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HOACHUTEJIBHASA 3AIIUMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS
denepanbHOl 00pa30BaTENIbHOM MPOTpaMMbl CpeaHero o01ero oOpa3oBaHUs
(®OIT  COO), npencrabieHHbix B  dDenepadbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM ctaHgapre COO, c¢ yuérom Kouuenuuu mpenoaBaHus
y4yeOHOro mpeaMmera «XuMus» B 00pa3oBaTelbHbIX opraHuzauusx Poccuiickoi
denepanuy, peadu3ylOIMIMX OCHOBHbIE 00pa3oBaTeNbHbIE MPOrPaMMBblL, H
OCHOBHBIX TOJNIO)KeHH «Ctparerun pa3BuTuss BocnuTaHus B Poccuiickoin
Oenepanuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oOmielt cTpareruy o0y4deHus, BOCOIUTAHUS U Pa3BUTUSL OOYHAIOMIMXCS CPeICTBAaMU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenTyanbubie nonoxenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTU IIENEH,
collepKaHMsl, Pe3yJbTaTOB OOy4YeHUss U TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, NoJIy4aeMoe BBIITYCKHUKAMHU
o0mreo0pazoBaTeIbHON  OpraHU3alMK, SBISETCS HEOTHhEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM JTAallOM pealu3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHCTEME XUMHUYECKOTO OO0pa3oBaHMs. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB IIPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHS U O0IIEH KyJIbTYpPhl
YelioBeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIIGHHUS K CBOEMY
3M0POBBI0 WM TpUpOAHON cpede. Peamusyercs xumuueckoe o00Opa3oBaHHe
oOydJaromuxcs Ha YpOBHE CPEIHEro OO0IIero oOpa3oBaHHS CpPEICTBAMHU YYEOHOTO
npeamMera «XHMHS», COJIEPKAHUE M TIOCTPOCHHE KOTOPOTO OMPEIEIICHbl B
nporpaMMe MO0 XUMHUU C Y4ETOM crnenupuKd HayKd XUMHH, €€ 3HAaYeHUs B
MO3HAHUM TMPHUPOABI U B MaTepUaIbHOW XU3HU OOIIECTBA, a TaKkKe C Y4ETOM
o0mMX weiae W MPUHLHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeJiHero oomiero oopa3zoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT oco0yio poiib B
COBPEMEHHOMW ITMBUJIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepHambHOU KYyJIbTYpHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIIICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKPYXAloIleM MHUpPE KaK O €IUHCTBE
OPUPOJBI M YeNOBEKa, KOTopoe (OpMUPYETCSs B XMMHMHU Ha OCHOBE MOHUMAaHMS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JaCTSIMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C IPYTMMHU €CTECTBEHHbIMM HayKaMU, XUMUs cTaja
HEOTHEMJIEMOI YaCTbI0 MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOIO



TpyJla W >KM3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHsI KaK Hayka
co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJOTHMU HalpaBlieHa Ha pelieHue
00ambHBIX TPOOJEM YCTOMYMBOIO pa3BUTHSl UYEJIOBEUYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUILEBOM, SKOJIOTMUYECKON OE30MaCHOCTU U OXPAHbI 3/I0POBBSI.

B cootBercTBHM ¢ OOmMMMHU MLENSIMU W MPUHLIUIAMHU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YpOBEHb
M3YUYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOJUMYI0 MM JUIsl  BBIPAOOTKH  MHPOBO33PEHUECKHUX
OPUEHTHPOB, YCICIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJOTIKEHUS
00pa3oBaHus B pa3IMUHBIX 00JIACTAX, HE CBI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocrapisitoniuMu  ipeAiMeTa  «XuMHUs»  SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmas ¥ HEOpPraHUYeCcKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJICpXKaHUSI KOTOPHIX SIBJITFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUUW MO0 HEOPTAaHMYECKOW XMMHH (C BKJIIFOUCHUEM 3HAHUN M3 OOIIEH XUMUU) U
opraHuyecko xumuu. POpMHUPOBAHUE JAHHOW CHUCTEMbl 3HAHUU MPU U3YYCHHUU
npenMera o0OecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOrooOpasus
BEII[ECTB HA OCHOBE OOIIUX MOHSATHM, 3aKOHOB M TEOPUN XUMHH.

Crpykrypa comepxkanuss KypcoB — «Opranudeckas xumus» u «OoOmas u
HEOpraHuueckas XuMus» cPOpMHUpOBaHa B MpPOTpaMMe IO XMMHH Ha OCHOBE
CUCTEMHOr0 TIOJIX0Jla K U3Y4YEHHUI0 Y4yeOHOro warepuasa U 0O0YCJIOBIIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHUEM  3HAHUW  HA  OMNpPEACIIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOW XUMHUM BEILECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOW TEOPUHM CTPOEHHSI OpPraHHYECKUX
COCMHEHUN, a TakKe Ha YpPOBHE CTEPEOXMMHUUYECKUX U  DIEKTPOHHBIX
npencTaBieHuit o cTpoeHud BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHU — OT YIJIIEBOAOPOJIOB JIO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIMHECHUW. B Kypce OpraHM4ecko XWUMHHU IIOJYy4YarT Pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEPBOHAYAIILHBIC
NPEJICTABIICHUSI O XUMHUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSA, O XUMUYECKOU PEAKIUU.

Ilog HOBBIM yriioM 3peHus B mpeaMere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsl HM3Y4YEHHbI Ha YPOBHE OCHOBHOIO 00I11ero oOpa3oBaHUs
TEOPETUUYECKUNA MaTtepuad © (PaKTOJIOTHYECKHUE CBEJEHHUS O BEIIECTBAX U
XUMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XAMHUS» OOYYaromMMCsl TMPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETHUUECKUX U METOJIOJIOTUYECKUX MO3UIIMM,
riyo)ke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMH JTOrO0 3aKoHa — OT
00001aroIIei 10 OOBACHSIONMEH U MPOTHOZUPYIOIICH.

Enunas cucrtema 3HaAHMM O BaXHEMIIHUX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMMHUUYECKUX PEAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MPOTeKaHus fomoiHseTcs B Kypcax 10 m 11 xiaccos



AJIEMEHTAMH COJIEPKAHUS, HMMEIOIUMHU KyJIbTYpPOJIOTHUUECKUH U MPUKIATHOU
XapakTep. OTU 3HAaHHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3U XUMHUHU C
OPYTMMHU HayKaMH, PACKpbIBAIOT €€ pPOJIb B II03HABATEIBHOW U IPAKTUYECKOUN
JESATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAaHUIO YBa)XXE€HUSA K IMPOLECCY
TBOPYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMUH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTHUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOJsieMax, CBSI3AHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(OpMaIUIO U
MPUMEHSITh €€ [JIsl TIOMOJHEHUS 3HAHWUW, peUIeHUS WHTEJUICKTYyalIbHBIX W
HKCIIEPUMEHTAIBHBIX MCCIEIOBATEIbCKUX 3a/1ay. B 1enom copepxanue yueOHOro
npeamera «XuUMHUS» ~ JAHHOTO  ypPOBHS  HM3Y4YEHUST OPUEHTHUPOBAHO  HA
dbopmupoBaHue y 00ydarImMXCs MUPOBO33PEHUYECKONW OCHOBBI [IJIi TMMOHUMAaHUS
dbunocopckux uaeH, TakMX Kak: MaTepUaIbHOE €IMHCTBO HEOPTaHUYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTaBOM U
CTPOCHHMEM, T03HABAEMOCTh TMPUPOJHBIX SIBJICHUNW TYyTEM DOKCIIEPUMEHTA W
pelieHrs TMPOTHUBOPEYMM MEXAy HOBBIMU (aKTaMH U TEOPETHUYECKUMHU
PEANOCHIIKAMH, OCO3HAHUE POJU XUMHUH B PEIICHUH dKOJIOTHYECKUX TpoOseM, a
TaK)Ke MpoOJieM COEpPEeKEHUsI SHEPTETUHIECKUX PECYPCOB, CHIPhS, CO3/IaHMS HOBBIX
TEXHOJIOTUH U MaTepHasIoB.

B nmane pemenus 3amay BOCIHMTAHMS, pa3BUTHS U COIMATU3AIUU
oOydJaromuxcs TPUHATHIE TPOrpaMMON MO0 XUMHUU TOAXOABI K ONPEICIICHHUIO
colepKaHUsl M TOCTPOCHUS TMpeaMeTa NpeaycMaTpuBaioT (HOpMHpPOBaHUE
YHUBEPCAJIbHBIX y4eOHBIX JCHCTBUN, HMEIOIIMX 0a30BOe 3HAaYeHUE IS
pPa3TUYHBIX BHJIOB JESATEIBHOCTH: peIIeHUs TNpoOsieM, TOHWCKa, aHalu3a u
00paboTku nHGOpMAIIUHA, HEOOXOAUMBIX JIJIsI TPUOOPETEHHS OIbITA MTPAKTHIECKOMN
U HCCIIEIOBATENIbCKON NIESITENbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B INO3HAHUU
XUMUHU.

B npaktuke mnpemogaBaHus XUMHUU Kak Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHUs, TaK M HA YPOBHE CpeTHEr0 00IIero o0pa3oBaHus, IPH ONPECICHUN
COZIEPKATENIbHONM XapaKTepUCTHKUA LIeJIed H3y4YeHUs MpeaMeTa HampaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTU TPAAMIIMOHHO TpHU3HAETCS (POpPMUPOBAHHE OCHOB
XUMHYECKOW HAayKH Kak OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
NEATEIbHOCTU YeJIOBEKa M KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJIMYECKOM TOUKM 3PEHUS TAKOW IMOAXOJ K ONPEACICHHUIO LENEH W3y4YeHUs
MpeaMeTa SBJISIETCS BIOJHE ONPaBIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHHs TJIABHBIMU LIEJISIMU W3Y4Y€HHUs Mpeamera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopMHpOBaHME CHUCTEMBl XHMHYCCKMX 3HAHMM KaK BaKHEHUIICH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOPOM
JeXaT KIIIOYEBbIE MOHATHS, (yHAAMEHTAJbHbIE 3aKOHBI U TEOPUHU XUMUH,
OCBOCHHUE $I3bIKa HAYKH, YCBOCHHE M IMOHHMAaHUE CYIIHOCTU JOCTYIHBIX



00001IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHUS ¥ CTAHOBJICHHS,

e (OPMHUPOBAHUE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS
BEIICCTB M XHMHYCCKHUX PEaKIUH, HEOOXOMUMBIX [UIsl MPHOOPETCHUS
YMCHUW OpPUCHTHPOBATHCS B MHPE BEIICCTB M XUMHUYCCKHX SIBICHHUHU,
HUMCIOIIMX MECTO B MPUPOJIC, B MPAKTUUESCKON U TIOBCCTHCBHON KHU3HU;

e DPa3BUTHE YMCHHI M CITOCOOOB JICATCIBHOCTH, CBSI3aHHBIX ¢ HAOJIIOICHUEM U
OOBSICHCHHEM XHMHYECKOI'O0  OKCIIEPUMEHTa, COOJIIOJICHUEM  IIPaBHJI
0e301acHoro ooparieHus ¢ BEIeCTBAMMU.

Hapsiny ¢ atuMm, coaepikaTelibHas XapaKTepUCTHKaA IIeJiel U 3a71a4 H3YYCHHS
npeaMeTa B mporpaMMe 1Mo XMMUH YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBHH
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME CpeHero ooiero oopazoBanus. CeroaHs B
OpernojaBaHud ~ XMMHKM B Ooyiblliel  CTermeHW OTAaéTcs  NPEANOYTCHHE
NPaKTUYECKON KOMITOHCHTE COJIep)KaHhs OOydeHHUs, OPHEHTHPOBAHHON Ha
MIOJITOTOBKY BBITYCKHUKA 0011€00pa30BaTeIbHON OpraHu3alliy, BIAJCIOIIETO HE
HAaOOpOM 3HaHHUH, a (YHKIHOHAIBLHOW TI'PAMOTHOCTHIO, TO €CTh CIIOCOOaMU |
YMEHUSMH aKTHBHOTO IMOJYYEHHUs 3HAHUN M MPUMEHEHHUS MX B PEajbHON JKU3HH
JUTSL pEIIeHUs TPAKTHYSCKUX 3a/1a4.

B cBs3u ¢ 3TMM mnpu u3ydYeHHH TMpeaMeTra «XUMHS» JTOMHHHPYIOIIEe
3HAa4YCHHE MPUOOPETAIOT TaKKe IEH U 3a/1a4H, KaK:

ajanrausi 00yJaroImuXxcs K YCIOBUSM ITWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dopMupoBaHUE  MHTEIUIEKTYaJbHO  Pa3BUTOH  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPHHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HECHHBIX CUTYAIUSIX, CBS3aHHBIX C BEIIECTBAMU H UX
IpUMEHEHHUEM;

dopmMupoBaHue |y O0OyYarOMMXCS  KITIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIICTCHIIN), WMCIOIINX YHHBEpCaJIbHOE 3HAYCHUE JUIS Pa3IMYHBIX BHIIOB
NEATEeIILHOCTH: PEIIeHUsT po0jieM, MOMCKa, aHalnu3a U 00paboTku MH(pOpMAIUH,
HEOOXOJMMBIX I TPUOOPETCHUs ONBITa JEATEIHHOCTH, KOTOpas 3aHHMAaeT
BaXHOE MECTO B TIO3HAHWHM XHMHH, a TaKKe JUIS OICHKH C  TO3UIIHHA
OKOJIOTUICCKOW OE30MacHOCTH XapaKTepa BIMSHHAS BEHICCTB W XUMHUYCCKUX
MIPOIECCOB HA OPTaHMU3M YEJIOBEKa M MPUPOIHYIO CPELY;

pa3BUTHE ITO3HABATEIIBHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00YUYaIOIIUXCS: CIOCOOHOCTH CaMOCTOSITEIFHO MPUOOPETATh HOBHIE
3HAHUS 110 XHMHH B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTSIMH, HCITOJIb30BATh
COBpeMeHHbBIC MH()OPMAIIMOHHBIC TEXHOJOTHH JUIsS TIOMCKA M aHaJM3a y4eOHOH n
HAYYHO-TIOMYJISIPHON HHPOPMAIMH XUMUIECKOTO COJICPIKAHHS;

(GopMUpOBaHUE U PA3BUTHE Y 00YUAIOIIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHHS, HA0JIFOIaTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOESHHO
HEOOXOJMMBI, B YaCTHOCTH, INPH IUIAHUPOBAHUM M TPOBEICHUH XHUMHUYECKOTO
IKCIIEPUMECHTA,;



BOCIIUTaHHE Yy OOydarommxcsi YOeXKJAEHHOCTM B T'yMaHUCTUYECKOU
HaIMpaBJICHHOCTH XUMHH, €€ BaXKHOW POJIM B PEHICHUU TJIOO0AJIBHBIX MpoOJieM
pallMOHATILHOTO MPHUPOOTOIB30BAHUS, TTOMOJHEHUSI YHEPIrETUUECKUX PECYPCOB U
COXpaHEHHsSI TPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpe’KHOrO
OTHOIIEGHUSI K TPUPOJE M CBOEMY 3J0POBBIO, a TaKkKe NPUOOPETEHHs OIMbITA
WCITOJIb30BaHUS TIOJYYEHHBIX 3HAHWK ISl TIPUHATHS TPAMOTHBIX PEIICHHHA B
CUTYaIUSX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yuebHOM mnaHe cpenHero oOHIEro 0O0pa3oBaHMsS NPEIMET «XUMHUD»
0a30BOr0 YPOBHS BXOJHUT B COCTaB MpeIMeTHOU o0iactu «EcTecTBEHHO-Hay4HbIC
MIPEAMETBD.

OO6iee yncno 4acoB, OTBEAEHHBIX ISl U3YUYEHUs] XUMUHU, HA 0a30BOM YPOBHE
cpeaHero ofmiero odpazoBaHusi, cocrapiseTr 68 dacos: B 10 kimacce — 34 ygaca (1
yac B Hezenmo), B 11 kimacce — 34 ygaca (1 yac B Hezielno).



COAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckor XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIY4YeHUH HOBBIX BEUIECTB M MaTepHasioB. Teopus CTPOCHHUS OpPraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE NOJI0keHU. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKuX BemllecTB. lomoisorusi, wu3omepus. XUMHUYECKas CBsSI3b B
OpraHUYeCKUX COEAMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBinenne o kiaccuuKauuu opraHM4yeckux BemiecTB. HomeHknaTypa
OpraHMYECKUX COEJUHEHUN (CucTeMaTHUyecKas) U TpUBUAJIbHBIE Ha3BAHMS
BaXXHEHIINX MPEICTaBUTENEH KIIaCCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YYCHMsI BEIIECTB W HUX MpEeBpalleHUI:
O3HaKOMJIEHME ¢ OO0pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepuajlaMd Ha HX
OCHOBE, MOJICJTUPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HaOIIOeHUE W
ONKCAaHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
[pU HarpeBaHuu (TU1aBlieHUEe, OOYTJIMBAaHUE U TOPEHUE).

YriaeBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHWA psAa. MeTaH u 3TaH —
POCTEHIIINE TPEJCTABUTEIN aJKaHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBa
(peakuuy 3aMELIEHHUsT W TOpPEHHMs), HAXOXKIEHUE B IMPUPOJE, IMOIYyYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPECTABUTEIN AaJKEHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATAUUHU, OKUCICHHUS H
MIOJINMEPU3ALINH ), IOJTYyYEHUE U TPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 m mMerunOyranueH-1,3: cTpoeHue, BaKHEWIIHE
XMMHYECKUE CBOWCTBA (peakuus nonuMmepusanuu). [lorydeHre CHHTETHYECKOIO
KayudyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, TOMOJIOTUYECKUH psll. ALleTHIIEH
— MPOCTEUINNK MNPEACTABUTENb AJKHMHOB: COCTaB, CTPOCHHE, (PU3UUYECKUE H
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus ), NOJyYEHNUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, crpoeHue, (uU3NYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHHE. 101yon:
cocmas, cmpoenue,  Quauueckue U  XUMUYecKue  ceoucmea  (peaxkyuu
2aN102eHUPOBAHUS U HUMPOBAHUSL), NoIyueHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, MPUHALIEKANIUMA K
Pa3JINYHBIM KJIaccaM.

IIpuponHble MCTOYHUKM YrieBOAOPONOB. IIpupoaHbli ra3 U IONYTHBIE
He(dTanble ra3pl. Hedth u €€ mpoucxoxnenue. CrocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUH, KaTaIUTUYeCKHil), muposu3. IIpoaykTsi
nepepadoTku He(TH, UX TIPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYECHHMS BEUIECTB M MX IPEBPAILLCHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMM IUIaCTMAcCC, KaydyKOB M PE3UHBI, KOJUIEKIIUU
«Hedpte» u  «Yroap», MOAEIUPOBAHUE  MOJEKYJI  YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEICHNE NPAKTUYECKOW pabOThI: MOJIyUYEHUE ITHIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

PacuétHnle 3aaumn.

Bbruncnenuss 1mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBAa UCXOJIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEUIECTB WIIM MPOJAYKTOB PEAKIIMH).

Kuciopoaconepskanue opraHu4eckKue cOeAUHECHUS

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON U 3TAHOJ: CTPOCHHE,
¢usznueckre W XMMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpPUMEHEHHE. BoIOpoIHbIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JleHiCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHI. OJTUIEHIJIMKOIb W  TIMIEPUH: CTPOCHHE,
¢usznueckre W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMH
MeTajulaMHi, KayeCTBEHHAsl peaklsi Ha MHOrOaTOMHbIE COUpPThI). [lelicTBue Ha
opraHu3M 4enoBeka. [[puMeHneHre rmmuepuHa U dTUIICHIIUKOIIS.

deHoy: CTpOEHHE MOJICKYJBl, (U3MUEeCKHe ¢ XHMHYECKHE CBOMCTBA.
Toxcuunocts eromna. [Ipumenenne Gpenona.

Anpnerunpl U Kemowusl. DopmanbAeruj, aleTAIbJIETUI: CTPOCHHUE,
duznyueckre U XUMUYECKHE CBOMCTBA (peakiMd OKHUCICHHS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINH), TOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBpuHaAs W
YKCYCHasi KHUCIIOTBI: CTpOCHHE, (U3MUECKHEe M XMMHUUYECKHE CBOMCTBa (CBOIMCTBA,
oOmue /It Kjacca KUCIOT, peakius 3TepuduKaIim), moiaydyeHne 1 MpuMeHeHne.
CreapuHOBasi W OJICMHOBAs KHUCIOTHl KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MbU1a Kak COJIM BBICIINX KAPOOHOBBIX KUCJIOT, UX MOIOLIEE JICUCTBHE.

Crnoxnble 2(QUpPBl KaK MPOW3BOJHBIE KapOOHOBBIX KuCIOT. [maponus
c10kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.



VYrneBogel: cocTaB, KilaccMpUKalUs ~ yriaeBoAoB  (MOHO-, JAU- H
noyiucaxapubl). ['oko3a — NpocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (PU3MYECKHME M XUMHUYECKHE CBOWCTBa (B3aUMOACIHCTBUE  C
ruapokcuom Meau(ll), oxkucnenme ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HAXOXKJIEHHUE B MPHUPOAE, MPUMEHEHHE,
ounonorunyeckas poiib. @otocunres. pykro3a Kak U30Mep TIIOKO3BI.

Kpaxman u nemwnonos3a kak npupoansie noauMepsl. CTpoeHHE Kpaxmalia U
Henono3bl.  du3nueckue M XUMHYECKHE CBOMCTBAa Kpaxmaia (TUIPOIH3,
KayeCTBEHHas peaKIys C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHUS BEIIECTB M HUX IPEBPALLCHMIA:
npoBeJieHNe, HAOJIOICHHE U OMNMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Kauye€CTBEHHbIC PEAKIIMH OJIHOATOMHBIX CHUPTOB (OKHCIIEHHE STaHOJIA
okcuaoM Menu(ll)), MHOroaTroMHbIX CHUPTOB (B3aUMOJAEHCTBUE TIULEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapoxkcumom wmenu(ll), B3ammopeiicTBUE Kpaxmaiga C HOIOM),
NPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Bobruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WJIM IIPOAYKTA PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHn4ecKue COeTMHEHMS.

AMUHOKHCIIOTBI KaKk aM(OTepHble OpraHM4ecKue coeuHeHus. Puzndeckue
U XUMUYECKUE CBOMCTBA aMMHOKHUCIOT (Ha IpuMepe TIulMHA). buonornueckoe
3Ha4eHUE aMUHOKUCIOT. [lenTumel.

benku kak nNpUpPOAHBIE BBICOKOMOJIEKYJISIpDHBIE coenuHeHus. llepBuunas,
BTOpUYHAs U TpETUYHas CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ACHATypalusi, KaUeCTBEHHbIE PEaKIIMU Ha OEJKH.

OKCHEpPUMEHTAJIBHBIE METOABbl HM3Y4YECHMsI BEIIECTB M HX IPEBPAIICHMIA:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalys OENKOB MpH
HarpeBaHUM, LIBETHHIC PEAaKIIUU OCJIKOB.

BbIcOKOMOJIEKYIsIpHBIE COeAUHEHUS

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSSA MOJEKYIApHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN —
MTOJIMMEPHU3ALMS U ITOJTUKOHICHCALIUS.

OKCHEpUMEHTAJIbHBIE METOAbl HM3Y4YEHMs] BEIIECTB W WX IPEBpaLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.



Peanuzanus MeXnpeaMETHBIX CBA3EH IIPU U3YYCHUHU OPraHUYECKON XMUMUU B
10 kmacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4HBIX NOHATHH, TaK W TOHATHM, SBIAIOLNIUXCS CUCTEMHBIMHU IS OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0O IIUKJIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: SIBIICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TE€OpHsl, aHaJIU3, CUHTE3, KiIaccu(UKalus, MepuoIUIHOCTb, HAOII0EHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIINPOBAHNE.

®usuka: MaTepus, OHEprus, Macca, aToOM, OJEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHHE
BELIECTBA, (PU3UUECKUE BETUUUHBI U €UHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
(doTtocuHTe3, OMOJOrMYECKH AaKTHUBHBbIE BellecTBa (OE€NKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypChl.

TexHOomorus: MNHIIEBbIE MPOAYKTHI, OCHOBbI PAlMOHAJIBHOIO MUTAHUS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHUE IpENapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0OCHOBbI XUMHU

XUMUYECKUA dieMeHT. AToM. Snpo aroMa, H30TONBIL. JJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTau, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacmlpeiefIeHUs] JIEKTPOHOB MO OpOUTaiIsiM B aTomMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpaIlUs aTOMOB.

[Tepuonnuecknit 3akoH u [lepronnueckas cucreMa XUMUYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOr0 3akoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOICTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIIECTB MO TPYMIaM U MEPHOJIaM.
3HavueHUe NEePUOIMUECKOT0 3aKOHA B pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBsA3b. BuAbl XUMHUYECKOW CBSI3HU
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, METaJIM4yeckas). MexaHu3Mbl
oOpa3oBaHMsA KOBAJEHTHONW XWMHYECKOW CBsi3u (OOMEHHBII H  JOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BaleHTHOCTb. DIEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. MIOHbI: KATHOHBI U aHUOHBI.



BemectBa  MOJIEKYISIpHOTO W HEMOJIEKYJSAPHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTAINIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTALUINYECKOU PELIETKH.

[TonaTue o gucnepcHbix cucTeMax. VICTUHHBIE M KOJJIOUAHBIE PACTBOPBL.
MaccoBast 1011 BEILIECTBA B pacCTBOPE.

Knaccudukanus HEOpPraHUYeCKUX COCIUHECHUM. Homenxkiarypa
HEOpPraHUYECKUX BEHIECTB. [ E€HEeTMYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAISKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHUYECKHUX — peakiuid B
HEOPraHWYECKON M OPraHMYECKOM XUMHU. 3aKOH COXPAHEHHUS MacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUH TTPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iuuHbIX (hakTopoB. OOpaTHMbIe
peakuun. XuMHYeCcKoe paBHOBecue. DakToOphl, BIUAIOUIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

DOnekTponutuyeckas auccornyanus. CHIIbHBIC U cabbie 35ekTpoauThl. Cpena
BOJIHBIX pAaCTBOPOB BEILIECTB: KUCas, HEUTpaJIbHAs, 1IEJI0YHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJIbl M3YyYE€HHUsS BEIIECTB M HX IPEBpAILCHUMN:
neMoHcTpanusa Taomui «llepuogudeckas cucrema xuMuueckux snaeMmentos 1. U.
MeHnneneeBay, HU3ydeHUE MoOJieNied KPUCTAJUTMYECKUX PENIETOK, HaONIoJeHUE |
OMHCaHue AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iokKeHHue MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIU3aTopa, ONPEACICHUE CPEe/ibl PACTBOPOB BEIIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOPA, PEAKIUU HMOHHOro oOMeHa),
IIPOBECHUE MPAKTUYECKON paboThl «BiusHue pasnnyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérunle 3amaqn.

PacuéTtel 1O ypaBHEHHSM XUMHUYECKHX pEaklHil, B TOM YHCIEC
TEPMOXMMHUYECKUE PACUYETHI, PACUEThl C MCIOJIB30BAHUEM TMOHATUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi xXuMus

Hemeramnel. Ilomoxxenne HemetauioB B Ilepuoguyeckoir  cucreme
xumudeckux snemMeHToB JI. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3uyYecKkue CBOMCTBA HEMETAJIOB. AJIOTPONHS HEMETAIOB (Ha TpUMEpe
KHCIIOpOJIa, cephl, pocdopa u yrirepoaa).

XUMHYECKHE CBOMCTBA BaKHEWIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
docthopa, yrmepoma W KpeMHHS) W HX  COCIMHCHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOAHBIX COEAMHEHU ).

[IprMeHeHnEe BaXXHENIIINX HEMETAJJIOB U UX COCUHECHUU.



Meramisl. llonoxxenune meramnoB B llepuonnueckoi cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTU CTPOEHMS JIEKTPOHHBIX 000JO0YEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetamioB. CrjiaBbl METaJLJIOB.
DIEKTPOXUMUYECKUH Pl HANIPSKEHU METAJUIOB.

XUMHUYECKUE CBOWCTBA BAKHEHIIUX METAJUIOB (HATpUM, KaJIui, KaJbIIHi,
MarHui, alfOMUHUN, [IUHK, XPOM, JKeJI€30, ME/ib) U UX COCTMHEHUH.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIEPUMEHTAIBHBIE METOJIbl M3YyYE€HHUS BEIIECTB M HX MPEBPAILCHUN:
U3y4YeHue KOJUIeKIMU «MeTauibl U CIUIaBbl», OOpa3l0B HEMETAJIOB, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a/a4, HaOJI0JIEHUEe W ONHUCAHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE TUIPOKCHJIA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U TIeJIoueid, KaYeCTBEHHbIE PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuétel maccel BemecTBa WM 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAcce WIM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIH OHO
U3 BEILIECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Ponp xumum B oOecrieueHUH SKOJOTUYECKOM, IHEPTreTUYECKON U MHUIIEBOM
0e30MacHOCTH, pa3BUTHH MeAWIMHBL. [loHSATHE O HAyyHBIX MeTOAaX IMO3HAHMS
BEILIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBnenuss 00 OOMMX HAay4YHBIX MPUHIMIAX TPOMBIIIICHHOTO
IIOJIyYEHUS] BAXKHEUIINX BEILIECTB.

UenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXHEWIIME CTPOUTEIIBbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MarTepuaibl, KpacKh, CTEKJIO, KepaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yIOOpeHUS.

XuMHUsS U 3J0pOBbE YEJIOBEKA: MPABUJIA HCMOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBmia O0€30MACHOT0 MCIOIB30BaHMS MPENapaToB OBITOBOM XUMHH
B MOBCEIHEBHOM >KU3HM.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa  MexXnpeAMETHBIX  CBA3€H HOpU  HU3yYeHUHM 0O0med wu
HEOPraHU4YeCKOM XMMHUHU B 11 Kiacce OCyIlIeCTBISETCS 4epe3 UCHOJIb30BAaHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHSITHHA, SBIISIOIIUXCS
CHUCTEMHBIMH JUISI OTAEJBHBIX PEAMETOB €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAyYHBIN (PakT, rumoTes3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanusa, NEePUOJUYHOCTh, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, SHEPTHUS, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAIMOAKTUBHOCTD, MOJICKYJIa, SHEPTETUUECKUA YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3UYCCKUE BEIMYUHBI U €IUHUIBI UX
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, DJKOcuUcTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BUTAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpaAbI, TOPHBIC TOPOJIBI, TIOJE3HBIE MCKOITaeMbIe, TOTLIMBO,
PECYpCHI.

TexHoMOrus: XUMHUUYECKasi MPOMBIIIUICHHOCTh, METALTYypPIrHs, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIBCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, ITHIICBAS
POMBIIIIEHHOCTh,  (hapMaleBTUUYECKasi  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TMPEenapaToB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA [TPOI' PAMMBI 110 XUMNWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOM IS
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
0o0pa3oBaHus ABISETCS CUCTEMHO-JIEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHUCTEMHO-JEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeaAMeTa «XHUMHs» Ha YPOBHE CpPEIIHErO
oO11ero 00pa3oBaHusl BbIIETIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKJAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOTIPE/IEIICHHIO;

HaJIMYMe MOTUBAIMU K 00Y4YEHHIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHUM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX LIEGHHOCTEN U UCTOPUUECKUX TPAIUIIMi 6a30BOI HAYKH XMUMHUH;

TOTOBHOCTh U CIOCOOHOCTH OOYYalOUIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESTENBHOCTH I[€HHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1ETOCTHON
CUCTEME XHUMHUUYECKOr0 00pa3oBaHus;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD >KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHS» JTOCTHUTAIOTCS B
€ANMHCTBE YYEOHOW ¥ BOCIUTATEIBHOM NEATETLHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH
U HJleaJjaMUd POCCUHCKOTO TPa)KJAHCKOro O0OIecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W  TpaBWJIAMH  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  TpoleccaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJNbTaThl OCBOEHUA IMpeAMeTa «XHUMHUS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JACSTEIBHOCTU
00y4aroUMXxcs Mo peain3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaxaaHCKOT0 BOCTIMTAHMS .

OCO3HAaHMS 00YyYarOUIMMUCS CBOUX KOHCTUTYLMOHHBIX ITpaB U 00S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U MIPaBOIOPSAKY;

MPEACTAaBICHUS. O COLUMAIBHBIX HOPMax M TMpaBWIAX MEXITUYHOCTHBIX
OTHOIIECHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [ESATENIBHOCTU TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh W NPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIU3E Pa3IMYHbIX BUAOB YUeOHOU NIESITEIHLHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEGHHUSI K HCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€YECTBCHHOM XMMUM,

YBaXXEHUSI K TPOIIECCY TBOPYECTBA B 00JACTH TEOPUU W MPAKTHUECKOTO
NPUMEHEHHsS] XUMHH, OCO3HAHUSI TOTO, UTO JOCTIKCHMSI HAyKH €CTh Pe3ysbTaT
JUIMTENIBHBIX ~ HAOJIOJACHUN, KPOMOTIMBBIX OKCIEPUMEHTAJIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB,;

WHTEpECa U II03HABATEJIbHBIX MOTHUBOB B TMOJYYCHUU U MOCIEAYIOIIEM
aHanu3e mH(opMalMKu O MEePEOBLIX JOCTHKCHUSX COBPEMEHHOM OTECYECTBEHHOM
XHMHH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

HPaBCTBEHHOTO CO3HAHMS, ITHUECKOTO TTOBEICHMUSI;

CIOCOOHOCTH OIIEHMBATh CUTYaIluH, CBA3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHHE U TMOCTYNKH CBOMX TOBApHILEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUMA 3THUX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOoBOTO U 0e30MacHOro obpasza >KH3HHU,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3WYECKOMY MU
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBWJI 0E€30I1MacHOr0 OOpallleHusl C BEIIECTBAMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMAHUSI UEHHOCTU TMPAaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTHBHOI'O
0€30macHOr0 MOBEICHUS B CUTYAITUSAX, YTPOKAIOUIUX 3[I0POBBIO U )KU3HU JIOJCH;

OCO3HAHUS MOCIEICTBUI M HENPUSTUS BPEAHBIX MPUBBIYEK (YMOTpeOJCHUS
aJIKOTOJIsl, HAPKOTUKOB, KypEeHUSI);

5) Tpy/10BOT0 BOCTIMTAHUSA:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  Y4€OHO-HCCIIEI0BATEIbCKOMN
JESTENHbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPUYECKOW W JPYTUX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajay
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUUYECKOMY M3YUYEeHUIO Mpodeccuil pa3auyHoro poja, B ToM
YuCJie HA OCHOBE MPUMEHEHHUS MTPEAMETHBIX 3HAaHUH IO XUMUHU;

YBaXEHUS K TPYyHLY, JIOASIM TpyJa U pe3yibTaTaM TPYJIO0BOM NESTEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUAYAIbHOU TPACKTOPUU
oOpaszoBaHus, Oyaymiel mpodeccun W peanu3aldd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

AKOJIOTUYECKHU I[€JIeCO00pPa3HOr0 OTHOIICHHUS K TPHUPOJIEe, KaK HCTOUYHHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIOOAJIBHOTO XapakTepa HKOJOTHMUECKUX TPOoOeM, BIUSHUS
PKOHOMUYECKHUX MPOIECCOB Ha COCTOSIHUE TTPUPOTHOMN U COIUATIBLHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
peIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOOTIONE30BAHNUS;

AKTUBHOTO HEMPUATHUS JICUCTBUM, TPUHOCAIIUX BpEd  OKPYXKaIOIICH
IPUPOTHON cpeqie, YMEHHs MPOTHO3UPOBATh HEOJAroMpUsITHBIE DKOJIOTHUECKHUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HAJIUYHS Pa3BUTOTO YKOJIOTMYECKOTO MBINIICHUS, YKOJIOTUUECKOU KYJIbTYPHI,
OTbITa NEeSTETbHOCTH 9KOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHHMKATUBHOW M COIIMAJIBHOM
NPAaKTHUKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HUICOJOTUU
xemodoouu;

7) HIEeHHOCTH HAYYHOT0 MO3HAHHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHEeUM(DUKU XUMUU KaK HayKH, OCO3HaHHS €€ pold B
dbopMHUpOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEIOCTHOTO
NpEJICTaBIIEHUsI 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJILI U YEIOBEKa, B
MMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U pEIICHHH MpPOOJIEM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMAaHHUCTHYECKON HANpPaBICHHOCTH W Ba)XXHOM pOJIH B
CO3/IJaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpPhl, PEHICHUU TI100ANBHBIX MPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIUHBI, OOCCIECYCHHUH YCIOBUN
YCHEIIHOTO TpyJAa ¥ OKOJOTHYECKH KOMMDOPTHOW IKHU3HU KaXJAOTO dYIICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTA METOJIOB
MMO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BAThH



MOJIy4aeMble 3HAHMS JJIsl aHAIM3a U OOBSICHEHUS SIBJIEHUN OKPYXAOUIEro Mupa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JieJaTh OOOCHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOIIMXCS JAHHBIX C LEJIbI0 TOJYyYEeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus TpoOJieM B peajbHbIX )KU3HEHHBIX CUTYAIUsX;

UHTEpeca K MMO3HAHUIO U HCCIIEN0BATENIbCKON AESITEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30oBaHUIO0, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM 1O XHMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSAMH;

UHTEepeca K 0COOEHHOCTSAM TpyZAa B PaslIMuHbIX cpepax mpodeccuoHaIbHOU
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHBI

MeranpenMeTHbIe pe3yIbTaThl OCBOCHHUSI YY€OHOT'0 MpeaMeTa «XUMUs» Ha
YPOBHE CPEIHET0 00111ero 00pa30oBaHUs BKIIFOYAIOT:

3HAYMMBbIE IS dbopmupoBaHus MUPOBO33PECHUS oOydJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIE) OOIIeHaAyUHbIE TOHSATUS, OTPaXKaIOIINEe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHElNU(PUKYy METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTUsl, SABJICHUE,
poliecc, CUcTeMa, HaydHbIH (pakT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIIeA0BaHNe, HAO0ICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHbIE yueOHbIe NEeUCTBUS (TMO3HABAaTEIbHbIE, KOMMYHHUKATHUBHBIC,
PETYISATUBHBIC), obecrieunBaroIINe dbopmupoBaHue (G yHKITMOHATBLHON
IPAMOTHOCTH U COIUAJIBHOW KOMIIETEHIIMHM O0YJaIONUXCS;

CIIOCOOHOCTD oOydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHUBEPCAJIbHBIE YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHON U COLIMAIIBHOW MPAKTHKE.

MeTtanpeaMeTHbIE PE3yibTaThl OTPAXalOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHUKATUBHBIMU W  PETyJISTHBHBIMHU
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH NMO3HABATEJAbHBIMH
JeHUCTBUSIMMN:

1) 6a30BbI€ JJOTrHYECKHE TeHCTBHA:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJlM3UpPOBaTh  MpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAesaTh 1M JACATEIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUH HX
JTOCTHKEHHS, COOTHOCHUTH PE3yIbTaThl JESITEILHOCTH C MIOCTABICHHBIMU 1EIISIMU;

KCTIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI TIOTHYECKOTO MBIIIJICHHUS —
BBIJICTIATh XapAaKTEPHbIC MPU3HAKUA TOHATHH W YCTAaHABIMBATh WX B3aMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS 1JI1 OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU JJis KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIC CBSI3M MEKIY HU3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJeHHUS (MHAYKTUBHbBIC, JCAyKTUBHBIC, TIO
aHAJIOTUM), BBISABIISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B paccMaTpUBaAEMbIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOJBI U 3aKJIFOUCHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUSA, UCIIOIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CMMBOJI) DJJIeMEHTa, XuMUueckas (opMyia, ypaBHEHHE XUMHUUYECKOU
peakiuu — TMpU pPEIICHUU Y4eOHBIX MO3HABATEJIPHBIX W MPAKTHUYECKUX 3ajad,
MPUMEHSITh HA3BAaHHBIC MOJEJIbHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTePHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIEN0BATEIbLCKHE eHCTBHUS:

BJIaJIETh OCHOBAMHM METOJ0B HAayYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHX
peaxkiuu;

(dbopMynHpOBaTh LIETU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIE BOMPOCH B KAadeCTBE MHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUII;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEIACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJI0M
IpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIHpPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJACIaHHON paboTe;

npuoOpeTaTrh OIBIT YYEHHYECKOW HCCIIEeOBATEILCKOM W MPOSKTHOM
JESTENBHOCTH, MPOSIBISITh CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHBIX
METOJI0B MTO3HAHUSL.

3) padoTa ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3JIUYHBIX HCTOYHUKAX HHPoOpManuu (HAy4HO-
MONYJISIpHAsl JIUTepaTypa XHUMHYECKOTO COJIEpKaHUsS, CIpPaBOYHBIE IOCOOUS,
pecypcel MlHTEpHETa), aHaTM3UpOBaTh MHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orObope wuHpOpMaANMK, HEOOXOAUMOM ISl  BBIMOJHEHUS YYEOHBIX 3ajad
ONPEIEIIEHHOrO TUIIA;

MPUOOPETaTh OIBIT HCIHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  MPEICTaBICHUS
uHpopmaiu (CXeMbl, rpaduKu, JTUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KaueCTBE CpeACcTBa Mmpu paboTe C
XHMHYECKOW WHPOpMAIMEH: TPUMEHATh MEXKIpeAMETHbIC (pusnueckue w
MaTeMaTUYE€CKHE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00peBUATYpPhI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISITHOCTH.

OByajeHne YHUBEPCATbHBIMH KOMMYHHUKATHUBHBIMH TeHCTBUSIMM

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYX JAaeMOMl TeMbl B XOJ€ JHUaliora W/Win
JUCKYCCUHM,  BBICKa3blBaTh  HJICH, (OPMYIHUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a/1a4H;

BBICTYNAaTh C TMPE3EHTalMel pe3yJbTaTOB IO3HABATEIBLHOW NESITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU TPU BBHITIOJTHEHUH
XUMHYECKOTO JKCIEPUMEHTA, MPaKTUYECKONH padOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, peain3allui yueOHOTO MpoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3UIIMA B
X071 00CYXIeHUSI 1 OOMEHA MHEHHUSAMH.

OByajieHNe YHUBEPCAJIbHBIMHU PeryJsiTUBHBIMH JeCTBUSIMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO IMO3HABATEIIHHYIO
JESTENBHOCTh, ONpenensis e€ Ienu W 3aJadyd, KOHTPOJIUPOBaTH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejaraeMblii  aJlrOpUTM JICHCTBHMA TIpHU
BBITIOJTHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HauOolee
3 PeKTUBHBIN CMOCO0 WX PEmICHHS C y4E€TOM IIOJYYEHHs] HOBBIX 3HAHUM O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOECH JEATEILHOCTH Ha OCHOBE CaMOaHalln3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OpraHudeckass XuMUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  NPEACTABICHUNM O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, pPOJA XUMHUU B TMO3HAHUM SIBJICHUMN



npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUUYECKHUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHATUS (XUMUYECKUNM JJIEMEHT, aTOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIGHTHOCTb, 3JIEKTPOOTPULATEIHLHOCTD, XUMUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpallE€HHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIM O00BEM, YIIEpOAHBIM CKeleT, (YHKIUMOHAIbHAS TPYIINA,
paguKall, U30Mepusi, H30MEPhbl, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YTIEBOJOPOIHI,
KHACJIOPO/A W a30TcolepKalllue COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemiecTB A. M. BytnepoBa, 3aKkOH COXpaHEHMs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XUMHUU, MUPOBO33PEHUYECKHE 3HAHMSI,
JeXalue B OCHOBE NOHUMAHMS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUUYECKUX
SBJICHUH, (PAKTONOTMYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUU W
0€30MacHOM HCTIOJIb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU JEeSATEIILHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHMI BBISBISATH XapaKTEpHbIE MPU3HAKU TOHSITHH,
YCTaHABIMUBATh MUX B3aUMOCBSI3b, HUCIIOJIH30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHNYeCKUX COSTMHEHHI;

c(hOpPMHUPOBAHHOCTh YMEHHMH HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIHUKY JJIs
COCTaBIICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTON, COKpAIIEHHON)
dbopMyn  OpPraHMYeCKMX BEIIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBIMBATh MOJENIN MOJIEKYJ OPTaHMYECKHX BEIIECTB JJIA HILTIOCTPAIlUU UX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAMIECKHOCTh H3YUYEHHBIX
OpraHMYeCKUX BEHIECTB MO0 HMX COCTaBy U CTPOCHUIO K ONpeneIEHHOMY
KJIACCy/TpyNme COeAUHEHUN (YTJIEBOJOPOIBI, KHCIOPOA W a30TCOJAEpIKAIIHE
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaTb MM Ha3BaHHS IIO
cucremarnieckoir Homenknatype (IUPAC), a Takke NpPUBOIUTH TPHBHAIBHBIC
Ha3BaHUS OTAEJIbHBIX OPraHUYECKUX BEIIECTB (STWUJIEH, MPOIWJICH, AalETUJIEH,
STWJICHTINKOJb, TIHUIECPUH, (HEeHOd, (opMaabAeTUl, aleTaNbICTH, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KMCJIOTA, CTEAPUHOBAsl KUCIIOTa, TIII0K03a,
bpyKTO3a, Kpaxmal, IeJUTI003a, TIIUIIHH);

c(hOpMHUPOBAHHOCTh yMEHHsSI OINPEACNATh BHABl XHUMHYECKOW CBSI3M B
OpraHUYECKUX COECTMHEHUSIX (OJUHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemectB A. M. BytinepoBa /st 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChI BEILIECTB;

c(OPMHPOBAHHOCTh ~ yYMEHHMH  XapakTepu3oBaTb  COCTaB, CTPOECHUE,
bu3uUecKkue W XMMHYECKHUE CBOMCTBA THUMUYHBIX MPEICTABUTENICH Ppa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, NMPOMWIEH, AlETHIICH,
Oyranuen-1,3, metunOyranuen-1,3, OeH30J, METAHOJ, ITaHOJ, ATUJICHIJIUKOJIb,
INIMLEPUH, (EHOJI, aleTalbJIeruj, MypaBbUHAsl U YKCYCHas KHCIOTHI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJIOTa), WIUTIOCTPUPOBATH T€HETUUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHSIMU COOTBETCTBYIOIIUX XMMHYECKHX pPEaKIH ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKHU YIIJIEBOJAOPOIHOTO
Colpbsi  (He(Tb, MNPUPOJHBIM Ta3, Yrojb), CHOCOOBI HX NEPEePadOTKU U
IPaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepPepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TMPOBOJUTH BBIYUCIICHUS 110 XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakIMu 10 H3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY OJHOTO W3 HCXOJIHBIX
BEIIECTB WJIK MPOJAYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIaJIeTh CHUCTEMON 3HAHUUA 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTOJIb3YEMbIX B XUMUU NPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOtoIeHne, u3MepeHne, SKCIIEpUMEHT, MO POBAHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMUYECKUE 3HAHUS [UIsl TPUHITHS pELICHUH B
KOHKPETHBIX JKMU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIATh MTPaBUIIA MOJIB30BAHUS XUMUYECKOM
NOCYJIOM W J1a00paTOpHBIM O00OpYyJOBaHHWEM, a TaK)Ke MpaBmiia OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUHW TUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
HKCIIEPUMEHT (TIPEeBpAIIEHUs OPTAaHUYECKUX BEIIECTB MPU HATPEBAHUH, TIOTyUEHUE
ATUJIEHA W U3YYEHHUE €ro CBOMCTB, KAYECTBEHHBIE pEAKIUU OPraHUYECKUX
BEIECTB, JCHATypalusi OCIKOB MPU HArPEBaHHWM, IIBETHBIC pPEakluud OCIKOB) B
COOTBETCTBUM C TMpaBWJIaMH TEXHUKH O€30MaCHOCTH NpU OOpallleHHH C
BEIIECTBAMU H JIA0OPATOPHBIM O00OPYIOBAaHUEM, TMPEACTABISATh PE3yJIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyTUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHpOpMaLNIO, TOJy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeICTBAa MacCOBOMU
uHdopmanu, UHTEpHET U IpYyTUX);



chOpMUPOBAHHOCTh ~ YMEHHMH  COONIONATh  MpaBWIa  DKOJIOTUYECKH
1[€JeCO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JAESATENBHOCTH B LEISIX
COXPAHEHHUSI CBOETrO 3/0POBbS U OKPYXKAIOIIEH NPUPOAHOW Cpeibl, OCO3HABAThH
OMACHOCTh BO3JECUCTBHSI HA >KUBBIE OPraHU3MBI OINPEACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMas cMbica mnokaszarens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIICHUs] W TNPEJOTBPALEHUS HX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIUXCS C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 370POBBSI: YMEHHE
OPUMEHSITh 3HAaHHUA 00 OCHOBHBIX JOCTYNHBIX METOJaX MO3HAHUS BELIECTB U
XUMUYECKUX SBICHUM;

JUISL  CHenbIX U Cla0OBUIAIIMX OOYyYalolUMXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy obOo3HadeHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas
XUMHUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUUYECKOM  COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJM XHMHU B TIO3HAHWUU SBJICHUU
Opupoabl, B  (OPMUPOBAHUK MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs MPAKTUYECKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAaHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHUK, KOTOpas  BKIIKOYAECT:
OCHOBOIIOJIATAIONINE TOHATHSA (XMMHUYCCKUN DIIEMEHT, aToM, H30Tom, S-, pP-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTETICHb OKUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJIeHTHAsI, HIOHHAs, METAJITMYECKas, BOJOPOIHAS ), KPUCTAIIIMUECKasl pelIETKa,
TANBl ~ XUMHUYECKUX  pEaKIUi, PpPaCTBOpP, DJICKTPOJUTBI, HEIICKTPOJUTHI,
BJICKTPOJIMTHYECKAsT JAUCCOLMALUSA, OKHUCIUTEIb, BOCCTAHOBHUTENIb, CKOPOCTh
XUMHUYECKOW peakIih, XUMHYECKOE€ PaBHOBECHE); TCOPUM M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH Jl. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHECHHUS M MPEBPAIICHUS YHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3BIK XHMUU,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIC)KAIME€ B OCHOBE IMOHUMAHUS NPUYUHHOCTH U
CHCTEMHOCTH XMMHUYECKHX SIBICHUM, (PaKTOJIOTMUYECKHE CBEICHHA O CBOMCTBaX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HMCIOIB30BAHUHM BAXHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY U IPAKTUYCCKOM JACATEIBbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHM BBISBISTH XapaKTepHbIE NPU3HAKU TOHSATHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOIUKY IS
cocTaBieHus (oOpMyn BEIIECTB W  YpPaBHEHUH  XUMHYECKHX  pPEaKIHil,
cucremarnueckyio HomeHKIaTypy (IUPAC) u TpuBuanibHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid ras, yrJ€KUCIbIM ra3, aMMHUaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUThEBAS COJIa, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OINPEEIATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUMHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMUUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAS, METAJLTMYECKasi, BOJIOPOJIHAS) B COCIUHEHUSIX, THII
KPUCTAJUTMYECKONW PEMIETKH KOHKPETHOrO BeIecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MPUHAIJICKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNpEeACIEHHOMY Kiaccy/Tpyre
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJIIBI U HEMETAJIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCH/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /.
W. MenneneeBa U 1eMOHCTPUPOBAThH €r0 CUCTEMATH3UPYIOIIYIO, O0BSICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKMX »dJeMeHTOB 1-4 mnepuonoB Ilepuoamdeckold CHCTEMBI
xuMuueckux saemeHToB JI. M. MennaeneeBa, WCIONb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opouTaINY, «OQHEPTETUYECKUE YPOBHIY, OOBSICHATD
3aKOHOMEPHOCTU M3MEHEHUSI CBOWCTB XMMHUYECKHUX DJIIEMEHTOB M UX COCAUHECHUI
0 MepUoJIaM U rpynmam [lepruoanyeckor CuCTEMbl XUMUYECKHX 351eMEeHTOB [[. M.
Menpeneena;

c(hOpMHPOBAHHOCTh YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T'E€HETUYECKOM CBS3M MEXKIY HEOPraHWYECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(UIIMPOBATH XMUMHYECKHE PEAKIIUU TIO0
pa3IUYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEArupyrOIIUX BELIECTB, TEIJIOBOMY
abdexTy peakiuu, U3MEHEHUIO CTENEHEH OKHCIICHHsS AJIEMEHTOB, OOpaTUMOCTH
peaKIuy, y4acTHIO KaTalau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHHA COCTAaBJISATh YPAaBHECHUS PEAKIMA Pa3TUIHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJOBHSI, IIPY KOTOPBIX 3TU PEAKLIUH UAYT A0 KOHLA;



c(hOpMUPOBAHHOCTh YMEHUU TPOBOJUTH PEAKIUHU, TOJTBEPKIAIOIINE
KAQYECTBCHHBIA COCTaB PA3JMYHBIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABATH
ONBITHBIM IYTEM HMOHBI, IIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pacKpbiBaTh CYIIHOCTh  OKUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOIO OajaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUUECKOH
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIMICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBus (mpuniui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMHYECKHUE MPOIIECCHI,
JIe)KalMe B OCHOBE IPOMBILIJICHHOIO IOJIyYEHUsI CEPHOM KHUCJIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH TPEACTaBICHUM 00 OOIIMX HAYYHBIX NPHUHIUIIAX U
9KOJIOTUYECKUX MPOoOIeMax XMMHUYECKOTO MMPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUMCICHUS C HCIOJIb30BaHUEM
MOHSTUSL «MaccoBasi J0JiA BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAaCChl BEIIECTBA WK 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOrO 3(dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChl
BEIIECTB, NMPEBPAILCHUS U COXPAHECHUS SHEPTUH;

c(hopMHUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMHUYECKOU
OoCyJIol W Ja0opaTOpHBIM O00OpyJOBaHWEM, a TaKXe IpaBWia oOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIIMSAMH IO BBITIOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUN IUIAHUPOBATh W BBINOJHATh XUMHUYCCKHUIN
JKCIIEPUMEHT (pa3yioKeHUE MEPOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTajau3aTopa,
ONPENICICHUE CpEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO  YHHBEPCAIBHOTO
WHJUKATOpA, BIMSHUE PA3IUYHBIX (AaKTOPOB Ha CKOPOCTh XMMHYECKON pPEaKIINH,
peakIMu MOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIMh Ha cynbdar-, kapOboHaT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemaM «Metamibl»y U «HeMmeTamisl») B COOTBETCTBHUU C TMpaBUJIaMHM TEXHUKH
0€30IacCHOCTH TPH OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYIOBAHHEM,
MPEJICTaBIATh PE3yNbTaThl XHWMHYECKOTO OJKCIepuMEeHTa B ¢dopMe 3alucu
YPaBHECHHI COOTBETCTBYIOIINX PEAKIHA W (POPMYIMPOBATH BBIBOJLI Ha OCHOBE
3TUX PE3YJIbTATOB;

c(hOpMHUPOBAaHHOCTh YMEHUN KPUTHYCCKH aHAIM3UPOBATh XHMHUYCCKYIO
nHpOpMaNuIo, MOJy4aeMyl0 H3 pa3HbIX MCTOYHHKOB (CpEJICTBAa MacCOBOMU
KOMMYHUKauu, UHTEpHET U ApyTuXx);



chOpMUPOBAHHOCTh  YMEHHMH  COOJNIOJaTh  MpaBWia  DKOJIOTHYECKH
1enecooOpa3Horo MOBEJAEHUST B OBITY W TPYAOBOM JACSATEIBHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3/0POBbSl M OKPYKAIOIIEH MPUPOJHON Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBHS Ha )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazatenss [IJIK, mosicHITP Ha mpuMepax CrnocoObl YMEHBIICHUS U
MIPEOTBPAILICHUS UX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M UYEJIOBEKA,

JUIs 00YYaIoIINXCsl ¢ OrPaHUYCHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOJAX TMO3HAHUS BEHIECTB U
XUMUYECKUX SBJICHUM;

JUISL  CHenbIX U ClHa0OBUIAIIMX OOYYaloOIUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. bpaiins nis 3anmucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Konrpoasubie | Tpaxruseckie (uu¢posrie)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4eCcKOM XUMUM
[Ipenmet oprannueckoit xumuu. Teopust
11 CTPOEHHMS OPTaHNYECKUX COCTMHEHNN A. 3
M. byrneposa
Hroro mo pazmeny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOIBI — aJTKAHBI 2
29 HenpenenbHble yrieBoAOPOIbI: aTKEHBI, 6 1
aJIKa/IneHBbI, AIKMHbI
2.3 ApomaTHYEeCKHe yriIeBOI0POIbI 2
24 [IpupoaHbIe HCTOUHUKH YTIIEBOJOPOJIOB U 3 1
HX repepadoTKa
Utoro no pazueny 13
Paznea 3. Kucaopoacoaepxamme opranudeckue coelMHeHmsl
3.1 Cruptsl. @enon 3
3.2 Anbnerunbsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTconepxainue OpraHuvecKue coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Wroro mno pazmeny 3
Pa3nes 5. BoicokomouieKy/IsipHbIe COeINHEHUSsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasznen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenne atoMoB. [lepruoanyueckuii 3akoH
1.1 u [leprnoanueckas cucTeMa XUMHYECKUX 3
anemenToB JI. . MenaeneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazgeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertaiisl
2.2 Hemeramnsr 1
23 CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX 5
' BEIIECTB
Utoro no pazueny 17
Paznea 3. Xumus 4 :KU3Hb
3.1 XUMMS U )KU3Hb 4
Uroro mno pazueny 4
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 3







IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
Kosnu4yectBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
w/n Tema ypoka Beero Konrpoabubie | IIpakTHyeckue mayuerns | oOpazoBATENbHEIS
padoThI padoTsbI pecypest
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHN4YeCKUX
2 coemuaeHnit A. M. bytneposa, eé 1
OCHOBHBIE IOJIOKEHUS
[Ipencrasienue o Kiaccuuxanuu
3 opraHuueckux BemecTB. Homenkmnarypa 1
(cucTemaTuyeckas) U TPUBUAILHBIE
Ha3BaHMs OPraHMYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUYECKUH Psijl
5 MertaH u 3TaH — OpocTeuIme 1
MIPEICTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1
MIPEJICTAaBUTENN aJIKEHOB
8 IIpaktnueckas padora Ne 1. «Iloxyuenue 1 1
STWJIEHA ¥ U3yYEHHUE €ETO CBOWCTB)»
Ankaauensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U PC3UHBbI




AJIKMHBI: COCTaB U 0COOCHHOCTHU CTpOCHUA,

10 TOMOJIOTUYECKHUM psijl. ALIETUIICH —
MPOCTEUILINI MPEICTABUTEIb aJTKUHOB

11 Beruncienus 1o ypaBHEHUIO XMMUYECKON
peakuuu

12 ApeHbl: 0eH301 U T0J1yod. TOKCUYHOCTb
apeHoB

13 ['enetnueckas cBs3b YIrieBOAOPOIOB,
MpUHAUIEKAITUX K PA3IMYHBIM KJlaccaM
[IpupoHBIE HCTOYHUKH YTIEBOOPOAOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He()Th U MIPOJYKTHI €€ repepadoTKu
[IpupoiHBIE HCTOYHUKH YIIIEBOJAOPOJIOB:

15 MIPUPOJIHBIN a3 U NOMYTHBIC HEPTIHBIC
ra3bl, HTh ¥ MPOAYKTHI €€ epepadoTKH

16 KonTponpHas pabota 1o paszaeny
«YTIeBOI0pOIBDY

17 [IpenenpHble OTHOATOMHBIE CIIMPTHI:
METaHOJI ¥ 3TaHoJI. BosopoiHast cBs3b

18 MHOroaToMHbI€ CIUPTHI: STUJIECHIIMKOIb U
TJIMLEPUH

19 ®deHoJI: CTpOEHUE MOJIEKYIIbI, PU3HUECKHUE
U XUMUYECKUE CBOWCTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbAaerua u
aneranpaerny. AneToH

21 O/HOOCHOBHBIE MTpe/ieNIbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAsl U YKCYCHast

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KUCIOTBI»

CTCapI/IHOBafl 1 O0JICMHOBAas KUCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIMX KapOOHOBBIX
KHCJIOT

24 MBpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, KX MOIOIIIEeE JCHCTBHE
CrnosxHbie 3(UPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIOKHBIX
3¢upoB

26 Kupsl: THapOIH3, TPUMECHEHHE,
Ouosoruueckas poJib )KMpPOB
VYrneBospl: cocTaB, KilaccupUKaIius.

27 Baxneiimme npeacTaBuTeNN: TII0K03a,
dbpykTo3a, caxapo3a

28 Kpaxman u 1esiroio3a Kak mpupoTHbIe
MTOJTUMEPBI
KoHTposbsHas padoTa 1mo pazaeny

29 «Kucmopoacoieprkariue opraHndecKue
COEMHEHUS»

30 AMUHBL: METHIAMHUH U aHUINH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
ouonornueckoe 3Hadenue. IlenTuas

39 benku xak mpupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS

33 OCHOBHBIC IOHSATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COSIMHEHUIA

34 OCHOBHBIE METOIBI CHHTE3a




[InacTtmaccel, KaydykH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCIMHEHUIA.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTpOHHAS
KOH(uUTyparus aToMOB

[Iepnoanueckuit 3akoH u [lepnoandeckas
CUCTEMAa XMMHUYECKUX 351eMeHTOB JI. M.
MenneneeBa, UX CBS3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX PJIEMEHTOB H UX COCIUHEHUH 110
rpynmnam u rnepuojam. 3HaU4CHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMu4eckux sneMmeHToB .M. MenaeneeBa B
Pa3BUTUU HAYKH

CTpOGHI/Ie BellecTBa. XUMHUUECKas CBA3b, eé
BHbI; MCXaHU3MBbI O6pa3OBaHI/I$I
KOBAJICHTHOM CBSI3H. BOI[OpOI[HaSI CBA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJIEKYJISIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS

IlonsTHe 0 AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas [0 BelllecTBa B pacTBOpC




Knaccugukamus 1 HOMEHKIIATypa
HEOPraHWYECKUX COCAMHEHUN. | eHeTnueckas
CBSI3b HEOPraHWYECKHUX BEUIECTB, PA3IIMYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHHS SHEPTUH IPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas paborta Ne 1. «Bnusuue
pa3nuyHbIX (AKTOPOB HA CKOPOCTb
XUMHUYECKON PEaAKIIUN»

11

DIeKTpouTHYeCcKas aucconuanus. [lonsarue
o BojopoaHoM mokaszatene (PH) pactopa.
Peakiiuu nonHoro oomena. I'uaponus
OPraHUYECKUX M HEOPTraHMYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEILHBIE
peakiuu. [lonarue o0 anekTponuse
pacIuiaBoB U PacTBOPOB coJiei

13

KonTtponbHas pabora no pazaeny
«TeopeTnyecknue OCHOBBI XUMHM»

14

Mertamnsl, ux nonoxenue B [lepuoanueckoit
CHCTeME XMMHYeCKHuX dneMeHToB 1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢pu3ndyeckre cBONCTBa
METaJIJIOB




15

CrinaBel METaIOB. DJIEKTPOXUMUYECKHUH s
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATpUH, Kaaui, KalabI[uil, MarHUM,
AIIOMHHMI) U UX COCUHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COEIMHEHUI

18

XUMHUYeCKHe CBOMCTBA IIMHKA, Kelle3a U UX
COCAUHEHHI

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Mertamis»"

20

HemeTtamnel, MX MOJI0KEHHE B
[Teproanueckol cuctreMe XUuMHYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCcKre CBOMCTBA HEMETAILJIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIOpoJia, cepbl, hochopa u yriiepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'€HOB, CEPhI M X
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEqUHEHNN

24

XHUMHUYECKUE CBOWCTBA YIIIEPOAA, KPEMHUS U
HUX COeIUHEHUU

25

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

0O0001IeHrEe U cucTeMaTU3alusg 3HAHUH 110




Tteme «Hemertamnel»y. Beruncnenus mo
YPABHEHUSIM XMMHYECKUX PEAKLIMI U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME 1
"HemeTamnsl"y
KoHnTpoasHas paboTa 1mo TemMaMm «MeTauTbhy

28 u «Hewmeranney/Beepoccuiickas 1
poBepoyHasi paboTa

29 Heopranudeckne u opraHudecKrue KACIOTHI. 1
Heopranwdeckne n opraHndecKue OCHOBAHHUS
AmpoTepHBIC HEOPTaHUYECKHE U

30 opraHuyeckue coequHeHus. [ eneTndeckas 1
CBSI3b HEOPTraHUUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponb xuMun B 00eCIIeUeHUH KOOI HYECKOM,

31 JHEPreTHYECKOM M IMHUIIEBOM OS30MacHOCTH, 1
Pa3BUTHUU MEIUITUHBI
[IpencraBnenuss 06 0OIMMUX HAYYHBIX

32 MPUHIIUIIAX MPOMBIIITICHHOTO OTYYEeHUS 1
Ba)KHEHIIINX BEILIECTB

33 UYenoBek B MUpPE BEIISCTB U MAaTEPHAIIOB

34 XUMHS B 3J0POBBE YeIIOBEKA 1

OBIIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIbBI 1JI1 YHEHUKA

» Xumus / I'abpuensia O.C., Octpoymo W.I'., Cnagkos C.A., AkunonepHoe o6mecTBo «M3narensctBo «IIpocBemiernuey

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

https://resh.edu.ru/

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

https://resh.edu.ru/
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