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NOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa 1O XUMUHM Ha YpPOBHE CpeJHEro oOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanpbHOoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6
obpasoBannu B Poccuiickoit deneparuny», TpeOOBaHUN K PE3yIbTaTaM OCBOCHUS
denepanbHOil  00pa30BaTENbLHON MPOrpaMMbl CpPEAHEro OOIIero oO0pa3oBaHUs
(®OIT  COO), npencraBiaeHHbIX B DegepaibHOM  roCyAapCTBEHHOM
oOpazoBarenbHoM craHgapte COO, c¢ yuérom KoHuenuuu mnpenojgaBaHus
ydeOHOro mpeamera «XuMus» B o0pa3oBaTelbHBIX OpraHuzanusx Poccuiickoit
Qdenepanny, peANM3YyIOIIUX OCHOBHbIE 00pa3oBaTElIbHbIE MPOrpaMMbl, U
OCHOBHBIX TonokeHud «CTpateruum pa3BuTus BocnuTaHuss B Poccuiickoit
Oenepanuu Ha nepuon Ao 2025 roma» (Pacnopsikxenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY TOJIXO/IOB K pa3pabOTKe MpOorpaMMbl MO XUMHHU, K OINpPEACTICHUIO
o0rmiel cTpaternu o0y4yeHus, BOCIIUTAHUS M Pa3BUTUS O0YUAIOUINXCS CPEACTBAMHU
yueOHoro npeamera «Xumusi» st 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHuentyanpHbie nonoxkeHus ®I'OC COO o B3auM00OYCIOBIEHHOCTH LIEJEH,
cofiepXaHus, pe3yibTaToB OOydyeHUs U TpPeOOBAHUI K YPOBHIO NOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, ITOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHOM OpraHU3alluM, SBIISETCS HEOThEMJIEMOM YacThlO UX
obpazoBaHHOCTH. OHO CIYKUT 3aBEpLIAIONIMM JTAallOM pealu3alud Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX I[EHHOCTEH, MNPHUCYIIUX
LEJIOCTHOM CHUCTEME XHMHYECKOro 00pa3oBaHusA. OTHU ILIEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MIPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYyphl
YEJIOBEKA, a TAKKE DHKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
30pOBBI0 M MPUPOAHOM cpene. Peamusyercs xumudeckoe o00Opa3oBaHUE
oOy4Jaromuxcs Ha ypoBHE CpeHero oliiero oopa3oBaHusl CpecTBaAaMU y4eOHOIO
npeamera «XUMHA», COAEpPKaHUE M IIOCTPOEHUE KOTOPOTO ONpPENEIECHBI B
nporpaMMe MO0 XUMHHM C Y4YETOM CIHEUH(PUKH HAyKH XUMHH, €€ 3HAYeHUs B
MO3HAaHUM NPUPOAbI U B MaTepUajbHOM >KM3HU OOLIIECTBA, a TaKXKe C y4ETOM
o0IMX I1edeil W MPUHIMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpeaHero oomero oopa3oBanus B Poccutickoit deaepanum.

XuMusl Kak 3JIEeMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUIpaeT ocoOyio poJib B
COBPEMEHHOM IMBHWJIM3AIMHU, B CO3[JaHMM HOBOW 0a3bl MaTepHUaIbHOU KYJIbTYpHI.
Ona BHOCHUT CBOM BKJaJ B ()OPMUPOBAHKE PAIMOHAIBHOTO HAYYHOTO MBIIICHHS,
B CO3/IaHME LIEJIOCTHOTO MPEACTABJICHHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOABLl U YEIOBEKAa, KOTOpOe (POPMUPYETCS B XMMUU HAa OCHOBE NOHMMAaHUs
BEILIECTBEHHOTO COCTaBa OKPYKAIOUIETO0 MHpPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMU IPUMEHEHHS.



TecHO B3auMOJEWCTBYS C APYITMMHU €CTECTBEHHBIMU HayKaMH, XMMHsS cTaja
HEOTHEMJIEMOM YaCThbI0 MUPOBOM KYJIbTYPhI, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W SKH3HU KaXmoro uieHa oOmiectBa. CoBpeMeHHas XMMHS Kak Hayka
co3ujareibHasi, Kak HayKa BBICOKMX TEXHOJIOTMM HaIpaBJIieHAa HA pPEIICHUE
rII00aNbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHSI YEIOBEUECTBA — ChIPHEBOM,
AHEPTEeTUYECKOM, MUIIEBOM, SKOJIOIMUYECKOM 0€30MaCHOCTH M OXPaHbI 310POBbSI.

B cootBerctBUM € OOmMMMM LETSIMH U TMPUHIMIAMUA CPEIHETO OOIIEro
oOpa3zoBaHus cojepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIM ypOBEHB
U3YYEHUS!) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAMMYI0 UM Il  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOIOJDKEHUS
o0pa30oBaHMs B pa3IMUHbIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsitoliuMu ~ mpeaMeTa  «XUMHsS»  ABIAIOTCS 0a30Bble KypChl —
«Oprannueckass xumuss» U «OOm@asgs ¥ HeOpraHudeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEPKaHMsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOIl HAYKHU: CUCTEMa
3HAHUN 10 HEOPTAHWYECKON XUMUU (C BKIIOUCHHEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHnyeckon xuMuu. POpMHUPOBAHUE NAHHOM CHUCTEMBI 3HAHWM IIPU WU3YUYEHUHU
npeamMera o0eCHeYMBAET BO3MOXKHOCTb PACCMOTPEHHsSI BCEr0 MHOIroo0Opasus
BELIECTB HA OCHOBE OOILMX MOHATHUM, 3aKOHOB U TEOPUN XHUMUHU.

Crpyktypa conmepkanusi KypcoB — «Opranuyeckas xumus» U «O6mas u
HEOpraHWYecKas XuMus» chopMUpoBaHa B MPOTpaMMe IO XUMHUU HAa OCHOBE
CUCTEMHOr0 TOJXO0Jla K H3Y4YeHHI0 ydeOHOro mMarepuaia M oOyCJIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW HA  ONpPEHENEHHBIX
TEOPETUYECKUX YPOBHSIX. Tak, B Kypce€ OpPraHMYECKOM XUMHUHM BEIIECTBA
paccMaTpUBAIOTCd HAa YPOBHE KIIACCHUYECKON TEOPUU CTPOEHHUS OPTaHUYECKUX
COCIMHEHHUM, a TaKKe Ha YpPOBHE CTEPEOXHUMHYECKHMX M 3JIEKTPOHHBIX
IpEACTaBIeHU O CTpoeHuu BemecTB. CBefeHUss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B PA3BUTHH — OT YIJIEBOJIOPOIOB JIO CIOXHBIX OMOJIOTUYECKH
AKTUBHBIX COEAMHEHHHW. B Kypce oOpraHmyeckod XWMHUH IIOJIy4arOT DPa3BUTHE
chopMUPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs MEpPBOHAYAILHBIC
MPEICTABICHUS O XUMUYECKOU CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKIINH.

[lon HOBBIM yrjmoMm 3peHuss B mpeaMmere «XuMHsS» 0a30BOro ypoBHS
paccMaTpUBaeTCsl H3y4YEHHbIH Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs
TEOPETUUYECKUUA MaTtepuan U (PaKTOJIOTMYECKHE CBEICHUS O BEIIECTBAX W
XUMUYECKOU peakiuu. Tak, B 4yacTHOCTH, B Kypce «OO0mas u HeopraHuyeckas
XUMUS» OOy4YarOImIMMCSl MPEAOCTaBIIACTCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOr0 3aKOHA € OOIIETEOPETHUYECKUX M METOJOJIOTMYECKUX TO3UIIUH,



riy0O’)ke TOHATh MCTOPUYECKOE HW3MEHEHHWE (QYHKUMM 3TOro 3akoHa — OT
o0o01aromel 10 OOBACHSIONEH W TPOTHO3UPYIOIICH.

Enunast cucrema 3HaHUN O Ba)XKHEWINMX BEIMIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOICTBaX M NPHUMEHEHHM, a TAK)KE€ O XMMHUYECKHX PEAKIUAX, UX CYLIHOCTH H
3aKOHOMEPHOCTSIX MNpOTeKaHus JonojHsercs B Kypcax 10 um 11 xmaccos
JJIEMEHTAMM COJACPKAHUS, HMEIOIIUMH KYJIbTYPOJIOITMYECKUH U MPUKIAJTHOU
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT NOHHMAHHUIO B3aUMOCBSI3M XUMHUU C
IPYTMMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENbHOW M MPAKTUYECKOU
JESTENIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHUS K IMpoIEecCy
TBOpYECTBA B O0JIACTH TEOPUHU U MPAKTUYECKUX MPUIIOKEHUM XUMHUU, TOMOTAIOT
BBIITYCKHUKY OpPHEHTUPOBAThCS B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npoOieMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh MH(GOPMALMIO U
OPUMEHATh €€ JUId IIONOJHEHWs 3HAHUM, pEUICHUS WHTEIUIEKTYaJbHbIX |
AKCIIEPUMEHTAJIBbHBIX MCCIEI0BATENbCKUX 3a/1ad. B 1enom copepxkanue yueOHOro
npeamMera  «XuUMHsS»  JAaHHOTO  YpOBHS — M3YYEHHs OPUEHTUPOBAHO  HA
dopmupoBaHre y OOy4arOUMXCS MUPOBO33PEHYECKONM OCHOBBI ISl TIOHUMAHMUS
¢unocopckux MaeH, TakMX Kak: MaTepHallbHOE €IMHCTBO HEOPTaHUYECKOTO U
OpPraHMYECKOr0 MHupa, OOYCIOBJIEHHOCTb CBOWMCTB BEIIECTB HMX COCTABOM U
CTPOEHUEM, IT03HABAEMOCTh MPUPOJHBIX SBJICHUW MMYTEM OJKCIEPUMEHTa U
pelieHusT MPOTUBOPEYMH MEXAY HOBBIMM (akTaMM UM  TEOPETHUYECKUMU
IOPEaNOChUIKAMH, OCO3HAHUE POJIM XUMHUH B PEILICHUU SKOJIOTHYECKUX MpoobieM, a
TaK)ke Mpo0JeM cOepeKeHHs] YDHEPIreTHUECKUX PECYPCOB, ChIPbs, CO3JJaHUs HOBBIX
TEXHOJOTHI U MaTEpPUAJIOB.

B miaHe pemeHus 3anad  BOCHMTAaHWS, pa3BUTUS W COLMAIM3ALUN
oOydJarommxcs NPHUHATbIE NPOrpaMMOM MO XMMHUM MOJAXOAbl K OIpPENEICHUIO
COICpXaHUS M TIOCTPOEHUS TMpEeAMeTa MPeayCMaTpUBAIOT (QOpPMHUpPOBAHHE
YHUBEPCAIbHBIX Yy4yE€OHBIX JEHCTBUM, HMEIOIMUX O0a30BOe 3HAYCHHE IS
pPa3IUYHBIX BHUJOB JESATEIbHOCTU: pEIHICHUs MpoOJjieM, IOUCKa, aHalu3a u
00paboTKN MH(pOpMaLU, HEOOXOAUMBIX JJI PUOOPETEHUS OIbITA TPAKTUUECKOU
U HCCIENOBATEILCKONW AESTEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B npakTtuke mnpenonaBaHus XUMHUHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TaK U HA YPOBHE CPETHETO O0IIero o0pa3oBaHus, MPU ONPEACICHUN
COJIEPKATENIbHOM XapaKTepUCTUKH LeNiell H3ydeHHsl TMpeaMeTa HampaBlEeHUEM
NEPBOCTETIEHHON 3HAYMMOCTH TPaJAMLIMOHHO MpPHU3HAETCS (OPMUPOBAHHUE OCHOB
XMMHYECKOM HayKd Kak O0JacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOM
JESTENbHOCTU YEJIOBEKa M KaK OJHOrO0 U3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. C
METOAUYECKON TOYKM 3PEHHUS TaKOM IOIAXOJ K ONPEICICHUIO LENed H3y4eHUS
IpeaMeTa SABJISIETCS BIOJIHE ONPABAHHBIM.



CornacHO MaHHOM TOYKE 3PEHUS TJaBHBIMU LESIMH U3Y4YEHHUs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIISIFOTCS

e (QopMHUpOBaHHE CHCTEMbl XHMHYCCKHX 3HAHUM KaK  BaKHEHIICH
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B OCHOBE KOTOPOWU
JeXKaT KJIIOYEBbI€ MOHATHS, (DyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUU,
OCBOECHUE $S3bIKa HAYKH, YCBOCHHUE M NMOHUMAHUE CYIIHOCTU TOCTYIHBIX
0000IIIeHNHT MHPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIICHHE C HCTOPHEH
WX pa3BUTHUS U CTAHOBIICHUS;

e (opMUpOBaHHE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUYECKUX pEaKIil, HEOOXOIUMBIX [JIsi MPUOOpETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHPE BEIICCTB U XUMHUYECKHUX SIBJICHUH,
MMEIOIINX MECTO B MIPUPOJIC, B MPAKTUYECKON U MOBCETHEBHOMN KU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB ACSTEILHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO OKCIEPUMEHTa, COONIOACHUEM TMPaBHII
0e30macHOro 0OpalIeHHs C BEIECTBAMH.

Hapsiny ¢ atuMm, coaepkatenbHas XapaKTepUCTUKa 1eJed U 3a7au U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CHUCTEME CpeaHero oomero oopazoBanusi. CeromHs B
npenojaBaHuM XUMHM B OoJibllied  CTeNEHUW OTHAETCS  MPEANoYTEHUE
NPaKTUYECKOM KOMIIOHEHTE COJepk aHus OOyYeHMs, OpPHEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA OO0IIE00pa30BaTEIbHON OpraHU3aIliy, BIAJACIONIETO HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAJILHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSAMH aKTUBHOTO MOJYyUYEHUs 3HAHUW M MPUMEHEHUS UX B pPeajbHOM >KU3HU
JUTSL pELLICHUS] TPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ ATUM mpu MU3y4YEHUHU TMpeaMeTa «XUMHS» JTOMUHHUPYIOIEe
3HAYEHUE NMPUOOPETAIOT TAKUE LEIN U 3a/1a4i, KaK:

ajanTtamnus o0ydJaromuxcsi K yCJIOBUSAM JTMHAMUYHO Pa3BUBAIOIIECTOCS MU,
dbopMHpOBaHUE  HHTEIUIEKTYaJbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSATEIHLHOMY MPUHSATUIO TPaMOTHBIX
pelIeHri B KOHKPETHBIX KU3HEHHBIX CUTYaIIUSX, CBA3aHHBIX C BEHIECTBAMU U UX
IIPUMEHEHUEM;

dbopmupoBaHre y OOy4YalOMUXCS  KIIFOYEBBIX  HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIM), HMMEIOIIUX YHHUBEPCAJIbHOE 3HAUEHUE JI1 PA3TUYHBIX BUJIOB
JESATENbHOCTU: pelIeHus npo0seM, MOoKucKa, aHaiau3a U o0paboTku MH(MOpMAaIUY,
HEOOXOJIMMBIX JUIS TPUOOPETEHHS] OMbITa JACSITENbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TO3HAHWUU XUMHUM, a TaKxke Uil OIEHKH C TO3UIUN
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIJIMSHUS BEIIECTB M XUMHYECKUX
IPOLIECCOB HA OPTAHM3M YEJIOBEKA U IPUPOIAHYIO CPEAY;



pa3BUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPYECKHX
CIOCOOHOCTEH 00YJarOIIMXCS: CIOCOOHOCTH CaMOCTOSTENILHO TIPHOOpETaTh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIB30BATh
COBpEMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJOTUHU JJI TIOMCKA W aHaln3a Y4eOHOU U
HAyYHO-TIONYJIIPHON WH()OpMAIUA XHMHUYIECKOTO COJCPKAHUS;

(dbopMUpOBaHUE U Pa3BUTHUE Y O0YUAIONTUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBITIICHHU S, HAOTI0aTEIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOECHHO
HEOOXOMWMBI, B YACTHOCTH, TPH IJIAHUPOBAHWHM W TIPOBEICHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUWE Yy OOydarommxcsa YyOSKIEHHOCTH B T'yMaHUCTHYECKOM
HAIMpPaBJICHHOCTH XWMHH, €€ BaXKHOW PONM B PEIICHWH TI00aJbHBIX MpPoOJIeM
PalMOHABHOTO MPUPOIONOIHE30BAHUS, TTOTIOTHEHHUSI SHEPTETUIECKUX PECYPCOB U
COXpaHEHUS TPHUPOIHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOTrO
OTHONIEHUSI K TIPUPOJIE€ M CBOEMY 370POBBIO, a TaKKe MPUOOPETEHHS OIbITa
WCIOJIb30BaHUS TTOJYYCHHBIX 3HAHWUW JUIA TNPUHATHS TPAMOTHBIX DCEIICHHHA B
CUTYaIHUsIX, CBI3aHHBIX C XUMUYECKUMH SIBIICHUSIMHU.

B ydyeObHoM mnaHe cpemHero oOIIEro OOpa3oBaHUS MPEAMET «XUMUS»
0a30BOTO YPOBHS BXOJIUT B COCTaB MpeaMeTHON obnacth «EcTecTBeHHO-HAyYHbBIC
IPEIMETHI».

OO1iee YncIo YacoB, OTBEAEHHBIX IS U3YUCHHsI XUMUHU, HAa 0a30BOM YpOBHE
cpemHero ooIero oopaszoBanus, coctaBisier 68 dacoB: B 10 kimacce — 34 ygaca (1
yac B Heneno), B 11 knacce — 34 gaca (1 yac B Heneno).



COILEPKAHUE OBYUYEHUA
10 KUIIACC
OPI'AHUYECKAA XUMUA

TeopeTnyeckue OCHOBBI OPraHUYECKON XUMHUM

[Ipenmer opraHnveckor XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAUCHUE B
MOJTYYCHUH HOBBIX BEIIECTB W MaTepUaioB. Teopus CTPOEHUS OpPraHUYECKUX
coenuHenuil A. M. bytnepoBa, e€ ocCHOBHbIE 1010XKeHUs. CTPYKTYpHBIE (POPMYJIBI
OpPraHWYeCKUX BemiecTB. ['oMoJiorus, u30Mepus. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHEHUAX — OJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o kimaccuukaluu OpraHMYECKUX BemecTB. HoMeHkIaTypa
OpPraHMYECKUX COCIMHEHUN (CHUCTeMaThuecKas) W TPUBHAIbHBIE Ha3BaHUS
BAXHENIINX MPEACTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIC METOJIbl HM3yYE€HHUS BEIIECTB W HX NPEBPAIICHUM:
O3HAKOMJICHHE C O0Opa3laMu OpPTaHWYeCKHX BEIIECTB M MaTepuajaMH Ha WX
OCHOBE, MOJICJIMPOBAHUE MOJICKYJI OpPraHUYECKUX BEIIECTB, HAOIIOJACHUE W
OMHUCAHUE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIICCTB
IIpU HarpeBaHUM (IUIaBJIEHHE, OOYTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJOTMYECKMH psAn. MeraH W 3TaH —
MPOCTEHUININE TMPEICTABUTEIN AaJKaHOB: (PU3MYECKHUE M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMEUIeHUs W TOPEHHUs), HAXOXKICHUE B MPUPOJE, IMOJIy4YeHUE U
PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUUECKUN PSAJ. DTUJICH U MPOMUICH —
MPOCTEHUININE MPEICTABUTEIN AaJKEHOB: (PU3MYECKHME M XHMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOTEHUPOBAHUS, TUJpATalMU, OKHUCICHUS U
MOJIMMEPU3AINH ), TOJTyYeHUE U TPUMEHECHUE.

Ankanauensl: OytaaueH-1,3 u MerunOyramuen-1,3: cTpoeHue, BakKHEHUIIHME
XUMHYECKHE CBOMCTBA (peakius mnoiauMepu3zanuu). IlomydeHrne CHHTETHYECKOTO
KayuyyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHUH Psill. AllCTUIICH
— TPOCTEUIINM TPEACTaBUTENh AJKHMHOB: COCTaB, CTpoeHue, (U3UYECKHE U
XUMUYECKUE CBOMCTBA (peakiuu THAPUPOBAHUSI, TaJOTCHUPOBAHUS, TUIpaATaAIlUH,
TOpeHusl), MOJyUYeHHE U TPUMEHEHHE.

Apenbl. beHsoin: cocraB, crpoeHue, (GU3MYECKUE U XHMHYECKHE CBOMCTBA
(peakiuy rajoreHUpOBaHMUSI U HUTPOBAHUS), MOJYyUYEHUE U NpUMEHEeHue. Toayon:
cocmas, cmpoeHue, (uzuveckue U  XuMuueckue  ceolcmea  (peaxyuu
2A/I02EHUPOBAHUS U HUMPOBAHUS), NOJYUeHUe U npumeHeHue. TOKCUYHOCTH



apeHoB. [‘eHeTmueckas CBsA3b MEXKAY YIVIEBOAOPOAAMH, NPHUHAICKAMUMHU K
Pa3JIMYHBIM KJIacCaM.

[IpuponHblE WCTOYHHMKH YTIEBOAOPOAOB. lIpupomHblii ra3 W MOOMyTHBIE
HedTsabie Ta3el. Hed1h m e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTH:
NEPEroOHKa, KPEKUHT (TePMUYECKUU, KaTAJIUTUUYECKU), mupoaus3. [IpoaykTsl
nepepadoTKu HePTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITy. KameHHBIIH
yroJib U MPOAYKTHI €ro NepepadOoTKu.

OKCIIEPUMEHTAJIBHBIE METObl H3YyYEHMS BELIECTB M MX IPEBpAILLCHUN:
O3HAKOMJIEHHE C 0Opa3lnaMu IUIAaCTMAcC, KAay4yKOB U PE3HHbI, KOJJIEKIIUH
«Hepte» u  «Yromp»,  MoJenupoBaHUE  MOJIEKYJ  yIJIE€BOIOPOAOB U
raJIOreHONPOU3BOAHBIX, MMPOBEACHUE MPAKTUYECKON PabOThI: MOIyYEHUE ITHIICHA

Y U3yYEHHE €TO CBOMCTB.

Pacuérnrlie 3agaumn.

BoluncrieHuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WM NPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOIYKTOB PEAKITUN).

Kucsiopoacoaep:xamue opranuyeckue coeAuHeHU s

[IpenenbHble OAHOATOMHBIE CHOUPTHL. METaHONI W JTAaHON: CTPOECHHUE,
dbu3nueckue M XUMUYECKHUE CBOMCTBA (peakiud C AaKTUBHBIMU METAJUIAMH,
raJIor€HOBOZOPO/IaMH, TOpPEeHHE), NpuMeHeHue. BoaoponHbie CBI3M MeEXIy
MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOIa U ATaHOJAa HA OPTraHU3M YEJIOBEKa.

MHOroaTOMHbBIE  CHOUPTHL. JTWJICHIJIMKOIb W  TJULUEPHUH: CTPOCHHE,
dbuznueckue W XUMHUYECKHE CBOMCTBa (B3aMMOJIEUCTBUE CO IIEJIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHAasl peakius Ha MHOTroaTOMHbIe CHUpThI). [leiicTBue Ha
Oopra’usM yesnoBeka. [[puMeHenue muneprHa v 3TUICHTIIAKOIS.

®deHON: CTPOCHHWE MOJEKYJbl, (U3NUeCKne ¢ XUMHUYECKHE CBOWCTBA.
Toxcuunocts enona. [Ipumenenue genona.

Anpneruabl U kemonvl. DopManbleruj, aleTAIbIETU]: CTPOCHHUE,
dbu3nyecKkre U XUMUYECKHE CBOWMCTBA (pEaKIMM OKUCICHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIC PEAKIUN), MOJYyUYeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpelelbHble KapOOHOBBIE KHUCIOTHI. MypaBbuHas W
YKCYCHAsl KUCTIOTHI: CTpOCHUE, (HU3NYECKNE U XUMHYECKHE CBOWCTBA (CBOICTBA,
oOuue g Kiacca KUCIOT, peakuus 3TepuduKanum), noaydyeHue U NpruMEeHEHHE.
CreapuHoBasi W OJEMHOBAsl KUCJIOTHI KaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX
KUCTOT. MbLTa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEH CTBHE.

Cnoxuble >(upbl Kak TPOW3BOIHBIE KapOOHOBBIX KHCIOT. [ maponus
cinoxkHbIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKHPOB.



VYrneBonpl: cocTaB, Kiaccuukamus — yriieBojoB  (MOHO-, Ou- U
nosimcaxapubl). [I0Ko3a — MpocTerIMii MOHOCaXapu/: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKHE U XUMUYECKHME CBOMCTBa (B3aMMOJICHCTBUE C
ruppokcuiom Mmeau(ll), okucieHne amMMHavYHBIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJIEHHE, OpOKEHUE TIJIIOKO3bl), HAXOXKIEHUE B IMPUPOJIEC, NMPUMEHEHUE,
ouonoruueckas posib. @orocunre3. PpykKTo3a Kak U30Mep TIHOKO3bI.

Kpaxman n nemmono3a Kak npupojHbie nonuMepbl. CTpoeHue KpaxMaia U
HEeUT0JI03bl.  DU3MYECKHE W XMMHUYECKHE CBOMCTBAa Kpaxmana (TUApOJIU3,
KaueCTBEHHasl pEaKIHs C HOJOM).

OKCIEPUMEHTAIbHBIE METOAbl H3YyYEHHUS BEUIECTB M HMX IPEBpALLCHUN:
IpOBEICHNUE, HAOJIIOJIEHUE W OINKMCAHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHUE
CIUPTOB, KAUECTBEHHBIE PEAKIMM OJHOATOMHBIX CHHUPTOB (OKUCIEHHE 3TaHOJA
okcugom wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJEHCTBHE TJIUIIEPUHA C
rugpokcugoM menu(ll)), anbaerugoB (OKUCIEHHE aMMHAYHBIM pacTBOPOM OKCH/JIA
cepebpa(l) u ruapoxcumom wmemm(ll), B3ammoneiicTBMEe Kpaxmaaa ¢ HOAOM),
POBEICHUE MPAKTHYECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIOTHI.

Pacuérnble 3aaun.

BbluncieHuss 1Mo ypaBHEHHMIO XHMHYECKOM peakuuu (maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MPOJYKTa PEAaKIMHU MO M3BECTHBIM MAacce,
00BEMY, KOTMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

AzoTconepxkaliye OpraHM4ecKue COeqUHEHUS.

AMUHOKHCIIOTBHI Kak aM(pOTEepHbIE OpraHUYecKHe coeluHEeHUs. Du3nveckue
U XUMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe IiauuuHa). buonoruueckoe
3HaYeHHE aMUHOKHCIIOT. [lenTusl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJSIpDHBIE coeauHeHus. llepBuuHas,
BTOpUYHAsI U TpETUYHAs CTPYyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
THAPOIIN3, ICHATYpalysl, KAYECTBEHHbIE pEAKI[UU Ha OEJIKU.

OKCINEPUMEHTAJIbHBIE METOAbl H3YyYEHHUS BEUIECTB M HMX IPEBpALICHUN:
HaOJIIOJEHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMNBITOB: ACHATypalus OEIKOB MpHU
HarpeBaHWM, LIBETHbIE PEAKLIUH OEJIKOB.

BricokomosieKkyJ/IsIpHbIE COeTMHEHUSI

OCHOBHbBIE MOHSATHS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMEp,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AlUHU, CPEIHSS MOJIEKYIsIpHas
macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJEKYJSPHBIX COECIUHEHUNA —
MOJIMMEPU3AIIHUS U TTOJTMKOHACHCAIHS.

OKCINEPUMEHTAJIbHBIE METOJbl H3YyUYEHHUS BEUIECTB M HMX MPEBpaIlCHUN:
O3HAaKOMJIEHHE C o0pa3lamMH NPHUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeameTHbIe CBSI3U.



Peanuzarus MeXIIpeAMETHBIX CBSI3el NIPHU W3YYCHUHN OPTAaHWYECKON XUMHUU B
10 kmacce OCYIIECTBIISICTCS Yepe3 HCIOIb30BAHME KaK OOIIMX eCTECTBEHHO-
HAYYHBIX TOHATUMA, TaK U TIOHSITHH, SBISIONIUXCS CHCTEMHBIMH JJIS OTACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC MOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTe3a,
3aKOH, TEOpHSs, aHAJIM3, CHHTE3, KIacCH(pUKAIUs, TIEPUOAUIHOCT, HAOJIOICHNUE,
M3MEPEHHE, IKCIIEPUMEHT, MOJICTTMPOBAHHE.

Oduzuka: MaTepus, OJHEPrHs, Macca, aToM, DOJEKTPOH, MOJIEKYIa,
OHEPreTUYECKUN ypOBEHb, BEIECTBO, TEJO, OO0OBEM, arperatHoe COCTOSHHE
BEIIECTBA, (PU3UYECKUE BETMUYNHBI U SIUHUIBI UX U3MEPEHU .

buonorusi: kierka, opranusm, Ouochepa, oOMEH BEIIECTB B OpPraHHU3ME,
¢doTocuHTE3, OHMOJOTHYECKH AaKTUBHBIC BemiecTBa (OCNKH, YTICBOABI, KHPHI,
dbepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE TTOPOJBI, MOJIE3HBIC HCKOMAeMble, TOIUINBO,
peCypChI.

TexHomorusi: mNHIIEBbIE TPOAYKTHI, OCHOBBI PAIMOHATHLHOTO THUTAHUS,
MOIOIIINE CPEACTBA, JEKAPCTBEHHBIE U KOCMETUYECKHE TIpenapaThl, MaTepUaIIbl U3
MCKYCCTBEHHBIX I CHHTETUYECKHUX BOJIOKOH.

11 KVIACC
OBIIAA N HEOPTAHUYECKASA XUMMUSA

TeopeTuyeckue OCHOBbI XUMHHU

XAMUYECKAN daeMeHT. Atom. Sapo aroma, W30TONBI. DJIEKTpPOHHAs
000s104Ka. DHEPreTHYecKre YPOBHHU, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeneseHuss JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX IEPUOIOB. DICKTPOHHASI KOH(PUTYPAITUs ATOMOB.

[lepnognueckuii 3akoH u I[lepuonnueckas cucreMa XMMHYECKUX DJIEMEHTOB
. I. MenneneeBa. CBsi3b nMepuoandecKoro 3akoHa u Ilepumoandeckoil cucteMsl
xuMudeckux 3meMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHUS CBOWMCTB XHWMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOXKHBIX BEUIECTB MO TPYINaM M TEPUOJAM.
3HaYeHue MEepUOANYECKOTO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BellecTBa. XHUMHYECKasi CBSI3b. Buabl XUMHUYECKOW CBSI3U
(KOBaJIeHTHAsl HEMOJIApHAasi W TOJIApHAs, MOHHAs, MeTajuiueckas). MexaHu3Mbl
oOpa3oBaHMsl KOBAJCHTHOM XWMHUYECKOW CBA3UM (OOMEHHBII M JOHOPHO-
akienTopHsii). BogopogHas cBsi3zb. BaleHTHOCTb. DNEKTPOOTPULIATENIHLHOCTb.
Crenenb okuciieHus. MIOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTALNIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[Tonstue o aucnepcHbix cucremax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 105151 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHUH. Homenknatypa
HEOPraHMYECKNX BEIIECTB. ['eHeTndeckas CBsSI3b HEOPTraHUYECKUX BEIIECTB,
MPUHAJJIEKAIUX K Pa3JIMYHBIM KJIaCCaM.

Xumudeckast — peakiusa.  Knaccudpukamuss  XMMHUYECKHMX — pPEakiuil B
HEOPraHWUYEeCKOM M OpPraHMYeCKOM XUMHH. 3aKOH COXPAHEHHUsS MacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS YHEPTUU TP XUMUYECKUX PEAKIIUAX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTb OT pa3MyHbIX (PakTopoB. OOpaTHMbIE
peakuuu. XHUMHYECKOE paBHOBecue. DakTOpbl, BIUSAIOIIME HA COCTOSIHUE
xuMmuaeckoro pasHoBecus. [Ipunuun Jle [larenbe.

DnexkrpoauTudeckas aucconuanus. CuiabHbIC U caa0bie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCJIAsl, HEUTpabHasl, IICJIOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

DKCIIEPUMEHTAIBHBIE METOJbl M3y4YE€HUs BEIIECTB W WX NPEBPAIICHUM:
nemoHctpauus tadiun «llepuonuueckast cuctema xuMuyeckux siaemeHton [l U.
MemnpeneeBay, U3ydyeHrue Mopesied KPUCTAILUIMYECKUX PEIIETOK, HaOJoJIeHue U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OIBITOB (Pa3IOKEHUE MEPOKCHAA
BOJIOPO/Ia B MPUCYTCTBUM KaTAIM3AaTOPA, ONPEAECIECHUE CPENBI pAaCTBOPOB BEILIECTB
C TOMOIIbIO YHHBEPCAJIBHOIO HWHIMKATOpa, pEAaKIMU HOHHOIO OOMeEHa),
IPOBEIEHUE TTPAKTUYECKOU paboThl «BiusiHue pa3audHbIX (aKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKIIUN.

Pacuérnble 3amaun.

Pacuérel 10 ypaBHEHUAM XUMHUYECKUX pEaKUUH, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHl C HMCIOIB30BAHUEM IIOHATHUS «MaccoBas
JIOJIS BEILIECTBA.

Heoprannuyeckasi xummus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoguueckon  cucreme
xuMudeckux asiaeMeHToB J[. 1. MenneneeBa U O0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusznyeckre CBOMCTBA HEMETAUIOB. AJUIOTpONUS HEMETauioB (HAa MpuMepe
KHCIIOpO/Jia, cephl, hocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAaKHEHUINIMX HEMETAUIOB (TaJOr€HOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpemMHHS) W WX  COeAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOAEPKAITUX KUCTIOT, BOAOPOJAHBIX COCAMHEHUI ).

[IprMeHeHnE BAXKHENIINX HEMETAIIOB U UX COEMHEHU.



Meramnsl. [lonoxenne mertamioB B llepuonndeckoil cucTeMe XMMHUYECKHX
anementoB JI. . MenneneeBa. OcoOEHHOCTH CTPOEHHS SJIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. OO0mme ¢usnueckue cBoWcTBa MeTauioB. CIUlaBbl METAILIOB.
DIEKTPOXUMUYECKUH Pl HANPSHKEHUH METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEUIHUX METAJUIOB (HATpHUM, KaJIUM, KaJIbIIHM,
MarHui, allfOMUHUN, HIUHK, XPOM, JKEJIE€30, MEb) U UX COCTUHEHUH.

OO6mme crmocoObl MOoMy4YeHus] MeTauioB. [IpuMeHeHrne MeTanaoB B OBITY H
TEXHUKE.

DKCIIEPUMEHTAIbHBIE METOJIbl M3yYE€HUS BEIIECTB W HX NPEBPAIICHUM:
U3YYCHHUE KOJJICKIIMU «MeTaibl U CIJIaBbI», O0pa3llOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ]la4, HaAOJIOJIEHWEe M ONHCAHHE JAEMOHCTPALMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCUIA ATOMUHHUS C pacTBOpaMu
KHCJIOT Y LIEN0YEN, KAUECTBEHHbBIEC PEAKIIMN Ha KATUOHBI METAJIOB).

Pacuérnbie 3amaun.

Pacuérpl Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY
BELIECTBA, Macce WM O0BEMY OAHOTO M3 YYacCTBYIOIIMX B pPEaKIUU BEILIECTB,
pacy€rbl Macchl (00BEMA, KOTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OJHO
13 BEILLECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xumun B oOecrieueHUH SKOJOTUYECKOM, IHEPreTUYeCKON U MUIIEBOM
0e30MmacHOCTH, pa3BUTUM MeAWIUHBL. [loHSATHE O HAyYHBIX METOAaxX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUNAX [POMBIILICHHOTO
IIOJIyYEHUS BaXKHEUIINX BEILIECTB.

UYenoBek B MUpE BEHIECTB M MaTEPHAJIOB: BAXKHEWUIINE CTPOUTEIIBHBIC
MaTepHuasbl, KOHCTPYKIMOHHBIE MaTepHalbl, KpPAacKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJsl JJEKTPOHUKH, HAHOMATEpPHUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHbIC
yI00peHus.

XAMHUS M 3J0pOBbE YEJIOBEKA: NPABWJIA MCIOJB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOrO MCIOJIb30BaHUS MpEnapaToB ObITOBOW XUMHUHU
B [IOBCEITHEBHOU JKU3HU.

MexnpeamMeTHbIe CBSI3U.

Peamuzamuss  MeXNnpeaMETHBIX  CBA3€d NOpU  M3y4eHHMM OOmed u
HEOpraHU4ecKo xuMuu B 11 Kilacce OCyIIECTBISETCS YEPE3 UCIOJIb30BAHUE KaK
OOIIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK U TOHATUM, SBISIOIIUXCS
CHUCTEMHBIMM U1 OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mMe ecTeCTBEHHO-HAy4YHbIE MOHATUA: HAy4HbIA (PaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KJIacCUPUKALMS, TEePUOJIUYHOCTb, HAOJIOJEHUE,
3KCIEPUMEHT, MOJAECIMPOBAHNUE, U3MEPEHUE, SIBJICHHUE.



®duszuka: MaTepus, YHEPTHs, Macca, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOII, PaJJMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUYECKUN YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHME BELIeCTBa, (PU3MYECKHE BETMYMHBI U €IUHULBI HX
U3MEPEHHUsI, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKOocHcTeMa, Ouocdepa, Makpo- U
MHKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpPraHHU3ME.

['eorpadus: MuHepanbl, TOpHbIE MOPOABI, MOJE3HbIE HUCKOMAaeMble, TOILIMBO,
pecypchl.

TexHomorusi: XuMu4ecKasi MPOMBIIUICHHOCTh, METAJIITYPTHUs, MPOU3BOACTBO
CTPOUTEIBHBIX MAaTEpPHaNIOB, CEJIbCKOXO3WCTBEHHOE MPOU3BOACTBO, IHILEBAs
IPOMBINIJIEHHOCTh,  (papMarieBTU4YecKass  MPOMBINUIEHHOCTh,  MPOU3BOJCTBO
KOCMETUYECKUX TIPErnapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPUAJIOB,
AIIEKTPOHHASI TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMEBI 110 XUMHNN
HA BA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

O®I'OC COO ycraHaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OOy4YaronMMUCS TMPOTPpaMM CpPETHEro oO0mero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJAMETHBIM W NpeAMETHbIM). HayuyHo-meToguyeckoil OCHOBOM  aiis
pa3palbOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS IPOrPAMM CPEAHEro OOIIero
00pa30oBaHUs SABISETCS] CHCTEMHO-JEATEIbHOCTHBIN MOJXO/.

B cooTBeTCTBUHM € CHCTEMHO-IEATENBHOCTHBIM IOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJbTaTOB OCBOEHUsS MNpeaMera «XHMHUS» Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHus BbIICIEHBI CIEAYIONIUE COCTaBISIONINE:

OCO3HaHUE OOYYAIONIMMUCS POCCHUHUCKON TPaKJAHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIPEAEIICHHUIO;

HaJM4Ke MOTUBALMU K O0YUEHHUIO;

I[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HAa OCHOBE
KITIOUEBBIX IIEHHOCTEH U MCTOPUUYECKUX TPAIUIIMI 0a30BOM HAYKU XUMUM;

TOTOBHOCTh M CHOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBAaTbCA B CBOEH
NEATEIbHOCTA L EHHOCTHO-CMBICIIOBBIMUA yCTaHOBKaMH, IMPUCYIIUMHU IEIOCTHOU
CHCTEME XMMHUYECKOTO 00pa30oBaHus;

HaJIMYKe MPAaBOCO3HAHUS YKOJIOTMUECKON KYJIbTYpPhl M CIIOCOOHOCTH CTaBHTh
LU U CTPOUTD KU3HEHHBIE MJIAHBI.

JINYHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHS» JIOCTUTAIOTCA B
€IMHCTBE Y4YEOHOW U BOCIHUTATEIBHOM JEATEIHHOCTH B COOTBETCTBHUHM C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU
U HUAeallaMd POCCHIICKOTO TPa)KAaHCKOro OOIIeCTBa, MPUHITHIMU B OOIIECTBE
HOpMaMH W  TpaBUJaMU  TOBEJEHHUSA, CHOCOOCTBYIOIIMMH  MpOIeccam
CaMONO3HAHUS, CaMOpPAa3BUTHUS U HPABCTBEHHOIO CTAHOBJICHHUS JIMYHOCTHU
00y4Jaromuxcs.

JIMYHOCTHBIE PpE3YNbTaThl OCBOCHUS IMpeaMera «XHUMHUS» OTpa)karoT
chOpMHPOBAHHOCTh OMBITA I[TO3HABATEILHON U TIPAKTHYECKOW JIEATEIHHOCTH
o0yyaroluxcs Mo pean3aliy MPUHITHIX B 00LIECTBE LIEHHOCTEH, B TOM YHCJIE B
YacTH:

1) rpaaaHCcKOro BOCIUTAHMS

OCO3HAHUS 00YYaAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBa)XKEHHUS K 3aKOHY U MPABOIOPSIKY;

NPEACTaBICHNUS O COLNMAIbHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATENbHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4E€OHBIX M TMO3HABATENBHBIX 3a7ay, BHIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMaTh M TNPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIM3€E PA3IMYHBIX BUJOB YUEOHOU JIEATENbHOCTH;

2) IaTPUOTHYECKOTO BOCITUTAHHUSA .

LHEHHOCTHOI'O OTHOIIEHHS K HWCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTEUCCTBEHHOMN XMMUH;

YBaXXEHUSI K MPOIECCY TBOPYECTBA B OOJACTH TEOPUM W MPAKTUUYECKOIO
IPUMEHEHUsI XMMHH, OCO3HAHMUS TOTO, YTO JOCTHMIXKEHHS HAyKH €CTh PEe3yJbTaT
JUINTEIbHBIX ~ HAOMIOAEHUH, KPOMOTIMBBIX SKCIIEPUMEHTAJIbHBIX  IOMCKOB,
MOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

WHTEpECa M TI03HABATENbHBIX MOTHBOB B TIOJYYEHHUHM H MOCIEAYIOLIEM
aHanu3e MHGOPMAIUU O MEPEAOBBIX JOCTHKEHUSX COBPEMEHHON OTEUEeCTBEHHOU
XUMUU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHHSI, STUYECKOT0 MIOBEICHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYallMH, CBSI3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH,;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMIA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHWE TOCIEICTBUH ATHX
MOCTYIIKOB;

4) popMuUpPOBaAHUSA KYJbTYPbI 310POBbSI:

NOHMMAaHMS LEHHOCTEH 370poBOro M Oe3omacHOro oOpasza JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HUYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmofeHuss mpaBuil 0Oe30MacHOro oOpalleHusi ¢ BEHIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYNOBOU JIEATEIBLHOCTH;

NOHUMAaHUsA LIEHHOCTH TNpaBWJ HHAWBUAYAJIbHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOUIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHHUA TMOCTEICTBUNA W HENPUITHUS BPEAHBIX MPHUBBIUEK (yMOTpeOieHus
aJIKOT0JIsl, HAPKOTUKOB, KypEHUs);

5) TPy10BOT0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B Y4eOHO-HMCCIEI0BATEIbCKON
JeSITeNbHOCTH, OOIIECTBEHHO TOJE3HOW, TBOPUECKOM ©  JOpPYrHMX BHJAX
NEeSTENbHOCTH;

YCTAHOBKM Ha AaKTMBHOE YYacTHE€ B PEIICHUM NPAKTHYECKUX 3a]ad
COLIMAJIBHOM HAIIpaBJIEHHOCTH (B paMKaXxX CBOETO Kjacca, IIKOJIbI);



UHTEpeca K MPAKTUYECKOMY M3YUYEHUIO MPOPECCUil pa3aIM4YHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBAXXEHUS K TPYLY, JIIOISIM TPYAA U PE3yJIbTaTaM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY WHIWBHUIYaJIbHOW TPAEKTOPUHU
oOpa3oBaHusi, Oynymiell mpodeccuu M peaau3alid COOCTBEHHBIX >XU3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUM, UHTEPECOB U
MOTpeOHOCTEH 001IeCTBA;

6) 3KOJIOrHYECKOT0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11eJIECO00pPa3HOr0 OTHOIIEHUSI K MPHUPOAE, KaK HCTOUHHKY
CYLECTBOBaHMS )KM3HU Ha 3EMJIE;

NOHUMAaHUs TJIOOATLHOIO XapakTepa SKOJIOTMYECKUX MpoOJeM, BIUSHHUS
AKOHOMMYECKHU X MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLMAIILHON CpPEIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIHOJIb30BAHUS JOCTMIXKEHUW XUMHH  JUIs
pELIeHNs] BOIPOCOB PALMOHAIBHOIO MPUPOA0IOIE30BAHUS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPHHOCAIIMX BPEI  OKPYKAOIIEH
OPUPOAHON Cpeie, YMEHHUS MPOrHO3UPOBATH HEOJArONMPHUATHBIE HKOJIOTHYECKUE
NOCIEACTBUS MPEANPUHUMAEMBIX AEUCTBUI U PEIOTBPAIIATh UX;

HaJMYMS PA3BUTOIO 3KOJOTMYECKOI'0 MBIIUIEHUS, SKOJIOTHYECKON KYJIbTYpHI,
OIbITa JeSTEIbHOCTH HKOJIOTHYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOACTBOBATHCS MMHU B ITO3HABATEJIbHOW, KOMMYHHUKAaTHUBHOM M COLMAJIBHOW
OPAaKTUKE, CIHOCOOHOCTM U YMEHHUS AaKTHUBHO IPOTHUBOCTOSITH HJEOJOTHH
xemo(pobuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMSL:

chOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOLIECTBEHHOM MPAKTUKH;

NOHMMaHMS CHeNU(UKH XUMUU KaK HAayKd, OCO3HaHHMS €€ polu B
(GOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOIO MBILIUICHHS, CO3JaHUU IIETOCTHOIO
IpeCTaBiICHUs 00 OKpYKaloleM MUpE KaK O €IMHCTBE MPUPOJbl U YEIOBEKA, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEM W pEUIeHUWU MpoOJIeM COXpaHEHUs
IPUPOJAHOIO PAaBHOBECHS,

yoexaéHHocTh B 0CcO0OM  3HAYUMOCTM XHMHUHM JJII  COBPEMEHHOU
UUMBWINM3AIMK: B €€ TIyMaHHUCTHMYECKOW HANpaBJIECHHOCTH W BaXXHOW pOJIA B
CO3/IaHUU HOBOW 0a3bl MaTepUAILHON KYJIbTYphl, pELIEHUH TI00adbHBIX TPOOIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPIETUYECKOU, IMHUILIEBON U
HKOJIOTUYECKOM O0€30IacHOCTH, B Pa3BUTUM MEIULMHBI, 00ECIEUYEHUH YCIOBUN
YCIIEIIHOTO TpyJa MW OKOJIOTMYECKM KOM(MOPTHOM IKU3HM KaXKJIOro YJjeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJIOB
MO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, COCOOHOCTH HCHOJIb30BaTh



MoJlyyaeMble 3HAHMS ISl aHAIHM3a U OOBSCHEHHS SIBICHUN OKPY)KAIOIIETO MUpPA U
NPOUCXOASIINX B HEM U3MEHEHU, YMEHHUS JlelaTh 00OCHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE HayuyHbIX (DaKTOB U HMEIOLIUXCA JAHHBIX C LEIbI0 TMOJIy4YCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XWMUYECKUE 3HAHMS IS
peleHust MPo0JieM B peasbHbIX )KU3HEHHBIX CUTYAIUIX;

MHTepeca K TO3HAHUIO M HUCCIIE0BATENILCKOM AEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpEephIBHOMY OOpa3oOBaHUIO H
camMo0o0pa30BaHHI0, K AaKTUBHOMY IIOJIyY€HUIO HOBBIX 3HAaHUA TIO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMH;

UHTEpeca K OCOOEHHOCTSM TpyJa B paszluMyHbIX chepax npodeccrnoHanbHOU

NEATEIIbHOCTHU.
METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3yabTaThl OCBOEHUS Y4eOHOro mpeamera «XuMHUS» Ha
YpOBHE CpeIHero 00111ero o0pa3oBaHus BKIIOYAIOT:

3HAYMMbIC TUISt dbopmupoBaHUS MHUPOBO33pPEHUS O0ydJaroImIXxcs
MEXIUCIUTUTMHAPHBIE (MEXIIPEIMETHBIE) OOIEHAYYHBIC TTOHITHS, OTPAXKAIOIINE
I[EJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHeuupuKy METOJOB IO3HAHUS,
HCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHS, SIBJICHUE,
IpoIIecC, CUCTEMa, HAyYHBIM (haKT, IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeIOBaHNE, HAOMIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIE yueOHbIe JeHcTBUS (IMO3HaBaTE/IbHbIC, KOMMYHHUKATHBHBIE,
pEryIsiTUBHBIC), o0ecreunBaoIImne dhopMupoBaHHE (G yHKIIMOHATHH O
IPaAaMOTHOCTH U COIMAJIbHOW KOMIETEHIIMU O0y4arolInXCs;

CIIOCOOHOCTH oOy4Jaromuxcs HCIIOJIb30BaTh OCBOCHHBIEC
MEXIUCIUTUIMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W YHUBEpCAJIbHBIC Y4eOHBIE
JIEUCTBUS B MIO3HABATEIBHONW U COLMAIBHON MPAKTHUKE.

MeranpenMeTHbie PE3yabTaThl OTPa)XalOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMU W  PETYJSTHBHBIMU
JICVUCTBUSMU.

OBJanenue YHHUBEPCAJIbLHBIMHA yueOHbIMU MO3HABATEIbLHBIMU
NEeUCTBUSIMMU:

1) 6a30Bble JIOTHYECKHUE TEHCTBUA:

caMoCTOsITeNbHO  (OopMynHpoBaTh W aKTyaJdu3UupoBaTh  IpoOiIemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAeNsaTh UeNd JeATEIbHOCTH, 3ajaBas MapamMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI JACATEILHOCTH C ITOCTABJICHHBIMU 1EIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICISITh XapaKTEepPHbIE MPU3HAKU MOHSITHUN M YCTAaHABJIMBATH WX B3aMMOCBS3b,



HCIOIb30BaTh COOTBETCTBYIOIINUE MOHATHUS JIJI1 OOBSICHEHUS OTAENbHBIX (DAKTOB U
SIBJICHUM;

BBHIOUpATh OCHOBAaHWUSI ¥ KPUTEPUH JJs KiIacCU(PUKAIMU BEUIECTB U
XUMUYECKUX PEaKIHM;

yCTaHABJIMBATh MPUYUHHO-CICICTBEHHbIC CBSI3U MEXIYy HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTh JIOTUYECKUE paCCYXKJeHUS (MHAYKTUBHbBIC, JCNYKTHUBHbBIC, IO
AQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYMSI B paccMaTpPUBAEMbIX
SIBJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKIFOUCHUS;

INPUMEHSTh B NPOLIECCE MO3HAHUS, UCIIONB3YEMbIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJIETH, TPEOOPa30BLIBATH MOJICTILHbBIE MTPEJCTABIICHUS — XUMHUYECKUN
3HaK (CMMBOJI) D3JIEMEHTa, XUMHUYecKas QopMylia, ypaBHEHHE XUMHUYECKON
peakiu — TpU pPElICHUH Y4eOHBbIX TO3HABATEIbHBIX U MPAKTHYECKUX 3aj1ad,
MPUMEHSTh HA3BaHHbIE MOJEIIbHBIEC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJIETh OCHOBAMHM METOJOB HAY4YHOTO IMO3HAHUS BEIIECTB M XUMHYECKHX
peaKkuuu;

dbopMyIMpOBaThH 1S U 33/1a4d UCCIICIOBAaHUS, UCIIOIb30BaTh TOCTABJICHHBIC
U CaMOCTOSITENIbBHO C(OPMYJIMPOBAHHBIE BONPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHUSI YU OCHOBBI JUIsI (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMHU CAMOCTOSATEJILHOIO TUIAHUPOBAHUS U  TPOBEIACHUS
YUYEHUUYECKHUX JKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJIOM
mpolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (HopMynIHpoBaTh
0000111eHUSI U BBIBObI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yIbTATOB UCCIICOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIM OTYET O MPOCIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM MCCIIEeOBATENbCKOM UM  TPOCKTHOU
NESATELHOCTH, TMPOSABISTH CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO pPa3IMYHbIX
METOJIOB MTO3HAHMUSI.

3) pa6ora c undopmanmueii:

OPUEHTHUPOBATbCA B PA3JIMYHBIX HCTOYHUKAX HHQPOpMaluu (Hay4dHO-
NOMyJIIpHas JUTEepaTypa XUMHUUYECKOTO COAEpkKaHUs, CIPaBOYHBIE IOCOOUS,
pecypcel MHTepHeTa), aHanmmM3upoBaTh UH(POPMAILIUIO PA3JIMYHBIX BUIOB U (PopM
MpEJICTaBIICHHUS, KPUTUYECKU OLICHUBATh e JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTE;



dbopMyTHpOBaTh 3ampPOCHl W MPUMEHSITH PA3TMYHBIE METOABI MPU TIOUCKE U
orbope wuHPOpPMALIMK, HEOOXOAUMOM JUIS BBIMOJHEHUS Y4eOHBIX 3ajad
OIPEAETIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HCHOIB30BaHUS WH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH 1 PA3TUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh  ONTUMAJbHYIO  (OpMY  MPEACTABICHUS
nHpopMmanmu (cxembl, rpaduKu, TUArpaMMbI, TAOIHIIBI, PUCYHKH U IPYTHUE);

UCIIONIb30BaTh HAYYHBIA SI3bIK B KA4yeCTBE CpeAcTBa TMpU  paboTe C
XUMUYCCKOW HMH(POpMAIUCH: TPUMEHAThH MEXINpeaMeTHble (du3nueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJHMYECKHE CpECTBA
HaTJISATHOCTH.

OgyajieHHe YHMBEPCAJbHBIMH KOMMYHUMKATUBHBIMHU A1eHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOW TEMbl B XOJI€ AUAIOTa W/WUIN
JTUCKYCCUH, BBICKa3bIBaTh  HAeH, (OPMYIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTEJIHFHO BBITIOJTHCHUS TTPEIJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIMEH Pe3yJNbTaTOB IO3HABATEILHON JI€ATEIbHOCTH,
MTOJIy9CHHBIX CAMOCTOSATEIHLHO HJIA COBMECTHO CO CBEPCTHUKAMH TPU BBHITIOJTHCHUH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH PaOOThI MO HCCICIOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peajn3alud y4eOHOTro MpoeKkTa U (GOpMYIHPOBATH BHIBOJIbI
o pe3yJibTaTaM MPOBENEHHBIX HCCIENOBAHUM MYyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYyKJIeHHsI U 0OMEHa MHEHUSIMH.

OgyiajieHHe YHHBEPCAJBLHBIMH PEeTryJISITHBHBIMHU AeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUJIAHUPOBATh W OCYIIECTBISITH CBOIO IMO3HABATEIbHYIO
JEATENBHOCTh, Ompenersis €€ Ienu W 3aJadd, KOHTPOJUPOBaTh W IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh IMpEAJiaraeMblil adropuT™M JCHCTBHM TpH
BBITIOJIHCHUM Y4YeOHBIX U HCCICIOBATEIBCKUX 3aJad, BBIOMpAaTh HambOosee
3¢ PeKTUBHBIA CMOCO0 WX peuieHUuss ¢ y4ETOM TONYYECHHsS HOBBIX 3HAHHM O
BEIIECTBAX M XUMUYCCKUX PEAKITUSX;

OCYIICCTBIISITH CAMOKOHTPOJIb CBOCH JEATEIHLHOCTH Ha OCHOBE CaMOAaHAaM3a
U CaMOOIIEHKH.

INPEIMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenMeTHble pe3ysibTaThl OCBOEHHS Kypca «OpraHuueckass XUMHSI»
OTpaXaroT:

chOpPMHUPOBAHHOCTh  MPEACTABICHUH O XUMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpPa, POJM XHMHU B IIO3HAHUU SIBJICHUU



npupoasl, B (GOPMHPOBAHWM MBINUICHHS W  KyJIbTYpPhl  JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs TPAKTUYECKUX 3a1ay
U DKOJOIMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U MPUPOAHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHMYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOINOJIAralolie TMOHATUA (XMMUYECKUM DIIEMEHT, aToM, DJIEKTPOHHAas
000JI04YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKAs
CBA3b, CTPYKTypHas (opmyna (pa3BEpHYTas M COKpAILIEHHAsA), MOJb, MOJSIpHAs
Macca, MOJSIpHBIM O00BEM, YIJIEpOAHBIM cKeleT, (yHKUUOHAJIbHAsA Tpymia,
paauKai, U30MepHs, U30MEphl, TOMOJIOTHUECKUN PsiJl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCJIOPOJ W Aa30TCOJEpKAIINE COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COETMHEHMS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHHUS
opranuyeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKUN SI3BIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHMUS,
JeXale B OCHOBE IMOHUMAaHHUS TNPUYUHHOCTH U CHCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKHE CBEACHUS O CBOICTBaxX, COCTaBe, IMOJIYYEHUU U
0€30M1acHOM HCIOJb30BAaHUU BAXHEUIINX OPraHMYECKUX BEIIECTB B OBITY HU
MIPAKTHYECKOM eATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHH BBISBISTh XapaKTepHbIC MPU3HAKA TOHATHUH,
yCTaHABJIMBATh WX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATUS TPU
OIKCAaHUU COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHUuYeCKUX COeAMHEHMUI;

c(OpMHUPOBAHHOCTh YMEHHMM HCIONb30BATh XMUMHYECKYIO0 CHUMBOJUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn1 OpraHMYEeCKMX BEIIECTB M ypaBHEHUH XMMHYECKMX pEaKIHii,
M3rOTaBJIMBATh MOJEINA MOJEKYJ OPraHMYECKUX BELIECTB JUIsl WILTIOCTPALIMHM HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOIO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUU YCTaHABIMBATH MPUHAICKHOCTh H3yUEHHBIX
OPraHMYECKMX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K ONPEAEIEHHOMY
KJIacCy/Tpynne coeAuHEHUuM (YIJIEBOAOPOIbI, KHUCIOPOJ M a30TCOAEpIKallue
COEJIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS), JaBaTh UM Ha3BaHUS IO
cucreMatnueckor HomeHkiatype (IUPAC), a takke NpUBOIUTH TPUBHAIBHBIC
HA3BaHUS OTACIHHBIX OPTaHMYECKHX BEIIECTB (ITUJICH, MPOIWICH, AaIleTUJICH,
ATUJICHTJIMKOIb, TJIMIEPUH, (peHon, (popMmanbaeruy, aneTaibIeruja, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO034,
bpykTO3a, Kpaxmall, IeJII0103a, TIUIUH);

C(OPMUPOBAHHOCTh YMEHHSI ONPENENATh BHIbI XUMHYECKOH CBSI3U B
OpPTaHUYECKUX COCTMHEHUAX (OIMHAPHBIE U KPATHBIE);



chOpMUPOBAHHOCTh yMEHUS TMPUMEHSTHh TMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux Bemiects A. M. byTiepoBa aiisi 00bsicCHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHUS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapaKTepU30BaTh  COCTaB,  CTPOCHHE,
dbu3nyeckrue M XUMHYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENICH Pa3TUUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, 3TaH, STWJICH, MPOIWJIEH, alleTUJICH,
Oyramuen-1,3, merunOyraaueH-1,3, OEH307, METAaHON, 3TAHOJ, ATUJICHTIUKOIb,
rinepuH, (EHOoN, aleTalbIeru]l, MypaBbUHAs U YKCYyCHasi KHUCIIOThI, TJIFOKO3a,
KpaxMmall, IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXIY HUMH YPAaBHEHHUSIMH COOTBETCTBYIOUIMX XHMHYECKHUX pPEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POopMyT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKU YTIEBOAOPOIHOTO
CeIpbsi  (HE(Th, NPUPOJHBINM Ta3, Yyrojib), CIOCOOBI UX TMepepaboTKu U
MPAKTUYECKOE TPUMEHEHUE TPOIYKTOB MEpepadbOTKH;

chOpMHPOBAHHOCT, YMEHUW TIPOBOJAUTH BBIUUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOI'O BEIIECTBA WJIU MPOAYKTa
peakIuu IO H3BECTHBIM Macce, O00bEMY, KOJMYECTBY OJHOTO U3 HCXOTHBIX
BEILIECTB WJIM MPOYKTOB PEAKIUN);

chOpMUPOBAHHOCTh YMEHMI BIAJETh CUCTEMOW 3HAHMU OO0 OCHOBHBIX
METOJIaX HAYYHOrO MO3HAaHUs, UCHOJIb3YEMbIX B XUMUHU MPHU U3YyUYEHUU BEIIECTB U
XUMHMYECKHUX SBJICHUU (HAOII0/IEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOACIUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBIE XUMHUYECKHWE 3HAHUS JUIsl TPUHATHUS pEUIeHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsAX, CBSI3aHHBIX C BEIIECTBAMU M HX
IpUMEHEHUEM;

chOpMHPOBAHHOCTh YMEHUN COOJIIOIATh TIPABUJIA MTOb30BAHUS XHMHUYCCKOU
MOCYZ0M W JTa0OpaTOpHBIM O0OpYIOBAaHWEM, a TAaKXKe TpaBUiIa OOpaIIeHUS C
BEILIECTBAMU B COOTBETCTBHUU C MHCTPYKLUMSAMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUHN IUIAHUPOBATH U BBINOIHATH XUMHUUYECKUU
AKCIEPUMEHT (TIPEBPAILICHUS] OPTAaHUYECKUX BEIIECTB MIPU HATPEBAHUM, MTOJTYyUCHUE
ATWJIEHa M H3YYEHHE €ro CBOWMCTB, KAaYE€CTBEHHbIC PEAKIMH OPraHMYeCKHX
BEILIECTB, JIEHATypalusi OEJIKOB NpPU HArpEBaHUM, IBETHHIC PEaKIMu OEIKOB) B
COOTBETCTBUM C TIpaBWIAMU TEXHUKU O€30MaCHOCTH TMpU OOpalieHuu ¢
BEILIECTBAMU U JIaOOPAaTOPHBIM OOOpPYJIOBAHUEM, TIPEJICTABISTh PE3YJIbTAThI
XUMHUYECKOTO JKCIIepuMeHTa B (OpMe 3alliCH YpPaBHEHUU COOTBETCTBYIOIIUX
peakmuii 1 GopMyJIMPOBATH BEIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHUW KPUTUUECKH aAHAIM3UPOBATH XUMHUYECKYIO
uH(OpMaIUIO, TMONIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaiuu, UHTEpHET U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJMIOJAaTh  IpaBuia  3KOJIOTMYECKU
1enecoo0pa3sHoro TMOBEJACHUST B OBITY M TPYIOBOM JIEATENBHOCTH B IEJSAX
COXpPAHEHUsI CBOETO 3JI0POBbA M OKpYXKAlollled MNPUPOJAHOM Cpelbl, 0CO3HABATH
OMAacCHOCTh BO3JIEUCTBUS Ha >KUBBIE OPraHU3MBbI OMPEIAEIEHHBIX OPTaHUYECKUX
BEILIECTB, MOHMMAs cMbIch mokazatens [IJIK, mosicHATh Ha TMpuUMepax CIOCOOBI
YMEHBIICHUS] W TPEJOTBPAIICHUS HX BPEAHOTO BO3JEHCTBHS Ha OpTraHU3M
YEJI0BEKa;

JUIsT 00YYarOIIMXCSl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
NPUMEHTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMMYECKUX SIBJICHUM;

JUISL  CIIETIBIX M CJA0OBUISIIIMX OOYYaIOIIMXCS: YMEHUE HCIOJb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuut JI. bpaiins s 3anucu XMMUYECKUX

dbopmyIL.
11 KJIACC

[IpenMerHbie pe3ysbTaThl OCBOCGHHMS Kypca «OOmas M HeopraHudecKas
XUMHUS» OTPaKaroT:

chOpPMHUPOBAHHOCTh  TPEJCTABICHUN: O XHWMHYECKOH COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHUpA, POJM XHMHUUA B TIO3HAHWHU SBJICHUU
npuposbl, B  (OPMHUPOBAHWM MBINUICHUS MW KyJIbTYPhl JIMYHOCTH, €&
(G YHKIIMOHATIBHON TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTHYSCKUX 331249
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHMH, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIAralolIue IMOHATUS (XUMUYCCKUN 3JEMEHT, aToM, u3orom, S-, p-, d-
AJICKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJEKyJa, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPUILIATEILHOCTh, CTEIIEHb OKHUCIICHUS, XMMUUYECKasl CBSI3b
(KoBajIeHTHAs, HIOHHAs, METAJUIMYECKasi, BOJOPOAHAs ), KpPUCTAJUIMYECKAs PEIIETKA,
TUNBl ~ XUMHYECKUX  PEAKIUM, pacTBOp, JJICKTPOJIUTHI, HEIJIEKTPOJIHUTHI,
AJIEKTPOJIUTUYECKAS. JTUCCOIMAIUS, OKHUCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTh
XUMHYECKOW PpEaKIMh, XUMHYECKOE€ pPaBHOBECHUE); TEOPHUU U 3aKOHBI (Teopus
BJIEKTPOJIUTHYECKON AuCCOolManum, nepuoandeckuid 3akoH [[. M. Menneneesa,
3aKOH COXpPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS W MpPEBpaIleHUs] SHEPTUU
pU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XUMHUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE MOHUMAaHUS MNPUYMHHOCTU U
CUCTEMHOCTH XUMMUYECKUX SIBJICHUM, (PAKTOJOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U O0€30MacCHOM HMCIOJIb30BAHUHU BOKHEHIITUX HEOPTaHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JIEATEIHbHOCTH YEJIOBEKA;



c(OpMUPOBAHHOCTh YMEHHI BBISIBJISITH XapaKTEpHbIE MPU3HAKU TMOHATUM,
yCTaHABJIMBATh WX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU
ONMMCAaHUK HEOPTAaHUYECKHUX BEIIECTB U UX MPEBPAILICHHI;

chOpMHPOBAHHOCTh YMEHHM HCIOIH30BATh XUMHUYECKYI) CHMBOJIUKY JUISI
coctaBieHuss (GoOpMya  BEUIECTB M ypaBHEHUHM  XUMHUYECKUX  PEaKIHi,
cucreMatnueckyro HomeHkiatypy (IUPAC) u TpuBHaibHbIC Ha3BaHUSI OTICIIbHBIX
HEOPraHWYECKUX BEIEeCTB (yrapHblid ra3, YIJIGKHCIBIM ra3, aMMHak, ramcHas
W3BECTb, HETAIIEHAS] U3BECTh, MUThEBAS COJA, MUPUT U APYTHE);

chOpMUPOBAHHOCTh YMEHUHN OIpPEEsATh BaJCHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHUAX Pa3IMYHOrO COCTaBa, BUJ XUMHUYECKOH
CBSI3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasl, BOJOPOHAS) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKON PEmETKH KOHKPETHOIO BELIECTBA (aTOMHas, MOJIEKYJsIpHas,
WOHHAs, METAJUIMUECKas), XapaKTep Cpeibl B BOAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIUHECHUM;

chOpMHPOBAHHOCTh YMEHUM yCTaHABJIMBATh MIPUHAJIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K ONpENeIEHHOMY Kiaccy/TpyIe
COEIMHEHUM (TPOCThIE BEIIECTBA — METAJUIBI U HEMETAJLIbl, OKCHJIbl, OCHOBAHU,
KHCJIOTBI, aM(pOTEpHbIE TUAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI IEPUOANYECKOTO 3aKkoHa J1.
N. MenpeneeBa U IEeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUH;

cOpMHUPOBAHHOCT, YMEHHMI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »dJeMeHTOoB 1-4 mnepuogoB Ilepuoamdeckoil CUCTEMBI
XxuMudeckux sjementoB J[. VM. MeHneneeBa, MCHoOJb3ysl MOHATUS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «QHEPTETUUYECKHUE YPOBHUY, OOBSICHSITh
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMUUYECKUX 3JIEMEHTOB U UX COCIUHECHUI
10 mepruoiaM U rpynnaM [lepuoandeckor CUuCTeMbl XUMMHYECKUX 3y1eMeHTOB []. U.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHMM  XapaKTepu30BaTh (OMUCHIBaTh)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX  BEIIECTB  Pa3IMUHBIX  KJIACCOB,
MOJITBEPXKAATh CYIIECTBOBAHHE T€HETUYECKOM CBSI3M MEXAY HEOPTaHUYECKUMU
BEILIECTBAMU C MTOMOIIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUN;

chOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUUIMPOBATH XUMUUYECKHE PEAKIHUU T10
pa3JIMYHBIM TPU3HAKAM (YUCIY M COCTaBY pEarupyroliuX BELIECTB, TEMJIOBOMY
addekTy peakuuu, U3MEHEHHUIO CTENeHeld OKHCIICHHS 3JIEMEHTOB, OOpPaTHUMOCTH
pEeaKIMK, YYaCTHIO KaTajln3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHU COCTaBJISITh YPAaBHEHUSI PEAKIUM Pa3IUYHBIX
TUIIOB, MOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIUi HOHHOTO OOMEHA, yUUThIBaAs
YCJIOBUSI, IPU KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIIA;



C(OPMHPOBAHHOCTh YMEHUN MPOBOAUTH PEAKUUH, MOITBEPHKAAIOIINE
KaueCTBEHHBI COCTaB pPa3IMYHBIX HEOPraHWYECKUX BEIECTB, pAaclO3HABATh
OIBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKHUX
BELIECTB;

cOpPMHUPOBAHHOCT, YMEHHMI  pacKpbIBaThb CYIIHOCTb  OKHCJIHUTEIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUA MOCPEACTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca
3TUX PEAKIHM;

c(OpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKIMK OT Pa3IMYHbIX (PaKTOPOB; XapaKTep CMEIICHUS] XUMHYECKOT0 paBHOBECHUS
B 3aBHCHUMOCTH OT BHeIIHero Bo3zaeiictBus (mpunuui Jle [larense);

c(OpPMHPOBAHHOCTh YMEHUM XapaKTepU30BaTb XHWMHUYECKHE IIPOLIECCHI,
JeKalue B OCHOBE IMPOMBIIUIEHHOI'O MOJYyYEHUsS CEpHOM KHCIOThI, aMMHAKa, a
TaKkke C(OPMUPOBAHHOCTh MPEICTaBICHUNH 00 OOUIMX HAYYHBIX NPUHIMIAX U
HKOJIOTUYECKUX MPOOIEeMax XUMUYECKOTO MMPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIUUCICHUS C HCHOJIb30BAHUEM
HNOHSTHUSL «MaccoBasl JI0Jid BEILECTBA B PAcTBOPE», OOBbEMHBIX OTHOILIECHHUI Ta30B
IpU XMMUYECKHX PEaKIUsiX, MacCchl BellecTBa WM 00bEMaA Ia30B 1O U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAcc€ WM O00BbEMY OJHOIO U3 yYaCTBYIOIIMX B PEAKLUU
BELIECTB, TEMJIOBOro 3(p¢exra peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BELIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUM COOJIIOAATH IIpaBUia MOJIb30BAHUS XUMUUYECKON
nocyJloM W Ja0OpaTOpHBIM O0OpYyJOBaHHWEM, a TaKXe IpaBUiia OOpaIleHUs C
BELIECTBAMU B COOTBETCTBMU C MHCTPYKLHUSMH IO BBIIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHH TIUIAHUPOBATH U BBINOJIHAT XWMHYECKUN
AKCIIEPUMEHT (pa3yIo’KEHUE MEPOKCUAA BOAOPOAA B NMPUCYTCTBUU KaTaau3aTopa,
ONpEJENIeHHEe CpeAbl PACTBOPOB BEIIECTB C IOMOIIbI  YHUBEPCAIHHOTO
UHAMKATOpa, BIMSHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakliuu,
peaku MOHHOTO OOMEHa, KayeCTBEHHbIE peakiuuu Ha cyib(ar-, KapOoHaT- U
XJIOPUJI-AHUOHBI, HA KaTHOH aMMOHMS, PELIEHUE SKCIIEPUMEHTAJIbHBIX 3aJa4 IO
temaM «Mertamibel» u «HemeTtaiiel») B COOTBETCTBUM C TMpPaBUIAMH TEXHHUKU
0€30MmacHOCTH TIPU OOpAIIEHUH C BEUIECTBAMHU U JIA0OPAaTOPHBIM 000PYIOBaHUEM,
OPEACTaBIATh PE3YJbTaThl XMMHUYECKOI'O0 JKCIIEpUMEHTa B (opMe 3alucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuil U (OpMyIHpOBaTh BBHIBOABI Ha OCHOBE
3TUX PE3yJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAITU3UPOBATH XHUMHYECKYIO
MH(pOpMaLMIO, TMOIYy4aeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpeIcTBa MacCOBOM
KOMMYHUKaluu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJAaTh  IpaBUjia  3KOJIOTMYECKHU
1enecoo0pa3sHoro TMOBEJACHUST B OBITY M TPYIOBOM JIEATENBHOCTH B IEJSAX
COXPaHEHUsI CBOETrO 3JI0POBbSl U OKPYKAIOIIEW NPUPOIHON Cpenbl, OCO3HABAaTh
OITACHOCTh BO3/IEMCTBUS HA )KMBBIE OPraHU3MbI ONPENEIIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, moscHATh Ha mnpuMepax CcHocoObl YMEHBLIEHUS U
IpEAOTBPALIEHUS X BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKA;

U1 OOYyYaromIMXCsl ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSMU 370POBbs: YMEHHE
MPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUIA  CIEeNbIX W CIHA0OBUIALIMX OOYYaIOLIUXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuut JI. bpaiins s 3anucu XMMUYECKUX

dbopmyiL.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KIIACC
KoanuecTBo yacos
Ne HaumeHnoBanue pa3iesioB JuiekTpoHHbIe (LM(poBbIe) 00pa3oBaTeIbHbIE
KontpoJsbnsbie | [lpakTuyeckue
n/n U TeM MPOrpamMMmbl Bcero pecypchl
padoThI padoThbI
Pazgen 1. Teopernueckne 0CHOBbI OPraHU4eCKO XUMUM
[Ipenmer opranuveckoi
xumuu. Teopus crpoeHust https://urok.1c.ru/library/chemistry/khimiya_10_Kklass/
1.1 OpPraHUYECKUX 3 - - https://resh.edu.ru/subject/lesson/6149/
coenuHeHnit A. M. bu6moreka L{OK https://myschool.edu.ru/
bytieposa
Hroro mo pazueny 3
Pa3nen 2. YriieBogopoasl
IpeneimHbie bubaunoreka LIOK https://myschool.edu.ru/
2.1 2 - - http://www.chem.msu.su/rus/elibrary/
YIICBOAOPOAIBT — AITKAHDT http://fcior.edu.ru
HenpenensHbie bubnuoteka [{OK https://myschool.edu.ru/
2.2 YII€BOAOPO/IbI: AJKEHBI, 6 - 1 http://fcior.edu.ru http://school-sector.relarn.ru/nsm/
aJIKaJUEHBI, QJIKHMHEI http://www.hij.ru
ADOMATIHICCKIE bubaunoreka LIOK https://myschool.edu.ru/
2.3 P 2 - - http://school-sector.relarn.ru/nsm/
YIICBONOPOET http://chemistry.narod.ru
[TpupoaHble UCTOUHUKH
24 CBOTODOIOB H X 3 1 ) bu6mmoreka LIOK https://myschool.edu.ru/
' YHICBOAOpOA http://chemistry.narod.ru http://fcior.edu.ru
nepepadoTKa
Hroro mo pazueny 13



https://urok.1c.ru/library/chemistry/khimiya_10_klass/
https://resh.edu.ru/subject/lesson/6149/
https://myschool.edu.ru/
https://myschool.edu.ru/
http://www.chem.msu.su/rus/elibrary/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/
https://myschool.edu.ru/
http://school-sector.relarn.ru/nsm/
http://chemistry.narod.ru/
https://myschool.edu.ru/
http://chemistry.narod.ru/
http://fcior.edu.ru/

Pa3nen 3. Kuciiopoacoaep:xamme opranndeckue coeIMnHeHus!

bubmoreka I{OK https://myschool.edu.ru/
http://school-collection.edu.ru http://fcior.edu.ru

3.1 Cruptel. @eHon 3 - -

An . Kap6
BACHIIbL. RAPOOHOBLIC bubmuoteka I{OK https://myschool.edu.ru/

3.2 KUCIOTBI. CIOKHBIE 7 - 1 http://fcior.edu.ru
3bupbI
but6moreka I{OK https://myschool.edu.ru/
3.3 YrIeBop! 3 2 http://fcior.edu.ru http://school-collection.edu.ru
Hroro no pazneny 13

Pa3nen 4. A3oTcoaep:kainiue OpraHu4ecKue coeMHeHM si

41 AMUHBI. AMUHOKHCITOTBHI. 3 ] ] bubmuoteka [{OK https://myschool.edu.ru/
' benkn http://school-collection.edu.ru http://fcior.edu.ru
Hroro no pasaeny 3

Pasznesa 5. BoicokoMosieKyIsipHbIE COeIMHEH ST

51 [Tmactmaccsl. Kayuyku. 2 ] ) bubnuoteka L{OK https://myschool.edu.ru/
' Bonokna http://fcior.edu.ru http://school-collection.edu.ru
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB 34 3 5
110 ITIPOIT'PAMME



https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/

11 KUIIACC

Ne /i

HaumeHoBaHue pa3iesioB M TeM
NPOrpaMMbl

KoanuecTBo yacoB

KonTpoanHbie
Bcero P
padoThI

IIpakTnueckue
padoTbI

JJIeKTPOHHBbIE
(uugposBbIe)
o0pa3oBare/bHbIE

pecypchl

Pa3nen 1.

Teopernyeckne OCHOBBI XUMUH

1.1

Ctpoenune atomoB. [lepuoauyeckuii 3aK0H
u [lepuoanueckas cucreMa XuMUYECKUX
sanemenToB JI. Y. MeHneneera

but6moreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

1.2

Crpoenue BemectBa. MHOrooopasue
BEIIIECTB

bubmuoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

1.3

XUMHUYECKUE PeaKun

bubaunoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

Hroro no pazgeny

13

Pasznen 2.

HeopraﬂnquKaﬂ XUMHUSA

2.1

MeTtasuibl

but6moreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru



https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

bu6mmoreka [JOK
https://myschool.edu.ru/

2.2 Hewmerasisl 9 http://fcior.edu.ru
http://school-
collection.edu.ru
bubaunoreka [JOK

CBs13b HEOPTaHNYECKHUX U OPraHUYECKUX hittps://myschool.edu.ny/

2.3 p p 2 http://fcior.edu.ru

BeIIeCTs http://school-
collection.edu.ru
Hroro mo pazueny 17
Paszgen 3. XuMus v :KU3HL
bu6mmoreka [JOK
https://myschool.edu.ru/

3.1 XUMHSA U KU3HD 4 http://fcior.edu.ru
http://school-
collection.edu.ru

Nroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

HNOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoanuectBo yacos DJIeKTPOHHBbIE
Ne ara nudpoBbIe
Tema ypoka Konrpoasnsie | IIpakruyeckue A op
n/n Bcero u3ydeHus | oOpasoBare/bHbIC
padoThI padoThI
pecypchl
bubmmoreka [JOK
[IpenMer opraHu4eckoi Xummuu, eé https://myschool.edu.ru/
1 ’ 1 - - http://fcior.edu.ru
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE ]
http://school-
collection.edu.ru
bubmuoreka [JOK
Teopust cTpoeHUsI OpraHUYECKUX https://myschool.edu.ru/
2 coenunenuid A. M. bytneposa, e€ 1 - - http://fcior.edu.ru
OCHOBHBIE TTOJIOKCHUS http://school-
collection.edu.ru
[IpencraBnenue o kiaccudukanuu brbanorexa [IOK
opraHmdeckux Beniects. Homenknarypa hitps://myschool.edu.ru/
3 P i P 1 - - http://fcior.edu.ru
(cucremaTHyeckas) ¥ TPUBHAIbHBIC ]
http://school-
HA3BaHUs OPTaHMYECKHX BEIIECTB collection.edu.ru
bu6mmoreka [JOK
AJNKAHEL: COCTAB B CIPOGHHS https://myschool.edu.ru/
4 ' . ’ 1 - - http://fcior.edu.ru
TOMOJIOTHYECKUN PSIT htto://school-
collection.edu.ru
MertaH U 3TaH — TPOCTEUIIINE bubmorexa HOK
5 P 1 - - https://myschool.edu.ru/

MNpEaACTAaBUTCIIN aJIKaHOB

http://fcior.edu.ru



https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/

http://school-
collection.edu.ru

AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA

bu6mmoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

OTUJIEH U MPOIUJIEH — MPOCTEHIINeE
IIPEICTABUTEIIN AJIKECHOB

bu6mmoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

[TpakTrueckas padora Ne 1. «ITomyuenue
STHJIEHA U U3yYEHUE €r0 CBOMCTB»

bu6mmoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

Anxanuensl. byranuen-1,3 u
Metunoyraauen-1,3. [lomydenne
CHUHTETHUYECKOT0 KaydyKa U Pe3UHbI

bu6mmoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

10

AJIKMHEL: COCTaB 1 OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUH PS/I.
AneTtuiieH — npocTeimumi
MPECTaBUTENh ATKHHOB

bu6mmoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

11

Boluncnenus o ypaBHEHUIO
XUMUYECKON peakiuu

bu6mmoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/

collection.edu.ru

Apenbl: 6eH30:1 U TOIY0d. TOKCHYHOCTD

bubmmoreka [JOK
https://myschool.edu.ru/

12 http://fcior.edu.ru
apetoB http://school-
collection.edu.ru
bu6mmoreka [JOK
['eHeTHYECKast CBSA3b YIIIEBOJIOPOI0OB https://mvschool.edu.ru/
13 ’ http://fcior.edu.ru
MpUHAAJIC)KAIIUX K pa3JIMIHbIM KjlacCaM htto://school-
collection.edu.ru
IIpupoHbIE HICTOYHUKH YTIIEBOAOPOIOB: bubmmorexa [IOK
MIPUPOJIHBIINA ra3 U MOIMyTHbIE He(PTAHbIE https://mvschool.edu.ru/
14 . http://fcior.edu.ru
ra3bl, He)Th U MIPOIYKTHI €€ htto://school-
nepepadoTky collection.edu.ru
IIpupoiHbIE HCTOYHUKH YTIIEBOLOPOIOB: Brbmiorexa [JOK
TPUPOHBIN ra3 ¥ MOMYTHBIC HEQTIHBIC https://mvschool.edu.ru/
15 R http://fcior.edu.ru
rasbl, HepTh ¥ IPOYKTHI €& htto://school-
nepepadoTKu collection.edu.ru
16 KontposbHas pabora 1o pasaeny
«YTJIEBOIOPOIBDY
bu6mmoreka [JOK
[TpenenbHBIE OHOATOMHBIC CITUPTHI: https://mvschool.edu.ru/
17 http://fcior.edu.ru
METaHOJ ¥ 3TaHoJI. BogopoHas cBs3b htto://school-
collection.edu.ru
18 MHOTr0aTOMHBIE CITUPTHI: ATHICHTIHUKOIb bubmuoreka [JOK

U TJIIMLCPUH

https://myschool.edu.ru/



http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/

http://fcior.edu.ru

http://school-
collection.edu.ru

19

DeHOII: CTPOCHHE MOJIEKYIIBL,
¢u3nyeckre U XMMHYECKHEe CBOICTBa,
MIpUMEHEHUE

bu6mmoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

20

Anbaeruapl: GopManbIerua u
aneranbpaerul. ALeToH

bu6mmoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

21

OIHOOCHOBHBIE ITpE/IEIbHbIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAsI U
yKCYCHas

bubauoreka [IOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

22

[TpakTuueckas pabota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIOTBI»

bu6mmoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

23

CTeapI/IHOBaSI H OJICMHOBAasA KHUCJIOThI, KaK
NpCACTAaBUTCIIN BBICIIINX Kap6OHOBLIX
KHCJIOT

bu6mmoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

24

Mpbi1a Kak coJIH BBICITUX KapOOHOBBIX
KHCJIOT, BX MOIOIIee JeHCTBHE

bu6mmoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/

http://school-
collection.edu.ru

CrnosxHble 3(pupbl Kak TPOU3BOIHBIE

bu6mmoreka [JOK
https://myschool.edu.ru/

25 KapOOHOBBIX KUCIOT. ['naponus http://fcior.edu.ru
CIIOKHBIX 2(DUPOB http://school-
collection.edu.ru
bu6mmoreka [JOK
JKupsl: rugposins, NpUMEHEHHE, https://mvschool.edu.ru/
26 http://fcior.edu.ru
Onosoruueckas poiib KHPOB htto://school-
collection.edu.ru
bu6mmoreka [JOK
YrneBosbl: COCTaB, KiaaccuuKaIus. https://myschool.edu.ru/
27 Baxneiimme npeacTaBuTeNN: TIOK03a, http://fcior.edu.ru
bpykTo3a, caxapo3a http://school-
collection.edu.ru
bu6mmoreka [JOK
Kpaxman u 1esuon03a Kak nprupoIHbIe https://mvschool.edu.ru/
28 http://fcior.edu.ru
HOMEPDL http://school-
collection.edu.ru
KonTponbnas pabota no pazueny
29 «Kucnopoaconeprkaiye opraHndecKue
coenuHeHus»/ Beepoccuiickas
poBepoyHast paboTa
OO0m1as xapakTepucTUKa Brbmiorexa LIOK
a30TCo/IepPKAIINX OPTaHUYECKUX https://rr_wschool -edu.ru/
30 http://fcior.edu.ru

coenuHeHnii / Beepoccuiickas
npoBepoyHas pabora

http://school-
collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

bu6mmoreka [JOK
https://myschool.edu.ru/

31 AMWHBI: METUJIAMUH U aHWJIMH 1 http://fcior.edu.ru
http://school-
collection.edu.ru

AMUHOKHUCIIOTHI KaK aM(pOTEpHBIE Bubnnoreka LIOK
OpPraHUYECKHUE COCAUHECHUSA, UX https://myschool.edu.ru/
32 Ouoiornyeckoe 3HadcHue. Ilentuap. 1 http://fcior.edu.ru
benku kak nmpupoaHbIe http://school-
BBICOKOMOJICKYJISIPHBIC COCIMHCHHUS collection.edu.ru
bu6mmoreka [JOK
OCHOBHLIC TIOHSTHS XUMUH https://myschool.edu.ru/

33 BBICOKOMOJICKYJISIPHBIX COSMHEHUH 1 ttp.//fcior.edu.ry
http://school-
collection.edu.ru
bubmmoreka [JOK

OCHOBHBIE METO/IbI CHHTE3A https://myschool.edu.ru/

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHHIA. 1 http://fcior.edu.ru

[1nacTmaccsl, Kaydyku, BOJIOKHA http://school-
collection.edu.ru
OBHIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME



https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KUIIACC

KouuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Hdara nu@pposwIe
Tema ypoka Konrpoasnsie | IIpakTudeckue
n/n Bcero u3yueHusi | oOpasoBarejibHbIe
padoThI padoThI
pecypchl
bu6mmoreka [JOK
XUMHAYECKUN DIIEMEHT. ATOM. https'//mVSChOOI'edu'rU/
1 5 o 1 - - http://fcior.edu.ru
JICKTPOHHAsA KOH(MUIypalnusia arToOMOB
p ypat http://school-
collection.edu.ru
ITepunonnueckuii 3akoH u [lepuoanueckas Brbmrorexa [IOK
https://myschool.edu.ru/
CHCTEMa XUMHUYECKUX 3jiemMeHnToB JI. W. .
2 MeHTeneena CBAE © COBDEMCHHO 1 - - http://fcior.edu.ru
HIeIeeBa, UX CBI3b BPEMEHHON
g . ’ p http://school-
TEOpHUEH CTPOCHHUST aTOMOB collection.edu.ru
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHNUYCCKUX DJICMCHTOB U UX COGI[I/IHGHI/II\/JI BH6HHOTeKa HOK
. YA— https://myschool.edu.ru/
3 D HOIIECKOr 3K0 a' cHeTe 1 - - http://fcior.edu.ru
IISCpUO N4 I Ha U CUCTCMBI
PHOA e http://school-
XuMu4eckux 35meMeHToB J[.M. Menueneena collection.edu.ru
B Pa3BUTHH HAYKH
bubauoreka IJOK
CtpoeHue BeliecTBa. XMMHUYECKast CBSI3b, https://myschool.edu.ru/
4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUs 1 - - http://fcior.edu.ru
KOBAJIEHTHOM CBsI3U. BogopoaHas CBs3b http://school-
collection.edu.ru
BaneHTHOCTh. DIEeKTPOOTPUIIATEIIBHOCTb. bubmmorexa [JOK
5 Crenenn okucieHus. Bemectsa 1 - - https://myschool.edu.ru/

MOJICKYJIAPHOTI'O U HEMOJICKYJIAPHOT'O

http://fcior.edu.ru



https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/

CTpOCHUS

http://school-
collection.edu.ru

ITonsTue o JUCIICPCHBIX CUCTCMAX.

bu6mmoreka [JOK
https://myschool.edu.ru/

6 VcTrHHBIE M KOJUIOUIHBIE PACTBOPHI. http://fcior.edu.ru
MaccoBas 107151 BeIIecTBa B pacTBOPE http://school-
collection.edu.ru
Knaccudukamus 1 HoMmeHKIIaTypa bubanorexa LIOK
HEOPraHUYECKUX COCTMHEHMUIA. https;//n_WSChOOI .edu.rf
! [eHeTHYECKAast CBSI3b HEOPTaHMICCKHX ntp://telor.edu.Iu
http://school-
BEIIECTB, PA3IMYHBIX KJIACCOB collection.edu.ru
Knaccuduxarnusi XaMU9eCKUX peakiuii B Bu6inorexa [{OK
HEOPraHU4ECKON U OpraHu4eCKON XUMUMU. https://myschool.edu.ru/
8 3aKOH COXpAaHEHHSI MACChl BEILIECTB; 3aKOH http://fcior.edu.ru
COXpaHeHMs U IIPEBPALIEHNs SHEPIUU [IPU http://school-
XUMHYECKUX PEaKIUIX collection.edu.ru
bu6mmoreka [JOK
Ckopoctb peaknuu. OOpaTUMbIC PEAKIIUH. https://mvschool.edu.ru/
o XHUMHUYECKOE PaBHOBECHE ttp.//fcior.edu.ry
http://school-
collection.edu.ru
bubmmoreka [JOK
[TpakTrueckas padota Ne 1. « Biausiaue https://myschool.edu.ru/
10 Pa3IUYHBIX (AKTOPOB HA CKOPOCTH http://fcior.edu.ru
XUMUYECKON peaKLum» http://school-
collection.edu.ru
DNEKTPOIUTHUECKAS JUCCOLALINS. bubnuoreka [IOK
11 [TousiTre 0 BogopoaHOM Tokasatesne (pH) https://myschool.edu.ru/

pactBopa. Peaknuu noHHOTO OOMEHa.

http://fcior.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/

FI/LHpOJII/IL’» OpPTaHUYCCKHUX U
HEOPraHN4C€CKUX BCIICCTB

http://school-
collection.edu.ru

OKHUCIUTETEHO-BOCCTAHOBHUTEIBHEIC

bu6mmoreka [JOK
https://myschool.edu.ru/

12 peakuuu. Ilonsitie 06 snmexTponnze http://fcior.edu.ru
PacIuIaBoOB M pacTBOPOB COJIeH http://school-
collection.edu.ru
13 KoHnTtponbHas padoTa mo pasaeny
«Teoperndeckne OCHOBBI XMMUM
Mertasuibl, UX MMOJ0KEHHE B Bu6moreka LIOK
Ilepuonnueckoi cucTeMe XMMUYECKUX https://myschool.edu.ru/
14 snementoB J[. 1. MenaeneeBa u http://fcior.edu.ru
0COOEHHOCTHU CTpoeHus: aToMOB. O01ue http://school-
(u3HUecKre CBOICTBA METAILIOB collection.edu.ru
bubauoreka [IOK
N https://myschool.edu.ru/
CrutaBbl METAUIOB. DJIEKTPOXUMHUYECKHI .
15 N http://fcior.edu.ru
PAI HAMPSHKESHUH METaIOB htto://school-
collection.edu.ru
bu6mmoreka [JOK
XUMHUYECKUE CBOMCTBA BaKHEUIITNX https://myschool.edu.ru/
16 METaJUIOB (HATPUi, Kaluil, KalbIuH, http://fcior.edu.ru
MarHuii, aIlOMUHUN) U UX COCTMHEHUIN http://school-
collection.edu.ru
bu6moreka [JOK
XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX https://mvschool.edu.ru/
17 - http://fcior.edu.ru
http://school-
collection.edu.ru
18 XuMudeckue CBOMCTBA IIMHKA, JKeJie3a ’ bubauoreka IIOK



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

UX COeIUHEHUNU

https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

[TpakTuueckas padborta Ne 2. "Pemnienue

bubmmoreka [JOK
https://myschool.edu.ru/

19 JKCIIEPUMEHTAIbHBIX 3a/1a4 110 TEME http://fcior.edu.ru
«Metauep " http://school-
collection.edu.ru
HeMeTaJ'IJ'II)I, HUX IIOJIOKCHUC B BI/I6HI/IOT€Ka HOK
o https://myschool.edu.ru/
[lepuonuueckoi cucTeMme XMMUYECKUX -
20 http://fcior.edu.ru
anemenToB J[. . MeHneneesa u ]
http://school-
OCOOEHHOCTH CTPOEHUS aTOMOB collection.edu.ru
bubanoreka [IOK
du3uyeckue cBoiicTBa HEMETAJLIOB. https://myschool.edu.ru/
21 AnoTponusi HEMETAIIOB (Ha IpUMeEpe http://fcior.edu.ru
KHCTI0poJia, cephl, pocdopa u yriaeposaa) http://school-
collection.edu.ru
bu6mmoreka [JOK
% . https://myschool.edu.ru/
MMHUYECKHE CBOWCTBA raJlOT€HOB, CEPHI U :
22 . http://fcior.edu.ru
HX COCAHHCHUH http://school-
collection.edu.ru
bu6mmoreka [JOK
o https://myschool.edu.ru/
XuMHUeCKHe CBOMCTBA a30Ta, pocdopa u ]
23 X COeTHHERI bocdop http://fcior.edu.ru
A http://school-
collection.edu.ru
24 XUMHYECKUE CBOKCTBA yriepoaa, KpEMHUS bubnuoteka LIOK

U UX COeIUHEHUN

https://myschool.edu.ru/
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http://school-
collection.edu.ru

HpI/IMeHeHI/IC Ba)XHEHIIIMX HEMETAIIJIOB U

bu6mmoreka [JOK
https://myschool.edu.ru/

25 . http://fcior.edu.ru
X COCHAMHCHIH http://school
: -
collection.edu.ru
O06006I11IeHIE U CHCTEMATH3aIlUs 3HAaHUH 110 bubnnorexa LIOK
https://myschool.edu.ru/
Teme «Hemertamnsly. Briuucienus mo -

26 . http://fcior.edu.ru
YpaBHEHUSM XUMUYECKUX PEaKIUi 1 httn://school
TEPMOXUMHUYCCKHUE PACUETHI collection.edu.ru

bubauoreka [IOK
[TpakTuueckas padorta Ne 3. «Pemnienune https://myschool.edu.ru/

27 AKCIEPUMEHTAIIbHBIX 3a/a4 I10 TEME http://fcior.edu.ru
"Hemeraiuiel"y» http://school-

collection.edu.ru

28 KonTponbhas padota no temam
«Metamte» 1 «HemeTammeny

bu6mmoreka [JOK
Heopranuyeckue u OpraHu4ecKue https://myschool.edu.ru/

29 kucnoTel. Heoprannueckue u http://fcior.edu.ru

OpraHMYeCcKrue OCHOBAHUSA http://school-
collection.edu.ru

AmdoTepHbIe HEOPraHUUECKUE U Bubmorexa [IOK

opraHuvecKkue coeqnHeHus. [ eHeTnyeckas hitps://myschool.edu.ru/

30 ’ http://fcior.edu.ru

CBSI3b HEOPTAaHWYECKUX U OPTaHUIECKUX
BEIIECTB

http://school-
collection.edu.ru
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31

Ponp xumMun B o0ecieueHnu
9KOJIOTHYECKOM, SJHEPTETHICCKON U
MUIIEBON 0€30MaCHOCTH, Pa3BUTHHI
MEIUIUHBI

bu6mmoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

32

[TpencraBnenus 00 0OIMMX HAYYHBIX
MNpUHOUIIAX IMPOMBINIJICHHOT'O IMMOJTYYCHUS
BO)XHEHIIINX BEIIECTB

bu6moreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

33

Yenosek B MHPE BCHICCTB U MAaTCPUATIOB

bu6mmoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

34

Xumus u 3A0POBLEC UCIIOBCKA

bu6mmoreka [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-
collection.edu.ru

OBILEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

34
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HNPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOMI OBPA30BATEJBLHOM ITPOI'PAMMBI

10 KUIIACC

Kon
NpoBePsSIeMOro
pe3yibTara

IIpoBepsieMblie NpeIMeTHBIE Pe3ybTAaThl 0CBOEHHSI 0CHOBHOI
o0pa3oBaTeILHOI MPOrPaMMBbI CPETHEr0 001ero 00pa3oBaHust

1

TeOpeTI/I‘leCKI/Ie OCHOBBI OpraHquCKOﬁ XHMHH

1.1

ChopMHpPOBAHHOCTh TPEICTABICHHA O XHUMHYECKON COCTaBIISIONICH
GCTGCTBGHHOHaquOﬁ KapTuHblI MHpaA, POJHA XUMHUHU B IIO3HAHHUU
SIBJIGHUM TPUPOJbL, B (QOPMHUPOBAHUM MBIIUIEHUS M  KYJIbTYpbl
AMYHOCTH, ©€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOJMMOH st
pelieHusl MPaKTUYECKUX 3a7ad M OSKOJOTHYEeCKH OOOCHOBAaHHOTO

OTHOHICHHA K CBOCMY 3JI0POBbBIO U HpHpO,I[HOﬁ cpeac

1.2

Biagenne cucremMoil XMMHUYECKMX 3HAHHMM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIararoIue HOHATUS (Moutekyina, BaJICHTHOCTb,
JIEKTPOOTPHULIATENILHOCTh, CTENEHb OKHUCICHHS, XMMUYECKas CBA3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIH OO0BEM, YIJIEPOAHBIA CKeJeT,
(GyHKUMOHANbHAS ~ TpyINIa,  paJuKal,  HM30Mepusi,  H30MEpHI,
TOMOJIOTUYECKUN psill, TOMOJIOTHM, YIJIEBOAOPOABI, KHCIOPOA- U
a30TCoJIepKAIINEe COEAMHEHHs, OMOJIOTMUECKH aKTUBHBIE BEIIECTBA
(yrneBogpl, >KUpBI, OEIKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEIMHEHMsI); TEOPHUM U 3aKOHBI (TEOpHs
XUMHYECKOTO CTpOeHUs opranuueckux BemiectB A.M. bytiepona),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUI SI3bIK XUMHUH, (PAKTOJIOTHYECKUE
CBEIEHUS O CBOICTBAaX, coOcTaBe, IMOJYy4YeHHMH U O€30MacCHOM
UCMOJNb30BAHUM BaXHEUIIMX HEOPraHMYECKMX M  OpPraHMYECKUX

BCIIICCTB B 6I>ITy n HpaKTquCKOﬁ JCATCIBbHOCTHU YCIIOBCKA

1.3

ChopMHpOBaHHOCT, YMEHUN BBISABIATH XapaKTEpHbIE MPHU3HAKU
NOHATUN,  yCTaHaBIMBaTb WX  B3aUMOCBA3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIUE TIOHATHS TPH OINHMCAHUM COCTaBa, CTPOCHUSA H

IpeBpalleHul OPraHMYeCKUX COSANHEHUN

14

c(OpPMUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUYECKYIO CHMBOIUKY
JUIS COCTaBJICHHSI MOJEKYISAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHON) (OpMyNl OpPraHMYEeCKUX BEIIECTB M ypaBHEHU
XUMHUYECKUX PEAKIUH, U3rOTABIMBATh MOJIETN MOJIEKYJI OPraHMYECKHX
BEUIECTB ISl WIUTIOCTPAIIMM MX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHHUSI




1.5

ChopMHpOBaHHOCT, ~ YMEHHMU  YCTaHABIMBATh  MPUHAAIEIKHOCTH
W3YYEHHBIX OPraHMYECKHX BEIIECTB MO HMX COCTaBY M CTPOCHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) COeAMHEHUH (yrieBOIOpOIpbl,
KUCJIOPOJI W a30TCOJEpKalllue COEAUHEHHS, BBICOKOMOJIEKYIISIPHBIC
COC/IMHEHUs), JaBaTb WM  Ha3BaHUS 1O  CHUCTEMaTUYECKOM

nomenkiarype (IUPAC)

1.5

ChopMHpPOBAaHHOCTh YMEHUS ONPEACIATh BUIBI XUMHUYECKOW CBSI3H B

OpPraHUYECKUX COEIMHEHUAX (OAUHAPHBIE U KPAaTHBIE)

1.6

ChopMUpOBaHHOCTD ~ YMEHHS TPUMEHATH:  TOJIOKEHUS  TECOPHU
CTpoeHUsI opraHmuyeckux BemectB A.M. ByrnepoBa mis oObscHeHHs
3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHMS; 3aKOH

COXpaHCHHA MACChl BEIICCTB

YrieBoaopoibl. Kucnoponconepxkamue u a30TcoJepKaIe

OPTraHUYCCKHUE COCTUHCHUS. BI)ICOKOMOJ'IGKYJUIPHBIG COCAMHECHUA

2.1

CpopMUpOBaHHOCTH YMEHUW TPUBOJUTH TPUBHAIBbHBIC Ha3BaHUS
OTJICJIbHBIX OPTaHUYECKUX BEIICCTB (ITUJICH, TPOIWJICH, AalleTUJICH,
STUJICHTJINKOJb, TIHIECPUH, (GeHON, (OpMalbIerul, ameTaabIeTHI,
MypaBbHHas KHCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBasl KHUCIIOTa, TJIIOK03a, (PYyKTO3a, Kpaxmal, IeJUTII03a,

TJIMIIAH)

2.2

ChopMHpPOBAaHHOCT, YMEHUW XapaKTEepPH30BaTh COCTaB, CTPOCHUE,
¢usznyeckue M XUMUYECKHE CBOWCTBA THUIHMYHBIX MPEICTaBUTENEH
pPa3IMYHBIX KIJIACCOB OPraHMYECKUX BEIIECTB (METaH, J3TaH, ATHIIEH,
MpOMWJIeH, aneTwieH, Oyraamen-1,3, merwnOyramuen-1,3, Oensodn,
METaHOJ, ATaHOJ], ITUJICHIJIHNKOIb, TIHIECPUH, (EHON, aleTaabIeTHI,
MypaBbUHAs W YKCYCHas KHCJOTHI, TJIOKO3a, Kpaxmas, IeIUTII03a,

aMUHOYKCYCHasl KUCIJIOTa)

2.3

ChopMHpPOBAHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXJy THUIOUYHBIMA  TPEICTABUTEISAMU  PA3JUYHBIX  KJACCOB
OPraHUYECKUX BEIIECTB YPABHEHUSIMHU COOTBETCTBYIOIINX XUMHUYECKHUX

peaxkiuuil ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX GOpMYIT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepHU30BaTh HMCTOYHUKHU
YIIIE€BOJAOPOIHOTO CBHIPhA (HEPTH, MPUPOIHBINA Ta3, YIOJhb), CIIOCOOBI UX

nepepaboTKU U NPaKTHUYECKOE IPUMEHEHNUE TPOIYKTOB IepepadoTKU

XUMHS 1 KU3Hb. PacuéThl

3.1

ChopMHupOBaHHOCTh YMEHUI BIIQJCTh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOJAaX HAYYHOI'O MO3HAHUA, UCIIOJIb3YCMbBIX B XUMUU TIPU U3YUCHUUN




BEIIECTB M XUMHYECKHX SBJICHUU (Ha6J'II-O,[[eHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT, MO,Z[eJII/IpOBaHI/IC), HCIIOJIB30BAaTh CHUCTCMHBIC
XUMHUYCCKUEC 3HAHUA UIA TPHUHATHA peI_I_ICHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCHICCTBAMU U UX IPUMCHCHUCM

3.2

CchopmMupoBaHHOCTh yMEHHH COOMIOAATh MpaBWIA  MOJIb30BAHUS
XAMHUYECKON TMOCyl0il M JabopaTopHbIM OOOpYAOBaHHEM, a TaKKe
npaBuiIa OOpalIeHusl ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSIMHU

110 BBIIIOJTHCHUIO Ha60paTOpHBIX XUMHUYCCKHX OIIBITOB

3.3

ChopMHupOBaHHOCTH YMEHUY TUIAHUPOBATH M BBITIONHATH XUMHUYECKUN
SKCHEPUMEHT (TPEBPAIICHHS] OPTaHUYECKHUX BEIECTB MPU HArPEBAHUH,
MOJIYYEHHE ITUJICHA U U3YUYEHUE €r0 CBOMCTB, KQUECTBEHHbBIC PEAKIIUU
OpraHWYeCKUX BEIIECTB, JEHaTypalus O€JIKOB TNpU HarpeBaHuUH,
[[BETHBIE PEaKIMH OETKOB) B COOTBETCTBUU C MPABUIAMHU TEXHUKHU
Oe3o0macHOCTH TpU OOpalleHHH C BeUlecTBaMU M J1a0OpaTOPHBIM
00opyI0BaHUEM; MIPEACTABIISATh pe3ynbTaThl XUMHUYECKOTO
JKcliepuMeHTa B (¢GopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peaKHI/Iﬁ u (I)OpMYJ'II/IpOBaTB BBIBOJABI HA OCHOBC 3TUX PE3YJIbTATOB

3.4

C(i)OpMPIpOBEIHHOCTb YMeHI/IfI IMPOBOAWUTDL BBIYUCIICHUSA 110 XUMHWYCCKUM
YPaBHCHUSAM (MaCCH, O6”béMa, KOJIMYCCTBA HUCXOAHOT'O BCIICCTBA WU
IpOoaAYKTa pC€aKHuu 110 U3BCCTHBIM MACCE, O6’LéMy, KOJIMYCCTBY OJHOTO

13 UCXOOHBIX BCIICCTB WJIN IIPOJAYKTOB peaKI_II/II/I)

3.5

CdhopmupoBaHHOCTD YMEHUI KPUTUYECKU aHAJIM3UPOBATh
XAMHUYECKYI0 HH(OPMAIMIO, TOJIYyYaeMYyI0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBoi nH(pOpMaIUK, CeTh IHTEpHET U qpyTHUE)

3.6

ChopMHpOBaHHOCT, yMEHUN COONIOAATH TMpaBWIA OIKOJIOTHUECKU
1[eIeCO00pa3HOr0 TOBEJAEHUS B OBITY W TPYIOBOU JEATEIHLHOCTH B
HEJISIX COXPAHEHUS CBOErO 3J0POBbS U OKPYXKAIOUIEH NpUpPOIHON
Cpelbl, OCO3HaBaTh OMACHOCTb BO3ZCHCTBHSI Ha JKUBHIE OPraHU3MbI
omnpeeEHHBIX OPraHUYEeCKUX BEIIEeCTB, MOHMMAas CMBICT MOKa3aTens
I[TJK (mpemenbHO JOMYCTHMOM  KOHIIGHTpAIlMH), TIOSICHATH Ha
npuMepax CrocoObl YMEHbBIIEHUS M TPEJOTBPAILEHUS HUX BPETHOTO

BOSHCﬁCTBHH Ha OpraHusM 4€JIOBCKa

11 KJIACC

Kona
NPOBEPsIEMOro

IIpoBepsiemble MpeAMeTHBbIE Pe3YJIbTATHI OCBOEHUSI OCHOBHOI
o0pa3oBarTe/IbHON MPOrpaMMbl CpeAHero 001ero 00pa3oBanus




pe3yJbTara

1

TCOpeTI/I‘leCKI/Ie OCHOBbI XMMHUHU

1.1

Biagenne cucreMod XMMHYECKMX 3HAHMH, KOTOpas BKJIKOYACT:
OCHOBOIIOJIATAIOIME  TMOHATUA  (XMMUYECKUH  DJIEMEHT,  aToM,
AJIEKTPOHHAS 000JI0UKa aToMa, S-, p-, d-3JIeKTPOHHBIEC OPOMTAIN aTOMOB,
WOH, MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHHSI, XUMHUYECKas CBs3b, MOJIb, MOJSIPHAs Macca, MOJISPHBIN
00BEM, KpHUCTAIIMYECKass peméTka, THUIBI XUMHYECKHX pPeaklui
(OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE, JK30- H  DHIOTEPMUYECKUE,
peakuMd HMOHHOTO OOMEHA), PacTBOP, JIEKTPOIHUTHI, HEIIEKTPOJIUTHI,
NEKTPOJIUTHYECKAs  JIUCCOLMALMSA, OKHCIMTENb, BOCCTAHOBUTEID,
CKOPOCTb XMMHMUYECKOW PEAaKIMM, XMMHUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TE€OpUsl DIJIEKTPOIUTHUYECKOW auccoumanuy, llepuoanueckuii
3akoH JI.W. MenzeneeBa, 3aKOH COXpPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (DAKTOIOTUUECKUE CBEIEHUSI O CBOMCTBAX,
cOCTaBe, IMOJIyYeHMH U O€30MacHOM HCIIOJIb30BaHUM Ba)KHEHUIINX
HEOPraHWYEeCKUX BEIIECTB B OBITY M MPaKTHUECKOW JesTeIbHOCTH

YCJIOBCKA

1.2

ChopMHUpOBAaHHOCTh YMEHUMIl BBISBIATH XapaKTE€pHbIE NPU3HAKU WU
B3aMMOCBSI3b H3YYCHHBIX MOHSTHUN, MPUMEHSATH COOTBETCTBYIOIIUE
MOHSTHUSL TPH ONHCAHWU CTPOCHHMS W CBOWCTB HEOPraHUYECKUX
BEIIECTB U MX MPEBpAILlEHUH; BBIABISATH B3aUMOCBS3b XUMHUYECKUX
3HAHUU c MOHSTUSMHU u MPEJCTaBICHUSIMU IpYTUX

CCTCCTBCHHOHAYYHLIX TPECAMCTOB

1.3

Bnagenue OCHOBHBIMU METOJaMU HAaYYHOI'0 IIO3HAaHUA BCHICCTB U
XUMHYECKUX SBIICHUH (Ha6J’IIOI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

MOJICJIUPOBAHUE)

1.4

CchopMUpOBaHHOCTh YMEHHUI ONpeneNnaTh BaJEHTHOCTb U CTEINEHb
OKHCJICHUS XUMHUYECKMX OJJIEMEHTOB B COCIMHECHMAX DPA3IM4YHOIO
coCTaBa, BHMJ  XUMHYECKOH  CBA3M  (KOB&JIEHTHas, MOHHas,
MeTaJIIMuecKasi, BOJAOPOAHAS) B COCAUHEHMSIX, THUI KPHUCTAIIIMYECKON
pEIIETKY KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYJspHas, WOHHAsd,

MeTaNInYeCcKas)

1.5

CdopMUpOBaHHOCTh YMEHUN OMPEACISATh XapakTep Cpelbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCTMHEHUN

1.6

ChopmupoBaHHOCT, ~ yMEHHS  KJIacCU(UIIUPOBATH  XUMHUYECKUE
peakuuu Mo pa3jiMyHbIM MPU3HAKAM (YUCIY M COCTaBy pearupyromux

BEIIECTB, TEIUIOBOMY 3 (deKTy peakiud, HW3MEHEHUIO CTeneHel




OKHCJICHUA QJICMCHTOB, O6paTI/IMOCTI/I pcaKkuunu, Y4acCTuro

KaTajau3aTopa)

1.7

CchopMUpOBaHHOCTh ~ YMEHHMH  COCTaBIATh  YpaBHEHHsS  peakuuit
pa3jMuYHBIX THUIIOB, IOJHBIE M COKpAIEHHBIE YPaBHEHHs peaKUuil
MOHHOTO OOMEHA, YUUTBIBAs YCIOBHS, MPH KOTOPBIX ATH PEAKIMH HIYT

J0 KOHIIa

1.8

ChopMupOBaHHOCTh YMEHUH MPOBOAMTH PEAKIUH, MOATBEPKIAFOIIIEC
KAQ4EeCTBEHHbI  COCTAaB  Pa3jMYHbIX HEOPraHUYECKUX  BEIIECTB,
pacrio3HaBaTh OIBITHBIM MYTEM HWOHBI, MPUCYTCTBYIOIIUE B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

ChopMHupOBaHHOCTh YMEHUN PACKPBIBATH CYITHOCTH OKHUCIIUTEIBHO-
BOCCTAaHOBHUTEbHBIX peakuui MOCPENCTBOM COCTAaBJICHHUS

AJIEKTPOHHOTO OajlaHca 3TUX peaKui

1.10

CdopMUpOBaHHOCTh YMEHHUM OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XMMUYECKOHN peakliuy OT pa3Iu4HbIX (PaKTOPOB

111

ChopMupOBaHHOCTh yMEHHH OOBACHITH  XapaKTep  CMEIICHUS
XUMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIIHETO BO3JCHUCTBUS

(mpunnmn Jle [arense)

0611.[21}1 1 HCOPraHU4CeCKasd XUuMHUs

2.1

ChopmMupoBaHHOCTh YMEHHWI pacKpbiBaTh CMbICT [leproandeckoro
3aKOHa J.N. MeneneeBa u JNEMOHCTPUPOBATH ero

CUCTEMATU3HUPYIOILYI0,  OOBSCHUTENBHYI0O U  MPOTHOCTUYECKYIO

byHKIAHA

2.2

CdopMUpOBaHHOCTh YMEHHI XapaKTEPU30BATh JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX 3yeMeHTOoB 1—-4 mnepuonos Ilepuonnueckoit
cucTeMbl xumudeckux osnemeHtoB .M. MeHneneeBa, uCHIOIb3ys
HOHATHSA «S-, P-, O-3JEKTPOHHBIC OpPOUTAIM», «IHEPIETUUCCKHE
YPOBHM»,  OOBACHATH  3aKOHOMEPHOCTH  HW3MEHEHHS  CBOWCTB
XUMHYECKUX JJIEMEHTOB M MX COEAMHEHHMM MO MepHojaM U rpymnmnam

[Tepuoanueckoit cucteMbl xuMuueckux anemeHToB .M. Menneneesa

2.3

ChopMHupOBaHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XMUMHUYECKHE CBOMCTBA HEOPTraHMUECKUX BEILECTB PA3IUYHBIX KJIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHHE  TE€HETHUYECKOW  CBSI3M  MEXIY
HEOPTraHUYECKUMHU BEILECTBAMHU c MOMOIIIbI0  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHNYCCKHUX peaKqu”I

2.4

ChopMUpOBaHHOCTD ~ YMEHHH  yCTAaHAaBIMBAaTh  NPUHAUIEKHOCTD

HEOPraHWYECKUX BEIIECTB IO MX COCTABY K OIpPENENEHHOMY Kiaccy




(rpynne) COeIMHEHU I (HpOCTLIe BC€IICCTBA — MCTAJJIbl U HCMCTAJLJIbI,

OKCHUbI, OCHOBAHHA, KUCJIOTHI, aM(I)OTepHBIe THAPOKCHUBI, COHI/I)

2.5

CdhopmupoBaHHOCTh YMEHHUI HCIOIB30BaTh XUMHUECKYIO CHMBOIIUKY
Ui cocTaBleHHs (GOpMyd BEIIECTB M YPaBHEHUH XUMHUYECKUX
peakuuii, cucremarnyeckyto HomeHknatypy (IUPAC) u tpuBmuanbHble
Ha3BaHUS OTAEIbHBIX HEOPraHWYECKUX BemlecTB (yrapHblii ras,
YIJIEKHUCIBIA Ta3, aMMHAK, Tall€Has W3BECTb, HEral€Has W3BECTb,

MUTHEBAsI COJIA, TUPUT U JPYTHUE)

2.6

ChopMHupOBaHHOCTh YMEHUH XapaKTepU30BaTh (OIMUCHIBATH) OOIIHE
XAMHUYECKHUE CBOWCTBA HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKJaTh  CYIIECTBOBAHUE  TEHETUYECKOW  CBS3M  MEKIY
HEOPraHMYECKUMH  BEIIECTBAMH  C  IOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUUYCCKUX peaKHI/Iﬁ

2.7

CdopMupOBaHHOCTh YMEHUI TIAHUPOBATH W BBITIOIHITH XUMUYECKUMA
AKCIIEPUMEHT (pa3lio’KeHHWEe TEepPOKCHAAa BOAOPOJa B TMPUCYTCTBUHU
KaTajau3aropa, ONpPEIEIeHHE CPelbl PaCTBOPOB BEIIECTB C MOMOILBIO
VHHUBEPCAIBHOTO HMHAMKATOPA, BIMSHHE pAa3IWYHBIX (HAKTOPOB Ha
CKOpPOCTb ~XMMHUYECKOW peakllMd, peaklud HOHHOro oOMeHa,
KaueCTBEHHbIE PEaKIuK Ha Cyibdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHHMSI, PEIIEHHWE SKCIEPUMEHTAJIbHBIX 337ad 10 TeMaM
«Meramne» u «Hemeranney) B COOTBETCTBUU C MpaBUIaMU TEXHUKHU
0e30macHOCTH TpH OOpAaIIeHUH C BEIIECTBAMH H JIAOOPATOPHBIM
000pyZIOBaHHEM; MIPEACTABIITh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpPME 3alucu YpPaBHEHUH COOTBETCTBYIOIUX

peakuuii ¥ GopMyIUPOBATH BEIBOJBI HA OCHOBE ATHX PE3YIIHTATOB

2.8

CdopMupoBaHHOCTH YMEHUW COONIOAATh TMpaBUia TOJH30BAHUS
XUMHYECKON TOCYIOW W 1abopaTopHBIM OOOpYIOBaHHEM, a TaKKe
npaBuia 0OpamieHus! ¢ BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIUSMHU

110 BBIINTIOJIHEHUIO J'Ia60paTOpHI>IX XUMHNYCCKUX OITBITOB

2.9

ChopMupoBaHHOCT ~ YMEHHIA XapaKTepu3oBaTb  XUMHUYECKUE
MIPOLIECCHI, JIeKAIIMe B OCHOBE MPOMBIIIJIEHHOTO MOJTYYeHHs CEpHOM
KHCIIOTBI, aMMHaKa, a Takxe C(OPMUPOBAHHOCThH IMPEACTaBICHUNA 00
OOMMX HAYYHBIX NPUHIOUOAX U  OSKOJOTHMYECKUX mpobiemax

XHUMHYCCKOI'O ITpOU3BOACTBA

XUMUS U )KU3HBb. PacuéTnl

3.1

CdopMUpOBaHHOCTHh MPEACTABICHUN O XMMHYECKOH COCTaBIISIOIICH

€CTeCTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMUM B TO3HAHUU




SABJICHUA TPpUPOAbI, B (OPMUPOBAHMM MBIIUIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHOH TPAMOTHOCTH, HEOOXOIUMOMN s
pelIeHNuss TNPAKTUYECKUX 337ad M HIKOJIOTMYECKH OOOCHOBAaHHOIO

OTHOHICHHA K CBOCMY 3J10POBBIO U HpHpOI[HOfI cpeaec

3.2

CdopmupoBaHHOCTh YMEHUI KPUTHYECKH aHAIM3UPOBATh
XUMUYECKYI0 HHQOpMAIMIO, IOJIy4aeMyK M3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBOM KOMMYHHKAIUH, ceTh IHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCT, yMEHUH COOMIOAATh MpaBUIA SKOJOTHYECKH
1[eJIeCO00pa3HOr0 TOBEJEHUS B OBITY W TPYAOBOW JAEATEIHLHOCTH B
LEISAX COXPAaHEHUsSI CBOETO 3J0POBbS U OKPYKAWOIIEH MPUPOIHOM

cpersl

3.4

Oco3HaBaTh OIIaCHOCTH BOS,Z[GIZCTBPIH Ha  JKHMBBIC OpraHU3MbI
OHpC,Z[eJ'IéHHBIX BCHICCTB, IOHUMasA CMBICII I10Ka3aTCJIA HI[K, IIOACHATH
Ha IMpuMepax CIIOCOOBI YMCHBIICHUA W IIPCAOTBPALICHUSA UX BPCAHOIO

BO3I[€ﬁCTBPI$I Ha OpraHus3Mm 4CJIOBCKa

3.5

CdopmupoBaHHOCTH YMEHU I MIPOBOAUTH BBIYUCIICHUSI c
UCIIOJIb30BAaHUEM TIOHITHS «MaccoBas JIOJIsl BEIECTBA B PacTBOPE»,
OG’LéMHI)IX OTHOIIICHUII Ta30B npu XUMHUUYCCKUX PCaAKIHAX, MaACChI
BEIIECTBa MJIM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO W3 yYAacTBYIOIIMX B PEAKIUU BEIIECTB,
TeroBoro 3(d@dexra peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaCChI

BCIICCTB, MPCBpAICHUA U COXPAHCHUS SHCPIrUn




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KJTACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

TCOpCTI/I‘lCCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHUH

1.1

[Ipenmer opraHmyeckol XuUMHH: €€ BO3HUKHOBEHHME, Pa3BUTHUE M 3HAUYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHaNOB. Teopusi CTPOEHHS OPraHHUYECKUX

coenuuenuit A.M. BytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS

1.2

CrtpykTypHble (QOpMYNIBI OpraHMYECKHUX BemecTB. [omororus, wu3oMepus.
XuMHYecKasi CBA3b B OPraHMYECKHX COEAMHEHUSX — OJMHApPHBIE U KpaTHbIE

cBs3u. [IpeacraBnenue o kiaccupuKaIuu OPraHUMIECKUX BEIIECTB

1.3

Homenknarypa opraHuyecKux COEIMHEHHM (CHCTEMAaTU4YeCKas) U TPUBUAIbHBIC

Ha3BaHUS BaXKHEHIIINX HpeHCTaBHTGHGﬁ KJIaCCOB OPraHM4YC€CKHUX BCUICCTB

YrineBoaopo bl

2.1

ANKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psang. Meran u 3TaH —
MPOCTEHININE TPEICTABUTENN alKaHOB: (pU3MYECKHMe W XUMHYECKHE CBOWCTBA
(peakuuu 3aMeIIeHHsT W TOpPEHUs), HAXOXKIEHHE B NPUPOJIE, NOJIydEeHHE U

IIPUMEHEHUE

2.2

AJKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN psAA. DTWIEH U NPOIHIEH —
MpOCTEeHIINE TMPEACTABUTENN aJIKEHOB: (U3NYECKHE M XUMHYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TaJOTCHUPOBAHMS, TUIpPATAllMM, OKHUCIEHUS U

HOJ'II/IMepI/ISaIII/II/I), MOJIY4YCHUC U MPUMCHCHUC

2.3

Ankamuensl: OyrtamueH-1,3 u wmetwnOyraaues-1,3: cTpoeHme, BaKHEHUIIME
XUMHYECKHE CBOMCTBA (peakiusi mojuMepu3anun). [lomydeHne CHHTETHYeCKOTro

KaydyKa U pe3uHbl

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psll. AICTHICH —
MPOCTEHIINK TpPEACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (HU3NYECKHEe U
XUMUYECKHE CBOWCTBA (peakuy TUAPUPOBAHUS, TATOTC€HUPOBAHUS, THIPATAIIH,

TOpeHUs ), MOJy4YeHHE U IPUMEHEHUE

2.5

Apenbl. benzon: cocraB, cTpoeHue, (u3MUECKHEe M XUMHUYECKHE CBOMCTBA
(peakuuy raJoreHupOBaHUS M HUTPOBAHUS), TOJTyYeHUE U puMeHeHue. Tomyo:
cocTaB, CTpoeHHe, (u3Mueckue U XUMHUYECKHE CBOWcTBa  (peakuuu
raJlOTEHUPOBAHUS W HUTPOBAHUS), MONY4YCHHE W TMPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHueckas CBs3b MEXAY YIJIEBOJOPOJAMH, MPUHAJICKAIUMH K

Pa3JIMYHBIM KJ1acCaM




2.6

[TpupoaHbIe UCTOYHUKH YTIeBOAOPOA0B. [IpupoHbIii ra3 u nomyTHele HePTIHbIE
ra3el. Hedtp u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH: MeperoHka,
KPEKUHT (TepMHUUECKHUH, KaTtanutudeckuil), nuponus. [IpoaykTsl mepepaboTKu
HeTH, UX NMPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KameHHbI yroms u

MPOAYKTHI €ro nepepaboTKu

Kucnopoconepsxaiiye opraHiuecKie coeInHEeHus

3.1

[IpenenbHbIE OJHOATOMHBIE COUPTHI. METaHOM U ATAHOI: CTPOEHUE, (Pu3ndecKue
U XUMHUYECKHME  CBOMCTBa  (peakiuu C  aKTUBHBIMU  METaJUIAMH,
rajJJoreHOBOJIOPOJIaMH, TOpPEHHE), NpUMEHEHue. BomopoaHble CBA3M MEXIY
MOJIEKYJIAaMH CIIUPTOB. JleHiCTBHE METaHOJa M 3TAHOJA HAa OPraHMU3M 4YeJIOBEKa.
MHOroaTroMHbIE CIIUPTHI. ITUICHTIIMKOIL W TIUICPUH: CTPOCHHE, PU3NICCKUE U
XMUMHUYECKHE CBOWCTBAa (B3aUMOJEWCTBUE CO  IIEJIOYHBIMU  MeETallJIaMH,
KaueCTBEHHAs] pPEeakKIusi Ha MHOTOAaTOMHBIE CHHPTHI). JlelicTBUEe HaA OpraHusMm

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIIMOCPUHA U OTUJIICHTITIMKOJIA

3.2

@deHoNl:  CTPOCHHE MOJIEKYJbl, (U3NUYECKHEe W XUMHUYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue denona

3.3

Anbaerunbl U KeToHbl. DOpMaIbIETUI, alleTAbIETHA: CTPOCHUE, (PU3NIECKUE U
XUMHYECKHNE CBOMCTBA (PEaKIMKM OKHUCIEHUS W BOCCTAHOBIICHUS, KAYCCTBCHHBIC

peaxium), moxy4eHue 1 NpuMEHEHHe

3.4

OOHOOCHOBHBIE TpeneNnbHble KapOOHOBbIE KHCIOTHl. MypaBbuHas M YKCyCHas
KHCIIOTBI: CTpOEHHUE, (PU3HUECKUEe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME I
KJlacca KHUCIOT, peakius dTepuduKalnuu), TOJydeHHe ¢ IpHUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAs KUCJIOTHI KaK IMPEICTABUTEIN BBICIIMX KapOOHOBBIX

KHMCIIOT. MbllIa KaK COJU BBICIIIUX Kap6OHOBI>IX KHCJIOT, UX MOIOLICC IEeUCTBUEC

3.5

Crnosxxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MIPOIHU3 CIIOKHBIX
a¢upoB. Kupsl. ['maponuz xkupos. [Ipumenenue xupos. buonoruuyeckas posib

KHPOB

3.6

YrneBonbl: cocTaB, Kiaccu(uKalus yrieBoJoB (MOHO-, AW- U TOJIHCAXapUIbI).
I'moko3a — mpocredmmii MoHOcaxapui: OCOOEHHOCTH CTPOEHHsSI MOJIEKYJIb,
¢bu3nUecKue U XMMUYECKHE CBOWCTBA (B3auMoeicTBre ¢ ruapokcumom meau( 1),
OKHCJICHME aMMHUauHbIM pacTBOpoM okcuzaa cepedpa(l), BoccraHoBieHuE,
OpOXXEHHE TIIIOKO3bI), HAXOXKJEHHE B TPHPOJE, NMPUMEHEHHE, OHOIOTHYecKas
ponb. ®otocunTe3. PpykTo3a Kak U30Mep rioko3bl. Kpaxman u nemnono3a Kak
npupoaHbie monuMepsl. CTpoeHHe Kpaxmalia W IIeUTIo03bl. Dusndyeckne u

XMMHYECKHE CBOMCTBA Kpaxmaia (TUApPOJIN3, KaUeCTBEHHAs peaklys ¢ HOJIOM)

ABOTCOI[Cp)KaH_[I/Ie OpTaHUYCCKUC COCAUHCHU

4.1

AMUHOKHUCIIOTHl KaK aM(OTEpHblE OpraHudeckue coeAuHeHus. Puznueckue u




XHMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpumepe FJ'II/II_[I/IHa). buonornyeckoe

3HA4YCHUE aMUHOKHUCIIOT. IlenTuanl

4.2

benkn Kkak mNpUpOAHBIE BBICOKOMOJEKYJSApHbIE coequHeHus. llepBuuHas,
BTOPUYHAs W TPETUYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOICTBa OENIKOB:

THJIPOJIN3, ACHATYpAIls, Ka4eCTBEHHBIC pEaKIIUK Ha OeNKu

BrIicOKOMONEKYIISIpHBIE COETMHEHUS

5.1

OCHOBHBIE TIOHSATHSA XHMHH BBICOKOMOJICKYIISIPHBIX COCIUHCHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL MMOJIMMCPU3AIIUN, CPCAHASA MOJICKYJIApHAA
macca. OCHOBHEIE MCTOAbl CHHTEC3a BbICOKOMOJICKYJIIAPHBIX COCIMHEHUN —

noJmmmMepu3anus U IMOJIMKOHACHCA A

5.2

3KCHepI/IMeHTaHLHLIe MCTOAbl H3YYCHHUA BCHICCTB U HX npeBpameHI/Iﬁ:
O3HAKOMJICHHUEC C o6pa3uaMH IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

KaydyKkoB. [losyueHne cHHTETHYECKOIro KaydyKa U pe3UHBI

11 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

TCOpeTI/I‘IeCKI/Ie OCHOBbI XUMHUHU

1.1

XHUMUYECKUH DIIEMEHT. ATOM. ﬂ)lpO aToMa, HU30TOIIBI. QHCKTpOHHaH 000J104Ka.
3HCpFCTI/I‘{CCKI/IG YPOBHHU, MMOAYPOBHH. AToMHEBIE Op6I/ITaJ'II/I, S-, P-, d->eMeHTHI.
OcobenHocTH pacnpeaciiCHuA 3JICKTPOHOB 110 Op6I/ITa.H$IM B aToOMax 3JICMCHTOB

TNEPBLIX I-IeTI:IpéX Nepruoa0B. QHCKTPOHHEUI KOH(bHpraI_[HSI aTOMOB

1.2

[Tepuoanueckuit 3akoH u [lepuoanueckas cucreMa XuMu4eckux 3nemeHToB J[. 1.
MenpeneeBa. CBs3p nepuoandeckoro 3akoHa u Ilepuoanueckoil cucTeMbl
XUMH4YeCKUX dieMeHToB JI.JM. MenzeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOECHHUS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHUS CBOWCTB XMMMUYECKHUX DJJIEMEHTOB U
0o0pa3zyeMbIX WMH TPOCTHIX W CIIOKHBIX BEIIECTB MO TPYNIaM W MEpUOJaM.

3HaueHue MepruoINYEeCKOro 3aK0OHa B pa3BUTUN HAYKH

1.3

Crpoenne BemecTBa. XHWMHUYECKass CBsI3b. Buabpl XUMHUYECKOW  CBSI3H
(KoBaJieHTHasi HEMOJIApHAas W TOJspHas, HWOHHAs, MeTauinueckas). HoHbI:
KaTUOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHON XUMHUYECKOHN CBS3HU

(0OMeHHBIH ¥ TOHOPHO-aKLEeNTOPHBIN). BogopoaHas cBsi3b

14

BanentHocTs. DnekTpooTpuLaTeabHOCTh. CTENEHb OKUCIIEHUS

1.5

BemectBa MoJIEKyJIIpHOTO U HEMOJIEKYJSIPHOTO CTPOEHMSI. 3aKOH MOCTOSHCTBA
COCTaBa BeWIECTBA. WMl KPUCTALIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOMCTBA

BEUIECTB OT THUMA KpucTauimueckod pemérku. [loHsTHe 0 IUCHEpCHBIX




cucteMax. VICTMHHBIE M KOJIJIOUIHEIE pacCTBOPBLI. MaccoBas 1074 BEHIECTBa B

pacTBope

1.6

KHaCCI/I(I)I/IKaI_II/ISI HCOPTraHNYCCKHX COCIUHEHUM. HOMeHKHaTypa HCOPTraHNYCCKUX

BCIICCTB

1.7

Xumuyeckass — peakius.  Knaccudukamuss ~— XUMHYECKHUX — peakluii B
HEOPTraHUYECKOM M OpraHMYeCKOM XMMHUHU. 3aKOH COXpPaHEHHUS MAaCChl BEILECTB,

3aKOH COXpAaHCHUA U IMMPCBPALICHUA SHCPIUU IIPU XUMUUCCKUX PCAKIUAX

1.8

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PAKTOPOB

1.9

O6paTI/IMBIC peaKnuu. XUMHUYECKOE paBHOBECHUC. (DaKTOpBI, BIUAKOIIHKE Ha

COCTOsIHME XMMHUYeCcKoro pasHoBecus. [Ipunuun Jle [larense

1.10

OnekTponuTuieckas auccormanus. CunbHbie W cimalble AmekTponuThl. Cpena
BOJHBIX PAaCTBOPOB BELIECTB: KUCJas, HEUTpalibHas, 1Ieno4YHasd. Peakuy noHHOTOo

oOMeHa

1.11

OKHCIUTEITBHO-BOCCTAHOBHUTEIBLHBIE pCaKknuun

Heoprannueckas xumust

2.1

Hemeramnsl. [lonoxenne HemeramioB B [leprogudeckoil cucteme XMMHAYECKUX
sanemenToB J[.MI. MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB. DU3HUYECKHE

CBOICTBA HEMETAIIOB. AJIJIOTPOINHS HEMETAIOB (Ha MpUMEpPE KUCIOPOa, CEpbI,

dbocdopa u yraeposa)

2.2

XWMHUYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajJOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga W KpEeMHHsA) M HMX  COCAMHEHHMH  (OKCHJIOB,
KHCJIOPOJCOIEPXKAIUX ~ KUCIIOT, BOJIOPOIHBIX coenuHeHuid). [IpumeHeHue

Ba)KHEHIIIMX HEMETAJIJIOB U UX COG,I[I/IHGHI/Iﬁ

2.3

Mertamnsl. Ilonmoxkenune wmeramioB B llepuoanyeckoil cucreMe XUMHUYECKUX
sanementoB J[.U. MenaeneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK
atoMoB MeTaioB. OOmme ¢usnueckue cBoiicTBa MeTamnoB. CIiaBbl METAILIOB.

DNEKTPOXUMUYECKUN Psil HAIPSHKEHUH METaIIIOB

2.4

XUMHYECKHUE CBOMCTBA BAKHEHIIMX METAIJIOB (HATPHMA, Kalud, KaabIui,
MarHuii, aTlOMHHHNA, [WHK, XpOM, Kele30, MeIb) U UX coequHeHuid. OOmue

CIIOCOOBI MOJIYYCHHUA MCTAJIJIOB. HpI/IMCHCHI/IC MCTAJIJIOB B GBITy 1 TCXHHUKC

2.5

I'eneTnueckas CBA3b HCOPIraHNYCCKUX BCHICCTB, IMPUHAMJICKAIINX K PA3JIMYHBIM

KJj1acCcaM

XUMHS U KU3Hb

3.1

Ponmp xumum B oOecrnedyeHUH 3KOJ'IOFI/I‘16CKOI\/’I, BHCPFCTI/I‘-ICCKOI‘/’I U TIHIIEBOM
6630HaCHOCTI/I, pPa3BUTHH MCOULINHBI. Ilonsatue o HAQYYHBIX MCETOAAX ITO3HAHUSA

BCIICCTB U XUMHNYCCKHUX peaKHI/Iﬁ




Hpe)lCTaBJ'ICHI/ISI 00 06IJ_II/IX HAaYYHBIX IMPUHIUIIAX TPOMBIIIJICHHOT'O IMOJIYYCHUA

BaXHEHIIMX BeIecTB. UeIoBEK B MHPEC BCHICCTB W MATCPHUAJIOB: BaKHEHUIIHE

3.2 CTPOMTENLHBIE MaTe€pUaiibl, KOHCTPYKIIMOHHBIE MAaTEpHANbl, KPACKH, CTEKIIO,
KEpaMHKa, MarepHaibl s OJJIEKTPOHUKH, HAHOMATEPUAIbl, OPTaHUYECKHE U
MUHepaJibHbIE YJI00peHHS
XuMHS ¥ 3]0pOBbE UEJIOBEKA: MpaBWa WCIOJIL30BAHUS JIEKAPCTBEHHBIX

3.3 Hpenaparos, IpaBuiia 0€30MaCHOTO UCIIOIB30BAHUS [IPENAapaToB OBITOBOM XMMHUK

B IIOBCEIHEBHOMN XKU3HU




YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPHAJIBI JIVISA YYHEHUKA

e Xwumus (6a30Bbiil ypoBeHb), 10 kinace/ Pymsuruc I'.E., ®enpaman @.I'. (7-e uznanue)-

M.: UznarenbctBO «IIpocBemienue» 2016 r

e Xwumus (6a30BbIi ypoBeHb), 11 kinacc/ Pynsutuc I'.E., ®enpaman @.T. (7-e usnanue) -

M.: U3narensctBo «IlpocBemenne» 2014 r

METOAUYECKHUE MATEPHUAJIBI 1151 YUUTEJIA
e Tapa H.H. Xumus. KourpoasHsie u npoBepounbie padoTsl. 10 — 11 kiaccest / H.H.T'apa.
— M.: Ipoda, 2018 1.
e Panenkwmii. A.M. Xumus. Jlunakruuecknii marepuan .10-11 kinaccoB: mocodue st
yuuTesnei obiieodpazoBaresnbHbIX yupexaeHuit -M.: [Ipocsemienue, 2016- 144 c.

e Panenxuii, A. M. [IpoBepounsie paboThl mo xumuu B §-11 kiaccax: mocobue amns

yautens /M. Panenkuii. - M.: [Ipocsemenue, 2021.

e Tapa H.H., I'abpyceBa H.W. Xumus. 3agaunuk ¢ «momomuukom». 10-11 kiaccsl - M.:

[Tpoceemenue, 2016r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera « Xumusp» 1 calT ist yantens «51 Uy Ha ypoK XUMHI»
http://him.1september.ru Exunast xomtekuus [IOP: [IpenmeTHas KoJIeKIust « XUMUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC 3KCIIEPUMEHTBI:

xumus. Komnekmus Poccuiickoro o01ieo0pazoBaTeibHOTO TIOpTasia



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccutiickast onumMIuana mKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: 3JC€KTPOHHBIA Y4eOHHK JUIsl CPEIHEH IKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMUH: 3JIEKTPOHHBINA Y4eOHUK

bu6mmoreka [JOK

https://myschool.edu.ru/

http://fcior.edu.ru

http://school-collection.edu.ru



https://myschool.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/




