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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XMMHUM Ha YpOBHE CpPEeIHEro o0IIero oopa3oBaHus pazpadoTaHa
Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®03 «OO0 obpa3zoBaHuU B
Poccuiickoit ®enepanuu», TpeOOBaHUU K pe3yJibTaTaM OCBOEHHs (penepaibHOM
oOpaszoBaTeibHOM mMporpamMmbl  cpeanero o6miero oOpaszosanust (DOOII COO),
MpeacTaBleHHbIX B DefepaqbHOM TOCYJIapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTe
COO, c yuérom Konuenmuu npenojgaBaHus y4eOHOro mnpeamera «XuUMUs» B
oOpa3oBaTenbHbIX opranusanusax Poccuiickoit denepaium, peaan3yomux OCHOBHbIE
oOpa3oBaTeiabHble MPOrPAMMbI, M OCHOBHBIX MOJOXKE€HUU «CTpaTeruu pa3BUTHUSA
BocnuTanus B Poccuiickoii @exnepanuuu Ha nepuoa no 2025 roga» (Pacnopsiokenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3paboTKe MNpOrpaMMmbl MO XHMHH, K OIPEACICHHUIO
oOmielt crpateruu oOydeHHUs, BOCHHUTAHUS U Pa3BUTUS OOy4alOLIUMXCS CpEeACTBaAMU
yuebHoro npenMera «Xumus» s 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBHIIM
koHuentyanbubie mnonoxkeHuss GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH,
collepKaHMs, pe3ylbTaTOB OOy4YeHUss U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XUMHYECKOE o0Opa3oBaHue, noJryyaeMoe BBIITYCKHUKaMHU
o011e00pa3oBaTeNbHONM  OpraHU3alluy, SBISETCS HEOThEMJIEMOW YaCThl0 HX
oOpasoBaHHOCTH. OHO  CIYXHMT 3aBEpILAIOLIMM  JTAallOM  peaju3alud  Ha
COOTBETCTBYIOLIIEM €My 0a30BOM ypOBHE KIIIOUEBBIX LEHHOCTEH, MpPUCYIINX
LIEJIOCTHON CUCTEME XMMHUYECKOI0 00pa30BaHUs. DTH HEHHOCTU KacaroTCs MMO3HAHUS
3aKOHOB NPUPOABI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYphl Y€JIOBEKa, a
TaKXe IKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOLIEHHS K CBOEMY 3/J0POBBIO U MPUPOIHON
cpene. Peanusyercs xumuueckoe oOpa3oBaHHe OOy4alOUIMXCS Ha YPOBHE CPEIHErO
obmero oOpa3oBaHUsI CpPEACTBaMH y4eOHOro mpeameTa «XUMHUSA», COACPKAHHE U
IOCTPOEHUE KOTOPOTO OMpPENEICHbI B MPOrpaMMe IO XUMHUHU C YU4ETOM CHELUPUKU
HayKd XUMHUHM, €€ 3HAueHUs B IIO3HAHWM NPUPOABI M B MATEPHUAIBHON KU3HHU
o0miecTBa, a Takke C y4y€ToM OOHIMX IleJied M MPHUHIMIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeIHero obmero obOpaszoBaHus B Poccuiickoit
denepanun.

XuMHusl KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HrpaeT ocoOyi0 poJib B
COBPEMEHHOMW IMBWJIM3AINH, B CO3IaHUH HOBOW 0a3bl MaTepuaabHOU KyIbTypbl. OHa
BHOCUT CBOH BKJIaJ B ()OPMHPOBAHHE PALMOHAIBHOI'O HAYYHOTO MBILUICHMS, B
CO3/1aHHE WEJIOCTHOTO IMpPEACTaBICHUs 00 OKpY)KalolleM MHpEe Kak O EIHHCTBE
OpUPOJIBI U YEJOBEeKa, KOTopoe (opMmupyeTcs B XMMHHM Ha OCHOBE IMOHMMAHUS
BEIIECTBEHHOI'O COCTaBa OKPY)KAIOLIETO0 MHpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSMU IPUMEHEHUS.



TecHO B3aMMOJEHUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHs CTaja
HEOTHEMJIEMON YaCThI0 MHUPOBOM KYJBTYPbI, HEOOXOJUMBIM YCIOBHUEM YCHEIIHOTO
TpyJla W KU3HU Kaxaoro wieHa ooOmectBa. CoBpeMEHHas XUMHUS KaKk Hayka
co3ujaTenbHas, KaK HayKa BBICOKMX TEXHOJOTMW HalpaBji€HAa Ha PEIICHUE
I00adbHBIX  MOPOOJEM  YCTOMYMBOTO PpPa3BUTHS  YEJIOBEUYECTBA —  CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cooTrBercTBMM ¢ OOmMMMH IENSIMA M TNPUHLIUIAMU CPEIHEro O0OIIero
oOpazoBanus cojaepkanue mnpeamera «Xumus» (10—-11 xmacchl, 6a30BbI YPOBEHB
M3YUYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOIATOTOBKY
o0ydJaromuxcs, He0OXOAUMYIO UM JIJIsl BRIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOUEHHUS B )KH3Hb COIIMyMa, MTPOIOKEHUSI 00pa30BaHUs B pa3IMYHBIX
00J1acTAX, HE CBSI3aHHBIX HEIIOCPEIACTBEHHO C XUMHUEH.

CocTaBisonuMy  MpeaMera «XHUMHS»  SIBISIOTCS  0a30Bble  KypChl  —
«Oprannueckass xumMus» U «OOmas W HEOpPraHUYecKas XUMHUs», OCHOBHBIM
KOMITOHCHTOM COJIEp)KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUW M0 HEOPraHWYECKOW XUMHH (C BKJIIOUCHHEM 3HAHUU W3 OOIIeH XUMUM) H
oprannyecko xumuu. DopMUpOBaHWE JAHHOW CUCTEMBbl 3HAHHU TNPU H3YUCHUH
npenMeTa 00ecneyruBacT BOZMOXKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3usi BEIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUM XUMHH.

CtpykTypa comepkanus KypcoB — «Opranudeckas xumusi» u «OOmas u
HeopraHudeckass XuMus» c(OpMHpOBaHa B MpPOrpaMMe IO XUMHHM Ha OCHOBE
CUCTEMHOT0 TMOJX0Ja K U3YYeHHIO Yy4yeOHOro watepuaia H  0O0yCIOBIIEHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHHM Ha ONPEACIEHHBIX TEOPETHUECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKoi XMMHUH BELIECTBA PACCMATPUBAIOTCSI HA YPOBHE
KJIACCUYECKON TEOpUU CTPOCHHSI OPraHMYECKUX COEAUHEHHI, a TaKKe Ha YpOBHE
CTEPEOXUMHYECKUX U IJIEKTPOHHBIX MPEACTABICHUN O CTPOCHUH BelecTB. CBEIECHUS
00 m3ydaeMblX B Kypce€ BEIIeCTBax HAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB [0
CJIOKHBIX OHMOJIOTMYECKH aKTHBHBIX COeIMHEHUH. B Kypce opraHm4yeckod XUMHUH
MOJIYYarOT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS
MEepPBOHAYATFHBIC TMPEACTABICHUS O XUMHYECKOW CBS3M, KIACCU(DUKAITMOHHBIX
MPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMHUUECKOU
pEaKUH.

[lon HOBBIM yrioM 3peHus B mpeamere «XuMus» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsi M3Y4YEHHBII Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TEOPETUYECKUN MaTepual ¥  (PAKTOJIOTHYECKHE CBEICHHWS O BEIIeCTBAX W
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas v HeopraHudeckas
XUMUSD» OOyYarolMMCsl TPEAOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
MEPUONYECKOTO 3aKOHA C OOIIETEOPETHUECKUX W METOJIOJIOTUYECKUX MO3UIINA,



riyOo)ke TMOHATh MCTOPUYECKOE U3MEHEHHE (YHKUMA 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnag cucrema 3HaHMM O BAXHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NPUMEHEHHH, a TAKXKE€ O XUMUUECKUX PEaKIUsAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MPOTEKAHUSA AonoaHsAeTcs B Kypcax 10 u 11 xiaccoB anemeHTamMu
COJICpKaHMs, WUMEIOIIUMHU KYJbTYPOJOTHUYECKUI W TMPUKIAJAHON XapakTep. OTH
3HaHUSI CIOCOOCTBYIOT TMOHUMAHHMIO B3aUMOCBSI3M XUMHUU C JAPYTUMH HayKamu,
PACKpBIBAIOT €€ POJIb B MO3HABATEIBHOW U MPAKTUUYECKOW JIESATEIIbHOCTU YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUECTBA B 00JACTU TEOPUU U
MPAKTUYECKUX TPHUIOKECHUN XUMUM, TTOMOTAIOT BBHIITYCKHUKY OPHUEHTHUPOBATHCS B
OOIlIECTBEHHO U JIMYHOCTHO 3HAYUMBIX TMpo0OJieMaxX, CBS3aHHBIX C XUMHEH,
KPUTHUUYECKU OCMBICIIMBATh MH(POPMAIIMIO U MIPUMEHSTH €€ JIJIsl TOMOJHEHUSI 3HAHUH,
peleHns UHTEJJIEKTYalbHBIX U YKCIIEPUMEHTAIBHBIX UCCIIEAOBATEILCKUX 3a7a4. B
IIEJIOM COJiepKaHue Yy4eOHOro mnpenMera «XUMUsS» JaHHOTO YPOBHS HU3Y4YEHUS
OPUEHTHPOBAHO Ha (HOPMHUPOBAHME Yy OOYYAIOUIUXCS MUPOBO33PEHUYCCKONW OCHOBBI
Ui ToHMMaHug (uiocohCcKuX UIAeH, TaKuX Kak: MaTepualbHOE €IMHCTBO
HEOPraHUYECKOTO W OPTaHUYECKOro MHUpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB MX
COCTaBOM W CTPOCHHUEM, MMO3HABAEMOCTh MPHUPOIHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA
U PpCIICHHs] TPOTUBOPEYUN MEXAy HOBBIMH (aKTaMHM U TEOPETHUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEHICHUHU IKOJIOTMYECKUX MpoOIiieM, a
TakKe MpodsieM COEepekEHUs IHEPreTUUECKUX PECYPCOB, ChHIPbS, CO3JaHHS HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B mmane pemeHus 3agady BOCHUTAHUS, pPa3BUTUS U COLMAIN3ALNA
OOy4YaloIIUXCsl TMPUHATBIE TPOrpaMMON MO XUMHHM TIOJIXOJbl K ONPEIEICHUIO
CONEp)KaHUs W TIOCTPOCHHMA TpenMeTa MpeAycMaTpuBaloT  (HOpMHpOBaHHUE
YHUBEPCAJIBHBIX yU4E€OHBIX JIEUCTBUI, UMEIOMINX 0a30BO€ 3HAYCHUE JJIA PA3THUHBIX
BUJIOB JEATEIBHOCTH: pEIICHWs TpoOieM, TIIOMCKa, aHaiu3a W 00paboTKH
uHopMaIii, HEOOXOIUMBIX I TNPUOOPETEHHS ONbITa MPAKTHYECKOM U
HCCIIEIOBATEIBCKON AeSTEbHOCTH, 3aHUMAIOILEH BaXKHOE MECTO B TO3HAHUU XHUMUHU.

B mpakTuke mnpenopaBaHHMs XHMHU KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs, TaK U Ha ypPOBHE CpeHEro o0Imero oOpa3oBaHMs, NMPU OINPEICICHUN
COJIEpKATENIbHOM XAapaKTEPUCTUKHU IEeJIe HM3y4YeHUs NpeaMeTa HalpaBlICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPATUIIMOHHO MpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKOW HAayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTHUYECKOMN
NEATENIbHOCTU YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKH 3pPEHHUS TAKOW NOAXOJ K ONPEACIICHUIO LEJIeH W3y4eHUs
MpeaMeTa SBJISIETCS BIIOJIHE OMPaBIAHHBIM.

CornacHo [aHHOW TOYKE 3pEHHS TJABHBIMH IEJSIMU HW3Y4YEHHUs MpeaMera

«Xumust» Ha 6azoBoM ypoBHe (10 —11 ki1.) sBIISIFOTCS:



e (¢opMupoBaHHUE  CHUCTEMbl XHMHYECKMX  3HAHUM  KaK  BaKHeHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpPa, B OCHOBE KOTOPOU
JeKaT KITIOYEBbIC TMOHATHS, (DyHIaMEHTaIbHBIC 3aKOHBI W TEOPHH XHMHH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE W TIOHMMAHHE CYITHOCTH JTOCTYITHBIX
000011IeHN I MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHUE C UCTOPUEH HX
Pa3BUTHS ¥ CTAHOBJICHUS;

e (opMupoBaHHe W pa3BUTHE TMPEACTABICHUN O HAyYHBIX METOJAX TO3HAHUS
BEIIECTB M XUMHUYECKUX PEAKIINN, HEOOXOUMBIX ISl TIPUOOPETCHUS YMEHUN
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYCCKUX SBICHUN, HMCIOITUX MECTO
B IIPUPOJIC, B MPAKTHYCCKOW U MOBCEIHEBHOMN KHU3HU;

e pa3BUTHEC YMCHHUH W CIIOCOOOB JIESATEILHOCTH, CBSI3aHHBIX C HAOJIOJICHUEM U
OOBSICHEHHEM  XMMHYECKOTO0  DKCIIEPUMEHTAa,  COOJIOJICHUEM  TPaBUII
0e30MacHOro o0parnieHus ¢ BEIIECTBAMH.

Hapsiny ¢ »TuMm, conepxareiabHas XapaKTepUCTHUKA IeJIe W 3ajlady U3ydeHUs
npeaMeTa B MporpaMMme o XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUHU C
HOBBIMU TIPUOPUTETAMHU B CHUCTEME CpelHero obmiero oOpazoBaHusi. CerojaHs B
NPeroJaBaHuy XUMHH B OOJIBIICH CTENEHU OTHAETCS MPEANOUTECHUE MPAKTHUYCCKOM
KOMITOHCHTE COJIepKaHUs 00YUYCHUS, OPUCHTHPOBAHHOMN Ha IMOATOTOBKY BBITYCKHHUKA
oOmreoOpazoBaTebHOM  OpraHu3alliy, BIAJCIONIEr0 HEe HaO0OpOM 3HAaHUU, a
(YHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCO0AMHU M YMEHHUSIMHU aKTHBHOTO
NOJIyYeHUS] 3HAHUW M TPUMEHEHHS HMX B PEATbHOW KU3HU [UJIS PEIICHHS
NPAaKTUYECKUX 3a]a4.

B cBs13u ¢ 3TUM Npu U3YYEHHUH MpeaMeTa «XUMHS» TOMUHUPYIOIee 3HaAUYCHUE
NpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

ajanTanus 0Oy4arouuxcs K YCJIOBUAM JTUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopmupoBaHue UHTEJUIEKTYaJIbHO pa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30oBaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPaMOTHBIX
pElIeHU B KOHKPETHBIX >KM3HEHHBIX CHUTYaIlUsX, CBA3AHHBIX C BEIIECTBAMH U UX
MPUMEHEHHUEM;

dbopMupoBanue y  OOydYalOMUXCS  KIIOYEBBIX  HABBHIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), WMEIOINUX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IUYHBIX BHJIOB
JESTENBHOCTU: pelIeHusl MmpoOjeM, MOWCKA, aHamu3a W o0paboTku WHGPOpPMAIINH,
HEOOXOIUMBIX NIl TPUOOPETEHUS OMbITA JACATEIBHOCTH, KOTOpask 3aHUMAeT BaKHOE
MECTO B TO3HAHWHM XUMHUHU, a TaKXKe JUIsI OINEHKH C TO3UIUH HKOJIOTHYECKOM
0e30macHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUYECKUX MPOIECCOB HA OPTaHU3M
4eJIOBEKa U MPUPOIHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HMHTEJUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH O0YYArOMIMXCSA: CIMIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpETaTh HOBHIE
3HAHMSI 110 XMMHUU B COOTBETCTBUHU C XKU3HCHHBIMU MOTPEOHOCTSMH, MCIIOIB30BAThH



COBpPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJOTHM MJi MOWCKA U aHajdu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHuEe M pa3BUTHE Yy OOYYAIOUIUXCS ACCOLMATHUBHOIO U JIOTUYECKOTO
MBIIJIEHUs, HAOII0JaTENbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IJIAHUPOBAHUM U TIPOBEACHUU XHUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHME Yy  OOyyawmuxcs  YOSKAEHHOCTH B  T'YMaHUCTHYECKOMU
HaIMpaBJICHHOCTH XWUMHWHU, €€ Ba)XXHOM pOJM B peEUIeHUU TI00aTbHBIX MpobJieM
pallMOHATILHOTO TPUPOJIONOIB30BAHMS, MOMOJHEHUS SHEPreTUYECKUX PEeCYpCOB U
COXpaHEHHMsI TIPUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpeKHOTO
OTHOIIIGHUSI K TPHUPOJE U CBOEMY 3JI0POBBIO, a TaKXKe NPUOOPETEHHUS OIbITa
UCIIOJIb30BAHUST TOJIYYCHHBIX 3HAHWUM IS TPUHSATHS TPAMOTHBIX PEIICHUH B
CUTYAIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yue6HOM mutane cpegHero oouiero oopazoBaHus npeaMer «Xumus» 6a30BOro
YPOBHSI BXOJHUT B COCTaB MpeAMeTHON 00acTi « EcTecTBEeHHO-HAayYHBIE TTPEAMETHI.

OO61iee 4nclIo 4acoB, OTBEAEHHBIX IS M3YYCHUS XMMUHU, HA 0a30BOM YpPOBHE
cpeaHero oOmiero oopa3oBaHusi, coctapisier 68 yacoB: B 10 kimacce — 34 gaca (1 ygac
B Hegento), B 11 kmacce — 34 gaca (1 yac B Heento).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0OCHOBbI OPraHMYECKO XUMHH

[Ipenmer opraHMYEeCKONM XUMHM: €€ BO3HUKHOBCHHE, PAa3BUTHUE M 3HAYCHUE B
MOJIy4YeHHMH HOBBIX BEUIECTB M MarepuaioB. Teopusi CTpOEHUS OPraHMYECKUX
coenuHenuid A. M. bytnepoBa, e€ ocHOBHbIE MoOsIoOkKeHUs. CTPpYKTypHBbIE (HOPMYIIbI
opraHudeckux BeuiecTB. ['omomorus, nsomepus. XuMudeckas CBs3b B OPraHMUECKUX
COEIMHEHUSX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kinaccupukKanuu opraHudyeckux BeniecTB. Homenknatypa
OpraHMYeCKUX COEIMHEHUN (cucTeMaruyeckas) U  TpUBUAIbHBIE Ha3BAHUS
BaXXHEHIINX MPEJICTaBUTENEH KIIaCCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M WX MPEBPAILCHUN:
O3HAaKOMJIEHHE C 00pa3laMyd OpraHMYEeCKUX BEIIECTB M MaTepuajaMu Ha MX OCHOBE,
MOJICTUPOBAHME MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOJIOJIEHUE W OINHCAHUE
JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB TPH
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesoaopoabl

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psAa. MeraH W d3TaH —
OPOCTEHIINE TMPEACTAaBUTENM ajKaHOB: (PU3MYECKHEe W XUMUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUsT U TOPEHMsI), HAXOXJEHHWE B TMPUPOJE, TMOJIYYCHHE W
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJOTUYECKUN psif. DTWIEH W MNPONWIEH —
NPOCTEHIIINE TPEACTABUTEIN aJKEHOB: (HU3MYECKHEe U XUMHUYECKHE CBOMCTBA
(peakuMu  TUOPUPOBAHUS, TaJOT€HUPOBAHUS, TUJpaTAlUHd, OKHCICHHUS U
MNOJIMMEPHU3ALINH ), TIOJTYYECHHE U IPUMEHEHHUE.

Ankxanuensl: Oyrtamuen-1,3 u wmetunOyraguen-1,3: cTpoeHue, BakKHEHIIHE
XUMHYECKUE CBOWCTBa (peakuus mnonuMepusanuu). IlomydeHue CHHTETHYECKOIo
KayudyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJOTHYECKUHN psil. ALIETUIIEH —
OpOCTEHIINK  MpeACTaBUTENb aJKWHOB: COCTaB, CTpoeHHe, (u3nueckue W
XUMUYECKHE CBOMCTBA (pE€akUMM TUJIPUPOBAHUS, TaOT€HUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (u3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy rajJoreHUpOBaHUS M HUTPOBAHUS), MOJYyYEHHE M TMpPUMEHEHHE. 10.1yoa:
cocmas, cmpoenue, puzuieckue u Xumuieckue ceoUCmea (peakyuu 2aio2eHuposaHus



U HUMpOBaHus), noayyenue u npumeHnerue. TOKCHUYHOCTb apeHOB. ['eHeTHuecKas
CBA3b MEKy YIIE€BOJOPOJAMH, IPUHAIICKAIUMH K PA3JINYHBIM KJIaccaM.

IIpuponHble HUCTOYHUKM YriaeBOAOpoAOB. lIpuponHeiii ra3 M DONyTHBIE
HedTanble ra3pl. Hedth m e€ mnpoucxoxnaenue. CrnocoObl nepepaboTku HedTu:
MEPEroHKa, KPEKUHI (TepMHUUYECKHH, KaTaJuTH4eckui), mnuponus. IlIpoaykTsi
nepepaboTKu HEPTH, UX NPUMEHEHUE B MPOMBIINUIEHHOCTH U B ObITy. KameHHBI
yroJib U MPOJYKTHI €r0 NepepadOTKu.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHS BEIIECTB M UX [PEBPALLCHUI:
O3HaKOMJIEHHE C 00pa3LaMH MJIaCTMACC, KaydyKOB U pe3uHbl, kKoyuekuun «Hedto» u
«YT0ab», MOACIMPOBAHUE MOJCKYI YIJIEBOAOPOJOB U TaJOr€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE ITUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnie 3agaun.

Boluncnenuss 1o ypaBHEHUIO XMMHYECKOW peakiuu (Macchl, o00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAaKIMH 1O M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIINH ).

Kuciopoaconep:kamme opranudeckue coeIuHeHust

IIpenenbHble OJHOATOMHBIE CHOUPTHL. MeETaHOT MW 3TAHOJ: CTPOCHHE,
dbu3uvYeckue W XUMHUYECKHE CBOMCTBAa (peaklMM C AaKTUBHBIMM METaJIJIAMU,
rajoreHOBOJAOPOJIaMH, TOpPEHHUE), TMpUMEHEHHE. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHoroaToMHbIE€ CIIUPTHL. DTUIIEHTIIUKOJb U TJIMIIEPUH: CTPOCHUE, (pU3ndeckue
U XHMHYECKHME CBOWCTBAa (B3aMMOJEICTBHE CO IIEJTOYHBIMM  METaJIaMH,
KaueCTBEHHAs peaklus Ha MHOrOaTOMHbIE cHuUpThl). JlelicTBME Ha OpraHu3Mm
yenoBeka. [[puMeHeHue rmiepruHa U STUIEHTJIUKOIIS.

deHoN: CTpoeHHWE MOJEKYIbl, (GU3UYECKHE MW XHMHYECKHE CBOMCTBA.
Toxcuunocts denona. [lpumenenue dpenona.

Anbaerunsl u kemousl. DopMalibIeTu, aleTaNbICTHI: CTpOeHUE, HU3NIECKUE
U XUMHUYECKHE CBOWMCTBA (pEakUMHM OKHUCJIEHUS U BOCCTAHOBJICHHS, KaUECTBEHHbBIC
peaKkium), NoJy4eHUE U IPUMEHEHHUE.

OnHOOCHOBHBIC TIPEACIbHBIE KapOOHOBBIE KUCIOTH. MypaBbuHAs M YKCYCHas
KHUCIIOTBI: CTpOeHHE, (U3MYECKHE W XUMHUYECKHUE CBOWCTBa (CBOWMCTBa, OOIIME IS
KJIacca KUCJIOT, peaKIus dTepuuKanun), norydeHne u npumeHenne. CteapuHoBas u
OJIEMHOBAsI KUCIOTHI KaK MPEJACTABUTENHN BBICHIUX KapOOHOBBIX KHUCIOT. MblIa Kak
COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbie 3pupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOAKHBIX
sapupoB. Kupel. ['mapomus >xupoB. I[Ipumenenue >xupoB. buomormueckas pob
KHUPOB.

VYrreBoasl: cocTaB, KiaccuUKaIus yrieBoaoB (MOHO-, TU- U TOJIHCAXapHIbl).
I'moko3a — mnpoctemnii MoHOcaxapull: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIbI,



dbu3nUeckue U XUMHYECKHE CBOMCTBa (B3aumojeinictBue ¢ ruapokcuaom meau(Il),
OKHCJIEHHE aMMHUA4YHBIM pacTBOpoM okcupaa cepedpa(l), BocctaHOBIEHUE, OpOKEHHE
IJIIOKO3bI), HAXOXKJIEHWE B MpPUPOJE, MNPUMEHEHHE, OuoJorudecKkas poJb.
®otocuHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman m nemmonos3a Kak OpupoaHble noauMepbl. CTpoeHHe Kpaxmajaa u
HeoNio3bl.  Pu3nyeckue W XUMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHMSI BEIIECTB W HUX MPEBPAILCHUN:
MIpPOBEJICHUE, HAOJIOCHUE W ONHMCAHME JEMOHCTPALMOHHBIX OINBITOB: TOpPEHHE
CIUPTOB, KAUECTBEHHbIE PEAKUUU OJHOATOMHBIX CIUPTOB (OKHCIEHHE STaHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCUCTBHE TIIMIIEPUHA C
ruapokcuom Menu(ll)), ampaernyoB (OKHCIEHHE aMMUAYHBIM PAcTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(Ill), B3aumojeilicTBue Kpaxmaaa C HOJOM),
pOBEJIEHNE MPAKTUYECKOM pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuértnnie 3agaun.

Boruncnenuss 1o ypaBHEHUIO XHUMHYECKOM peakuuu (Macchl, 00bEMA,
KOJIMYECTBA HMCXOAHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

A3oTcoaepKaliue OpraHn4eckue COeIMHEHUS.

AMUHOKHUCTOTHI Kak amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. Puznyeckue u
XMMHYECKHUE CBOMCTBA aMUHOKUCIOT (Ha TmpuMmepe riauiuHa). buomornueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuast.

benku kak mpuUpOAHBIE BBICOKOMOJIEKYJISIpDHBIE coeluHeHus. IlepBuuHas,
BTOpUYHAST U TPETUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBONCTBA OEJIKOB:
TUIPOJIN3, ICHATYpallks, KaUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHUsS] BEIIECTB M HUX MPEBpAICHUN:
HAOJIIOICHUE W OMHMCAHHWE JEMOHCTPAIMOHHBIX OMBITOB: JCHATYpAIUs OEIKOB MPHU
HarpeBaHUMU, [IBETHBIC PEAKIIUU OCIIKOB.

BpicokoMouIeKyIsIpHbIE COCAUHECHUSA

OCHOBHbBIE TOHSTUS XUMHH BBICOKOMOJIEKYJSIPHBIX COEIUHEHHI: MOHOMED,
MIOJIMMEP, CTPYKTYPHOE 3BE€HO, CTEIICHb IOJMMEPU3ALUH, CPEAHSST MOJIEKYJISIpHAs
Macca. OCHOBHbIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPU3ALUS U MOJIUKOHICHCALIHSL.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YYEHUsS] BEIIECTB M UX [MPEBpAILCHUI:
O03HAKOMJICHHE C 00pa3liaMu MNPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MmexXnpeIMeTHBIX CBsI3eH MPU M3yYEeHUW OpraHndeckoi xumuu B 10
KJIACCE OCYILECTBIISIETCA Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX



MOHATHH, TaK W TOHSATUH, SBISIONIMXCS CUCTEMHBIMH JUTISI OTACIBHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIC TIOHATHUSA: SIBJICHHME, HAYYHBIH (DakT, TurmoTtesa,
3aKOH, TEOpHsl, aHaJHW3, CHHTE3, KIacCHU(UKalusi, NEPUOAMYHOCTb, HAOIIOJCHHE,
M3MEpEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE.

®dwuszmka: Mmarepus, OHEprus, Macca, aToM, DJIEeKTPOH, MOJEKyJa,
PHEPreTHYECKUN YPOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
(du3HUeCKre BEIIMUNHBI ¥ €IMHULIBI UX U3MEPCHHUS.

buonorusi: knerka, opranusM, Ouocdepa, OoOMEH BEIIECTB B OpraHU3ME,
¢orocuHTe3, OWOIOTHYECKHM aKTHBHBIE BemecTBa (OEIKH, YIIEBOIBI, >KHUPBI,
(bepMeHThI).

['eorpadusi: MuHEpasbl, TOpPHbIE TOPOJBI, IOJIE3HBIE HCKOMAaeMble, TOILIHBO,
PECYpCHI.

TexHomorus: MUIEBHIE MPOTYKTHI, OCHOBBI PAlIMOHAIFHOTO MUTAHHS, MOIOIIHNE
CpeICTBa, JIEKAPCTBCHHBIE MW KOCMETHUYECKHME TIperaparbl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckue 0CHOBbI XUMMH

XUMHUYECKUN 37eMEeHT. AToM. Sipo atoma, U30TOIbI. DNEKTPOHHAsE 000JI0YKa.
DHepreTuyeckue ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTamu, S-, P-, O- BIEMEHTHI.
Oco0OeHHOCTH pacTpeeseH!sl SJIEKTPOHOB IO OpOUTaIsiM B aToOMax JJIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[Tepunonnueckuit 3akoH u lleproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /I,
N. MengeneeBa. CBsizb NEPUOAUYECKOTO 3akoHa M llepmoamdeckol CHUCTEMBI
xuMuuyeckux 3yeMeHToB JI. M. MengeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOWCTB XUMHUYECKUX DJIEMEHTOB H
o0pa3yeMbIX UMM TIPOCTHIX U CIIOKHBIX BEIECTB IO TPYIaM U Iiepuojam. 3HaUCHUE
MIEPUOIUYECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenune BemiecTBa. XHMHYECKas CBS3b. BHJAbl XUMHYECKOM  CBS3U
(koBaJEHTHAs] HEMOJISIpHAsT M TOJIApHAsl, WOHHAs, MeTajuimdeckas). MeXaHU3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH W  JIOHOPHO-
akuenTopHelil). Bomoponnas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENIHLHOCTD.
Crenenb okucneHnus. IoHbI: KATUOHBI U AHUOHBI.



BenectBa MONEKYIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. [HUIBl KPHUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BELIECTB OT TUIA KPUCTAIIINYECKOU PEIIETKU.

[Tondatue o pucnepcHbx cucTeMax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10J14 BEUIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHU. Homenkiarypa
HEOpPraHUYECKUX BEIIECTB. [ eHeThueckass CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas — peakius.  Kmaccudukanus — XUMHUYECKUX — peakluid B
HEOPraHWYECKON M OPraHMYECKON XUMHUH. 3aKOH COXPAHEHUs] MACChI BEIIECTB, 3aKOH
COXPAHEHHUS U MIPEBPAILCHUS SHEPTUHU NTPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBHUCHUMOCTb OT paziu4HbIX (akTopoB. OOpaTtumblie
peakuun. XuUMHUYECKOE€ paBHOBecue. DakTopbl, BIMSIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

Onektponutnyeckas auccornuanus. CuibHbIE U ciadbie d7eKkTpoiauThl. Cpeaa
BOJIHBIX PACTBOPOB BEILIECTB: KMCIIasl, HEUTpaJIbHAS, ETOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUU.

OKCNEPUMEHTAIbHBIE METOJbl M3Y4YEHMS BEIIECTB W MX MPEBPALICHUIL:
neMoHctpanusa tabnun «llepuoguueckas cucrema xumudeckux siaementoB JI. .
MenpeneeBay, W3ydyeHUE MOJENEH KPUCTAUIMUECKUX PEHIETOK, HAONIOJCHHE WU
OMKMCAaHKWE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3jOKEHHE MEPOKCHIA
BOZOPO/JIa B IIPUCYTCTBUM KaTAJIM3aTOPA, ONPEIEIICHUE CPellbl PACTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCATLHOTO HMHIMKATOpa, PEaklMd MOHHOTO OOMEHa), MpOBElCHUE
NPaKTHYECKON paboThl «BiusHUE pa3iuyHbIX (HAKTOPOB HA CKOPOCTh XUMHUYECKON
peaKuum».

Pacuérurnlie 3amaqn.

PacuéTtel 1o ypaBHEHMAM  XUMHUYECKMX pEakUuid, B TOM  YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACYETHI C UCIIOJIb30BAHUEM IOHATHUS «MAaCCOBAs OIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hewmerannel. [lonoxenne HemetauioB B [lepuoauueckoint cucreMe XUMUYECKHAX
sanemenToB [[. M. MenneneeBa u OCOOCHHOCTH CTpOEHHUS aToMOB. Du3ndeckue
CBOMCTBa HEMETAJUIOB. AJLIOTPOINHS HEMETAJUIOB (HAa MpUMEPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

XWUMHUYECKHE CBOMCTBA Ba)XKHEHINIMX HEMETAJIOB (TaJIOTEHOB, CEpbl, a30Ta,
docdopa, yraeposa u KpeMHUS) U UX COSAUHEHUN (OKCHUIOB, KHUCIOPOCOIEPIKAIINX
KHCJIOT, BOJOPOJHBIX COETUHEHHH).

[IpruMeHeHne BaXXKHENIINX HEMETAJUIOB U UX COEUHEHHUI.



Merambl. Ilonoxxenue meramnoB B Ilepuogmyeckoil cucTeMe XUMHUYECKUX
sanemeHToB J[. M. MenneneeBa. OcOOEHHOCTH CTPOECHUS 3IEKTPOHHBIX O0O0JIOYEK
aToMoB MeTaiioB. OOume ¢Qusnyeckue cpoiicTBa MeTamuioB. CruiaBbl METaIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HATpUM, Kaaui, KaJblIHi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl nonydeHus: MeTaioB. [IpumMeHeHue MeTamwioB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJIBl W3YYEHHSI BEIIECTB W WX MPEBPALCHUI:
U3ydyeHHe KoJuleKuuu «MeTamibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, pEIICHHE
HKCIIEPUMEHTANIBHBIX 3a/au, HaOJIOJEHUE W OIUCAHUE JIEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMNBITOB (B3aUMOACHCTBUE THAPOKCUIA AIIOMUHHUS C PacTBOPAMHU
KUCJIOT U LIeJI0Yell, KAYeCTBEHHBIE PEAaKIIMK Ha KATUOHBI METAIIJIOB).

PacuértHnie 3agaun.

PacuéTthl maccel BemiecTBa WM 00bEMa Tra3oB IO H3BECTHOMY KOJMYECTBY
BEIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJIHO U3
BEILECTB UMEET IPUMECH.

XuUMUS 1 )KU3Hb

Ponp xumum B oOecreuyeHUH 3KOJIOTMUYECKOM, HHEPreTUYECKONW M IHILNEBOM
0e30MacHOCTH, PAa3BUTUM MeAUIMHBL. [loHSATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus 06 oOMIMX HAYYHBIX NMPUHLHMIIAX MTPOMBIILIEHHOTO MOJTYYEHUs
BOXHEHIINX BEILIECTB.

UenoBek B MHpE BEUIECTB MU MAaTEpUAOB: BAaXXHEUIIME CTPOUTEIIbHBIC
MaTepHabl, KOHCTPYKIIMOHHBIC MaTEpUalibl, KPACKH, CTEKIIO, KEPAMHKA, MaTEPUaJIbl
TUTSI TIEKTPOHHUKHU, HAHOMATEpHUaJbl, OpPraHNYeCKrue U MUHEPAIbHbBIC yI0OPEHHUS.

XuMHUsST M 3J0pOBbE YEJIOBEKA: IIpaBUja MCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia 0E30MaCHOr0 MCIOJIb30BAaHMS MPENApaToB OBITOBOM XUMHUU B
[TOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMEeTHBIX CBA3EH MPU M3yUeHUU OOIIEeH U HEOPraHNYECKOU
xuMuu B 11 Kiacce ocyiecTBisercs: yepes UCOIb30BaHUE KaK OOIUX eCTeCTBEH HO-
HAay4YHBIX MOHSTHM, TaK W TOHATUHW, SBJISIOIIMXCS CHCTEMHBIMHM I OTIEJIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTI' O [IUKJIA.

OOuue ecTeCTBEHHO-HAY4YHbIE MOHSTHS: Hay4HbIM (akT, Trumoresa, 3aKoH,
TEOpHWs, aHalW3, CHUHTE3, KIacCHPUKaNUsi, TMEePUOANIHOCTh, HAOIIOACHHE,
JKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHHE.



dusnka: Marepus, SHEPTHs, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HWOH,
M30TOM, PaJTUOAKTHUBHOCTh, MOJICKYJIa, dHEPTETUUCCKUN YpPOBEHB, BEIIECTBO, TEJIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIEeCTBA, (DU3UYCCKHE BEIMYMHBI M CIMHUIIBI HUX
WU3MEPEHUS, CKOPOCTb.

buonorusi:  kineTka, opraHu3M, OKocucTema, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEITICCTB B OpraHU3ME.

['eorpadusi: MuHEpaabl, TOPHBIE IMOPOJbI, TOJE3HBIE HCKOMAaeMble, TOIUIMBO,
pPECYpCHI.

TexHoMOrMsA: XUMHUYECKass MPOMBIIUICHHOCTh, METAJLIypIrHs, IPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIbCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IMHUIICBAs
IPOMBIIIICHHOCTD, dapmarieBTHYECKass ~ TPOMBIILIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TIPernapaToB, MPOW3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
XUMHNN HA BA30BOM YPOBHE CPEJHEI'O OBILIET'O
OBPA3OBAHMUSA

[Inanupyemble pe3yabTaThl OMMPAIOTCA Ha BeayliHe LeJeBble YCTAHOBKH,
OTpakarolllue OCHOBHOM, CYLIECTBEHHBIM BKJaJ M3y4aeMOM IPOrpaMMbl B pa3BUTHE
JUYHOCTU OOYYAIOIIMXCSA, UX CIOCOOHOCTEH C HCMOJIb30BaHUEM OOOPYIOBaHUSA
neHTpa «Touka pocTtay.

B cTpykType muiaHupyeMsIX pe3yibTaTOB BBLACISIOTCS CAEAYOUIHe MPYIIbI:

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yjibTaTaM  OCBOEHUS
oOydJarolmuMucs TPOrpaMM  CpeIHero ooOmiero oOpa3oBaHus  (JTUYHOCTHBIM,
METanpeIMEeTHBIM ¥ TpeaMeTHbIM). HayuHo-meTogudyeckold  OCHOBOM IS
pa3pabOTKHU TUUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOTPAMM CPEIHET0 OOIIero
00pa3oBaHUs SABISETCS CUCTEMHO-/IESITETLHOCTHBIN TOIXOI.

B COOTBETCTBUMM € CHCTEMHO-IEITEIBHOCTHBIM TMOJXOJAOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
o01ero oOpa3oBaHus BBIJICIEHBI CIIEAYIONINE COCTABISIONINE:

OCO3HaHHWE OOYYAIOIIUMHUCS POCCUMCKONW TpaXJaHCKOW HUIACHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPEICIICHUIO;

HaJIM4re MOTHBAIIUU K 00yUEHHUIO;

IieJICHANIPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIECHHOCTEH M UICTOPUUCCKUX TPAJAUINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOIIMXCS PYKOBOACTBOBATHCS B CBOCH
JEATEIBHOCTA 1I€HHOCTHO-CMBICJIOBBIMUA  YCTAHOBKAMH, TMPUCYIIUMHU IE€TOCTHOU
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HaJIM4He TPABOCO3HAHMS DKOJOTHYCCKOW KYJIBTYPhl M CIHOCOOHOCTH CTaBHUTh
1IEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TIpeIMeTa «XHUMHUA» JOCTUTAIOTCA B
€IMHCTBE Yy4YeOHOM M BOCHUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKHUMH, COLIMOKYIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHU U
HeaJaMHi POCCHMCKOTO IpaXkIaHCKOT0 00IIecTBa, MPUHATHIMU B 00IIIECTBE HOPMaMHU
U TpaBWJIaMH TIOBEJICHHS, CIOCOOCTBYIOIIUMH  IPOIECCaM  CaMOIIO3HAHUA,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0yYaIOIINXCS.

JIngyHOCTHBIE  pEe3yNbTaThl OCBOCHUS  TpeaMeTa «XHUMHUS»  OTpPa)karoT
c(hOpMUPOBAHHOCTH OIBITA IO3HABATCIILHOM W TPAKTUYECKOW JACATEILHOCTH



OOyYJaroImmXCcs M0 peain3allii MPUHITHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIC B
JaCTH:

1) rpakaaHCKOTr0 BOCTUTAHMS

OCO3HAHMS OOYYArOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB W OO0S3aHHOCTEH,
YBOXCHUS K 3aKOHY U TIPABOTIOPSIKY;

MPEACTABICHUS O COIUAJIbHBIX HOPMaX M TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUI B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOUM TBOPYECKOW JEATEIHHOCTH MPHU CO3JAHUU yUEOHBIX
MIPOCKTOB, PEIICHUN YYeOHBIX M TO3HABATEILHBIX 3a/1a4, BBHIITOJIHCHHH XUMHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh ¥ TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY |
apryMEHTBI IPYTUX MPU aHATM3E PA3IMYHBIX BHJIOB YYCOHOH JCATCIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI

IICHHOCTHOTO OTHOIICHHWS K HCTOPHYECKOMY UM HAyYHOMY HACJICIHIO
OTCUYECTBEHHON XUMHH;

YBOXCHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPUHM M TMPAKTHYECKOTO
NPUMCHCHUS XHMHH, OCO3HAHHMS TOTO, YTO JIOCTHIKCHHS HAyKHW €CTh PE3yJbTar
JUIMTCILHBIX ~ HAOJNIOACHWH,  KPOMOTIMBBIX  JKCIEPUMEHTAIBHBIX  TIOWCKOB,
TIOCTOSTHHOTO TPYJa YYEHBIX U TPAKTHUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJYYEHUH U TMOCIEIYIONIEM aHAIU3E
UHGOPMAIIMH O TIEPEIOBBIX TOCTIKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIHTAHMSI:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBS3aHHBIE C XUMHYECKUMU SIBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOpaIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIGHUBAaTh CBOE TMOBEJEHHWE M TOCTYNKH CBOMX TOBApHINEH C
MO3UIMH HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHE IMOCJIEICTBUNA ITHX
MOCTYIIKOB;

4) popmMupoBaHuUsi KyJIbTYPbI 310POBbSI:

MOHUMAaHUS  IEHHOCTeW 3740pOoBOTO W  Oe3omacHOro oOpa3a  KHU3HU,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (HU3NYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHnss TpaBwi Oe30macHOro oOpamieHus ¢ BEHeCTBAaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTH TMPaBWUJ  WHAWBUIYAIBHOTO ¥  KOJUIGKTHBHOTO
0€30macHOTr0 MOBEICHUS B CUTYAIUSAX, YIPOXKAIOMINX 37J0POBBIO M KU3HU JIIOICH;

OCO3HAHMSI TOCJECJACTBUI W HENPHUATHAS BPEIHBIX NPHUBBIUCK (yHNOTpEOICHHS
QJIKOTOJISI, HAPKOTUKOB, KYPEHUSI );



5) Tpy/10BOT0 BOCTIMTAHMS:

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIEeI0BATEILCKON
NeATeNIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUJAX ACATEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE YYACTHE B PEIICHUH NPAKTUUYECKUX 3a]1a4 COLMATbHON
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

HMHTEpeca K MPaKTHUYECKOMY H3Y4EeHUIO0 MPodeccuil pa3iMyHOro poja, B TOM
YHUCJIC HA OCHOBE MPUMEHEHMUS MPEIMETHBIX 3HAHUN 110 XUMUHU;

YBAKEHUS K TPYAY, JIOASM TPYJa U pe3yJibTaTaM TPYJIOBOU AEATEIbHOCTH;

TOTOBHOCTH K  OCO3HAHHOMY  BBIOOPY  WHIUBUIYAJIbHOW  TPACKTOPUU
oOpazoBanus, Oyayiiei npodeccun u peanuszanuu COOCTBEHHBIX )KU3HEHHBIX TJIAHOB
C Yy4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XUMHH, HWHTEPECOB W
noTpeOHOCTEeH 00IIECTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 1IeJ€COO0Pa3HOr0 OTHOIIEHUS K TMPUPOJE, KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU HA 3eMJIE;

MOHUMAaHUS TJIO0ATBLHOTO XapaKTepa HKOJOTUYECKUX TMpoOeM, BIMSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIb;

OCO3HAHUS HEOOXOJMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU JJIsI PEIICHUS
BOIIPOCOB PAIIMOHAIBHOTO TPUPOAOTIOIH30BAHUS;

AKTUBHOTO HENPUATHS NEUCTBUM, IPUHOCSIINX BPEJ OKPYKAOIIEH MPUPOIHO U
cpele, yMEHHUs MPOTHO3UPOBATH HEOJIATONPHUSTHBIE 3KOJIOTMYECKHE TMOCIEACTBUS
IpeANPUHUMAEMBIX AEHCTBUN U MPEIOTBpPAILATh UX;

HaJIU4Us Pa3BUTOrO 3KOJOTHYECKOTO MBIIUIEHUS, AKOJOTHYECKOW KYJIbTYpHI,
OMbITa NEATEIbHOCTHA SKOJOTHUYECKON HANPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBAThCS
UMHU B TIO3HABATEIbHON, KOMMYHUKATHBHONW U COIIMAIIBHOW MPAKTHUKE, CIIOCOOHOCTH
¥ YMEHHUS aKTUBHO MPOTUBOCTOSITH UICOJIOTHUN XeMo(poouu;

7) HEeHHOCTH HAYYHOT'0 MO3HAHMSI:

c(hOpPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON TPAKTUKH,

MOHUMAaHUS CHenuUKH XUMUM KaK HayKd, OCO3HaHUs €& poiu B
dbopMHUpPOBAaHUN PANMOHATHLHOTO HAYYHOTO MBIIUICHHS, CO3JIaHUUA IEJIOCTHOTO
MpeacTaBieHrus 00 OKpYXaloleM MHUpPE KaK O €IWHCTBE MPHUPOABl M YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHuH MpodiieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMUH JJISI COBPEMEHHOMN ITUBHIIA3AIINHN
B €€ T'yMaHUCTUYECKOW HANpaBICHHOCTU W BaKHOW POJIM B CO3/J1aHUU HOBOM 0Oa3bl
MaTepUAIBbHON KYJIBTYPbI, PEIICHUN TJIOO0ATBHBIX MPOOIEM YCTONYHBOTO PAa3BUTHS
YEJIOBEUECTBA — CBIPbEBOM, DJHEPreTUYECKOM, TMHIIEBOM U  3KOJIOTHYECKON



0€30MacHOCTH, B Pa3BUTUM MEIUILIMHBI, 00ECIIEUEHUH YCJIOBHUI YCHEIIHOIo TpyAa U
HKOJIOTMYECKU KOM(OPTHON KU3HH KaXKJI0I0 WIEHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOW  TIpPaMOTHOCTH: TOHUMAaHUS  CYIIHOCTH  METOJIOB
MO3HAHUS, HCIOJb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIIOIb30BATh
MoJiy4aeMble 3HaHUS JJI1 aHalu3a U OOBSCHEHUS SIBICHHI OKpPYXaloLEero Mupa u
MPOUCXOAIIMX B HEM M3MEHEHWH, YMEHUs JAesiaTh 0OOCHOBAHHbBIEC 3aKIIIOUEHMS Ha
OCHOBE Hay4YHbIX (DAKTOB M MMEIOMIMXCA JAHHBIX C 1I€JIbIO MOJIYUYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH  CaMOCTOATENbHO HCIOJb30BaTh XWMHYECKHE 3HAHUS IS
penieHus NpooJieM B peajbHbIX )KM3HEHHBIX CUTYaIUsX;

MHTepeca K MO3HAHUIO U UCCIIEA0BATENbCKON e TEIbHOCTH;

FOTOBHOCTM W CIIOCOOHOCTH K  HENpPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH 10O XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B Pa3iIU4HbIX cepax mpodeccruoHaTbHOM
JESITeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHBI

MeranpeaMeTHble Pe3yiabTaThl OCBOCHHS ydeOHOro mpeamera «XUMHUS» Ha
YpOBHE CpeIHEr0 00I11Iero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE U1t dbopmupoBaHuUs MHUPOBO33PECHHUS oOy4aromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIIEHAyYHbIe TOHATHSA, OTpaXKarolue
[IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U CHEHU(PUKY METOAOB I[O3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEUIECTBO, JSHEPIHUs, SIBIICHHUE,
IpoIecC, CUCTeMa, HAy4YHbIH (DAKT, MPUHIIMI, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

yYHUBEpPCAJIbHbIE y4eOHble AeHcTBUS (TO3HABAaTEIbHBIE, KOMMYHUKATHUBHBIC,
peryIsTHBHBIC), oOecrieunBaroniie GopMupoBaHue (HYHKIIMOHATILHONH T'PAMOTHOCTH
Y COIMAJIbHON KOMIIETEHIIUN 00YyYaronuXcs;

CIIOCOOHOCTh 00YYAIONIUXCS MCIOIh30BaTh OCBOCHHBIE MEXIUCIUILTUHAPHBIC,
MHPOBO33DEHUYECKNE 3HAHMS W  YHUBEpPCAIbHbIE  yueOHBIE  JIEWCTBUA B
MMO3HABATEIILHOW M COLIMATIBHOM MPAKTUKE.

MeranpeameTHble  pe3yibTaThl OTPaXKAalOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU TIO3HABATEIFHBIMHI, KOMMYHUKATUBHBIMU U PETYIATUBHBIMH JICHCTBUSIMH.

OBaanenne YHHMBEPCAJIbHbIMHA yueOHbIMH NMO3HABATEJIbHBIMH
AEeMCTBUSIMMU:

1) 6a3oBbIe JJOrHYEeCKHeE AeiiCTBUS:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTYATU3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;



OmpeAensaTh UENu JACATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI IEITEIbHOCTH C MTOCTABICHHBIMHU LEISIMU;

WCMOJIb30BATh MNPU OCBOCHUM 3HAHUN NPUEMBI JOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XapPAaKTEPHbIC MPU3HAKU MOHSATHUM M YCTAHABIMBATH HMX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIONIME TOHATHUS ISl OOBSICHEHUS] OTACIBbHBIX (PAKTOB U
SIBJICHU;

BBIOMpATh OCHOBAHUS U KPUTEPUH ISl KJIaCCU(UKAIIUU BEIIECTB U XUMUYECKUX
peaxkumit;

yCTAHABIMBATh  IMPUUYUHHO-CIEACTBEHHBIE  CBSI3M  MEXKIY  HU3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PpacCyXkAeHUs (MHAYKTHBHBIE, JCAYKTUBHBIC, IO
AQHAJIOTUM), BBIABISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUUS] B PaCCMATPUBACMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTh B MPOLECCE MO3HAHUA, UCIOIb3YEMbIE B XHMHHU CHUMBOJIUYECKHE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUYCCKUN
3HaK (CMMBOJI) DJIEMEHTA, XUMUUYeckasi GopMmysia, ypaBHCHHE XUMUUYECKOU PEaKInu —
Opy  pelieHur Yy4eOHBIX TIO3HABATEIbHBIX W TMPAKTHYECKUX 3a7ad, MPUMCHSTH
Ha3BaHHBIE MOJICNIbHBIC TPEACTABICHUS JJIsl BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a30BbIe UCCIIeI0BATEIbCKHE AeCTBHSA:

BJIAJETh OCHOBAMHM METOJOB HAyYHOI'O IIO3HAHUS BEUIECTB M XUMHUYECKUX
peaxkumii;

dbopMynHpOBaTh 1K U 3a/1a4d HCCIIEOBAHUS, UCIIONIb30BATh MMOCTABICHHBIE U
CaMOCTOATEIHHO C(HOPMYITUPOBAHHBIE BOIPOCHl B KaUYECTBE MHCTPYMEHTA MO3HAHUSA
M OCHOBBI g (HOPMUPOBAHMA THUIOTE3bl 1O TPOBEPKE MPABMWIHLHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HAaBBIKAMH CAMOCTOSITEIBHOIO IUIAHUPOBaHUSL M NIPOBEACHUS
YUYEHUYECKUX DJKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOIATh 32 XOJOM
mpolecca, CaMOCTOSTENBHO TPOTHO3MPOBATH €r0  Pe3ysibTar, (POpMYyJIHpPOBATH
00001IIeHNsT ¥ BBIBOJbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIhTAaTOB HCCIEIOBAHUA,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIEIAHHOMN padoTe;

MpUOOpeTaTh  OMBIT  YYCHUYECKOW  HMCCIEAOBATEICKOW H  TMPOEKTHOU
TESITENHHOCTH, TIPOSIBIISATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIILHOMY TOUCKY
METOJIOB PEUICHHS MPAKTHYECKUX 3aJa4, IPUMEHEHHIO pAa3JIWYHBIX METOHOB
MMO3HAHUSL.

3) padoTa ¢ undopmanueii:

OpHUEHTUPOBAThCS B  Pa3NIWYHBIX HUCTOYHMKAX uWHPoOpMaruu (Hay4dHO-
MONYJISIPHAS JINTEPATypa XUMUYECKOT'0 COJIEpKaHUsl, CIPAaBOYHbIE TOCOOUS, peCypChl



WuTtepHera), aHanu3upoBaTb MHGOPMALMUIO Pa3IUYHBIX BUAOB U (GopM
MPEICTABIICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(GopMynHpoBaTh 3ampOChl U NPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope uHPOpMalMHM, HEOOXOAMMON Il  BBIIIOJIHEHHS Yy4eOHBIX  3ajad
OIPENEIIEHHOTO TUIIA;

NpUOOpeTaTh ONBIT HCIONB30BaHUSA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3INYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEIbHO BBIOMPATh ONTUMANIbHYIO (POpMY Ipe/ICTaBIeHUsI UHPOpMaLUU
(cxeMbl, rpaduKH, [UarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaUE€CTBE CPEJCTBA MPHU padoTe ¢ XMMUYECKON
uHpoOpMaIMel: TPUMEHATh MeEXIpeaAMeTHble ((U3MUYeCKMe M MaTeMaTUYECKHE)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M NPEeoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaTJISAHOCTH.

OBiajgeHne yHUBEPCAJIbHBIMM KOMMYHHKATHBHBIMU /I€fiCTBUAMM:

3a/laBaTh BOIPOCHI MO CYIIECTBY 0OCYX IAaeMOil TeMbl B XOJE AHAIIOTa W/HIU
JMCKYCCHUH, BBICKA3bIBATh UJEH, GOPMYIMPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

BBICTYINIaTh C TIpPEe3eHTalueld pe3yNbTaTOB I103HABATEIBHOW JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbBHO HJIM COBMECTHO CO CBEPCTHHUKAMHU MPHU BBITIOJHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONM padOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pean3alui y4eOHOro MpoekTa U (OpMYIUpPOBATH BHIBOBI 110
pe3ysbTaTaM TMPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS TMO3UIMN B XOE
o0CyXJIeHUs U 0OMEeHa MHEHUSIMU.

OgyajieHue YHUBEPCAJbHBIMH PeryJISTHBHBIMHU 1€iiCTBUAMM:

CaMOCTOSITEJIbHO IJIAHUPOBATh H  OCYIIECTBISATH CBOIO TO3HABATEIbHYIO
NEeSTENbHOCTh, OMpeaensas e€ el W 3aJayd, KOHTPOJIHpPOBAaTb M TIO MeEpe
HEOOXOAMMOCTH  KOPPEKTHPOBATh IMPEJIaraéMblii  aJITOPUTM  JCHCTBUM  NpH
BBITIOJTHEHUN YYEOHBIX MW HUCCJIENOBAaTEIbCKUX 3ajlad, BbIOWpaTh Haubolee
b dexTuBHBI crmoco® WX pemeHus ¢ Y4ETOM TMOJYYeHHS HOBBIX 3HAHUH O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIIBHOCTH Ha OCHOBE CaMOaHaJIW3a U
CaMOOLEHKH.

HNPEAMETHBIE PE3YJIbTATBI
10 KIIACC

[IpenmeTHBIE pe3ynbpTaThl OCBOCHUS Kypca « OpraHn4eckast XuMHs» OTPaKaroT:



c(hOpMUPOBAHHOCTh  NPEACTaBICHUM O  XUMHUUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpPA, POJIM XMMHUHU B NMO3HAHUU SBJICHUUA MPUPOJIBI,
B (OpMUPOBAHMM MBILUIEHUS U KYJbTYpPhl JIMYHOCTH, €€ (PYHKIMOHAIBLHON
IPaMOTHOCTH, HEOOXOAMMOW JUIsl pEUICHUS NPAKTUYECKUX 3a4ad U 3KOJIOTMYECKH
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 370POBBIO U MPUPOTHON Cpee;

BJIaJ€HUE  CUCTEMOM  XMMMYECKMX  3HAaHUW,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIME MOHATUS (XUMHYECKUH AJIIEMEHT, aTOM, 3JEKTPOHHAs 000JI0uKa
aToMa, MOJEKyJia, BaJEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XHWMHUYECKas CBS3b,
CTpyKTypHast ¢dopmyna (pa3BEpHyTas M COKpauléHHas), MOJb, MOJIApHAas Macca,
MOJIAPHBI  00BEM, YIJIEPOJHBIA CKeNeT, (YHKIMOHAIbHAS TpyMNNa, paaukal,
U30MEPHs], U30MEPBI, TOMOJIOTHUECKHUI Psi, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI U
a30TCOJIepKaIllie  COENMHEHMSI, MOHOMEp, IOJUMEp, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COEMHEHUs); TEOPUU M 3aKOHBbI (TEOpHsl CTPOCHMUS
opranudeckux BemniecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMHUHU; MHPOBO33PEHUYECKUE 3HAHMS,
JeKallue B OCHOBE MOHMMAaHMS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM,
(dakToNOrMUYecKue CBEIEHUSI O CBOWCTBAX, COCTaBe, IMOJIYYEHUH U O€30MacHOM
UCIOJIb30BAHUM BaKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTHYECKOU
JESITENbHOCTH YEJIOBEKa,

c(OpPMHPOBAHHOCTh YMEHHH BBISBJISATH XapaKTepHbIE MPU3HAKK TOHSTHA,
YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOIIHUE MOHSATHS TpPH
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpPMHPOBAHHOCTh YMEHHI HCIOJIB30BaTh XWMHUYECKYIO) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaI€HHOMN) popmy
OpraHUYECKUX BEIIECTB M YPABHEHHUN XMMUYECKUX PEaKIUi, U3rOTaBIUBATh MOJIEIN
MOJIEKYJT OpPraHMYECKUX BEIIECTB [UJI WUIIOCTPALlMM WX XHUMHYECKOTO H
IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh H3YYEHHBIX
OpraHMYEeCKMX BEHNIECTB MO MX COCTaBy M CTPOCHHIO K ONPEIEIEHHOMY
KJIacCy/Tpynme COeAMHEHUH (YIrJeBOAOPOABI, KHUCIOPOA M  a30TCOAEeprKalliue
COCIMHEHHs, BBICOKOMOJICKYJSIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUSA IO
cucreMarnueckoii HomeHknatype (IUPAC), a Takke NOPUBOAUTH TPUBHAIBHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKUX BEIIECTB (3TWJIEH, IPONWIEH, alleTUJIEH,
STWJICHTJINKONb, TIUIEpHH, (QeHOoN, (opManbIeruj, areTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHMCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KHUCIOTA, IJIIOKO3a,
GpykTO3a, Kpaxma, HeJTI0I03a, TJIUIUH);

cOpMUPOBAHHOCTh yMEHHS OMNPEACNATh BHUABI XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCAMHEHUAX (OAMHAPHBIE U KPaTHBIE);



cOpMUPOBAHHOCTh YMEHHUSI TMPUMEHATH TMOJNIOKEHUS TEOPUH CTPOCHUS
opranndeckux BemiecTB A. M. bytiepoBa /st 0ObsICHEHUS 3aBUCHMOCTH CBOICTB
BEIIECTB OT X COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHS MaCChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHHUE, (PU3UUECKHE
U XUMHUYECKHE CBOWCTBA THIHMYHBIX TNPEACTABUTENCH pa3IMYHBIX KJIAcCOB
OpraHWYeCKUX BellecTB (MeTaH, 3TaH, YTUJICH, MPOMUJICH, alleTWIeH, OyTaauen-1,3,
MeTuwiOyTaaueH-1,3, 6eH307, METaHO, 3TaHOJ, ATUJICHTIIUKOJIb, TIUIEPUH, (HEHOI,
alleTanbAeTH, MypaBbHHAsA U YKCYCHAasl KHCIOTBHI, TIIOKO3a, Kpaxmal, IeJUTI003a,
aMUHOYKCYCHasi KHUCJIOTa), WJUTFOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXAY HUMU
YpaBHEHUSIMH COOTBETCTBYIOIIUX XHUMHUYECKHX pEaKIUid C HCIOJb30BaHHEM
CTPYKTYPHBIX POPMYI;

cOpMUPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTh HCTOYHHUKH YTIIEBOJOPOJTHOTO
ChIpbsl (He(pTh, MPUPOIHBIN a3, yrojib), CIOCOObI UX MEPePadOTKU U MPAKTHUECKOE
NpUMEHEHHUE MPOTYKTOB MepepadoTKH;

cOpPMUPOBAHHOCTh yYMEHHUHM TPOBOJWTH BBIUUCICHHUS 1O XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOIMYECTBA HCXOIHOTO BEIIECTBA WIIM TPOAYKTa
PEaKIuy 1Mo M3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 MCXOJHBIX BEUIECTB
WM TIPOAYKTOB PEAKITHH);

chOpMUPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HaHWH 00 OCHOBHBIX METOZAaX
HAYYHOTO MO3HAHUS, UCIIOIB3YEMBIX B XUMUHU MPU U3YUCHUH BEIIECTB U XUMHUYECKUX
ABJIeHUN (HaOto/leHne, U3MEepEeHne, SKCIEPUMEHT, MOJICIMPOBAHUE), UCIIOIb30BAThH
CUCTEMHBIC XUMUUYECKHE 3HAHUS JJIA MPUHITHS PEIICHUNA B KOHKPETHBIX KMU3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHMI COONIOAATh MpaBHJa MOJIB30BAHUS XUMHUYECKOMH
nocyJIoi u abopaTopHbIM O00OpyAOBaHHWEM, a TakKe IpaBWjIa OOpalIeHUs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIMSIMHU IO BBIMOJIHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

chOpPMHPOBAHHOCTh YMEHUW IJIAHUPOBATh W  BBIIOJHITH XUMUYECKUN
HKCIEPUMEHT (TPEBpAIllEHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUH, MOJyUYECHUE
STUJIEHA M U3YyYEHHUE €r0 CBOICTB, KAUeCTBEHHBIE PEAKIUU OPraHUYECKUX BEIIECTB,
JeHatypauus OeJIKOB MPU HAarpeBaHUM, [[BETHbIE pEeaKLUU OEJIKOB) B COOTBETCTBUU C
IpaBUJIaMHU TEXHUKH 0€30MacCHOCTH MpU 0OpallleHnH ¢ BEIIeCTBaMHU U J1a00paTOPHBIM
00opyI0BaHUEM, MPEACTABIATh PE3YyIbTaThl XUMUYECKOTO 3KCIEpHUMEHTa B (GopMme
3allCU YpPaBHEHUH COOTBETCTBYIOIIMX peakiuuil u (HOpMyIHpoBaTh BBIBOABI HA
OCHOBE 3TUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHHMHA KPUTHUYECKH aHAJIM3UPOBATh XHMHUYECKYIO
uHpOpMAIMIO, TOJIYy4aeMyl0 W3 pa3HbIX MCTOYHHUKOB (CPEICTBAa MAacCOBOM
uHpopMmaiuu, IHTepHET U APyrux);



c(hOopMUPOBAHHOCTH YMEHUI cobroaaTh rpaBuia 3KOJIOTUYECKHU
1[€JecCO00pa3HOro TNOBEACHHS B OBITY M TPYAOBOM JEATENbHOCTH B LENAX
COXPAHEHHUSI CBOEr0 3I0pOBbS M OKpYKalOUIEd NPUPOIHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JEHCTBUA HA >KUBBIE OPraHU3Mbl OMNPEAEIEHHBIX OPraHMYECKHX
BEILIECTB, NMOHMMas cMbici mnokaszarens I[IJIK, moscHsaTh Ha npumepax crocoObl
YMEHBIICHHS U MPEJOTBPALEHUS UX BPEIHOIO BO3/IEUCTBUS HA OPTaHU3M YEIIOBEKa;

sl OOy4YaroIIUXCS C OrPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHUE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYINHBIX METOAAaX IIO3HAHHUS BELIECTB H
XUMUYECKUX SIBICHUM;

JUISL  CHENbIX W CIA0OBUASIIMX OOy4YaloIIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmy.
11 KIIACC

[IpeameTrHbie pe3ynbTaThl OCBOCHUS Kypca «OO01ast 1 HeOpraHuIeCcKass XUMUs
OTPAXKAIOT:

chOpMUPOBAHHOCTh  TNPEACTABICHUM: O  XUMHUYECKOH  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpPA, POJIM XMMUM B MO3HAHWU SIBJICHUW MPUPO/IHI,
B (OpMHUpPOBAaHMHM MBIIUICHUS W KYJbBTYPhl JIMYHOCTH, €€ (HYHKIIMOHATBHOMN
IPAaMOTHOCTH, HEOOXOIUMOM Il PEIIeHUs MPaKTUUECKUX 3a7ad M DKOJOTHYECKH
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHMWH, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATAIONINE IOHATHSA (XUMHYECKHH JJIEMEHT, aToM, H30Tom, S-, P-, d-
AJICKTPOHHBIE OpPOWUTAM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIAPHBIH O00BEM,
BAJICHTHOCTb, JJICKTPOOTPHUIIATEILHOCTh, CTEIEHb OKHUCJICHHUS, XUMHUYECKas CBA3b
(KoBaJICHTHAs, MOHHAs, METAUIMYECKAs, BOJAOPOJIHAS), KPUCTAIIMUECKAsl PEIIETKA,
TUNBl ~ XUMUYECKMX  PEaKIUi, pacTBOp,  DJICKTPOJUTHI,  HEIJICKTPOJUTHI,
AJEKTPOJUTHYECKAsT  JUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKOW peaKklMy, XUMHYECKOE€ pPaBHOBECHE), TEOPUHU U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON AUCCOLMaIU, Iepuoandeckuii 3akon /. . MenaeneeBa, 3aKoH
COXpaHEHHUSI MAcChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAIICHHUS SHEPIUU MPU
XUMHUYECKUX  PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM SA3BIK  XUMUH,
MHUPOBO33PCHUYECKHUE 3HAHUA, JICKAIIME B OCHOBE ITOHHUMAHUA MNPUYUHHOCTH U
CUCTEMHOCTH XUMHYCCKUX SBJICHUM, (PAKTOJOTHYECKUE CBEJICHHUS O CBOWCTBAX,
COCTaBe, MOJyYEHUH U OE30MacHOM HCIOJIb30BAHWU BAXKHEUIINX HEOPraHWYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHUI BBISBIATh XapaKTEpHbIE MPU3HAKH TMOHATUH,
YCTaHABJIMBaTh WX B3aUMOCBA3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME ITOHATHSA IIPH
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(OpPMHPOBAHHOCTh YMEHHI MCIOJb30BaTh XWMHUYECKYI) CHUMBOJIUKY IS
cocTaBlieHUs  (GOopMyJa  BEUIECTB U YpPaBHEHUHM  XUMUYECKUX  pEaKUui,
cuctematnueckyto HomeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUSA OTJENIbHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblii Ta3, YIJIEKUCIbIA Tra3, aMMUaK, TramiéHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUH OMNpPENENsATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJEMEHTOB B COCIMHEHUSAX Pa3jJMYHOTO COCTaBa, BUJ XWMHYECKOU
CBs3M (KOBAJICHTHAs, MOHHAs, METAJNIMYecKas, BOJOPOAHAS) B COCAMHEHHSX, THUII
KPUCTANIMYECKON pEIIETKM KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJIspHasi,
MOHHAsI, METaJNIMYeCcKasi), XapakTep CpeAbl B BOJHBIX PACTBOPAaX HEOPraHUUYECKHX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHUI yCTaHABIUBATH MPUHAIIECHKHOCTh HEOPTAHUUECKHUX
BEIIECTB MO0 MX COCTaBY K ONpPENeNEHHOMY KiacCy/TpyIie COeIWHEHUN (IIPOCThIe
BEIIECTBA — METAJJIbl U HEMETAJUIbl, OKCHJbl, OCHOBaHUS, KUCJIOTHI, aM(pOTepHbIE
TUIPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUHN PaCKpBIBATh CMBICI Mepuoandeckoro 3akona Jl. 1.
MenzeneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOLIYI0, OOBSICHUTEIbHYIO U
IPOTHOCTHYECKYIO (DYHKIIUY;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh NEKTPOHHOE CTPOEHUE aTOMOB
XUMHYECKUX 3i1eMeHTOB 1-4 mnepuonos Ilepuoanyeckoil CUCTEMBI XUMHUYECKHX
anemenToB JI. WM. MenneneeBa, HCHONB3Yys MOHATHA «S-, P-, 0-dIEKTpOHHBIE
opOUTaIN», «IHEPreTUUYECKHUE YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB XUMHUYECKUX OJJIEMEHTOB M MX COCAMHEHUU IO IEpUoAaM U TIpyIIam
ITepunoauueckoit cucteMbl XUMAYECKUX 3eMeHTOB J[. 1. MeHnneneena;

cOpMUPOBAHHOCTh ~ YMEHHHl  XapakTepu3oBaTb  (ONMCHIBATh)  OOIIME
XUMUYECKHE  CBOMCTBA  HEOPraHMYECKHX  BEUIECTB  PaA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYIIECTBOBAHUE TI'E€HETUYECKOW CBSA3M MEXAY HEOPraHMYECKUMHU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATh XHMHUYECKHE PEAKIHUU I10
pa3IuYHBIM MpU3HAKAM (YUCIYy M COCTAaBY PEarupyrollyX BEIIECTB, TEILUIOBOMY
3 ekTy peaknuu, W3MEHCHHIO CTETICHEH OKHCJICHHUS JJIEMEHTOB, OOpaTHUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHM COCTABIATH YpPABHEHUS PEAKIHUH pa3IMdHbIX
TUIIOB, TIOJHBIE M COKpPAUIEHHBIE YPABHEHUS PEAaKUM MOHHOTO OOMEHA, YYWUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHIA;



chOPMHPOBAHHOCTh ~ YMEHUH  TPOBOJAUTH  PEAKIUH, IMOATBEPIKIAIONTNE
KaueCTBEHHBI COCTaB pa3IWYHBIX HEOPTAaHMUYECKHX BEIIECTB, pPAclO3HaBaTh
OTBITHBIM TYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUUYECKHX
BCIIECTB;

chOpPMHPOBAaHHOCTh ~ YMEHHMHA  pacKphIBaTh  CYIIHOCTh  OKHCIWTEIHHO-
BOCCTAaHOBHUTEIIPHBIX PEAKIMi IMOCPEJACTBOM COCTABJICHHUS D3JIEKTPOHHOrO OanaHca
ATUX PEaKIUN;

c(hOpPMHPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECCKOM
pEeaKIUy OT Pa3IMYHBIX (PAKTOPOB; XapaKTEP CMEIICHUS XUMUIECCKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHENIHETo Bo3aekcTBus (mpuniun Jle [llaTensbe);

c(OpPMHPOBAHHOCTh yYMCHUH  XapaKTepHU30BaTh XHMHYCCKUE IPOIIECCHI,
JeKAIUe B OCHOBE NPOMBIIIICHHOTO IOJYyYEHUs CEPHOW KHCJIOTHI, aMMHaKa, a
Takke CHOPMHPOBAHHOCTh NPEICTaBICHUH 00 OOMMWX HAYYHBIX NPHUHIMIAX H
HKOJIOTHYECKUX MPOOIeMax XUMHIECKOTO TIPOU3BOICTBA;

c(OpPMHPOBAHHOCTh YMEHUH TMPOBOJUTH BBIUHUCICHUS C HCIOJb30BAaHUEM
TOHSITHSI «MaccoBasi J0JIs BEIISCTBA B pacTBOPE», 0OBEMHBIX OTHOIICHUI Ta30B MPHU
XHMHYECKUX PEAKIUAX, MacChl BEIIECTBA WM 00BbEMA Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 yYACTBYIOIIMX B PEAKIIHH
BEIICCTB, TEIIOBOr0 3(@eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHCHHS MacChl
BEIIECTB, PEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIOJaTh MpaBWJIa TMOJIB30BAHUS XUMHUYECKOU
nocyfoi u jabopaTopHbIM OOOpYJOBaHMEM, a TaKXe IMpaBuia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIIMSIMH TIO BBITIOJIHEHUIO J1AOOPATOPHBIX
XUMHYECKUX OMBITOB,;

chOpMHPOBAHHOCTh YMEHUW IJIAHUPOBATh W  BBIIOJHITH XUMUYECKUN
HKCIIEPUMEHT (pa3ioKEeHUE TMEPOKCHAa BOAOPOJa B NPUCYTCTBUU KaTalu3aTopa,
OTIpEeJICICHHE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO UHIUKATOPA,
BIMSIHUE Pa3IUYHBIX (HaKTOPOB HA CKOPOCTh XUMHYECKOM peakinH, peakiuu
MOHHOTO OOMEHA, KayeCTBEHHBIE pEaKIMh Ha Ccynbdar-, KapOOHAT- U XIOPHUI-
AHUOHBI, Ha KATHOH aMMOHUS, pEIICHHWE HKCIEPUMEHTATBHBIX 3ajad MO TeMaM
«Metambl» 1 «HemeTamnb») B COOTBETCTBUH C TIPABHIIAMH TEXHUKHA 0€30MaCHOCTH
mpu OOpallleHuu C BEIIECTBAMU M JTA0OpATOPHBIM 00OPYTOBAaHUEM, MPEICTABISATH
pEe3yNbTaThl  XMMHUYECKOTO JKCIIEpUMEHTa B  (QopMe 3aluCh  ypaBHEHHM
COOTBETCTBYIOIIMX peaknuii W (QOpMyIHpOBaTH BBIBOJBI Ha OCHOBE JTHX
PE3YNIBTATOB,;

chOpPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aAHAIM3UPOBATh XUMHUYECKYIO
uHOpPMAINIO, TIONIYYaeMYyK) M3 pa3HbIX HCTOYHMKOB (CpeICcTBa MacCOBOU
KOMMYHUKaIu, IHTepHEeT U ApyTux);



c(hOopMUPOBAHHOCTH YMEHUI cobroaaTh rpaBuia JKOJIOTUYECKHU
1eJIeco00pa3sHoro MOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXpAHEHHUsS] CBOEr0 3J0pOBbS M OKpYXKalolled NPUPOIHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MblI ONMpPENEIEHHBIX BELIECTB, MOHUMAs
cmpicnt nokazatens IIJIK, mnosicHATe Ha mnpumepax crnocoObl YMEHBIICHUS U
MpeI0TBpAIlCHHs X BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

sl OOy4YaroIIUXCS C OrPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX ITO3HAHUS BEUIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CHeNbIX W CIA0OBUASIIMX OOydYaroImIMXCA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. Bpaitns s 3anmucu XMMHYECKUX

dbopmy.



IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
Ne
Tema ypoka
n/n Kou-Bo
4acoB

1 [Ipeamet oprannveckoit XuMuu, €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE 1

9 Teopus crpoeHust oprannueckux coeanHeHnii A. M. byrnepoBa, e€ 0CHOBHBIE 1
IOJIO’KEHUS

3 [IpencraBnenne o KIaccUpUKANK OpraHMYECKUX BeniecTB. Homenkiatypa 1
(cucTemaTuyeckas) ¥ TpUBUAIbHBIC HA3BAHMS OPTAHUUECKHUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PSJL 1

) MeraH u 3TaH — NpOCTEHIINE MPEICTABUTENIN AIKAHOB 1

6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1

7 OTUJEH U NPONUIIEH — MPOCTEUIINE TPEICTABUTENN ATKEHOB 1

8 IIpakTnueckas padora Ne 1. «Ilosryuyenue 3TH/IeHA U H3yUYeHHE €ro 1
CBOICTB»

9 Ankanuensl. byragnen-1,3 u metunOyraanen-1,3. [Monyuenue 1
CUHTETHYECKOTO KaydyyKa 1 pe3UHbI

10 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUM psia. ALETUIICH 1
— IPOCTEHIINI TPEACTABUTENb AIKHHOB

11 Brruncienust mo ypaBHEHUIO XUMUYECKOHN PeaKIINH

12 Apenbl: 0eH30J1 ¥ TOJTy0J1. TOKCHYHOCTh apeHOB

13 I'enetnyeckas cBsI3b yIriIeBOJOPOIOB, MPUHAIEKAIINX K PA3TUYHBIM 1
KJ1accam

1 [IpupoaHble HCTOUHUKH YTIIEBOJOPOIOB: IPUPOIHBIN a3 U MOMYTHbIE 1
He(TsHbIe ra3bl, HeQTh U TPOAYKTHI €€ nepepaboTKu

15 [IpupoaHble HCTOYHUKH YTIIEBOOPOI0B: IPUPOIHBIN T'a3 U OMYTHHIE 1
HedTsiHBIC Ta3bl, HEPTH U MPOIYKTHI €€ MepepadboTKH

16 KonTponbHas paboTa no pasneny «YTiIeBoI0pOoIbD»

17 [IpenenbpHBIE OTHOATOMHBIE CIIMPTHI: METAHOI U 3TaHOJ. BogopoaHas cBsi3b

18 MHOT0aTOMHBIE CHUPTHI: STUICHIVIMKOIb U TITUIEPUH

19 @DeHo: cTpoeHUEe MOJIEKYIbl, PU3NYECKUE U XUMUYECKIE CBONCTBA, 1
MIpUMEHEHHE

20 Anbreruapl: GopManbAerua U aeTaabAaeria. AIIeTOH

21 OAHOOCHOBHEIE MpeiebHbIe KapOOHOBBIE KUCIOTHI: MypaBbUHAS U YKCYCHAsI

22 IIpakTuuyeckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOH KHCJIOTHI»

23 CreapuHOBast U OJIEMHOBAS KUCJIOTHI, KaK MPECTaBUTENN BBICITNX 1
KapOOHOBBIX KHUCIOT

24 MBpL1a KaK COJM BBICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE 1




CrnosxHbIe 2UPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ uaponu3

25 1
CJIO’KHBIX 3(h)UpOB

26 XKupsl: rugponus, NpUMEHEHNUE, ONOJIOTUYECKAs POJIb )KUPOB 1

7 YrneBospl: cocTas, Kiaccupukanus. BaxHele npeacTaBuTeNn: TIF0Ko3a, 1
¢bpykTO3a, caxapo3a

28 Kpaxman u memiroio3a Kak mpupo/IHEIE TOJTUMEPBI 1

29 KonTtposnsHas pabora o paszneny «Kucnopoaconepxaiiie opraHnaeckie 1
COCMHEHUSD»

30 AMWHBI: METWJIAMUH M aHWJIHH 1

31 AMHHOKHCIIOTHI Kak aM()OTEpPHBIE OPTaHUIECKUE COCTUHEHHUS, UX 1
ouonornyeckoe 3HaueHue. IlenTranl

32 Benku kak nmpupoTHbIe BBICOKOMOJIEKYIISIPHBIE COSINHEHHUS

33 OCHOBHBIE TIOHSTHS XUMHUH BEICOKOMOJIEKYIISIPHBIX COCIMHEHHUN

34 OCHOBHBIE METOTBI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCAMHEHUH. 1
[TmacTmacchl, KayqdykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne KoJua-Bo
Tema ypoka
n/n 4acoB

1 XUMUYECKUH 37IeMeHT. ATOM. DJIEKTpOHHASI KOH(UTYpAILIHAS AaTOMOB 1

9 [Iepnoanueckuit 3akoH u [leproaudeckas cUCTEMa XMMUYECKUX JJIEMEHTOB 1
. . Menneneesa, ux cBs3b C COBPEMEHHON TEOPUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHYECKUX AIEMEHTOB U HX

3 COCIMHEHUH 110 TPYIIIaM | MepuoaaM. 3Ha4eHHE MePUOANIECKOr0 3aKOHA U 1
CUCTEMBI XUMHYECKUX 1eMeHTOB J[.J1. MeHeneeBa B pa3BUTUH HAYKH

4 Crtpoenue BenecTBa. XUMHYECKas CBA3b, €€ BUJIbI; MEXaHU3MBbI 1
00pa3zoBaHus KOBAJEHTHOU CBsi3U. BomopoaHas cBs3b

5 BanentHoctb. DnekrpooTpuiiatenbHOCTh. CTeneHb okuciaeHus. Bemectpa 1
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS

5 [Tonsatue o qucniepcHbIX cucTeMax. VICTUHHBIE M KOJIJIOMTHBIE PaCTBOPHI. 1
MaccoBas 107151 BEILIECTBA B pacTBOPE

7 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX COSTMHEHUH. 1
['eneTnveckas CBsI3b HEOPTAaHMYECKUX BEIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanus XMkMUIECKUX peakiuii B HEOPTraHMIECKOW U OpraHUIeCKOM

8 XUMUU. 3aKOH COXPAHEHUSI MACChl BELIECTB; 3aKOH COXPAHEHUS U 1
MPEBPALICHUS YJHEPTUN TPU XUMUYECKUX PEAKIIUIX

9 Ckopocts peakiuu. O0paTuMbie peakiuu. XUMHUIECKOEe paBHOBECHE 1

10 IIpakTHyeckasi padora Ne 1. «Biausinue pa3jin4HbIX akTopoB Ha 1
CKOPOCTh XUMHUYECKOIl peakmumn»
OnekTponuTrieckas auccounanus. [lonstue o BOIOpoIHOM nokazaresne

11 (pH) pactBopa. Peakiiuu nonHoro oomMeHa. [ ' mapon3 opraHM4ecKux u 1
HEOPraHMYECKHUX BEILECTB

12 OKuCAUTENBbHO-BOCCTAHOBUTENBHBIE peakiuu. [lonsTue 06 anekTponuse 1
pacIiaBoB U PaCTBOPOB COJIEH

13 Kontponsnas pabota no pasneny «TeopeTrndeckre OCHOBBI XUMHM» 1
Mertamibl, ux nosuoxenue B Ilepuoanyeckoit cucteme XUMUYECKUX

14 anemenToB JI. . MeHeneeBa 1 0COOCHHOCTH CTPOCHHS aToMOB. O0IIIHe 1
(uznueckue CBOMCTBa METAIIOB

15 CruiaBbl METaJUIOB. DJIEKTPOXUMHUYECKUH Psijl HAIIPSKEHUN METAIIIIOB 1

16 XUMHYECKUE CBOMCTBA BAXKHEHUIITNX METAIJIOB (HATpUH, KA, KalbIui, 1
MarHui, aJlOMAHHANA) U UX COCTUHEHUI

17 XHUMHUUYECKUE CBOWCTBA XpOMa, MEAU U UX COCTMHEHUN

18 XUMHUUYECKUE CBOMCTBA IUHKA, KeEJI€3a U UX COeTMHEHUIN

19 IIpakTuuyeckas padora Ne 2. ""Pemienne 3xcnnepuMeHTAIbHBIX 32124 110 1

Teme «MeTanasn"




Hewmerainsl, ux nonosxenue B lleproauyeckon cucteMe XMMUYECKUAX

20 anemeHToB JI. 1. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB 1

21 du3nyecKue CBONCTBAa HEMETAIOB. AJNIOTPOIIUS HEMETAIIOB (Ha IpUMEpE 1
KHCTIopo/a, cephl, Gocdopa u yriepoaa)

22 XUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX COCTUHEHHIA 1

23 XUMHYECKUE CBOICTBA a30Ta, pocopa U MX COSTUHEHU 1

24 XHWMHUYECKUE CBOMCTBA YIIIepoJa, KPEMHUSA U UX COCTMHEHUN 1

25 [IpumeHeHne BaXKHEUIINX HEMETAJVIOB U UX COEMHEHUI 1
O06o00mieHne 1 cucTeMaTu3alys 3HaHui 1o teme «HemeTamb.

26 Brrauciienus mo ypaBHeHUSM XUMHYECKUX PEAKITUI U TEPMOXUMHUIECKHE 1
pacyETsI

7 IIpakTuuyeckas padora Ne 3. «Pemenne IkcnepuMeHTAIbHBIX 32/124 10 1
Teme ""Hemeraanl'»

28 KonTtponpsHas pabota o remam «Metaiis» U «Hemeramib 1

29 Heopranudeckue n oprannyueckie KACIoTel. Heopranmueckue u 1
OpraHuvecKrue OCHOBAHUS

30 AmdoTepHbIe HEOPraHHYECKHE U OpTraHNIEeCKHe COeNMHeHHS. | eHeTnyecKas 1
CBSI3b HEOPTaHMYECKUX M OPTaHMYECKHX BEIECTB

31 Ponp xumuum B o0ecrieueHnn 3KOJI0rH4eCKOM, SHEPreTUYECKON U MUIIEBOM 1
0€30MacHOCTH, Pa3BUTUU MEIULIUHBI

32 [IpencraBienust 06 00X HAYYHBIX TPUHIIMIIAX TPOMBIIIIIEHHOTO 1
MOJIyYEHUs] BaKHEHIIINX BEIIECTB

33 UenoBek B MUpPE BEIIECTB U MAaTEPHAJIOB

34 XuUMHS ¥ 30POBBE YETIOBEKA
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

» Xumus, 10 knacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
* Xumus, 11 knacc/ I'abpuensn O.C., Octpoymos N.I'., Cnagkos C.A.,

AKL[I/IOHepHoe O6I_HCCTBO «H3naTensCcTBO «Hpoc:BemeHHe»

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

MGTO}II/I‘IGCKI/IG rmocoous I YIUTCIA, IUIAKTUYICCKUC MATCPHUAJIbI IJI1 YPOKOB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1. http://www.chemnet.ru

2. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
skcriepuMeHThI: Xumus. Kommekmus Poccuiickoro o61ieo6pa3oBaTeibHOTO
nopTana

3. http://him.1september.ru

4. Enunas xosutekuus LOP: [IpenmeTHas KoaaeKius « X UMus»


http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
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