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HOACHUTEJIBHAA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpOBHE CpEeIHEro o01ero oo6pa3oBaHUs
pa3pabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
denepanbHOit 00pa30BaTENbHON MPOrpaMMBbI CpeaHEro oOmiero oOpa3oBaHUs
(®OIT COO), npencraBieHHbix B  DenepanbHOM  rOCyJIapCTBEHHOM
obpazoBarenbHoM cTaHgapre COO, ¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOro mpeaMmeTra «XuMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qenepanvy, pealu3yIOIMIUX OCHOBHbIE OOpa3oBaTeibHBIE MPOTrpaMMbl, U
OCHOBHBIX TOJNOXKeHU «CTparerun pa3BuTusi BocnuTanus B Poccuiickoi
Oenepanuu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIIMXCA CPEACTBAMU
yueOHoro npenmera «Xumus» 1t 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHuentyanbHble TosioxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH,
COJIEp)KaHus, pe3yJbTaToB OOydeHHs U TpeOOBaHUM K YPOBHIO IOJArOTOBKH
BBIITYCKHHUKOB.

XHAMHAYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHHKaMU
o011e00pa3oBaTeIbHON OpraHu3allud, SBJSIETCS HEOThEMIIEMOM YacThlo MX
oOpazoBaHHOCTH. OHO CIy>)KHT 3aBEpIIAIOIIMM 3TAallOM  peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHCTEME XUMHUYECKOro OO0pa3oBaHMs. OTH LEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB NPHUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIICH KyIbTYpbI
YelloBeKa, a TakKe HSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3I0pPOBBI0 M TPUPOJHON cpene. Peanusyercs Xxumuueckoe oOpa3oBaHueE
00yJaroIMXCcsl Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusi Cpe/ICTBAMU YU4e€OHOTO
npeaMera  «XUMHUS», COJIEpKAHWE M IOCTPOECHHE KOTOPOrO ONpPENESIEHBl B
nporpaMme MO XUMUU € y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
MO3HAHUU TIPUPOJBI U B MaTepUalbHOW >KM3HM OOLIECTBA, a TakXkKe C y4ETOM
oOluX 1ejJed W MPUHLMIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero ooIero oopasosanus B Poccuiickoit denepanuu.

XUMHSL KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOylo poJib B
COBPEMEHHOM IUBUJIM3AIMHU, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KYJIbTYpBHI.
OnHa BHOCHUT CBO# BKJIaJl B POPMHUPOBAHKE PAIMOHATHFHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHKE€ LEJIOCTHOTO MPEJCTABICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
OpUPOABl U YeJIOBEKa, KOTOpoe (GopMUpYyeTcsl B XMMHHM Ha OCHOBE MOHHUMAHMS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIErO0 MHUpa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTIMU PUMEHEHUSI.



TecHO B3aMMOJICUCTBYSI C APYTUMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMON YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCIEIIHOTO
TpyJa U >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMeHHass XMMHUA Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBjieHA Ha pELICHUE
rJI00ANBbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B coorBercTBUM ¢ OOIMMM WENSIMHU W TNPUHLIUNAMH CPEIHEro OOIIEro
oOpasoBanusi coaepkanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIl ypOBEHb
U3Y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyJaronmxcsi, HEOOXOJMMYI0 MM Ui  BbIpaOOTKM  MHPOBO33PEHUECKHUX
OpPUEHTUPOB, YCIECIIHOTO BKJIKOYEHUA B JKU3Hb COLMYyMa, IPOJOJHKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisiomUMH  NipeaMeTa  «XHUMHUsS»  SBISAIOTCA 0a30BbIE  KypChl —
«Oprannueckass xumusi» U «OOmasgs W HEOpPraHUuecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHHsSI KOTOPBIX SBIIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMaA
3HAHWI MO HEOPTaHUYECKOW XMUMUU (C BKIIOUEHHUEM 3HAHUUN U3 OOIIEeH XUMHUU) U
opraHnyeckoil xumuu. GopMUPOBaHUE JAHHON CHUCTEMbl 3HAHUW MPU U3yYECHUU
npeaMeTa O0ECHeuHMBAE€T BO3MOXHOCTb PACCMOTPEHMsI BCEr0 MHOT000pas3us
BEILIECTB HA OCHOBE OOIIMX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa cojaepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEopraHuyeckas XuMmus» copMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXO0Ja K U3YYEHHI0 Yy4YeOHOro wmarepuaiga M OOyCIOBJIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM Ha  OMNpeAeTEHHBIX
TEOPETUYECKNX YpOBHsIX. Tak, B Kypce€ OpPraHMYeCKOW XHMHUU BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOW TEOPUHM CTPOEHUSI OPTraHUYECKUX
COCMHEHUN, a TaKKe€ Ha YPOBHE CTEPEOXMMUUYECKUX U DJICKTPOHHBIX
MPEACTABICHU O cTpoeHun BemiecTB. (CBelneHHs 00 U3y4aeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTHH — OT YIJEBOAOPOJOB J0 CIOXHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHUH. B Kypce OpraHM4eckol XWMHUHM IOJIyYarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYAIBHBIC
MPEJCTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[Tonq HOBBIM yTIIOM 3peHUsT B TpeaAMeTe «XUMHsD 0a30BOTO ypPOBHS
paccMaTpuBaeTCs W3yUYCHHBIH Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
TEOPETUYECKH Matepual © (PaKTOJOTHMUYECKHUE CBEJACHUS O BEIIECTBaX U
XUMUUYeCcKoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOyYaroUMMCsl MPEAOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOANYECKOTO 3aKOHAa C OOIIETEOPETUUYECKUX M METOJOJIOTUYECKUX MO3UIINH,



ry0ke TMOHATh HMCTOPUYECKOE W3MEHEHHE (QYHKIUI OSTOro 3aKkoHa — OT
o0o0maromiei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOWCTBax W NMPUMEHCHHH, a TAKXKE O XHMHUUYECKHX PEaKIUIX, UX CYITHOCTH H
3aKOHOMEPHOCTSIX TMpoTeKaHusi jaomnosiHsercss B Kypcax 10 m 11 kiaccos
AJIEMEHTaMHU COJIEP)KAHMS, HMMEIOINIMMHU KYJbTYPOJOTUYECKUM U TPUKIAAHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHMMAHHWIO B3aUMOCBS3M XUMHU C
JIPYTUMHU HayKaMH, PAacKpbIBAIOT €€ POJib B TO3HABATEIHHON W TMPAKTHUYECKOU
JESITEILHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IIPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUU XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpo0jemMax, CBS3aHHBIX C XHMHEHW, KPUTHUYECKH OCMBICIMBAThL WHMOPMAIUIO U
MPUMEHATh €€ JJIA TIONOJHCHUS 3HAHWH, peIIeHUS WHTCIUICKTYadbHbIX |
AKCIIEPUMEHTAIILHBIX UCCIIEA0BATENbCKUX 3a/1a4. B 11e1oM cojepskanue yaeOHOTo
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS — M3YYEHHS  OPUEHTHUPOBAHO  Ha
dopMupoBaHre y 0OYyYarOMMXCS MHPOBO33PEHUECKONW OCHOBBI ISl MTOHUMAHMS
¢unocodckux uaeH, TaKUX Kak: MaTepHalbHOE €IWHCTBO HEOPTaHUYECKOTO H
OpPraHUYECKOTO MHpa, OOYCIIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, TI03HABAEMOCTh MPHUPOJHBIX SBJICHUNA MMyTEM OJKCIIEPUMEHTA U
pelIeHUs] TMPOTHBOPEYUN MEXKIYy HOBBIMH (aKTaMU U  TEOPETUYECKUMU
MPEINOCHUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKUX Mpodiem, a
TakKe MpoOeM cOepeKEeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhS, CO3JaHM HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmnmane pemeHus 3amad  BOCHHUTAHMS, Pa3BUTUS W COIMATM3AIUU
oOydJaronmxcsi TPUHATBIE TPOrPaMMON IO XUMHU TMOJXOJbI K OIPEACIICHUIO
COJEp)KaHUsI M TIOCTPOCHHUS TpeaMeTa MpeaycMaTpuBaioT (OpPMUPOBAHKE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUWA, UMEKIIHUX 0a30BO€ 3HAYEHUE A
Pa3UYHBIX BHJOB JICSITCIIBHOCTU: peElIeHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTku uHbOpMaIK, HEOOXOIUMBIX JIJIsI MPUOOPETEHHUS OIbITa TPAKTUIECKOMN
U WCCJIEeOBATENbCKON NIEATEIBHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TO3HAHHWU
XUMHH.

B mpaktuke mnpemojaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl, TAK ¥ Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus, MPU OMPEACIICHUN
COJIEP)KATEIbHON XapaKTEpUCTUKU IIeJied HM3ydeHUs TpeaMeTa HampaBlICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAAMIIMOHHO TpHU3HAETCS (OPMHUpPOBAHUE OCHOB
XUMUYECKON HAayKH Kak 0OJIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKON
JIESTETPHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJAUYECKON TOUKH 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
IIpeIMETa SBIISICTCS BIIOJIHE OTIPABIAHHBIM.



CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU LIETSIMUA M3Y4YEHUs IpenMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) IBIsIOTCS:

e (opMupoBaHME CHUCTEMBl XUMHUYECKUX 3HAHUM Kak  BaKHEHIIEH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIC MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHME M IMOHUMAHUE CYIIHOCTU JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKHUX pEaKIMil, HEOOXOAMMBIX ISl NPUOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U NTOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIOCOOOB AEATEILHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e301MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atuM, copepxaTenbHas XapaKTepUCTHUKA 1eJIed U 3a/1a4 U3y4YeHUus
npeaMeTa B IporpaMMme 1o XMMUU YTOYHEHAa U CKOPPEKTHPOBaHa B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeHero obmiero odpazoBanus. CeroaHs B
MpPENoJlaBaHUM  XMMUM B  OOJbIIEH CTENEHH OTHAETCA  MPEANOYTEHUE
INPAaKTUYECKONH KOMIIOHEHTE COJIep)KaHusl OOy4YeHHUs, OpPUEHTUPOBAHHOM Ha
HOJTrOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alyu, BIaJCIOLIEro He
HaOOpOM 3HaHMM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJYYeHHS 3HAHUN W MPUMEHEHHS WX B PEabHON >KU3HU
JUTSL peIEHUsI TPaKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM mpu U3y4YeHUHM MpeamMeTa «XUMHUS» JOMHHHUPYIOLIEE
3Ha4YE€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]]a4UH, KaK:

aganTanus 0O0y4arolMXCcsl K YCIOBHSIM TWHAMUYHO Pa3BHBAIOLIEIOCS MHUPA,
(opMHpOBaHME  HHTEJUIEKTYyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHEM;

dopMupoBaHue y 0OydYaroluMXcsi KJIIOYEBbIX HABBIKOB  (KIIIOUEBBIX
KOMITETEHLIMI), MMEIOIIHUX YHUBEPCAIbHOE 3HAYEHHUE Ui PAa3IMYHBIX BUIOB
NEeSATEIBbHOCTU: PelIeHUs] MpoOseM, MOUCKa, aHain3a U o0paboTKH MH(OpMaIuu,
HEOOXOIUMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BaXHOE MECTO B IIO3HAHWU XHUMHUH, a TaKXKe [UIsI OLUEHKH C MO3UIHA
HKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HA OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, WHTEUICKTYaIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH 00yUaronMXcs: ClIOCOOHOCTH CaMOCTOATEIBHO MPUOOPETATh HOBBIC
3HAHUS 110 XMMHUU B COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIB30BAThH
COBpeMEeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUM JJIA TIOMCKA U aHaiu3a y4eOHOU U
HayYHO-TIOMYJISIPHOM HH(POPMAITUN XUMUIECKOTO COJICPKAHUS;

(dopMupoBaHUE U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIICHUS, HA0TI0AaTeIbBHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHWU U TMPOBEJIECHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydarommxcs yOEXKIEHHOCTH B TyMaHUCTHYECKOU
HaIPaBJICHHOCTH XWMHH, €€ BaXXHOW POJM B PENICHUH TJIOOATBHBIX MpoOIIeM
paIOHAIBHOTO MPUPOAONOIB30BaHNUs, TTOTIOTHEHNS SHEPTETUIECKIX PECYPCOB U
COXpaHEHUs MPUPOJHOTO PaBHOBECHSA, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTro
OTHOUIEHUS K TPHUPOJE U CBOEMY 3J0POBbIO, a TakKe MPUOOPETEHHS OIbITa
WCITOJIB30BAHUS TIOJMYYCHHBIX 3HAHWHA MJII TPHHITHS TPAMOTHBIX DPEIICHUHA B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yuebHOM muane cpeaHero oOmiero oOpa3oBaHHS NPEIMET «XUMUDY
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOH obnactu «EcTecTBeHHO-HAyUHBIE
MIPEIMETHI.

OO61iee ynciio 4acoB, OTBEAEHHBIX JIsl U3YyYEHUSI XMMUHU, Ha 0a30BOM YPOBHE
cpeaHero obriero odpazoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henelnmo), B 11 kimacce — 34 gaca (1 gac B Heneoo).



COILEPKXAHUE OBYYEHMUSA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernvyeckue 0OCHOBbI OPraHUYeCKON XUMHUHU

IIpenMeTr opraHM4ecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
MOJIyYEHUH HOBBIX BELIECTB M MaTepHasioB. Teopusi CTpPOEHUS OPraHUYECKHX
coenunennit A. M. bytnepoBa, e€ ocHOBHBIE TOJI0KeHUSI. CTPYKTYpHBIE (OPMYJIbI
OpPraHMYeCKUX BemecTB. [omomorusi, wu3zoMepus. XuUMHYECKas CBSI3b B
OpPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBienue o kinacCU(pUKAIMM OpraHUYecKuX BeniecTB. HoMmeHknaTtypa
OpraHUYEeCKUX COCIWHEHUN (CUCTEMaTW4ecKas) U TpUBUAIbHBIE HA3BAHUS
BKHEHUIIMX MTPEACTABUTENEH KIACCOB OPTaHUYECKHUX BELIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHUsS BEIIECTB M HX IPEBpALICHUIL:
O3HAaKOMJIEHME C O0pa3laMy OPraHMYECKUX BEHIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJTUPOBAHHE MOJIEKYJl OpPraHWYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMCAaHNUE JEMOHCTPALMOHHBIX ONBITOB I10 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (1JiaBjieHue, OOyTIMBaHUE U TOPEHUE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJIOTHMYECKMU psaA. MeraH W 3TaH —
MPOCTEUILINE TPEICTABUTENN AJIKAaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUus] W TOpEHHUA), HAXOXKICHHE B NPHUPOAE, NOJIyYEHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHN Psii. DTUIIEH U MPOIMIEH —
MPOCTEUIINE TPEICTABUTENN AJKEHOB: (PU3MUYECKME M XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, THUIpATallMd, OKHUCJIEHUS U
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u merunOyrtamueH-1,3: cTpoeHue, BaKHEHIIHe
XUMHUYECKHE CBOMCTBa (peakius nojaumepusanuu). [lonmydeHne CHHTETHYECKOIrO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMH TpeACTaBUTEIb AJKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHUE U
XUMUYECKUE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINAH,
rOpeHus), NOJy4YeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocra, crpoeHue, U3NYECKHE M XUMHYECKHE CBOICTBa
(peakuuu rajoreHupOBaHMS W HUTPOBAHWA), MOJYYEHUE U NpUMEHEHue. Toryon:
cocmas, cmpoeHue, uauyeckue U  Xumuyeckue  ceoticmea  (peakyuu
2aNI02eHUPOBAHUST U HUMPOBAHUS), NOAydeHue u npumeHenue. TOKCUYHOCTh



apeHoB. ['eHeTMYeckass CBS3b MEXAY YIVIEBOJOPOAAMH, NPUHAIICKAIMUMHA K
Pa3IMYHBIM KJIACCAM.

IIpupoaHpIE MCTOYHUKH YIVIEBOAOPOAOB. lIpupoaHslli ra3 M HOIyTHBIE
He(TsaHpie Ta3bl. Hedth m e€ mpoucxoxnaenue. CrocoObl mepepaboTku HeDTH:
IEPEroHKa, KPEKUHI (TEPMHYECKHM, KaTalUTU4YECKui), nupoiu3. IIpomykTel
nepepaboTku He(TH, UX NIPUMEHEHNE B IIPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
YIOJb U HNPOAYKTHI €r0 NepepadoTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHHsS BEIIECTB M WX IPEBPALLCHUIA:
O3HaKOMJIEHHE C oOpasllaMy IUTaCTMAcC, KaydyyKOB M PE3UHBI, KOJJICKIHH
«Hedpte» u  «Yromp», MOAETUPOBAHUWE  MOJEKYJ  YIJIEBOAOPOJOB U
raJIOr€HONPOU3BOIHBIX, [TPOBEICHUE MPAKTUYECKON pabOThl: MOIyYEHHUE STUIICHA
Y U3y4YEHUE €T0 CBOMCTB.

Pacuérnrle 3agaumn.

Bbluucnenuss mo ypaBHEHHMIO XHWMHYECKOW peakuuud (Macchl, 00ObEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKIMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kucaopoacoaepxaniue oprannyeckue coeuHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHOA W 3TAaHON: CTPOCHHUE,
(¢u3nueckue M XMMHYECKHE CBOWCTBa (peakUMd C AaKTUBHBIMU METAJLJIaMH,
raJIor€HOBOJOPOJaMH, TOpEHHuE), NpuMeHeHue. BogopoaHbie CBS3HM MEXAY
MOJIEKYJIaMHU CITUPTOB. /[eficTBHE METaHOa U 3TaHOJIA HA OPraHN3M YeJIOBEKA.

MHOroaroMHble  COUPTBL. OTWICHIJMKOIb W  TIMLUEPUH: CTPOECHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULICIOYHBIMU
METaJUlaMH, KaueCTBEHHas peaklys Ha MHOTOAaTOMHbIE crnupThl). JleiicTBue Ha
opraHusM uenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@deHOoM: CTPOCHHUE MOJICKYJbl, (U3UYECKHME W XUMHUYECKHE CBOICTBA.

Tokcuunoctsb denona. [lpumenenue denomna.

Anpnerunpl U kKemowuwvl. DopManbleru, aneTanbAETUN:  CTPOECHUE,
du3nueckne M XUMHUYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS W BOCCTAHOBJICHHUS,
Ka4ueCTBEHHbBIC PEAKIIUH), TIOJIyYECHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TpeJieibHbIe KApOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCyCHasl KHCJIOTBI: CTPOCHHUE, (PU3NUYECKHEe U XUMUYECKHUE CBOWCTBa (CBOWCTBA,
oO1mue i Kjiacca KUCIOT, peakius dTepuduKannm), mojJydeHue u MpuMeHEHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHCJIOT. Mbl1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ACHCTBUE.

Cnoxnble 3¢GuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KuCHOT. [waponus
cnoxHbIX 3¢upoB. XKupsl. ['maponus xkupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.



VYrineBompl:  cocTtaB, KjacCUUKAIUS ~ yraeBOAOB  (MOHO-, JAW- W
noymcaxapuibl). [ I0k03a — MpoCTEeHIINi MOHOCaXapua: OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKHEe W XHMHUYECKHEe CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcugom meau(ll), okucieHme amMmmMuayHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpOKEHHE TJIFOKO3bl), HAXOXKICHHE B MPHUPOAE, NPUMEHEHHE,
o6uonoruueckas poib. DotocunTe3. OpyKTO3a KaK H30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmaina u
neuono3sl.  du3nyeckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUAPOJIU3,
KaueCTBEHHAsI PEaKIIs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB U HUX MpEeBpaIleHUl:
poBe/ieHue, HaOJIOJICHHE W OIMKMCAHHE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, KAa4€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ATaHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJIEHCTBHE TJIMIIEPUHA C
ruapokcusiom menu(ll)), anpaerugoB (OKucICHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmeau(ll), B3ammozeiicTBUE Kpaxmana ¢ HOAOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOIMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrle 3agaumn.

Bbluucnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Maccel, 00OBEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalme OpraHnyecKue COCTUHEHMSL.

AMMHOKHCIIOTBI KaK aM(pOTEpHbIE OPraHUYECKUE COeIUHEHHs. PU3nUecKue
U XMMHYECKHE CBONCTBA aMHUHOKHUCJIOT (Ha mpuMepe riuiuHa). buonorudyeckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTuapl.

benku Kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpUYHAA M TPETHUYHAsI CTPYKTypa OenKoB. XHMMHUYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIE PEAKIINK Ha OCJIKU.

DKCHEepUMEHTAIbHBIE METOJbl M3YyYEHHS] BEIIECTB M HUX MPEBPAILCHUN:
HaOII0CHUE U OMHCAHUE JTEMOHCTPALIMOHHBIX OMBITOB: A€HATypanusi OJIKOB MpU
HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BbicokOMOsIEKYISIDHBIE COCAMHEHUSI

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALNHU, CPENHSS MOJIEKYJIIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAVUHEHUN —
MOJIMMEPHU3ALIMS U MTOTUKOHACHCAIHS.

OKCNepUMEHTAIbHbBIE METOJbl HM3Yy4YEeHHs] BEIIECTB M WX MPEBPAILCHUIA:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanuszanust MeXnpeaAMETHBIX CBA3EH MPU U3yYEHUU OPTaHUYECKON XMMUHU B
10 kimacce OCYLIECTBISIETCS Yepe3 HMCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHSTHM, TAK W TOHSATHN, SBISIIOIIMXCS CUCTEMHBIMU JUISI OTAECIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKIIA.

OO01re ecTecCTBEHHO-HAYUHbIE MOHATHUA: SBJICHUE, HAYYHBIN (PakT, runoTesa,
3aKOH, TEOpHs, aHAIM3, CUHTE3, KiIacCu(UKalus, MepUuOIUIHOCTh, HAOII0IEHUE,
M3MEpPEHNE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

@®usuka: Mmarepus, DJHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
DHEPTeTUYECKUA ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NICCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUS.

buonorus: kinerka, opranusMm, Ouocdepa, oOMEH BeIIECTB B OpraHHU3ME,
doTocHHTE3, OMOJOTUYECKH AaKTUBHBIC BellecTBa (O€JIKU, YIJIEBOJbI, KHUPHI,
(epMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
pECYpCHI.

TexHOonorus: NUILEBBIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOTO NUTAHUS,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE IPENapaThl, MaTe€pUabl U3
VCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMMU

XUMUYECKH 3JeMeHT. AToM. Sapo aroMa, U30TONBI. JIEKTPOHHAas
000J10YKa. DHEPreTHYECKUEe yPOBHH, MOAYPOBHU. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[lepnonmueckuil 3akoH u Ilepuoanyeckasl cucreMa XMMHAYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBs3b MEPUOANYECKOTO 3aKOHA U [leprnoandeckoil CUCTEMBI
xuMuueckux asnemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB H
oOpa3yeMbIX MMM MPOCTBIX W CJIOXHBIX BEIIECTB IO TpyHrnaM M IEepUOJaM.
3HauYEHHE MTEPUOINYECKOI0 3aKOHA B PA3BUTHUN HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBsI3b. BUIbl XMMHUYECKOW CBSI3U
(KoBaJieHTHasi HEMOJIsIpHAsh W TMOJsipHasi, MOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XWMHYECKOW CBS3UM (OOMEHHBI U JOHOPHO-
aKkienTopHslii). BogoponHas cBsi3b. BaneHTHOCTb. OJIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. IOHbI: KAaTHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIXx cuctemax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBL.
MaccoBasi 107151 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxknatypa
HEOPraHMYECKUX BEIIECTB. [E€HETHYEeCKas CBSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHAIIEKAIUX K PA3JIMYHBIM KJIACCaM.

Xumudeckass — peaknua.  Kimaccmpukanmss XUMHUYECKHX — peakmuii B
HEOPraHMYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPaHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN MPU XUMUUECKUX PEAKIIHSIX.

CKOpOCTh peakinu, e€ 3aBUCUMOCTh OT paznudHbIx (pakTopoB. OOpaTUMBbIC
peakiuu. XUMHUYECKO€ paBHOBecHue. DaKTOpbl, BIMSIONIUE HA COCTOSHUE
xuMu4deckoro paBHosecus. [ Ipunnnn Jle [lartense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U cliadblie eKTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJas, HEUTpaIbHas, EIOYHAS.

OKUCIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

OKCIepUMEHTAIbHBIE METOJbl H3yYE€HHUS BEHIECTB W MX IPEBpaICHUN:
nemoHcTpanus Tabmun «[lepuonnueckas cucreMa XxuMuueckux sneMeHtoB [l. U.
MenneneeBay, U3ydeHHUE MOJIENICd KPUCTAUIMUYECKUX PEHIETOK, HAOIIOJCHUE U
OTNMCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONpE/IeIEHUE CPEAbl PAaCTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMeEHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHue pa3InuHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKOU peaKium».

Pacuérnrble 3agaun.

Pacuétel 1O ypaBHEHUSM XUMHUUYECKUX pEAKIMA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM IMOHATHS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuveckass xumust

Hemeramner. Ilonoxxenune HemeraiuioB B llepuomuueckon  cucreme
xuMuueckux sjaeMeHToB J[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
®dusznyeckrue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha mpuMepe
KHCJIOPOJa, cephbl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXKHEWIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga W KpeMHHS) W HX  COeAUHEHUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IpumeHeHne BAXKHENIIINX HEMETAJUIOB U UX COCIMHEHUM.



Merannel. 1lonoxenne meramnoB B [lepuonnueckon cucreMe XUMHUYECKUX
sanemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JICKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOmue (usndeckue cBoiicTBa MeTamioB. CIulaBbl METaJUIOB.
DNEeKTPOXUMHYECKUH Pl HAIPSHKEHUN METAJIIIOB.

XUMHUYECKUE CBOMCTBA BAXXKHEUIMX METAJUIOB (HATPUM, KaJIWi, KaJIbIUH,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl mosyuyeHus: MeTaioB. [IpuMeHeHre MeTauioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOAbl M3Yy4YECHMsI BEIIECTB M HMX IPEBPALLCHUMN:
M3y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIIEPUMEHTAIbHBIX 3a7[a4, HAOJIIOJICHUE U ONHCAHUE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOEHCTBHE T'MIPOKCHIA AITIOMHHMS C PacTBOpPaMHU
KUCJIOT U IL€JI0Y€eH, KaueCTBEHHbIE PEAKIIMN Ha KATUOHBI METAJIJIOB).

Pacuérnrle 3agaumn.

Pacuérbl Maccel BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIUHU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) IPOIYKTOB PEAKIMH, €CIU OJHO
U3 BEUIECTB UMEET IPUMECH.

Xumus 4 )KU3Hb

Ponp xuMuu B 00ECreYEHUM SKOJIOTHYECKOM, YHEPTreTUUECKON U TMHUILEBOM
0€30MacHOCTH, Pa3BUTUU MenuLUHBL. [loHATHE O Hay4yHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHUUIAX [POMBILIIEHHOTO
MTOJTYy4YEHHS BaKHEUIIINX BEIIECTB.

YenoBek B MHpe BELIECTB MW MATEpPUAIIOB: BAKHEUIIME CTPOUTEIIBHBIE
MaTepUaNIbl, KOHCTPYKIIMOHHBIE MATEpHANIbl, KpPAacKu, CTEKJIO, KEpaMHKa,
MaTEepUAIbl Ul DJIEKTPOHMKH, HAHOMATEpHUaJbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ya00peHHUS.

XuMHUSA U 310pPOBbE YEJIOBEKA: NPAaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npernaparoB, MpaBuiia 0€30MacHOIO KCIOJIb30BaHUS MPEnapaToB ObITOBOW XUMHUH
B [IOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIe CBSI3U.

Peanuzanuss  MeXNpeaIMETHbIX  CBsi3ed NpU  HM3y4YeHHMM OO0mmed u
HEOPraHMYECKOM XMMHH B 11 Kilacce OCyIIEeCTBISIETCA Yepe3 UCIOIb30BAHUE KaK
OoOLIMX €CTeCTBEHHO-HAYyYHbIX TMOHSATUH, TaK W TOHSATHH, SBIAIOMIMXCA
CUCTEMHBIMH I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecrecTBEHHO-HAyYHble MOHSTHSA: HAy4YHBIA (pakT, TMIOTE3a, 3aKOH,
TEOpHUsl, aHaju3, CHHTE3, KiaccupuKalus, MepUOJAUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBJICHHUE.



®dusnka: Marepus, SHEPTUs, Macca, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, HOH,
U30TOI, PaJHOAaKTUBHOCTh, MOJICKYJIa, SJHEPTETHUECKUI YPOBEHB, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSHHE BEIIECTBa, (PU3UYECKUE BEITUYUHBI M CIUHUIBI UX
M3MEPEHHUsI, CKOPOCTb.

buonorus: kierka, opraHusM, OJKocHcTema, Ouocdepa, Makpo- u
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpTaHH3ME.

[eorpadus: MUHEpabl, TOPHBIE MOPOJIBI, TTOJIE3HBIE UCKOIIAEMBbIE, TOIUIUBO,
PECYpCHI.

TexHomoTHsI: XUMHYECKAsE MPOMBIIIICHHOCTh, METAJUTypIHUsi, TPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHajOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MHIIEBas
MPOMBIIIUICHHOCTh,  (hapMareBTHYecKass  MPOMBIILICHHOCTb,  IPOHU3BOJICTBO
KOCMETHYECKHUX TpenapaToB, MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpUaIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBauBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOECHHS
0oOy4alomMMUCA TPOrpaMM CpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METalpeAMETHbIM W OpeaAMEeTHbIM). HaydHo-mMeTonnyeckoil OCHOBOW  JJId
pa3pabOTKHU IJIAHUPYEMBIX DPE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOILEero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBHMM C CHCTEMHO-IAEATEIBHOCTHBIM IOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHSD» Ha YPOBHE CPEIHErO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHE OOYYAIOIIUMHCS POCCUUCKON TPaKTaHCKOM HUIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEIEIICHUIO;

HaJIM4Khe MOTHUBALMU K O0yUYEHUIO;

LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUHU;

TFOTOBHOCTh MU CIOCOOHOCTh OOYyYarolUXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIMYUe NMPABOCO3HAHUS HKOJIOTMUYECKOM KYJIbTYphl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA MpeaMeTa «XUMHS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIECHHOCTAMHU
U WJealaMd POCCHUMCKOr0 Tpa)KIaHCKOro OOIIEeCTBA, MPUHATHIMU B OOIIECTBE
HOpMaMud W T[paBWIaMH  IOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IMpolieccaM
CaMOMNO3HAHUS, CaMOPAa3BUTHUS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
oOyyJaronmxcsi.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHs IpeaMera «XUMUsS»  OTpa)aroT
c(OpPMUPOBAHHOCTh ONBITa TO3HABATENLHOM M MPAKTHUYECKON NEATEeIbHOCTH
oOyJaromuxcs Mo pealn3aluy MPUHITHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpa:kIaHCKOT0 BOCTTUTAHMSI:

OCO3HaHUs 00YyYarOIIUMHUCA CBOUX KOHCTHUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KEHUS K 3aKOHY W IPABOIOPSIIIKY;

NPEICTaBIIEHUS O COLMAJIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEIATEIIBHOCTU MpU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4YE€OHBIX M MO3HABATENIbHBIX 3a/a4, BBIIOJHEHUU
XUMHUYECKHUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M TPUHUMAThb MOTHUBBI, HAMEPEHHUs, JIOTHKY U
apryMEHTHI IpYTUX IIPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOILUEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTE€YECTBEHHON XUMMUU;

YBaXEHUA K IpOILECCYy TBOPUECTBA B 00OJACTH TEOPUM M IMPAKTUYECKOIO
INPUMEHEHUSI XUMHUU, OCO3HAHUS TOrO, YTO JOCTH)KEHHS HAyKH €CTh PE3YyJbTaT
JUINTENbHBIX ~ HAOJIIOJIEHUHM, KpPOMOTJIMBBIX OKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEpeca M TMO3HABaTEIbHBIX MOTHBOB B TMOJYYEHUH M MOCIEAYIOIIEM
aHanu3e MHQOpMaLUU O MEPEAOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOIO IIOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHbIE C XMMUYECKUMU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJCHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3ULIUKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 310POBbI:

MOHMMAaHUSl IIEHHOCTEH 3J0pOBOro u 0Oe3omacHoro olpasza KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmo/ieHns TpaBui Oe30MacHOro OOpalieHusi C BEIIeCTBAaMU B OBITY,
IIOBCEHEBHOM KW3HU U B TPYJAOBOM AEATEIBHOCTH,

NOHMMaHUs LEHHOCTU TPaBUJ HMHAMBUIYAJbHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEICHHS B CUTYalUsX, YTPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HaHUS MOCIEACTBUIA M HEMPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOTOJIsl, HAPKOTHUKOB, KypeHHs);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIO0BATEIbCKOM
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NESITENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELIEHUH NPAKTHUECKUX 3aj]ad
COITMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO MPOGeCcCHuil pa3IudHOro pojia, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 1O XUMUH;

YBAKECHUS K TPYAY, JIOASAM TPYyJa U pe3yJibTaTaM TPYAOBOM JNEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBUIYAIbHOH TpPAaCKTOPHUH
oOpazoBanusi, Oyayuied mnpodeccun U peain3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUU, HHTEPECOB U
noTpeOHOCTEH 0011IeCcTBa;

6) IKOJIOrHYeCKOT0 BOCTIUTAHMSI:

HKOJIOTUYECKHU 11€JIeCO00pa3HOr0 OTHOILIEHUS K MPUPOJIE, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUsl TJIOOATBHOIO XapaKTepa HKOJIOTHYECKUX MpoOJieM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COILMATILHOU CPENbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHIKEHUNW XUMHH  JUIS
peLIEeHUs] BOIIPOCOB PAlMOHAIIBHOTO IIPUPOIOIIOJIb30BAHNS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BpEeld  OKpYyXkKaroLen
IPUPOAHON Cpejie, YMEHUsI MPOTHO3UPOBATH HEOJIArOMPHUSTHBIE JKOJIOTUUYECKHE
MOCJEACTBUSA MPEIIPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIATh UX;

HaJIMYUs Pa3BUTOTO DKOJIOTMYECKOTO MBILIICHUS, IKOJIOTHYECKOU KYJIbTYPHI,
OIbITa NEATENbHOCTH 3KOJIOTUYECKOHN HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJACTBOBATbCSI UMU B II03HABATEJIBHOM, KOMMYHUKAaTUBHOM M COLIMAJILHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemopoouu;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NMOHUMAaHUSl CHeNUPUKA XUMUU KaK HayKd, OCO3HaHUS e€ poJlid B
GbopMHpPOBaHMY PALMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
IIPEICTaBICHUS 00 OKPY KAIOUIEM MHUpE KaK O €IUHCTBE MPHUPOABI U YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOeXKJIEHHOCTH B 0COOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOMU
UUBWIN3AIUA: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM POJHU B
CO3/IJaHUU HOBOMW 0a3bl MaTepUaIbHOW KYJIbTYphI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOWYHMBOTO PA3BUTHS YEIIOBEYECTBA — CBIPHEBOM, SJHEPIeTUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0e30MacHOCTH, B PA3BUTHU MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMN
YCIEUIHOTO TpyJda U DKOJOTMYECKU KOMMOPTHON KHU3HM KaXKIOro YJieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCHOJIB30BaTh



MoJTydyaeMble 3HAHUA JJI aHAIM3a U OOBSICHEHHS! SBJIIEHUN OKPY’KaIOIIEro MUpa U
MIPOUCXOSIINX B HEM U3MEHEHHI, YMEHHUS J1€71aTh 00OCHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE HAay4dHbIX (DaKTOB W MMEIOUIUXCS JaHHBIX C LEIbI0 TMOJyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHYECKUE 3HAHUS I
penieHus Npo0JIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

WHTEpeca K MO3HAHUIO U UCCIEA0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTHU ©  CIIOCOOHOCTH K  HENpephlBHOMY  00Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyY€HHUIO HOBBIX 3HAHMWA 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3auuHbIX chepax npodeccuoHaIbHOM

NEATEIIBHOCTH.
METAIIPEJIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yibTaThl OCBOCHHsI y4eOHOro npeaMera «XUMHus» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYUMble Uil (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYydaIOIIMXCSA
MEXIUCIUTUTMHAPHBIE (MEXIPEAMETHbIE) O0IeHAyYHbIE TOHITHS, OTPaKArOIINe
[EJTOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEIUPUKY METOAOB TIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPTHs, SBICHUE,
IpOLECC, CUCTEMA, HAYYHBIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIIeI0BaHUE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaabHble y4eOHBIC NEHCTBUS (MTO3HABATENIbHBIE, KOMMYHUKATHBHEIE,

pEryJsiTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (GyHKUIHMOHATBHOM
IPaMOTHOCTH M COIIMAJIbHOM KOMITETEHIIUN 00YyYaroIXCs;
CHOCOOHOCTh 00yJaronmxcs UCIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS M yHUBEpPCAJIbHBIC YdeOHBIS
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHKATHUBHBIMH W PETYJISATHBHBIMU
JICUCTBUSIMH.

OgJagenue YHUBEPCAJIbHBIMHA y4eOHbIMH NMO3HABATEJILHLIMH
JefiCTBUSIMU:

1) 6a30BbI€e JJIOTHYECKHE TeHCTBHUS:

CaMOCTOSITEIbHO  (OPMYyJIMPOBaTh W aKTyaJIM3WpOBaTh  Mpoliemy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpPEACISATh LENM JESITEIbHOCTH, 3aJaBasi mnapamMeTpbl M KPUTEPUH MX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPHUEMBI JIOTUYECKOTO MBIIUICHUAS —
BBIJICJISATh XapaKTEPHbIE MPU3HAKUA MOHSATUM M yCTaHABIMBATh UX B3aUMOCBSI3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS /ISl OOBSICHEHHUS OTAETbHBIX (DAKTOB U
SIBJICHU;

BBIOMpAaTh OCHOBAaHUS U KPUTEpUU [UIS KIAcCU(PUKAIMK BEIIECTB M
XUMHUYECKUX PEAKIIUM;

yCTaHaBJIMBATh IMPUYUHHO-CICJICTBEHHbIE CBSI3U MEXIYy H3y4yaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyKIeHUs (MHIYyKTUBHbIC, JEAYKTUBHBIE, IIO
AHAJOrUM), BBIABISITH 3aKOHOMEPHOCTH W NPOTHBOPEYHS B PacCMATPUBAEMBIX
SABJICHUSIX, (DOPMYIHUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

OPUMEHSTH B MPOIECCE MO3HAHUS, UCIIONb3YEMbIE€ B XUMUN CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BLIBATH MOJICIIbHBIE MTPEACTABICHUS] — XUMUYECKUM
3HaK (CMMBOJI) OJJIEMEHTa, XUMUYecKas (opMysa, ypaBHEHHUE XHWMHYECKOU
peaKkuMy — MpU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUECKUX 3a]ad,
NPUMEHATh Ha3BaHHbIE MOJEIbHBIEC MPEICTABICHUS JUIsl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 06a30BbIe HCCIE0BATEIbCKHE TeliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHHS BEIIECTB U XMMHYECKUX
peaKuuii;

(OopMyIMpPOBATH LIEJM U 33/1a4U UCCIEI0BAHMS, HCIIOIb30BATh IOCTABJICHHBIE
U CaMOCTOSTENbHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KAaueCTBE HMHCTPYMEHTA
NO3HAHMUSI U OCHOBBI I (POPMUPOBAHMSI THIOTE3bI 10 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbIX CYXK/ICHUH;

BJIQJIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAaHUS M MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUs HAOIIOAaTh 32 XOAOM
Mpollecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpOBaThH
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENLCKOM U MPOEKTHOMN
NEeSATEIbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOMCKY METO/JOB pEUICHUsl MPAaKTHYECKUX 3a7ad, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB IMO3HAHMUS.

3) padora ¢ undopmanueii:

OPUEHTHPOBATbCS B PA3IUYHBIX HMCTOYHHMKAX HHQOpMalMH (HAy4dHO-
NOMyJIsIpHAsE JIUTEpaTypa XUMHYECKOrO COAEpXaHHs, CIpPaBOYHbIE MOCOOMS,
pecypcbl HTepHeTa), aHamM3UpoOBaTh MHMOPMALIMIO PA3IMYHBIX BUAOB U (HOPM
pe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTD;



(dbopMyIMpOBaTh 3aMPOCHl U TMPUMEHSTH PA3TMYHBIE METOJIbI MPU TIOUCKE H
orbope wuHpOpMaIMK, HEOOXOAMMOW IJisi BBIMOJHEHUS YYEOHBIX  3amad
onpenenEHHOro TUIA;

npuoOpeTaTh OMBIT MCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSTEIIbHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHHUS
uHopManmu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KadyecTBE CpeAcTBa mpu paboTe ¢
XUMUYECKON uH(pOpMalMeil: TpPUMEHSATh MeEXIpeAMeTHbIe ((dusudeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYIIbl, aOOpeBUATYPbI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJITHOCTH.

OgiaeHne yHUBEPCAIbLHBIMUA KOMMYHUKATUBHBIMH J1€/iCTBUSIMH:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOM TEMBI B X0/ TUAJIOTa W/HUITU
JUCKYCCUHM,  BBICKa3bIBaThb  HWjaeH, (GOPMYJIUPOBAThH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a1a4H;

BBICTYNATh C TIPE3CHTAIMEH pe3ybTAaTOB ITO3HABATEIBHON JESITCIBHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIILHO I COBMECTHO CO CBEPCTHHKAMU TP BHITIOJTHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peain3alluu yueOHOTO MPoeKTa U (OPMYIHPOBATH BBHIBOIBI
0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OByaieHUe YHHBEPCAJIbHBIMY PeryJISTUBHBIMHU eHCTBUSIMH:

CaMOCTOSTENIbHO IIJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NEeATEIBbHOCTh, Ompenensis e€ Iead W 3a7add, KOHTPOJUPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATH MpEAjaraéMblid alroputM ACHCTBUN Mpu
BBITIOJIHEHUM YYEOHBIX M UCCIIENOBAaTEIbCKUX 3a/ad, BHIOMpaTh Haubosee
¢ dexTuBHBIN Ccrnoco0 HX penieHuss ¢ y4ETOM TOJMyYeHHUs] HOBBIX 3HAHUM O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHAIN3a
¥ CAaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMeTHble pe3ysibTaThl OCBOCHMSI Kypca «OpraHuyeckass XUMHS»
OTPaXKAloT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHM O XHMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAyYHOW KAapTUHBI MHpPA, POJIM XHMHUM B TO3HAHUM SIBJICHUM



OpUPOALl, B (POPMUPOBAHWUU MBINUICHUS W  KyJAbTYPHl JIMYHOCTH, €€
(GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIMMOM /ISl PEIICHUS MPAKTHYECKUX 3a1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOW  XMMHMYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMHYECKUWA JJIEMEHT, aToOM, JJICKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, DJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKas
CBA3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJISIpHBIM 00BEM, YIJEpPOJHBIM cKener, (yHKIMOHAIbHAs TpyImia,
paauKai, u30Mepusi, U30MEPhl, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YTIEBOAOPO/IbI,
KHCIIOPOJ, M a30TCOJAEpXkAIIUEe COCAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCTUHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
opranundeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XUMHU, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE NOHUMAHMUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUN, (PaKTOIOTHUUECKUE CBEACHUS O CBOMCTBax, COCTaBe, MOJY4YCHUU U
0€30MacCHOM HCIIOJIb30BAHUM BaXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
PAaKTUYECKOMN AEATEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHMI BBISBISATh XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh UX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IMPHU
OTNMCaHUU COCTaBa, CTPOCHUS U IPEBPAIICHUN OPTaHUYECKUX COCAUHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIONH30BaTh XUMHUYECKYH) CHMBOJIUKY IS
COCTAaBJICHHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOM)
dbopMyJl OpraHMYECKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIUi,
M3TOTaBJIMBATh MOJIENIM MOJIEKYJI OPraHWYECKUX BEUIECTB JJISI WJLTFOCTPAIUUA HX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAJJIC)KHOCTh HU3yUYEHHBIX
OpPraHUYECKUX BEIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynne COeIUHEHUN (YIJIEBOJOPOAbl, KHUCIOPOA U a30TCOJAEpKallue
COCMHEHHUS, BBICOKOMOJICKYJISIPHBIC COCIMHEHMS), JaBaTh WM Ha3BaHUS [0
cucrematnueckod HomeHkiarype (IUPAC), a Takxe NpUBOAWTH TPUBUAJIbHbBIC
Ha3BaHUS OTHEJBHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, AallETHUJICH,
STUJICHTJIMKOJb, TIULEepUH, (eHos, dhopManbaeruj, areTaiblAerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIO0TA, IIII0K034,
bpykTO3a, Kpaxmal, eJUTI0103a, TIUINH);

c(hOPMHUPOBAHHOCTh YMEHHSI OMNPENCISITh BHUABI XUMHUYECKON CBSI3M B
OpraHUYECKUX COCINHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHSATHh TOJOXKECHHUSI TEOPUU CTPOCHHUS
opranmveckux BemecTB A. M. BytnepoBa it 00bSICHEHHS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpPMUPOBAHHOCTh ~ yMEHMH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
bu3nUecKkne W XUMHUYECKHE CBOMCTBA TUMUYHBIX TPEICTABUTENICH pPa3THMYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATWICH, MPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, GeH30JI, METaHOJ, STAaHOJ, STHJICHIJIHKOJIb,
[NIMLEPUH, (PEHOJI, alleTalbJIEeru, MypaBbUHAs M YKCYCHas KHCIIOTBI, TJIFOKO3a,
KpaxmaJ, HEeJII0JI03a, AaMUHOYKCYCHAsI KHCIIOTA), WILTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKIYy HHUMHM YPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX pPEaKIHUi C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKT€PU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Colpbid (HE(Th, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEepepadOTKH;

c(OPMUPOBAHHOCTh YMEHHUM TIPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOJIYKTa
peaklMy IO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEIIIECTB WJIU MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUHU MIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX ABJICHUN (HaOJ0/IeHne, U3MEpPEHUE, SIKCIIEPUMEHT, MOJICITUPOBAHNUE),
WCTIOJB30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS JUIsi TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIa MOJIb30BAHUS XUMUYECKOM
oCyJI0M 1 71ab0paTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUHN TUIAHUPOBATH U BBIMOIHATH XHUMHYECKUI
AKCIEPUMEHT (MPEBPAILEHHs] OPTaHUYECKUX BEILIECTB IIPU HAIPEBAHUHU, TOTYYECHUE
ATUJIEHAa M U3Yy4YEHHE €ro CBOMCTB, Ka4Y€CTBEHHbIC PEAKIMU OPraHUuYECKHUX
BELIECTB, JeHAaTypalusi OEJIKOB MpU HArpeBaHHUM, I[BETHHIE pEaKIMU OENKOB) B
COOTBETCTBMM C TMpPaBWIAMH TEXHUKH O€30MAaCHOCTH TpU OOpallleHuH ¢
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYAOBaHUEM, TPEIACTABISATh PE3YIbTATHI
XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIUPOBATh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh yMEHUW KPUTUYECKH aHAIU3UPOBATH XHUMHUYECKYIO
uH(opMaIMio, TMOMy4aeMyl0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u qpyrux);



c(OPMHUPOBAHHOCTh ~ YMEHHH  COONIONATh  TpaBUja  DKOJOTHYECKH
L[EJIECOO0PA3HOr0 MOBEAECHHUSI B OBITY M TPYAOBOM JEITEIBHOCTH B ILEISIX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYKAKOUIEH MPUPOJAHON Cpelbl, OCO3HABATh
ONACHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3MBI OIMPEACIEHHBIX OPraHUYECKUX
BeIeCTB, MOHMMas cMbica mokaszatens [1/IK, mosicHaTs Ha mpuMmepax crmocoOb!
YMEHBIIICHUSI W MPEJOTBpACHUS HX BPEIHOTO BO3JACHCTBUSI HAa OPraHU3M
YEJIOBEKa;

JUTsE OOYYaroIMXCs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMCHHE
MPUMEHSATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMHYECKUX SIBJICHUN;

JUISL  CIENBbIX M CIAa0OBHUIAIIMX OOYYalOlUXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHSI Kypca «OOImas u HeopraHuvecKas
XAMUS OTPaXaroT:

c(hOpPMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUUYECKOM  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KApPTUHBI MHpPA, POJM XHUMHUM B TIO3HAHWUU SIBJICHUU
npuponabl, B (OPMUPOBAHMU MBIIUICHUS W  KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPAaMOTHOCTU, HEOOXOAUMOM JIJI PEILICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO M IPHPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATalONINe TMOHATHSA (XMMHUYCCKUN DIIEMEHT, aToM, HM30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJISIPHBI O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKHCIICHUS, XUMUYECKasl CBS3b
(koBajieHTHas, MOHHAs, METAJJIMYECKasi, BOJIOPOAHAS), KpUCTAIMUECKAs PEIIETKA,
TUNBl  XUMHYECKHUX  pPEAKIHM, PACTBOP, JJEKTPOJUTHI, HEIJICKTPOJIMTHI,
BJICKTPOJIUTUYECKAS JAUCCOLMAIMS, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW peakiMu, XUMHUUYECKOE€ pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJICKTPOJIUTUYECKOU Juccounanuu, nepuoanueckund 3akoH [l M. Menneneena,
3aKOH COXPaHECHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS YHEPTUU
MpU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHIN SI3bIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE MOHUMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (haKTOJIOTMYECKHE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HMCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHHOCTH YEIIOBEKA,



c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIONIUE MOHSATHUS MPU
ONMCAaHUH HEOPTraHUYECKUX BEIIECTB U UX NMPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIONIH30BATh XMUMHYECKYI0 CHMBOJIMKY IS
coctapieHUs: GOpMyNl  BEIIECTB W  YpPaBHEHUH XHMHUYECKUX  PEaKIIUH,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHuanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKUX BeHIeCTB (yrapHblid Tra3, YIJIEKUCIBIA ra3, aMMHakK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUH OIMPEACIATh BaJCHTHOCTh M CTEIEHb OKUCIICHHUSI
XUMUYECKUX AJIEMEHTOB B COCJAMHEHUSAX PA3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOIHASI) B COCUHEHUSX, THUI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJIsIpHas,
MOHHAs, METAJJIMYECKAs ), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCTMHECHUIM;

c(hOpMHUPOBAHHOCTH YMEHHI yCTaHaBJIMBATh MIPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPENENEHHOMY KIaccy/Tpymie
COCIMHEHU (MPOCThIC BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICH MEPUOJUYECKOr0 3akoHa J1.
N. MeHnaeneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3HPYIOLTYIO, 0OBICHUTEIBbHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUU;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTEpPHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »3iieMeHTOB |—4 mnepuonoB Ilepuognueckoil cUCTEMBI
xumuueckux sjemeHToB JI. M. MenpaeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
DIEKTPOHHBIE opouTanmny, «IHEPreTUYECKUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTU MU3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX COCIMHEHUU
10 nepuoaaM u rpynnam llepuoanueckon cuctemMpl XUMUYECKUX 31eMeHToB Jl. U.
Menpeneena;

c(hOpMHUPOBAHHOCTh ~YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMUYECKHE CBOMCTBA HEOPraHMYECKMX BEIIECTB  PA3IUYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHUE T€HETHYECKON CBSI3M MEXK]y HEOPraHUYECKHUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XMUMHUYECKHE PEAKIIUU IO
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBYy PEarupyroliux BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHUCIICHHS SJEMEHTOB, 0OpaTHMOCTHU
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABJISATh YpPaBHEHUS PEAKIUN pPa3TMYHBIX
THUIIOB, TOJHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEaKlnii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, NIPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



chOpPMUPOBAHHOCTh YMEHUN TPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTaB pPAa3JUYHbIX HEOPraHWYECKUX BEUIECTB, PACIIO3HABATH
OTIBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPax HEOPraHUYECKUX
BEIIIECTB;

cOPMUPOBAHHOCTh ~YMEHHH  pacKpbiBaTh CYHUIHOCTh  OKHCIUTEIBbHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OanaHca
ATUX PEaAKIUM;

c(hOpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOMN
pEaKiuu OT Pa3INYHBIX (PAaKTOPOB; XapaKTep CMEIICHU XMMHUUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero BozaeiicTeus (npuHuun Jle [larense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUECKHE IPOLIECCHI,
JeKale B OCHOBE IMPOMBIIIJICHHOTO IMOJIyY€HHUs CEPHOM KHMCIOTHI, aMMHaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEJICTABICHUNA 00 OOIIMX HAYYHBIX NPUHLHIAX WU
AKOJIOTUYECKUX MPOOJIEMaX XMMUYECKOTO IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUMCIECHUS C HCIOJIb30BAHUEM
HOHATHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUN Ta3o0B
IIPU XUMHYECKUX PEAKIUAX, MacChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0OBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILIECTB, TEIJIOBOro 3¢ (deKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChl
BELLECTB, IPEBPAILLECHUS U COXPAHEHUsI SHEPT UM,

c(OpPMUPOBAHHOCTh YMEHHUM COOIIOAATh MpaBUila MOJIb30BAHUS XUMUYECKON
nocyJI0M 1 71abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMHM IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATh XUMHYECKHUHA
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAA BOJOpOJia B MPUCYTCTBUU KaTajau3aTopa,
ONpENEIEHUE Cpelbl PacTBOPOB BELIECTB C IOMOINBK  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInH,
peakMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE PEAKIUU Ha cyib(dar-, kKapOOHAT- U
XJIOpUJ-aHUOHBI, HA KaTUOH aMMOHHUS, PELIEHUE HKCIEPHUMEHTAIbHbBIX 3334 IO
temaM «Metamis» U «HemeTtannbsl») B COOTBETCTBHM C IMpaBUJIAMHU TEXHUKU
0e30MacHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYI0BAHUEM,
NPEACTaBIATh PE3yJbTaThl XHMMHUYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUN COOTBETCTBYIOLIMX peakuuii U (OpMyIUpOBATH BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATH XHMHUUYECKYIO
uH(pOpPMaLIMIO, TOJYyYaeMyl0 M3 pPa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHHKaI, UHTEpHET U ApyTHuX);



cOPMHUPOBAHHOCTh ~ YMEHHM  COONIONATh  TpaBuja  JKOJOTHYECKH
LEJIECOO0PA3HOr0 TMOBENECHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsI CBOETO 370pPOBbsl M OKPY’KAIOLIEH NPUPOJHOM Cpenbl, OCO3HABaTh
OIACHOCTb BO3ACHCTBUSI Ha )KMBBIE OPTraHU3MBbI OIPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbici nokazarensa [IJIK, mosicHATP Ha mnpuMepax cHnocoObl YMEHBIIEHUS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3JICHCTBHS HA OPraHn3M YEJIOBEKA;

g 00y4aroUMXcsi ¢ OrpaHUYEHHBIMM BO3MOKHOCTSIMHM 37J0POBbSI: YMEHHE
NPUMEHATh 3HAaHUSA OO0 OCHOBHBIX JOCTYMHBIX METOJaxX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUIA  CIIENBIX M CJIA0OBHIALIMX OOYYarOIIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeuHy0 cucteMy o0o03HaueHuil JI. bpaiins ans 3anucu XuMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrtpoasubie | IIpakrunyeckue
NMPOrpaMMbl Bcero o0pa3zoBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTuyeckue 0CHOBbI OPraHM4ecKOM XMMUM
[Tpenmet opranndeckoii xumun. Teopus
11 CTPOCHHMSI OPTaHUYCCKUX COCAMHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — AIKAHbI 2
59 HenpenenbHble yriieBoIOpOIbI: aTKEHBI, 5 1
' aJIKa/IME€HB], ATKUHbI
2.3 ApoMaTn4ecKue yriaeBoJoposl 2
24 [IpupoaHbIe NCTOYHUKH YTIIEBOIOPOIOB H 3 1
' uX nepepadoTka
Hroro no paznery 13
Paznen 3. Kuciiopoacoaep:xkaiiue opraHu4eckne coeimHeHust
3.1 Cruptel. ®enon 3
3.2 Anpneruapl. KapOoOHOBBIE KUCTOTHI. 7 1
' CrnosxHbie 3hupsI
3.3 VYrieBoasl 3 1




Uroro no pazneny

13

Pasznen 4, A30Tc011ep>1<a11me OpPraHn4eCKue COCAUHCHUSA

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro no pasneny 3
Pa3nen 5. BoicokoMoJieKyJIsIpHbIE COeTUHEHUS

51 [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pasaeiioB 1 TeM nudpoBwIe
Ne n/n P Kontpoannbie | IlpakTudeckue (mupp )
NMporpaMmbIl Beero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
Pa3nen 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue aromoB. [lepuonnyeckuii 3aKoH
11 u [lepuonnueckas cucremMa XUMUYECKUX 3
sneMenToB . 1. MenzaeneeBa
12 Crtpoenue BemecTBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEeaKIINU 6 1 1
Htoro no pazneny 13
Pa3nen 2. Heopranunyeckasi Xumusi
2.1 Merannsl 6
2.2 Hemetanmnet 9 1
93 CBs13b HCOPTaHUYECKUX H OPTaHUICCKUX 5
' BEILIECTB
Hroro no paznemy 17
Pa3nea 3. XuMus 4 )KU3Hb
31 XUMHA U )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos JJIeKTPOHHBbIE
Ne ara u¢posbie
n/n Tema ypoxa Bcero Konrpoaiibie | Ipaxririeckie fI[Sy‘leHI/IH :)Iﬁ}()l;lr:osaTenbnble
padoThI padoThI pecypest
1 [IpenMet opraHuyecKkoil XuMuu, e€ 1
BO3HUKHOBEHHUE, pa3BUTUE U 3HAUCHUE
Teopus cTpoeHUs OpraHMYECKUX
2 coenunenuit A. M. bytnepoga, e€ 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o kiaccupuKauu
3 opraHuueckux Beniects. Homenknarypa 1
(cucremaTHyecKasi) U TPUBHAJIbHBIE
Ha3BaHUsl OPraHUYECKUX BEILIECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHUECKUH psifl
5 MeraH 1 3TaH — IpoCTENIIne 1
MPEJICTAaBUTENIN ATKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1
7 OTHUJIEH U MPONNJIEH — MPOCTENIINE 1
MPEJICTAaBUTENN ATKEHOB
3 [IpakTuueckas padora Ne 1. «[lonyuenue 1 1
STUJIEHA U U3yYEHUE €r0 CBOMCTBY
Ankanuensl. bytaauen-1,3 u
9 MetunoyrtaaueH-1,3. [omydyenune 1

CUHTCTUYCCKOI'O KaydyKa U pC3UHLIL




AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,

10 TOMOJIOTMUYECKUH psii. ALETHIIEH —
MPOCTEUILINNA TPECTaBUTENDH AIKHHOB

11 Brruucnenus no ypaBHEHUIO XUMUYECKON
peaxkuu

12 Apensl: 6eH3011 1 TOyoJ1. TOKCHYHOCTB
apeHoB

13 I'eHeTnyeckas CBSA3b yII€BOIOPOAOB,
IIPUHAUIEKANINX K PA3JINYHBIM KJIaccaM
[IpupoaHble HCTOUHUKH YTIIEBOIOPOIOB:

14 NPUPOIHEIN ra3 U MOIyTHBIE HEPTIHBIE
rassl, He()Th ¥ IPOJYKTHI €€ epepaboTKu
[IpupoaHble HICTOYHUKH YIJIEBOAOPOIOB:

15 NPUPOIHEIN ra3 U MOIyTHBIE HEPTIHBIE
ras3sl, He()Th ¥ MIPOAYKTHI €€ IepepaboTKu

16 KonrponsHas pabota no paszaeiy
«YTI1€BOIOPOIBDY

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BogopoaHas cBs3b

18 MHOroaTOMHBbIE CIIUPTHL: ATUIIEHTIIUKOJIb U
TJIMLEPUH

19 @deHoI: CTPOeHHE MOJIEKYJIbL, (pU3nuecKue
Y XUMUYECKHE CBOWCTBA, MPUMEHEHUE

20 Anpaeruabl: GopMaIbIeru 1
aretanabaerun. AneTod

1 O1HOOCHOBHBIE MTPEICIIbHBIC KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs M YKCyCHast

22 [Mpaktrdeckas padora Ne 2. «CBoiicTBa




pacTBopa yKCyCHOU KHCIOThD»

CTCapI/IHOBaﬂ " OJICUHOBAs KUCJIOTHI, KaK

23 NPECTaBUTEIN BBICIITNX KAPOOHOBBIX
KUCJIOT

o4 Mpl1a Kak coJId BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHE
CrnosxHble 3(Upbl KaKk MPOU3BOIHbIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIIOKHBIX
3¢upoB

2 Kupsl: ruponns, MpuMEHEHHE,
Ouosoruueckas poJib KUpPOB
YTrneBoasl: cocTaB, KilacCH(pUKAIIS.

27 Bakneiinme npeacTaBUTeNnu: IIII0K03a,
bpykTo3a, caxaposa

o8 Kpaxman u nemirono3a Kkak mpupoHbie
MOJIMMEPBI
KonTponbhas pabota o pazaeny

29 «Kwucnopoacoaepxkarniue opraHuIecKue
COCIMHEHUS

30 AMMHBI: METUJIAMUH U aHWIUH
AMHHOKHUCIIOTHI Kak aMm(pOTEpHbIE

31 OpraHUYECKHUE COEAMHEHUS, UX
Ouonorudeckoe 3HaueHue. [lentu sl

39 benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS

13 OCHOBHBIE ITOHATHUS XUMHU
BBICOKOMOJIEKYJISIPHBIX COETUHEHHHA

34 OcCHOBHBIE METOBI CUHTE3A




HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHa

BBICOKOMOIJICKYJISAPHBIX COGHHH@HHﬁ.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

KonTpoJbHbIe

Bcero
padoTbI

IIpakTuyeckue
padoTbI

Jlara
U3yYeHUS

JIeKTPOHHbIE
nupposbIe
o0pa3oBaTejibHbIE

pecypcsl

XUMHUYECKUH 3JIEMEHT. ATOM. DIJIEKTPOHHAS
KOH(UTypalus aToMOoB

[Tepnoanueckuii 3akoH u [lepnoauueckas
CHUCTEMa XMMHUYECKUX 3J1eMeHTOB []. 1.
Menzeneesa, MX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYCCKHX 3JIEMEHTOB M UX COCIMHEHHMH 110
rpynmnam 4 rnepuojam. 3HaueHue
MePHUOUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX 31eMeHToB JI.11. MeHeneeBa B
pPa3BUTUU HAYKH

CTpOCHI/IC BEIlIECTBA. XMMHYECKas CBA3b, ee
BUBI; MCXaHU3MBbI 06pa30BaHI/I$I
KOBAJICHTHOM CBS3H. BOI[OpOI[HaH CBA3b

BaneHTHOCTB. DNEKTPOOTPULIATETHHOCTb.
Crenenb okucienus. Bemectsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOTO
CTPOECHHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
W cTrHHBIE U KOJUTOWTHBIE PACTBOPHI.
MaccoBas 10J1s1 BelecTBa B pacTBOpe




Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COEAMHEHU. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, PA3IIMYHBIX
KJIACCOB

Knaccudukanus XuMrU4ecKkux peakuui B
HEOPraHWYECKON U OPraHUYECKON XUMUH.
3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH
COXPAHEHHUs U IPEBPAILECHUS YHEPTUH IIPU
XMMHUYECKHUX PeaKLUsaX

CkopocTb peakiun. OOpaTuMble peakny.
XUMHUYECKOE PaBHOBECHE

10

[TpakTuueckas padora Ne 1. « Bnusinue
pa3In4YHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOU PEaKIIuu»

11

OnekTponuTrdeckas nucconuanus. [lonarue
0 BojiopoHOM nokasarene (pH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTAaHMYECKUX BEIIECTB

12

OKHUCITUTETEHO-BOCCTAHOBHUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIIaBOB ¥ paCTBOPOB COJIECH

13

KontponbHas padoTa mo pazaeny
((TCOpCTI/I‘-IeCKI/Ie OCHOBBI XUMHN»

14

Mertansl, ux nonoxkenue B [lepuoanueckoit
CHUCTeME XUMUYECKuX 3yemMeHToB /1. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hrU3nIecKrne CBOMCTBA
METaJIOB




15

CruiaBbl METAJUIOB. DJIEKTPOXUMHUYECKUM PSiT
HaANPSDKEHUN METalIoB

16

XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX
METaJUIOB (HATPUMA, KaJaui, KaJIbLIWM, MarHui,
AIIOMUHMI) U UX COEAMHEHUIN

17

XHUMHYECKUE CBOMCTBA XPOMa, MEIHN U UX
COEIMHEHNN

18

XuMHnyeckye CBOMCTBA [IUHKA, JKeJIe3a U UX
COEIMHEHNN

19

[IpakTuyeckas padorta Ne 2. "Pemenue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramib»"

20

Hemerasmipl, MX 1MOJ0KEHHUE B
Ilepronueckoi cuCTEME XUMUYECKUX
anemenToB /I. 1. Menjaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

21

dusnueckue cBoiicTBa HEMETAIIOB.
AnoTponusi HeMeTauIoB (Ha puMepe
KHCTI0po/ia, cepbl, hocdopa u yrieposaa)

22

XUMHYECKUE CBOMCTBA FAJIOT€HOB, CEPBI U UX
COEIMHEHNN

23

XuMHYecKue CBOMCTBA a30Ta, (hocodpa u ux
COoeqUHEHNN

24

XUMHUYECKUE CBOMCTBA yIIIEpOaa, KPDEMHHUS U
UX COeIUHEHUN

25

[IpumeHeHne BaAXXHENIIMX HEMETAJIIIOB U UX
COEUHEHNN

26

O000111eHHE U CUCTEMAaTU3ALMS 3HAHUI T10




TeMe «HemeTtasuiely. Beruucienus mo
YPaBHEHUSM XMMHYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTruueckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 33]1a4 110 TEME 1
"Hemertaibl"»

08 KonTponbhas padota no remam «MeTaibhy 1
u «Hemetamib»y

29 Heoprannueckue u opraHu4ecKue KUCIOTHI. 1
Heopranunueckue n opraHn4eckue OCHOBAHUS
AmMdoTepHbIC HEOPTaHUYECKHE U

30 OpraHWYEeCKUEe coeuHeHus. [ eneTnyueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB
Ponb xumun B ob6ecrieyeHIM SKOJIOTHIECKO,

31 OHEPreTHYECKOH 1 MUIIEBOM 0€301TaCHOCTH, 1
Pa3BUTHUU MEIAUIIMHBI
[IpencraBienust 06 0OIMMX HAYIHBIX

32 MPUHIIUIIAX TPOMBIIIIEHHOTO MOJTy4YeHHUs 1
BaXXHEUININX BEIIECTB

33 YenoBek B MUpE BEILLIECTB U MAaTEPHATIOB

34 X¥MHUS ¥ 30pOBBE YEIIOBEKA

OBUIEE KOJIMYECTBO HACOB I10 34

[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYHEHUKA

METOINYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET
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