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AHHOMayus K paboyeli npozpamme

y4eOHOT0 IPEeJIMETa «XUMHUS»
[Iporpamma 1O XMMUUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs

pazpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit ®@enepaiuny», TpeOOBaHU K pe3yjbTaTaM OCBOCHUS
dbenepanbHOI 00pa3zoBaTEbHON IPOrpaMMBbI cpeHero ooiiero oopazoBanus (POIIT
COO), npencraBieHHbIX B DefepaqbHOM TrOCYIapCTBEHHOM 00pa3oBaTEIbHOM
cragaapre COO, c¢ yuérom KoHuenuumu npenojgaBaHus y4deOHOro IpeaMeTa
«Xumus» B oOpaszoBarelbHbIX  opraHuzanusx Poccuiickoit ®enepanuu,
peanu3yIonmMx OCHOBHBIE 00pa30BaTEIbHBIC TPOTrPAMMBI, M OCHOBHBIX MOJIOKEHUHN
«Crtpareruu pa3putus Bocnutanusa B Poccuiickoit deaepanun Ha niepuos ao 2025
rona» (Pacnopsbxenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Pabouvas mporpamMma ydueOHOro npeamMera «Xumusy spisercs dacTeio OOI1
COO omnpenenstomei:
- COJIepKaHuE;
- IUIAaHUPYEMbIE Pe3yJbTaThl (JUYHOCTHBIC, MeETaNpeIMETHbIE U
IPEeIMETHBIC);
- TEMaTUYECKOE IUJIAHUPOBAHME C Y4eTOM paboueil Mporpammel
BOCIIUTAHHS U BO3MOKHOCTBIO ncnonb3oBanus DOP/LIOP.
Pabouass mporpamMmma oOCykjJeHa M MPUHATA PEIICHHUEM METOIUYECKOTO

0oObEIMHEHUSI M  COIJlacOBaHAa 3aMECTUTEIEM JIUPEKTOpa II0  y4eOHO-

BocniutatenbHOU pabore MBOY «l'umnazus No7».
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpenHero ooOiero oOpa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanuuy, TpedboBaHUM K pe3ylibTaTaM OCBOCHHUS
dbenepanpbHOll 00pa3oBaTEIbHOM MPOTpaMMBbl CpeAHEero oOiero o0pa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHOM cTangapTe COO, ¢ yuétom Konnenuuu npenoaaBanusi y4eOHOTO
npeaMeTa « XuMus» B 00pa3oBaTellbHbIX opranu3anusix Poccuiickoit deneparumy,
peaNu3yIoNMX OCHOBHBIE 00pa30BaTebHbIC IPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3Butus Bocnutanusi B Poccuiickoii @eneparuu Ha nepuoa ao 2025
roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOAXOJ0B K pa3pabOTKe MporpamMMbl MO XUMHUHU, K OMPEIEIICHUIO
oO1Iel cTpaTeruy 00y4YeHus, BOCIUTAHUS U pa3BUTUSL OOYHAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» i 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIEJIeH,
Collep KaHMsl, pPe3yJbTaTOB OOy4deHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHue, MoJy4yaeMoe BBITTYCKHUKAMHU
00111e00pa30BaTeIbHOM  OpraHu3alluM, SBISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CHYXXKHT 3aBEpIIAIONIUM OJTallOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, HOPMUPOBAHUSI MUPOBO33PEHHUS U OOIIEH KYIbTYpPhl
YeJI0OBEKa, a TAK)KE IKOJIOrMUeCKd 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TpUpoaHO# cpene. Peanusyercs xumuueckoe oOpa3oBaHue OOYyYarOIIMXCS Ha
YPOBHE CpEIHEr0 O0IIET0 00pa30BaHuUs CPEACTBAMHU YICOHOTO IPEeIMETa « X UMHSD,
coJlep)KaHUEe M TOCTPOCHHE KOTOPOTO OINpENEIeHbl B MpOTrpaMMe IO XUMHH C
y4€ToM crneuu@uKd HayKd XUMUU, €€ 3HAuYeHHs] B TMO3HAHUU MPUPOILI U B



MaTepUaTbHON KU3HU OOIECTBA, a TAKXKE C YUETOM OOIIMX IeJeH M MPUHIIUATIOB,
XapaKTepU3yIOUIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBI CpPEAHEr0  OOIIEero
obpazoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0COOyI0 pojb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpBHI.
OnHa BHOCHT CBOM BKJIaJ] B (GOPMUPOBAHUE PALIMOHATIEHOTO HAYYHOTO MBIIUICHUS, B
CO3JaHHE LIEJTOCTHOIO MPEACTABICHHUS 00 OKPYKAIOIIEM MHpPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAOLIET0 MHUPA, OCO3HAHUS B3aHUMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMHU, XUMHS CTalla
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIOBUEM YCIEITHOTO
TpyJla W >KM3HU KaXJIoro uieHa oOmiectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3UJaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBliEHa Ha pEIICHUE
I00ANbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHA YEJIOBEUYECTBA — CHIPHEBOIA,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM ¢ OOLIMMM UEMAMH W MOPUHIUIIAMH CpEAHEro oOIlero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3Y4YECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydaronmxcs, HEOOXOOUMYK0 UM JJs  BbIPAaOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJIOHKEHUS
o0pa30BaHus B PA3INYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomMu  TipeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannveckas xumus» u «OOImas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SBJISAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckor xuMuu. @OpMUPOBAHUE JAHHOW CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera 00ecrnevYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opas3us
BEIIIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUN XUMHUH.

Ctpyktypa comepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHu4YecKass XUMHS» CcPOpMHpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOAXO/Ja K U3Y4YeHHI0 Yy4eOHOro wMarepuana ©u OO0yCJIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENeNEHHBIX
TEOpPETUYECKUX YypOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIECTBA
paccMaTpUBAaKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHU CTPOEHHUSI OpPraHWYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXUMHUYECKMX M DJIEKTPOHHBIX
IpeCTaBICHUN O CTpoeHHH BeriecTB. CBeneHus 00 M3ydyaeMbIX B Kypce BEelIeCTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenuHeHud. B Kypce  OpraHM4eckOod XMMHUU  TMOJy4arOT  pPa3BUTHE



chopMHpPOBaHHEIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPECTaBICHUS O XUMUYECKOM CBSI3HU, KIaCCU(PUKAIIMOHHBIX MPHU3HAKAX BEILECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT X CTPOCHHMSI, 0 XUMUYECKOU PEAKITHH.

[lonq HOBBIM yrjaoMm 3peHUsi B IMpeaMeTre «XUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTcs M3yUYEHHbIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (aKTOJIOTHUYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMUSD» OOyYarOIIMMCSl TPEAOCTaBIACTCS BO3MOXKHOCTh OCO3HATH 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKHUX IMO3UIINM,
riy0e TOHSATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o01maroIel 10 OOBICHAIOMENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBAX W MPUMEHEHHH, a TAKKE O XMMHUECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs ToNoaHseTcs B Kypcax 10 u 11 kitaccoB aneMeHTaMu
COZIEpKaHMs, UMEIOIIUMHU KyJbTYPOJIOTHUECKUNA M NPUKIATHOM Xapakrep. OTH
3HAaHUS CHOCOOCTBYIOT TMOHMMAHHUIO B3aMMOCBSI3M XHMHUHU C JIPYTHMH HayKaMH,
pPacKpbIBaIOT €€ POJIh B MO3HABATEILHON U MPAKTUIECKON JIEATEIHHOCTH YEJI0BEKa,
CHOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU
Y MPAKTUYECKUX MPUIIOKEHUN XUMHUHU, TOMOTAOT BBITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHUYECKH OCMBICIIMBATh MH(POPMAIIMIO U IPUMEHSITH €€ AJIs TONOJTHEHUS 3HAHUH,
pelleHus] HHTEJUIEKTYaIbHbIX U SKCIIEPUMEHTAIbHBIX HUCCIIEI0BAaTEIbCKUX 3a1a4u. B
LEJIOM COJep)KaHue Y4yeOHOro mpeaMera «XHUMHUS» JaHHOTO YPOBHSI M3YUYCHUS
OpPUEHTHPOBAHO Ha (popMHpOBaHHE y 00YyHAIOIIKUXCSI MUPOBO33PEHUECKON OCHOBBI
JUIS TIOHMMaHusA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPraHUYECKOTO U OPTraHNYECKOro MHUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TIO3HABAEMOCTh MPUPOIHBIX SIBICHUN MyTEM IKCIIEPUMEHTA
U pelIeHus NPOTHUBOPEUYHM MeXAy HOBBIMH (aKTaMM U TEOPETHYECKUMU
MPEINOCHUTKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUU YKOJOTHYECKUX Mpodiem, a
TaKKe MpobieM cOepeKeHUsT YIHEPTETUICCKUX PECYPCOB, CBHIPhS, CO3aHMUS HOBBIX
TEXHOJIOTUM U MAaTepPHUaJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COLMAIM3ALUU
oOydaroluxcs MNPUHATBIE MPOrpaMMON MO XMMHM TOAXOAbI K OIpPEIeTICHHIO
COJEp)KaHUSI W TIOCTPOSHUS TpEAMETa TpeayCcMaTpuBaioT (hopmupoBaHUE
YHUBEPCAIBbHBIX YUEOHBIX ACHUCTBUHN, UMEIOIUX 0a30BO€ 3HAUCHUE ISl PA3IMUHbIX
BUJIOB JICITEIIBHOCTU: pEIIeHUs TpoOieM, TOUCKa, aHaimm3a W O00pabOTKU
uHbOpMaIlMK, HEOOXOJUMBIX JUid NPUOOPETEHHs OIbITa MPAKTHUYECKONM U
UCCIIEIOBATENbCKON AESITENbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUH.



B mnpakTuke mnpenonaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOTO O0OIEro
o0Opa3oBaHMsl, TaK U HA YPOBHE CPEIHETO OOIIero 00pa3oBaHUs, IPU ONPEICICHUN
COJIEpP>KATEIbHOM XAPAKTEPUCTUKHU LEeJIed W3Y4YeHUs MpeaIMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO MpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LEJICH H3y4YEeHUS
MIpEeAMETA SABJISIETCS BIOJIHE ONTPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUs TJIABHBIMU LIEJISAMU HU3YyYECHHUS IPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisIIOTCSA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUW KAk  Ba)KHEHIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIFOYEBbIE MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHNI MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
pPa3BUTHS U CTAHOBJICHUS,

e (opmMupoBaHuE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEILECTB U XUMHUYECKUX PEAKIINI1, HEOOXOIMMBIX J1JIsl MPUOOPETEHUS YMEHUI
OPUEHTUPOBATHCA B MHPE BEHIECTB U XUMUUYECKUX SIBICHUN, MMEIOLIUX
MECTO B IIPUPOJE, B PAKTUUECKOW U OBCEIHEBHOW KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuMm, conep:kaTelibHasi XapaKTepUCTUKA LIeJIel U 3a/1ay U3yYeHUs
npeaMeTa B MporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmero obOpaszoBanus. CeronHs B
MPEenoIaBaHUK XUMUU B OOJIBIIECH CTENeHH OTAAETCS MPEANOUYTEHUE TPAKTUYECKOM
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTeIbHOM OpraHU3alliK, BIaJACIONIEr0 HE HabopoM
3HaHWM, a (DYHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHHSIMU
AKTHUBHOT'O MMOJYYEHUS 3HAHUW U IPUMEHEHUS X B PEAIbHOM KU3HU ISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3U ¢ 3TUM IpU U3yUE€HUHU NIpeIMETa « XUMUS JOMUHHUPYIOLIEE 3HAUCHHE
MPUOOPETAIOT TAaKKUE 1IETU U 3a]]a4H, KaK:

ajanrtanus 00yJarommxcsi K yCIOBUSIM TUHAMHYHO Pa3BUBAIOILETOCS MHPA,
dbopMupoBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pELIECHNI B KOHKPETHBIX KU3HEHHBIX CUTYalUSX, CBA3AHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;



dopmupoBanre y OOYyYalOMIMXCSl KJIFOUEBBIX HABBIKOB  (KITFOYEBBIX
KOMIICTEHIIVI), WMEIONMX YHHBEPCAILHOE 3HAYCHUE Ui PA3JIMYHBIX BHUIOB
JESITEIbHOCTH: PEIIeHUs Mpo0seM, MOUCKa, aHanu3a U o0paboTku uHpopmalmu,
HEOOXOIUMBIX JJIsl IPUOOPETEHUS OTIbITA IEATEILHOCTH, KOTOPasi 3aHUMAET BasKHOE
MECTO B TO3HAHMUM XUMHUH, a TaKKe JUIS OLEHKH C IMO3UIHMHA JKOJOTMYECKOU
0€30IacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MPOLIECCOB HA OPTaHU3M
YeJIOBEKa U MPUPOHYIO CPEdy;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH 00yJaroMXcs: CHOCOOHOCTH CaMOCTOSATENIBHO MIPHOOPETaTh HOBBIE
3HAHUS 110 XMMHUU B COOTBETCTBHHU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIH30BATh
COBpeMEeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIONYJISIPHON HH(POPMAIIMYA XUMUYECKOTO COICPIKaHUS;

¢dopmupoBaHUEe U pa3BUTHE Y O0YUAIOMIUXCS ACCOLMATHBHOTO U JIOTHYECKOTO
MBIIUIEHUS, HAOIIOAATeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH TUIAHUPOBAHUW M TIPOBEICHUM XHMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydarommxcs yOeKIEHHOCTH B  T'YMaHHCTUYECKOH
HANpaBICHHOCTH XHMHHU, € BaXXHOHW POJM B PELICHHH TIIO0ATBHBIX MpoOIeM
PaIMOHATBFHOTO PUPOIOIOIB30BaHMS, TTOTIOJIHEHHS SHEPTETHYECKUX PECYPCOB H
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIICHHUS K TIPUPOJE M CBOEMY 3JIOPOBBIO, a TaKKe MPHOOPETCHHS OIbITa
UCTIOJIF30BaHUSI TIONYYCHHBIX 3HAHUU Uil MPHUHATUS TPAMOTHBIX DEUICHUH B
CUTYAIUSX, CBA3aHHBIX C XUMHUYECKUMHU SBIICHHUSIMH.

B yueOHOM 11aHe cpemHero oO0mero oO0pa3oBaHUS MpeaMeT «XUMHSD»
0a30BOT0 YpOBHS BXOAHT B COCTaB MpeaAMeTHOUN 06macTi «EcTecTBeHHO-HAyUYHBIE
PEMEThI».

OO1ee yncno 4acoB, OTBEAEHHBIX ISl M3YUEHHUS XUMUH, Ha 0a30BOM YpOBHE
cpeaHero obmero oopazoBaHus, coctaBisieT 68 yacoB: B 10 kimacce — 34 gaca (1 gac
B Hegento), B 11 kiacce — 34 yaca (1 yac B Heziento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3Yy4YECHMsSI BEIIECTB M HMX IIPEBPAILCHHIA:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 TNPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuM (IJI1aBlieHHue, OOyTJIMBAHUE U TOPEHNE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyragueH-1,3: cTpoeHue, BakKHEUIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKHE H
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHUs U HUTPOBAHUS), NOJIyUYEHUE U MPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IM4YHBIM
KJIaccam.

[IpuponHble HMCTOYHHMKHK YIJIIEBOAOPOAOB. [IpupoaHblii ra3 W NONMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €r0 MepepadOTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
MPOBEICHHUE IPAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUIIEHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBuE METaHOJIa M ATaHOJa HA OPTaHU3M YEIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIETIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
OpraHu3M 4enoBeka. [ [puMeHenune rauueprusa U 3THIICHTJIKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerunpl U kemouvl.  DOpMANBIAETHN, ALETAIBAEIHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIOT, peaklus dTepurKalnm), norydeHue u npumenenue. CteapuHoBas
U OJICMHOBAsi KUCIIOTHI KaK MPEJCTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  coctaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbl, (PU3HUECKHEe U XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
menu(ll), okucienne amMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHue,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heurono3bl.  Pu3nYecKue M XHMHYECKHE CBOKCTBA Kpaxmana (TUApOJu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CHHUPTOB, KauE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHE 3TaHOJIa
okcusmoM Menu(ll)), MHOroatoMHBIX CHUPTOB (B3aMMOJACHCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE MTPAKTUUECKONW pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. usnyeckue n
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HM3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
HaOJII0/IEHUE U ONKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalusi OEIKOB MpU
HarpeBaHWM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanys MeXIpEeIMETHBIX CBSA3EH IPU U3YYEHUH OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIE TTOHITHS: SBJICHUE, HAYYHBINA (akT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (O€IKU, YIJIEBOIbI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepumoanueckoil cuctembl
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUSI CBOWCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

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

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILECHUS S HEPTUH IPU XUMHUECKUX PEAKIIMIX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUYEeCKOe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHUE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M MX NPEBPALICHUN:
neMoHcTpauus Tabmun «llepuonnueckas cucremMa XuMHUecKux 3neMeHToB [, .
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TOMOILbIO YHUBEPCAILHOTO MHIMKATOPA, PEAKIIUM HOHHOTO 0OMEHa), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€rsl 10 ypaBHEHMSAM XUMHYECKHUX pEaKUMHd, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM MOHITHUS «MACCOBast JOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOWMCTBA BAXKHEWIIIMX HEMETAJUIOB (TaJOre€HOB, CEpPbI, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. [lonoxenne meramnoB B [lepromnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOWCTBA BAXHEWIMX METAUIOB (HATPUM, Kaluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OIMCAHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl Maccel BelllecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMum B 00€CrieY€HUU SKOJIOTUYECKOW, SHEPreTUYECKON W MUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuajbl, KpPacCKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 0€30MaCHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBON XUMUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEeHUHM oOmed
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuKa: MaTepus, SHEPTUS, MACCA, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOM, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kneTka, opraHuW3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChl.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMMHUHA
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4YarolIUMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLUMAIBHBIX HOPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YYE€OHBIX U M03HABATENBHBIX 3a/1a4, BBIIOJTHEHUN XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOIIEHUS K HUCTOPUYECKOMY UM HAy4YHOMY HACJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpEeCca U NMO3HABATEIbHBIX MOTUBOB B ITOJIYUYE€HHUH U MMOCIEAYIOEM aHATIU3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME TMOCIEACTBUU ITHX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil 0e30MacHOro oOpalleHHus ¢ BEHIeCTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAMUBUAYAIbHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOodecCruid pa3IuvaHoOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu U pean3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HHU Ha 3€MJIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYNKaAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PAa3BUTOTO SKOJIOTMUYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JESATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKpPYXKaloleM MHUpPE KaK O €IMHCTBE MPHUPOIBI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTEpHAIBHOW KYJbTYPBI, PEIICHUH TJIOOAIBHBIX MPOOIIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENTHOTO TPY/Ia ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KKIOTO YIeHA OOIECTRA,;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



IPOUCXOASAIINX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephbIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cepax NMpodhecCuoHaIbHON

JESATEIBbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa W CHEUU(PUKY METOJIOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTHUe);

yHHUBEpCcaJbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBaHue (GyHKIIMOHATBEHOM
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJorMYecKue aeiicTBHS:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMBATh HMX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABJIUBATh IMPUYUHHO-CIICIICTBEHHBIC CBA3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W TMPOTHBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peaKIuu
— TIPU pPEIICHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyITUpPOBAThH IENN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOMN
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAYy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypcel IHTepHeTa), aHaIu3upoBaTh UHPOPMAIIMIO PA3IUYHBIX BUIOB U (PopM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(dbopMyIMpoBaTh 3aMpPOChl U MPUMEHATh Pa3IUYHbIE METOJbI IIPU MOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TPEACTAaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUYECKON
uHpOpMalMel: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HaKH U CUMBOJIBI, (pOopMyJIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JTUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYyIHMPOBATH CBOM  TMPEIAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHUS Kypca «OpraHuueckas XHUMUSI»
OTPAKAIOT:

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



B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHON
IPAMOTHOCTH, HEOOXOMMOM JJI pEIEHUs] MPAKTHYECKHUX 3a/1a4 U SKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJEpKAILNE COCOUHEHHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUS
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKa;

C(OPMUPOBAHHOCTh YMEHMH BBISIBIATH XapaKTE€pPHbIE NMPU3HAKU TOHATHUH,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NpPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJICKHOCTh HM3yUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynme CoeluHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cucrematnueckoir HomeHknatype (IUPAC), a taxke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCJIOTA, IIIH0K034,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. bytnepoBa aisi 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, dTHJICH, TIPOINUJICH, alleTUiIeH, OyTanuen-1,3,
MeTu0yTaaueH-1,3, 0eH3051, METaHOJ, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAasl KHCIIOTa), WLTIOCTPUPOBATh T€HETHYECKYIO CBSI3h MEXKIYy HUMU
YPaBHEHUSIMA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
MIPUMEHEHHUE TIPOIYKTOB EPEepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS ISl TPUHATHS pEUIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTyalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U U3YYCHHE €0 CBOMCTB, KaUE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MTPU HArPEBaHKH, [IBETHBIC PEAKIIMK OCITKOB) B COOTBETCTBUHU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GhopMyITHUPOBATHh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOM NESITEIBHOCTH B IEIIAX
COXpaHEHHUs! CBOETrO 3/I0POBbS M OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEIllECTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax CrHocoObI
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHa0OBUASIIMX OOYy4YalOIIMXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsnesie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Paszgea 1. TeopeTudeckue OCHOBBI OPraHUYECKOW XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTIIEBOIOPOABI — aTKAHBI 2
29 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 5 1
AJKaJMEHbI, ATKUHBI
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznea 3. Kuciiopoacoaep:kamue opranHudeckue coeJuHeHHs
3.1 Cnuptsl. ©enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

13

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazaeny 3
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne aTa ugposbie
n/n Tewa ypoka Bcero Kontpoaeusie — Ipakrueckue f{lsyqeﬂnﬂ :)lﬁlc)l;I;OBaTeﬂbele
padoThI padoThI pecypenI
1 [Ipenmet opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYECHUE
Teopus cTpoeHUst OpraHUYECKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux semectB. Homenkinatypa 1
(cucremaTuyeckas) U TpPUBHAIbHBIC
Ha3BaHMsI OPraHNYECKUX BELIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — IpocTenIIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIEeH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
8 IIpakTruyeckas padora Ne 1. «Ilomyuenue 1 1
STWIEHA U U3yUYEHUE €T0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyTanuen-1,3. [Tonydenue 1

CHUHTCTUYCCKOI'O KayuyKa U pC3UHLBL




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKUI PSII.

10 N
Anerunes — npocTenmumi
IIPEJCTaBUTEIb AIKUHOB

11 Brluncienus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b yIrieBOJOPOJIOB,
NPUHAIIEKALIMX K Pa3IMYHbIM Klaccam
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOJIOB:

14 MPUPOJIHBIN ra3 U MOIMyTHHIE He(TIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOJOB:

15 MPUPOJIHBIN ra3 U MOIMyTHHIE He(TIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHo1. BogoponHas cBs3b

18 MHoOroaTroMHbl€ CIUPTHI: TUIICHTIIUKOJIb
Y TJIMLEPUH
DeHOI: CTPOEHUE MOJIEKYIIBI,

19 ¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
MIpUMEHEHHE

20 Anbnerusisl: GopMaNbIeTUa U

alcTaabACTUa. AI_ICTOH




OHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE

21 KHCJIOTBI: MypaBbHHAsI M YKCYCHAs

29 [Tpaktuyeckas padora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK

23 MPEACTABUTEH BBICIIUX KaPOOHOBBIX
KHCIIOT

24 MpbLi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 Xupsl: rugponus, npuMeHeHue,
OuoJIOrNYecKast poJib KHUPOB
VYrneBoabl: cocTaB, KiaccuPUKaAIUS.

27 Bakneiiume npencTaBuTeNn: TIIIOK03a,
bpykTo3a, caxaposa

08 Kpaxmai u mesmosno3a Kak mpupoTHbIe
MTOJINMEPHI
KontponbHas padota mo pasaeny

29 «Kwucnopoacoaepxariue opraHuuecKie
COCIMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJTUH
AMUHOKHUCITOTHI Kak aM(OoTepHbIE

31 OpPraHHYECKUE COCTUHEHUS, HX
Ouosiornyeckoe 3HaueHue. [lentuab

32 benku xak npupoaHbie

BBICOKOMOJICKYJISIPHBIC COCIMHCHU A




33 OcHOBHbIE IOHATHS XUMHUH ) 1
BBICOKOMOJIEKYJIAPHBIX COCTUHEHUIN
OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[Inactmaccel, Kay4yKkH, BOJJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME










YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus / 'abpuensa O.C., OctpoymoB WN.I'., CiagkoB C.A., AKITMOHEPHOE

obmectBo «M3maTenscTBO «IIpocBerieHne»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

Xumus. 10 knacc. ba3zoBelil ypoBeHb. MeToinueckoe nocooue

Hctounuk: https://rosuchebnik.ru/material/himiya-10-klass-bazovyy-uroven-
metodicheskoe-posobie/?utm_source=yandex.ru utm_medium=organic

utm_campaign=yandex.ru utm_referrer=yandex.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://biologylib.ru/catalog/
http://www.virtulab.net
https://interneturok.ru/

https://interneturok.ru/ http://bio.1september.ru/urok/ http://biology-online.ru/



http://www.cellbiol.ru/ http://www.bioword.narod.ru/ http://biodat.ru/

http://www.ancientbeasts.ru/






