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HOACHUTEJIBHAS 3AIIUCKA

[IporpammMa 1O XWUMHUUM Ha YypOBHE CpeIHEro o00Imero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepauuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHOll 00pa3oBaTeIbHONW MPOTpaMMbl CpeAHEro o001iero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DegepanbHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoin
denepanuu, peamu3yIOIIUX OCHOBHBIE O00pa30BaTeNbHbIE MPOrPAMMBI, U
OCHOBHBIX TMONOXeHUN «CTparernn pa3BuTus BocnuTaHuss B Poccuiickoin
deneparuu Ha niepuoa 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKE MPOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1elt cTpareruu 00ydeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» aig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABUIIN
koHuentyanbHble nonoxkenus ®I'OC COO o B3auMO0OOYCIOBIEHHOCTU LEJEH,
collepKaHUs, pPE3yJIbTaTOB OOy4YeHUsT W TPEOOBAHMI K YpPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITYCKHUKAMU
00111€00pa30BaTeIbHON  OpraHu3alvy, SBJISIETCS HEOThEMJIEMOM 4YacThlO HUX
oOpazoBaHHOCTU. (OHO CIYXHUT 3aBEPIIAIONIMM HTAllOM peah3aldud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEeME XUMHUYECKOro o00pa3oBaHusA. T I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyIbTYpPbl
YEeJIOBEKa, a TaKKe »SKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBI0 M TNPUPOAHOM cpeme. Peamusyercs xumudeckoe oOpa3oBaHUE
oOyyJaronuxcsi Ha ypoBHE CpeHero ooiero o0pa3oBaHUs CPEICTBAMH Y4E€OHOTO
npeaMera «XUMHUSD», COJIEp)KaHHUE M IOCTPOCHHE KOTOPOro ONpeAesieHbl B
nporpaMme 10 XUMHUHU C Y4ETOM CrenuPuKkd HayKdu XUMUW, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lmuX 1eJed W MPUHIMIIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSTHUE
CUCTeMBI cpesiHero oo1ero oopazosanusi B Poccuiickoii denepanum.

XuMUsl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT ocoOyio poJib B
COBPEMEHHOM IWBWIM3AIMHN, B CO3JJaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAIIMOHATILHOIO HAYYHOI'O MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTAaBIEHUS 00 OKpY>KAaroUIEM MHUpE KakK O €IHHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpOoe (POPMUPYETCS B XMMHUH Ha OCHOBE TOHMMAHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aHMOCBS3U MEXKIY
CTPOEHHEM BEIlIeCTB, UX CBOMCTBAMU U BO3ZMOXXHBIMH 001aCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTUMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOThEMJIEMOMN YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO
TpyJa W >KM3HU KaxJI0ro ujeHa oOmectBa. CoBpeMEHHas XUMHUS KaKk Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBlieHA HAa pEUICHUe
rJI00aJbHBIX MPOOJEM YCTOMUMBOIO pa3BUTHs YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOMU, MUIIEBOM, SKOJIOTUYECKON OE30ITaCHOCTH M OXPaHbI 3/I0POBbSL.

B coorBercTBUM C OOIIMMH IHEISIMU W NPUHUUIIAMU CPEJHEro OOIIEero
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHB
U3yY€HHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaronuxcsi, HEOOXOJMMYIO MM JJiS BBIPAaOOTKM  MHUPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIKYEHHS B JKU3Hb COLIMYyMa, MPOJOJLKEHUS
o0pa30BaHMs B pa3UYHBIX 00JACTIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBnsomuMu  npeaMera  «XUMus»  SBISIOTCS  0a30Bble  KypChl —
«Oprannyeckas xuMus» U «OOmass ¥ HeopraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJI€P>KAHMSI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOI HayKHU: CUCTEMA
3HAHUU MO0 HEOPTaHWYECKOW XMMHHM (C BKIIFOYEHUEM 3HAHUM U3 O0IIeH XUMUU) U
OpraHnyeckon xumuu. PopMHUpOBaHUE TAHHOM CHUCTEMBI 3HAHWM IIPU HU3YyUYEHUHU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOI000pas3us
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUMU.

CrtpykTypa comepxaHusi KypcoB — «Opranumueckas xumus» u «OOmas u
HEopraHudeckas Xumus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3Y4YeHUI0 y4yeOHOro wmarepuaia M OOyCJOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBaIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKUX
COCAMHEHUI, a TaKXkE€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DIJIEKTPOHHBIX
NpPEACTaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3y4aeMmblXx B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHU — OT YTJIEBOJOPOJOB JO CIOKHBIX OMOIOTUYECKU
AKTUBHBIX COCIUHEHHW. B Kypce OpraHM4eckol XMMHHU MOJIyYarOT pPa3BUTHE
c(hOopMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIIEr0o 00pa3oBaHMs MEPBOHAYAIbHbBIE
IPEICTABICHUS O XUMUYECKON CBS3H, KIACCU(PUKALMOHHBIX NMPU3HAKAX BELIECTB,
3aBHCHMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUUECKON PEAKIIUH.

[Tonq HOBBIM yrioM 3peHuss B mpeameTe «XuMHsS» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs M3YyUYEHHbIH Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3zoBaHUs
TEOPETUYECKH Marepuan M (PaKTOJIOTMYECKUE CBEIEHUS O BEIIecTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHs» 00ydYaromMMcs TPEAOCTaBIseTCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJOTHYECKUX TO3UIUH,



IyO)ke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 5TOro 3akoHa — OT
000011ar01Iel 10 0OBSICHSIOIIEH U TPOTHO3UPYIOIICH.

Enunas cucrtema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaxX W MPUMEHECHHH, a TAKXKE O XUMUUYECKHX PEAKIHSIX, UX CYITHOCTH U
3aKOHOMEpPHOCTSIX NpPOTEKaHus JomnonHseTrca B Kypcax 10 um 11 xnaccos
AJIEeMEHTaMU COJEPKAHMs, HMEIOIIMMHU KYJIbTYPOJOTUYECKUM U TPUKIAAHOU
XapakTep. OTH 3HaHHUS CIOCOOCTBYIOT IMOHMMAaHHUIO B3aUMOCBS3U XUMUHU C
JIPYTUMHU HayKaMH, PacKphIBAlOT €€ poJib B TO3HABATEIHHON W MPAKTHYECKOU
JIESITETLHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHS K TIPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUNA XUMHUH, TTOMOTAIOT
BBITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKA OCMBICIUBATh WH(GOPMAIHMIO U
OpUMEHATh €€ MJis TIOTOJNHEHWs 3HAHWM, peHIeHUus WHTEIUNIEKTYalbHbIX |
AKCIIEPUMEHTANIbHBIX HUCCIEA0BaTeNIbCKUX 3a7a4d. B 1enom conepkanue yueOHOro
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS  M3YYCHHS  OPHUEHTHUPOBAHO  Ha
dbopMupoBaHre y OO0yYaOMIMXCS MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHUMAHMS
bunocodckux uaeH, Takux Kak: MaTEepUAIbHOE €IWHCTBO HEOPTaHUYECKOrO H
OpraHUYecKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOSHHEM, II03HABAEMOCTh TMPUPOJHBIX SBJICHUA IyTEM OKCIIEPUMEHTa U
peIieHus] TMPOTHBOPEUYUH MEXKIy HOBBIMH (aKTaMU ©  TEOPETUYCCKUMU
IPEANOChUIKAMU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJIOTHMUECKUX Tpodiem, a
TaKke Mpo0seM cOepexeHus: IHEPreTUIECKUX PECYpPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B nmmane pemenws 3ama4  BOCTIMTAHWS, Pa3BUTUS W COIHAIA3AIUU
oOy4Jaronuxcsi TPUHATBIE MPOrPaMMON IO XUMHUU TMOJXOJbI K OIPEACIICHUIO
colepKaHUsT M TOCTPOCHUS TMpeAMeTa MpeAyCMaTpuBalOT (QOpMUpOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKOIIHUX 0a30BO€ 3HAYEHUE A
Pa3TUYHBIX BHJIOB JICSITCIIBHOCTH: pEIICHUs TMpoOJieM, TIOWCKa, aHaiu3a U
00paboTku uHbOpMaIu, HEOOXOAUMBIX JJII MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCNE0BATENIbCKON AeSTENbHOCTH, 3aHUMAIOIIEH Ba)XXHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpemojgaBaHuWs XUMHUU KaK Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusl, TaK M HA YPOBHE CPEJIHETO 00IIero oOpa3oBaHUs, IIPH ONPEACICHUN
coliepKaTeIbHOM XapaKTepUCTUKHU IIeJied HW3Y4YeHUsl NpeIMeTa HarpaBiIeHUEM
NIEPBOCTETNICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 0O0JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITETLHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOJIMYECKOW TOYKH 3pPEHUS] TaKOM MOJXO0J K ONpPENeNCHUIO LieNed N3y4deHUs
IIpeIMETa SBISICTCS BITOJIHE ONPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pPEHHUs TJIABHBIMU LIEJISAMU W3YYEHHS MpEeaMeTa
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) sBIISAIOTCSA:

« (opMupoBaHME CHUCTEMBl XUMHYECKMX 3HAHUW KakKk BakKHeWIen
COCTaBIISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXKaT KIIIOYEBbIC MOHATHUS, (PyHIaMEHTANbHbIE 3aKOHBI U TEOPUU XHMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOEHUE W IOHMMAHHUE CYIIHOCTH IOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBIICHHUS;

« (opMHUpOBaHKE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAaX MO3HAHUS
BELIECTB M XUMHUYECKUX peaKlMil, HEOOXOAMMBIX [Isi MpUOOpeTeHUs
YMEHHUI OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBJICHUH,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTHYECKOW U MOBCEIHEBHOM )KU3HU;

* Ppa3BUTHE YMEHHUH U CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM
U OOBSICHEHHMEM XUMHUYECKOIO OSKCIEPUMEHTa, COOJIOJIEHUEM MpPaBUII
0e301acHOro oOpalieHust ¢ BEIIECTBAMMU.

Hapsiny ¢ atuMm, conepxaTenbHas XapaKTepUCTUKa LeJIeld U 3a/1a4 U3yYeHUs
npeaMeTa B IporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpellHero obmiero odpazopanus. CerojHs B
OpenojJaBaHUM XUMHM B  OOJNIbIIEH  CTENEHH OTHAETCS  MPEANOYTEHUE
NPAaKTHUYECKONH KOMIIOHEHTE COJIep)KaHusi OOy4YeHHUs, OpPUEHTUPOBAHHOM Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3aliy, BIaJCIOIIEro He
HAOOpOM 3HAHUM, a (QPYHKIUMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMU aKTUBHOTO TOJIYYEHHUs 3HAHUW U MPUMEHEHUS UX B PEajbHOM >KU3HU
JUISl peLIEHUS TPAaKTUYECKHX 3a/1ay.

B cBsa3u ¢ 3TUM 1Opu U3ydyeHHHM TNpeaMeTa «XHMUsS» JTOMUHHPYIOIIEe
3Ha4Y€HUE MPUOOPETAIOT TaKUE 1IeJIU U 3a/1a4H, KaK:

aganTaus o0y4yarolUXcs K YCIOBHSM JIMHAMHYHO Pa3BUBAIOIIETOCS MHUPA,
dopMupoBaHHE  UHTEIUIEKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHATHIO T'PaAaMOTHBIX
pELIEHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBA3AHHBIX C BEUIECTBAMHU U UX
IPUMEHECHUEM;

dopmupoBaHre y OOy4arOUIMXCA  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAJIbHOE 3HAYEHUE i1 PA3JUYHBIX BHUJIOB
NEeSTENbHOCTH: pelleHus MpoOJeM, MOoucKa, aHanu3a U o0paboTku MHPOpMaALIUH,
HEOOXOJMMBIX JUIsl MPUOOPETEHUsl OIbITa AESATENbHOCTH, KOTOpas 3aHUMAaEeT
B&XHOE MECTO B IIO3HAHWHM XUMHH, a TaKkKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON 0O€30MacHOCTH XapakTepa BIUSHUSA BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTaHU3M YE€JIOBEKA U IPUPOJIHYIO CPENY;



pPa3BUTHC ITO3HABATEIIbHBIX HHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPYCCKHX
CIIOCOOHOCTEH 00YYarOIIMXCS: CIOCOOHOCTH CaMOCTOSTEIBLHO MPUOOPETAaTh HOBHIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU IMOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMeHHbIC MH(GOPMAIIMOHHBIE TEXHOJOTHH IS TIOUCKA W aHalnu3a yu4eOHOU U
HAyYHO-TIOMYJIIPHONM HH(POPMAIIUH XUMUYECKOTO COJICPIKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOITUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUsI, HAOIOMAaTeTLHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE
0COOEHHO HEOOXOMWMBI, B YACTHOCTH, NpPH TUIAHUPOBAHWW U TPOBEIACHUU
XUMHUYECKOTO DKCIICPUMEHTA;

BOCIIUTaHHWE Yy OOydYarommxcss yOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPABJICHHOCTH XHWMHH, €€ Ba)XHOW pPOJM B PEIICHHH TIOOATBHBIX IPOoOJIeM
PaIMOHAIIBHOTO MPUPOIONIOIB30BAHUS, TTOTIONHEHUS YHEPTETHUECKIX PECYPCOB U
COXpaHEHHUSI TPUPOJHOTO PAaBHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpeXHOTO
OTHOIICHUS K TPHUPOJE M CBOEMY 3/I0POBBIO, a TaKKe INMPHUOOPETCHUS OIbITa
UCIIOJIb30BAaHUS TMOJIYYCHHBIX 3HAHWM I NPUHATHS TPAMOTHBIX PCEIICHHA B
CUTYAIIUAX, CBSI3aHHBIX ¢ XUMUYCCKHUMH SIBJICHUSIMHU.

B ydeOHOM mmIaHe cpenHero oOImero oOpa3oBaHHMS MPEAMET «XHUMHSI
0a30BOro YpOBHS BXOJHUT B COCTAB MpeIMETHON oOnacTh «EcTecTBeHHO-HayUYHBIC
IPEMETHD).

OO6mIee 9nco 9acoB, OTBEAEHHBIX JIJIS U3YUYEHUSI XUMUH, Ha 0230BOM YPOBHE
cpeaHero oOrero odpazoBaHus, cocrapisieT 68 dacos: B 10 kiacce — 34 yaca (1
yac B Henento), B 11 kimacce — 34 gaca (1 gac B Hefeonto).



COJEPXAHME OBYUYEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOH XUMUU

[IpenMeTr opraHn4ecKkor XUMUHU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHHE B
IIOJIyYEHHH HOBBIX BEIIECTB M MATEPUANIOB. T€OpUSA CTPOECHUS OPTraHUYECKHX
coenunennii A. M. BytnepoBa, e€ ocHOBHBIE MO0KeHUS. CTPYKTYpHBIE (POPMYIIBI
OpraHMYecKUX BemecTB. [oMmonorusi, wu3zoMepus. XuMHU4YecKas CBSI3b B
OPraHUYECKUX COEIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenune o kinaccupuUKaMK OpraHUYecKux BemiecTB. HoMmeHknatypa
OpraHUYEeCKUX COEIMHEHHHA (CHCTEMaTH4yecKas) M TPUBHAIBHBIE Ha3BaHUS
BAKHEUIINX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTANIBHBIE METOJbl H3yYEHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHME € Oo0pa3laMy OPraHMYECKMX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJEKYJl OpPraHMYECKUX BEIIECTB, HaONIOJEHHE U
ONMUCAaHHUE JEMOHCTPALMOHHBIX OMBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpY HarpeBaHuu (IU1aBjieHue, 00yTIIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHMYECKUU psaa. MeTaH W 3TaH —
POCTEUIINE TPE/ICTABUTENN aJIKAaHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOpPEHUs), HAXOXXJIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUH psil. DTWIEH U NPOIUJIEH —
IPOCTEUIINE TPE/ICTABUTENN QJIKEHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuy TUAPUPOBAHMS, TATOTCHUPOBAHUA, THUAPATALMHU, OKHCICHUS W
NOJINMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: Oytamuen-1,3 u metunOyraaues-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakiusi mnoiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Psifl. ALIETHIICH
— TpPOCTEHIIMN TpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUYECKUE U
XUMHUYECKUE CBOMCTBA (pEakKIMu THJIPUPOBAHMUS, FaJOT€HUPOBAHUS, TUIPATALINH,
TrOpEeHus), OJyYeHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (pU3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu raJoreHUpOBAaHMS U HUTPOBAHUS), MTOJYYEHUE U NPUMEHEeHHe. Tonyon:
cocmaes, cmpoenue, uzuueckue U  XuMudeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOAyYyeHue u npumereHue. TOKCUYHOCTH



apeHoB. ['eHeTMueckasi CBsI3b MEXAY YIJIEBOAOPOJAAMHU, MNPUHAMIEKANUMH K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHble MCTOYHUKH YriaeBOAOPOJAOB. [IpupoaHbiii ra3 W MOMYyTHbBIE
HedTsaHble Ta3pl. Hedpts u e€ mpoumcxoxnenue. CrocoObl mepepaboTku HePTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYECKHil), nupoiu3. [Ipomykrsl
nepepaboTKu HepTH, UX TPUMEHEHUE B MPOMBIIIIEHHOCTH U B ObITYy. KaMeHHbI!
yTOJb U MPOAYKTHI €ro nepepadoTKH.

OKCHNEpPUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB M HX MPEBpAIICHUIL:
O3HaKOMJIEHHE C oOpa3laMu IUIaCTMAacC, KaydyyKOB M PE3HUHbI, KOJJICKLIUU
«Hedtp» u  «Yromp», MOJENMpPOBAHHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, MTPOBEACHUE NPAKTUYECKON pabOThl: MOJyYEHHE 3TUIICHA
Y U3YUYEHHE €TO CBOWCTB.

Pacuérnble 3anaumn.

Boluucnenuss mo ypaBHEHMIO XHMHYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WIH IMPOJAYKTOB PEAKIIHH).

Kucinopoaconepxaime opranuyeckue CoOeJUHEHUS

[IpenenpHble OOHOATOMHBIE COUPTBHL. METAaHON W H3TAHOJ: CTPOCHHE,
¢u3nueckue M XMMHYECKUE CBOWMCTBA (peakUWd C AaKTUBHBIMU METAJIJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHuEe. BoaopoaHble CBS3H MEXIY
MOJIEKyJIaMu CIUPTOB. [[elicTBUE MeTaHOJa U ATaHOJIa HA OPTraHU3M YEJIOBEKa.

MHOroaToMHbl€  COUPTBHL. OJTWICHIJIMKOJIb W  [JIMUEPUH: CTPOCHHE,
¢u3nueckue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO ULIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHasl PEaKUus Ha MHOIOAaTOMHBIE cIHpTHI). JleiicTBHE Ha
opranus3M yenoBeka. [[pumeHeHne rauuepruHa U STUIICHTITUKOJIS.

deHon: CTpOEHHME MOJEKYJbl, (U3NYECKHUEe U XUMUYECKHE CBOMCTBA.
TokcuuHocth penomna. [Ilpumenenue gpenomna.

Anbaeruapl U kemowusvl. Dopmanpaerui, aueTaIbICTUI: CTPOCHHE,
¢u3nyeckue U XUMHUYECKHE CBOMCTBa (peakuuy OKHMCIEHHUS W BOCCTaHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJyYeHHE U IPUMEHEHUE.

OOHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue /i Kiacca KUCJIOT, peakuus dTepuduKaiim), mojayuyeHne u mpuMeHeHue.
CreapuHoBas ¥ OJICMHOBAsl KHUCIOTHI KaK MPEICTaBUTENIM BBICIIUX KapOOHOBBIX
KHUCIOT. MbLTa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBUE.

Cnoxuele 3¢puUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KuCIOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. ['naponus xkupos. [Ipumenenne xxupoB. buonoruueckas
POJIb )KHPOB.




VYrneBompl:  coctaB, KiaccUUKAMsA ~ yriaeBojaoB  (MOHO-, M- U
noJyiucaxapubl). ['oko3a — MpocTelInii MOHOCaXapul: OCOOCHHOCTH CTPOECHUS
MOJIEKYJIbI, (U3MYECKUE W XUMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
rugpokcunom meau(Il), okucnenne ammuaduHbM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpO’KEHME TIJIIOKO3bl), HaXOXJIEHUE B MpPHPOJE, INPUMEHEHUE,
ouosnoruyeckas poiib. @orocunre3. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupojHbie noiaumepbl. CTpoeHue Kpaxmaia u
HEeJUTI0NI03bl.  DU3MYECKME W XHMMHYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KayeCTBEHHAs! peaklus ¢ HOJIOM).

OKCIEpUMEHTANbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
IpOBEICHNUE, HAOJIIOJCHHE W ONHCAHME JIEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, Ka4€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHUE 3TAHOJA
okcugoMm Menu(Il)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
runpokcuiom Menu(ll)), anpaerunoB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u rugpokcumom wmenu(ll), B3aumomeilcTBUE Kpaxmana C HOJOM),
IpOBEJCHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaumn.

Boluucnenuss mo ypaBHEHMIO XHMHMYECKOW peakiuu (Mmacchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WIH IMPOJYKTOB PEAKIIHH).

A3oTrcoaeprkane opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHnyeckue coeAuHeHus. duznueckue
U XMMHUYECKHE CBOICTBA aMHUHOKHCIIOT (Ha mpumepe miuiuHa). buonorudeckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coelnHeHMs. llepBuuHas,
BTOpPUYHAsg M TPETUYHAsl CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpalUsl, KAYECTBEHHBIE PEaKIIUU Ha OEJIKHU.

OKCHNEpPUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB M HX MPEBpAIICHUIL:
HaOJII0/IEHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: J€HAaTypalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIIKOB.

BbicokoMoJIeKyJIsIpHbIE COeIMHEHUS

OCHOBHbIE MOHATHS XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSASI MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEOUHEHUM —
NOJIMMEPHU3ALUS U TOJUKOHIEHCALUS.

OKCHNEpPUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB M HX MPEBpAIICHUIL:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.



Peanuzanus MexxnpeaMeTHBIX CBSA3EH NPU U3YYEHUU OPraHUYECKOW XUMHU B
10 kimacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHUME Kak OOLIMX €CTEeCTBEHHO-
HAyYHBIX MOHSTHH, TaK W TOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIBbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKIIA.

OO0mIre ecTeCTBEeHHO-HAYUYHbIE MMOHATHA: SBJICHUE, HAYYHBIN (DAaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAIW3, CUHTE3, Kiaccu(uKanus, NepuoIudHOCTh, HaOII0IeHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJCIHUPOBAHUE.

@dusnka: MaTepusi, JHEpPrusi, Macca, arToM, JJIEKTPOH, MOJIEKYJa,
OPHEPTreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIUUUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTHYECKH aKTHBHBIC BeliecTBa (O€IKU, YIJIEBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHoJIOTUs: MUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBLHOIO MUTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE MpenapaTbl, MaTepUalibl U3
VCKYCCTBEHHBIX U CUHTETHYECKHX BOJIOKOH.

11 KIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKHM 3ieMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00010uKa. DHEPreTuuecKre ypOBHH, MOJAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeliesieHUs] JIEKTPOHOB M0 OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTYpaIKsI aTOMOB.

[Iepnognueckuit 3akoH U Ileproguyeckas cucremMa XMMHYECKUX JJIEMEHTOB
. Y. MenneneeBa. CBsi3b MEepUOIUYECKOT0 3aKOoHA U Ilepuoamdeckoil cucTeMbl
xuMudeckux aneMeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYIINaM U MEPUOJIAM.
3HayeHue MepUoANYECKOro 3aKOHA B PA3BUTUU HAYKH.

CrpoeHne BemiecTBa. XUMHUYECKas CBSI3b. BuUAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasI HEMOJISIpHAs W TOJIIpHAs, MOHHAs, MeTajuimdeckas). MexaHUu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUYECKOW CBs3M (OOMEHHBIM U  JTOHOPHO-
aKienTopHsiii). BomgopoaHas cBs3b. BaneHTHOCTh. DJIEKTPOOTPHUIATEIBHOCTD.
Crenenp okucieHusl. IOHbI: KATUOHBI U aHHOHBI.



BemectBa  MOJIEKYJIIDHOTO M HEMOJEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbl KPUCTAIUNIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIMA KPUCTAJUIMYECKON PEMIETKH.

[lonsiTne o nucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1011 BELIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHEHUM. Howmenknatypa
HEOPraHUYECKNX BeIIeCTB. ['eHeTuyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MpUHAJJICKAIIUX K Pa3IMYHBIM KJIaccaMm.

Xumudeckas  peaknusa.  Knaccudukamwss  XMMHUYECKHX — peakIuid B
HEOPraHUYECKOM M OpPraHWYECKOM XWMHHU. 3aKOH COXPAHEHHUsI MAacChl BEIIECTB,
3aKOH COXpPAHEHUS U MPEBPAILCHUS YHEPTUH MPU XUMUYECKUX PEAKITUIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inyHbIX (QaxTopoB. OOpaTuMbIE
peakuuu. XuMHUYecKOoe paBHOBecHe. DakTOpbl, BIUSIOINIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunmun Jle [larenbe.

DnekTpoiauTuueckas nuccounarus. CuibHbIe U cnadbie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAS,, HEUTPAIbHAS, IEIIOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTANbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMH4YecKux 3neMeHToB [, .
MenneneeBa», W3ydeHHE MOJEIeH KPUCTAUIMYECKUX PEMIETOK, HAOIIO/IeHne U
OMHCaHUe JEMOHCTPAIIMOHHBIX U JTa0OPATOPHBIX OIMBITOB (Pa3IOKEHUE MEPOKCUIA
BOJOPOJIa B PUCYTCTBUU KaTaanu3aTOpa, ONPEEIECHUE CPEALl PACTBOPOB BEIIECTB
C TMOMOUIbI0 YHUBEPCAIBHOIO HWHJWKATOpA, pEaKIMH HOHHOTO OOMEHa),
IPOBEICHUE TIPAKTUIECKON paboThl «BiusHue pa3nuyHbiX GaKTOPOB HA CKOPOCTh
XAMHWYECKON PEAKLINI.

Pacuérnrlie 3agaun.

Pacuétel 1O ypaBHEHUSIM XUMHUUYECKHUX pEaKIUiA, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThl, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumus

Hemeramnel. Ilonoxenune HemeraiuioB B llepuonuueckord  cucteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
du3nyecKkre CBONCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuUMepe
KHCJIOpOJIa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAUIOB (TaJIOT€HOB, CEpPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUUH  (OKCHIOB,
KHCJIOPOJICOJIEPKAITUX KACIOT, BOAOPOAHBIX COETUHEHHUI).

[IprMeHeHrEe BaXKHENIITMX HEMETAIIJIOB U UX COCTMHEHUN.



Meramnsl. Ilonoxenue merammioB B llepuoanueckon cucteMe XMMHYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTajioB. O0mue ¢uzndeckue cBoiicTBa MeTtayioB. CIiaBbl METAJLIOB.
DIEKTPOXUMHUYECKUH PsI/i HAIIPSKEHUI METaJIOB.

XUMHUYECKUE CBOMCTBA BAXHEUIIMX METAJIOB (HATPUM, KaJIMM, KaJIblLIMi,
MarHui, amfOMUHUH, LIUHK, XPOM, JKeJI€30, ME/Ib) U UX COEIMHEHUH.

OO6mue cnocoObl moiayyeHuss MetamioB. llpuMmenenne meTtamioB B ObITY U
TEXHHUKE.

DKCIEpUMEHTANIbHBIE METOJIbl H3YyYEHUS BEUIECTB W HMX MPEBpALCHUN:
U3y4YeHUE KOJUJIEKIMH «MeTamibl U CIUIaBb», 00pa3Il0OB HEMETAJJIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3aja4, HaOJI0OJIEHUE W OINHCAHHE JEMOHCTPALIUOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJCICTBUE THUIPOKCHJIA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YEe, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJIOB).

Pacuérnrlie 3agaun.

Pacuétsl mMaccel BellecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKI[MU BEIIECTB,
pac4€Tsl Macchl (00BEMA, KOJIMUECTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CIU OHO
U3 BEUIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B obecrnedeHnH SKOJOTHUYECKOW, YHEPTeTUYECKON W THUIIEBON
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIIAX POMBIILICHHOTO
MOJTYy4YE€HUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MAaTEPUAJIOB: BAXKHEUIIME CTPOUTEIILHBIE
Marepualbl, KOHCTPYKIMOHHbIE MATEpHANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKH, HAHOMATECpPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHbBIC
ya00peHwUsI.

XUMHsST U 3J0pOBbE YEJIOBEKA: MPABUJIA MCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuja OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBOM XUMUU
B IIOBCEHEBHOM KU3HHU.

MexnpenMeTHbIE CBA3H.

Peanuzamuss  MeXnpeaMeTHBIX — CBsi3ed TpW  HM3yYeHUH OOmed u
HEOPraHM4ecKorM XuMuM B 11 Kitacce OCylIECTBIISIETCS YEPE3 MCIOJIB30BAHUE KAK
OOIIMX EeCTEeCTBEHHO-HAYYHBIX TOHSATUM, TaK W TOHSATUN, SBISIOUIUXCS
CHCTEMHBIMHU ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0mre ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAy4YHbIH (PaKkT, rumoTes3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(PUKaLMs, TMEePUOJAUYHOCTh, HaOII0/IEHUE,
3KCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuKa: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PaJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEIUYMHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHusM, SKocucTeMma, Ouocdepa, Makpo- W
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpTraHU3MeE.

I'eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMBbIE, TOTUIUBO,
pecypchl.

TexHomorusi: XuMHYECKasi MPOMBIIUIEHHOCTh, METAJUTyprus, MPOU3BOJICTBO
CTPOUTEIIbHBIX MaTE€PUANIOB, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, ITHIIECBAs
MPOMBINLJIEHHOCTh,  (hapMalrleBTUYECKass  MPOMBIIIJIEHHOCTb,  ITPOU3BOJICTBO
KOCMETHUYECKUX MpernapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTe€pUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHS
0oOy4JarolUMHUCsl MPOrpaMM CpeAHero o0mero o0pa3oBaHus (JUYHOCTHBIM,
METanpeaMETHBIM M IpeaMeTHbIM). HayuHo-meTroauueckoil OCHOBOW st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIEro
00pa30oBaHUs SBISETCS CUCTEMHO-IEATEIHOCTHBIN MOJXO/.

B cooTBeTrcTBHM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHMS IpeIMeTa «XHUMHsD» Ha YPOBHE CPEIHErO
00111ero 0oO0pa3oBaHus BbIJICJICHBI CIEAYIOIIUE COCTABIISIONIHE:

OCO3HaHHE OOYYaIOIUMUCS POCCUUCKOM TpaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEIEIEHUIO;

HaJINYUE MOTUBALMU K O0yUEHUIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX LIEHHOCTEW U UCTOPUYECKUX TPaJAHLIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYalolIUMXCsl PYKOBOJICTBOBAaThCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMHA YCTAHOBKaMH, IMPUCYIIMMH LEIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4YK€ MPaBOCO3HAHUS HKOJIOTMYECKON KYJIBbTYpbl U CLIOCOOHOCTH CTaBHUTh
LEJIN U CTPOUTDH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHHUs IpeaMeTa «XHMHS» JOCTUTarOTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOM MAESATENBHOCTU B COOTBETCTBUU C
I'YMAHUCTHYECKUMH, COLUOKYJIbTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WJeaJlaMd POCCHMCKOTO TPa)kJIaHCKOro OOIeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMu U TpaBWIAMM  TIOBEJEHUS, CHOCOOCTBYIOLIMMHU  Ipolieccam
CaMONO3HAHUs, CaMOpPA3BUTHUS M HPABCTBEHHOTO CTAHOBJIEHHUS JIMYHOCTH
00yyarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHs MpeaMera «XUMUsS»  OTpa)xaroT
c(OPMUPOBAHHOCTh ONBITa IIO3HABATENIbHOM M MNPAKTUYECKON JEATEIbHOCTU
oOyyJaronuxcsi 1o peajau3alii NPUHATHIX B O0IIECTBE LIEHHOCTEW, B TOM YHUCJE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00yYaroIMMHCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

IOPENCTAaBICHUS O COLMAJIBHBIX HOpPMax M IMpaBUiIaX MEXINYHOCTHBIX
OTHOIIICHUU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAEATEIBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUH y4eOHBIX M MO3HABATENbHBIX 3a/a4, BBHITOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH MOHHMMATh M IPUHAMATh MOTHUBBI, HAaMEPEHHS, JIOTHKY H
apryMEHTHI IPYTUX MPU aHATU3€ PA3TUYHBIX BUJIOB YU€OHOU IeATeTbHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJeJIUI0
OTCUYECTBECHHON XHMMUHU;

yB@XEHHUS K MpoOIeccy TBOpUECTBAa B 00JacCTH TEOPHUM U IMPAKTUYECKOTO
NPUMEHEHUSI XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh PE3yJIbTaT
JUINTEJIbHBIX ~ HAaOJMIOJEHUM, KPOMOTIMBBIX ASKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpPECA M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMHM M TMOCIEAYIOIIEM
aHanu3e MHPOPMALUU O MEPETOBBIX TOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPAaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIMH, CBI3aHHbIE C XUMUUYECKUMU SIBICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHME IOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPHbI 310POBbS:

NOHMMaHHUs LEHHOCTEH 370poBOro U Oe3omacHoro obpas3a JKU3HH,
HEO0OXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOMIOICHU TpaBWJI OE30MaCHOTO OOpalleHHs ¢ BEIIECTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

NIOHUMAHUS LEHHOCTH TNPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHMUS MOCIEACTBUNA M HENPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
AJIKOTOJ1s, HAPKOTUKOB, KypEHHUS);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B y4€OHO-HCCIEI0BATEIbCKOM
NEeSATENbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM W APYrMX BHJAAX
NEATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHWHM NPAKTHUYECKUX 3a7ad
COI[MAJIbHOM HAMpPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IKOJIbI);



MHTEpeca K MPAKTUIECKOMY HM3YUYEHHUIO NMpodeccuil pa3IudyHoro pojia, B TOM
YUCJIE HA OCHOBE NMMPUMEHEHUS IPEAMETHBIX 3HAHUU 110 XUMUU;

YBaKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYATbHOW TPACKTOPUHU
obpazoBaHus, Oyaymiell mpodeccuy W peaau3alud COOCTBEHHBIX >KM3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 0011IeCTBa;

6) ’K0J10rH4eCKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TJIOOATBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
HKOHOMHUYECKHUX IMPOLECCOB HA COCTOSIHUE TPUPOJHON U COLUATIBHON CPEbL;

OCO3HAHUS HEOOXOJUMOCTH WCIONb30BAHUS JOCTIKEHUW XUMHH  JUIs
peleHns BOIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIb30BAHHS;

AKTUBHOTO HENpPUATHS JACHUCTBUW, MPUHOCIIIMX BpEl OKPYKAIOILIEH
IPUPOIHONU Cpefie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIE IKOJIOTHICCKUE
MOCJIEICTBUS MPENPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAILATh UX;

HaJWM4Usl Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBbTYPHI,
omnbITa NS TENbHOCTH AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOM, KOMMYHUKATUBHOMW M COLIMAIBHOM
MPAKTUKE, CIOCOOHOCTM U yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIIECTBEHHON MPAKTUKHU;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poilid B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYyYHOTO MBIIUIEHUS, CO3JaHUU I€JIOCTHOTO
NpeACTaBICHUs] 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOJAbI U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMPOoOJIeM COXpaHEHUs
IIPUPOJITHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOM
UUMBWIN3ALMK: B €€ TyMaHHUCTHUYECKON HAMpaBICHHOCTH W BaXHOW pOJIIM B
CO3/IaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPbl, PEHICHUU TI00aNbHBIX MTPOOIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPIETHUECKOM, MUILEBON U
9KOJOTMYECKON O€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, O0ECIEYEHUH YCIIOBUN
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHON IKM3HU KKIOTO UIICHA
00111eCTBA;

€CTECTBEHHO-HAYYHONW TI'PaMOTHOCTH: IIOHHMaHUs CYLIHOCTH METOJIOB
NO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



[OJTy4yaeMble 3HaHUA JJIs aHaJIM3a U OOBSICHEHUsI SBJIEHUN OKPY’KaOIIEro MUpa u
IPOUCXOIAIINX B HEM U3MEHEHUN, YMEHHUS JIel1aTh 000CHOBAaHHbBIE 3aKJIIOUYEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M MMEIOIIUXCS JAHHBIX C LEIbl0 MOJyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIONb30BaTh XHWMUYECKUE 3HAHUS s
pelIeHus Ipo0JIeM B PEANIbHBIX )KU3HEHHBIX CUTYAIUIX;

UHTEpeca K NO3HAHUIO M UCCIIEN0BATENbCKON JEATEIBHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HEMpEephIBHOMY  00pa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM IO XUMHHU B
COOTBETCTBUH C KU3HEHHBIMU NTOTPEOHOCTAMUY;

UHTEpeca K 0COOEHHOCTAM TpyZa B pa3iIu4HbIX cepax NpodecCHOHAIbHON

NEATCIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PEe3yIbTaThl OCBOCHHS YUCOHOTO TMpeaMeTa «XHUMHs» Ha
YPOBHE CpPEeAHEro 00I11Iero 00pa3oBaHUs BKIFOYAIOT:

3HaUUMbIE IS (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXTUCITUTUTMHAPHBIC (MEXKIIPEIMETHbIC) OOIeHAYYHbIE TIOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa H CIEeNU(PHUKYy METOJOB TO3HAHUS,
UCIIOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPTHsI, SBICHUE,
nmpolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCClieJ0BaHNe, HAOTIOICHIE, N3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaNbHBIC YUeOHBIC NeHCTBHs (TMO3HaBaTEIbHbIC, KOMMYHHKATHBHEIC,

PETYJISTUBHBIE), o0ecreunBaroIne dopmupoBanue (GyHKIIMOHATBHON
IPaMOTHOCTH M COL[MAIBHON KOMIETEHLUN 00yYatomuXcs;
CIIOCOOHOCTB oOyuaromxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSA M YHHBEPCAJIbHbIE y4eOHbIE
JIEMCTBUSA B II03HABATEIBHOW M COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHble pe3yabTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4e€OHBIMH  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JNEUCTBUAMU.

OBiaaenue YHHBEpPCaJIbHBIMH y4eOHBIMH MO3HABATEeJIbHBIMH
NEeHCTBUAMM:

1) 0a30Bble JJOrHYecKHe TeCTBUSI:

CaMOCTOATENbHO  (OPMYJIMPOBATh W aKTyalM3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPENENATh LU JACATEIBbHOCTH, 3aJaBas [apaMeTpbl U KPUTEPUU HX
JOCTHKEHHSI, COOTHOCUTD PE3YNIbTATHI JEATEIBHOCTH C ITIOCTaBICHHBIMU LIEIISIMY;

WCIIOJIB30BaTh NPU OCBOCHUM 3HAHUM NPHUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBIE NPU3HAKU MOHITUM M YCTAHABIMBATH X B3aUMOCBSA3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS [l OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHU;

BbIOMpAaTh OCHOBAaHUSA M KPUTEpUHU [UIS KIACCU(PHUKAUMU BEIIECTB H
XMMHUYECKUX PEAKIUN;

yCTaHaBJIMBaTh IMPUYMHHO-CIEICTBEHHBIE CBSI3W MEXIYy H3y4YaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKIeHusi (MHIYyKTUBHbIC, JEAyKTUBHBIE, IIO
AQHAJIOrMM), BBIABISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B pPaccMaTpHUBAEMBIX
ABJICHUAX, (POPMYIUPOBATH BBIBOBI U 3aKJIIOUEHUS;

IIPUMEHATH B IPOLIECCE NO3HAHUS, UCIIOJIB3YEMBbIE B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA30BBIBATH MOJIEIbHBIE MPEICTABIECHUS — XUMUYECKHI
3HaK (CHMBOJI) DJE€MEHTa, XHMHuYeckas (opMyia, YpaBHEHHE XUMHUYECKOU
peakuuu — IMpU pelIeHWH Y4YeOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3aj]ad,
IIPUMEHATh Ha3BaHHbIE MOJCIIbHBIC IIPEICTABICHUS Ul BBISABICHMS XapaKTEPHBIX
IPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHM.

2) 6a3oBble McCIeA0BATEILCKIE eiiCTBHSI:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHUS BELIECTB M XUMHUYECKUX
peakuuii;

(opMyIMpPOBATH LIEJIM U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSITEIbHO C(OPMYIUPOBAHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTA
MO3HAHUSI U OCHOBBI Uil (DOPMHUPOBAHMS THUIOTE3bI 10 MPOBEPKE MPaBUIBHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBbIKAMH CAMOCTOSITENIBHOTO IIJIJAHUPOBAHUS M IPOBEICHHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSTENbHO IPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTh
000011EHNS U BBIBOBI OTHOCUTENIBHO TIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIM OTYET O IPOJETAHHON padboTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJOB pEUICHUS IPaKTUYECKUX 3a1ad, NPUMEHEHHUIO pa3INnYHBIX
METO/I0B [TO3HAHHS.

3) paGora ¢ nHpopmanuei:

OpUEHTHPOBATbCS B pPa3IMYHbIX MCTOYHHMKAX HHPoOpMauuud (HAy4YHO-
HOMYJISIpHAsl JUTepaTypa XMMHMUYECKOIO COJEp)KaHHUsA, CIPaBOYHBbIE IOCOOUS,
pecypcebl HTEpHeTa), aHanmu3upoBaTh MHMOPMALMIO PA3IMYHBIX BUAOB U (OopM
Ipe/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTB;



dbopMyIMpOBaTh 3aNPOCHl U MPUMEHATh PA3IUYHBIC METOJBI IIPU TIOWCKE U
oToope wuHbOpMALIUKM, HEOOXOIUMOM JUIsl BBIMOJHEHHS Y4YeOHBIX 3ajad
OIIPENIENIEHHOTO TUIIA;

npUOOPETaTh OMBIT KCIOIL30BAHMS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO  BBIOMpaTh  ONTHUMaJbHYIO  GoOpMy  TpeACTaBICHUS
uH(popmaiuu (cxeMbl, rpaduKu, TMarpaMmbl, TAOJIUILIbI, PUCYHKH U IPYTHUE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeACTBA NpH paboTe C
XUMHUYECKON uWHpOpMamuen: MNpUMEHSATh MeXnpeaMeTHble ((du3nueckue u
MaTeMaTH4YECKHUE) 3HAKH U CUMBOJIBI, (OpMYJIbl, aO0OpeBHATypbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HAaTJISJHOCTH.

OBJjiaieHNe YHHBEPCATbHBIMH KOMMYHHUKATUBHBIMM J1e/iCTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOW TEMbl B X0JI€ JUajIoTa U/WIH
JTUCKYCCHUHW,  BBICKA3bIBaTh  HWaAEH, (OPMYJIUPOBATh CBOWM  MPEIIOKEHUS
OTHOCUTEJLHO BBIMIOJTHEHUS TIPEIOKCHHON 3a/1a4K;

BBICTYIIaTh C TPE3CHTAIMEeH pe3yJIbTaTOB IO3HABATEIHLHOW JEATEIIbHOCTH,
MOJTYYE€HHBIX CAMOCTOSITEILHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJTHEHUHU
XUMUYECKOTO DKCIIEPUMEHTA, MPAKTHUYECCKOW PabOThI MO MCCICTOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, pealn3allid y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
0 pe3yJibTaTaM IMPOBEAEHHBIX HCCICAOBAHUNA MyTEM COTJIACOBAaHMS IO3UIMNA B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHEHUSIMH.

OBj1ajieHHe YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JI€CTBUSIMU:

CaMOCTOSATENILHO IJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEeIIbHOCTh, Ompesess e€ MedMu W 3ajJadyd, KOHTPOJIMPOBaTh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeajiaraéMblii  aJlroOpuT™M JACHCTBHM IpHU
BBITIOJITHGHUHM YYEOHBIX U HCCJIEAOBATEIbCKUX 3a7ad, BBIOMpaTh HamOoJee
3¢ (dEeKTUBHBIN CMOCO0 HMX pereHuss ¢ y4ETOM TOMyYeHHS HOBBIX 3HAHUH O
BEIIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIIECTBIISATh CAMOKOHTPOJIb CBOEH JIEATEIIbHOCTH Ha OCHOBE caMoOaHaIu3a
1 CaMOOILIEHKH.

IHNPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XuMUS»
OTPaXkaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH O XHUMHYECKOH  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUU SIBJICHUU



npupoabl, B  (OPMUPOBAHMM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pElIeHUS] TPAKTUYECKUX 3a1ad
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHMM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraloIIue MOHATHS (XMMHYECKUH JJIEMEHT, aToM, 3JEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJI1a, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (popmyna (pa3BEpHYTas W COKpamEHHas), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIEpOJHBbIN cKener, (yHKIMOHAIbHAs TPYIIa,
paguKai, U30MeEpHs, U30MEPBL, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YTIEBOLOPOBI,
KUCJIOPOJI M a30TCOAEpPKAIIME COCIUHEHUS, MOHOMEp, MOJUMEP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranundeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3bIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalne B OCHOBE MOHUMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
SIBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBONCTBAaX, COCTaBe, IMOJYyYCHUU U
0€30MacHOM HCIIOJIb30BAHUU BAXXHEHIINX OPraHUYECKUX BEIIECTB B OBITY H
IIPAaKTUYECKOM AEATEIbHOCTH YEJI0OBEKA;

c(hOpPMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIONIUE MOHSATUS MPHU
ONMCAaHUH COCTaBA, CTPOCHUS U MPEBPALIEHUN OPTraHUYECKUX COECTUHEHMUII;

c(OPMHUPOBAHHOCTh YMEHHI HCIMONb30BATh XMUMHYECKYI0 CHUMBOJIUKY JUISI
COCTaBJICHUSI MOJEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpaAIIEHHOMN)
dbopMynT OpraHMYECKHX BEIIECTB W ypaBHECHUN XUMHUYECKUX PEAKIUH,
W3rOTaBIIMBaTh MOJIENM MOJIEKYJ OPTaHMYECKHX BEUIECTB MJIs WILTIOCTPAIUU HX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIWBATh MPUHAIIEKHOCTh H3YYEHHBIX
OpPraHMYeCKUX BEIIECTB IO WX COCTaBY U CTPOEHUIO K OINPeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEeHuN (yriIeBOJOPOABI, KHCIOPOA M a30TCOIEpKalue
COCIMHEHHMSI, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUs), JaBaThb WM Ha3BaHUS 10
cucrematudyeckod Homenkiarype (IUPAC), a Takxe NPUBOIUTH TPUBUAIbHbBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BELIECTB (ITWIEH, MPOMWIECH, AalETUJICH,
TWJICHIJIMKOJb, TIHIEpUH, (eHos, GopMalbAeTu], aleTaabIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, HeJII0J103a, TIUIUH);

c(OPMHUPOBAHHOCTh yMEHHUS ONPENCISITh BUABI XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHATHh TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranunveckux BemectBs A. M. Bytieposa st 00bICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUSI MaCChl BEIIECTB;

c(OPMHUPOBAHHOCTh ~ yMEHWH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
dbu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, 3TaH, ATWJIEH, NPOIWJIEH, alleTUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ, ATAHOJ, ATHUJIEHIJIMKOJb,
TIIAIepYH, (EHOJI, alleTaNbICTH ], MypaBbUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxmaJi, IeJUTI0JI03a, AMUHOYKCYCHAsl KUCIOTa), HILTIOCTPUPOBATH TEHETUUYECKYTIO
CBSA3b MEXJYy HUMHU YPaBHEHHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIMMA C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbs (He(pTh, TPHUPOIHBIM Ta3, Yyrojib), CIOCOOBI HX TMEepepabOTKH U
PaKTUYECKOE TPUMEHEHUE MPOIYKTOB NEpepadOTKy;

c(hOPMHPOBAHHOCTh YMEHHA TIPOBOJIUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA MCXOMHOTO BEIIECTBA WJIM MPOTYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX
BEIIECTB WU MPOAYKTOB pPEaKIINm);

c(hOpPMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/IaX HAYYHOTO TO3HAHUS, UCTIONB3YEMbIX B XUMUU TIPU U3YyUYEHUU BEIIECTB U
XUMHUYECKHUX SBJICHUHN (HaOJIIOAeHNEe, M3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHE),
UCIOJIb30BaTh CHUCTEMHBbIE XWMUYECKHE 3HAHUS JMJId MPUHATHA pEHICHU B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh MIPaBUia MOJIb30BAHUS XUMUYECKOM
nocyJ10ol 1 JabopaTOpHBIM OOOpYJOBaHUEM, a TaKXkKe IMpaBuiia OOpalieHus: C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSIMH IO BBITIOJIHCHHIO JTa0OPATOPHBIX
XUMUYECKUX OIBITOB,;

c(OPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBIMIOJHATH XWMHYECKHIM
AKCIIEPUMEHT (ITpeBpallleHHs] OPraHMYECKUX BEIIECTB MPU HArPEeBaHUU, MOJTyUEHUE
STUJICHA W W3YYCHHE €ro CBOMCTB, KaueCTBEHHBIE PEAKIIMA OPTaHUYECKHUX
BEIIECTB, JCHATypaIusi OCIKOB NMPH HArPEBAaHWU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHUM C TMpaBWIAMU TEXHUKA OE30MaCHOCTH TMpU OOpalieHUuu C
BELIECTBAMU U J1abOpaTOpHBIM OOOpPYAOBAaHUEM, MPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO JKCIEpUMEHTa B (OpME 3amucH YpaBHEHHH COOTBETCTBYIOIIMX
peaknuii 1 GopMyIHPOBATH BEIBOABI HA OCHOBE ITHUX PE3YyJbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uH(popmanuu, HTEpHET U Opyrux);



cOpMHUPOBAHHOCTh ~ YMEHUW  COONIOJATh  MpaBWIa  SKOJOTHYECKH
1eJ1eCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JIE€ATENBHOCTH B LEJSAX
COXPaHEHMSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOJHOW CpPEAbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSI HA >KUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokasarens [IJIK, moscHsITh Ha mpumepax crocoObl
YMEHBIICHUS W NPENOTBPAICHUS KX BPEIHOIO BO3ACHCTBUS Ha OpPraHU3M
YEIIOBEKA;

JUTsl OOYYaroNIMXCsl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: yYMEHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUI;

JUISL CIIETBIX M CJIa0OBUIAAIIMX OOYyYarolMXCs: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins mis 3amucn XuMHYeCKuX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudeckas
XUMUSD» OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHMHYECKOH  COCTaBIISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B TIO3HAHUU SBJICHUU
npuposibl, B  (OPMUPOBAHWU MBIIUICHUS U KYJAbTYpbl JIMYHOCTH, €&
GyHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM TSI pEIICHUS TPAKTUISCKUX 3a1ad
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO W IIPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMUYECKUM 3JIEMEHT, aToM, M30TOom, S-, p-, d-
AJIICKTPOHHBIC OPOHWTANIM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJSPHBIH OO0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIATEIILHOCTh, CTENIEHb OKUCICHUS, XMMHUUECKAs CBSI3b
(KOBaJIeHTHAsl, MOHHAsS, METANTMYECKas, BOJOPO/IHAS ), KPUCTAIUIMYECKasl pelIéTKa,
TANBl XUMHUYECKHX  PEAKIHUH, PACTBOpP, DIIEKTPOIUTHI,  HEJIECKTPOIUTHI,
AJIEKTPOJIUTUYECKAS] JIMCCOLMALMSA, OKHCIWUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIMu, XMMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOW JUCCOLMalnM, nepuoandeckuid 3akoH [[. M. Menpneneesa,
3aKOH COXPAHEHHSI MACChl BEHIECTB, 3aKOH COXPAHEHHS W MPEBPAIIECHUS] SHEPTUH
pY XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIUYECKHU SI3bIK XHMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHHUS MNPUYUHHOCTH H
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30IMaCHOM MCTIOJIB30BaHINHN BAKHEUIITNX HEOPTaHUIECKHUX
BEIIIECTB B OBITY U MPAKTUICCKOM JICITSIHPHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPU3HAKH TOHSITHUH,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHSA IPHU
ONMMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX MPEBPAILCHHUIA;

c(OpPMUPOBAHHOCTh YMEHHI HCIHOJB30BaTh XWMUYECKYI0 CHMBOJHKY IJIs
coctaBieHuss (OpPMYJ BEIIECTB M  YPaBHEHHM XHMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYEeCKUX BEUIeCTB (yrapHblid Tra3, YIJIEKUCIbIA ra3, aMMHUaK, rameéHas
U3BECTh, HEralIEHasl U3BECTh, MUTHEBAS COAA, IUPUT U APYTHE);

c(OpPMUPOBAHHOCTh YMEHUN OIpPENEsATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METAJNINYECKasi, BOJAOPO/HASA) B COCIUHEHUAX, TUI
KPUCTAJUIMYECKONM PEIIETKM KOHKPETHOrO BeEIllecTBa (aTOMHAas, MOJIEKYJsIpHasd,
VMOHHAsA, METAJJIMYECKAs), XapaKTep CPebl B BOJHBIX paCTBOPAX HEOPTaHUYECKUX
COCIMHECHM;

c(hOpMHUPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAIIIEKHOCTb
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OMpPENeiICHHOMY KIacCy/TpyIine
COEIMHEHMH (TMpOCThIE BEUIeCTBA — METAUIbl U HEMETAJlJIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIEC TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PaCKPBIBaTh CMBICI MEPUOANYECKOrO 3aKoHa /I,
N. MeHnaeneeBa u 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLTYI0, OOBICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB llepmonnueckoi CUCTEMBI
xumudeckux snmeMentoB JI. M. MeHneneeBa, MCHONB3yS MOHATHA «S-, p-, d-
DIIEKTPOHHBIE opouTtamm, «QHEPIreTHYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COCIMHEHUN
1o nepuoaam u rpynnam [lepuoguuecko cucteMbl XUMAYECKUX 351eMeHToB []. U.
Menpeneena;

c(OpMHUPOBAHHOCTh YMEHUH  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHAYECKHME CBOMCTBA HEOPraHUYECKUX BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSA3M MEXAY HEOPraHMYECKUMU
BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3MYHBIM TMPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
3 dekTy peakiru, U3MEHEHHUIO CTEMEeHEW OKHCICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKLMK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTaBJSTh YPABHEHMSI PEAKIMA Pa3TUIHBIX
THUIIOB, MOJHBIE U COKpPAIIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCIIOBHSI, PU KOTOPBIX 3TH PEAKLUHU UAYT O KOHIIA;



cOPMUPOBAHHOCTh YMEHUN NPOBOAMUTH pEaKUUH, MOATBEPKIAAIOIINE
KaueCTBEHHbIM COCTaB pAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
OTIBITHBIM TyTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHX
BEIIECTB;

cOPMUPOBAHHOCTh YMEHHM  pacKpblBaTh CYIIHOCTb  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKLUA MOCPEIACTBOM COCTABJICHUS AJIEKTPOHHOrO OajaHca
3THUX PEAKIINM;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
pPEeaKIMK OT Pa3INYHBIX (PAKTOPOB; XapaKTEep CMEIIEHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTBus (npunuun Jle llatense);

chOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE MPOLECCHI,
Jealiie B OCHOBE MPOMBIIUICHHOTO MOJMYyYEHHUsl CEPHOM KUCIOTHI, aMMHUaKa, a
TaKke CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAYUYHBIX MPUHIIMIAX U
AKOJOTHYECKUX MPOoOIeMax XMMUYECKOTO IPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH MPOBOAWUTH BHIYHUCICHHUS C HCIIOJIb30BAHHEM
NOHATHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B
IpU XUMHUYECKHX PEeaKIUsiX, MacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacce UM O00BEMY OJHOIO M3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOTO 3¢ (deKTa peakind Ha OCHOBE 3aKOHOB COXPaHEHHs] MacChl
BEIIECTB, IPEBPALLECHUSI U COXPAHEHUS SHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHUI COOIIOAaTh MpaBUiia MOJIb30BAHUS XUMUYECKON
nocyJ10l 1 JabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe IMpaBuiia OOpalieHus: C
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKIHMSMHU MO BBITIOJHEHUIO JTa0OpaTOPHBIX
XUMUYECKUX OIBITOB,;

c(OPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBITIOJHATH XUMHYECKHM
AKCIIEPUMEHT (pa3jlo’KeHHE MEePOKCHUa BOJAOPOAA B MPUCYTCTBUM KaTalW3aTopa,
OTIpeieNieHuEe CpeAbl PacTBOPOB BEHIECTB C IOMOIMIBIO YHHBEPCAIBHOTO
WHAMKATOpa, BIMUSHUE Pa3INYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW peakiuH,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdar-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHE SKCIEPUMEHTAIBHBIX 3a7a4 I10
temaM «Metamie»y U «HemeTamnasl») B COOTBETCTBHM C TMpaBWJIAMHU TEXHUKU
Oe3omacHOCTH TpU OOpaIllEeHUU C BEUIECTBAMH U JIAOOpAaTOPHBIM 000pPYA0BaHUEM,
OPEICTaBISITh Pe3yJbTaTbl XUMHYECKOIO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakiuil U (OpMyIUpOBaTh BBHIBOJLI HA OCHOBE
ATUX Pe3yJIbTaTOB,

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3UPOBATH XHUMHUYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEJCTBA MAacCOBOM
KOMMYHUKaluu, UHTepHET U ApyTHX);



cOpMHUPOBAHHOCTh ~ YMEHUW  COONIOJATh  MpaBWIa  SKOJOTHYECKH
1eJ1eCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JIE€ATENBHOCTH B LEJSAX
COXpPaHEHHSI CBOETO 3JI0POBbSI M OKpYKarolled MPUPOAHON Cpejbl, OCO3HABAThH
OMACHOCTb BO3/ICHCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokasarens [IJIK, mosicHAT, Ha mnpumepax CrnocoObl YMEHBIIEHUS U
NPEAOTBPAILCHUS UX BPEAHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs 00y4YaroIIuXcsi ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL  CIEeNbIX M ClHa0OBHUIAIIMX OOYYalOLIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpaiins nis 3anucu XMMUYECKHUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosaunuyectBo yacos DJIEKTPOHHbIE
No 11/ HaumeHoBaHue pa3ieioB U TeM (undgposbie)
°n/m
NporpamMmbl Bcero Kontposbubre | Ipakruyeckue o0pa3oBaTe/bHbIE
padoThl padoThI pecype
Pa3nes 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XHMHUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHNYECKUX COETUHEHUN A. 3
M. bytneposa
Hroro no paszneny 3
Pasnen 2. Yriaesoaopoabst
2.1 [IpenenbHble yTIE€BOOOPOABI — AJTKAHBI 2
27 HenpenenbHbie yrieBogopoAbl: aJKEHBI, 6 1
' AJIKaJIMEHBI, AJIKUHbI
2.3 ApoMaTnyecKue yriieBogopo bl 2
24 [IpupoaHbIE HCTOYHUKH YIJIEBOIOPOIOB 3 |
' U UX nepepadboTka
Hroro no pazneny 13
Paznen 3. Kucinopoacoaepskamnue opranndeckue coeJMHHeHU s
3.1 Crnuptsl. DeHon 3
19 Anpaerunpl. KapOOHOBBIE KHCTIOTHI. 7 |
' Coxuble 3(QUpEbI




3.3 VrieBoasl 3
Wroro no pazaeny 13
Pa3znean 4. A3oTcoaeprkaniue Oprannyeckre coeJuHEeHUs

4.1 AmuHBI. AMHHOKHUCTOTHI. benku 3
Hroro no pazaeny 3
Paszgea S. BbicokoMoJIeKy/JISIpHbIE COeIUHECHUSA

5.1 ITnactmaccel. Kayuyku. Bonoxna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KITACC

KoanuecTBo yacos JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
en/n KonTpoabHbl IIpakTHyecku
NMPOrpamMmMbl Bcero OHTpO ¢ p eckne o0pa3oBaTe/ibHbIE
a00ThI a00ThI
pabo pabo pecypchl
Paznen 1. TeopeTnueckne 0CHOBBI XUMUM
Ctpoenue atomoB. [lepuoanyueckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XuMHUYECKUX 3
anemenToB JI. . MeHnneneeBa
12 Crtpoenue BemiectBa. MHOT0OOpasue 4
' BEILIECTB
1.3 XHUMHUUYECKUE PEAKIUU 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi xummusi
2.1 Mertauibl 6 1
2.2 Hewmeranis 9 1 1
)3 CBs3b HEOPraHUYECKUX U OPraHUYECKUX )
' BEILECTB
Wroro no pazaeny 17
Pa3nen 3. Xumus u ;Ku3Hb
3.1 XuMUs U )KU3Hb 4
Hroro no pazneny 4




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34




IHOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne
/o

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

JIEKTPOHHbBIE
nudposbie
oOpa3oBaTeJibHbIEC

pecypchl

IIpeamer opraHu4ecKoOn XUMUH, €€
BO3HMKHOBEHHE, PA3BUTHE U 3HAYCHUE

Teopus cTpoeHnss OpraHMYeCcKUX
coenquHeHuit A. M. Bytneposa, e€
OCHOBHBIC ITOJIOKCHU A

[IpencraBnenue o knaccuukanuu
opranuveckux Bemiects. Homenkmarypa
(cucremaTudeckas) U TPUBUAIBHBIC
Ha3BaHUS OPraHMYECKUX BEIICCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHUECKUN PsijT

Mertan u 3TaH — npocTeuire
MIPEICTAaBUTENH aJTKaHOB

ANKeHBI: cOCTaB U CTPOCHHC, CBOMCTBaA

DTWICH U MPOMUIIEH — MPOCTEUIINE
MIPEICTAaBUTENH aJTKEHOB

[Ipaktuueckas pabora Ne 1. «Ilomyuenue
STUJIEHA U U3YYEHHE €TO CBOMCTBY

Ankanuensl. byraauen-1,3 u




MetunOyTanueH-1,3. [lonyuenue
CUHTETUYECKOIO KayuyKa U PE3UHBI

10

AJKHMHBIL: COCTaB U 0COOEHHOCTH
CTPOEHMS1, TOMOJIOTMYECKHUN PsiA.
AneTtuieH — npocTtermunit
IIPEICTaBUTEND aJIKUHOB

11

Brprurcienus no ypaBHEHHUIO
XUMHYECKON peaKIuu

12

Apenbl: 6eH301 1 TosyoJl. TOKCHYHOCTh
apeHoB

13

['enetnyeckas CBs3b yIiIeBOJAOPO/IOB,
MIPUHAJISKAIINX K Pa3IMYHbIM KJlaccaM

14

[TpupoaHbIe UCTOYHUKH YTIEBOIOPOJIOB:
MPUPOHBIN ra3 U MOMYyTHBIE HEPTIHBIC
rasbl, HeTh ¥ IPOJYKTHI €&
nepepaboTKu

15

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC
rassl, HeTh ¥ MPOIYKTHI €&
nepepaboTku

16

O06o0061IeHre 3HaHUH TI0 pa3aeTy
«YTIeBoaopoab»

17

[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoi. BomopoaHas cBs3b

18

MHoroaToMHBIS CIIMPTHBI: STUJIICHTJINKOJIb
U IIMLOCPpUH




19

DeHOII: CTPOCHUE MOJIEKYJIBI,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

20

Anpaeruapl: hopManIbaACTHI U
areranpaerug. Anerod

21

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbHHAS U
yKCyCHast

22

[TpakTuyeckast padbora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD»

23

CTeapI/IHOBaﬂ " OJICMHOBAas KHCJIOTHhI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI>IX
KHCJIOT

24

ME11a KaK COJIM BBICIIMX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC ﬂeﬁCTBHC

25

CroxHble 3(upbl Kak MPOU3BOHbIE
KapOOHOBBIX KUCIOT. [ 'uapomu3
CJIO’KHBIX 3(hupoB

26

XKupsl: runponus, npuMeHeHue,
OuosIornvecKas poJib KHUPOB

27

VYraeBojpsl: cocTaB, Kiaccuukanus.
Baxueiime npeacTaBuTeNu: TIII0K03a,
¢bpykTo3a, caxapo3a

28

Kpaxmai u nemirono3a Kak IpupoHbie
MOJINMEPBI

29

O06001IeHre 3HAHU 1O pa3aety




«Kucnopoaconepxaine opraHuuecKue
coeauHeHus»/ Beepoccuiickas
poBepoyYHas paboTa

30

OOmast XxapakTepucTUKa
a30TCOJICPIKAIIX OPraHMYECKUX
coenuHenuii / Beepoccuiickas
IpoBepoyHas paborta

31

AMUJHEBI: METHJIAMWH W aHWJINH

32

AMMHOKHUCIIOTHI KaK aM(pOTEepHbIE
OpTraHUYECKUE COSTUHEHUS, UX
Ouonorudeckoe 3Hadenue. [lentuapr.
benku xak npupoaHbie
BBICOKOMOJIEKYJIIPHBIE COETUHEHUS

33

OCHOBHBIE TTOHSTHSA XUMHU
BBICOKOMOJICKYJISIPHBIX COE€IUHEHMI

34

OcHOBHBIE METO/BI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEMHEHU.
[ImacTMacchl, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJLHBIE
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYeHUs

DJICKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKHH 3JIEMEHT. ATOM.
DnexTpoHHass KOHPUTYpalKs aTOMOB

Ilepuonuueckuii 3akoH u [leprnoanyeckas
cHCTeMa XUMHYECKHUX 3aemMeHToB /. .
Meneneesa, ux CBsi3b C COBPEMEHHOU
TEOpHUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOUCTB
XAMUYECKHX DJIEMEHTOB U X COCIUHCHUN
0 TPYIIIIaM U MepuojiaM. 3HaueHHe
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux diemMenToB .M. Menngeneesa
B Pa3BUTUU HAYKH

CrpoeHue BeniecTBa. XuMU4eCKas CBs3b,
e€ BU/IbI; MEXaHU3MBbI 00Pa30BaHUS
KOBAJICHTHOU CBsA3U. Bogopoanas cBsA3b

BaneHTHOCTB. DNEKTPOOTPULIATENBHOCTb.
CreneHb okucieHus. BelectBa
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO
CTPOCHUSA

IlonsTue o AUCIICPCHBIX CUCTCMAX.
HUctunabIe N KOJIIIOMJHBIC paCTBOPEI.




MaccoBas J0JIs1 BEIICCTBA B PaCTBOPC

Knaccudukanus u HoMeHKIIaTypa
HEOPTaHMYECKUX COSAMHEHUN.
I'eneTnyeckas CBsI3b HEOPTraHUUECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukarus XuMHUeCKuX peakiuui B
HEOPraHUYECKOW U OPraHU4YECKON XUMUH.
3aKOH COXpaHEHHUsI MacChl BELIECTB; 3aKOH
COXPAHEHUS U IPEBPAIICHUS YHEPTUU IIPU
XMMHMYECKHUX PEaKIHAX

CxkopocTts peakiuu. OOpaTMbIe PEaKIIUH.
XUMUYECKOE paBHOBECHE

10

[Ipaktrueckas padorta Ne 1. «Bnusaue
pa3nu4YHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKIIUN»

11

DNEeKTPOIUTHYECKAS JUCCOLUALUS.
[TonsiTue o BogpopoHoM nokasarene (pH)
pactBopa. Peakuuu nOHHOTO OOMEHa.
I'mpponus opraHnveckux u
HEOpPraHMYECKUX BEIIECTB

12

OKHUCIUTENTEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonsarue o0 anekTponuze
pacIuiaBoB U pacTBOPOB CoJieit

13

O06001IeHre 3HAHMH 10 pa3aety
«TeopeTnyeckrie OCHOBBI XUMHUU»

14

MeTaJ'IJ'IBI, HX ITOJIOKCHHC B
HepHOﬂHHGCKOﬁ CHUCTEMEC XMMHUYCCKHUX




anemenToB . 1. MenneneeBa u
0COOCHHOCTH CTpOEHHUs aToMOB. O01IHe
(u3nUuecKre CBOMCTBA METAIIIOB

15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUI
PsA HAIPSKEHUN METAJIOB

16

XHUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HaTpUH, Kaaui, Kaablui,
MarHui, aJJlOMUHUAN) U UX COCTUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COETUHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a 1
HUX COEIUHEHNU

19

[IpakTuueckas pabora Ne 2. "Pemienue
HKCHEPUMEHTAIbHBIX 33134 110 TeEMe
«Metaine»"

20

HemeTtannsl, uX monoxkeHue B
[lepuoanueckoii cucTeMe XUMUUYECKUX
anementToB . 1. MenneneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

DuU3NYECKUE CBOKWCTBA HEMETAIIOB.
AnoTponusi HEMETaUIOB (Ha IpUMeEpe
KHCJIOpoJia, cepbl, hocdopa u yrieposa)

22

XHWMHUYECKUE CBOMCTBA FAJIOT€HOB, CEPBI U
UX COeIMHEHUH

23

XUMHYECKHE CBOMCTBA a30Ta, hochopa u
HUX COETUHEHNN




24

XHUMHUYECKUE CBOMCTBA yIiepoia, KPEMHHUS
U UX COeJUHEHUN

25

[IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U
HUX COeIUHEHUN

26

O0001IeHrEe U CUCTEMATH3AIMS 3HAHUH 110
TeMe «HemeTamnsny. Berauciaenus mo
YpaBHEHUSIM XUMHYECKHUX PEaKIHid 1
TEPMOXUMHUYECKHE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemeramier"»

28

O0001IeHre 3HaHUI IO TEMaM
«Metame»y 1 «Hemetamien)

29

Heopranunueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpraHNYECKUE OCHOBAHUSA

30

AmdoTtepHble HEeOpraHu4ecKue 1
OopraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPIraHUYECKUX
BELIECCTB

31

Poib xuMuu B 00ecIieueHNN
9KOJIOTUYECKOM, IHEPTETUIECKON 1
MUIIEBON OE30MTaCHOCTH, Pa3BUTHHU
MeIULIMHEI

32

[IpencraBienust 06 0OIMMX HAYYIHBIX
MPUHIIMITAX TPOMBIIUICHHOTO TOTYYCHUS
Ba)KHEHIIINX BEIIECTB




33 UYenoBek B MUpE BEIIECTB U MaTEPUAIOB

34 XuUMUA U 3J0pOBbE YEJIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIIACC

Kon
NMpoBepPsIEMOro
pe3yJjbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

1

TeopeTnyeckrue OCHOBBI OPTaHMYECKOM XUMHUH

1.1

ChopMupoBaHHOCTh NPEACTABICHUNH O XHMHYECKOH COCTaBJIAIOLICH
€CTECTBCHHOHAYYHOM KapTUHBI MHpa, pOJM XMMHHM B II03HAHHU
SIBIIGHUH TPUPOJbI, B (POPMHUPOBAHUM MBIIUIEHUS U KYJbTYpPbI
JTUYHOCTH, €€ (YHKUMOHAJIHHOH TPaMOTHOCTH, HEOOXOTUMOHN st
pelieHusl TPAKTUYECKUX 3a7ady M HKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIICHUSA K CBOCEMY 310POBbIO U HpPIpOI[HOfI cpeac

1.2

Brnagenne cuctemMoil XUMUYECKHMX 3HAaHUH, KOTOpas BKIIIOYAET:
OCHOBOTOJIAraroIue MOHSITUS (Monexyna, BaJICHTHOCT,
ANEKTPOOTPHUIATEILHOCTD, CTENEHb OKUCIICHHS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsT Macca, MOJISIPHBIA OOBEM, YTICPOJHBIA CKEJeT,
GyHKIIMOHANIBHAS ~ TpyMma,  paaudKal,  H30MEpHs,  H30MEpHI,
TOMOJIOTHUECKUN PpSANl, TOMOJOTH, YTJIEBOJOPOABI, KHCIOPOA- H
a30TCcOJEpKaIINe COCIUHEHHs, OMOJOTMYeCKd AaKTHUBHBIE BEIIECTBA
(yrieBompl, KHUpPBI, OCJIKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJIMHEHUS); TEOPUHM W 3aKOHBI (TeopHs
XUMHUYECKOTO CTPOCHMsI opranuueckux BemiectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMUH, (DaKTOJIOTHYECKHE
CBEICHHMsI O CBOMCTBaX, cOCTaBe, TMOJIYYEeHUHM U OE30MacHOM
WCIIOJIb30BAaHUN  BaXXHEHMIIMX HEOPraHMYEeCKHMX U  OPTaHUYEeCcKUX

BEIIECTB B OBITY M MPAKTUIECKOH JIEATEITLHOCTH YEIOBEKA

1.3

ChopMupoBaHHOCTh yMEHHM BBIABIATH XapaKTepHbIE IPHU3HAKU
MOHSATUW,  yCTaHABIMBAaTH WX  B3aWMOCBS3b,  HCIOJIB30BAThH
COOTBETCTBYIOIIME TMOHITUS TPH ONHCAHUM COCTaBa, CTPOCHUS U

MpeBpaIIeHUI OpPraHU4YEeCKUX COCIUHEHUN

1.4

c(OPMHPOBAHHOCTh YMEHUN HCIOIH30BATH XUMUYECKYIO CHMBOIIUKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOI,
cokpamEéHHoN) (opMya OpraHMYECKUX BEUIECTB U ypaBHEHUU
XUMHUYECKHUX PEaKI[1il, U3rOTaBIMBATh MOJEIIN MOJIEKYJ OPTaHUYECKUX
BEILIECTB Ul WIIIOCTPALUU UX XUMHUYECKOIO U MPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopMHUpPOBAaHHOCT,  YMEHHUU  YCTaHABJIMBATh  MPUHAJICKHOCTH
W3YYECHHBIX OPraHMYECKHUX BEUIECTB MO MX COCTaBy M CTPOEHUIO K
ompeAenéHHOMY Kiaccy (Tpynme) CoeauHeHH (YTJIeBOJOPOJIbI,
KHCIIOPOJIT M a30TCOJEpXKallhe COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COE€IMHEHMs), JaBaTh UM  Ha3BaHUA MO0  CHCTEMaTHYeCKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHUS ONPEACIATh BUABl XUMUYECKOW CBS3H B

OpPraHMYECKUX COEAMHEHUAX (OAUHAPHBIE U KPaTHbIE)

1.6

ChopMUPOBaHHOCTb ~YMEHHUS HPUMEHATh: TOJOXKEHUS  TEOpHUH
CTpoeHHsl opranuyeckux BemectB A.M. BytnepoBa mis o0bscHeHus
3aBUCUMOCTH CBOWCTB BELIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCIICCTB

YrieBoaopobl. Kucnoponconepxaniue 151 a30TCOJIEpKaILNE

OpTraHUYCCKUC COCIUHCHUS. BBICOKOMOJIGKYJISIPHBIG COCAMHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN TNPUBOAWTH TPUBHAJIbHBIE Ha3BaHUs
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AlleTUJIEH,
STUJICHIJIMKOJb, TIULEpUH, (eHon, (opManbIerus, aneTaibAerun,
MypaBbMHAs KHCJIOTa, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KHCJIOTa,
CTeapMHOBasl KHCIOTa, IJIIOKO3a, (DpyKTO3a, Kpaxmai, LeJuIroiIo3a,

TJIMLMH)

2.2

ChopMHUpPOBAaHHOCT, yMEHUH XapaKTEPH30BaTh COCTaB, CTPOCHHE,
¢u3nyeckne W XWMUYECKUE CBOWCTBA THUIHYHBIX MPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
MpOMUJIeH, amneTuieH, OyramueH-1,3, merunOyraauen-1,3, OeHzomn,
METaHOJ, ATaHOJI, ATUJICHTJIUKOJb, TJIHICPUH, (EHOJI, aleTalbIerHI,
MypaBbUHAsS M YKCyCHasi KHUCJIOTBI, TJIFOKO3a, Kpaxmaj, IeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

23

ChopmupoBaHHOCTh YMEHHS WILTIOCTPUPOBATh T€HETHUYECKYIO CBS3b
MEXIy  TUIAYHBIMH  TPEJACTABUTEISIMA  PA3JIUMYHBIX  KJIACCOB
OpPraHWYECKUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKHUX

peaKIuii ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpPMYIT

2.4

CdhopMupoBaHHOCTB YMEHUS XapaKTepu30BaTh UCTOYHUKU
YTJIEBOAOPOAHOTO ChIpbs (HEPTh, MPUPOIHBIN Ta3, yroib), CIOCOOBI UX

nepepaboTKU U MPAKTHUECKOE MPUMEHEHHUE MPOTYKTOB MepepaboTKu

XUMUS U KU3Hb. PacyéThl

3.1

CdopmupoBaHHOCT YMEHUH BIAJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O IMO3HAHUS, UCIIOJIB3YEMbIX B XUMUU IIPU U3YUCHUHN




BEIIECTB M XUMHUYECKUX SBICHUW (HAOMIOIEHHME, W3MEpPEHHE,
SKCIEPUMEHT, MOJICJIUPOBAHUE), HCIIOIL30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS I DPUHATUS pEHIeHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYAlUAX, CBA3dHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM

3.2

ChopMupoBaHHOCTH yYMEHHMH COONIOJATh MpaBHUJIa  IOJIb30BAHHS
XMMHUYECKON MOCYJOoH M J1a0opaTopHbIM OOOpYJOBAHUEM, a TaKKe
IpaBuia oOpalleHMsl ¢ BEIECTBAMHU B COOTBETCTBUM C MHCTPYKLUAMU

110 BBIITOJTHCHHUIO J'Ia60paT0pHI)IX XUMHNYECKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMOJHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEeBpALCHHS] OPTaHUYECKUX BEIIECTB MPU HarpeBaHUH,
IIOJIyYEHHUE 3TWJICHA U U3YYECHHUE €r0 CBOWCTB, KAUECTBEHHBIE PEaKLIUH
OpPraHMYECKUX BEIIECTB, IeHATypamus OCIKOB TIpU HArpeBaHUH,
I[BETHbIE pPEaKIUU OENKOB) B COOTBETCTBHH C TMpPaBUIAMHU TEXHUKH
0e30MmacHOCTH NpU OOpalieHHH C BEIIeCTBAMU U JIAOOPATOPHBIM
o0opya0BaHUEM; MIPEACTABIIATH pe3yNbTaThl XUMHYECKOTO
9KCIepUMeHTa B (OpMe 3alucu ypaBHEHHH COOTBETCTBYIOIIHMX

peaxiuii 1 GOpMyIHPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB

3.4

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WIIH
MPOJYKTa PeakiMy 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO

13 UCXOJHBIX BEIIECCTB UJIU ITPOAYKTOB peaKHI/II/I)

3.5

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ KPpUTHYCCKU AHAJIM3UPOBATDb
XUMHUYICCKYTO I/IH(i)OpMaI_II/IIO, IIOJIYy4acMyrl0 M3 Pa3HbIX HCTOYHHUKOB

(cpenctBa maccoBoil nuaopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTh yMEHMI COOJIOAATh MpaBUJIa HKOJIOTMYECKU
1enecoo0pazHoro MoBeleHUsT B OBITY U TPYJIOBOM NEATEIbHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0pPOBbS M OKpPYXAOWEH NPUPOAHOU
Cpellbl, OCO3HaBaTh OMNACHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MBI
OINpEACIEHHBIX OPraHUYECKUX BEUIECTB, TOHMMAsl CMBICI IOKa3aTels
I[IJK (mpemenpHO AOMYCTUMON  KOHIIGHTpAllMW), TIOSCHATH Ha
IpUMepax crnocoObl YMEHBIIEHHUS U TMPEJIOTBPAILEHUS UX BPEIHOrO

BO3IIGI>1CTBPI$I Ha OpraHu3M 4Y€JIOBCKa

11 KIIACC

Kon
MPOBEPAEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa30BaTeJIbHOM MPOrPaAMMBbI CpeHero 001ero o0pa3oBanusi




pe3yJbTaTa

1

TeOpeTI/I‘{CCKI/Ie OCHOBBI XMMHH

1.1

Bnagenue cuctemMoil XMMHUYECKMX 3HAHHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIONINE  TOHATHS  (XMMHUYECKUH  DIIEMEHT,  aToM,
AJIEKTpOHHAs 000JI0UKa aToMa, -, p-, d-3NEKTPOHHBIC OPOUTAIA ATOMOB,
WOH, MOJIEKYyJla, BaJCHTHOCTb, OJJIEKTPOOTPHIATEIHLHOCTh, CTEICHb
OKUCJICHUA, XUMHYCCKasA CBsA3b, MOJIb, MOJIApHAsA Macca, MOJIHpHBIﬁ
00BEM, KpUCTAJUTMYECKasl pemIETKa, TUIBI XUMHUYECKUX peakuuit
(OKUCITUTETBHO-BOCCTAHOBHUTENILHBIE, 9K30- W JHIOTEPMHUYECKHE,
peaKknuu HOHHOTO OOMEHa), PacTBOP, DJIEKTPOJMTHI, HEIIEKTPOIUTEHI,
AIIEKTPOUTAYECKAsT  TUCCOLMAIMS, OKUCIUTEIb, BOCCTAaHOBUTEID,
CKOpPOCTh XMMHYECKOW PEaKIMU, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHS AIIEKTPOIUTUYECKON mucconuanuu, llepuonudeckuit
3akoH /.M. MeHeneeBa, 3aKOH COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH,
CHIMBOJTMYECKHUH S3BIK XUMHH, (PAKTOIOTHYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, TOJNYyYeHHMH U OE30MacHOM HWCIOJIh30BAHUN BaKHEHIIIMX
HCOPraHNM4YCCKUX BCHICCTB B 6BITy u HpaKTI/I‘ICCKOﬁ ACATCIbHOCTHU

YCJIOBCKa

1.2

ChopMupOBaHHOCTh YMEHHUI BBIABIATH XapakTepHbIC TNPHU3HAKH U
B3aUMOCBS3b M3YYCHHBIX IIOHATHM, INPUMEHATH COOTBETCTBYIOLIUE
NOHATHA IIPU ONMCAHMM CTPOCHHMSI M CBOMCTB HEOPraHMYECKHUX
BEUICCTB W MX IPEBPAILCHUM; BBIABIATH B3aHMOCBSA3b XMMHUYECKHUX
3HaHUHI c HNOHATUSAMH u MIPEACTABICHUAMU JIPYTUX

CCTCCTBCHHOHAYYHBIX MPECAMCTOB

1.3

Brnanenne OCHOBHBIMH METOJIaMHU HAyYHOTO TIIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM (HaONIOJeHUEe, W3MEpPEHUE, OKCIEPUMEHT,

MO,[[eJII/IpOBaHI/IC)

1.4

ChopMHUpOBaHHOCTh yMEHHI OMPEICNATh BaJCHTHOCTh M CTEICHBb
OKHCIICHUS XUMHUYECKUX DJJEMEHTOB B COCIUHEHUAX PA3JIUYHOIO
cocTaBa, BHJ  XHMHUYECKOM  CBSI3M  (KOBaJieHTHas,  MOHHasi,
MeTaJlJIn4ecKasi, BOJAOPOHAs) B COCUHEHUSIX, TUIl KPUCTAJUTMYECKON
pemETKN KOHKPETHOTO BEIECTBA (aTOMHas, MOJICKYJISIpHAsi, MOHHAs,

MeTauTndecKas)

1.5

CdopmMupoBaHHOCTh YMEHUN ONPEAEIATh XapaKTep Cpelbl B BOJHBIX

pacTBOpax HEOPTraHMUECKUX COCTUHEHUN

1.6

ChopMHUpPOBAaHHOCT,  YMEHHS  KJIAaCCH(UIMPOBATH  XHUMHYECKHE
peaKIMu MO Pa3IuvHbIM MPU3HAKAM (YHUCITY M COCTaBY pearupyronimx

BEIIECTB, TeIIOBOMY OJ(G(}EKTy peakiuu, W3MEHEHUIO CTeneHel




OKHCJICHUA DJICMCHTOB, 06paTI/IMOCTI/I pc€aknuuu, Y4acTuro

KaraauzaTopa)

1.7

CdopMupoBaHHOCTh YMEHUH  COCTAaBJIATH YpPaBHEHHUS  peakUuil
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpPAUIEHHBIE YPAaBHEHUs pPEaKLHN
HMOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIMH UIYT

J0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHU MPOBOJIUTH PEAKIIUH, MOATBEPIKIAIONINE
KaueCTBEHHBIM  COCTAaB  Pa3JIMYHbIX HEOPraHUYECKUX  BELIECTB,
pacIiO3HAaBATh ONIBITHBIM IIYTEM HOHBI, INPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HEOPTAHHMYECKUX BEIIECTB

1.9

CdopmMupoBaHHOCTh YMEHHUI pPacKpbIBaTh CYHUIHOCTh OKHCIHMTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuuit MIOCPEICTBOM COCTaBJICHUS

AIIEKTPOHHOTO OajaHca 3TUX PeaKInui

1.10

CdopmupoBaHHOCTh yMEHHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKON PEakuy OT pa3InIHbIX (haKTOPOB

1.11

CdopmMupoBaHHOCTh yMEHHMH OOBACHATH  XapakTep CMELICHUS
XUMUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIIHETO BO3JICUCTBUS

(mpuniun Jle HlaTensbe)

OO0mias 1 HeopraHU4ecKas XUMUs

2.1

CdopMHUpOBAaHHOCT, YMEHHUH pacKpbiBaTh CMbICT [leprogudyeckoro
3aKOHa JN. Menneneena u JEMOHCTPHUPOBATh ero
CHUCTEMATH3UPYIOIIyI0,  OOBSCHUTENbHYI0O M  MPOTHOCTUYECKYIO

byHKIIUN

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJeMeHTOoB 1-4 mnepuomgos Ilepuoamueckoit
cuctemMbl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJb3Ys
HNOHSATUS «S-, p-, d-IJEKTPOHHbIE OpOUTANIM», «IHEPIeTUUYECKUE
YpOBHW»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHYECKHUX DJIEMEHTOB M UX COSAMHECHHI MO MEepHoJaM U TpyIam

[lepuoanueckoii cuctembl XxuMuueckux saeMenToB J[.M. Menaeneesa

23

CdopMupoBaHHOCTh YMEHHN XapaKTEepPH30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KIAcCOB,
MOJATBEPXKIAaTh  CYNICCTBOBAaHHE TI'E€HETHYECKOH  CBS3H  MEKIY
HCOPraHWMYECKMMH  BENIECTBAMH  C  IIOMONIBIO  ypaBHEHUH

COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUN
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ChopMHpOBAaHHOCT,  YMEHHH  yCTAaHABIMBATh  MPUHAJICKHOCTH

HEOpPraHMYECKUX BEHIECTB IO MX COCTaBy K OMNPEAEIEHHOMY Kiaccy




(rpymme) coenrHeHU# (MPOCThIE BELIECTBA — METAUIbl U HEMETAaJIbI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE THPOKCHUIBI, COIIH)

2.5

CdopmMupoBaHHOCTh YMEHHMH HCIOJB30BaTh XUMHUUYECKYIO CHUMBOJIHUKY
JUI  coCTaBlieHHsT (OpMYJ BEHIECTB M YPaBHEHHH XUMHYECKUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TtpuBuanbHble
Ha3BaHUs OTJENbHBIX HEOPraHWMYeCKUX BelIecTB (yrapHblii ras,
YIJIEKUCIBbI a3, aMMMaK, raiméHas W3BeCTb, HeErali€éHass W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

2.6

ChopMHpPOBAaHHOCT, YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) 0OIINE
XUMHUYECKHE CBOMCTBA HEOPTAaHHMYECKUX BEMIECTB Pa3IUIHBIX KIAcCOB,
MOJITBEPKIATh  CYIICCTBOBAHWE  TCHETUYECKOW  CBS3H  MEXIY
HEOPraHMYECKMMHU  BEHIeCTBAMH  C  TOMONIbIO  ypaBHEHUN

COOTBCTCTBYHOIINX XUMHUYCCKHUX peaKHHP’I

2.7

CdopmMupoBaHHOCTh YMEHHI TIAHUPOBATH U BBITIOTHATH XUMUYECKUIN
9KCHEPUMEHT (pa3loXeHUue IMEepPOKCHAa BOJOPOJa B MPHUCYTCTBUU
KaTaJM3aTopa, ONpEeeNICHNEe CPeabl PAaCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIBbHOTO WHAMKATOpa, BIUSHUE pAa3iINYHBIX (PaKTOPOB Ha
CKOPOCTh ~XMMHUYECKOM peaklMH, peaklud MOHHOTO OOMeHa,
Ka4eCTBEHHBIE PEAaKLUH Ha Cylb(haT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHMs, pelIeHHE SKCHepUMEHTANbHBIX 3a7ady 10 TeMaM
«Metamns» n «Hemeramibp) B COOTBETCTBUH C NPAaBWJIAMH TEXHHUKH
0e30MacHOCTH TpU OOpalIeHUH C BELIECTBAaMH U J1abOPaTOPHBIM
00opyi0BaHUEM; MPECTABIATh pe3yIbTaThI XHUMHAYECKOTO
JKCIEpUMEHTa B (OpMEe 3alHucu YpaBHEHHH COOTBETCTBYIOLIMX

peakuuii ¥ GopMyIHPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB

2.8

ChopMupoBaHHOCTH yMEHHMI CcOONIONATh TpaBWiIa MOJIb30BAHUS
XUMHUYECKOH TMOCyJoi M Ja0opaTOpHBIM O0OpyIOBaHHMEM, a TaKXKe
npaBuia oOpaleHus ¢ BEIECTBAMU B COOTBETCTBUU C MHCTPYKLMAMU

110 BBIITOJTHCHUIO J'Ia60paT0pHI)IX XUMHUYECKUX OIIBITOB

2.9

ChopMHPOBAaHHOCTE ~ YMEHHMH  XapaKTepH30BaTh  XHMHYECKHUE
IPOLIECCHI, JIeXkKAllie B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUS CEPHOM
KHCJIOTHI, aMMHaKa, a Takke CPOPMHPOBAHHOCTH NPEACTABICHUN 00
Oo0mMX HayyHBIX MPUHOUIAX M  HKOJOTHYECKUX  Mpobdiemax

XUMHYECCKOI'0 IIpOU3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh TPEACTABICHUNA O XUMHUYECKOW COCTaBISIOMIEH

GCTGCTBCHHOHaquOﬁ KapTUHBI MHpA, pPOJIM XHMMHU B IIO3HAHHUU




SBJICHUM TIPUPOABI, B (OPMHPOBAHUM MBIIUICHUS W KYJbTYpPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPAMOTHOCTH, HEOOXOAMMOM st
pelieHusT TPaKTUYECKUX 3aJad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOILLIEHHUS K CBOEMY 37I0POBBIO U MPUPOJIHOM Cpejie

3.2

CdopmupoBaHHOCTH yMEHUM KPUTHYECKH AHATU3UPOBATH
XUMHUYECKYI0 HHGOpPMAIUIO, MOIYy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB

(cpencTBa MaccoBO KOMMYHHUKALIUH, CeTh IHTEpHET U Apyrue)
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CdopmupoBaHHOCTE yMEHHH COOMIOATh TPaBUIa JKOJIOTUYECKU
1e1eco00pa3HOro MOBENEHUsT B OBITY M TPYAOBOH IESATEILHOCTH B
LEJAX COXPAHEHUS CBOETO 3J0POBbS M OKPYKAIOLIEW NPUPOJHON

CpebI
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Oco3HaBaTh  ONACHOCTh BO3JICWCTBUS HA JKUBBIE OpPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHMMAs cMbIc nokaszatens 11K, moscHsITh
Ha IPUMEpPaxX COCOObI YMEHBIIECHUS U MPEIOTBPAIICHUSI UX BPEIHOTO

BO3JICHCTBUSA Ha OpTraHu3M 4YCJIOBCKa

3.5

CdopmupoBaHHOCTH YMEHHI MPOBOAUTH BBIYUCIIEHUS c
UCTIOJIb30BAHUEM TIOHSTHUS «MAaccoBasi JOJIsl BEIIECTBA B PAaCTBOPEY,
O0OBEMHBIX OTHOIICHUH Ta30B MPH XUMHYCCKUX PEAKIHUAX, MaCChI
BEIIECTBA MM 00BhEMa Ta30B MO0 W3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce WiIn 00BEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIMH BEIICCTB,
TerIoBOTO 3((dexTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPCBPAILLICHUA U COXPAaHCHUA SHCPIUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

1

Teopernueckre OCHOBBI OPraHUYECKON XUMHH

1.1

[Ipenmer opranuyeckoil XuMuu: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAYCHHE B
MOJIYYCHUH HOBBIX BEIIECTB M MaTEpPHAIOB. TeopHsi CTPOEHHUS OPTraHMYECKHX

coenuneHniit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2

CrpykrypHble (OpPMYJIBl OpPraHUYECKUX BEIIECTB. | OMOJIOTHS, H30MEpHSI.
XUMHUUYECKasi CBSI3b B OPraHUYECKUX COCAVHEHUAX — OJAMHAPHBIC M KpaTHBIC

CBs3H. Hpe,Z[CTaBJ'IeHI/Ie 0 Knaccmbnxaunn OpTraHUYCCKUX BCIICCTB

1.3

HomeHnknarypa oprannueckux COeAMHEHUH (cUcTeMaTHuecKas)) U TPUBUAIbHBIC

Ha3BaHUS BaXKHEHIIIMX Hpe,[[CTaBI/ITCJICﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

YrieBo1opoasl

2.1

AJKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psana. Mertan u 3taH —
MPOCTEHIINE TPEACTaBUTENN aJKaHOB: (U3UUYECKHE U XUMHUUYECKUE CBOICTBa
(peakuuu 3aMeIIeHUs U TOPEHUs), HAXOXAECHUE B NPUPOAE, MOIy4YE€HUE U

IpUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTHUECKHN psl. DTWIEH W MPOMHIEH —
npocTeillliie MpeCTaBUTeNN alKeHOB: (U3UYECKMEe M XUMHYECKHE CBOICTBa
(peakiuy TUAPUPOBAHUWSA, TAJOTEHUPOBAHUS, THApPATAIMUA, OKUCICHUA W

HOJII/IMepI/I3aHI/II/I), MOJIy4YCHHUEC U TPUMCHCHUC
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Ankanuensl: Oyrtaauen-1,3 u wmeTwiOytaguen-1,3: cTpoeHue, BakHEWUIINE
XMMHUYECKHE CBOMCTBA (peakuus noiaumepusanun). Ilomyuenue cuHTETUYECKOTO

Kay4yyKa U pEe3UHBI
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AJKMHBI: COCTaB U OCOOECHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUM Psif. AUETHUIICH —
OPOCTEHINK TPEICTaBUTENh AJIKHHOB: COCTaB, CTpOeHHe, (U3HUECKHe U
XUMHYECKHE CBOMCTBA (peaklUy TUAPUPOBAHUS, TaJIOTCHUPOBAHUS, THIPATAIIUH,

TOpEeHHUsl), MOJTy4eHHE U IPUMEHEHUE

2.5

Apensl. benszon: cocraB, crtpoeHue, (u3MUecKHMe W XUMHUYECKHE CBOHCTBA
(peakuu TaIOreHUPOBAHMS M HUTPOBAHMUS ), TOJyYSHHE U TpUMEHeHHe. Tomyour:
COCTaB, CTpoeHHE, (u3MYeckue W XUMHYECKHE CBOWCTBA  (peakiuu
TaJIOTEHUPOBAHUS WU HUTPOBAHHUSA), MOJIYYEHHE M IpPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTmdeckas CBSI3b MEXAY YIJIEBOJOPOJAMHU, MPUHAJICKAINIUMHA K

Ppa3JINYHBIM KJlIaCCaM




2.6

[Ipupoanbie HCTOYHUKH YyTIIeBOAOPO0B. [IpupoaHblil ra3 v nonyTHbIe HEPTIHbIE
ra3el. Hedth 1 €€ mpoucxoxaeHue. CrocoObl mepepaboTku He(TH: MEepPeroHKa,
KPEKUHT (TepMHUYECKUH, Kartanutudeckuil), muposns. [IpoaykTel mepepaboTku
He(TH, X NPUMEHEHUE B NPOMBIIIJICHHOCTH M B ObITY. KameHHBI yronb u

IPOAYKTHI €0 nmepepadoTKH

Kchoponcoz[epmamHe OpraHNu4€CKUC COCANHEHUA

3.1

[IpenenvHbIe 0JHOATOMHBIE CIUPTHL. METaHON U ATAHOJ: CTPOCHHE, PUINIECKUE
U XMMHYECKHE  CBOMCTBAa  (peakuMu C  aKTHUBHBIMH  MeTaJljlaMu,
raJOreHOBOJIOPOJIaMU, TOPEHHE), TMPUMEHEHHE. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMHM CIIUPTOB. JlelicTBME METaHOJa M 3TaHOJIa Ha OpPraHU3M 4eJIOBEKa.
MHOroaTOMHBIE CUPTHI. DTUICHIIIUKOIb U TIUIEPUH: CTPOCHUE, (pU3ndecKkue u
XUMHYECKHE CBOICTBa  (B3aMMOJCICTBHE CO  IICJIOYHBIMU  METaJUIaMU,
KayeCTBEHHasl peakiusi Ha MHOrOAaTOMHbIE CHUPTHI). JlelicTBUe HAa OpraHu3M

YCII0BCKaA. HpI/IMeHeHI/Ie NIAOCPUHA U OTUJIICHTJIUKOJIA

3.2

@DeHo: CTpOEHHE MOJIEKYJbl, (U3HUEeCKHe W XHUMHYECKHE CBOMCTBA.

Toxcuunocts penoina. [Ipumenenue penomna
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Anbaeruipl ¥ KeToHbl. DopMabIeTH, aleTanbJAeTu/l: CTpoeHrue, GU3NIECKUe 1
XUMUYECKHE CBOWCTBA (pPEaKlMM OKHUCIECHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC

peaKIum), MogyuyeHrue u MpuMeHeHne

34

OIHOOCHOBHBIE NIpEJeNbHbIE KapOOHOBBIE KHCIOTh. MypaBbuHAas U YKCyCHas
KHUCJIOTBI: CTPOEHHE, (PU3HUECKHUE U XUMHUECKHUE CBOMCTBA (CBOWCTBA, OOIIHE JUIs
KjJacca KHUCJIOT, peakuus OdTepuHKaIlMM), TIOJIyYeHHe U PUMEHEHHE.
CreapuHOBas ¥ OJICMHOBAs KHUCJIOTHI KaK NMPEICTaBUTEIN BBICHIMX KapOOHOBBIX

KUCJIOT. MBlIa KaK COJIM BBICIITNX Kap60HOBBIX KHCJIOT, UX MOIOLICC ﬂeﬁCTBHe

3.5

CrnoxHble 3(GUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['uaponusz xupos. [Ipumenenue xupoB. buomornyeckas poib

KHUPOB

3.6

VYrneBogsl: cocTaB, Kiaaccu(UKaUs yriaeBoJOB (MOHO-, AU- M MOJHCAXapUbl).
['moko3a — mpocTemuii MOHOCAaxXapua: OCOOCHHOCTH CTPOSHHUS MOJICKYJIHI,
¢du3nvecKre U XUMHUYECKUE CBOICTBa (B3aumoeiicTue ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBneHwue,
Opo’KeHHE TIJIIOKO3bl), HAXOXJAECHUE B IMPHUPOJE, MPUMEHEHHE, Ouosoruueckas
poib. dotocunTes. PpykTo3a Kak U30Mep INIOK03bl. Kpaxman u nemnono3a kak
npupogHsie nonuMepbl. CTpoeHHe Kpaxmana M 1e/unrono3sl. dusnueckue u

XMMHUYECKHE CBOMCTBA KpaxMaia (T'MJIpojin3, KaUeCTBEHHAs peaKus C UOJA0M)

A3oTcozeprKale OpraHn4eckue COeqMHEHUS

4.1

AMUHOKHCIIOTHI KaK amM{(OTepHBIE OpraHuYeckue coenuHeHus. Du3mueckue u




XUMUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha TpUMepe TiuIHa). buomormdeckoe

3HAYCHHUC aMHUHOKHUCIIOT. HGHTI/IIIBI

4.2

benkum Kak TPUPOIHBIE BHICOKOMOJICKYISIpHBIE coenuHeHus. [lepBudnas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OEIKOB. XMUMHUECKHE CBOMCTBA OEIIKOB:

TUAPOIN3, ACHATYpALNs, KAYECTBEHHBIC PEAKIIMH HA OCIKH

BBICOKOMOIEKYIISIPHBIE COCTMHEHMS

5.1

OCHOBHBIC TIOHATUS XHMHUH BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/H\/JI: MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIMMEPHU3ALINN, CPCOAHAA MOJICKYJIApHAA
macca. OCHOBHEIC MCTOAbl CHHTE3a BbBICOKOMOJICKYIISIPHBIX COGI[I/IHeHI/Iﬁ —

MMOJIMMEpHU3alnA U MMOJIUKOHIACHCAIIHUA

5.2

9KCHepI/IMeHTaHLHHC MCTOABbI H3YYUYCHUS BCHICCTB HU HUX HpeBpaLﬂeHHﬁ:
O3HAKOMIJICHHUC C o6pa3uaMH MMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4ykoB. [losrydeHne CHHTETUYECKOT0 KayuyyKa U pe3UHbI

11 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHUS

1

TeopeTnyeckue OCHOBBI XUMUHU

1.1

XuMu4eckuil 3neMeHT. AToM. SIIpo aroma, U30TOIBI. DJIEKTPOHHAs 000JI0YKa.
DHepreTYecKue YpOBHH, MOTYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d-DJIEMEHTEHI.
Oco0eHHOCTH pacIpeleIeHus] JJIEKTPOHOB 110 OpOUTANISM B aToOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHUOIOB. DIEKTPOHHAS KOHPUTYpALHsI aTOMOB

1.2

[lepuonnueckuii 3akoH u [lepuoauyeckas cucrema XuMHIeCKux 3ineMeHToB J1.1.
MenneneeBa. CBsi3b MNEPUOAMYECKOrO 3akoHa W Ilepuogmyeckoil cHUCTEMBI
xuMudeckux asieMeHTtoB .M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEUIECTB IO TPYIIaM U IMEPUOJaM.

3HauyeHHuE NMEpUOANYCCKOr'0 3aKOHA B Pa3BUTHU HAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBA3b. Buabl XUMHUYECKOW  CBS3U
(KoBasnieHTHAsi HEMOJspHAas W TOJSpHAs, HWOHHAsA, MeTandeckas). oHbI:
KaTUOHBI U aHWOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHON XMMHUECKON CBSA3U

(oOMeHHBIN U TOHOPHO-AaKLENTOPHBIN). BogopoaHas cBs3b

1.4

BanentHocTh. DnexTpooTpuniatenbHOCTh. CTENeHb OKUCIIEHUS

1.5

BemectBa MONEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH TOCTOSHCTBA
COCTaBa BeIIEeCTBA. THMBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOWCTBA

BEIIECTB OT THIIA KpUCTAUIMYECKOW pemerku. I[loHaTHe 0 aucnepcHbIX




cucreMax. VcTUHHBIE M KOJUIOWAHBIC PaCTBOPEL. MaccoBas J0JIs1 BE€IIECTBA B

pactBope

1.6

Knaccudukanusa Heoprannueckux coequHeHnii. HomeHknatypa HeopraHmueckux

BC€IICCTB

1.7

Xumudeckass — peakmus.  Kmaccudukamuss ~— XMMHYECKMX — peakIuii B
HEOPTraHWYECKOW M OPTaHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB,

3aKOH COXpaHCHUA U IPCBpAlICHUS SHCPIUX IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTbh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.9

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUSIOLIUME Ha

COCTOsAHME XUMHUYecKoro papHoBecus. [Ipunnun Jle [larense

1.10

OnexTponuTnueckas aucconuanusa. CuiabHble W ciadbie 3nekTponuTsel. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIad, HeﬁTpaana;I, IejIo4yHas. PCaKL[I/II/I HNOHHOTI'O

oOMeHa

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHHEIE pcakuuu

HCOpFaHI/IQCCKaH XUMUA

2.1

Hewmerannel. Ilonoxenne nHemeramios B Ileproguueckoil cucteMe XMMHUYECKUX
snementoB J[.M. MeHneneeBa 1 0COOEHHOCTH CTpoeHHs aTOMOB. Pusndeckue

CBOMCTBa HEMETAIJIOB. AJ'IJ'IOTpOHI/IH HEMCTAJIJIOB (Ha IMpUMEPEC KUCJI0pOaa, CCPhI,

dbocdopa u yriepona)

2.2

XUMHUYECKUE CBOMCTBA BAXKHEHWIIMX HEMETAUIOB (TaJOrCHOB, CEpbI, a30Ta,
dochopa, yriepoma W KpeMHHS) W WX  COCIUHEHHH  (OKCHJIOB,
KHCJIOPOJICOJICP)KANTUX ~ KHUCIOT, BOJOPOJHBIX coenuHeHHi). [IpuMeHeHue

BOKHEUIIINX HEMETAJIOB U UX COENUHEHUN
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Meramnsl. Ilonoxenune MeramioB B Ilepuogmdeckodl cucTteMe XMUMHYECKUX
anemenToB J.1. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0UYEK
aToMoOB MeTayuioB. O0uue (uzndeckre cBoWcTBa MeTayuoB. CIijlaBbl METAIJIOB.

DIEKTPOXUMHUYECKUIN Pl HAPSHKEHUM METAJIIIOB
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XVWMUYECKHE CBOMCTBA BAXKHEHIIMX METAIJIOB (HATpWid, Kamui, KaJIbIUH,
MarHuii, aJllOMHHHNA, IIUHK, XPOM, >Kele30, MeAb) M ux coeauHeHuid. OOmrme

CIIOCOOBI IIOJIYUC€HHUA METAJLIIOB. HpI/IMeHeHI/IC MCETAaJJIOB B 6BITy U TEXHHUKE

2.5

I'enetnueckas cBI3b HCOPTraHNYCCKUX BCUICCTB, INPUHAICKAIIUX K PA3JIMIHBIM

Ki1accaM

XUMHA U )KA3HDb

3.1

Ponp xumMum B oOccCIIEUCHHH 3KOJ'IOFI/ILIGCKOI\/’I, BHGPFCTH‘IGCKOﬁ U TMHUIIEBOH
663OHaCHOCTI/I, Pa3BUTHH MCAUIIUHBI. IlonsaTue o HayY4YHbBIX MCTOAAaX ITIO3HAHUSA

BEIIECCTB U XUMHUYCCKUX peaKHI/II\/’I




[IpencraBnenuss 006 OOIMIKMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOJIYYEHUS

BAKHEMIIMX BewecTB. YenoBeK B MHUpPE BEUIECTB W MATEPUANIOB: BaXKHEUILIHE

32 CTPOUTENbHBIE MaTepUallbl, KOHCTPYKLUHMOHHBIE MAaTE€pHAJIbl, KPacKH, CTEKIIO,
KEepaMHKa, MaTepuaibl Ui DJICKTPOHUKH, HAHOMATCpUAIbl, OPraHUYECKUE WU
MUHEpaJIbHBIC YI00pEHUS
XvuMHsS W 30pOBbE UEJOBEKAa: TMpaBHUiia KCIOIb30BAHUS JIEKAPCTBEHHBIX

3.3 npenapaToB, MpaBuiia 0€30MacHOT0 UCTIONB30BaHUS MPENapaToB OBITOBOW XUMHUU

B TIOBCETHEBHOM KU3HU




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus. 10 knacc. I'abpuensn O.C., Octpoymos N.I'., Cnaakos C.A.
AxknuonepHoe oouiectBo «M3aarenbcrBo «lIpocBemienne»
» Xumus. 11 knacc. I'abpuensn O.C., OctpoymoB W.I'., Cnaakos C.A.

AxrmonepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET
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