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MNOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XMMUM Ha YpOBHE CpeAHEro oouiero oopazoBaHus pazpaboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepanuny,
TpeOOBaHUI K pe3y/lbTaTaM OCBOEHHUs (eaepalbHOW 00pa30BaTEIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenuuu npenopaBaHusi yueOHOro Ipeamera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yomnuXx OCHOBHBIE
o0Opa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJNIOKEHUH «CTpaTeruu pa3BUTUS BOCIIUTaHMS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue IlpasurensctBa PO ot 29.05.
2015 Ne 996 - p.)

OCHOBY IOJIX0/I0B K pa3padOoTKe MPOrpaMMbl 0 XUMHH, K OIPEACTICHUIO 00IIeH cTpaTeruu
00y4yeHMsI, BOCIIMTAHUS M Pa3BUTUS OOy4arOIIUXCS CPEeICTBAMM Y4eOHOIo Impeamera «XUMHUsD)
quist 10-11 kimaccoB Ha 6a30BOM YPOBHE COCTaBWIIM KOHLENTYyaabHbIe nosioxkeHuss ®I'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COiep KaHus, Pe3yJIbTaTOB 00y4YeHusl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBMM C JaHHBIMU MOJOXKEHUSAMH IIpOrpamMma 1o XumMuu (0a30BbIH ypOBEHb) Ha
YPOBHE CpeIHEro 00mIero 00pa3oBaHus:

—yCTaHaBIMBAaeT 00s3aTesbHOE (MHBAapUAHTHOE) MPEAMETHOE COAEp)KaHue, Ompeaesser
KOJINYECTBEHHBIC U KAUECTBEHHBIE €r0 XapaKTEPUCTHKU HA KKIOM dTare U3ydeHHs MpeaMera,
npeaycMaTpuBaeT NPUHLIHUIIBI CTPYKTYPUPOBAHUS COAEPIKAHUS U PACHIPEIENIEHHS €ro 10 KlaccaM,
OCHOBHBIM pasfiefiaM U TeMaM Kypca;

—YCTaHABIMBAET pacHpelesieHue Y4YeOHbIX 4YacoB [0 TEMaTHMYECKUM pas3jeiiam,
PEKOMEHAYET MPUMEPHYIO MOCIEI0BATEIBHOCTh M3YUEHHS OTAENBHBIX TeM Kypca C Y4E€TOM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
ocobenHocTtel oOydaromuxcst 10-11 kmaccos;

—7aéT METOAMYECKYI0 HHTEepIpeTaluio Iefeil H3ydeHus TIpeaMeTa Ha YpOBHE
COBPEMEHHBIX IMPUOPUTETOB B CHUCTEME CpeIHEro obmiero oOpa3oBaHUs, COJEP)KaTEIbHON
XapaKTEPUCTHKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOECHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl
cpenHero oOmiero o0pa3oBaHUs (JIMYHOCTHBIX, METAINPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX
BUJOB Yy4eOHO-TIO3HABATENBHOM JESITEIbHOCTH OOYYaroIerocsi Mo OCBOEHHUIO COAEp)KaHUS
npeaMera.

[To BceM Ha3BaHHBIM MO3MILMSAM B MPOrpaMMe M0 XUMHH COOJIIO/IeHa TPEEMCTBEHHOCTD C
denepanbHOM paboyeil mporpamMmoil OCHOBHOTO OOIIero oOpa3oBaHUs MO XUMHH (s 8—
9 kaccoB 00pa3oBaTeNbHBIX OpraHU3aIil, 6a30BbIi YPOBEHB).

XuMuyeckoe oOpa3oBaHHE, MOJIy4aeMO€ BBIIYCKHUKAaMHU  00I1€00pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM YacThblo MX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIMM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTE!, MPUCYIIHNX LIETOCTHOIN CUCTeME XMMUYECKOT0 00pa30BaHusl. ITH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MIPHUPOIBI, (POPMHUPOBAHUSI MHUPOBO33PEHUS M OOIICH KyJIbTYyphl YeJIOBEKa, a
TaKXe 3KOJOIMYecKM OOOCHOBAHHOTO OTHOULIEHHS K CBOEMY 3/I0pOBBIO U IMPHUPOTHON Cpene.
Peanusyercs xumuueckoe oOpa3oBaHHe OOyYarOIIMXCS Ha YPOBHE CPEIHErO0 OOIIETro
00pa30BaHUs CPEICTBAMU YUeOHOTO MpeaMeTa «XUMHUs», COAECPKaHUE U IMOCTPOEHUE KOTOPOTro
OTIpeNeNIeHbl B TPOTpaMMeE 10 XUMHH C YY4E€TOM CrHenu(UKH HAyKW XHMHUH, €€ 3HAYCHHS B
MO3HAHUU TPUPOABI U B MaTEPUANBbHOM >KU3HM OOIIECTBa, a Takke ¢ y4ETOM OOIUX Iieneil u
NPUHIAIIOB, XapaKTePU3YIONIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpEIHEro O0Imero
oOpazoBanus B Poccuiickoit @enepanun. Tak, Hanmpumep, npu (HOPMUPOBAHUM COJEPIKAHHS
npeaMera «XUMHES YITCHBI CIIeTyIOIIIe MTOJIOKEHUS O CTIeupUKe U 3HAYCHUN HAYKU XUMHH.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B COBPEMEHHOM
[MBWJIN3AIMU, B CO3IaHUM HOBOHM 0a3bl MaTepHabHOW KyabTypbl. OHa BHOCHUT CBOW BKJIAJ] B
(opMHpOBaHUE PALIMOHAILHOIO HAYYHOT'O MBIIIIECHHS, B CO3JAHUE LIEJOCTHOTO MPEICTaBICHUS
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00 OKpYKaroIeM MUpPE KaK O €UHCTBE PUPOJIBI U YeNIOBEKa, KOTOpoe (OPMUPYETCS B XUMHUHU Ha
OCHOBE ITOHMMAaHMs BEILECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBS3U
MEXy CTPOCHHEM BEIIECTB, MX CBOMCTBAMHU M BO3MOXKHBIMU 00JacTAMHU NMpUMEHEHHS. TecHO
B3aMMOJCHCTBYSl C IPYTMMHU €CTECTBCHHBIMU HayKaMH, XMMHs CTajla HEOTHEMJIEMOM 4YacThHIO
MHUPOBOW KYJIbTYPHl, HEOOXOJMMBIM YCIOBHEM YCIIEIIHOTO TPyAa W >KM3HHM KaXJOTO 4IeHa
obmectBa. CoBpeMeHHasi XUMMsI KaK HayKa CO3UAaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMH
HalpaBjieHA Ha peIHIeHHEe TII00aJbHBIX NPOOJEeM YCTOWYMBOIO pa3BUTHS YEIOBEYECTBA —
CBIPbEBOH, SHEPreTUYECKOH, MUIIIEBOH, IKOJOTUUYECKON O€3011aCHOCTH U OXPaHbl 3/J0POBBS.

B cootBercTBHM C OOMKMMH LENAMH WU TPUHLUIAMH CpPEIHEro o0mero oOpa3oBaHUS
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb N3YUYEHHUST) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO TOATOTOBKY OOYYaromuXcs, HEOOXOAMMYIO MM s
BbIpa0OTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOIO BKIIOYEHHS B KHM3Hb COLUYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocrapisromyMu npeamera «XuMus» SBIsI0TCS 6a30Bble Kypcbhl — «OpraHuyecKkast XUMUs»
u «OO011as 1 HeoOpraHUYecKas XUMHUsI», OCHOBHBIM KOMIIOHEHTOM COZIEpKaHUsI KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI HAyKH: CUCTEMA 3HAHUI 10 HEOPTaHUYECKOM XMMHUH (C BKIIOUEHUEM 3HAHUHN U3
o0u1eil XMMHUM) 1 OpraHuyecKoil XxumMun. PopMuUpoBaHUE JAHHOW CUCTEMbI 3HAHUH IIPU U3y4YEHUU
npeaMera o0ecreynBaeT BO3MOKHOCTb paCCMOTPEHHsI BCET0 MHOT000Opa3us BELIECTB HA OCHOBE
OOLIMX MOHITHUH, 3aKOHOB ¥ TEOPUN XUMHUH.

CrpykTypa conepxanus KypcoB — «Opranudeckas xumus» U «OO1iast 1 HeopraHudeckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMMe M0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0/Aa K W3Y4EHUIO
yuyeOHOro Matepuajia M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DAa3BUTHEM 3HAHUM Ha
ONpeAeNEHHBIX TEOPETUUYECKUX YpPOBHSAX. Tak, B Kypce OpraHMYeCKOM XHMMHU BEIECTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OPraHMYECKUX COCAVHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX HMPEJCTaBICHUNW O CTPOCHUH BEIIECTB.
Ceenenus 00 u3ydaeMbIX B Kypce BELIECTBaX HAlOTCA B PAa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUsS MEpBOHAYaJIbHBIE
MPEJICTABICHUSI O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MTPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIINH.

[Ton HOBBIM YIJIOM 3peHHsI B IpenMere «XuMus» 0a30BOro ypoBHS paccMaTpHUBaeTcs
U3y4eHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHUYECKUH Marepuan u
(dakTosornuecKre CBEACHMS O BEUIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJIO0JIOTMYECKUX TMO3UIINM,
riy0xe TMOHATh UCTOPUYECKOe H3MEHeHHME (PYHKIMI 3TOro 3akoHa — OT oOoOIaromiei 1o
00BSACHSIONIEH U TPOTHO3UPYIOLIEH.

Envnasg cucrema 3HaHUN O Ba)KHEHIIMX BELECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MPUMEHEHUH, a TaK)Ke 0 XMMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHsiercs B Kypcax 10 m 11 kmaccoB  »aneMEHTaMH  COJEpKaHHs,  UMEIOIUMHU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aMMOCBSA3M XMMHHU C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B II03HABaTEIBHON U
MPAKTUYECKON JEsITeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K TpoIleccy
TBOpYECTBA B 00JACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHSTh €€ /sl NOMOJHEHUs 3HAHWU, peleHUs
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTAIIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enom coaepxaHue
yueOHoro npeamera «XUMHsS» JaHHOTO YPOBHS M3Y4YEHHUs OPUEHTHPOBAHO HA (hOPMUPOBAHHE Y
00y4aroIuXxcsi MUPOBO33PEHUYECKON OCHOBBI AJIsl MOHMMaHUS (PUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPIaHUYECKOIO M OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SBICHUM MMyTEM 3KCIIEPUMEHTA
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U pEUICHUS TPOTHBOPEUYHMA MEXKIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEAMOCHUTKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTMYECKUX MpoOIieM, a Takke MpodiieM cOepexeHus
HSHEPreTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nuane peuienus 3a1a4 BOCIUTaHUS, Pa3BUTHUS U COLIMANTU3ALINN 00yYarOIINXCs IPUHATHIE
IporpaMMoil Mo XMMHHM TOJAXOJAbl K ONPEICICHUIO COJEPKaHMUS W TOCTPOEHUsS TpeaMeTa
pelycMaTpuBaloT (OPMHUPOBAHUE YHHUBEPCAIbHBIX YYEOHBIX ACWCTBUN, HMEIOIUX 0a30BoOe
3HAQUCHHUE ISl Pa3JIMYHBIX BUJIOB JICSITEIIBHOCTU: pEIIeHUs] MpoOjieM, IMOUCKa, aHaiu3a u
00paboTkn wHGMOpMAIMK, HEOOXOIUMBIX IJIsi TPUOOPETEHUS ONbITa MPAKTHYECKOW U
MCCJIEI0BATENbCKOM JIEATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B ITO3HAHUU XUMUHU.

B npaktuke npenojaBaHus XMMHH KaK Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHUsI TakK U
Ha YPOBHE CPEIHEr0 00I1ero oopa3oBaHus, P ONPEACICHUN COACPIKATEIbHON XapaKTePUCTHKH
nene W3ydeHHs IpelMeTa HalpaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTH TPAJULMOHHO
npu3Haéress  (OPMHUPOBAHHE OCHOB XHUMHYECKOW HAykH Kak o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUIECKOM JIeATEeIHbHOCTH YeNIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKOM TOUKH 3PEHUS] TAKOW IMOJXOJ K OMpPENETICHUIO Iee U3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMU IEJISIMH HM3y4YeHHUs TpeaMera «XuMmus» Ha
6azoBoM ypoBHe (10-11 ki1.) aBnsroTCS:

—(dOpMUPOBAHHE CHCTEMBl XHMHYCCKHX 3HAHWA KaK BaXHCHWINEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOpPOM JieKaT KIIOYEBbIE TOHSTHS,
dbyHIaMEHTaJIbHBIC 3aKOHBI M TEOPUM XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M TTOHMMaHUE
CYIITHOCTH JOCTYIHBIX 00OOIIEHUI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HaKOMJIEHHE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

—dopMUpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAyYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOpPETEHUs YMEHH OpPHUEHTHUPOBATHCS B MHpPE
BEILECTB U XUMHUECKHUX SIBICHUN, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUYECKOMN U TOBCEIHEBHON
KU3HU;

—pa3BUTHE YMEHUN U CTIOCOOOB JIeATETHbHOCTH, CBA3aHHBIX C HAOIOIEHUEM U 00bSICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHNEM TIPaBUIT OE€30M1aCHOT0 OOpPAIEHHS C BELIECTBAMH.

Hapsiny ¢ aTuM conepxaTenbHasi XapaKTepUCTUKA LEJIel U 3aJad MU3y4eHUs MpeAMeTa B
mporpamMme 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUYU C HOBBIMU ITPUOPUTETAMU B
cucTeMme cpefHero odmiero oopaszoBanus. CeroHs B MPenojaBaHuU XUMHH B OOJIbIIEH CTETIEHU
OTHAETCS MPENNOYTCHUE MTPAKTUUECKON KOMIIOHEHTE COJIEp KaHusI 00yUeHUsI, OPUEHTUPOBAHHOM
Ha TOJTOTOBKY BBIMYCKHHKA OOIIE00pa30BaTEIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUHW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0aMH M YMEHUSMU aKTHBHOTO
MOJTyYeHUs 3HAHUN U IPUMEHEHHS MX B PEaTbHON KU3HU ISl PEeIICHUS MPAKTUYECKUX 3a/1a4.

B 9T0i1 CBsI3M nipH U3ydeHUH NpeaMeTa «XUMUS» TOMUHHUPYIOIIEE 3HaUeHNE TPHOOPETAIOT
TaKHe [EeH U 33]]a9, KaK:

—aganTanus  OOydJalomuxcs K  YCIOBUSAM JUHAMHUYHO  PAa3BUBAIOIIETOCS MU,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

—¢opMupoBaHue y OOydarouxcs KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3TUYHBIX BUIOB JEATEIBHOCTH: PEIICHHS MTPOOIeM,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHs OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJHYIO CPENLY;

—Ppa3BUTHE NO3HABATEJIbHBIX UHTEPECOB, MHTEIUIEKTYabHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENILHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE HH()OPMAIIMOHHBIC
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TEXHOJIOTUH JIJIsl TIOMCKA M aHAJIK3a Y4eOHOH M HayYHO-MOMYJIIPHON MH(POPMAITUH XUMUYECKOTO
COZICPIKAHHUS;

—(GopMHpOBaHUE U pa3BUTHE Yy 00YUAIOIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBILIUICHUS,
HaOJIOJaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUECKOTO SKCIIEPUMEHTA;

—BOCIIUTaHHE Yy OOydJarommxcs YOeKIEHHOCTH B TyMaHHCTHYECKOH HAaIpaBIEHHOCTH
XUMHH, €€ BaXHOW PpOMM B  PEUICHHHM TJIOOAJIBHBIX  MPOOJIEM  paIllOHAIBHOTO
HPUPOJIOIONB30BAHMS, IONOJIHEHHUS YHEPreTUYECKUX PECypCOB M COXPAaHEHUS IPHPOTHOTO
pPaBHOBECHSI, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO OTHOLICHHS K IPUPOJIE U CBOEMY 37I0POBBIO,
a TaKoke MPUOOPETEHHUS OMBITA MCIOIb30BAHUS TTOJYYCHHBIX 3HAHUN JUIS MIPUHATHS TPAMOTHBIX
pELICHHI B CUTYallUsAX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSIMHU.

Llenn m 3amaum m3ydeHHs mpenMmera «XHUMHUS» TONYYHIH MOIPOOHYI0 METOJHYECKYIO
uHTEepnpeTanuio B pasnene «llmaHupyemple pe3yapTaTbl OCBOCHHUS NMPOTPaMMBbl MO XHMHUUY,
Onmaromapsi yemy oOecrie4eHO Y€TKOe MpPEACTaBJICHHE O TOM, KaKhe 3HAHUS U YMEHUS UMEIOT
npsMOE OTHOIIEHHUE K pea3aliii KOHKPETHOW TIeITH.

MECTO YYEBHOI'O IIPEJMETA «XUMMUS» B YYHEBHOM IIJIAHE

B y4yeOHOM miaHe cpemHero oomero o0pa3oBaHUs MpeaMeT «XUMHS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB IpeIMeTHOM obnacTu «EcTecTBeHHO-HayuHbIe IpeaMeThl». Obliee Yicio 4acos,
BBIJICIICHHBIX JUIS U3Y4eHHs] XUMHH (YTiyOJIeHHBIH ypOBeHb) — 68 4acos:

-B 10kmacce — 34wuvaca (luac B Hememo): 17 aymutopHbix dacoB, 11 yacos
CaMOCTOSITENIbHOW PadOThI, KOHCYJIbTAIIMH — 2 Yaca, HAMCAHUE TIOTYTOAOBBIX JUArHOCTHYECKUX
paboT - TECTOBBIX 33aJJaHUH, pa3MEILEHHbIX Ha 00pa3oBaTebHOM NopTaie «BupTyaipHas mKkoaa»
(https://vsdo.ru) - 4 gaca;

-B 1l kmacce — 34uaca (lyac B Heaemo): 17 ayautopHbelx uyacoB, 11 yacos
CaMOCTOSITENIbHOW PabOThI, KOHCYJIBTAIIMH — 2 Yaca, HAIMCAHUE MOTYTO0BBIX JHATHOCTHYECKUX
paboT - TECTOBBIX 33aJJaHUH, pa3MEIlIEHHbIX Ha 00pa3oBaTebHOM NopTajie «BupTyanbHas mkoaa»
(https://vsdo.ru) - 4 4aca;

Be10op npoBezieHns 1a60paTOpHBIX PadOT U OMBITOB OCYIIECTBIIEH € YUETOM OCOOEHHOCTEH
JUCTAaHIIMOHHOTO O0Y4YEHHS.
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COJEPKAHUE YYEBHOI'O IIPEJMETA!
10 KJIACC

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHuyeckod XMMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B MOJYYEHUU
HOBBIX BEUIECTB U MaTepuaioB. Teopus cTpoeHHsI oprannyeckux coeaquHenuit A.M. bytieposa,
e€ OocHOBHble NONOXKEeHUA. CTpyKTypHble (DOpMyJibl OpraHMYECKMX BellecTB. I'omororus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o kiaccu(UKaluy OpraHMuecKux BeniecTs. HomeHknatypa opraHuueckux
coeIMHEHUH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE HA3BaHUS BAKHEHIINX IIPEICTaBUTENEH KI1aCCOB
OpPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX NIPEBPALLEHUI

O3nakomiieHHe ¢ oOpa3llaMu OpPraHMYECKHUX BEIIECTB M MaTepuallaMd Ha HMX OCHOBE,
MOJICIIMPOBAHKIE MOJICKYJI OPraHMYECKIX BEUIECTB, HAOII0ICHUE U OITMCAHNE JEMOHCTPAIMOHHBIX
OIIBITOB 10 MPEBPALIEHNUI0 OPIraHUYECKUX BELIECTB IPU HarpeBaHuu (IUIaBJICHUE, OOYIIIUBaHUE U
TOpPEHHE).

JlemoHcTpauu:

— O3HAKOMJIEHHE C 00pa3liaMM OpPraHMYEeCKUX BEIECTB U MaTepuajaMH Ha UX OCHOBE; —
OTIBITHI 110 MIPEBPALICHUIO OPraHUYECKUX BEUIECTB IIPU HarpeBaHUH (IIaBJI€HUE, OOYIJIMBAaHUE U
TOpEHUe).

JlaGopaTopHBbIE OTBITHI:

— MOJIEJIUPOBaHNE MOJIEKYJI OPraHMYECKUX BEIIECTB

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTWUYECKUH psaja. MeTraH W 3TaH — mpocTeilimue
IPEeJCTaBUTEINN ANKAHOB: (PU3UYECKHE U XUMUUECKUE CBOMCTBA (peaKIK 3aMELICHHUs U TOPEHUs),
HaXO0X/IeHUE B IPUPO/IE, TOITYUEHUE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psiA. DTHIEH U NPONWIEH — IpocTeime
NPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpOBAHUS, TUAPATALlUU, OKUCIEHHS U TIOJMMEpH3allui ), TOJy4YeHHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaxHEHIINe XMMHYECKUE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
INPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuuy TMIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (u3MUeCKHMEe M XMMHUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJYYEHHE M NpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOIyYeHUe U
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJaMH,
MIPUHAJIEKANIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpupoaHble UCTOUYHUKU YTIIEBOJAOPOAOB. [IpupoaHbIi ra3 U MOMyTHbIE HEPTSHbIE Ta3bl.
Heds u e€ npoucxoxaenue. CnocoObl mepepaboTKu HePTH: EpEroHKa, KPEKUHT (TEPMUUYECKHIH,
KataauTuueckuit), mmponus. Ilpoaykrsl mnepepa®oTku  HedTH, HX MpPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepaboTKy.

DKCrepuMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALLIEHUI

MopnenupoBanue MOJEKYJd YIJIEBOJOPOJOB M  TaJOr€HONPOU3BOJHBIX, IPOBEAECHUE
MPAKTUYECKON pabOThI: MOTYYEHHE STUIIEHA U U3yUYE€HHUE €TO0 CBOMCTB.

JleMoHCTpanuu:

— BuAeopparMeHT «BylKkaHu3anus pe3uHs».

! KypcuBOM B JIaHHOM TEKCTE BBLACIEHBI 3JIEMEHTHI COAEPKAHMS yu4eOHOr0 Marepuaia, KOTOphIE M3y4aroTcs B
03HAKOMUTEJILHOM ILJIaHE U HE BKIIIOYAIOTCS B COCTaB MpeIMETHBIX pe3ynbTatoB ocBoeHust OOII COO.
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JlaGopaTopHBbIE OTBITHI:

— KauecTBEHHOE OIpeziesieHue YIiiepoJa U BOJOPO/ia B OPraHMYECKUX BEIIECTBAX;

— 03HAKOMJIEHHE ¢ 00pa3lamMy IJIacTMacc, KayayKoB U PEe3HHbI;

— MOJIETIMPOBAHUE MOJIEKYJI YIIIEBOJOPOJIOB U raJIOr€HOIPOU3BOIHBIX.

[TpakTuyeckue paboOTHI:

No 1. ITonyyeHue 3THiIeHA U U3yYEHHE €T0 CBOMCTB.

Pacuérurie 3agaun

Bbuncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00OBbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUH).

— OIlpeiesIeHue MOJIEKYISIPHOM (hOpMYIIBl OPraHMUECKOTO BEIIECTBA [0 MACCOBBIM JOJISIM
ATOMOB XMMHUYECKUX DJIEMEHTOB;

— pacy€Thl IO YPAaBHEHUIO XUMHUYECKON peaKiuu

Kucaopoacoaep:xamme oprannyecKkue coeMHEHUS

[IpenenpHBIE ONHOATOMHBIE CIUPTHL. MeETaHOI M JTAHON: CTPOCHHE, (U3NYECKHE W
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHrue. BogopoiHbie cBsI3u MEXAy MOJIEKYJaMHu cupToB. JlelicTBUe MeTaHoJIa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKA.

MHOroaToOMHBIE CHUPTHL. JTWICHTIIMKONIb W TIUIEPUH: CTpOeHHWe, (u3mueckue W
XMMHUYECKHE CBOMCTBA (B3auMOJIHCTBUE CO IIETOYHBIMU METaJlJIaM1, KaUeCTBEHHAsI peaKiys Ha
MHOrOaTOMHbIE CHUPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHIJIUKOJIS.

@DeHoII: CTPOCHUE MOJICKYJIBI, PU3NIECKHE U XMMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anpaeruapl U kemownvl. DopManblIeruj, aueTalbJIerujl: CTpoeHue, (QU3NUecKue u
XUMHYECKHE CBOWCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIIEHMS, KAaYECTBEHHBIE DEAKIIMH),
MOJIy4Y€HUE U IPUMEHEHHE.

Ayemon: cmpoenue, ¢usuueckue u xumuueckue ceoucmea (peaxyuu OKUCIEHUS U
60CCMAHOBIICHUS), NOTYYUEHUE U NPUMEHEHUE.

OnHOOCHOBHBIE IpefieNIbHbIE KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHasi KHCIIOTBI:
CTpoeHHe, pU3nYecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIus
TepuUKanMK), ToJNyyeHHe U mpuMeHeHue. CTeapuHOBas U OJEMHOBas KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KMCIOT. Mbla Kak COJIM BBICHIMX KAPOOHOBBIX KHUCIIOT, UX
MOIOLIEE NECUCTBUE.

CrnoxHble 3¢upbl Kak IPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApONH3 CIOKHBIX 3QHUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonoruueckas poiib KUpPOB.

YrneBonpl: cocTaB, KiIacCU(PUKAIHS YIIEBOJAOB (MOHO-, IU- U TIOJIMCcaxapu bl ). [ moko3a —
IOPOCTEUIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuom menu(1l), okucnenue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIIOKO3bl), HaXOXICHHE B TPHPOJE, MPHUMEHEHHE,
Ouonoruueckas posib. @otocunres. PpyKTo3a Kak U30Mep IITFOKO3bI.

Caxapoza — npedcmasumens 0Oucaxapuoos, 2uopou3, HAX0JNdCOeHue 6 npupooe u
npumeHeHue.

Kpaxman u nemironosa kak npupojHsle noiauMmepsl. CTpoeHue Kpaxmaia U LEeJUTFOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIn3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJIBHBIE METO/IbI U3YUEHUS BEIIECTB U UX NIPEBPALLEHUI

[TpoBenenue, HaOMIOIEHUE U ONMKCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KAueCTBEHHbIE pPEaKLUUU OJHOATOMHBIX CHUPTOB (OkucieHue sTaHosia okcugoMm menu(Il)),
MHOTOATOMHBIX CITUPTOB (B3auMojecTBUE rauliepuHa ¢ ruapokcuaom meau(ll)), anpaernmon
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(oxucieHne aMMHUaYHbIM pacTBopoM okcuja cepedpa(l) u ruapoxcunom meau(Il),), mposenenue
IPaKTUYECKON paboThl: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

JlaGopaTopHBbIE OTBITHI:

— TOpEHUE CIIUPTOB;

— B3auMoOJIeiicTBYE TyHIeprHa ¢ TuapokcuoM meau(1l);

— KaueCTBEHHBIE PEAKIINHU aJIbICTUI0B (OKUCICHIE aMMUAYHBIM PACTBOPOM OKCHa cepedpa
u rugpokcuom Meau(Il));

[TpakTuyeckue paboOTHI:

Ne 2. CpoiicTBa pacTBOpa yKCYCHOM KUCIIOTBI.

Pacuérhble 3anaun

Bbuncinenuss mo ypaBHEHHMIO XHMHYECKOM peakuud (Macchl, 00b&Ma, KOJIMYecTBa
HCXOJIHOTO BEIEeCTBA WIIM MPOLYKTa PEAKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

— ollpeiesIeHUue MOJIEKYISIPHOM (hOpMysIbl OPraHMUECKOro BEIIEeCTBa 10 MAaCCOBBIM JOJISIM
aTOMOB XMMHMUYECKUX 3JIEMEHTOB U 110 Macce (00beMy) IPOYKTOB CTOPAHUS;

— pacy€Thl 0 YPAaBHEHUIO XUMHUYECKON PEeaKLuu

A3oTcoepiKaiie opraHndecKkne coenHeHus!

Amunsl. Memunamun u aHUIUH: cocmas, cmpoetue, usuyeckue u Xumuieckue ceoucmasd
(copenue, 83aumooeticmsue ¢ 6000U U KUCTOMAMU,).

AMUHOKHUCIOTHI Kak aMmpOoTepHbIe Oprannueckue coequHenus. dusnueckrue u XUMUYECKUE
CBOMCTBAa aMUHOKHCJIOT (Ha MpUMepe IIHIKWHA). bHojormdeckoe 3HAYCHWE AMHHOKHCIIOT.
IlenTungr.

benkn kak TpUpOTHBIC BHICOKOMOJICKYISIDHBIC COeAMHCHHS. [lepBUYHAs, BTOpUYHAS H
TpeTUyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBA OETKOB: THUAPOIM3, IEHATYpalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

BbicokoMosIeKyasIpHBbIE COeTUHEHUS

OcCHOBHBIE TOHATHS XHMHU BBICOKOMOIEKYISIPHBIX COCTUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENCHBb ITOJIMMEPH3AIUH, CpPeaHSIs MOJIeKyspHas Macca. OCHOBHBIC
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTMMEPHU3AIIHs U MOJIUKOHICHCAIIHS.

IInacmmaccer  (nonusmuneH, — NOAUNPONUNIEH,  NOJUBUHUIXIOPUO,  NOAUCTIUPOTL).
Hamypanohoiii u cunmemuueckue Kayuyku (6ymaoueHogulil, X10ponpeHosblll U U30NPeHOBbLL).
Bonokna: unamypanvHble (X10NOK, wiepcmy, WENK), UCKYCCMBEHHblE (ayemamuoe 60710KHO,
8UCK03a), cuHmemuyeckue (Kanpou u 1daecam).

DKCTIepUMEHTAIBHBIC METO/IBI H3YUEHUS BEIIECTB U UX MPEBPANECHUI

OzHakoMiieHHEe ¢ OO0pa3laMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, ILIacTMAcC,
KayqyKOB.

JleMoHCTpanuu:

- O3HAaKOMJIEHHE C O00pas3lamMH TPHUPOJIHBIX M WMCKYCCTBEHHBIX BOJIOKOH, ILTACTMAcCC,
Kay4yKOB
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MesknpeaMeTHbIe CBSI3H

Peanm3zanus MeXNpeIMETHBIX CBS3EH MpPU U3YYEHUM OpraHudeckod xumuu B 10 Kitacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTHM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAay4YHbIC MOHATHUS: SIBJICHHE, HAy4YHbBIH (akT, TUMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJECHNE, H3MEpEeHUe,
HKCIEPUMEHT, MOIECTPOBAHUE.

du3uka: MmaTepusi, JHEPTus, Macca, aTOM, JIEKTPOH, MOJIEKYJla, SHEPreTHYECKUI YPOBEHb,
BEIIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BELIeCTBa, (PU3MUECKUE BEIUYMHBI U €MHHLIBI NX
U3MEpEeHHUS.

Buosorus: xinerka, opranusm, Ouocdepa, oOMEeH BeIIECTB B OpraHu3Me, (pOTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadusi: MuHepabl, TOPHBIE TOPO/IBI, TIOJE3HBIE HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TexHo0rus: NUIIEBbIC MPOTYKTHI, OCHOBHI PAllMOHAIILHOTO MUTAHMSI, MOIOIIIUE CPECTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPErapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC

Teopernyeckne 0CHOBbI XUMHH

XuUMHYECKUH dyeMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAS O000JIO0YKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, s-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepuonnueckuit 3akoH u  llepuogudeckas cucrtemMa XMMHYECKMX  DJIEMEHTOB
J.1. MenpneneeBa. CBsi3b NEpUOANYECKOTO 3aKkoHa M [lepmonmdeckoil CHUCTEMBI XUMHYECKHX
anemenToB .. MeHneneeBa ¢ COBpeMEHHOM TeopHel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHMs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTBIX U CIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NepruoANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKash CBA3b. Buabl XMMHUYECKOH CBs3W (KOBaJIEHTHAS
HEeNoJIsipHasl W TOJspHas, WOHHAs, MeTauinyeckas). MexaHu3smMbl oOpa3oBaHHsl KOBaJEHTHOMU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogoponaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHMs. 3aKOH IOCTOSTHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTne 0 qucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOWIHBIE pacTBOPBI. MaccoBast 107
BEILECTBA B paCTBOPE.

Knaccudukanus Heoprannyeckux coequHeHnii. HomeHkaaTypa HeopraHmueckux BEIIecTB.
I'eHeTnyeckas CBS3b HEOPraHMUYECKUX BEIIECTB, IPUHAUICKAIINX K PA3INYHBIM KIIaCCaM.

Xumunyeckass peakuus. Kiaccupukanuss XUMHUYECKUX peakuii B HEOPraHWYEeCKOW U
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS! MACChI BEILIECTB, 3aKOH COXPAHEHUS U MpPEBpalleHUs
SHEPrUM NMPU XUMUYECKUX PEAKIUAX.

CKOpocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumnueckoe paBHoOBecue. (DAaKTOpbI, BIUSAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle [larense.

DnekTponuTHdeckas auccornuaius. CuibHbIE W clla0ble 2JIeKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KHCIas, HEHTpaibHas, wenouHas. [lonamue o 6000poOOHOM NOKA3amene
(pH) pacmeopa. Peakiiuy HOHHOTO 0OMeHa. / u0ponu3 Heopeanuieckux u Op2aHuyecKux 6euecms.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. lloHATHe 00 3JEKTpoNu3e pacIiiaBOB H
pacTtBopoB cosel. [I[puMeHeHue 3eKTposin3a.

OKCIEpUMEHTAJIBHBIE METO/IBI M3yUEHUS BEILECTB U UX NPEBPALLECHUI
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Hemonctpauus Ttabmun «lleppognueckas cucreMa XHUMHYECKHX dieMeHToB J[.J.
MeneneeBay, HM3ydeHHE MOJAENEH KPUCTALIMYECKUX PEHIETOK, HAOJIOJEHHEe M OIHCaHHe
JIEMOHCTPAIIMOHHBIX U JA0OPATOPHBIX OMBITOB (PA3JI0KEHHE EPOKCHIA BOAOPOAA B IPUCYTCTBUU
KaTaJau3aTopa, OIPEIECICHUE Cpelbl PACTBOPOB BEUIECTB C IIOMOLIBIO YHUBEPCAJIBHOIO
MH/IMKATOpa, PpEaKIuH HOHHOTO OOMEHAa), MPOBEACHHE IpPaKTHYECKOW paboThl «BiusHue
pas3InYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEeaKLun».

JleMoHCTpanyuu

— Buabl Tabiu «llepuoguyeckas cucrema XumMuueckux snemeHToB .M. MenneneeBa»

— MOJIEIHN KPUCTAJUINYECKUX PEIICTOK;

— pa3iIoKEHUE MEPOKCHUIA BOJOPOAA B IPUCYTCTBUU KaTaJIM3aTOPA.

JlaGopaTopHBbIE OTIBITHI:

— IIpOBE/IEHUE PEAKIIMI HOHHOTO OOMEHa;

[TpakTuyeckue pabOTHI:

Pacuérnrble 3amaun

Pacuérel 10 ypaBHEHMAM XUMUYECKUX PEAKLHUM, B TOM YUCIIE TEPMOXUMHUUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

— pacyeTsl ¢ UCIOJIB30BAHUEM ITOHATUS «MacCOBas 10JIsI pACTBOPEHHOI'O BELIECTBAY;

— pacyeTsl 10 YPaBHEHUSIM XUMUYECKHUX PEAKIIMi, B TOM YUCIIE TEPMOXUMUYECKNE PACUYETHI;

Heopranuveckasi Xumus

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoguyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa U OCOOECHHOCTH CTPOCHHS aTroMOB. Du3nueckre CBOWCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVWMHUYECKUE CBOWCTBA BaXXHCHINMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, (ocdopa,
yriepoja U KpeMHHUs) U UX COETUHEHUH (OKCHA0B, KUCIOPOJICOAEPKALMX KUCIOT, BOJOPOTHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Meramnsl. [Tonoxenne Meramios B [lepuoanueckon cucteMe XUMUIECKUX teMeHToB J1.1.
MenneneeBa. OcoOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI04eK aToMoB MeTaioB. OOmue
¢uznueckue cpoiictBa MeTaysioB. CIUlaBbl METaIOB. DJIEKTPOXUMHUYECKUN psAJ] HANpsKEHUI
METaJIOB.

XUMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATpWUM, Kalui, KaJdblUid, MarHwi,
ATIOMHUHUH, IUHK, XpPOM, KeJle30, MEJIb) U UX COCTUHEHHIA.

OO6mue crocoObl ToNydeHus: MeTaioB. Memannypeus. Kopposzus memannos. Cnocoowi
3awumul om Koppo3uu. lIpuMeHeHNe METaNIOB B OBITY U TEXHHUKE.

DKCrepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALLIEHUI

W3ydyeHne KOIIEKIMU «MeTalulbl M CIUIaBb», OOpa3IOB HEMETANIOB, peIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJla4, HAOJIOJeHHEe M OMNHMCAHHWE JIEMOHCTPALMOHHBIX M JaOOpaTOPHBIX
OMBITOB (B3aMMOJCUCTBUE THUAPOKCHIA QIIOMHHHS C pacTBOpaMH KHCIOT U IIeNOYeH,
KayeCTBEHHbIE PEaKIIMH Ha KaTHOHBI METAJLIOB).

JemoHcTpanuu:

— KOJUIEKIMS «MeTasulbl U CIIIaBbI»;

— 00pa3Ibl HEMETAILIOB;

JlabopaTopHbIE OMBITHI:

— B3aUMOJIEHCTBHE THAPOKCHAA AQIIOMHHMS C PAacTBOPAMU KHUCIOT U UIEJIOYeH;
KayeCTBEHHbIE PEaKIMK Ha KaTHOHBI METAJIJIOB;

— KaueCTBEHHBIE PEAKIIMU Ha AaHUOHBI.

[TpakTuueckue pabOTHI:

Ne 1. Pemienne sxcnepuMeHTaNbHbIX 33/1a4 0 TeMe «MeTamisly;

Ne 2. Pemienue skciepuMEHTANIBHBIX 3a71a4 10 Teme «HemeTambiy.
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Ne3. Penienue skcriepuMEHTaNbHBIX 3371a4 110 TeMe «l eHeThyeckasi CBA3b OPraHUueCKUX U
HEOPraHUYECKUX BELIECCTBY

Pacuérurie 3agaun

PacuéTer Macchl BemecTBa uiM 00bEMa ra3oB 1Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaCCe
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacu€Thl Macchl (00bEMaA, KOTMUYECTBA
BEIIIECTBA) MIPOIYKTOB PEAKIIMH, €CIU OJTHO M3 BEIIECTB UMEET MIPUMECH.

— pacdeTbl Macchl (00beMa, KOJMMYECTBA BEIIECTBA) MPOJIYKTa PEAKIUH, €CIIM OJHO W3
BEILIECTB JaHO B BUJE PACTBOPA C ONPEICICHHON MAaCCOBOM JIOJIENM PAaCTBOPEHHOI'O BELIECTBA;

— pacyeThl Macchl BEIIECTBAa WM 00beMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJTHOTO M3 y4YacTBYIOIIMX B PEaKIUU BEIIECTB; pacdeThl Macchl (0O0beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, €CITH OJTHO M3 BEIIECCTB UMEET IMIPUMECH

XuMHS U KM3Hb

Ponb xumum B 00ecTieueHUH SKOJIOTHIECKOM, SHEPreTHIeCKON W MUIIeBON 0€30MacHOCTH,
pa3BUTUU MeAULIMHBL. [IoHsATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIIUM.

[TpencraBnenust 00 OOMIMX HAYYIHBIX PUHIIUIIAX TPOMBIIUICHHOTO MTOTYYCHHS BaXKHEHIIINX
BCIICCTB.

UenoBek B MHpE BEIIECTB M MATEPHAIOB: BAXHEHIIINE CTPOUTEIbHBIE MaTEpHAIbI,
KOHCTPYKLMOHHBbIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI00PEHHUS.

XuMHUs U 30pOBbE YEJIOBEKA: MpaBWJIa HUCIIOJIL30BAHUS JIEKAPCTBEHHBIX IpenapaToB,
npaBmiia 6€30MMaCHOTO MCIIOIH30BAHMS IMPENapaToOB OBITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

Me:xnpeameTHblie CBA3U

Peanuzarus MexXnpeIMeTHBIX CBSI3€H IPH U3Y4YeHUU OOIIeH 1 HeopraHuuecKoi xumun B 11
KJIacCe OCYIIECTBIISIETCSI YePe3 UCTIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYUHBIX MIOHIATHH, TaK U
MOHSATUH, SBISAIOMINUXCSA CUCTEMHBIMU JUISI OTAENIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KIacCHU(pUKalus, MNEePUOIUYHOCTh, HAOIIOJACHHE, SKCIEPUMEHT, MOJICIHPOBAHHE,
U3MEpPEHHE, SIBJICHHE.

®du3nKa: mMaTepus, SHEPIusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN yYpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIeCTBa, PU3NYECKUE BEIMUYUHBI U €IMHULIBI KX U3MEPEHHS, CKOPOCTb.

Buonorus: xnerka, opraHusM, SKOcUCTeMa, Ouochepa, Makpo- M MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MmuHEpabl, TOpHBIE TOPOBI, TTOJIE3HBIE UCKOTTAEMbIE, TOTUIUBO, PECYPCHI.

TexHo0rns: XUMHYECKasi IPOMBILIEHHOCTb, METAJLTYPIrHsl, IPOU3BOJICTBO CTPOUTEIIbHBIX

MaTcpHraiosB, CEbCKOXO03SHCTBEHHOE IMpONU3BOACTBO, nunieBas MMPOMBIINIJICHHOCTD,
(I)apMaI_ICBTI/IquKaSI IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIHMOHHBIX MaTcpuraioB, OJICKTPOHHAsA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3ylbTaTaM OCBOCHHUS OOYYarOUIMMHCS
pOrpaMM CpeaHero obiiero oopa3zoBaHUsS (JUYHOCTHBIM, METANPEAMETHBIM U IMPEAMETHBIM).
HayuyHo-meTonndeckoif OCHOBOM Uisi pa3pabOTKM IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
IpOrpaMM CpeAHero o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IMOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pE3yIbTaTOB OCBOCHHUS NTPEIMETA «XUMHUS» Ha YPOBHE CPEIHET0 00IEero 00pa3oBaHuUs BbIIEIECHBI
CJIEAYIOUIME COCTaBIIAIOIIUE:
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—O0CO3HAaHHE OOYYAIOUIMMHCA POCCHHUCKOM TIpa)IaHCKOW HIEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPEIEICHHUIO;

—HAJIMYME MOTUBAIUHU K O0yUYEHUIO;

—IIeJICHAINIPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

~TOTOBHOCTh U CHOCOOHOCTh OOY4YaIOLIMXCS PYKOBOJACTBOBATHCSA B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYLUIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
o0pa3zoBaHus;

—HaJM4Yue TPABOCO3HAHUS HKOJOTHYECKOW KYIBTYpPHl M CIIOCOOHOCTH CTAaBHUTh IENU H
CTPOUTh JKM3HCHHBIC IUIaHBL. JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHSA IpeaMera «XHMHD)
JOCTUTAIOTCS B €IMHCTBE Y4YeOHOM W BOCHHMTATENBHOW JEATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKMMH, COLMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMM U HJE€aJIaMU
POCCHUICKOIO TpakJaHCKOTO OOIIEeCTBa, NPUHATHIMU B OOIIECTBE HOPMaMH U IpaBUJIAMHU
IOBEJICHUS, CIIOCOOCTBYIOIIMMH IPOLIECCAM CAMOIO3HAHUs, CaMOpPa3BUTUS M HPAaBCTBEHHOI'O
CTaHOBJICHUS IMYHOCTU O0YJArOIIIUXCS.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XUMUSI» OTPaXkarT c(HOPMUPOBAHHOCTD
OIbITa IO3HABATEJILHOM U TPAKTUUECKOMN IEATEIBHOCTH 00yUaIOLUXCsl TI0 pealli3aliiy MPUHATHIX
B O0I1IECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:knaHCKOro BOCIIMTAHMS:

—O0CO3HaHUs 00YYAIOIMMKCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBONOPSIKY;

—IPEICTABICHUS O COLMAJIBHBIX HOpPMax M IpPaBHUIaX MEKIMYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTHBE;

~TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIILHOCTH MPH CO3JaHUU YIEOHBIX TPOEKTOB,
pelIeHny yueOHbIX U IM03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

~CIIOCOOHOCTH OHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apI'yMEHTHI APYTUX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

—~I[EHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIHI0 OTE€YECTBEHHOMN
XUMUH;

—YBa)XEHUSI K IPOLECCY TBOPUECTBA B O0JIACTU TEOPUU U MPAKTUUYECKOrO NMPUMEHEHHS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJIIOJICHUH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIILHBIX TOUCKOB, TOCTOSIHHOTO TPYy/a YYEHBIX U IPAKTHUKOB;

—MHTEpeca M I[I03HABATEIbHBIX MOTHMBOB B IIOJYYEHUU M IOCIEIYIOIIEM aHAJIN3E
MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS

—HpPaBCTBEHHOI'O CO3HAHMSI, STUYECKOI0 MOBEICHNUS;

—CIIOCOOHOCTH OLIEHMBAaTh CHUTYyallud, CBA3aHHbIE C XHMHUYECKHMMHU SIBICHUSMH, MU
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

~TOTOBHOCTH OILIGHMBAaTh CBOE IOBEJACHHE M TOCTYNKH CBOMX TOBapHILEH C MO3UIUI
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUN ITUX NOCTYIKOB;

4) ¢popMHUPOBAHUS KYJIbTYPBI 3/10POBbSI:

—~TIOHUMAaHUsl LEHHOCTEeH 310pOoBOro W 0Oe30macHoro olpas3a >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

—CcoOMoIeHnsT paBUi 0€30MacHOro OOpallleHUsl C BELIECTBAMU B OBITY, MOBCEIHEBHOM
’KU3HU U B TPYJOBOU J€SITENbHOCTH;

—~TIOHUMAaHUsl IICHHOCTH TPaBWJI WHAMBUIYAIbHOTO M KOJUJICKTHBHOTO 0€301acHOro
MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

—OCO3HAHHUA MOCIEICTBUI M HENPUATUS BPEIHBIX NPUBBIUEK (YMOTPEOJICHHS alIKOTros,
HapKOTHUKOB, KYpPEHHUs);
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5) TPy10BOT0 BOCIIMTAHMS

—KOMMYHUKATUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEI0BATEeNIbCKONH JAESITeTbHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JI€ATEIbHOCTH;

—YCTAaHOBKM Ha aKTHBHOE YYacTHe B pEHICHHMH MPaKTHUYECKUX 3aJady COLUaTbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);

—HMHTepeca K MPaKTUYECKOMY HM3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHKCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

—YBaXKEHUS K TPYAY, JIOJIAM TpyAa U pe3ysbTaTaM TPYI0BOU JAesITeIbHOCTH;

—TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIWBHUIYaTbHOW TPACKTOPHH 0Opa30oBaHUS,
Oynyueil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIIeCTBa;

6) 3K0JOrH4eCKOro BOCUTAHMSA .

—9KOJIOTHYECKHU 11ETIECO00Pa3HOT0 OTHOLICHUS K MPUPOJIC, KAK UCTOYHHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

—~TIOHUMAaHUs II100aJTFHOTO XapaKTepa IKOJIOTHIECKUX MPOOIeM, BIUSHUS IKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

—O0CO3HaHUs HEOOXOAMMOCTH MCIIOIB30BAHMS JOCTXKEHUN XUMHUU ISl PEILICHUS BOTIPOCOB
paIoOHaIBHOTO MIPUPOIONOIB30BAHUS;

—aKTUBHOTO HEMPUATHS JACUCTBUMN, MPUHOCAIINX BPE OKPYKAIOIICH MPUPOJHOU Cpee,
YMEHHsI TPOTHO3UPOBATH HEOIAroNpuUsTHBIE HKOJIOTMYECKHE MOCIEACTBHS MPEIIPUHUMAEMBIX
JICHCTBUN U NPENOTBPALLATD UX;

—HAJIMYUS Pa3BUTOTO SKOJOTMUECKOTO MBILIUICHUS, SKOJOTMYECKON KYyIbTYphl, OIbBITA
JEATETbHOCTH  SKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UICOJIOTHH XeMOo(poOouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS

—c(OpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

~TIOHUMaHUsl CcrnenupuK XUMHH KaK HayKd, OCO3HaHus €€ poiu B (HOPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU 1IETIOCTHOTO MPEACTaBICHHUSI 00 OKpYKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJBI M YEJIOBEKa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpodsieM COXPaHeHHUs TPUPOTHOTO PaBHOBECHS;

—yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHU JUJII COBPEMEHHOM IMBUIM3AINM: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M Ba)XKHON PO B CO3/aHUU HOBOM 0a3bl MaTepuaIbHOU
KYJIbTYpbI, PEIIEHNUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIINHBI,
o0ecreueHnH yCIOBUN YCTICITHOTO TPY/a M SKOJOTUYECKH KOM(OPTHOM KU3HHU KaKIOTO WieHa
00111eCTBA;

—€CTECTBEHHO-HAyYHON TPAaMOTHOCTH: TIOHMMAaHHUS CYINIHOCTH METOJOB TTO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJBL30BATh MONy4yaeMble 3HAHUSI IS
aHajn3a U OOBSCHEHUS SIBICHUU OKPYXAIOMIEro MHUpa M TMPOUCXOIANINX B HEM H3MEHECHHH,
YMEHHUsI IeJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIIUXCS TaHHBIX
C TENBIO TTOTYYSHUS JJOCTOBEPHBIX BHIBOJIOB;

—CTMOCOOHOCTH CaMOCTOSITENILHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS ISl pEIICHUS TIPpoOieM
B PEATHHBIX KU3HEHHBIX CUTYaIHSIX;

—HMHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM AESITENIbHOCTH;

~TOTOBHOCTH M CIHOCOOHOCTH K HEMPEPHIBHOMY O0Opa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY T[IOJyYCHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KHM3HEHHBIMU
MOTPEOHOCTSAMH;

—WHTEpeca K OCOOEHHOCTSM Tpylda B pasnuuyHbiXx cdepax mnpodeccruoHaaIbHOM
JIeSATEeIbHOCTH.
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METANPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHble pe3yJabTaThl OCBOCHHs y4eOHOTO MpenMeTra «XHUMHUS» Ha YpOBHE
cpenHero o01ero oOpa3oBaHus BKIIOYAOT:

—3HauUMBbIEe U1 (DOPMUPOBAHHS MHPOBO33PEHHS OOYHAIOUIMXCS MEKIUCIUIUTMHAPHbIC
(MexrnpeaMeTHbIC) OOICHAYYHBIC TOHSITHUS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienru UKy METOIOB TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, SBJIECHUE, MPOLECC, CUCTEMA, HAYYHBIH (haKkT, MPUHLIMUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUsl, UCCIIEJOBaHNE, HAOIIOAEHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHUE);

—yYHHUBEpCAIbHBIC  y4eOHble  JAeHCTBUS  (IIO3HABATEIbHbIE,  KOMMYHHMKATHUBHBIC,
peryisaTuBHbBIE), obecneunBaone (OpMUpOBaHHE (YHKIMOHAIBHOM T'PaMOTHOCTH U
COIMAJIbHOM KOMITETEHIIMH 00Yy4JaromuXcs;

~CIOCOOHOCTh ~ OOy4aroIIUXCs  UCIOJIB30BATH  OCBOGHHBIC — MEXAUCIMIUIMHAPHBIC,
MHPOBO33pPEHUYECKUE 3HAHHMS M YyHUBEpCAJIbHbIC Yy4YEeOHbIC JACHCTBHS B IO3HABATEIbHOW WU
COLIMAIbHON ITPAKTHKE.

MeranpenmMeTHsie pe3ynbTaThl OTPaXKAIOT OBJAJCHHE YHHBEPCAIBHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMH.

Ilo3naBaTebHbIE YHUBeEPcAIbHbIE YUueOHbIe 1eiCTBUS
ba3oBble TOTMYECKHUE IEUCTBHUS:

—CaMOCTOSTENIHHO (OPMYIMPOBATh W AKTYAIM3HPOBATH IPOOJIEMY, BCECTOPOHHE e&
paccMaTpuBaTh;

—OMpEeNeNATh IENMU ACATEIBHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUU HUX JTOCTUKEHUS,
COOTHOCHUTb PE3YJIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

—UCIOJIb30BaTh IMPU OCBOCHUHM 3HAHMM MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJCISTH
XapakTepHble TMPU3HAKKM TIOHATHH M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHSITHS I OOBSICHEHUS OT/IENbHBIX (PAKTOB U SIBJIICHUI;

—BBIOMPATh OCHOBAHUS U KPUTEPHUH TSI KJIacCU(UKALIUY BEIIECTB U XUMUYECKUX PEaKIil;

—yCTaHABJIMBATh PUUMHHO-CJICICTBEHHBIE CBSI3H MEXK/Iy H3y4aeMbIMU SBJICHUSIMU;

—CTPOHUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIE, IO aHAJIOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

—~TIPUMEHSTH B MPOIIECCE MMO3HAHMS, UCTIOIb3YEMbIE B XUMHH CUMBOJIMYECKHUE (3HAKOBBIC)
MO/JIEJIH, IPe0O0Pa30BbIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMuueckass (Qopmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3aa4, IPUMEHATh HA3BaHHBIE MOJIETIbHBIE TPEACTABICHUS s
BBISIBJICHUS XapaKTEPHBIX MMPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.
ba3zoBrle uccliieoBaTenbCKUE ICUCTBUS:

—BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEMIECTB M XUMHYECKUX PEAKIIHi;

—dopMynupoBaTh I[ETU W 3aJa4d MCCIEAOBAaHUS, WCIIOJIb30BAaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

—BIAJCTh HABBIKAMU CaMOCTOSATEIHLHOTO ITUTAHHUPOBAHUS W TIPOBEICHUS YUYCHHUECKHUX
DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOII0OIaTh 32 XOJOM IMPOIIECcca, CaAMOCTOSTENIEHO
MIPOrHO3UPOBATh €ro pe3yibTaT, (opMyaupoBaTh OOOOLIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEJJOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

—TpUoOpeTaTh OMNBIT YYCHHUYECKON HCCIeIOBATENbCKOW U TMPOEKTHOW NIeATEIhbHOCTH,
MPOSIBJISATHE CIMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB PeIIeHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHBIX METOJ/IOB [TO3HAHMUSL.

Pabora ¢ undopmariuei:
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—OpHEHTHPOBATbCA B PA3JIMYHBIX HMCTOYHMKAX HH(popMaruu (Hay4dHO-TIOMYJISIPHAS
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHaATM3UPOBATh HH(POPMAIUIO PA3IMYHBIX BUOB U (HOPM NPEICTAaBICHUS, KPUTUYECKH OLICHUBATh
e€ 10CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

—(opMynHUpoBaTh 3aMpoChl M MPUMEHATH pa3IMYHbIE METOABI NpPU TOHCKE U OTOOpe
uHpOopMaLnu, HeOOXOAUMOM Ui BBINOJIHEHHsI yU€OHbIX 3a7au OIPeeIEHHOIO THIIA;

—~TpUOOpPETaTh OMBIT UCIOIB30BaHUS HH()OPMAIITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN H
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

—CaMOCTOSITEIIbHO BHIOMPATh ONTUMAIBHYIO (OPMY MPEACTaBICHUS HH(POPMAINH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

—HCIIOJIb30BaTh HAYYHBIA SI3BIK B KAayecTBE CpEICTBA MpHU paboTe C XHUMHUYECKOM
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MYecCKue M MaTreMaTU4yecKue) 3HaKu U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

~HCII0JIb30BaTh U NPeoOPa30BbIBATH 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATJISAHOCTH.
KoMMyHUKAaTHBHBbIE YHHBepcaabHble yueOHbIe JelicTBUA:

—3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXJaeMOil TEMbI B X0J1€ Maora u/Win JUCKYCCHUH,
BBICKA3bIBaTh HJIEH, (OPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCHUTEIIHHO  BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

—BBICTYNIATh C MPE3CHTAIEeN Pe3yabTaTOB MO3HABATEIBHON IESITEIBHOCTH, MOIYIEHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEpPCTHUKAMH IPH BBIIOJHEHUH XMMHUYECKOIO
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluy y4eOHOro mnpoekta U (OpMYIMpPOBATH BBIBOJbI 10 pPE3yJIbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHUI TYTEM COTJIACOBAHMS IMO3WIMHA B XOAe OOCYXJeHUs W oOMeHa MHEHHSIMH,
UCCIIEIOBAaHUN TyTEM COTIIaCOBaHMSI MTO3UIMIA B X0/1€ 00CYX/IeHUSI U 00MEHa MHEHHSIMU.
PeryasiTuBHBIE yHHBepcaJabHble yueOHbIE AeiicTBUSA

—CaMOCTOSITEIbHO TJIAHMPOBATh M OCYIIECTBIIATH CBOIO MO3HABATENBHYIO JESATEIbHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJHUPOBATh M MO0 MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npe/ularaéMblii alrOpUTM JIeHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO WX PElIeHUs C yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSX;

—OCYHIECTBIISITH CAMOKOHTPOJIb CBOCH JEATETPHOCTH Ha OCHOBE CaMOaHalIM3a W
CaMOOLIEHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XUMUUYECKOW COCTABIISIONICH €CTeCTBEHHOHAYIHOU
KapTUHBI MHpA, POJIH XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW I perieHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpelie;

BIIQJICHUE CHUCTEMOW XMMHUYECKHMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUYECKHUI JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJia, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIIMOHATIbHAS TPYIMIMa, paguKan, H30MEpHUs, W30MEpPbl, TOMOJIOTHMUYECKUN pPsiA, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ M a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COSTMHEHUS);

TEOPHH W 3aKOHBI (TEOpHsl CTPOCHHUsI opraHWdeckux BemiecTB A.M. bytiepoma, 3akoH
COXpaHEHHUsI MacChl BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUU;
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MHUPOBO33PEHUYECKUE 3HAHMUS, JIEXKAIINE B OCHOBE NOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBICHHUH, (PAKTOJIOTUYECKUE CBEJIEHUSI O CBOWMCTBAaX, COCTaBe, MOJYyYEHUH U
0€3011aCHOM HCIIOJIb30BAaHUH BAKHEHIIMX OPraHUYECKHX BEIIECTB B OBITY M NPAKTUYECKOM
JIeATEIbHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOILME MTOHATHUS IIPY OMMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISi COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAIEHHOH) (POPMYIT OPraHUYECKUX BEIECTB
U YpaBHEHUN XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOEHMS;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAJIC)KHOCTh U3YYECHHBIX OPTaHUYECKUX
BEIIECTB 110 WX COCTaBYy M CTPOCHHUIO K OINpPENeIEHHOMY KIACCy/TPyNIe COCTUHEHUN
(YrmeBomopobl, KHCIOPOA M a30TCOAEpKAIlMe COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC
COEIMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnueckoil Homenkiarype (IUPAC), a taxxke
MPUBOJUTH TPUBUAIbHBIC HA3BaHHs OTACIbHBIX OPraHMYECKHUX BEIIECTB (ITUJICH, MPOIMUJIEH,
alleTUJICH, STHJICHIJHMKONb, TIHLEPHUH, (EeHON, (OpPMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIIOTa, TIIOK03a, (GPYyKTO3a,
Kpaxmall, LeJUTH0J103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENENATh BHUIbl XUMHUYECKON CBS3M B OPraHMYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS TMPUMEHSTH TOJOKEHHUS] TEOPUU CTPOCHUS OPraHUYECKUX
BemectB A.M. bytnepoBa aiis 00BsICHEHUS 3aBUCUMOCTHA CBOMCTB BELIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUsI MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIHYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(MeTaH, aTaH, TUJICH, IPOIUJIEH, alleTUJIeH, OyTraaueH-1,3, metmnOyraauenl,3, 6eH3011, METAHOII,
ATAaHOJI, YTUJICHIJIMKOJb, TIMLEPHUH, (DEHON, alleTalbIeru, MypaBbUHAs U YKCYCHasi KHCIOTHI,
[JII0K03a, Kpaxmaj, IeJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUIIOCTPUPOBATh TI'€HETUYECKYIO
CBSI3b MEXAY HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKLUI C UCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHHUKHM YIJIIEBOAOPOIHOIO CHIPbHS
(HedTb, TPUPOJHBIA Ta3, Yrojb), CIOCOOBI MX MEpepadOTKU U MPaKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEPepabOTKHU;

c(OpPMUPOBAHHOCTh YMEHMHM MPOBOJUTH BBIYMCICHUS IO XMMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOTHOTO BELIECTBA MITH IIPOAYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WA MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHHH BJIaJIeTh CUCTEMON 3HAHUNH 00 OCHOBHBIX METO/aX HAyYHOI'O
MO3HAHMS, HCIONb3YEMbIX B XHMHUHU I[P HM3YyYEHUH BEIIECTB M XUMHUYECKUX SIBJICHUHN
(HaOmofeHne, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI JUIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIO/IaTh TIpaBUiIa MOJTH30BAHMUSI XUMUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKe MPaBUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBATh M BBINOJIHATH XMMUYECKHH HSKCIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOWCTB, KaU€CTBEHHBIE PEAKIINN OPTraHNYECKUX BEIIECTB, ICHATYpaLus OSIKOB [P HarpEeBaHUH,
IIBETHBIC PEAKIINH OCIKOB) B COOTBETCTBHH C ITPABUIIAMU TEXHUKHU 0€30MIaCHOCTH MPU 00paIieHUH
C BeILIeCTBaMH U J1A0OpaTOpPHBIM OOOPYJOBAaHHMEM, IMPEACTABIATH PE3YNbTaThl XMUMHUYECKOTO
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JKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX pEaKIUid U (OpMYIHPOBATH
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3MPOBATH XUMHUYECKYIO HH(OpPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nndopmanmu, UHTEpHET U ApYrux);

c(OPMHPOBAHHOCTh yMEHHUH COOMIOAaTh TMpaBHJa SKOJIOTMYECKH LEIeco00pa3Horo
MOBE/ICHUA B OBITY M TPYAOBOM [EATENbHOCTH B IENSAX COXPAHEHUS CBOETO 3[0POBbS U
OKpYXarollled NPUPOJHON cpenibl, OCO3HaBaThb ONACHOCTh BO3ACHCTBMS Ha >KUBBIE OPraHU3MBbI
ONpEENEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHiTe Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEJIHOTO BO3JCHCTBUS HA OPTaHU3M
YEJI0BEKa;

JUIsl 00YYaroIIMXCSl C OTPaHUYEHHBIMM BO3MOXXHOCTSIMU 370POBbSI: YMEHHUE INPUMEHSTh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

11 KJIACC

[TpenmMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O0I1ast U HeoOpraHuYecKas XUMHUs OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHHI: O XUMUUECKOU COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUM MBILIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOMUMOW IS PEIICHUS
MPAKTUYECKUX 3a7ad M HKOJOTMYECKd OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOJHON CpelIE;

BJIQJICHUE CHUCTEMOW XHMMHYECKHMX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSPHBI O00BEM, BAJICHTHOCTb, OAJIEKTPOOTPHUIATEILHOCTh, CTEMEHb
OKHCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAS OUCCOLUALMSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peaklliy, XUMUIECKOe PABHOBECHUE); TECOPUHU U 3aKOHBI (TEOPHSI DIIEKTPOIUTUIECKON
quccounanuu, nepuoandeckuid 3akon JI.M. MenneneeBa, 3aKOH COXpPaHEHHUS MAacChl BEILECTB,
3aKOH COXPAaHEHHUs W TPEBpAllleHUs SHEPTUH TPU XUMHUYECKHX PEeaKIHAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUA, JIEKAIlUe B OCHOBE TMOHHUMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, TMOJYYeHUH W O€30MaCHOM HCITOJIb30BAaHWU BAKHEUIIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKON AEITETbHOCTH YEeIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC NMPU3HAKU MOHATUN, YCTAaHABIMBATH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHMCAHMM HEOPTaHWYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHUH HCIOIH30BATh XUMHUYECKYIO CHUMBOIUKY HJISi COCTaBJICHHUS
dbopMya BEMIECTB W ypPaBHCHUH XHMMHYECKHUX PEAKIM, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHHs OTICIBbHBIX HEOPraHUYECKHX BEIIECTB (YrapHbIM Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi W3BECTh, HETaméHas W3BECTh, MUTHEBAs COJa, MUPHUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHHI OMPEIEISITh BAJIGHTHOCTh U CTETICHh OKHUCIICHUSI XUMHUYECKHUX
AIIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HOHHAS,
MeTaJuThdecKasi, BOJOPOJAHAs) B COCIMHECHMSX, TUN KPUCTAUIMUECKOW PEmETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHAsi, MOHHAs, METaJUIMYecKas), XapakKTep Cpelbl B BOJTHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUI YCTAHABIIMBATH MPUHAIICIKHOCTh HEOPTAHMUECKUX BEIECTB
M0 UX COCTABY K OMpPEACIEHHOMY KJIAcCy/Tpyniie coeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COITH);
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c()OPMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICH Mepuoaudeckoro 3akona J[.M.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSCHUTENIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHUH  XapaKTEepH30BaTh JJICKTPOHHOE CTPOEHUE  AaTOMOB
XUMHUUYECKHX 371eMeHTOB 1—4 nepuonos llepuoanueckoil cucremMbl xumuueckux ieMeHTos 1. 1.
MenesneeBa, HCHONB3YS TMOHATHUS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIINY, «IHEPreTHUCCKUE
YPOBHHY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COeIMHEHUH 1o nepuoaam u rpymnmnam [lepuoanueckoil cucrembl XuMudeckux snemeHTos J[. .
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) O0IIME XUMHUUECKHUE CBOMCTBA
HEOPraHMYECKUX BELIECTB PA3IMYHbIX KJIACCOB, MOATBEP)KIaTh CYIIECTBOBAHUE I€HETHUECKOMN
CBSI3M MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUN;

c(OpMUPOBAHHOCTh YMEHHUS KIIACCU(UIUPOBATH XUMHUYECKHE PEAKIUU IO Pa3IuYHBIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromux BEIIeCTB, TEIUNIOBOMY J((EeKTy peakiuH,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHUS peaKLUi pa3IM4HbIX THUIIOB, TIOJIHBIE U
COKpaIEHHbIE YPAaBHEHUS pPEaKlUii MOHHOTO OOMEHa, YYUTHIBas YCJIOBHUS, NMPU KOTOPBIX STU
peakuuu UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUI TPOBOJIUTH PEAKIUHU, MOATBEPKIAAIOIINE KAaueCTBEHHBIH
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTb OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHMS IEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIUU OT
pa3NnYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO paBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [lartense);

c(OpPMHPOBAHHOCTh YMEHUI XapaKTeprU30BaTh XUMUYECKHE MTPOLIECCHI, JIeKalllie B OCHOBE
IPOMBIIIJIEHHOTO TOJIYY€HHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke c(hopMHUpOBAaHHOCTH
Mpe/CTaBICHUH 00 OOIMX HAyYHBIX MPUHIMIAX U SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHUCICHUS C UCIOJb30BAaHUEM TOHATHSA
«MaccoBasi 0Nl BEILECTBA B pacTBOpe», OOBEMHBIX OTHOLICHUM Ta30B MPU XMUMHUYECKHX
peakIMx, Macchl BellecTBa UM 00bEMa Ia30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIN
00BEMY OJJTHOTO U3 YYAaCTBYIOLIUX B PEaKLUU BELIECTB, TEIIOBOro 3 (eKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh TPaBUiIa MOJTH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUU I[UJIAHHUPOBATh M BBIIOJHATh XUMHUYECKHUH JKCIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOro oOMeHa, KaueCTBEHHbIE peaklMHU Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHMS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMam «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€301aCHOCTH MPH OOpaIlleHNH C BELIECTBAMH U JJAOOpaTOPHBIM 000PYJOBAHUEM, NTPE/ICTABIISATH
pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIHX
peakuuii 1 GOpMyITUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Yy/IbTAaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATh XHMMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeACcTBa MAaCCOBOM KOMMYHUKAIMH, IHTEpHET U IpYyrux);
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c(OPMHPOBAHHOCTh yMEHHUH COOJIOAAaTh TMpaBHJa SKOJIOTMYECKH LEIeco00pa3Horo
MOBE/IEHUA B OBITY M TPYIOBOM [EATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaloIlle MPUPOJIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JECHCTBUSI HA YKUBBIE OPraHU3MBI
onpeeNéHHBIX BEUIECTB, MOHMMAasi cMbIch nokasarens [1JIK, moscHaTe Ha mpumepax crocoObl
YMEHBUICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsE 00YYaroIIUXCSl C OTPaHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBbsS: YMEHHE NPUMEHSTh
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMHUICCKUX SBIICHUH.
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10 KJIACC
No HaunmenoBanue KonnuaecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtoabl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKa JeITEIBHOCTH || DJIEKTPOHHBIE (uI/I(prBLIe)
IIPOrpaMMBI bic Kue oOyJaromuxcs o0Opa3oBaTeNbHbBIE PECYPCHI
paboTsI || paboTHI

Pa3znea 1. TeopeTuueckue 0CHOBBI OPraHUYECKOM

XHUMHH

AJIKCHBI, AJIKaAUCHBI,
AJIKMHBbI

MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI, COKpalI€HHOi) hopmyn
YTJIEBOAOPOIOB IO COCTaBY M CTPOCHMIO, HA3bIBATh UX IO

1.1 |IIpeamer 2 1 PackpbIBaTh CMBICI H3y4aeMbIX MOHATHH (BBISBISITH X XapaKTEPHBIC OO0mako 3HaHMi
OpPraHUYeCKON XUMUH. MPU3HAKH), YCTAaHABIMBATH MX B3aMMOCBSI3b. https://school.oblakoz.ru/m
Teopus crpoeHUs [IpuMEHSTh MOJ0KEHHSI TEOPUHU CTPOSHHUS OPTaHUYECKHUX BEIIECTB aterials/495725
OpraHUYeCKUX A.M. bytnepoBa 17151 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILLECTB OT MX
COeTMHEHU I COCTaBa M CTPOCHHSI.

A.M. bytneposa Hcnons30BaTh XUMAYECKYIO CHMBOJIMKY JUISl COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHON) hopMyIt
OpPTraHUYECKUX BEIIECTB.
OmnpenensaTs BUIbI XUMUYECKOH CBA3M (OMHApPHBIE, KPATHBIE) B
OpPTaHUYECKUX COCTUHECHUSX.
PackpbIBaTh pojib OpraHMYeCcKoi XUMUU B IPUPOJIE, XapaKTepU30BaTh €
3HAa4YCHUE B )KU3HU YEJIOBEKA, HIUTIOCTPUPOBATH CBSI3b C APYTUMH
HayKaMHu.
Habmronate ¥ onuchIBaTh JEMOHCTPAIIMOHHBIE OTIBITHI; TIPOBOJIUTH U
OIMCBIBATH JIAOOPATOPHBIE ONBITHI U MPAKTHUECKUE pabOThHI

Pasnen 2. Yraesoaopoast

2.1 |[IpenensHbIC 4 1 1 ||PackpbiBaTh CMBICI N3y4aeMbIX MOHATHH (BBISBISATH UX XapaKTEePHbIE Ob6nako 3HaHUM
YTJIEBOAOPOIBI — MIPU3HAKH), YCTAaHABJIMBATh UX B3aUMOCBSA3b, UCIOJIb30BATh https://school.oblakoz.ru/m
AJTKaHBI COOTBETCTBYIOIIHE MTOHATHS IPU OMUCAHUU COCTaBa, CTPOCHUS U aterials/495725

2.2 |[HenpenenbHbie 6 1 1 |[MpeBpalieHui OpraHuecknX coeTMHEHNH. O6aKo 3HAHUH
YTJIEBOJIOPOIBI: Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY JUIS COCTABJICHUS https://school.oblakoz.ru/m

aterials/495725
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Ne Haunmenopanme KomnnuectBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKa JeITEIBHOCTH || DJIEKTPOHHBIE (uI/I(prBLIe)
POTPaMMBI bIe KHe 00yJaroIIuXCst o0pa3oBaTeNbHbBIE PECYPCHI
paboTHI | pabOTHI

2.3 |[Apomaruueckue 2 CHUCTEMAaTHYECKONH HOMEHKJIAType; MPUBOIUTH TPUBUAIbHBIC Ha3BaHus  ||O0IaK0 3HAHUM
YIJIEBOIOPOIBI OT/CIIbHBIX MPEICTABUTENICH YIIIEBOIOPOJIOB. https://school.oblakoz.ru/m

Onpenenarb BUABI XUMUYECKOM CBSI3M B MOJIEKYJIaX YIJIEBOJIOPOOB; aterials/495725

2.4 |Tipuponmnsie 1 1 XapaKTEepU30BaTh 3aBUCUMOCTh peaKuI/IOHH?ﬁ CIIOCOOHOCTHU O61aK0 3HAHUIA
MCTOYHNKN YHICBOLOPOLOB OT KpaTHOCTH KOBAICHTHON CBA3H. https://school.oblakoz.ru/m

XapakTepru3oBaTh COCTaB, CTPOCHHUE, IPUMEHEHHE, (U3HUSCKUC U aterials/495725

YrJIeBOAOPOAOB U UX

HepepaGOTKa XUMHNYCCKHUEC CBOMCTBA, BA’KHCHUIIINC CIIOCOOBI TOJIYYCHUA TUIINYHBIX

[Ipe/ICTaBUTENEN pa3IMUHbIX KJIACCOB YIJI€BOJOPOAOB (METaHa, 3TaHa,
STHJICHA, alleTuiieHa, Oyraauena -1,3, 6eHsona, Tonyoma).

BBISBIIATE TEHETHUECKYIO CBSA3b MEXKIY YIIIEBOAOPOAAMU U
MOJITBEPXK/1aTh €€ HAJIMYME YPaBHEHUSMHU COOTBETCTBYIOLIMX
XUMHAYECKHX PEAKIUi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX
(opMy1.0praHUYEeCKUX BEIECTB.

YcTaHaBnuBaTh NPUHAIIEKHOCTD BEILIECTB K ONPE/IEIIEHHOMY KJlaccy.
XapakTepHu30BaTh HCTOUYHUKH YTIEBOJOPOAHOIO ChIpbs (HE(DTH,
MIPUPOJIHBIN ra3, yrojs), CIOCOObI X MEPepPabOTKH U MPAKTUUECKOE
MIPUMEHEHHE MOJTY4aeMBbIX MPOTYKTOB.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — IIPOBEICHNE,
HaOJII0ICHNE U ONMCaHNe XMMUYECKOT0 SKCIIepUMEHTa (J1abopaTopHble
OTIBITHI U IPAKTUYECKUE PAOOTHI).

CrnenoBath mpaBuiaM 6€30MacHOM paboOTHI B J1AOOPAaTOPUH MTPH
WCTIOJIH30BAHUU XUMHUECKOW TTOCYIBI M 000OPYAOBaHUS, a TAKKE
MpaBHUIaM OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMHU
BBINOJIHEHUS TAOOPAaTOPHBIX ONBITOB M MPAKTHUYECKUX paboT 1o
MOJTYYSHHIO U M3YYCHHIO OPTaHWIECKHUX BEIIECTB.

[IpencraBnsaTh pe3yabTaThl SKCIIEpUMEHTa B (hOpMeE 3alUCH ypaBHEHU I
COOTBETCTBYIOIINX PEAKIIUH H JeNIaTh BEIBOIBI HA UX OCHOBE.
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COCTaBy U CTPOCHUIO, HA3BIBATH HUX 110 CHUCTEMATHUYECKOU HOMCHKIJIATypE,
MIPUBOJIUTH TPUBUAJIbHBIC HA3BAHUS OT/IEIBHBIX MPEJACTaBUTEICH
KUCJIOPOJCOAEPKAIINX COCTUHEHUI.

XapakTepus3oBaTh COCTaB, CTPOEHUE, IPUMEHEHHE, (PU3HUECKUE U
XUMHUYCCKUC CBOI\/JICTBa, Ba)KHEHIIINE CIIOCOOBI MOJIYYCHU A TUIINYHBIX
MpeICTaBUTENEH Pa3IMUHbIX KJIACCOB KHCIOPOACOAEPKAIINX
COeTMHEHMH (METaHoJa, 3TaHoJIa, TIUIepuHa, peHomna, hopManbaeruia,
areTanbJeruaa, yKCyCHOM KHCIOTHI, TIIFOKO3bI, CaXapo3bl, Kpaxmarna,
HeJ'IJ'IIOJ'IOSI)I); BBIABIIATh TCHETHYCCKYIO CBA3b MCXKIY HUMHU U
MOATBEPKIaTh € HATNYKNe YPAaBHEHUSIMH COOTBETCTBYIOIINX
XUMUYECKUX PEAKIIUi C UCTIOJIB30BAHUEM CTPYKTYPHBIX (popMyIL.
OnuceiBaTh COCTAaB, XUMHUECKOE CTPOCHHUE U IPUMEHEHUE KUPOB,

XapaKTCPU30BaATh UX SHAYCHUC IJIA ) KUSHCACATCIIbHOCTU OPraHU3MOB.

Ne HaumenoBanue KomnuecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKa JeITEIBHOCTH || DJIEKTPOHHBIE (uI/I(prBLIe)
IPOrpPaMMBI bIe e 00yYaroIHXCsI o0pa3oBaTenbHbIE PECYPCHI
paboTHI | pabOTHI
[IpoBOANTH BHIYMCIICHUS AJISl OTIPEACIICHUSI MOJIEKYIIPHOU (HOPMYIIbI
OpPraHMYECKOT0 BEIIECTBA, 10 YPABHEHUIO XUMUUECKON pPEaKIIUH.
CaMocTOosATENbHO MIIAHUPOBATh U OCYUIECTBIIATH CBOIO MO3HABATEIbHYIO
JeSTENIbHOCTD; IPUHUMATh AKTUBHOE yYacTHE B IPYNIIOBON yueOHOMI
NEeATEIbHOCTH
|Pa3z1en 3. Kuciiopoacosep:kauiue oprannyecKie coeIMHeHus1
3.1 ||Couptel. @enon 3 1 PackpbIBaTh CMBICI U3y4aeMbIX TOHATHH (BBIABIATH UX XapaKTEPHbIE Oo6nako 3HaHUI
MPU3HAKH), YCTAaHABIMBATH UX B3aMMOCBS3b, HCIIOJIb30BAThH https://school.oblakoz.ru/m
COOTBETCTBYIOIINE MIOHSTHUS TPH ONMCAHUH COCTaBa, CTPOCHUS U aterials/495725
3.2 ||Anbaerumsl. 5 1 2 ||mpeBpaleHuii OpraHu4eCKUX COEAUHEHUM. O61aK0 3HAHMI
Kap6OoHOBBIE KHCIIOTHI. Vcnonb30BaTh XUMIMECKYHO CUMBOJTMKY IS COCTABIICHHS https://school.oblakoz.ru/m
CI10KHBIE SPUPDL. MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAILEHHOM) GOPMYI  |5terials/495725
Kuper OpPraHMYECKUX BEIIECTB.
3.3 |[Vroesons: 3 1 YcTaHaBIMBaTh NPUHAIJIEKHOCTD BEILIECTB K ONPEEIIEHHOMY KJIacCy IO oY p—

https://school.oblakoz.ru/m
aterials/495725
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n/a

HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

KonTtp-
131
paboThI

ITpakt-
KHe
paboThI

Metopl 1 POPMBI OpraHU3aIuy 00yUeHUS. XapaKTePUCTHKA ACATEIbHOCTH
oOyJaromuxcs

OnextponHbie (TU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

Oco3HaBaTh ONACHOCTH BO3ACHCTBHUS HA )KUBBIE OPTraHU3MBI
OIIPCACIICHHBIX OPTraHNYCCKUX BCUICCTB, NOACHATH HAa IpUMEpax
CIIOCOOBI YMEHBILICHUS ¥ IPEAOTBPAILCHUS MX BPEIHOTO BO3ACHCTBYS Ha
OpraHM3M 4YeJIOBeKa.

Vcrionp30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI IIO3HAHUS — IIPOBEICHUE,
HaOJII0/ICHNE U ONMCAHUE XMMHUYECKOT0 SKCIIEpUMEHTa (JlabopaTopHbIe
OIIBITHI M TPAKTUYECKUE PAOOTHI).

CrnenoBath npaBuiiaM 0e301acHoOi paboThl B 1a00paTOpuu Ipu
UCTIOJIb30BAHUH XMMHUYECKOH TTOCY Bl M 000pYIOBaHHS, a TAKKE
IIpaBHJIaM 06paHICHI/IH C BCICCTBAMHU B COOTBETCTBUU C HHCTPYKIHUAMU
BBIITOJTHEHUS Ta00PaTOPHBIX OMBITOB M MPAKTHYECKUX padoT 1o
MOJIYUYCHUIO N U3YYCHHUIO OPTaHNYCCKUX BCIICCTB.

[IpencraBnsaTh pe3yabTaThl SKCIIEPUMEHTA B (JOpMeE 3alHCH YpaBHEHU
COOTBCTCTBYIOIIHUX peaKIII/II\/’I n A€JIaTh BBIBOJABI HA UX OCHOBC.
[IpoBOIUTH BBIYMCIICHUS TS ONPEACTICHUSI MOJIEKYISIPHOM (hopMyIibl
OPTraHUYeCKOTO BEUIECTBA, 10 YPABHEHUIO XUMUYECKOH PEaKIIHH.
CamocToATeNnbHO MIIaHUPOBATh M OCYIIECTBIIATH CBOIO MTO3HABATEIbHYIO
JeSTeNIbHOCTh; IPUHUMATh AKTUBHOE y4acTHE B IPYNIIOBON yueOHOMI
JeSITebHOCTH

|Pa311

el 4. A3oTcoaep:kaiiye opraHudeckue coeTuHeHu

b |

4.1

AMUHBI.
AMUHOKHCIIOTEL.
benku

2

PackpbIBaTh CMBICI N3y4aeMbIX MOHATUH (BBISBIATH UX XapaKTepHbIE
MIPU3HAKH), YCTAaHABJIMBATh UX B3aUMOCBSA3b, UCIOJIb30BATh
COOTBETCTBYIOIIME IMOHATHS P ONIMCAHUU COCTABA, CTPOCHUS U
[IPEBPAIICHUN OPraHUYECKUX COCIUHEHUN.

Hcnons30BaTh XUMAYECKYIO CHMBOJIMKY ISl COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIEHHOMN) hopMyn
OpPraHWYECKHUX BEIIECTB.

OO6nako 3HAHUH
https://school.oblakoz.ru/m
aterials/495725
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n/a

HaumenoBanue

KonnuectBo yacos

pa3zenoB U TEM
IIPOrpamMMBl

Bcero

KonTtp-
131
paboThI

ITpakt-
KHe
paboThI

Metopl 1 POPMBI OpraHU3aIuy 00yUeHUS. XapaKTePUCTHKA ACATEIbHOCTH
oOyJaromuxcs

OnextponHbie (TU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

OnpenensTh NPUHAAICKHOCTh BEIIECTB K ONPEICICHHOMY KIIacCy IO
COCTaBY U CTPOCHHIO, HA3bIBATh UX MO CUCTEMATUYE€CKOW HOMEHKIATYPE;
MIPUBOJIUTH TPUBHUATIbHBIC HA3BAHUS OT/IEIbHBIX MPEACTaBUTEIICH.
XapakTepru3oBaTh COCTaB, CTPOCHHUE, IPUMEHEHHE, (PU3HUECKUE U
XUMHUYECKHE CBOICTBA, BAYKHEHIIINE CITIOCOOBI OMYyYEHUS! THITHYHBIX
MpeACTaBUTENCH a30TCOIEPKAINUX COSTMHEHUH (METUIIaMUHA, TJIUIMHA,
OCIIKOB).

OrnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOMCTBA OETIKOB; MOACHSTH
Ha IpUMepax 3HaueHue OeNKOB ISl OpraHu3Ma 4elloBeKa.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIC METOIbI ITO3HAHUS — HA0JIIO1aTh U
OTHCHIBATh IEMOHCTPAIMOHHBIN KCIIEPUMEHT.

CaMocCTOSATENbHO IUIAHUPOBATH U OCYIIECTBISATH CBOIO I03HABATEIBHYIO
NeSTeNbHOCTh; MPUHUMATh AKTUBHOE YYacTHE B TPYIIOBOM yueOHOM

e TeTbHOCTH

|Pa3zl

eJ1 5. BeicokoMoJIeKyasip

HbI€ COCAMHCHN

5.1

IInacTmacchel.
Kayuyku. Bonokna

2

1

Bnagets n3ydaeMbpIMU XUMHUYECKUMHU NOHATUSIMU: PACKPBIBATh CMBICT
M3Yy4aeMbIX MOHATHI U MPUMEHSTh 3TH MOHATUS IPU OIIMCAHUU COCTaBa
U CTPOEHMS BBICOKOMOJIEKYJIIPHBIX OPTraHUYECKUX BELIECTB, IS
00BSICHEHUS OTAENBbHBIX ()aKTOB U SIBICHUH.

Hcnonp30BaTh XMMUUYECKYHO0 CUMBOJIMKY JIJISl COCTABIIEHUS CTPYKTYPHBIX
(hopmyn BEIIECTB U ypaBHEHUHN PEaKIIU TTOJIMMEPU3AITUU 1
MTOJINKOHICHCALINN.

OnuceiBaTh COCTaB, CTPOEHUE, OCHOBHBIE CBOWCTBA Kay4yKOB, Harboiee
pacnpoCTpaHEHHBIX BUIOB IJIACTMACC, BOJIOKOH; IPUMEHEHHE B
Pa3TUYHbBIX OTPACIISIX.

Vcnonb30BaTh €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOII0aTh U
OIHCHIBATh IEMOHCTPALIMOHHBIN 3KCIIEPUMEHT

O01aKk0 3HaHU

https://school.oblakoz.ru/m
aterials/495725
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No HaunmenoBanue KonnuaecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKa JeITEIBHOCTH || DJIEKTPOHHBIE (uI/I(i)pOBLIe)
[IPOTrpaMMBbI bIe Kie oOyJaromuxcs o0pa3oBaTeNbHbBIE PECYPCHI
paboTHI | pabOTHI
IToBTOpEHME, 2
0000111eHHE (0YHO-
3ao4Has opma)
TectupoBanue 4 4 https://new.codiv.ru
(3aouHas popma)

|34l 12 | 4

|OBIIEE KOJJTMYECTBO YACOB I10 ITIPOTPAMME
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11 KJIACC
Ne HanmeHnoBanue KonunuecTBo uacoB
n/n Pa3zAeiioB U TEM Bcero|| Koutp- || ITpakr- Mertob1 ¥ pOPMBI OpPraHU3aIHH 00YUCHHUS. DnexTpoHHbIe (IUPPOBEIE)
IIpOrpamMMEl Bie Krie XapakTepuCTHKa ACATEIHHOCTH 00yYaIOIUXCS o0pa3oBaTeNbHbBIE PECYPCHI
paboTsl || paboThI
|Pa3neﬂ 1. TeopeTnyeckne OCHOBbI XMMHH
1.1 ||Ctpoenue aToma. 2 1 PackpbIBaTh CMBICI U3Y4aeMbIX MOHATHH (BBISBISATH HX XapaKTEPHbIE Ob6nako 3HaHU
[Mepuoanyeckuii 3aK0H MPU3HAKH), YCTAaHABIMBATH MX B3aMMOCBSI3b. https://school.oblakoz.ru/m
u Ilepuonnueckas PackpsiBath cMmbIca nepuoauyeckoro 3akona /.M. MenneneeBa u aterials/495726
crcTeMa XUMHYECKUX JEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIHHYIO U
AJIEMEHTOB MPOTHOCTUYECKYIO (PYHKIIMH.
J.1. Menneneesa XapakTepru30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB XUMHYECKHUX
3JIEMEHTOB 1—4 MepHoI0B, UCIIOIb3Ys MOHSITHUSA S-, P-, d-3JICKTPOHHBIE
opOUTaNN, SHEPreTUUECKUE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX
3JIEMEHTOB M UX COEAMHEHUH 10 nepruoaam u rpymnmnam [lepunogunueckoit
cuctemsl /.M. MeHnneneera
1.2 ||Ctpoenue BemiecTBa. 2 1 PackpbIBaTh CMBICI U3y4aeMbIX MOHATHH (BBIAETATh UX XapaKTepHbIE Ob6nako 3HaHUN
Msuoroobpasue MPU3HAKH) ¥ IPUMEHSTH 9TH MOHSATHS TIPH OTIMCAaHNUHU COCTaBa U https://school.oblakoz.ru/m
BEILIECTB CTPOEHHMSI BEILIECTB, 1151 O0BSCHEHUS OTAENbHBIX ()aKTOB U SIBICHUH. aterials/495726
1.3 || Xumunueckue peaknuu | 10 2 OmnpenensiTh BUIbI XUMUYECKON CBSI3H (KOBaJICHTHOMN, HOHHOM, O61aKO 3HAHMUIA

METAJNINYECKON, BOJIOPOAHON) B COEAMHEHMSIX; THI KPUCTANINYECKON
pPEETKA KOHKPETHOTO BEILIECTBA.

OnpenensiTb BAIEHTHOCTD U CTENIEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB
B COCMHEHUAX PA3JIMYHOIO COCTABA.

[IpoBOINTH BEIUUCIEHUS C UCIIOJIB30BAHUEM ITOHATHUS «MaccoBas A0JIS
BEILIECTBA B PACTBOPEN.

BiageTs n3yyaeMbIMU XUMUYECKUMH MTOHSATUSMH.

OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIUHU OT pa3InyHbIX
(haxkTOpOB.

OnpenensTs XapakTep CMEIEHUS XMMUUECKOTO paBHOBECHS B
3aBHCHMOCTH OT BHEIIHEro Bo3jeicTBus (mpunuun Jle Hlatense).

https://school.oblakoz.ru/m
aterials/495726
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n/a

HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

KonTp-
bl€
paboThI

[TpakT-
KHe
paboThI

MeToabl u GOPMBI OpraHU3auu 00y4IeHUS.
XapaKkTepUCTHKA ACATEILHOCTH 00yJarOIUXCsl

DnekTpoHHbIE (IU(PPOBHIE)
o0pazoBaTeNIbHBIE PECYPChI

CocTaBisTh ypaBHEHHS PEAKIUN PA3TUUHBIX TUTIOB; MTOJHBIC U
COKpalIEHHbIE YpaBHEHUS PEaKIMil HOHHOTO 0OMEHa, YYUThIBAs
YCIIOBHS, TIPY KOTOPBIX 3TH PEAKIIUH UIYT JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI TO3HAHUS — IIPOBEJICHUE,
HaOJIOCHNE U OMCAaHNEe XMMHYECKOTO IKCTIEPUMEHTA
(IeMoHCTpaIMOHHbIE U Ta00PATOPHBIE OMBITHI, IPAKTUYECKUE PAOOTHI):
10 OTIPE/ICTICHUIO CPEIbl BOJHBIX PACTBOPOB BEIECTB, PEAKIIUH HOHHOTO
oOMeHa, BIMSAHUIO PA3UYHBIX (DAKTOPOB HA CKOPOCTh PEaKLUK.
CrnenoBaTh npaBuiaM IOJIb30BaHUS XUMUUYECKOM OCY10M U
n1abopaTopHBIM 000PYIOBAHUEM.

[IpencraBnsaTh pe3yabTaThl XUMHUYECKOTO IKCTIIEPUMEHTA B (hopmMe 3anucu
ypaBHEHU COOTBETCTBYIOIIUX PEaKIUN U JIeTaTh BHIBOABI HA UX OCHOBE.
[TpoBOIUTH BHIYMCIICHUS 110 YPABHEHUSM XUMHUECKUX PEAKIIAH, B TOM
qHcIie TEPMOXUMHUUECKUE PacU&Thl

Paznes 2. Heopranmyeckasi XuMust

2.1

Mertanibl

4

PackpbIBaTh CMBICI N3Y4aeMbIX MOHSATHH (BBIACTATH UX XapaKTepHbIC
MPU3HAKN) ¥ IPUMEHSITh 3TH MOHATHS NPU OMTMCAaHUU COCTaBa U
CTPOEHHS BEILECTB, AJsl O0BSICHEHUS OTIENbHBIX ()aKTOB U SIBJICHU.
OOBsACHATH 0011I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COEAUHEHNUHN ¢ YYETOM CTPOEHHS UX aTOMOB U IOJO0XKEHUS
B [lepnoanueckoii cucreme xuMmuueckux snementoB .M. Menpaeneena.
XapakTepru3oBath (OMUCHIBATh) OOIIME XUMUYECKUE CBOWCTBA METAIIJIOB,
UX BaKHEHUIINX COETUHEHH, MOATBEPK/1asi 3TO ONHUCAaHUE IPUMEpPaMH
YpaBHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX PEaKLUii; MPUMEHEHHE
METAJIJIOB B PA3JIMYHBIX 00JIACTSIX, @ TAK)XKE UCIIOJIb30BAHUE UX JUIS
CO3/1aHUS COBPEMEHHBIX MaTEPUAJIOB U TEXHOJIOTHH.

OmnuceIBaTh CrOCOOBI 3alUTH METAJIJIOB OT KOPPO3UH.

O01aKk0 3HaHU
https://school.oblakoz.ru/m
aterials/495726
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Ne HaumenoBanue KonnuecTBo wacos
I/ pa3zieyioB U TEM Bcerol| Koup- || TIpakt- MerTopl 1 GOPMBI OpPraHU3aIuKl O0YUCHHUS. DnekTpoHHbIE (IU(PPOBHIE)
mporpaMmaI BIE Kue XapaKkTepucTUuKa AesATENbHOCTH O6y‘IaI-OI_HI/IXC$I 06pa30]3aTeJ1}3HHe pecypchl

paboTsl || paboTHI

PackpbIBaTh CyIIHOCTh OKHCIUTEIBHO- BOCCTAHOBHUTEIBHBIX PEAKLIUI
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca STUX peaKuil.
[IpoBOIUTH peaxIiy, NOATBEP)KIAIOIINE XapaKTEPHBIE CBOMCTBA
M3Y4aeMbIX BEIECTB, PACIIO3HABATH OIMBITHBIM ITYTEM HOHBI METAJIIIOB,
MPUCYTCTBYIONIUE B BOJAHBIX PACTBOpAX.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — IIPOBEICHUE,
HaOJII0CHNE U OMCaHNEe XMMHYECKOTO IKCTIEPUMEHTA
(IeMoHCTpaIMOHHbIE U Ta00PAaTOPHBIE OMBITHI, IPAKTUYECKHE PAOOTHI).
[IpencraBnsaTh pe3yabTaThl XAMHUECKOTO SKCIIEPUMEHTa B (JOPME 3aITUCH
ypaBHEHU COOTBETCTBYIOIIUX PEaKIUN U JIeTaTh BHIBOABI HA UX OCHOBE.
CrnenoBaTh npaBuiaM IOJb30BaHUS XUMUUYECKOM MOCY10M U
n1abopaTopHBIM 000PYI0BAHUEM.

[TpoBOIUTH BHIYMCIICHUS 110 YPABHEHUSM XUMHUECKUX PEAKIINN.
CamocToATeNbHO MIIaHUPOBATh M OCYIIECTBIIATH CBOIO MTO3HABATEIbHYIO
NeSITeIbHOCTD; TPUHUMATh aKTUBHOE y4acTHe B TPYIIIOBOH yaeOHOM

JeSITebHOCTH
2.1 |[Hemeramnsl 7 1 1  |[PackpbIBaTh CMBICI U3y4aeMbIX MMOHATUH (BBIIEIATh UX XapaKTepHbIE O6naxo 3HaHU
MPU3HAKHU) ¥ IPUMEHSTh OTH MOHSATHS TIPH OTIMCAHUHU COCTaBa U https://school.oblakoz.ru/m
CTPOEHUS BEIECTB, JIs1 OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBICHUM. aterials/495726
2 3 [Cea3s 2 1 1 ||OObsAcHATE OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAIIIOB  ((0)grako sHanmil
HEOPTaHWYECKHIX I U MX COC/IMHEHNH ¢ YIETOM CTPOCHIS UX aTOMOB H [OJIOKCHNUS B https://school.oblakoz.ru/m
OpraHYeCKHX [Tepuonuueckoit cucreme XuMuIecKkux 3yemeHToB [1.1. MeﬁneneeBa. aterials/495726
BEIIIECTB XapakTepu3oBaTh (OMHUCHIBATH) OOIIE XUMUUYECKHE CBOMCTBA

HEMCTAJJIOB, UX BayKHEHUIITNX CoeJIHHeHPIﬁ, MMOATBCPIKAAA 3TO OITMCAHHE
InpuMepamMu ypaBHCHI/II\/'I COOTBCTCTBYIOIUX XUMHUYCCKUX peaKHHﬁ.
XapaKTepmoBaTL BJIMSHHUEC HEMCTAJIJIOB U UX COG}II/IHGHI/Iﬁ Ha )KMBBIC
OpraHu3MbI; OIMMUCBIBATD NPUMCHCHUC B PA3JIMIHBIX o0JracTsax
HpaKTquCKOﬁ JCATCIIBHOCTHU YCIJIOBEKA.




YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEX/IEHUE «HACTHAS IIKOJIA I1IO/I1B»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned

Email: edu@codiv.ru Ten.: +7-812-740-10-88

WHH 7807084185 JInuensus KO CIIb Ne 1798 ot 15.04.2016 1.

n/a

HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

KonTp-
bl€
paboThI

[TpakT-
KHe
paboThI

MeToabl u GOPMBI OpraHU3auu 00y4IeHUS.
XapaKkTepUCTHKA ACATEILHOCTH 00yJarOIUXCsl

DnekTpoHHbIE (IU(PPOBHIE)
o0pazoBaTeNIbHBIE PECYPChI

[ToarBepk1aTh CylIECTBOBAHUE TEHETUYECKOUN CBA3U MEKTY
HEOPraHUYECKHMH BEUIECTBAMU C IOMOILBIO YPAaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIil.

PackppiBaTh CyIIHOCTh OKMCIUTEIBHOBOCCTAHOBUTEIBHBIX PEAKLIMMA
MIOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOI'O OajlaHCca 3TUX peaKLuil.
[IpoBOAUTH peakiy, MOATBEPKAAOIINE XapaKTEPHbIE CBOMCTBA
M3Y4aeMbIX BEILLECTB, pACIIO3HABATh OIBITHBIM ITyTEM aHUOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHUS — [IPOBEJICHUE,
Ha0JI0/IeHNE ¥ OMUCaHHEe XUMHUYECKOT0 HKCIIEPUMEHTA
(leMOHCTpaOHHBIE M Ta00paTOPHBIE OMBITHI, PAKTHYECKUE PAOOTHI).
[IpencraBiasTh pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTA B (popMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX PEAKIIMI U JeNIaTh BBIBOJbI HA X OCHOBE.
CrnenoBath npaBuIaM NOJb30BaHUS XUMHUYECKOH MOCYI0M U
11ab0paTOpHBIM 000PYI0BAaHUEM.

[IpoBOANUTH BBIUMCIEHUS IO YPABHEHUAM XUMHUUYECKUX PEAKIIMM.
CaMocCTOsATENbHO IUIAHUPOBATH U OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NesITebHOCTD; IPUHUMATh aKTUBHOE y4acTHe B TPYIIIOBOI yueOHOM
NEeATEIbHOCTH

Pa3zgen 3. XuMus u :KU3HL

3.1

XUMHUS U KU3Hb

PackpriBaTh posib XUMHUH B PEIIICHUU YHEPTETUUECKUX, CBIPHEBBIX U
9KOJIOTHUECKUX MPOOIEM UeI0BEUECTBA, OMUCHIBATH OCHOBHBIE
HaIpaBJIEHUs Pa3BUTHS XUMHUYECKOW HAYKH M TEXHOJIOTHH.
[TpumensTH MpaBuIa 6€30MaCHOr0 OOpaIleHus C BEIIeCTBAMH,
WCTIOB3YEMBIMH B TTIOBCEHEBHOM KU3HU, TTpaBUJIa TIOBEICHHS B IEISIX
cOepekeHHsI 3I0POBbsSI U OKPYKAIOIIEeH TPUPOTHON Cpeibl; TOHUMATh
Bpe (OTaCHOCTH) BO3JICHCTBHSI HA )KUBBIC OPTaHU3MBI OITPEIEeTICHHBIX

OO6nako 3HAHUH
https://school.oblakoz.ru/m
aterials/495726
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Ne HaumenoBanue KomnuecTBo yacos
n/m pa3feiioB U TEM Bcerol| Koup- || TIpakt- Mertob! 1 hOpMBI OpraHU3alUuK 00yICHUS. OnexkTpoHHble (LU(POBLIE)
mporpaMmaI BIE Kue XapaKkTepucTUuKa AesATENbHOCTH O6y‘IaI-OI_HI/IXC$I 06pa30]3aTeJ1}3HHe pecypchl
paboTsl || paboTHI
BelecTB cMbICH mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObI
YMEHBIIEHUS U NIPEeIOTBPALLCHHS UX BPEIHOIO BO3JEHCTBUS.
AHaM3UPOBaTh U KPUTUIECKH OLIEHUBATH HH(OPMAIIHIO, CBA3aHHYIO C
XUMHUYECKMMHU IPOLIECCAaMU U UX BIMSHUEM Ha COCTOSIHUE OKPY)KAIOLIEH
CpEIbl.
Mcnonp30BaTh NOIy4YE€HHBIE 3HAHUS U MIPEACTaBICHUs O cepax
NesITeIbHOCTH, CBI3aHHBIX C HAYKOW U COBPEMEHHBIMHU TEXHOJIOTHSIMH,
KaK OCHOBY /Il OpMEHTALlMK B BbIOOpE cBoell Oymymieit
poheCCHOHATTLHON JIeATEIEHOCTH.
[IpuHumaTth yyactue B 00CYXJI€HUH ITPOOJIeM XUMHUYECKONH U
HKOJIOTUYECKOM HANPaBJICHHOCTH, BBICKA3bIBATh COOCTBEHHYIO ITO3UITUIO
10 pobJemMe U npeasaraTh BO3MOXKHbIE YTH €€ pelIeHus
IToBTOpEHNME, 2
000011eHme (04HO-
3aouHas Gpopma)
TectupoBanue 4 4 https://new.codiv.ru
(3aounas ¢popma)
OBUIEE KOJIMYECTBO 34 12 3
YACOB 110
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Pa3ned 1. TeopeTuueckue 0CHOBbI OPraHNYeCcKO XUMHUH
IIpenmer oprannyeckoil xumuu. Teopust crpoenust oprannyeckux coeaunenuid A.M. byrneposa (2)
1. [IpenmMer u 3HaUEHNE OPraHUYECKON XUMUU
2. Teopus cTpoenus opranndeckux coequnenuii A.M. bytneposa Tect
Pa3nes 2. YrieBogopoasbl
[IpenenpHbIE YTIEBOJOPOIBI — aJIKaHbI (4)
3. Knaccudukanus yrinesonopoaos. Ankansl. ['omonoruueckuii psa. CtpoeHue u
HOMEHKJIATypa.
4, Ankansl. I3oMepus ankanoB. HomeHkiaTypa n3oMepos. KonctpynpoBanue
IIpakTnyeckas padora Nel. KoHcTpynpoBaHue H1apoCTEPKHEBBIX MOJENIEH IIAPOCTEP>KHEBBIX
AJIKaHOB MOJIEJIEN AJIKAHOB
5. XHMMHUUYECKHUE CBOMCTBA AJIKAHOB
6. [Tonydyenue u npumeHeHre ankaHoB. [IoHsITHE 0 UKIIOATKaHAX Tect
Henpenenpabie yriaeBogopoas (6)
7. AnkeHnbl. CTpoeHHE, HOMEHKJIaTypa, U30MEpHs
8. XHWMHUYECKHE CBOWCTBA, IOJyUYEHUE, IPUMEHEHHUE AJIKEHOB
0. IIpakTuyeckast padora Ne2. [TonyyeHue 3THIIEHA U ONBITHI C HUM. Pemenue [Tonyuenue sTunena u
SKCIIEPUMEHTAITHBIX 3a/1a4 Ha TEMY «AJIKEHB» OMBITHI ¢ HUM. Pemienue

OKCIICPUMCHTAJITHBIX
3a1a4 Ha TCMY «AJIKEHBI»
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10. [Tonsitue 06 ankaguenax. Kayuyku. [Tonydyenue u npuMmeHenue
11. Ankunsl. CTpoeHHE HOMEHKIIATypa. XUMUUYECKHe cBoicTBa. [Ipumenenue
12. Pemenuie 3a1a4 Ha HAXOXKACHUE MOJICKYIISIPHON (POPMYJIIBI COSTUHEHUS TIO Tect
MIPOJYKTaM FOPEHUS, 110 €ro MIIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB B
COCTaBE MOJIEKYJIbI
ApomaTHuecKre yrieBoA0po b (2)
13. Apomaruueckue yrieBoaoposl. CtpoeHne. XUMHUECKHUE CBOMCTBA.
IIpumenenne
14. O06o001IeHre 1 cCUucTEMaTH3aIKs 3HAHUH 110 TeMe « Y TIICBOI0OPOIBI
[TpupoaHbIe HICTOYHUKH YTIEBOJOPOAOB U UX nepepadotka (1)
14. ‘ ‘ [TpupogHBIE HICTOYHUKH YTIEBOJOPOIOB U HX mepepadoTka (1) Tecr
Pa3nea 3. Kuciaopoacoaep:kamue opranHu4ecKue coeJHHeHHs
Crnuptsl. @enon (3)
15. Cnuptel. OnHoatomubie ciupThl. CTpoeHue. Homenkiarypa. @usnueckue u
XUMHUYECKHUE CBOMCTBA HA MMPpUMEpE MeTaHoJIa 1 dTaHoua. [lonydenue u
MIPUMEHEHUE.
16. MHoroaroMHble CIUPTHI HAa IPUMEPE ITUIICHTITIMKOIS U rnieprHa. CTpoeHue.
Howmenkiarypa. @usznueckue u xXumudyeckue cpoiicrsa. [Ipumenenue.
17. ®enoin. Crpoenue. Homenknarypa. ColictBa. [Ipumenenue. Tect

Anpnerunpl. Kap6onosbie kucnotsl. Ciioxkabie 3¢upsl. Kupsr (5)

18. Anpnerunsl. Ctpoenne. Homenkmarypa. CoiictBa. [Ipumenenue.
19. Kap6onossie kucnotsl. Ctpoenne. Homenknarypa. Xumuueckue cBoiicTBa U
IPUMEHEHHE Ha IPUMepe YKCYCHON KUCIIOTBHI.
20. IIpakTuyeckas padora Ne3. [lonyyeHue yKCyCHOW KUCIIOTHI U U3yYEHHUE €€ [Tonyuenue ykcycHoM

CBOMCTB. Penienne skcriepuMeHTaNbHBIX 3a7a4 1o TeMe «llonydyenne ykcycHon
KHUCJIOTBI M U3yYEHHE €€ CBOMCTBY

KHUCJIOTBI U U3YUYECHUE €€
cBOMCTB. Pemnrenne
AKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TeEME
«Tomyuenne ykcycHoOM
KHUCJIOTBI U HSquHHe ce
CBOMCTBY
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21. Briciine kap6oHOBBIe KUCTOTHI U MbuIa. Ci0xKHBIE 3Gupbl. JKUpHI.
22. IpakTuyeckasi padora Ne4. PerieHre sKCieprUMEHTANIBHBIX 337124 110 TEME Pemenue Tect
«["eneTnueckas CBA3b MEKIY KJIaCCaMH KUCIOPOAOCOAEPIKALIUX COSTUHEHUIN» | IKCIIEPUMEHTAIbHBIX
3a/1a4 110 TeMe
«['enernueckas cBA3b
MEXy KlaccaMu
KHUCIIOPOIOCOAEPIKAIINX
COECIMHEHU I
VYriesosi (3)
23. VYrnesoabl. Kitaccupukamnms. Morocaxapuipl, tucaxapuibsl. [ mroko3a.
24, [Tonucaxapuasl kpaxman u 1esutosio3a. Coiicta. [Ipumenenue
25. O6o0061enre u cucreMaTu3anus 3HaHui 1o teme «Kucnopomocoaepxkaniue Tecr
COEJTMHEHUS»
Paznen 4. A3oTcoaepskaniue oprainyecKkue coeJuHEeHUus
AMuHBI. AMUHOKUCIIOTHL. benku (2)
26. [TonsaTue 06 aMUHaX U UX MPUMEHEHUN
27. AMMHOKHUCIOTHL. [IpoTenHOBBIE AMMHOKHUCIIOTHI. benkn Kak IpUpOoHbIe
nosinMepsl. CocTas, CTPOEHUE, CBOMCTBA.
Paspnen S. BeicOKOMOJIEKY IS pHbIE COCAUHEHUS
ITnactmaccel. Kayuyku. BonokHa (2)
28. [Ipencrasnenue o monmumepax. Knaccudukanusa. Metoasl cuaTesa
29. [Tnactmaccel. Kayuyku. Boigokna
30. [ToBTOpenue, 060061IIeHNE Tecr

IHoBTOpeHue, 00061eHNEe (0YHO-32049Hasi GopMma)

TectupoBanue (3aouHasi gpopma)

4 TectupoBanue Ha noprane http://new.vsdo.ru
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Pa3znen 1. Teopernueckue 0CHOBBI XUMHH
Crtpoenue atoMma. [lepuonnueckuit 3akon u [lepuonndeckas cucrema xumuueckux snemeHToB [[.1. Menzaeneesa (2)
1. CoBpeMeHHast MOJIENb CTPOEHUS aToMa
2. [ICXD JI.1. MenaeneeBa v ydeHUE O CTPOCHHH aTOMa Tect
Crtpoenue BeniectBa. MHoroo6pasue BeuiecTs (2)
3. [Ipupona xumuueckoit cBs3u. Buael cBsasu. MonHas cBa3b. KoBaneHTHas
MoJIIpHas ¥ HemousspHas. Mertannndeckas. MexMoIeKyIsapHOe
B3auMOJIeiiCTBHE (BOAOPOIHAS CBSI3b).
4, Crpoenue BeniecTBa. Buapl kpuctanmuieckux pemeTok. [Ipudannbt Tecr
MHOr000pa3usl BEIIECTB
Xumnueckue peakuuu (10)
5. Knaccudukanus XuMHUECKUX peakiui
6. CKOpOoCTh XMMHUYECKUX peaKnui
7. OOpaTUMOCTh XMMHYECKHUX PEaKIii. XUMUYECKOe PaBHOBECHE U CIIOCOOBI €To
CMEIICHHS
8. HucnepcHbie cuctembl. CriocoObI BhIpaKeHHe KOHIIEHTPAIIMHA PACTBOPOB
0. DNEeKTpOIUTHYECKAs AUCCOoUaIus. BonopoaHbIii moKa3aTelnsb. Tecr
10. Peakmun nonnoro ooMeHa
11. [Maaponu3 opraHUYecKUx U HEOPTraHUIECKUX COCTMHECHUN
12. OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH
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13. DNeKTpoIn3 pacijiaBoB U pacTBOpoB. [IprMeHneHue anekTponnsa B
POMBIIIICHHOCTH

14, O06001eHre u cucTeMaTh3aIys 3HaHui 1Mo TeMe « TeopeTrHiecKkue OCHOBBI Tect
XUMU)

Pa3nea 2. Heopranuyeckasi Xumust

Merasuisl (4)

15. Krnaccudukanus BemecTs

16. OO01mmas xapakTeprcTHKa U CIIOCOOBI TIOyYSHUST METAJIOB

17. XHUMHUYECKUE CBOMCTBA METAJLIOB

18. IIpakTnyeckas padora Nel. Pemienue skcriepruMeHTaNbHBIX 33/1a4 110 TEME [IpakTuueckas pabora Tecr
«MeTtamibDy

Hewmeramisl (7)

19. 0O030p HEMETAIIOB

20. CaoiicTBa U MpUMEHEHHE BaKHEHIIIMX HEMETAIIOB

21. IIpakTnyeckas padora Ne2. Pemienue sKCriepUMEHTANbHBIX 33/1a4 110 TEME IIpakTryeckas pabora
«Hewmeraub»

22, Oxcunpl. Knaccnpukanus. Cpoiicta. [Ipumenenue Tecr

23. Opranudeckuie 1 HEOPraHMUECKUe KUCIOThI

24. Opranudeckrie 1 Heopraumueckrue aMmQpoTepHble COETMHEHUS

25. Comnu, opraHuyecKkre 1 HEOpraHn4ecKue

CBsI3b HEOPraHUYECKUX U OPraHUYECKUX BelecTs (2)

26. I'eneTrueckas cBsi3b OPraHMYECKUX U HEOPTAaHWYECKHUX BEIECTB

27. IIpakTnuyeckas padora Ne3. Pemenue skcriepuMeHTAIbHBIX 33]1a4 1O TEMe [IpakTryeckas pabora Tecr
«["eHeTnyuecKkas CBsI3b OPraHNYECKUX U HEOPTAaHMYECKHUX BEIIECTBY

Pa3znen 3. Xumus v :Ku3Hb

XuMus v Ku3Hb (3)

28. XuMHs B IPOMBIIIIEHHOCTH. [[pUHIIUTIBI TPOMBIIIIJIEHHOTO TPOU3BOJICTBA

29. Xumus B OBbITY, CTPOUTENBCTBE, CEIbCKOM XO035HCTBE, METUIIHE

30. [ToBTOpenue, o6o0IIEHNE Tect
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IloBTOpeHue, 06061eHNEe (0YHO-3a049Hasi Gopma)

TecTupoBanue (3a04Has popma)

TectupoBanue Ha noprasne http://new.vsdo.ru
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

—T'abpuensn O.C., OctpoymoB N.I"., CnagkoB C.A. Xumus. 10 knacc. YueOnuk. ba3zoBbrit
ypoBenb. — M: AO «M3narensctBo «IIpocBenienney, 2023,

—T'abpuensu O.C., OctpoymoB WU.I'., CmankoB C.A., JIéBkun A.H. Xumusa. 11 kacc.
YueOuuk. bazosslii ypoerb. — M: AO «M3narensctBo «lIpocBemenuey, 2023;
METOANUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

— OenepanbHas paboyasi mporpaMMa CpeaHero o0Iero o0pa3oBaHus MpeaMeTa «XUMHUS

(6asoBerit ypoBens) mis 10-11 kiaaccoB oOpa3oBareabHbIX opranusaiuii.— M, 2023;

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETH
HMHTEPHET

— OOpa3zoBarenbHblii  TopTasn  «BupTyanpHas  IIKojay, coiepxamuidi  cBOOOJHO
pacnpocTpaHsieMbie 00pa3oBaTelbHBIC PECYPChl U 00pa3oBaTeIbHBIC PECYPChI, pa3pabOTaHHBIC
corpynaukamu YOV «ULI LHOAVIB», sBnstomuecs WHTEIJIEKTYadlbHOM COOCTBEHHOCTHIO
YUPEKACHUS, pa3MeIieHHOM Ha oOpa3oBarenbHoit miarpopme MOODLE (URL: https://vsdo.ru)

— bubnmuoreka [JOK
— Oo6unaxo 3uanuii (URL: https://oblakoz.ru/)0



