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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpenHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHOM 00pa30BaTENbHOW MPOTPAMMBbI CpeAHEro o001ero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCyJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konreniuu npenogaBanus yaeOHOTO
npeaMera «XMMHUs» B 00pa3oBaTelbHbIX OpraHu3aunusax Poccuiickoit denepanuu,
pealn3yIoMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3paboTKe MporpamMmbl IO XUMHUHU, K ONPEICIICHUIO
o0mieil ctparerut oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTAaTOB OOyUYeHHST U TpPeOOBaHUN K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKoe oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON  OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX LEHHOCTEH, MNPHUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB NMPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TIpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHe OOydaroUIuXcsl Ha
YPOBHE CpeIHEero o01ero o0pa3oBaHus cpeiCTBaMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B INPOrpaMMe IO XMUMHH C
y4€TOM cCreuu@uKd HayKd XUMHUH, €€ 3HAuYeHHs B TMO3HAHUU MPUPOILI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IUBWJIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTepuasbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILJICHUS, B
CO3/IaHUE LIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
OpUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHs cTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda MU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHass XMMHS KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE



IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKOI 0€30MacCHOCTU U OXPAHBI 3J0POBbSL.

B coorBercTBUM C OOIIMMU MLEISIMH W TNPUHIUIAMU CPETHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 MM I  BBIPAOOTKH  MHPOBO33PEHUYECKHX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHS
0o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannueckass xumusi» U «OOm@as W HEOpPraHUYecKas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
opraHu4eckoil xumuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHUW NPU HU3YYCHUU
npeaMera oOecrneyrBaeT BO3MOYKHOCTh PAacCMOTPEHHUS BCEro MHOroo0Opasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOIO TOJXOJa K H3YyYEHHI0O YydeOHOro marepuaja u OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIIMHEHHH, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKHX M DIEKTPOHHBIX
IpeJICTaBICHUN 0 CTpoeHUH BeriecTB. CBeeHus 00 3yuaeMbIX B Kypce BellecTBax
JAI0TCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB A0 CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEPBOHAYAIILHbBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpUBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOTO OOLIEro 00pa3oBaHUs
TEOPETUYECKH Marepuan u (aKTOJIOTMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOAO0JOTUYECKUX MO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Ennnast cucrema 3HaHMN O BaXHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHH, a TAKXKE O XUMUYECKUX PEAKLMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUS JonoHseTcs B Kypceax 10 u 11 knaccoB asemeHTaMu
COJIep KaHMs, UMEIOIIMMHU KYJIbTYPOJIOTHYECKUA M MPUKIATHON XapakTep. OTH
3HAaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aHMMOCBSI3U XHMHUHU C JIPYTHMH HayKaMH,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATENBHOCTH YEIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUU



Y MIPAKTHYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JUYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICIMBATh UHPOPMAIIMIO U IPUMEHSATD €€ JUIsl OTIOJTHEHUS 3HAHUH,
PELIEHUS] HHTEJUIEKTYJIbHBIX U AKCIIEPUMEHTAJIbHBIX HCCIIEI0BATENbCKUX 3a/1a4. B
LEJIOM COJIEp’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3YYCHHS
OpPUEHTHPOBAHO Ha (popMHpoBaHHE y 00YUAIOIMIUXCS MUPOBO33PEHUECKON OCHOBBI
JUIsT TIOHUMaHusT (PHIIOCOPCKUX WACH, TaKWX KakK: MaTepUalbHOE €IUHCTBO
HEOPTaHUYECKOTO U OPraHNYECKOro MUpa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh IPUPOIHBIX ABICHUN IyTEM DKCIIEPUMEHTA
W PpEIICHUS TPOTUBOPEYMH MEXIy HOBBIMH (haKTaMHd € TEOPETHUYCCKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX Mpodiem, a
TakkKe MpobseM cOepeKeHUsl YIHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIIMTAHMS, Pa3BUTUS U COLMAIM3ALNAU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMOM MO XMMHUHU MOJXOMbl K OIPEIEICHUIO
COJIEp)KaHUSI M TOCTPOEHUs NpeIMeTa MpeaycCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIBHBIX YUYEOHBIX JACHCTBUHN, UMEIONUX 0a30BO€ 3HAUCHUE IS PA3IMYHBIX
BUJIOB JICSITEIILHOCTU: pEIIeHUs TMpoOJeM, IOMCKa, aHaidu3a U 00padoTKU
uHdoOpMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
MCCIIEIOBATEIIbCKON JIEATEIBHOCTH, 3aHUMAIOIIE Ba)KHOE MECTO B IIO3HAHUU
XUMHUH.

B mnpaktuke mnpemnojgaBaHus XMMHH KaKk HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK M HAa YPOBHE CpeIHEr0 0011Iero 00pa3oBaHus, IIPH ONPEIACICHUN
COZIEPKATEIIBHOW XapaKTEPUCTUKHA LEJIEW H3y4YEHUS IPEAMETa HaIlpPaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIIbHOCTH 4YEeJIOBEKa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NMOAXOJ K OINPEACICHUIO LIEJEH W3y4YEeHUs
npeaMeTa SBISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LEJISIMU HU3YyUYCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttoTCSA:

e (QopMHUpOBaHHME CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEUIeH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JeKaT KIIIOYEBBIC TOHATHUS, (PYyHIAMEHTAILHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W TMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
00001IEHNI MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJ/IaX MMO3HAHUS
BEIIECTB M XUMHUUECKHUX PEAKITNi, HEOOXOIMMBIX JIJIsi MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCA B MHPE BEIIECTB U XUMHUECKUX SIBICHUH, MMEIOLIUX
MECTO B NPUPOJE, B IPAKTUUECKON ¥ NOBCEIHEBHOM KU3HU;



e Pa3BUTHE YMEHHU U CITOCOOOB JAEATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHWMHYECKOTO JKCIIEPUMEHTA, COOJIOICHUEM TPaBUII
0e301macHOT0 0OpaIeHsI C BEIIECTBAMHU.

Hapsiny ¢ aTuM, copepikaTellbHas XapaKTepUCTHKa IIeNiel U 3a71a4 U3ydeHUs
npeaMeTa B MPorpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMHU NPUOPUTETAMHU B CHUCTEME CpeaHero oodiero odpazoBanus. CerojgHs B
MIPETIOIABAHAH XUMUH B OOJIBITICH CTETICHN OTAAETCS MPEMOYTCHIE MPAKTHICSCKON
KOMIIOHEHTE COJIep)KaHusi OOydYeHUs, OPHEHTUPOBAHHONW HAa MOATOTOBKY
BBIMTYCKHHKa 00111e00pa30BaTeIbHON OpraHu3allii, BIAJCIONIETO HE Habopom
3HaHWM, a (DYHKIIMOHAJIHLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMCHHSIMHU
AKTUBHOTO MOJYyYEHUS 3HAHUN U IPUMEHEHUS WX B PCATBHON KU3HU JIJIST PEIICHUS
MPAKTUICCKUX 3a]1a4.

B cBs3u ¢ 3TUM IIpU U3yueHUHU NpeIMeTa « XUMUS JOMUHHUPYIONIEE 3HAUCHHE
MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

amanTanys 00yJaromuXcs K YCIOBHSIM TUHAMAYHO Pa3BHBAIOIIETOCS MHUpA,
bopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEpPCAIbHOE 3HAYCHUE ISl PA3IUYHBIX BHIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOMcKa, aHaiIu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX ISl IPUOOPETEHHUS OTIBITA IEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHWMHH, a TaKKe ISl OINCHKH C TO3HMIMA SKOJIOTHYECKOU
0e30macHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKHX MPOIIECCOB HA OPTaHNU3M
YeJIoBeKa U IPUPOHYIO CPey;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUHU VIS TOMCKA M aHajdu3a Y4eOHOU W
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0TI0IaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMECHTA;

BOCMIUTAHWE Yy OOydYarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW POJU B PEHICHUH TIOOATBHBIX MPOOIIeM
PaIMOHABHOTO MPHUPOIONIOIE30BAHUS, TIOTIOJHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHHUSI TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHONIICHUS K TPHPOJC M CBOEMY 3I0pPOBHIO, a Tak)Ke IPHOOPETCHHS OIbITa
WCIIOJIb30BAHUS TOJMYYEHHBIX 3HAHWA MJII TPUHITHS TPAMOTHBIX DEIICHUA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.



B yuebHOoM maHe cpemHero oOmero oOpa3oBaHHUS MPEAMET «XHUMH)
0a30BOr0 ypOBHS BXOAHT B COCTaB MpeaMeTHOM obmacTu «EcrecTBeHHO-HAyUYHBIE
PEIMEThBD.

OO111ee YncIo 4acoB, OTBEEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obiero oopazoBaHus, coctaiseT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hepemo), B 11 knacce — 34 gaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKON XUMMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENEN KIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIONECHHWE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB II0 IMPEBPALICHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUJIEH U MPOMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaKlMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaLUH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmaes,  cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIIEKAIUMUA K Pa3IAYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepadoTky HepTH, UX TPUMEHEHUE B MMPOMBIIUICHHOCTH U B ObITy. KameHHBIIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M UX MPEBPAILCHHI:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IIPOBEICHNE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUIIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHpleE OOHOATOMHBIE CIHUPTHL. MeETaHOJN MW 3TAHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BomopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. JTWIEHTIMKOIbL M  TJIMLEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMH
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMe W XHUMHYECKHUE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruiel U Kemouwvl. DopManbleru, —aneTanbACTUN: CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTpOCHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME s
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJACTAaBUTEIHN BBICIINX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.

VYrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOJAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meau(1l), okuciienne aMMHagYHBIM PacTBOPOM OKcHia cepedpa(l), BoccraHoBICHHE,
Opo’KEeHHE TIIIOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
netono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOJIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusiom Mmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aMm(OTepHbIE OpraHnyeckue coeuHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, IIBETHBIC PEAKIIMK OCITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIE TOHSTHSI XUMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpHU3AINU, CPETHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHS.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBIsIETCA 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, KiIacCH(UKalus, NepUOJUIHOCTb, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €TUHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: MNHILIEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO MHUTAHMUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUN dJeMeHT. AToM. Snpo aroma, H30TONBI. OJIEKTPOHHAsS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOIWYECKOr0 3akoHa M llepumoandeckoil cucTeMbl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BajleHTHOCTb. DIEKTPOOTPUIIATEIHLHOCTb.
Crenenb okucieHus. MoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH IPU XUMHUECKUX PEAKLIHIX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

Dnektponutuyeckas auccounanus. CuinbHbIe U ciladblie 3eKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOJIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATBLHOTO MHANKATOPA, PEAKIINU HOHHOTO OOMEHa), TPOBEICHUE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMUYECKON
peaKIUmn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKNE PACUETHI, PACYETHI C UCTIOJIL30BAHUEM MOHATHS «MAaCCOBast JOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B Ilepuogmyeckon cucreMe XMMHUYECKUX
anemerToB JI. . MennaeneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. OO0mue gusnyueckue cBoricTBa MeTauioB. CriaBsl METaJIOB.
DIJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOWCTBA BAXKHEUIMX METAUIOB (HATPHil, Kaiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
W3YUYCHUE KOJUICKINH «MeTauibl M CIUIaBbl», OOPa3I0OB HEMETAUIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIeJI0YeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMum B 00€CrEUYEHUU SKOJIOTUUYECKOM, YHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXKHEHUIINE CTPOUTEIBHBIE
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOTO UCIIOIL30BaHUs MPENapaToB OLITOBON XUMUU B
TOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK U TOHSATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIISCTBA, (PM3MYECCKHE BEIMYMHBI U CAUHHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorusi: knerka, opraHusM, OJKOcHcTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAeMbIE, TOTLINBO,
pecypcBhl.

TexHonorus: XUMUYeCKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, IPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPUANIOB, CEIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, NHUILEBAs
MPOMBIIIUICHHOCTh,  (papMaimeBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETUYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeIMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUECKOTO 00pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXcsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKHUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

IIECHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAydYHOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTUKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAEHUE W TMOCTYIKM CBOMX TOBAPUILEH C
MO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME IMOCIEACTBHM ITHX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NIOHMMAHUS LEHHOCTH NPaBWJl HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YyMOTpPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]a4
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEATPUHUMAEMBIX JICUCTBUM U MIPEIOTBPALIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PANMOHATHFHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00ECTICUCHUU YCIOBUMI
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAJIU3a U OOBSCHEHUS SIBIICHUN OKPY’KaIOIIEro MUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUHN, yMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XWMHUYECKHUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cdepax mpodeccuoHanbHOMI
JESITENBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIiecc, CUCTeMa, HayYHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHOMN
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU Mo3HaABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIC MOJICTIbHBIC MPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOMPOCHl B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMs HaOII0OaTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
JEATEeIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIMTepaTrypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IOCOOUSs,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTS;



(dbopMynupoBaTh 3aMpoChl U MPUMEHSATh PA3IUYHbIE METOMABI MPHU MOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIue: NMPUMEHITh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajan3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH MEATEIILHOCTH HAa OCHOBE caMOaHaIIN3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHsI»
OTPaXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBIICHUM ITPUPOJIBI,



B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPBHl JUYHOCTH, €€ (PYHKIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOIMMOM JJI1 pELIEHUs] MPAKTHYECKHUX 3a/1a4 U IKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSI); TEOpPUHM M 3aKOHBI (TEOpUS CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallhe B OCHOBE IOHMMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

C()OPMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTE€pPHbIC NMPU3HAKU IOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIIEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKUui,
M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKaline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucrematnueckoir HomeHkinatype (IUPAC), a taxke NpUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblaerus, aueTanibIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

C(OPMUPOBAHHOCTh YMEHHUS NIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, dTHJICH, TIPOIUJICH, alleTUiIeH, OyTanuen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
alleTanbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0J103a,
AMUHOYKCYCHAsl KHCIJIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3h MEXAY HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEPadOTKH U MPAKTHIECKOE
IPUMEHEHUE TIPOIYKTOB TIEPEePadOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKW3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus OCTKOB MTPU HarpeBaHWH, [IBETHBIC PEAKIIMH OCITKOB) B COOTBETCTBUU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
7a00paTOpHBIM  000pyIOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMpPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIhTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  JKOJOTUUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM MESITEIBHOCTH B IIENISAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpelibl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS WX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIENbIX M CHAa0OBHUASIIMX OOYy4YaloOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpPMUPOBAHHOCTh  TPEJACTABICHUM: O XUMHYECKOM  COCTaBIISIOLICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370pPOBBIO U IMIPUPOTHOM cpelie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKHUCJICHUS, XUMUYECKasi CBSI3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALINUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccoluannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMS W IPEBpaIleHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MUPOBO33PEHYECKUE 3HAHUS, JeKaIlMe B OCHOBE MOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM S TEILHOCTH YEJIOBEKA,

chOpMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaICHUM;

c(hOpPMHPOBAHHOCTh YMEHHUU HCIIOJH30BATh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB M  yPAaBHCHUM XHUMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAas, MOJIEKYJIApHasd,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IIPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xuMuuecknx 3emeHtoB JI. M. MenpeneeBa, MCHONB3ysl MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
W3MEHEHHUS] CBOMCTB XMMHUYECKUX 3JEMEHTOB M MX COEIUHEHHMH IO Mepuoiam M
rpynmam [lepuoandeckoi cucTemel XuMuyeckux 3jeMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

C(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIIy M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUi pa3IHUuHbIX
TUIIOB, TIOJHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKPBIBATh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3IuvHbIX (PAKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOUMX HAYYHBIX MNPUHIMIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKUX pEaKLHUsAX, MacChl BELIECTBA MU O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabOpaTOpHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuiia OOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3joKEHUEe IMEePOKCUIA BOAOPOJAAa B NPHUCYTCTBHM KaTalu3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha CyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a1ad 0
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEeAKIUH U (POPMYIIUPOBATH BHIBOJIBI HA OCHOBE 3THX
pe3yJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  COOJIIOJaTh  MpaBWa  AKOJIOTHYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmpicit mokazarens IIJIK, moscHATP Ha mnpuMepax cHnocoObl YMEHBLIEHUS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CJIETBIX M CJIA0OBUAAIIMX OOYyYaIOUIUXCA: YMEHHE HCIIONb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM
Ne ni/m Konrpouabnbsie IIpakrnyeckue
NPOrpaMMsbl Bcero
padoTshI padoThI
Pa3znen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 6 1
M. bytneposa
Wroro mo pazneny 6
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIe YyTIeBOOOPOAbI — AJTKAHBI 8 1
99 HemnpenenbHbie yrieBoaopobl: alKeHbl, 10 1
' aJIKaJIUECHBI, aJTIKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
94 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB U 4 1
' uXx nepepaboTKa
Hroro no paszneny 24
Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust
3.1 Crnuptsl. Genon 5
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 9 1

CrnoxxHbIe A(UPBI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [IOK
https://myschool.edu.ru/

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

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

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

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

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

bu6nmoreka [JOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

3.3 VriaeBoasl

Uroro no pazneny

Pasznen 4. A3oTcoaepkaiye opraHudecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKHCIOTHL. benku

Hroro no pasneny

Paspnen 5. BeicOKOMOJIEKY I pHbIE COCIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna

Hroro no pasneny

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

21

10

10

68

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

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

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



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne ni/n

Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH

Crpoenue atoMoB. Ilepuonnueckuii 3akKoH 1
1.1 Ilepuoanueckas cucreMa XuMHYECKUX
sneMenToB [. 1. MenneneeBa

Crpoenue Bemecta. MHOrooOpasue

1.2
BEIIECTB
1.3 XUMHYECKUE PEAKIIUU
14 CwmecH ¥ pacTBOPHI BEIIECTB
1.5 DNEKTPOXUMHUUECKHUE PEaKIIun

Hroro o pazaeny
Pasnen 2. Heoprannueckasi xumMusi

2.1 MeTtanisl

2.2 HeMmerauist

23 CBs13b HEOPTraHMYIECKHUX ¥ OPTraHMYIECKHX
' BEIIECTB

KoanuecTBo 4acoB

Bcero

10

38

11

10

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

DJIeKTPOHHbIE

(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmnoreka IIOK
https://myschool.edu.ru/

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

bubmuorexa [IOK
https://myschool.edu.ru/
bu6nuorexa [IOK
https://myschool.edu.ru/
bu6anoreka LIOK
https://myschool.edu.ru/

bu6anoreka LIOK
https://myschool.edu.ru/

bubnmorexa LIOK
https://myschool.edu.ru/

but6mmorekxa [IOK
https://myschool.edu.ru/

bubnmorexa LIOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny

Paznen 3. XuMus u :KU3HL
3.1 XUMHUSA 1 KA3HDb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

23

68

bubnunoreka LIOK
https://myschool.edu.ru/

bubnunorexa LIOK
https://myschool.edu.ru/
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

[Ipenmer opraHM4YECKON XUMUH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust cTpoeHUs OPraHUuYECKUX
coenunenuit A. M. byrneposa, eé
OCHOBHBIE OJIO0KEHHUS

[TpakTuyeckas padora Nel.
KauectBeHnHOe onpezneneHue yrieposa,
BOJIOPO/Ia M XJIOpa B OPraHUYECKUX
BEILIECTBAX.

CocrosHue OJICKTPOHOB B aTOMEC

DneKTpOHHas IPUPOJIa XUMUYECKUX
CBS3€H B OPraHUYECKUX COCANHEHUSAX

[IpencraBienue o knaccupuxanuu
OpraHMYECKUX BEIIECTB.
Homenknarypa (cucrematuueckas) u
TPUBHAJIbHBIE Ha3BaHUS OPraHUYECKUX
BELIECTB

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE ATIKAaHOB

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuorexa [JOK
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bubmnoreka IIOK
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bubmnoreka IIOK
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10

11

12

13

14

15

16

17

18

19

20

AJIKaHBI: TOMOJIOTUYECKUM psAZl U
A30MEPHUS

Meran u 3TaH — OpoCTEeUIINE
MPEACTaBUTENMN AJTKAHOB

dusnyeckue U XUMHUYECKHE CBOMCTBA
AIKAHOB

[MuknoankaHbl

Pemenue 3a1ay Ha onpeeneHue
MOJIEKYJISIPHOM (OPMYIIBI

O0o01IeHre U CHCTeMAaTU3alus 3HAHUN
no teMe "[IpenenpHbie yraeBomopoas"”
Kontponbnas paborta Nel mo teme
"[IpenenbHble yraeBoaopoas"

AJNKeHBI: cocTaB U CTPOCHUC, CBOMCTBaA

OTUIICH U MMPOMUJICH — HpOCTCﬁHIHC
MMPEACTAaBUTECIIN AJIKCHOB

HOJ'IyLIeHI/IC U IPpUMCHCHUC AJIKCHOB

[TpakTiueckast paborta Ne 2.
«ITonydyenue 3TUNIEHA U U3YUEHHUE €TO
CBOWCTB»

AJKaMeHBI: COCTaB U CTPOEHHUE,
CBOMCTBA

Ankanuensl. byraauen-1,3 u
metunoyraguen-1,3. [lonyuenue
CHUHTETHUYECKOT0 KayuyKa ¥ pe3HHbI

bubnunorexa LIOK
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21

22

23

24

25

26

27

28

29

30

31

AJIKMUHBI; COCTaB U OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKHI PSII.

ALeTuIeH - IpoCcTeUIInit
NPECTaBUTENb AIIKHHOB

Brraucnenus no YpaBHCHHIO
XUMHYSCKOM pE€aKknuun

O00011IeHEe U CHCTEMATH3aLUs 3HAHUI
o TeMe "HenpenenbHbie
YTJ1€BOJ0POABI"

ApeHbl: OEH30J1 ¥ TOIYOJL.
TOKCUYHOCTH apEHOB

I'eneTnyeckas cBs3b yYriieBoaoponos,
IMPpUHAJICKAIIUX K pa3JIMYHbIM
Ki1accaM

[IpupoaHbIe HCTOYHUKH
YTJIEBOJOPOAOB: MPUPOAHBIN T'a3 U
MOMyTHBIE HEPTSAHBIE T'a3bl, HEPTH U
MPOIYKTHI €€ mepepadoTKH
[IpupoHbIE HCTOYHHUKHU
YTJIEBOJOPOAOB: MPUPOAHBIN T'a3 U
MOMYyTHBIE HEPTSIHBIC Ta3bl, HEDTH U
MPOIYKTHI €€ mepepadoTKu
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
o pazneny "Yriaeroaopoas"”
Kontponbnas pabora N2 mo pazneny
«YTIIeBOIOPOABD

Hpel[eJ'ILHLIC OAHOATOMHBIC CIIMPTHI:
MCTAHOJI 1 OTaHOJI. BOI[OpO,Z[Ha}I CBA3b

bubnunorexa LIOK
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32

33

34

35

36

37

38

39
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43

[TonmydyeHue 1 XMMHYECKHUE CBOMCTBA
OJIHOATOMHBIX CIIUPTOB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIULEPUH

@DeHOoJI: CTPOCHHUE MOJICKYJIbI,
buznyecKkue 1 XuMHUYeCcKre CBONCTBA,
pUMEHEHHE

O06o011eHre u cucTeMaTu3alus 3HaHu|
no reme "Crauptsl"

Anpaeruapl: GopMaIbICTUI U
aneraigbAerui. AueToH

CBoiicTBa 1 MPUMEHEHHUE AJIbJICTUIOB

OnHOOCHOBHBIE NPEACIbHBIE
KapOOHOBBIE KUCIIOThI: MypaBbUHAs U
yKCyCHasl

XVMHYECKUE CBOWCTBA U IPUMEHEHUE
KapOOHOBBIX KUCIIOT

[IpakTuueckas pabora Ne 3. «CoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD)
CteapuHOBas M OJICMHOBAsI KUCJIOTHI,
KaK MPEICTABUTEH BBICIITIX
KapOOHOBBIX KUCIIOT

Mpia Kak COJIA BBICIIIUX KapOOHOBBIX
KHCIIOT, X MOIOIlIee JAeiCTBUE
CrnoxHbIe 2(DUPHI KaK MPOU3BOTHBIE

KapOOHOBBIX KUCIOT. ['uaponu3
CJIO’KHBIX 3(pupoB

bubnunorexa LIOK
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https://myschool.edu.ru/

bubnunoreka LIOK
https://myschool.edu.ru/

bubnuoreka [{OK
https://myschool.edu.ru/

bubmuoreka [{OK
https://myschool.edu.ru/

bu6nmorexa LIOK
https://myschool.edu.ru/

bubanoreka LIOK
https://myschool.edu.ru/

bubanoreka [IOK
https://myschool.edu.ru/

bubnunorexa LIOK
https://myschool.edu.ru/

bubnunorexa LIOK
https://myschool.edu.ru/

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



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

44

45

46

47
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50

51

52

53

54

JKupsl: Tunponns, NpUuMEeHEeHHUE,
Ononornyeckas poib JKHPOB
YTrneBoasl: cOCTaB, KiacCH(pUKaIus.
MoHocaxapuasl: III0K03a, PPyKTO3a.

Onurocaxapunbl. Caxaposa

KanMaJ'I M LEJUII0JI03a KaK IIPUPOJIHBIC
IMOJIUMCEPbI

KanMaJ'I H OCJUIK0JI03a KaK IIPpUPOAHBIC
IMOJIUMCEPbI

[IpakTuueckas padora Ne4 Pemenne
IKCIIEPUMEHTAJIbHBIX 33/1a4 Ha
[IOJIy4Y€HHUE U pacro3HaBaHUE
OpPraHUYECKUX BEIIECTB

O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI
no teme "Kucnopoaconepxaniue
OpraHUYecKHue coequHeHns"
Konrponsnas padora Ne3 mo pazzaeny
«Kucnopoaconepxaiine opraHuuecKue
COEJITUHEHUS»

AMMHBI: METHJIAMHWH B aHWJINH

CsoiicTBa aMHUHOB

AMUHOKHUCIOTH KaK aMm(pOTepHbIE
OpPTaHWYECKHUE COCTUHEHUS, HX
ouosiornyeckoe 3Hauenue. [lerntuael

bubnunorexa LIOK
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but6mmoreka [IOK
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but6mmoreka [IOK
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CsoiicTBa AMUHOKHUCIOT

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS

A30T00ﬂep>1<aume TCTCPOUUKIINICCKHUC

COCOAMHCHUA

HYKJ'IeI/IHOBI)Ie KHCJIOTBI

XHUMHMA U 300pOBbE YEIIOBEKA

OO0001EHHE U CUCTEMATU3ALIUS 3HAHUM

o Teme "A3oTcozepKaiine
opraHvyeckue BemiecTna”

KonTponbnas padota Ne4 o teme
"A30TCcoeprKale OpraHnyecKue
BelecTna”

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COE€TUHEHUI

OcCHOBHEBIC METOJbI CUHTE3a
BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/If/'I.
HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA

Ilenomactel

CHUHTETHYECKUI U HATypaIbHbII
Kay4dyK

CHHTETHUYECKHE BOJIOKHA
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bubnunoreka LIOK
https://myschool.edu.ru/

but6mmoreka [IOK
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Opranuueckasi XUMusi, 4YeJIOBEK U
npupoa

67

68 O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTuuyeckue
n/n Bceero u3yyeHuss oOpasoBaTejbHbIE
padoThI padoTshI
pecypchbl
. but6mmoreka [IOK
1 Bakueiinme moHsITHS B XUMHAU 1
https://myschool.edu.ru/
OCHOBHBIE 3aKOHBI XMMUU U PACUEThI Ha 1 bubnuorexa [IOK
nX OCHOBE https://myschool.edu.ru/
[Tepunonnueckuii 3aKoH U
[Tepuonnueckas cucTeMa XMMHYECKUX
bubnuorexa [JOK

3 snemeHnToB JI. 1. MenaeneeBa, ux cBsI3b 1

. = https://myschool.edu.ru/
C COBPEMEHHOM TEOPHUEH CTPOCHUS

aTOMOB
Pacrnipenenenue >1€KTpOHOB B aTOMax 1 bubmuoreka [JOK
AJIEMEHTOB MaJIbIX [IEPUOIOB. https://myschool.edu.ru/
Pacnpenenenue 351€eKTpOHOB B aTOMax 1 bubmuoreka [JOK
AJIEMEHTOB OOJIBIIMX MTEPHOJIOB https://myschool.edu.ru/
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX
COCTMHEHUH TI0 TPYIITIaM U TIePUOJIaM. 1 bubnmnoreka [JOK
3HayeHHe NEPUOIMYECKOTO 3aKOHA 1 https://myschool.edu.ru/
CHCTEMBI XUMHUUYECKHX 3y1eMeHToB JI.1.
MenieneeBa B pa3BUTHU HAyKU

7 BaleHTHOCTB ¥ BaJICHTHBIC BO3MOKHOCTH 1 bubmuoreka [{OK

aTOMOB. https://myschool.edu.ru/
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10

11

12

13

14

15

16

17

0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

CrtpoeHue BelecTBa. XMMHUECKas CBS3b,
e€ BU/IbI; MEXaHU3MBI 00pa30BaHUS
KOBaJICHTHOH cBsI3u. MloHHAA CBS3b

Merammyeckas u BOJOpOJHAsA CBA3U

BanenTHOCTB. D1€KTPOOTPULIATENBHOCTb.

CrernieHb OKHCIICHUS. BemecTBa
MOJICKYJIIPHOT'O U HEMOJICKYJISIDHOT'O
CTPOCHUA

AMopdHOE U KPUCTAIUTMIECKOE
cocTosiHME BenlecTBa. Kpucramumueckue
pELIEeTKY.

MHoroo0pa3ue BeIecTB U ero NpUIHHAI.
MHorooGpasue BeIecTB U €ro NpUYrHbI.

Kommexcabie COCIUHCHUA

Knaccudukanus XuMHUECKUX peakluii B
HEOPraHWYECKOW U OPraHUYECKON
XUMHUU. 3aKOH COXPaHEHUsI MaCChl
BEILIECTB; 3aKOH COXPAHEHUS U
MPEBPAILCHUS SHEPTUU ITPU XUMUYECKUX
peaKkuuax

TennoBoii 3QPeKT XUMUIECKON peaKIuu
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28

29

CKOpOCTh XMMUYECKOHN peaKIuu.
Kartanus.

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3InYHbBIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

Pemrenne 3a/la4 Ha CKOPOCTb
XUMHYSCKOM pE€aKknuun

XHUMHYECKOE paBHOBECUC U YCIIOBUA €T'O
CMCIICHUA

YucThle BENIECTBA U CMECH

ITonsiTue O AUCIIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHBIE PACTBOPBHIL.

CriocoOb! BeIpaXKeHUs KOHIICHTPALIUH B
pacTBopax

peleHue 3a7a4d Ha ONpeIeTICHUE
KOHIIEHTPAllU1 pacTBOPOB
[IpakTuueckas pabora Ne2
"IIpuroTroBieHNe paCTBOPOB C 3a/laHHOM
MOJIIPHOW KOHIEHTpauuein"
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
o pasneny "TeopeTnueckre OCHOBBI
Xumun'"

KonTtponsHas padora Nel o pazageny
«TeopeTndyecknue OCHOBBI XMUMHM
ONEeKTpOIUTHYECKAS] JUCCOLHALINS.
[MonsiTre 0 BogopoaHoM moka3zaredie (pH)
pacTBopa.

-
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30

31

32

33

34
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37

38
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40

Peakmun nonHoro ooMeHa

FI/I,I[pOJ'II/B OpPraHN4Y€CKuX U
HEOPTraHUYCCKUX BECIICCTB

XuMHudecKre HCTOYHUKH TOKa

Psn ctaHmapTHBIX 3JIEKTPOIHBIX
MOTEHIINAJIOB

Koppo3sus meramios u ee
IIPEAYIPEKICHHUE

DIIEKTPOIU3

Pemenue 3amau Ha TuApoOJIn3 U
QJICKTPOJIN3

O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI
o remam "/{uccormanus. ['uaponus.
Onexrponus"

KonTponbnas padora Ne2 no Temam
" NMucconmarnus. ['maponus. Dnexrponus."

MerTanibl, BX MOJIOKEHUE B
Ilepronnueckoit cucteMe XUMUYECKUX
snemenToB 1. . Menaeneesa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
¢buznyeckue cBOCTBa METAIIIOB

XUMHUYECKHE CBOMCTBA BAKHENIIINX
METaJUIOB (HATPHH, KT, KaTbIUH,
MarHui, alfOMUHHI) U UX COETUHEHUI
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41

42

43

44

45

46

47

48

49

50

51

52

XUMHUYECKHE CBOMCTBA MEIU U €I0
COCIMHEHUN

XMMHYECKUE CBOMCTBA IIMHKA U €TI0
COeTUHEHUN

XHUMHUYECKHE CBOMCTBA TUTAHA, XpOMa U
UX CO€OUHEHUN

XUMHYECKHE CBOMCTBA KeJie3a U €ro
COCIMHEHUN

XUMHYECKHE CBOMCTBA HUKEIIS, IIJIATHHEI
U UX COSTUHEHUN

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUN
PAI HAPSDKCHUH METAJIIIOB

OKCI/IIH:I MCTaIJIOB

[IpakTuueckas pabora Ne 3. "Pemienue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
«Metamiae»"

Hewmeranbl, ux mosoxxeHue B
[Tepuoandeckoii cucTeMe XUMHUECKIX
sneMenToB . 1. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB
®dusnuecKue CBOMCTBA HEMETAIIOB.
AmoTponusi HeMeTauIoB (Ha pumepe
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)
XUMHYECKUE CBOMCTBA TraJIOT€HOB, CEPhI
1 UX COEeTMHEHUH

XuMHUecKue cBoiicTBa a30Ta, pocodpa u
UX COCOUHEHUU

bubnunorexa LIOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/

bubnunoreka LIOK
https://myschool.edu.ru/

bubnunoreka LIOK
https://myschool.edu.ru/

bubmuoreka [{OK
https://myschool.edu.ru/

bubnunoreka LIOK
https://myschool.edu.ru/

bubnunoreka LIOK
https://myschool.edu.ru/

bu6anoreka LIOK
https://myschool.edu.ru/

bubanoreka [IOK
https://myschool.edu.ru/

bubnunorexa LIOK
https://myschool.edu.ru/

bubnunorexa LIOK
https://myschool.edu.ru/

bubanoreka [JOK
https://myschool.edu.ru/
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62

XUMHYECKUE CBOWMCTBA YIJIEpO/a,
KPEMHUS ¥ UX COCIMHEHUM

BOI[OpOI[HBIC COCAMHCHUA HEMCTAJIJIOB

[IpuMeHeHNe Ba)KHEUIINX HEMETALIOB U
UX COCIMHECHUU

0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
o TeMe «HemeTamuiely. Beraucienus mo
YPaBHCHUSM XUMHYCCKHX PEaAKIMA 1
TEPMOXUMHUYCCKHE PACUETHI

[TpakTiueckas padota Ne 3. «Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
"Hemeranmsi'"»

O000111eHME U cCUCTEMAaTU3ALNS 3HAHUI
o temaM "Mertauiel" 1 "Hemeramisr"

KonTpomnbnas padora Ne3 no tTemam
«Metamnel»y 1 «HemeTaiuisy

Heopr AHUYCCKHEC U OPTaHNUYCCKUC
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpTraHN4Y€CKUC OCHOBAHUA

AMoTepHbIe HEOpraHUYECKHEe U
OpTraHUYECKUE COCANHEHUSI.
I'eneTnyeckas cBsI3b HEOPraHUUYECKUX U
OpPraHUYECKUX BEIECTB

Ponp xuMuu B 00ecIieueHuN
JKOJIOTMYECKOW, SJHEPIreTUYECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

bubnunorexa LIOK
https://myschool.edu.ru/

bubnunoreka LIOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/

bubnuoreka [{OK
https://myschool.edu.ru/

bubnuoreka [{OK
https://myschool.edu.ru/

bubnunoreka LIOK
https://myschool.edu.ru/

bu6nunorexa LIOK
https://myschool.edu.ru/

bu6nmorexa LIOK
https://myschool.edu.ru/

bubnunorexa LIOK
https://myschool.edu.ru/

but6mmorexa [IOK
https://myschool.edu.ru/
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68

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHINNAX TPOMBIIIIIEHHOTO MOTyYeHUS
BO)KHEHIITNX BELIECTB

[IpomblneHHbIN CUHTE3 AMMUAaKa U
CEpPHOM KUCJIOTBI

[Tonyuyenue yyryna u cranu
UYenoBek B MUPE BEUIECTB U MAaTEPUAIIOB

XHUMHA U 300pOBbE YEIIOBEKA

XUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH
CpEJIbl U €ro MOoCIeICTBUS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubnunoreka LIOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/
bubnuoreka [{OK
https://myschool.edu.ru/
bubnunoreka LIOK
https://myschool.edu.ru/

bubnunoreka LIOK
https://myschool.edu.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I1IeCTBO

«3marensctBO «lIpocBemienne»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

http://him.1september.ru Equnas xomrekmust LIOP: TIpeameTHas KoUTeKIus
«XuUMUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcriepuMenThl: xumus. Komneknust Poccuiickoro o61ieo0pa3zoBaTeabHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
http://www.chemistry.ru JluctaHIiimoHHas OJTMMITHAA [TO XUMHUHU:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOESKT






