, LEeJUII0JI03a,

[JIALIKH)

2.2

ChopMHUpPOBAaHHOCTh, YMEHHI XapaKTEepU30BaTh COCTaB, CTPOCHUE,
dusznyeckue M XMMUYECKUE CBOWMCTBA TUIUYHBIX IPEACTaBUTEICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, 3TaH, STUJICH,
MPOINWIICH, aneTwieH, OyramaueH-1,3, merunOyramueH-1,3, GeHzodn,
METaHOJI, ITAHOJ, TUICHIINKOIb, TIIHIEPUH, ()EHOJI, alleTAIbICTH/I,
MypaBbUHAs M YKCYyCHAasl KHCIIOTHI, TJIFOKO3a, Kpaxmall, [eJUII0II03a,

AMHUHOYKCYCHasd KI/ICJ'IOTa)

23

C(I)OpMI/IpOBaHHOCTB YMCHUS UWIUTIOCTPUPOBATE T'CHECTUYCCKYIO CBA3b
MCKOY THUIITMYHBIMHA npeaACTaBUTCIIMU Pa3IMIHbIX KJIaCCOB
OpTraHU4YCCKUX BCIICCTB YpaBHCHUAMU COOTBCTCTBYIOIIIHX

XUMHYECKHUX PEaKIHid C UCTIOIB30BAHUEM CTPYKTYPHBIX (OpMYIT

24

ChopmMupoBaHHOCTH ~ YMEHHUS  XapaKTepu3OBaTh  HCTOYHHUKH
YIJIEBOAOPOAHOTO ChIpbs (He(Th, MPUPOIHBIN Ta3, Yroib), CHOCOOBI
UX T1epepaboTKM U  MPAKTHUYECKOe MPHUMEHEHHE IPOIYyKTOB

nepepadboTKu

XUMHA U KA3Hb. PacuéTnl

3.1

CdopmupoBaHHOCTh YMEHUH BIAJETh CHUCTEMOM 3HAaHUH 00




OCHOBHBIX METOJaX HAy4YHOI'O MO3HAHUs, MCIOJb3YEMBIX B XHUMHH
0P H3YYEHUHW BEIIECTB M XMMHUYECKHUX SBJICHUN (HaOmoneHHe,
U3MEpPEHHE,  DKCIEPUMEHT,  MOJAEIUPOBAHUE),  HUCIIOJIb30BaTh
CUCTEMHBIC XUMHUYECKHE 3HAHMA I [PUHATUSA pELICHHH B
KOHKPETHBIX JKU3HEHHBIX CUTyalUsiX, CBA3AHHBIX C BEIIECTBAMU U UX

IMPUMCHCHUECM

3.2

ChopMHUpPOBAaHHOCT, YMEHHH COOMIOATh NpaBWIa IOJIb30BAHUS
XUMHUYECKOH MOCyIoi U 1ab0opaTOpHBIM OOOPYAOBAaHHEM, a TaKXKe
npaBuiIa OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHSIMU

11O BBIITOJITHEHUTO na6opaTopHHx XUMHNYECKHUX OIIBITOB

3.3

CdopmupoBaHHOCTh ~ YMEHUH  IUIAHUPOBAaTh M BBINOJHSATH
XUMHYECKUH SKCIEPUMEHT (TpeBpallleHusi OPraHUYECKUX BELIECTB
IpU HarpeBaHUM, IOJyYEHUE STUIEHA M H3Y4YEHHME €ro CBOINCTB,
KaueCTBEHHbIE pPEAKLUUU OpPraHMYECKUX BEUIECTB, JEHATypauus
0eJIKOB MPU HarpeBaHUM, [IBETHbIC PEAKIMH OEJIKOB) B COOTBETCTBUU
C IpaBUJIaMU TEXHUKU O€30MaCHOCTH MPHU OOPAILLEHUH C BEILIECTBAMU
U 7ab0opaTOpHBIM  000pYy/JOBaHMEM; TPEACTABIAThH PE3yJIbTaThl
XMMHUYECKOTO JKCIepUMeHTa B (opMe 3amucu  ypaBHEHHH
COOTBETCTBYIOIIUX peakuuil U (HOpMyIHpOBaTh BBHIBOJBI Ha OCHOBE

OTUX PE3YJIbTATOB

34

ChopmMHpoBaHHOCTh ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIECTBA WJIM NMPOJYKTA PEakIMH MO H3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJHOI'O M3 NUCXOAHBIX BCIICCTB UJIHU ITPOAYKTOB peaKHI/II/I)

3.5

ChopMupoBaHHOCTE ~ YMEHUW  KPUTHUYECKU aHAIIM3UPOBATh
XUMHUUYECKYI0 MH(POpMAIUIO, MOITyYaeMyl0 U3 pPa3HbIX HMCTOYHUKOB

(cpenctBa maccoBoit nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMupoBaHHOCTh YMEHHH COOJIIOJaTh NpaBWila 3KOJIOTHYECKH
1es1eco00pa3HoOro MOBEACHUS B OBITY M TPYAOBOH JESITEIBHOCTH B
LESAX COXPaHEHUsI CBOETO 3JI0POBbS M OKPYXAKOIIEH MPUPOIHOMU
Cpellbl, OCO3HAaBATh OMACHOCTb BO3JIECHUCTBUS Ha JKHUBBIE OPraHU3MBbI
ONpEeJIEAEHHBIX OPTaHNYECKUX BEIIECTB, TOHUMAs CMBICII ITOKA3aTEIs
[NAK (mpenenbHO JOMYyCTUMOW KOHLEHTpPAllMM), TOSACHATH Ha
npUMepax CrocoObl YMEHBIICHUS M MPEAOTBPALICHUs UX BPEIHOTO

BO3I[€I>1CTBPI$I Ha OpraHu3M 4C€JIOBCKa

11 KITIACC




Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero 001ero 06pa3oBaHusi

1

TeopeTnueckue OCHOBBI XUMHUH

1.1

Brnanenune cucremMoil XMMHYECKMX 3HAHUW, KOTOpPAsl BKIIIOYAECT:
OCHOBONOJATal0IIUe TOHATUA  (XUMHUYECKUH  DJIEMEHT, aToM,
ANIEKTpOHHast 000JIouKka aToma, §-, p-, d-DIEKTPOHHBIE OpOHUTAIH
aTOMOB, HOH, MOJIEKYJa, BAJEHTHOCTb, 3JEKTPOOTPULATEILHOCTD,
CTENEHb OKHUCJIEHUS, XMMHYECKas CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBI 00BEM, KPHCTATMUECKAsT PEIIETKA, TUIBl XUMHUYECKUX
peakuuin (OKHCTUTENBHO-BOCCTAHOBHUTEIIBHEIE, 3K30- u
SH/IOTEPMHUECKHUE, PEAKIITK HOHHOTO 00MEHa), PaCTBOP, SJEKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOIUTHYECKAS JTUCCOLMALMSA, OKUCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTb XHUMHUYECKOM pEaKUHUH, XHUMHYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOpHUS DIIEKTPOIUTUUYECKOMN
nuccormanuu, lIlepmonnueckuit 3akon [[.M. MenneneeBa, 3akoH
COXPAHEHUS MACChI), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHUH,
(hakTONIOTHYECKHE CBEIEHHS O CBOMCTBAaX, COCTaBe, MOIYYCHUU H
0€30MacHOM HUCTIOJIb30BaHUH BaXKHEHIIINX HEOPTaHMYECKUX BEIIECTB B

OBITY M MIPAKTUYECKON JEATEIbHOCTH Y€I0BEKa

1.2

ChopmupoBaHHOCT, YMEHMI BBISBISATH XapaKTEpHbIE MPU3HAKH U
B3aUMOCBSI3b M3YUYEHHBIX TOHITHH, MPUMEHSITH COOTBETCTBYIOIINE
MOHSITUSL TIPU OINHKCAHUU CTPOEHUS M CBOMCTB HEOPTraHUYECKHUX
BEIIECTB M HMX NPEBPAIICHUIA; BBISBISATH B3aHMMOCBS3b XUMUYECKUX
3HaHUHN c MOHSTUSIMHU u MIpeICTaBICHUSIMH IpyTHUX

CCTCCTBCHHOHAYYHLIX IPCAMCETOB

1.3

Branenve OCHOBHBIMH METOJaMU HAyYHOTO TO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUM (HAONIOJEHUE, W3MEpPEHHE, SKCIEPHUMEHT,

MOJEJIUPOBAHNUE)

1.4

ChopMUpOBaHHOCTh YMEHHUH OIpPEIENsATh BAJCHTHOCTb W CTEIEHb
OKHUCJICHUSI XMMHMYECKMX DJJIEMEHTOB B COCIMHEHHAX PA3IIMYHOIO
cocTaBa, BHJ XHMHUYECKOW CBSI3M  (KOBaJIGHTHas, HWOHHAafi,
MeTaJlJIn4ecKasi, BOJOPOIHAs) B COEAUHEHUSX, TUIl KPUCTAJUINYECKOM
pEIIETKY KOHKPETHOI'O BEIIECTBA (aTOMHAs, MOJIEKYJIsIpHas, HOHHa,

MeTaJuIn4yecKas)

1.5

CchopMupoBaHHOCTh YMEHHI ONPEAETIATh XapaKTep CPEabl B BOIHBIX

pacTBOpax HCOPraHUYCCKUX COCJIMHEHU I




1.6

ChopMUpPOBAaHHOCT, YMEHHUS KIACCU(DHUIIMPOBATH XUMHUYECKHE
PEeaKIMK MO Pa3IuvYHbIM MMPU3HAKAM (YHCIIY U COCTABY pearupyrommx
BEIIECTB, TEIIOBOMY d(QexTy peakuuu, H3MEHEHHIO CTEIEHEH
OKHUCIIGHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  PEAKIHUH,  y4acCTHUIO

KaTaiuzaTopa)

1.7

ChopMUpOBAaHHOCTP yMEHUH COCTABISATH YpaBHEHUS PEaAKIUi
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPAIIEHHBIE YPAaBHEHUS PEaKIMM
MOHHOTO OOMEHA, yYUTHIBAsl YCIOBHSA, NMPH KOTOPBIX 3TH PEAKLUUH

HAyT 1O KOHIa

1.8

CdhopmMupoBaHHOCTb YMEHUU MIPOBOJIUTH peakuuu,
MOJTBEPXKIAOIINE Ka4eCTBEHHbII COCTaB Pa3INnYHbIX
HEOpPraHMYECKHUX BEUIECTB, PAcHO3HABaTh OINBITHBIM IMYyTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOpPAX HEOPraHUYECKUX BEIIECTB

1.9

ChopmupoBaHHOCTH YMEHUN PACKPBIBATh CYIIHOCTh OKHUCITUTEIHHO-
BOCCTaHOBUTEIIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOTO 0ajaHca dTHX peaxunﬁ

1.10

C(i)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OOBSICHATH 3aBHCHUMOCTH CKOpPOCTH

XUMHUYECKOHN peakluy OT Pa3inyHbIX (PaKTOpOB

ChopMUpOBaHHOCTh YMEHHH OOBACHATH XapakTep CMEIEHHs
XMMHUYECKOI'0 PaBHOBECHS B 3aBUCUMOCTH OT BHELIHETO BO3AEHCTBUS

(mpunnun Jle [larense)

OO6murast 1 HeOpraHU4YecKas XUMUs

2.1

CdopMupoBaHHOCTH YMEHUW PaCKpbIBaTh CMBICH [leprogndyeckoro
3akona .M. Menneneesa  u JEMOHCTPHUPOBATh ero
CHCTEMAaTU3UPYIOLIYI0, OOBSICHUTENBHYI0 U  MPOTHOCTHYECKYIO

byHKIMHA

2.2

ChopmupoBaHHOCT, ~ YMEHUH  XapaKTepU30BaTh  AJICKTPOHHOE
CTPOCHUE AaTOMOB XMMHYECKUX OdJIEMEHTOB |4  mnepuoaoB
[Tepuoanueckoit CUCTEMBI XUMHUYECKUX 3JIEMCHTOB J.N.
MenpeneeBa, UCTIONB3YS MMOHATHS «S-, p-, d-AJEKTPOHHBIE OPOUTAIINY,
«QHEPreTUYeCKHe YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOWMCTB XMMHMUYECKUX AJIEMEHTOB U MX COCAMHEHUU MO MEpUuoaaM U
rpynnaM [lepuogudeckoil cucTeMbl XMMHUYECKUX AyieMeHToB JI.1.

Menneneesa
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CdhopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTraHMYECKUX BEIIECTB  Pa3JIMYHBIX

KJIaCCOB, IMOATBCPKAATE CYILIECCTBOBAHUEC TCHESTHYCCKOM CBSI3U MCXKIAY




HCOpPTraHN4YCCKUMU B€IICCTBaAaMU C IIOMOIIBIO ypaBHeHI/II\/’I

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMUpOBaHHOCTh yYMEHHH YyCTaHAaBIMBATh TPUHAIICKHOCTD
HEOpPraHMYECKUX BEIIECTB 10 MX COCTaBY K OMNPEIECIEHHOMY KJIacCy
(rpymre) coequHeHu (POCThIe BElIecTBa — METAUIBI U HEMETAILIBL,

OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COIH)

2.5

ChopMupoBaHHOCTh YMEHHH HCIIOJIB30BaTh XMMUYECKYIO CUMBOJIUKY
IUIs COCTaBJIeHHUS (OpPMYJ BEHIECTB M YPaBHEHHM XHUMHUYECKHX
peakuuii, cuctemarnyeckyro HomeHknarypy (IUPAC) u tpuBuanibHble
Ha3BaHMs OTIEJIbHBIX HEOPraHWYECKHUX BEIIECTB (yrapHbld Tas,
YIJEKUCIBIA Ta3, aMMMaK, ramiéHas W3BeCTb, HEram€Has H3BECTb,

MATHEBAs COJIA, TUPHUT U IPYTHUE)

2.6

CdopMuUpOBaHHOCTH YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) OOIIHE
XUMHUYCCKUEC CBOICTBa HCOPTraHUYCCKUX  BCIICCTB  PA3JIMYHBIX
KJIACCOB, NOATBEPKAATh CYLIECTBOBAHUE TEHETUUECKOM CBSI3U MEXKIY
HEOPraHMYECKUMH  BEIIECTBAMH  C  TOMOIIbID  YpaBHEHHUMH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCT, ~ YMEHHUH  IUIAHUPOBATh U BBINOJIHATH
XAMHAYECKHI SKCIEPUMEHT (pa3lioKeHUE TEepPOKCHIa BOJIOpOJA B
MPUCYTCTBUH KaTaJIN3aTopa, ONpeIesIeHIE CPeIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAJIBHOTO HHIUKATOPA, BIUSHHE Pa3IHUUYHBIX
(akTOpoB Ha CKOPOCTh XHMHUYECKOW peaklUH, peakluuud HOHHOIO
oOMeHa, KaueCTBEHHbIEC peaKlMM Ha cysb(ar-, KapOOHAT- U XJIOPUA-
aHMOHBI, HA KATUOH aMMOHHSI, PELICHUE YKCIIEPUMEHTAIBHBIX 33134
no reMam «MeTtaiuib U «HemeTansb») B COOTBETCTBHHU C PaBUIIAMHU
TeXHUKU Oe3omacHOCTH Tpu oOpalleHud C  BellecTBaMU U
mabopaTOpHBIM  00OPYNOBAaHMEM;  TPEJCTABIATH  PE3YyJIbTAThI
XMMHUYECKOTO JKCIepUMeHTa B  (opMe 3amucu  ypaBHEHUI
COOTBETCTBYIOLIUX peakuuil U GopMyIHpOBaTh BBHIBOJBI Ha OCHOBE

3TUX Pe3yJbTaTOB

2.8

ChopmupoBaHHOCT, yMEHUU COOMIOAATH IMpaBWJIa MOJIB30BAHUS
XUMHUYECKON TMOCyI0N H JTabOpaTOpHBIM 00OPY/IOBAaHHUEM, a TAKKe
MpaBujIa 00pallleHus ¢ BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIUSIMU

110 BBIIIOJHCHUIO Ha60paT0pHBIX XUMHUYCCKUX OIIBITOB

2.9

ChopmupoBaHHOCT, ~ YMEHUH  XapaKTepU30BaTh  XHUMHUYECKHE
MPOLIECCHI, JIEKALIUE B OCHOBE MTPOMBIIUIEHHOTO MOJTYYEHUsI CEPHOU
KHCIIOTBI, aMMHUaKa, a Takxke chOpMHPOBAaHHOCTh MPEACTABICHUN 00

O6HII/IX HAay4YHBIX IIPpUHOUIIAX W  OKOJOTMYCCKHX HpO6J'I eMax




XUMHYECKOT'O IMMPONU3BOACTBA

XUMHUA U KU3Hb. PacuéThl

3.1

CdopMUpOBaHHOCTH MPEACTABICHUN 0 XHMHYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SIBJICHUM TPUPOIBI, B (HOPMUPOBAHUHM MBIIUICHUSI U KYJIbTYPhI
JUYHOCTH, €€ (PYHKIIMOHATHHONW T'PaMOTHOCTH, HEOOXOIMUMOU ISt
perieHusl TPAKTUYECKUX 3a7ad M OSKOJOTUYECKH OOOCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3JI0POBbIO U IPUPOIHOM cpesie

3.2

ChopMUpOBaHHOCTh ~ yYMEHHH  KPUTHYECKH  aHAJIU3UPOBATh
XUMHYECKYI0 HH(OpMAIUio, MoJydyaeMyl0 W3 Pa3HbIX HUCTOYHHUKOB

(cpencTBa MaccoBOif KOMMYHHUKALUMH, ceTh IHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCT, YMEHHUH COONIOIATh MpaBUia SKOJIOTHMYECKU
11eJ1ec000pa3HOro MOBEACHHUS B OBITY W TPYIOBOM JAEATEIHHOCTH B
LEeSIX COXPaHEHHsI CBOETO 3/I0pPOBbS U OKPY’KaIOLIEH MpUPOTHOM

cpebl

3.4

Oco3HaBaTh OIMACHOCTh BO3JEHUCTBHUSI HA IKUBBIE OpPraHU3MBbI
onpenenEHHbIX BELIECTB, MMOHUMAas cMbica mnokazarens [I/IK,
MOSICHSTH Ha IMTPUMepax CocOObl YMEHBIIECHUS H IPEJOTBPAILICHUS UX

BpPCIAHOTO BOSI[GfICTBI/I?[ Ha OpraHu3M 4€JI0OBCKa

3.5

ChopMUpPOBAaHHOCT, ~ YMEHHUW  TPOBOJAUTH  BBIYUCICHHUS  C
MCIIOIb30BAHUEM TIOHSATHSI «MAacCOBasi JIOJIS BEIIECTBA B PAaCTBOPEY,
O00OBEMHBIX OTHOIICHUH Ta30B NMPH XUMHUYCCKUX PEAKIHUAX, MaCChI
BEIECTBA MM 00bEMA T'a30B MO M3BECTHOMY KOJHMYECTBY BEIICCTBA,
Macce WiId 00bEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKI[MH BEIIECTB,
TEII0BOTO A (eKTa peakiiu Ha OCHOBE 3aKOHOB COXPAHECHUS MACCHI

BCIICCTB, MMPEBPAILLICHUA U COXPAaHCHUA SHCPIUU




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

IIpoBepsiemMblii 3JIeMeHT COIep:KAHUS

1

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUHU

1.1

[Ipenmer opraHuyYecKON XUMHUH: €€ BOSHUKHOBEHHE, PAa3BUTHE M 3HAUYCHUE B
IIOJyYEHUU HOBBIX BELIECTB M MaTepuanoB. Teopus CTPOEHUS OPraHUYECKHUX

coequHennii A.M. bytinepoBa, €€ OCHOBHBIC MOJIOKEHUS

1.2

CrpykTypHble (OpMyJBl OpraHMYEeCKMX BemlecTB. I['omosorus, wuzomepus.
XuUMHUeCcKasi CBSI3b B OPraHMYECKUX COEAMHEHUSX — OJUHAPHBIC M KpaTHbIE

cBs3u. [IpencrasieHne o Kraccu(GUKAMKA OPraHUYECKUX BEIICCTB

1.3

Homenxknarypa opraHuueckux COeJMHEHHH (CUcTeMaThyecKas) 1 TpUBHAJIbHbIE

Ha3BaHUS BaXKHEUIIINX HpCHCTaBHTCHCﬁ KJIaCCOB OPraHNYCCKUX BCHICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMH psa. Meran u 3TaH —
NPOCTEHIINE MPEJCTABUTENN ANKAHOB: (PU3NYECKUE U XMMHUYECKHE CBOWCTBA
(peakuy 3aMeIEeHUs] U TOPEHHUs), HaXOXKICHHWE B NIPUPOAE, IOJIyueHHE U

IIPUMEHEHHE

2.2

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN PsA. ODTWIECH U NPONHIICH —
MPOCTEHIINE MPEACTABUTENHN AIKEHOB: (PU3MYECKHEe M XMMUYECKUE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TaJOTEHUPOBAHUSA, THApAaTallUMd, OKHUCIEHHUS U

HOJ'II/IMepI/BaI_[I/II/I), MOJIy4YCHHUEC U IPUMCHCHUC
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Anxanuensl: OyraaueHn-1,3 u wmerunOyraguen-1,3: crpoeHue, BaxKHEUIIHE
XMMHYECKHe CBOICTBA (peakuus nonumepusanun). [lomyueHnue cuaTeTnyeckoro

KaydyKa U pe3HHbI
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AJNKHMHBIL: COCTaB ¥ 0COOEHHOCTH CTPOEHHsI, TOMOJIOTHYECKUN Psil. ALIeTUIIEH —
MPOCTEHIINKA TpeACTaBUTENb AJIKMHOB: COCTaB, CTPOECHHE, (U3MUECKHEe WU
XMMHUYECKHE  CBOMCTBAa  (peakUuM  TUAPUPOBAHMS,  TaJOr€HUpPOBAaHMS,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHHEC U ITPUMCHCHUC

2.5

Apenbl. benson: cocraB, crpoeHue, (U3MUECKHE M XUMHYECKHE CBOMCTBa
(peakuuy TaJOreHUpOBaHWs M HHUTPOBAHUS), IOJyY€HHE MU NPUMEHEHHE.
Tomyon: cocraB, cTtpoeHue, pu3nuecKkrMe U XMMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHNSA M HUTPOBAHUs), MOJy4Y€HUE U TIpUMEHeHue. TOKCHUYHOCTb
apeHoB. I'eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOJAMH, INPHUHAICKAIIMMU K

Pa3JIMIHBIM KilIaCCaM




2.6

[IpuponHble HMCTOYHUKHM yriIeBOAOpoAOB. [IpuponHBI ra3 W MONYyTHBIE
HedTsuble ra3pl. Hedts u e€ npoucxoxaenune. CrnocoOsl nepepadoTku HedTu:
NEPEroHKa, KPEeKUHI (TepMHUYECKUH, KaTaluTU4ecKuit), nuposus. IIpomykTs
nepepaboTku HeTH, X IPUMEHEHHE B IPOMBILICHHOCTH U B ObITY. KamMeHHbIH

YTOJIb U IPOJYKTHI €T0 TEpPEepadoTKH

Kucnoponcoaep:xaiiue opraHn4ecKkue CoeJMHEHUSI

3.1

[IpenenbHble  OAHOATOMHBIE CHMPTHL. MeETaHOA MW 3TAHON: CTPOEHHUE,
¢u3nveckue W XMMHUYECKHE CBOMCTBAa (pEaKkIMHU C aKTUBHBIMH METaJUIaMHU,
raJIor€HOBOJIOPO/IAMH, TOpPEHHUE), NpPUMEHEHHE. BOIOpOIHBIE CBSA3M MEXKIY
MOJIEKYJIAaMH CIIUPTOB. [[elicTBHE MeTaHOIa U ATAaHOJIa HA OPTaHHU3M YEJIOBEKA.
MHoroaroMHble COUPTHL. DTUICHIVIUKOJb U TIULEPUH: CTPOCHUE, (PU3UUYECKHE
U XMMHYECKHE CBOMCTBAa (B3aMMOJEHCTBHE CO ILIEIOYHBIMU MeETaJlJIaMH,
KauecTBEHHAasl Peaklys Ha MHOIOATOMHbIE cHUpThI). JleiicTBME HA OpraHusM

YCIOBCKa. HpI/IMCHCHI/IC TIIMOEPHUHA U OTUICHITIUKOJIA

3.2

denou: CTPOCHUC MOJICKYIJIbI, (1)I/ISI/I‘ICCKI/IC U XMMHUYECKHE CBOMCTBA.

Toxcuunocth penona. [lpumenenue dpenona
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Anpaerunpl ¥ KeTOHbI. DopMabIeTH I, aleTadbAeTu/l: CTPOCHHE, (HU3NIECKUe
W XUMHYECKHE CBOMCTBAa (peaklMW OKHCJICHHS W  BOCCTAHOBJICHUS,

KAaueCTBEHHbBIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE
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OAHOOCHOBHBIE Mpe/eNbHbIE KapOOHOBBIE KMCIOTHl. MypaBbuHas U yKCyCHas
KHUCJIOTBI: CTpOeHHE, (hpru3nYecKre ¥ XMMHUYECKUe CBOMCTBa (CBOIWCTBA, o0IINe
U Kjacca KHCIOT, peakius STepu(HKaluu), MOJyyeHHEe M IMpHUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KAK MPEACTaBUTEIN BBICIIMX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOIICC I[Cf/iCTBPIG

3.5

Crnoxxable 2pUpPHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
a¢upos. Kupsel. I'maponus xupos. [Ipumenenue xupoB. buonornueckas poib

KHUPOB

3.6

VYTrneBoabl: cOCTaB, KIaCCH(PUKAIUS YTIEBOJAOB (MOHO-, TU- M TIOJUCAXaPHUJIbI).
I'moko3a — mpocTedinii MOHOCAaXapHua: OCOOEHHOCTH CTPOSHHSI MOJIEKYJIBI,
¢busznyeckne M XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE C TUIAPOKCHUIOM
meau(Il), oxucnenme ammuauHblM ~ pacTBOopoM  okcuaa  cepeOpa(l),
BOCCTAHOBJICHHE, OpPOKEHHUE TIIFOKO3bI), HAXOXKIEHUE B MPUPOJIE, IPUMEHEHHE,
ouonoruueckas poib. Porocunre3. OpykTo3a Kak u3oMep TIoko3bl. Kpaxman
U 1EeJUTI003a KaK MpUupoHble noaumepbl. CTpoeHHe Kpaxmalia U LeJUTI0JIO3bI.
dusnyeckue U XUMHUYECKHE CBOWCTBAa Kpaxmaia (TMIpOJN3, KaueCTBEHHAas

peakius C HOJI0M)

A3o0Tcoaepkalliie OpraHnyecKue CoeqMHEHUs




4.1

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuueckue coeAuHeHus. dusznueckue u
XMMHUYECKHE CBOMCTBA aMHMHOKMCIIOT (Ha IpUMepe IIMLuHA). buonornueckoe

3Ha4YCHHE aMUHOKHUCIOT. Ilentuabl

4.2

benkun kak INpUPOIHBIE BBICOKOMOJIEKYJIApHBIE coeauHeHus. IlepBuuHas,
BTOPUYHAS U TpeTHYHas CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBa OENKOB:

TUIPOJIU3, ICHATypalusl, KAUeCTBEHHbIE peakluu Ha OeIKu

BricokoMoneKysipHbIe COeMHEHUS

5.1

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN: MOHOMED,
MOJUMEp, CTPYKTYpPHOE€  3BEHO, CTENEHb  MOJUMEPHU3ALMNHU, CPEIHSSA
MoJsieKyJsipHast Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX

COCJIMHEHHNI — noJimMepu3anusa U NOJIUKOHACHCAI A

5.2

3KCH€pI/IMCHTaJ'IBHLIC MCTOAbl HM3YUYCHUSA BCHICCTB U HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHUEC C 06p8.3HaMI/I IMPpUPOAHBIX W HCKYCCTBCHHBLIX BOJIOKOH,

iacTMace, KayuykoB. [loimydeHre CHHTETHUECKOT0 KayuyKa U pe3UHbI

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

1.1

XuMudeckuit aneMeHT. AToM. SIapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-ITIEMEHTHI.
Oco0eHHOCTH pacipeeNieHusl 3JIEKTPOHOB 110 OPOUTAIISIM B aTOMax AJIEMEHTOB

HEePBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHASI KOH(PUTYpAIUs aTOMOB

1.2

ITepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMHUYECKHX DJIEMEHTOB
J.1. Menneneea. CBsi3b NepUOANUECKOT0 3akoHa U [lepnoanueckoil cucteMbl
XuMH4eckux 3emeHToB .. MenpaeneeBa ¢ COBpeMEHHOM TeOpUEl CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHUX JJIEMEHTOB U
00pazyeMbIX UMHU MPOCTBIX U CIIOKHBIX BEIIECTB MO TPyIHIaM U HEPHOJaM.

3HadeHue NepUoOoANICCKOIro 3aKOHa B pa3BUTHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHIbI XUMHUYECKOW CBS3U
(koBajieHTHAsT HETOJSpHAs W TOJApHAs, HMOHHAs, MeTaindeckas). VOHBI:
KaTHOHBI U aHUOHBL. MeXaHW3Mbl 00pa30BaHUSI KOBAJCHTHOM XUMHUYECKOMN

cBsA31 (OOMEHHBIN U JOHOPHO-AaKIENTOPHbIN). BogopoaHas cBs3b

1.4

BanentHocTb. DnekTpooTpuniateabHOCTh. CTENeHb OKUCICHUS

1.5

BemiectBa MONEKyISIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH MOCTOSIHCTBA

COCTaBa BEIECTBA. THIBI KPUCTAUNINYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA




BEIIECTB OT THUNA KPUCTAUIMYECKOW pemeérku. lloHsaTtue o aucnepcHbIX
cucreMax. VIcTHHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBasi 1011 BELIECTBA B

pacTBOpe

1.6

Knaccudukanums HEOPraHUYEeCKUX COCIMHECHUM. Homenkiatypa

HCOPraHNYCCKUX BCIICCTB

1.7

XuMu4ueckas pCaKkuus. Knaccmbnxauml XHUMHUYCCKUX peaKI_II/Iﬁ B
HeopFaHHHCCKOﬁ n OpraHquCKOﬁ XHMHH. 3aKOH COXpaHCHHA MACChl BEIICCTB,

3aKOH COXpaHCHUA U MMPEBpALICHUA DOHCPIUH IMTPH XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakium, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

OO6parumbie peaknuu. XUMHUYECKOe paBHOBecwe. DaKTOphI, BIUSIONIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

OnexrponuTrueckas auccoruanus. CuibHble W ciabbie nmekTponauTsl. Cpena
BOIHBIX paCTBOPOB BCIICCTB: KuUCJad, HeﬁTpaJIBHaﬂ, meJIoyHasl. PeaKI_[I/II/I

HOHHOr0 0OMeHa

1.11

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pcaknuun

HeOpFaHI/I‘-ICCKaH XHUMMUA

2.1

Hewmerannsl. [lonoxenue HemeramioB B [lepuoanueckoil cucreMe XUMUYECKUX
anemenToB /.M. MeHneneeBa u 0cCOOEHHOCTH CTpOoeHUs1 aToMoB. Du3nveckue
CBOMCTBAa HEMETAUIOB. AJUIOTPONHS HEMETAJJIOB (Ha TMpUMEpe KHCIOpOJa,

cepsl, pocdopa u yrieposa)

2.2

XUMHUYECKUE CBOMCTBA BAXXKHEHIIMX HEMETAUIOB (TajOreHOB, CEphbl, a30Ta,
dochopa, yriaepoma ©u KpeMHHS) U HUX  COCIAUHEHUH  (OKCHIOB,
KHCJIOPOJICOJICPIKAIUX KUCIIOT, BOJOPOJHBIX coeauHeHui). [IpumeHeHne

BaXKHEUIIINX HEMETAJUIOB U X COSTUHEHUN
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Meramnbl. [lonoxenune metainoB B Ilepuonnueckoid cucTeMe XUMHUYECKHUX
anemenToB [[.W. MenneneeBa. OcoO€HHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aToMOB MeTasuioB. O0mue Gusndeckre cBoicTBa MeTauIoB. CIsIaBbI METAIIIOB.

9HeKTp0XI/IMI/I"IeCKI/II7I pax HaprI)KeHI/Iﬁ MCTalJI0B

24

XUMHYECKUE CBOMCTBA BaXKHEMIIMX METAJJIOB (HATpUM, KaJlui, KalbLUU,
MarHui, aJfOMUHUH, [IUHK, XPOM, XKE€JI€30, MEJIb) U MX coeauHeHHi. OO0mue

crocoObl MOJTy4YeHUs] MeTauIoB. [IprMeHeHne MeTaioB B ObITY U TEXHHUKE

2.5

I'eneTnyeckas cBI3b HEOPTraHNYCCKUX BCUICCTB, IPHMHAAJICKAIIUX K pa3JIMYHBIM

Ki1accaM

XUMHS U KU3Hb

3.1

Ponp xumum B oOecriedeHHH HKOJIOTHYECKOHM, IHEPreTUYECKON W THIIEBON

6C3OHaCHOCTI/I, Pa3BUTHU MCOAULIUHBL. ITonsarue o HAayYYHBIX MCTOAAX IMO3HAHUA




BEIICCTB U XUMHUYCCKUX peaKuHﬁ

[IpencraBienust 00 00X HAYYHBIX MPUHIIUIAX TPOMBIIIIEHHOTO MMOIYy4YeHUS

BOKHEHIIMX BEHIECTB. YEIOBEK B MUPE BEIIECTB U MATEPUAJTIOB: BaKHEUIINE

32 CTPOUTENbHBIE MaTepUalbl, KOHCTPYKUHOHHBIE MaTepHAlIbl, KPAaCKU, CTEKIIO,
KepaMuKa, MaTepHalibl Ui AJICKTPOHUKH, HAHOMATEpHAaJbl, OPraHUYECKUE U
MUHEpaIbHBIC YA0OpEHUS
XuMmusi ¥ 370pOBbE YENOBEKa: IpaBWJIa HCIOIb30BAHUS JICKAPCTBEHHBIX

33 npenapaToB, TMpaBWiia OE30MaCHOTO WCIIONB30BaHUS IPENapaToB OBITOBOM

XHUMHHU B HOBCGI[HCBHOfI KHU3HHU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






