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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMma mo XMMHHM Ha YPOBHE CpelHEro oOuiero odpazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHMI K pe3ybTaTaM OCBOEHUS (perepasibHO 00pa3oBaTeNbHOM MPOrpaMMBbl CPETHErO OOILIETOo
obpazoBanus (POII COO), mpencrasineHHbix B deneparbHOM rOCyJapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, c¢ yuérom Konmenmuu mnpenogaBaHus y4eOHOTO TpenMera «XuUMHUS» B
oOpa3oBaTenbHBIX  opraHuzanusx  Poccuiickoit ~ ®exepauuu,  pealu3ylOUIMX  OCHOBHBIE
oOpa3oBaTeNbHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpareruu pa3BUTHA BOCHHUTAHUSA B
Poccuiickoit @enepanuu Ha nepuoa Ao 2025 roga» (Pacnopsixenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOAXO0J0B K pa3paboTKe MporpamMmbl MO XMMHUH, K OINpEIEeNIEHHI0 OO0Ilel cTpaTeruu
oOy4deHusi, BOCIIUTAHUS U PA3BUTHUS OOYy4aIOUIMXCA CPEICTBAMU y4yeOHOro MmpeaMera «XUMHUSD» A
10-11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KoHIentyaiabHble mnonoxkeHus P®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LI€JIeH, COJIEp)KaHUs, pPe3ylbTaToB OOyueHUss U TpeOOBaHUI K YpPOBHIO
IIOATOTOBKH BBIITYCKHUKOB.

XuMmudeckoe o0pa3zoBaHue, MOTy4aeMOe BBIITYCKHUKaMH 00I1e00pa3oBaTeIbHON OpraHu3alliy,
ABIISICTCS HEOTHEMJIEMOM YacThbl0 HMX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPLIAIOIIUM 3TaloM
peanu3alM Ha COOTBETCTBYIOIEM €My 0a30BOM YypOBHE KIIIOUEBBIX LIEHHOCTEH, MNPHUCYIUX
LIEJIOCTHOM CHUCTEME XHMMHUYECKOTO 00pa3oBaHMsA. ODTH LEHHOCTH KacaloTCs IIO3HAHUS 3aKOHOB
IpUPOJBI, (POPMUPOBAHMS MHUPOBO33PEHUS U OOIIEH KyJbTypbl YEOBEKa, a TaKXKe HKOJOTHMUYECKU
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U TPHUPOAHON cpene. Peanusyercs xumudeckoe
oOpa3zoBaHre OOyYaIOIIMXCS HAa YpPOBHE CpEeIHEro ooOmero oOpa3oBaHHUS CpEACTBAMU Y4eOHOTO
npenMera «XUMUs», COAEP)KAaHUE U MOCTPOEHHE KOTOPOTO ONPENENIEHBI B NPOrpaMMeE IO XMMHH C
yuéToM crneuu(puKd HayKH XUMHHM, €€ 3Hau€HUs B IMO3HAHUM NPHUPOJbl U B MaTEpUAIBHOM JKU3HU
o0miecTBa, a TaKkKe C Y4YETOM OOMMX LeNed W TNPHUHLMUIOB, XapaKTEPHU3YIOLIMX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeIHETo 00111ero oopazoBanus B Poccuiickoit deaepanum.

XuMHsL Kak 3JIEMEHT CUCTEMbl E€CTECTBEHHBIX HAayK HIpaeT ocoOyi poiib B COBPEMEHHOM
LUUBWIN3ALUU, B CO3/JaHUM HOBOW 0a3bl MaTepualbHOM KyJIbTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMHUpOBaHNE PALMOHATBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE IEJIOCTHOTO IPEICTaBICHUS 00
OKpY’KaloIIeM MUPE Kak O €IUHCTBE IPUPOIbI U YEJIOBEKa, KOTOpoe (POPpMHUPYETCsl B XMMUU HA OCHOBE
IIOHMMAHUS BEIIECTBEHHOIO COCTaBa OKPYXAIOLIEr0 MHpa, OCO3HAHUS B3aMMOCBA3M MEXITY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUS.

TecHO B3aMMOAEWCTBYS C JIPYTMMHM €CTECTBEHHBIMHU HayKaMH, XUMHs cTaja HEOTbEMJIEMOU
YacThI0 MHUPOBOH KyJbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOI'O TPyJa U JKU3HMU KaKJIOro 4JeHa
obmectBa. CoBpeMeHHass XMMHs KaK HayKa CO3MaTelbHas, KaK HayKa BBICOKHX TEXHOJIOTUH
HalpaBjIeHA Ha pelleHue INIOOAIbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOH, MUILEBOM, IKOJOTHYECKONW OE30MaCHOCTH U OXPaHbI 3710POBBSI.

B coorBerctBMHM ¢ OOmMMH LENIMM M [PUHLUMIAMHM CpEeIHEro oOmero oOpa3oBaHMs
cogepxkanue mnpenmera «Xumus» (10-11 xmaccel, 0a30BBI ypOBEHb H3yU€HHs) OPHEHTHUPOBAHO
IIPEUMYIIECTBEHHO Ha OOIIEKYJbTYpHYIO IOJArOTOBKY OOy4aroluxcs, HEOOXOIUMYI0 MM s
BbIPa0OTKM MMPOBO33PEHUYECKMX OpPHUEHTUPOB, VYCIEIIHOTO BKIIOYEHUS B JKU3Hb COLUYMA,
MIPOAOIDKEHHU 00pa30BaHUs B pa3IMYHbIX 00J1ACTAX, HE CBA3AHHBIX HETTOCPEICTBEHHO C XMMMUEH.

CocTaBisOmMUMH TpeaMeTa « XUMHS» SBISIFOTCA 0a30Bble Kypchl — « OpraHndeckas XUMHUs» U
«O0mas ¥ HeopraHWveckas XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHHsI KOTOPBIX SBISIOTCS
OCHOBbI 0a30BOM HAyKW: CHCTEMa 3HAHWUU 10 HEOPraHMYECKON XMMMHU (C BKJIIOYEHHEM 3HAHWM M3
o0mell XUMUU) U opraHndeckod xumuu. PopMUpOBaHHE JAHHOW CHUCTEMbI 3HAHMH NPU HU3Y4YEHUU
npeaMera 00ecreurBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOT00Opas3usi BEIIECTB Ha OCHOBE
O0IIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.



CrpykTtypa conepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas M HeopraHudeckas
XUMUS» cQOpMHpOBaHAa B MporpamMMme IO XMMHHM Ha OCHOBE CHUCTEMHOTO MOAXOJa K H3yYEHUIO
yueOHOro Marepuana U OOYCJIOBJI€HAa HMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUHM Ha
ONpPENENEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCcKOM XHMHHU BEIECTBa
paccMaTpuBarOTCA Ha YPOBHE KJIACCHUYECKOM TEOPHM CTPOEHMSI OPraHUYECKUX COECIUHEHMM, a TaKkKe
Ha YpOBHE CTEPEOXUMHUYECKUX M DJIEKTPOHHBIX MPEJICTaBIECHUN O cTpoeHuH BemiecTB. CBeneHus 00
M3y4YaeMbIX B Kypce BEILIeCTBaxX JAl0TCS B Pa3BUTUHU — OT YIIIEBOJOPOIOB JI0 CIOKHBIX OMOJIOTHYECKU
aKTHBHBIX COEIMHEHHMH. B Kypce opraHmueckoil XMMHMM IOJy4yaroT pa3BUTHE CHOPMHUPOBAHHBIE Ha
YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs IEpBOHAYAIBHBIC MPEACTABICHUS O XUMHUYECKOH CBS3H,
KJIaCCU()MKALMOHHBIX TPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT MX CTPOEHUS, O
XUMHYECKON PEAKIIUU.

Ilon HOBBIM yriaoM 3peHMs B mpeamere «XuMHA» 0a30BOr0 YpOBHS paccMaTpHUBAETCs
W3yYeHHBI Ha YpPOBHE OCHOBHOro OOmIero oO0pa3oBaHHs TEOPETHUYECKUH Marepuan u
(aKTOJIOTMUECKUE CBEIECHUS O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mass W HeopraHuueckass XHMHUsS» OOYYaroIIUMCs TPEAOCTABISETCS BO3MOXKHOCTH OCO3HATh
3HA4YEeHHE NEePUOJUYECKOr0 3aKOHa ¢ OOIIETEOPEeTHYECKUX M METOAOJOIMYECKHX MO3MLMH, TiIy0ke
MOHATh MCTOPUYECKOE M3MEHEHHE (PYHKIMH 3TOro 3aKoHa — OT 00oOmaromeil 10 oOBsICHAIOMEH 1
IIPOrHO3UPYIOILEH.

Envnas cucrtema 3HaHM O BaXKHEHMIIMX BELIECTBAX, MX COCTAaBE, CTPOCHHUH, CBOMCTBAX W
IIPUMEHEHNH, a TAKKE€ O XMMHUYECKHX PEAKUUAX, UX CYIIHOCTHM M 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomnosHsgercs B Kypcax 10 u 11 xiaccoB aneMeHTaMM COAEpKaHUsl, UMEIOIIMMHU KYJIbTYpPOJIOTHUECKUN
U MPHUKIATHON XapakTep. OTHU 3HaHMS CHOCOOCTBYIOT NMOHMMAHUIO B3aUMOCBSI3U XUMHUM C IPYTUMHU
HayKaMM, pPacKpbIBAalOT €€ pPOJIb B II03HABATEIIBHOM M IPAKTUYECKOW JEATEIBbHOCTH 4YEJIOBEKA,
CIOCOOCTBYIOT BOCIMTAHHIO YBa)KE€HHsI K IPOLIECCY TBOPYECTBA B 00JACTH TEOPUHU U MPAKTUYECKHUX
MPWIOKEHUH XUMHUHU, I[OMOTAIOT BBIYCKHUKY OpPHUEHTUPOBATHCA B OOILIECTBEHHO W JIMYHOCTHO
3HAYMMBIX Npo0iieMax, CBSI3aHHbBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATE MH()OPMAIMIO U IPUMEHATh
e€ g TONOJHEHUS  3HAHWUH, PpELIEHWs  MHTEUIEKTYalbHBIX M 3KCIIEPUMEHTAJIbHBIX
HCClIeIoBaTeNbCKUX 3a/1ad. B 1enoM copepikanue ydeOHOro npenmeTra «XUMHsD» JaHHOTO YPOBHS
M3Y4YEHHs] OPHUEHTHPOBAHO Ha (POPMHUPOBAHUE y OOYYAIOUIMXCSI MHPOBO33PEHUYECKONW OCHOBBI JUIS
NOHUMaHug (UIOCOMCKUX HIEH, TaKMX KakK: MaTepuanbHOE E€IMHCTBO HEOPraHUYeCKoro u
OpPraHUYECKOT0o MHUpa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOECHUEM, II03HABAEMOCTh
IPUPOJHBIX SBICHUHN MyTEM 3KCIIEPUMEHTA W PEIIEHUs] MPOTUBOPEUU MEXIy HOBBIMHU (pakTaMu U
TEOPETUYECKUMH IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUH B PELICHUM IKOJIOTHUYECKUX NpodiieM, a
TaKke MpobseM cOepeXeHUs PHEPreTHUECKUX PECYpCOB, CBIPbsS, CO3/AaHUS HOBBIX TEXHOJOTMH U
MaTepUasoB.

B nnane pemieHus 3ajad BOCHMTAHMs, Pa3BUTUS U COLMANIM3ALMU OOYYAIOIIMXCS HPUHATHIE
MpOrpaMMOil MO XUMHHM TOAXOAbl K ONPEICIICHUI0 COAEpKAHMS M IOCTPOCHHS MpeaMeTa
IpesycMaTpuBaOT (OPMHUPOBAHNE YHUBEPCAIbHBIX YUEOHBIX ASUCTBHIM, HMEIOIUX 0a30BO€ 3HAUEHUE
JUIS  Pa3lM4yHBIX BHUAOB JACITEIbHOCTU: pELIEHUs MpoOjeM, IOHCKa, aHauu3a M 00paboTKu
uHpOpMalUY, HEOOXOAMMBIX Ul TNPHOOPETEeHHs OIbITa IMPAKTUYECKOW M HCCIIel0BaTelbCKON
JESATEIbHOCTH, 3aHUMAIOIEN Ba)KHOE MECTO B IO3HAHUM XUMUH.

B mpaxTuke npenopaBaHusi XMMUU KaKk Ha YPOBHE OCHOBHOIO o0Iiero oOpa3oBaHus, Tak U Ha
YPOBHE CpefHero o01iero o0pa3oBaHus, P ONPEIEICHUN COACPIKATEIbHON XapaKTepUCTUKH Lesen
W3y4YeHHs] TIpeJMETa HaIpaBJIEHHEM NEPBOCTENEHHONW 3HAYMMOCTU TPAJUIMOHHO TNPU3HAETCA
(dopMHpOBaHHE OCHOB XHMHMYECKOW HayKd Kak oOOJacTH COBPEMEHHOIO €CTEeCTBO3HAHUS,
MPaKTUYECKON NeATEeIbHOCTH YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJINYECKOW TOUKHM 3PEHHs TAKOM MOJIXOJ K ONPEACICHUIO LeNed M3ydeHHs NpPEeAMETa SBIISAETCS
BIIOJIHE OTPaBJaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS INIAaBHBIMU LETSIMH U3y4YeHHs IpeaMeTa «XHUMus» Ha 6a30BOM
ypoBHe (10 =11 ki1.) sBISIIOTCSL:



(hopMUpOBaHHE CUCTEMBI XUMHUUECKHX 3HAHUN KaK Ba)KHEHIIEH COCTaBISIONIEH eCTeCTBEHHO-HAYYHOU
KapTUHBI MUpPA, B OCHOBE KOTOPOH JIe)KAT KIIIOUEBBIE TIOHATHS, (DyHIaMEHTAIbHbIE 3aKOHBI U TEOPUHU
XMMHHU, OCBOCHHE S3blKa HAyKH, YCBOGHHE M IIOHMMAHHUE CYIIHOCTH JOCTYIHBIX 0000LIeHUN
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;
(dbopMHUpOBaHKE W PA3BUTHE MPEICTABICHUNA O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMHUYECKUX
peakuuii, HEOOXOAUMBIX MJi TNPUOOPETEHUS YMEHHIl OpUEHTHPOBAThCS B MHUPE BEIIECTB U
XUMHAYECKHX SIBIICHUH, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTHUECKON U MOBCETHEBHON KU3HU;
pa3BUTHE YMEHHMH U CHOCOOOB JESTENIbHOCTH, CBA3aHHBIX C HaONIOJIEHHEM U OOBSICHEHHEM
XMMHUYECKOT0 3KCIIEPUMEHTa, COOII0IEHIEM IPaBUi 0€30MacHOr0 OOPAIEHHUs C BEIIECTBAMHU.

Hapsiny ¢ »tum, conepkarenbHas XapaKTepUCTHKa LieJell M 3ajad M3y4YeHHs IpeaMmeTa B
porpaMMe Mo XMMHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBMM C HOBBIMHU IPUOPUTETAMHU B
cucTteMe cpeaHero oOmiero oobpazoBaHusi. CeromHss B MPEMOJaBaHUM XWMHUU B OOJBIICH CTETICHU
oTAaéTCsl MPEANOYTECHHE MPAKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsl O0O0y4eHHUs, OPUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHHMKA 00I11€00pa30BaTEIbHON OpraHMU3alliy, BIAJCIONIEr0o He HaOOpoM 3HaHHM, a
(YHKIMOHATIBHON IPAMOTHOCTBIO, TO €CTh CHOCO0AMHM U YMEHHMSIMU aKTUBHOT'O MOJTY4EHUS 3HAHUN U
MPUMEHEHHUS UX B peajbHON KU3HU JUIsl pELICHUs] TPAaKTUYECKUX 3a]1a4.

B cBs3u ¢ 3THM npu u3yueHHH NpeaMeTa «XHUMUsS») JTOMHHHUpYIOLIee 3HaUCHHE MPUOOPETaroT
TaKue LeJIU U 3aa4u, Kak:

ajanTanys oOyvyaroIMXCs K YCIOBHSM JHHAMUYHO pa3BUBAIOLIETOCS MHpa, (pOpMHUpOBaHUE
UHTEJJICKTyaJlbHO ~ Pa3BUTOM  JUYHOCTH, TOTOBOW K CamMo00pa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TPHUHATHIO TPAaMOTHBIX PELICHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM;

(dopmupoBaHUE y OOYYaIOIIUXCS KIFOUYEBBIX HABBIKOB (KIHOUYEBHIX KOMIETEHIIMI), MMEIOIIUX
yYHHUBEpCaJIbHOE 3HAUEHHUE JUISl Pa3JINYHBIX BUJOB ACSITEIbHOCTU: pEIIeHUs MpobieM, IOUCKa, aHaIu3a
u 00paboTku MH(pOpMAIMH, HEOOXOMUMBIX [UId HPUOOpETEHHs OMbITa JESTEeIbHOCTH, KOTOpas
3aHMMaeT BaKHOE MECTO B MO3HAHMM XUMHUH, a TaKXKe JUIS OLUEHKU C MO3MIMHA 3KOJOTHYEeCKOU
0€30IaCHOCTH XapakTepa BIUSHHS BEIIECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHM3M YeJOBEKa M
MPUPOJIHYIO CPELY;

pa3BUTHE T[I03HABATEIbHBIX HWHTEPECOB, WHTEIJIEKTyallbHBIX M TBOPYECKUX CIOCOOHOCTEM
oOyJaronuxcs: criocOOHOCTH CaMOCTOSITENIbHO PUOOPETaTh HOBBIE 3HAHMS 110 XUMUU B COOTBETCTBUHU
C JKU3HEHHBIMH MOTPEOHOCTSIMHU, HCIOJIB30BaTh COBPEMEHHBbIE HMH(OPMAIIMOHHBIE TEXHOJIOTUU s
MOMCKA ¥ aHAIM3a yU4eOHOH U HAyYHO-TIOMYJISIpPHON MH(POPMAIIUU XUMHUYECKOTO COJICPIKAHMUS;

(dbopMupoBaHre M pPa3BUTHE y OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO MBIIIICHHUS,
HaOJIOAAaTENbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH,
MIpY IJIAHUPOBAHUH U MIPOBEJIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHUE y 0Oy4YaromMXcsl YOSKIEHHOCTH B TYMaHHCTUYECKON HAINPaBICHHOCTH XMMHUH, €€
BaXHOU POJIM B PELICHUH MIOOATBHBIX MPOOJeM palMOHAIBHOTO MPUPOAOIOIB30BaHUS, TIOMIOIHEHUS
SHEPreTUUECKUX PECYPCOB U COXpPAHEHMsI MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTHU
OepeXHOr0 OTHOIICHHS K TMPHPOJE U CBOEMY 3I0pPOBbIO, a Takke MpUOOpPETeHHs OMbITa
WCTIOJIb30BAaHUS MTOMYYSHHBIX 3HAHUHN JJIsl IPUHATHUS TPAMOTHBIX PEUICHUH B CUTYallUsX, CBA3aHHBIX C
XUMHYECKUMH SIBIICHUSIMHU.

B y4ue6HOM 1u1aHe cpeaHero odmero o0pa3oBaHus MpeaMeT « XUMUsD 0a30BOT0 YPOBHS BXOIUT
B COCTaB IMpeaMeTHOM obnacTu «EcTecTBeHHO-HAyYHbIE TPEIMETHI.

OO1m1ee yuCiio YacoB, OTBENEHHBIX IS M3YUYCHUSI XHMHHU, Ha 0a30BOM YPOBHE CPEHETO 00IIeTo
oOpazoBanusl, coctaBiusgeT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hepento), B 11 kiacce — 34 gaca (1
4ac B HECIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne OCHOBbI OPraHUYeCKOH XUMMHU

[Ipenmer oprannveckoil XuMuu: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUEHUE B MOIYUYEHUH HOBBIX
BEIIECTB W MaTepHalioB. Teopus CTpoOeHUs] oOpraHuyeckux coeauHenuii A. M. bytieposa, eé
OCHOBHBIE TOJNOXEHUs. CTpyKTypHbIE (HOpMYJBI OpraHMYeCKHMX BeuiecTB. ['omosorus, uzomepus.
XnMHYecKas CBS3b B OPraHUYECKUX COCIUHEHHX — OJMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o KiIacCHPUKAIMKM OPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHu4ecKux
COEJMHEHUI (CUcTeMaTHyecKas) U TPUBUAJIbHbIE HA3BaHUS Ba)XKHEHIIUX IpeJICTaBUTENEH KIIaccoB
OpPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOABl WM3Y4YEHHUS BEIIECTB W HUX IPEBPALICHUN: O3HAKOMJICHHE C
o0pa3llaMu OpraHMYEeCKHX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpPraHUYECKUX BEIECTB, HAOJIOJEHHE U ONMHMCAHHE JIEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAIIECHUIO
OpPTraHUYECKUX BEUIECTB PU HarpeBaHuM (IUIaBICHUE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBoaopoasbl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKHMH psja. MeraH uW 3TaH — MpocTeHime
MIPEJCTaBUTENIN ANKAHOB: (PU3NYECKHE U XMMHYECKHE CBOICTBa (pPEeakLUU 3aMEIEeHUs] U TOPeHHs),
HAaxO0/ICHUE B IIPUPOJIE, IIOJIyYCHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTHYECKHH psi. OTUIEH W MPOMWIEH — MNPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3MYECKHMe ¢ XUMHUYECKHE CBOWCTBA (peakiuu TUAPUPOBAHHUSA,
raJlOTeHUPOBAHUS, TUIpaTalluy, OKUCIEHHS U IOJIMMEPHU3alu1), TOJyYeHHE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u wmerunOyramuen-1,3: crpoeHHe, BaKHEHIINE XUMHYECKHE
CBOMCTBa (peakuus noauMmepusanun). [lomyueHre CHHTETHYECKOTO KayuyKa U pe3UHBI.

AJNKHMHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUH psiA. AICTWIEH — MpOCTEHIINN
NIPEJCTaBUTENIb AJKMHOB: COCTaB, CTpPOEHME, (U3MUecKHMe U XUMHMUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, FaJOTEHUPOBAHUS, THAPATALIMH, TOPEHUS ), TOJIyYEHNE U IIPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (uU3MUECKME M XUMHMYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUSA M HUTPOBaHUsA), IOJy4eHHE M NpUMEHeHue. JToayon: cocmas, cmpoeHue,
Qusuyeckue u Xumuueckue CeouUcmea (peakyuu 2ano2eHUposanus U HUMpPOBAHUs), NONYUeHUue U
npumenerue. TOKCUYHOCTh apeHOB. [ 'eHeTHUEeCKas CBsI3b MEXKY YyINIEBOAOPOAAMU, IPUHAIICKALTUMU
K pa3IM4YHbIM KJIACCaM.

[IpupoaHbIe HCTOYHUKH YTIIEBOIOpOI0B. [Ipupoanblii a3 u momyTHbIe HeTIHBIE Ta3bl. HedTh
n eé mnpoucxoxiaeHue. CrnocoObl mnepepabOTKM He(PTH: MEPeroHka, KPEeKUHT (TepMUUYECKHH,
KaTaJIMTHYECKUi ), muponu3. [IpoaykTel mepepaboTku He(hTH, UX IPUMEHEHHE B IPOMBIIIUIEHHOCTH U B
ObITy. KaMeHHBIN yroib U IpOAyKThI €ro nepepadoTKH.

OKCIEpUMEHTAJIBHBIE METO/bl M3YUYEHHUS BEIIECTB W HUX I[PEBPALICHUI: O3HAKOMJIEHHE C
oOpa3laMu IjacTMacc, KaydyyKoB M pe3uHbl, kKoyuiekiuu «Hedts» u «Yromaw», MozaenupoBaHue
MOJIEKYJ YTJIEBOJOPO/IOB U rajoreHONPOU3BOIHBIX, IPOBEACHUE NPAKTUUECKON paboThl: MOTyYEHHE
STHJIEHA U U3YyUYEHHUE €TO CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenus mo ypaBHEHUIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOIHOTO
BEIIECTBA WM MPOJYKTa peaklUy MO U3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY OJTHOTO M3 UCXOAHBIX
BEILIECTB MJIM MPOJYKTOB PEaKIIH).

Kuciopoacoaep:kamue opranmyeckue coeAuHeHUs

[IpenenbHble 0IHOATOMHBIE CIUPTHL. METaHO U 3TAHOJ: CTPOEHUE, (PU3NUECKre U XUMUUYECKHUE
CBOMcTBa (peakuMu C aKTUBHBIMU MeETajlaM{, TaJOr€HOBOAOPOJaMH, TOpPEHME), MPUMEHEHHE.
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Bonoponnsie cBsi3u Mexay MoJEKylaMHu CnupToB. JleiicTBHEe MeTaHoNa W 3TaHONA HAa OpraHU3M
YeJioBeKa.

MHOT0aTOMHBIC CIIUPTHL. DTUICHTIUKONb W TIUIEPUH: CTPOSHUE, GUBHUECKUE U XUMHUYECKHE
CBOICTBa (B3aMMOJEMCTBHE CO HIETIOYHBIMU METa/slaMi, KaueCTBEHHAsl peaklisi Ha MHOTOATOMHbBIE
cnupThl). JlelicTBre Ha OpraHu3M 4enoBeka. [[puMeHeHue rauiepruHa U STHUIICHTJIMKOIISL.

®DeHoJI: CTPOCHHE MOJIEKYJIbI, (DU3NYECKUEe W XUMHUYECKHE CBOWCTBA. TOKCHUYHOCTH (eHoIa.
[Tpumenenue peHona.

Anpaerusibl U kemoHuvl. DopManbIeTul, alleTaabAeTu: CTpoeHue, (pu3ndyeckue 1 XUMUYECKUe
CBOWCTBa (peakUuH OKHUCICHHS M BOCCTAHOBJICHMS, KAUECTBEHHBIE pEaKLUH), IOJIyueHHE U
MIpUMEHEHHUE.

O/HOOCHOBHBIE TpeJiesibHbIe KapOOHOBbIE KHCIOTHL. MypaBbHHAsT U YKCYCHas KHCIOTBI:
cTpoeHue, (U3MYECKHe W XUMHUYECKHE CBOMCTBa (CBOWMCTBA, OOIIME I Kjacca KHCIOT, PEaKIlus
STepUHKAINN), TTOTYUeHUE U TpuMeHeHne. CTeapuHOBast M OJICMHOBAs! KUCIOTHI KaK MpeACTaBUTENN
BBICIHIUX KapOOHOBBIX KHCIOT. Mblia KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, X MOIOIIIEe AeHCTBUE.

CrnoxHble H3QHUPBI KaK MTPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['Mapon3 cloXKHBIX 3PupoB. KUpHI.
I'unponus sxupos. [Ipumenenue xxupos. buonornueckas posb KUPOB.

VYrneBoasl: cocTaB, Kiaccu(UKanus yriieBOJOB (MOHO-, M- M ToOJHcaxapuabl). [mroko3a —
MPOCTEHIINNA MOHOCAXapU: OCOOEHHOCTH CTPOSHHS MOJIEKYJIbI, (PU3MUECKHUE U XUMUYECKHE CBOWMCTBA
(B3ammogeiictBre ¢ rumpokcuaoM meau(ll), okucnenne amMmMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHUE TIIOKO3bl), HAX0XACHUE B IPUPOJIE, TPUMEHEHHE, OMOJIOTHYecKasi poib.
dotocunTe3. PpyKTO3a KaK N30MEP TITIOKO3HI.

Kpaxman u wnemmono3a Kak OpupofHble moiuMmepbl. CTpoeHHe Kpaxmana M IIeJUTFOJIO3bI.
dusnuecKkue U XMMUYECKHE CBOMCTBA KpaxMaia (THUAPOIN3, KAUeCTBEHHAsI PEAKIIUs C HOJIOM).

DKClepUMEHTAIbHbIE METOJAbl HM3yYeHHs BEUIECTB M WX MpEeBpallleHui: MpoBeJaeHHeE,
HaOJIOZICHNE M ONHMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUYECCTBEHHBIC PEAKIINU
OJTHOATOMHBIX CIUPTOB (OKHCIeHHe dTaHona okcuaoM Menu(ll)), MHOroaroMHBIX CIUPTOB
(B3aumopericteue rimnepuHa ¢ ruapokcugom Mmenu(ll)), ampaerumoB (OKUCIEHHE aMMHUAYHBIM
pactBopoMm okcuma cepedpa(l) m rumpokcuaom menu(ll), B3amMopeicTBHE Kpaxmanga C HOJOM),
MPOBEICHUE MPAKTHUECKONW PadOTHI: CBOMCTBA pAaCTBOPA YKCYCHOW KHCIIOTHI.

PacuérHbie 3agaun.

Brrancienus mo ypaBHEHHIO XMMHUYECKOW peakmuu (Macchl, 00bEéMa, KOJMYECTBA MCXOIHOTO
BEIIIECTBA MU MPOAYKTA PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 MCXOAHBIX
BEIIECTB WU MPOTYKTOB PEAKIINH).

A3oTcoepKalie OpraHun4eckie COeIMHEHUSI.

AMUHOKHCIIOTHI KaK aMQOTEpHbIE OpraHW4YecKhe coeauHeHus. Pu3ndeckne W XUMHUYECKUE
CBOICTBAa aMUHOKHUCIIOT (Ha IpUMepe TIUIMHA). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTust.

benkum kak TpUPOAHBIE BBICOKOMOJIEKYJSIPDHBIE coenuHeHus. l[lepBuuHas, BTOpHYHAs U
TpeTU4yHas CTpyKTypa OeikoB. XUMHYECKHE CBOWCTBa O€JIKOB: THIPONU3, JEHATypalus,
KayeCTBEHHBIC PEaKIINU Ha OCIIKH.

DKcTepuMEHTAIbHBIE METO/IbI M3yUEHHS BEIIECTB U UX MPEBpaIlleHUii: HAOMI0IEHUE U ONTUCaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: IGHATYpaLus OCIKOB TP HArPEBAHUH, IBETHBIC PEAKIIUH OCITKOB.

BbicokoMos1eKy JIsIpHbIE COeIMHEHUS

OcHOBHBIE TIOHATHS XHMHH BBICOKOMOJEKYJSPHBIX COEAMHEHUN: MOHOMEp, IMOJIHUMED,
CTPYKTYpPHOE 3BEHO, CTEIICHb IMOJMMEpPHU3AIlNH, CPEIHsSsT MOJIEKYIsipHas macca. OCHOBHBIE METOJBI
CUHTE3a BBICOKOMOJIEKYJISPHBIX COSTUHEHHUH — MOJMMEPU3alUs U TOTUKOHICHCAIIS.

DKCcIieprUMEHTabHBIE METOJBI W3yUYeHHsI BEIIECTB M WX MPEBpAICHU: O3HAKOMJICHHE C
o0pa3iamMu MpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyKOB.

MexnpeamMeTHbIE CBS3H.



Peanuzanust MeXIpeIMETHBIX CBA3€M NpH H3yYeHMH opraHudyeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TIOHSITHIA,
SBIISFOLIMXCS] CHCTEMHBIMH ISl OTAETBHBIX MIPEIMETOB €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHUE, HAYYHBIH (akT, TMIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHHTe3, KJIacCHu(UKanus, TMEePUOJUYHOCTh, HAONIIOJCHUE, W3MEpPEHHEe, OJKCIIEPHUMEHT,
MOJICTTUPOBAHHUE.

dusnka: Matepus, SHEprHs, Macca, aToM, 3JEKTPOH, MOJIEKyJa, SHEPreTHMYECKH YpOBEHB,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DMU3MUCCKHE BEJIWYMHBI M CIUHUIBI MX
U3MEpEeHusl.

buonorusa: «merka, opraHusMm, Ouwocdepa, OOMEH BEHIECTB B OpraHu3Me, (QOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOAbI, KUPHI, (PEPMEHTHI).

I'eorpadust: MUHEpaIIBI, TOPHBIE TIOPOJIBI, TTOJIC3HBIE HCKOMIAEMBbIE, TOTUIMBO, PECYPCHI.

TexHonOrMA: MUIIEBBIE MPOIYKTHI, OCHOBHI PAIlMOHAJIBLHOTO MUTAHUSA, MOIOILIME CPEJCTBa,
JIEKapCTBEHHBIE W KOCMETHYECKHE Npemnaparbl, MaTepHalbl M3 HMCKYCCTBEHHBIX M CHHTETHUECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuUMUYeCcKul 351eMeHT. ATOM. S11po aTroma, U30TOMbI. DIEKTPOHHAST 000JI0YKa. DHEPreTHICCKIE
YPOBHH, IOIYPOBHH. ATOMHBIE OpOHTamy, S-, P-, O- amemeHTh.. OCOOCHHOCTH paCHpeaeTeHHs
JJIEKTPOHOB IO OpOWTaIsIM B aTOMax »JJIEMEHTOB IEPBBIX YETBIPEX IEPUOAOB. OJIEKTPOHHAS
KOH(UTyparus aTOMOB.

ITepuonnueckuit 3akoH u [lepuoandeckas cucrema xumudeckux aemeHToB 1. 1. Menneneesa.
CBsa3p mnepuoguyeckoro 3akoHa H llepumoamveckoid cuCTEMBbl XuUMHUYECKHUX »dieMeHtoB /[I. U.
MeHneneeBa ¢ COBPEMEHHON Teopueld CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB
XMMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO IPYyMIaM U NMEepPHOAaM.
3HaueHue NepruoINYECKOro 3aKOHa B pa3BUTUH HAyKH.

Crpoenue BemecTBa. XMMHUYECKas CBA3b. BUAbl XMMHUYECKON CBSI3M (KOBaJIEHTHAs HETIOJIApHAsI
U TOJSpHas, MOHHAsA, MEeTaJuIMueckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XMMHUYECKOH CBS3U
(0OMEHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b. BaleHTHOCTh. DEKTPOOTPULIATENBHOCTb.
Crenenp okucieHus. MIoHbI: KaTHOHBI U AHUOHBI.

BemecTtBa MOJNEKYISPHOIO M HEMOJEKYJSIPHOTO CTPOEHHMS. 3aKOH IIOCTOSIHCTBA COCTaBa
BelIleCTBA. THUMbl KPUCTAIMUYECKMX pEMIETOK. 3aBUCUMOCTb CBOWCTBAa BEIIECTB OT THUIIA
KPUCTAJTINYECKON PEIETKH.

[lonsatne o aucnepcHbIXx cucreMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOPBL. MaccoBas 10JIs
BELIECTBA B PaCTBOPE.

Knaccugukanus HeopraHuyeckux coenuHeHuil. HomeHknaTypa HEOpPraHWYECKUX BELIECTB.
I'enernyeckas CBA3b HEOPraHMYECKHUX BELIECTB, IPUHAICKALINX K PA3IMYHBIM KJIaccaM.

Xumnueckass peakiusa. Kraccudukanmss XWMUYECKHX peaknmuid B HEOPraHMYECKOW U
OpPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHHsS W IPEBpallleHUs
SHEPIUH IPU XUMUYECKUX PEAKIUSX.

CkopocTh peaknuu, €€ 3aBUCHUMOCTb OT pa3iIu4yHbIX (akropoB. OOpaTUMblE peaKIUH.
Xumuueckoe paBHoBecHe. DaKTOPBI, BIMAOIME HA COCTOSHUE XUMHUUYECKOro paBHOBecHs. IpuHImn
Jle lllaTense.

Onexrponutuyeckas avcconuanus. CunbHble W cialOble 3nekTposnuThl. Cpeaa BOAHBIX
pPacTBOpOB BEILECTB: KUCIas, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.



DKCTepUMEHTAIbHBIE METOJIbl M3yUEHUS BEIIECTB U WX MPEBPAICHUIA: TEMOHCTpAIUs TaOJIUIl
«ITepnognyeckas cucrema xumuyeckux d3yemeHTtoB [[. WM. MennaeneeBa», u3ydyeHHE MoeNeH
KPUCTAJNTHYECKUX PEIIETOK, HAOMIOIeHHE U ONMCaHUe IEMOHCTPALMOHHBIX U TAOOPATOPHBIX OIBITOB
(pasznokeHue MepoKcHaa BOJOPOJa B MPUCYTCTBHM KaTalau3aTopa, OINpeesieHHe CPeabl pacTBOPOB
BEIIECTB C IOMOIIbIO YHUBEPCAIBHOTO WHAMKATOpPA, PEaKIUH HMOHHOTO OOMEHa), IMpOBEACHUE
MpaKTH4ecKor paboThl «BinsHue pa3nuyHbIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOM peakiumy.

Pacuérnbie 3a1aun.

Pacuérel mo ypaBHEHUSM XUMHUYECKMX PEAKLIH, B TOM YHUCIIE TEPMOXMMHYECKHE DPACUETHI,
pacuéThl ¢ UCIOJIB30BAHNEM NIOHATHS «MaccoBas J0JIs BEIIECTBAY.

Heopranuveckasi xumust

Hewmeramnel. Ilonoxenue HeMerauioB B llepruoaudeckoi cucreMe XUMHUYECKUX 2J1eMEHTOB [l
N. MenneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB. DU3HUYECKUE CBOMCTBA HEMETAUIOB. AJUIOTPOHS
HEMETaIJIOB (Ha MpUMepe KUCIIOpoaa, cepbl, pochopa u yriepona).

XHUMHYECKHE CBOMCTBA BKHEUIITUX HEMETAIJIOB (TajJoreHoB, Cephl, a30Ta, pocdopa, yriepoaa
U KPEMHMS) U UX COETMHEHUH (OKCHUOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COETUHEHU).

[IpuMeHeHne Ba)XKHEMIINX HEMETAIUIOB U UX COEIMHEHUM.

Meramnsl. I[lonoxenue MeramuioB B Ilepuonnueckor cucreMe XuMH4Yeckux snemeHtos 1. U.
MenpeneeBa. OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmue
¢usnueckue cBoicTBa MeTawwioB. CIUTaBbl METAJIOB. OJEKTPOXMMHUYECKHH psii  HampsHKeHUH
METaJUIOB.

XUMHYECKUE CBOMCTBA BaXKHEHIIMX METAJUIOB (HATPUM, KaJIWi, KaJIbIMM, MarHuii, allfOMUHUMH,
LUHK, XPOM, KEeJIe30, Me/Ib) U UX COCTUHEHUI.

O61mue cnocoObl MoxyyeHust MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHUKE.

OKCIEPUMEHTANIbHBIE METOJbl M3YYECHHS BELIECTB U MX IMPEBpPALICHUN: U3YyUYECHUE KOJJICKLIUH
«MeTamibl U CIUIaBbI», 00pa3lOB HEMETAJUIOB, PEIICHHE YKCIEPUMEHTAIBHBIX 3ajad, HaOIOJeHUE U
OIMMCaHUE IEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aMMOJCHCTBIE THAPOKCUAA ATIOMUHHUS C
pacTBOpaMu KUCJIOT U LIEN0YEH, KaUECTBEHHBIE PEAKIIMY HAa KATUOHBI METAJIIIOB).

Pacuérnble 3anaum.

Pacuétbl Macchl BemiecTBa Wik 00bEMaA ra3oB [0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAacCe WIH
00BEMY OIHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIMH, €CIIH OAHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B 00ECHEUYEHHWH 3KOJOTHYECCKOW, SHEPTeTUYCCKOW W IHIIEBOW OE30IMacHOCTH,
pa3BuTUU MeauIUHBL. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHUS BELIECTB U XMMUYECKUX PEaKIU.

[IpencraBneHus 00 OOMMX HAYYHBIX MPHHIIUIIAX TPOMBINUICHHOTO TOJYYEHUS BaXKHEHIIUX
BELLECTB.

YenoBek B MHMpEe BEUIECTB M MATEpUAIOB: BaXKHEHIINME CTPOUTENbHBIE MaTepuabl,
KOHCTPYKLIMOHHBIE MaTepualbl, KpPAaCKH, CTEKJIO, KEpaMHKa, MaTepHalibl g 3JICKTPOHHKH,
HaHOMAaTepHalibl, OPraHUYECKHE U MUHEPAJIbHBIE y100pEHUsI.

XuUMHS U 3I0pOBbE YEJIOBEKA: MPABUJIA UCIOIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB, MpaBuia
0€301acHOT0 MUCIOJIb30BAHUS MIPENapaToB OBITOBOM XUMHUHU B TTIOBCEHEBHOM KU3HU.

MexnpeAMETHBIE CBSI3HU.

Peanm3zarust MeXMNpeaMETHBIX CBS3€ MpU M3ydYeHHU oOIIedl u HeopraHMYeckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 MCIONIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUH, TaK U
MOHSTUH, SBIISIOMIMXCA CUCTEMHBIMU JUISI OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHUS: HAay4HbIN (akT, TUIIOTe3a, 3aKOH, TEOpHUs, aHAIU3,
CHHTE3, KJaccu(UKalus, NepruoJUYHOCTh, HAOII0IEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE,
SIBJICHUE.



®dusnka: MaTepus, DSHEpPrus, Macca, aToM, OJJIEKTPOH, NPOTOH, HEHTPOH, HWOH, W3OTOIl,
PaJIMOaKTHBHOCTh, MOJIEKYJa, HYHEPreTHYECKUIl YpOBEHb, BEIIECTBO, TeNO, O0BEM, arperaTHoe
COCTOsSHHUEC BCIIICCTBA, (I)I/I3I/I‘-IGCKI/IG BCJIMYUHBI U CIUHUIBI UX U3BMCPCHUS, CKOPOCTh.

Buosnorus: kieTka, opranu3M, sKocucTeMa, ornocdepa, MaKpo- U MUKPOIJIEMEHTHI, BUTAMHHBI,
0OMEH BElIECTB B OpraHU3Me.

I'eorpadusi: MUHEpaIIBI, TOPHBIE TOPOJIBI, MTOJE3HBIE HCKOIIAEMBIE, TOILTUBO, PECYPCHL.

TexHonorusi: XuMHYecKas MPOMBINIJICHHOCTb, MCTAJUIYpPrus, HNPOU3BOJACTBO CTPOHUTCIBHBIX
MaTepuajoB, CEIbCKOXO3IHCTBEHHOE PONU3BO/ICTBO, MUIIEBAst IPOMBIIIICHHOCTh, (hapManeBTHIeCKast
NPOMBINIJICHHOCTb, MNPOU3BOJACTBO KOCMCTUUYCCKHX IIpCHapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTepHajIoB, YIEKTPOHHAS IPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOSHHUS OOYYaIOIUMHUCS MPOrPaMM
cpemHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM W TMpeaMeTHbIM). HayuHo-
METOJIMYECKOM OCHOBOW ISl pa3paOOTKH IIIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUSI IMPOrPaMM CpEIHEro
0011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-ICITEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IESTENLHOCTHBIM TMOAXOAOM B CTPYKType JHUYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS IMpeaMmeTa «XHMHsS» Ha YpPOBHE CpPEeIHEro o0Iiero oOpa3oBaHUs BBIJCICHBI
CJIETYIOIINE COCTABIISIONINE:

O0CO3HaHHE OOYYAIOUIMMHUCS POCCHMCKON Tpa)KAaHCKOM MIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICICHHIO;

HAJIMYNE MOTUBAIUHU K 00yUEHUIO;

I[EJICHANIPABJIICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHUI IUYHOCTH HA OCHOBE KIIIOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA Oa30BON HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluXcs pPYKOBOJCTBOBATbCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICTIOBBIMH YCTaHOBKaMHU, IPUCYIITUMU IIEJTOCTHON CUCTEME XUMHUYECKOTO 00pa30BaHMS;

HAJIMYUE MPABOCO3HAHUS IKOJIIOTUYECKON KyJIbTYpPbl M CIIOCOOHOCTH CTaBUTH IEIHU U CTPOUTH
YKU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE PE3yJbTaThl OCBOCHUSA MpeAMeTa «XUMUS» JTOCTHUTAIOTCA B €IUHCTBE Y4eOHOW U
BOCITUTATEILHOM JCATENIBHOCTY B COOTBETCTBUU C TYMAHHUCTHUYECKUMH, COIUOKYJIHTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU I[IEHHOCTSIMH M HUJeallaMd POCCHMCKOTO0 Tpa)<JIaHCKOro OOIIeCTBa,
MPUHATHIMU B OOIECTBE HOPMAMH W TPaBWJIAMH TOBEJCHUS, CIIOCOOCTBYIONIMMU IpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHSI IMYHOCTH 00YYAIOIINXCS.

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS MpeIMeTa « XUMUS» OTPAKAIOT CPOPMUPOBAHHOCTH OIBITA
MO3HABATENILHON U TMPAKTUYECKON AESITeNbHOCTH OOYy4YaloluXcs IO pealu3alddl MPHUHITHIX B
oOuiecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOr0 BOCIUTAHMS

OCO3HaHUSI OOYYArONIUMUCS CBOMX KOHCTHTYLHOHHBIX TpaB M OOS3aHHOCTEH, yBaXEHUS K
3aKOHY U MPaBONOPSAJIKY;

MPEACTABICHUS O COIMAJIBHBIX HOPMAaxX © TPAaBWIAX MEXKIWYHOCTHBIX OTHOIICHUW B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JACSITCIBHOCTA TPH CO3JAAaHUH Y4YEOHBIX IPOEKTOB,
pelIeHnr yueOHbBIX U MTO3HABATENBHBIX 3a/1a4, BHITOJTHEHUN XUMHUYECKUX YKCIIEPHUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX MPU
aHaJlM3€e Pa3INYHbIX BUJOB YUEOHOU NESTENbHOCTH;

2) NaTPUOTUYECKOTO BOCITUTAHMS

LIEHHOCTHOT'O OTHOUIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIEJANI0 OTE€UYECTBEHHOU XUMUU;

YBaXXEHHUS K MPOIIECCY TBOPUYECTBA B OOJACTH TEOPUHU M MPAKTUUECKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKU €CThb Pe3yJbTaT JUIMTEIbHBIX HAONIONEHUN, KPOMOTIUBBIX
SKCIEPUMEHTAJIbHBIX MIOUCKOB, IIOCTOSTHHOTO TPyJa YUYEHBIX U MPAKTUKOB,;

HHTEpeca U MO3HaBaTEIbHBIX MOTHUBOB B MOJIYYEHHH U MOCJIEAYIONIEM aHaiu3e UHPpOpMaI O
MepeA0BBIX JOCTUKEHHUAX COBPEMEHHOM OTEYECTBEHHON XHUMUHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TOBEACHMUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallMW, CBSI3aHHbIE C XUMUYECKHUMH SIBICHUSIMH, U MPUHUMATbH
OCO3HaHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
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TOTOBHOCTH OIIGHWBAaTh CBOE TIOBEACHHE U TOCTYIKH CBOUX TOBApUIIEH C TO3HUIMMA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBHIA ATHX MOCTYIIKOB;

4) popmupoBaHus KyJbTYpPbl 310POBbSI:

MOHUMaHUs IIEHHOCTEeH 3J0poBOoro © 0Oe3omacHoro obOpa3a JKU3HHU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOJTI0IeHNST TTPAaBHJT O€30MTaCHOTO OOpaIeHus C BENIECTBAMHU B OBITY, TIOBCETHEBHOW KU3HH U B
TPYAOBOU ESATEIBHOCTH;

MMOHUMaHUS [IEHHOCTU TIPaBWJI MHANBUAYAJTBHOTO U KOJUIEKTUBHOTO O€3011aCHOTO MOBEJCHUS B
CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TIOCJICICTBUA W HENPUATHS BPEIHBIX TMPUBBIYEK (YHNOTPEOJICHHUS aJIKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENLCKONH  JIEATEIHHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOHN M IPYTHUX BUJIAX CSITCIBHOCTH;

YCTAaHOBKM HAa AaKTHMBHOE YydYacTHe B pEHICHHH TNPAKTHYECKUX 3a1ad  COIHAIBLHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

UHTEepeca K MPaKTUICCKOMY U3YYCHHUIO0 MPOQPECCHil Pa3TUYHOTO POja, B TOM YHCIIE HA OCHOBE
MIPUMEHEHHUS MMPEAMETHBIX 3HAHUH 0 XUMUU;

YBOXCHHS K TPYILY, JIOISIM TPyJla U pe3ysIbTaTaM TPYAOBOH NEATEITHbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHUAYAJIBLHON TPACKTOPUM OOpa3oBaHUs, OymyIiei
npodeccun U peanusanuy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUYETOM JUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPeOHOCTEH 00111ecTBa;

6) 3K0J1I0TrMYeCKOT0 BOCTIUTAHMSI:

9KOJIOTUYECKH IIEJIE€CO00Pa3HOTO OTHONICHHsS] K TIPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHMS
’KM3HHU Ha 3emie;

MOHUMAaHUS TJO0OATBHOTO XapaKTepa JKOJOTHYECKHUX MpoOJeM, BIHMSIHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATBHOM CPEBI;

OCO3HaHUSI HEOOXOJIMMOCTH HWCIOJIB30BaHUS JIOCTHIKCHUN XWMHH JJI DPEIICHHUs BOIPOCOB
PaIMoOHATBHOTO TPUPOIOTIONB30BAHUS;

AKTUBHOTO HEMPUATHUS ACUCTBUN, MPUHOCIIINUX BPE OKpY>KaroIIel MpUPOTHON cpesie, YMEHUS
MIPOTHO3MPOBATh HEOJATONPHUATHBIC 3KOJOTUYCCKUE TIOCICACTBUS MPEANPUHUMACMBIX JCUCTBUN U
MpeIoTBpaIIaTh UX;

HAJIMYUS PA3BUTOTO  DKOJIOTMYECKOTO  MBIINUICHUS, OKOJOTHYECKOH KYyJIBTYpHI, OIBITa
JeSTeIbHOCTH 9KOJIOTUYECKOW HAIMPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCSA UMU B TIO3HABATENHHOM,
KOMMYHHKATHBHOW ¥ COIMAILHOW TIPAKTHKE, CIOCOOHOCTH W yMEHHS aKTHBHO IPOTUBOCTOSTH
HJIC0JIOTHH XeMohoOouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKHU ¥ OOIIIECTBEHHOW MTPAKTUKU;

NOHUMaHUsl CHeUU(PUKUA XUMHM KaK HayKd, OCO3HaHHMs €€ poiau B (HOPMHUPOBAHUU
PaIMoOHATHFHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH IIEJIOCTHOTO TPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE
KaKk O €QUHCTBE MPHUPOABI U YEJIOBEKa, B TO3HAHMU MPUPOJTHBIX 3aKOHOMEPHOCTEH U peIIeHUH
po0JieM COXpaHEeHHsI MPUPOTHOTO PABHOBECHS,

yOSKAEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHHU JUIsl COBPEMEHHOW IIMBHJIM3AlUU: B €€
TYMaHUCTHYECKOW HAMpPaBIEHHOCTH W BaXXHOW pOIM B CO3JaHMHM HOBOM 0a3pl MaTepuaIbHOMI
KYJIbTYPBI, PEIICHUU TIOO0ATBHBIX MPOOJIEM YCTOWYHMBOTO PAa3BUTHs YEJIOBEUECTBA — CBIPHEBOM,
OHEPTeTHUECKOH, MUIIEBON U HKOJOTMYECKON 0e30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, 00ECTICUeHUN
YCIIOBUH YCIIENITHOTO TPYJa M SKOJIOTHYECKH KOM(OPTHOM KU3HH KKIOTO WIeHa 00IIeCcTBa;

€CTeCTBEHHO-HAYYHOW  TpaMOTHOCTH:  TIOHMMaHUs  CYIIHOCTHM  METOJIOB  TO3HaHWII,
WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH WCIIOIb30BaTh IOJydaeMble 3HAHWS IS
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aHaM3a U OOBSICHEHUS SIBJICHUIN OKPY’KAIOIIET0 MUPA U MPOUCXOAAIINX B HEM M3MEHEHHUH, YMEHUS
nenath 0OOCHOBAaHHBIC 3aKIIFOYCHHS HA OCHOBE HAyYHBIX (DAaKTOB M MMEIONIMXCS JAHHBIX C IIEJBIO
MOJIYUCHHU NOCTOBCPHBIX BHIBOOOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIONB30BAaTh XUMHUYECKHE 3HAHMS Ul PELICHUS HpoOiieM B
PCATBHBIX JKU3HCHHBIX CUTYallUAX;

MHTEpeca K MO3HAHUIO U MCCIIET0BATEIBCKON NS TETLHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00Pa30BaHHUIO M CaMO0OOPa30BaHUIO, K AaKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH MO XUMHH B COOTBETCTBHH C KH3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX chepax MmpohecCHOHATFHON AeATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yibTaThl OCBOCHHSI Y4eOHOTO TMpenMeTa «XUMHUs» Ha YPOBHE CPEIHETO
o0mero 06pa3oBaHus BKIIFOYAIOT:

3HaYUMBIC s (POPMUPOBAHUS MHPOBO33PEHHUS OOYYAIOMIMXCS  MEKIUCIHUILTHHAPHEIE
(MexIpeIMeTHBIE) OOIEeHAYYHbIE MOHATHS, OTPAXKAIOLIUE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U
CHGI_[I/Iq)I/IKy MCTOHNOB IIO3HAHUSA, HCHOJB3YCMBIX B CCTCCTBCHHLIX HayKax (MaTepI/IH, BCIICCTBO,
SHEprus, SBJICHUE, MPOIIECC, CUCTEMa, HAYYHBIN (aKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, UCCIIeI0BaHNe, HAOIIOICHHE, U3MEPEHHE, SIKCIIEPUMEHT U JpyTue);

YHHBEpCaJbHbIE ydeOHbIC ACUCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTHBHEIC),
obecnieunBaromue (HopMuUpoBaHUE (PYHKIMOHAIBHOM TPAMOTHOCTH M COLHUAIBHOW KOMIIETEHLIUU
oOyyJaronuxcs;

CIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOCHHbIE MEXIUCIUTUTHHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEpCajbHble YUeOHbIE IEHCTBUS B MO3HABATEIBLHON U COLMATbHOU
MIPaKTHKE.

MeranpeamMeTHbie  pe3yJbTaThl  OTPAKAIOT  OBJIAJCHHE  YHUBEPCAJIbHBIMH  yUCOHBIMHU
IO3HAaBaTCJIbHBIMHA, KOMMYHHUKATHBHBIMU U PCTYJIATUBHBIMUA HCﬁCTBHHMH.

OBJjajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU JeHCTBUSIMMU:

1) 6a3oBble JIOTHYECKHUE TeCTBUSA:

CaMOCTOSATENIbHO  (OPMYJMpPOBaTh M  aKTyalIM3upOBaTh MPOOJIEMY, BCECTOPOHHE &
paccMmaTpuBarth;

OTIPEICTIATH 1EJIN JIeITeIbHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX JTIOCTHIKEHUS, COOTHOCHUTD
PE3YIbTATHI ACATCIIBHOCTHU C MMOCTABJICHHBIMH LCJISIMU,

WCIIOJIB30BaTh IPH OCBOCHUM 3HAHMK NPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapPaKTCPHBIC ITPU3HAKHU HOHATHHU U YCTaHaBJIMBATh UX B3aUMOCBA3b, UCII0JIb30BATh COOTBCTCTBYIOIIIMC
TIOHATHUS JIs1 OOBSCHEHUS OTACIBHBIX (DaKTOB U SBJICHHIA;

BBI6I/IpaTb OCHOBAHUA U KPUTCPUU IJIA KHaCCI/I(bI/IKaI_[I/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHABJIWBATh MPUIMHHO-CIICACTBEHHBIE CBSA3H MEXy U3Y4aeMbIMU SIBJICHUSMH,

CTPOUTH JIOTHYCCKHUC PACCYKIACHUA (I/IHI[yKTI/IBHbIe, ACAYKTUBHBIC, IIO aHaHOFI/II/I), BBIABJIISATH
3aKOHOMEPHOCTH M TPOTHBOPEUYUS B PACCMATPUBAEMBIX SBICHUAX, (OPMYIHPOBATH BBIBOJBI U
3aKJIIOUYCHUS;

MPUMEHATh B TPOIECCE IMO3HAHUS, HCIOJIb3yeMble B XHUMHU CHMBOJIMYECKHE (3HAKOBHIC)
MOJI€NH, NpeoOpa3oBbIBaTh MOJEJIBHBIE MPEJCTABICHUS — XMUMHMUYECKHH 3HAK (CHMBOJI) 3JIEMEHTAa,
XuMu4eckas (popmyia, ypaBHEHUE XUMHUYECKOW pEaKIIMM — MPH PEIICHUH yYeOHBIX IMO3HABATEIBHBIX
U TPAKTUUYCCKHUX 3aJa4d, IMMPUMCHATb HA3BAHHBIC MOACIBHBIC TIPCACTABICHUA IOJId BBIABJICHUA
XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECCTB U XUMHYECCKUX PEaKITHi.

2) 6a30BbIe HUCCIeA0BaTENbCKUE eiiCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAyYHOTO MTO3HAHMSI BEIIECTB M XUMHUECKUX PEAKIIHA;

dbopMmynupoBaTh 1ENM W 3a7a4d  UCCIEJAOBAHUSA, WCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSTENIbHO C(hOPMYJIMPOBAHHBIE BONPOCH B Ka4eCTBE MHCTPYMEHTA IMMO3HAHHWS W OCHOBBI JJIS
(hopMHUPOBAHUS TUITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;
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BJIAJICTh HABBIKAMH CAaMOCTOATENBHOTO IUIAHUPOBAaHMS M MPOBEACHUS  YUYEHHUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAOIIOJATh 3a XOJOM IIPOIecca, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro  pe3ynbTar, (opMynupoBaTh OOOOIIEHUS U BBIBOJBl OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEOBAHUS, COCTaBJISATH OOOCHOBAaHHBIM OTYET O MPOAETAHHON
pabore;

MpUOOPETaTh OMBIT YYEHUYECKON HCCIIE0BATEIbCKOM M MPOSKTHOW AEATEIBHOCTH, TPOSBISTH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJOB pEIIEHUs MPaKTHUECKUX 3ajad,
MPUMEHEHHIO PA3IMYHBIX METOI0B TIO3HAHHS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTHPOBATHCSA B PA3IUYHBIX MCTOYHHMKAX HWHGpOpPManuy (Hay4HO-TIOMYJISIpHAs JHUTEpaTypa
XMMHUYECKOTO  COAEp)KaHUs, CIpaBOYHbIE MocoOusi, pecypcbl HMHTepHeTa), aHAIW3UPOBATH
MH(OPMAIHIO PA3TUYHBIX BUIOB M ()OPM HPEACTABICHUS, KPUTUIECKH OIIEHUBAThH €€ TOCTOBEPHOCTH
Y HETIPOTUBOPEUUBOCTB;

(bopMynupoBaTh 3ampockl W TNPHMEHSTH pa3lWYHble METOABI IPHU TIOMCKE M O0TOOpe
nHpopManuu, HeoOXOAMMOH IS BBIOJIHEHUS Y4eOHBIX 3aJ1au ONpeaeIEHHOTO THIIA;

NpUOOpETaTh OINBIT WCIOIB30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH W
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSAITENIFHO BBIOMpATh ONTUMAJbHYIO (OpPMYy TpenCcTaBiIeHUS HHGOpMAIUU (CXEMBI,
rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIH S3bIK B Ka4ECTBE CPEACTBA NMPH PadOTe ¢ XUMHUYECKOH MHpOpMAIHei:
NPUMEHATh MEXINpeaAMeTHble ((pu3nyeckne W MaTeMaTHYeCKWe) 3HAKM W CHMBOJBI, (HOpMYIIBI,
ab0peBHaTyphl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISATHOCTH.

OBJjaieHNe YHHBEPCATBHBIMH KOMMYHHKATHBHBIMH AeiiCTBHSIMH:

3aJaBaTh BOIIPOCHI 1O CYMIECTBY OOCYKJaeMOHl TeMbl B XOJ€ Iuajiora W/WIH JUCKYCCHUH,
BBICKA3bIBaTh Ui, (GOPMYITHUPOBATH CBOU MPEVIOKECHUSI OTHOCUTEIHHO BBITOTHEHUS TPEII0KEHHOM
3aJauu;

BBICTYNaTh C TMPE3CHTAllMeH pe3yJbTaTOB IIO3HABATENBHON AEATEIBHOCTH, MOITYYEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHKAMH NPU BBIOJHEHHH XUMHYECKOTO SKCIIEPUMEHTA,
MPaKTHYECKOH pPabOTHl MO HMCCIECJOBAHHIO CBOWCTB HM3YYaeMBIX BEILECTB, PEATH3aLUH y4eOHOTO
npoekta u (OPMYITUpPOBATh BBIBOABI 10 pe3yibTaTaM MPOBEAEHHBIX HCCIEIOBAaHUNA MyTEM
COTJIaCOBAHUS MO3MIUHI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OgiajieHne YHUBEPCATBHBIMH PeryJsTHBHBIMU 1€ CTBUAMM:

CaMOCTOSITENIFHO IIJIAHUPOBATh M OCYLIECTBIISATH CBOIO TO3HABATENBHYIO JEATEIBHOCTS,
ompenenss e€ IeTd W 3aJa4yd, KOHTPOJMPOBAaTH W IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeajaraéMbelii  alrOpUTM JICHCTBUI IpH BBINOJHEHMHM YYEOHBIX M HCCIEIOBATENBCKUX 3a/ad,
BbIOMpaTh Hanbojee APQPEKTHUBHBIN CIIOCOO WX pEImeHHs ¢ YYETOM IONyYeHHs] HOBBIX 3HAHUH O
BEILECTBAX Y XMMUYECKUX PEaKIHsX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH JIEATEIHEHOCTH Ha OCHOBE CAMOAHAIM3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHbIe pe3ynabTaThl 0CBOEHUS Kypca «OpraHndyeckas XuMHUsD» OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUYECKON COCTaBJISIONIEH €CTeCTBEHHO-HAyYHOM
KapTUHBl MHUpPA, POJIM XUMUU B TO3HAHMU SIBICHUN NpPUPOIbl, B (OPMUPOBAHUU MBIIUICHUS U
KYJIbTYPBI JITYHOCTH, €€ (QyHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOUMOM JJIsT PEIICHUS MPAKTUICCKUX
3a/1a4 U HKOJIOTMYeCKU 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO U MIPUPOIHOI cpeje;
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BJIQJICHUE CHUCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJATAIOUIUE MOHATHUSA
(XMMHYECKUW  SJIEMEHT, aToM, »JJEKTPOHHas O00O0JI0YKa aToMa, MOJIeKYyJia, BaJICHTHOCTb,
ANEKTPOOTPHUIATETILHOCTh, XUMHUYECKasl CBS3b, CTPYKTypHas Gopmyna (pa3BEpHyTasi U COKpamEHHas),
MOJIb, MOJISIDHAsl Macca, MOJISIPHBIN 00BEM, YTIEpOAHBIN CKeneT, GyHKIIMOHAIbHAs TPYIINa, paguKal,
W30MEepHsi, U30MEPhI, TOMOJIOTHYECKUHN psiJl, TOMOJIOTH, YTIE€BOAOPOIbI, KUCIOPOA U a30TCOAEPKAIINE
COEIMHEHHS, MOHOMED, MOJINUMEpP, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COETUHEHHS); TEOPUU U
3aKOHBI (TEOpHsI CTPOEHHUs OpraHuueckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3bIK XHUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JiexkKallllie B
OCHOBE MTOHMMAHHUS MPUIMHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SIBJICHUMN, (DAKTOIOTUYECKHIE CBEICHUS
O CBOHCTBaxX, COCTaBe, IMOJYYEHHMH U OE30MacHOM HCMOJIb30BAaHUU BAXKHEHMIINX OPraHU4YEeCKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YETIOBEKA;

c(OpMUPOBAHHOCTh YMEHHUH BBISABIATH XapaKTEpHble MPU3HAKU TMOHSATHH, YCTaHABIMBATh HX
B3aMMOCBSA3b, HCIOJIb30BAaTh COOTBETCTBYIOLIME IOHSATUS TPU ONUCAHUU COCTaBa, CTPOCHHUS U
MPEBPAIICHUH OPTaHUYECKUX COCTUHEHUI;

c(OPMHUPOBAHHOCTh YMEHHUH WCIIONH30BaTh XUMHUYECKYI) CHMBOJHUKY [UUISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (OopMyN OpPraHMYeCKUX BEIIECTB U
YpaBHEHUN XWMHUYECKHX PEaKIUi, W3rOTaBIMBATH MOJENIU MOJEKYJ OPraHWYECKUX BEIIECTB IS
WJUTFOCTPALIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c()OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAMICIKHOCTh HM3YUYECHHBIX OPTaHUYCCKUX
BEIIECTB 0 UX COCTAaBY M CTPOEHUIO K OMpeNeIEHHOMY KIIAcCy/TpyIle COeAMHEHUN (YTrIIeBOAOPOIbI,
KHUCJIOPO/JT U a30TCO/ICPIKAIINE COCTUHEHUSI, BBICOKOMOJICKYJISIPHBIE COSIMHEHHMSI ), 1TaBaTh UM Ha3BAHUS
nmo cucremarnyeckorr Homenkinatype (IUPAC), a Takke NpuUBOIUTH TPUBHUAIBHBIE Ha3BaHUS
OTJIETIbHBIX OPraHWYECKUX BEIIECTB (ITHIICH, MPOIMWIEH, AaleTWICH, STUJICHTJIUKOIb, TIULEPHH,
¢denon, hopmanpaeru, aleTanbAeria, MypaBbiHas KUCIOTa, YKCYCHAsl KMCIIOTa, OJIEMHOBAs KUCIIOTA,
CTeapHHOBAs KHCIIOTA, TIII0K03a, GPYyKTO3a, KpaxMall, [eJUII0103a, TIUIHH);

c(OpPMHUPOBAHHOCTh YMEHHUS ONPENENSITh BHABI XHMHUYECKOM CBSI3M B OPraHUYECKUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIO0KEHHSI TEOPUU CTPOCHHSI OpraHMYECKUX BEIIECTB
A. M. bBytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHUsI MacChl BELIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NUCCKUEC U XHUMHUYCCKUC
CBOMCTBAa TUIUYHBIX TPEICTaBUTENCH pPA3NMUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH,
STWJICH, WPONWICH, aleTWwIeH, Oyraauen-1,3, MerwiOyramueH-1,3, O€H30J, METaHOJ, 3TAaHOI,
STHJICHTIIMKONb, TJIHIEPUH, (DEHON, aleTanbleru], MypaBbUHAs M YKCyCHas KHCIOTHI, TIIOKO3a,
KpaxmaJ, IeJUTI0JI03a, AMUHOYKCYCHAsl KUCJI0Ta), WJUTIOCTPUPOBATh TEHETUUECKYIO CBA3b MEXKIYy HUMU
YpaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHHKHU YTJIICBOJIOPOJHOTO CHIPhs (HE(TH,
MPUPOJAHBIN Ta3, Yroiip), CIOCOOBI WX MEpPepabOTKM U TPAKTHUUECKOE NPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHHUS MO XUMHYECKHM YypaBHEHHUSM (MaccChl,
00bEMa, KOJTUYECTBA MCXOJHOTO BEIECTBA WM MPOJIYKTa PEAKIMH IO M3BECTHBIM Macce, 00BbEMY,
KOJIMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MIPOIYKTOB PEAKIIUN);

c(OpPMHUPOBAHHOCTh YMEHHUI BIAJETh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX METOJAaX HAYYHOTO
TO3HAHMSI, UCTIOJIB3YEMBbIX B XMMHUH TIPH U3YUCHUH BEIIECTB U XUMHUYECKHUX SIBIICHWU (HAOIIOEHUE,
W3MEPEHHE, JKCIEPUMEHT, MOJEIHUPOBAHUE), HCIOJIb30BATh CHUCTEMHbIE XMMHYECKHUE 3HAHWS s
MPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C BEHIECTBAMHU U UX
MIPUMEHEHUEM,;

c(hOpMUPOBAHHOCTh YMEHHM COOJIOATh TMpaBHWJa TOJB30BAHUS XUMHUYECKOW TMOCYIOH U
1a00paTOpHBIM 000PYIOBAaHHEM, a TAaKXKe IpaBWiia OOpallleHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB;
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c(OpPMHUPOBAHHOCTh YMEHUW TMJAHUPOBATH U  BBHINOTHATH XUMHYECKUH OKCIIEPUMEHT
(mpeBpalIeHnss OpPraHUYeCKHX BEIISCTB INPH HArpeBaHUM, TOJIYYCHHE OSTHJICHA M HM3yYEeHHE ero
CBOWCTB, Ka4eCTBCHHbBIE PEAKIMM OPraHWYECKUX BEIIECTB, ACHATypalus OCTKOB MpPU HATPECBAHHH,
IIBETHBIC PEaKIMK OEJIKOB) B COOTBETCTBUH C IPaBUJIAMHU TEXHUKU O€30MAaCHOCTH TMPHU OOpaIleHUuu C
BEIIECTBAMH U  JIA0OpATOPHBIM  OOOpPYAOBAaHWEM, TMPEACTABISATh PE3YyNbTaThl  XUMHYECKOTO
JKCIIEpUMEHTa B (popMe 3aliCH ypaBHEHUH COOTBETCTBYIOLIUX peakuuil U (GOpMyIHpOBaTH BHIBOJIBI
Ha OCHOBE 3THUX PE3yJIbTAaTOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3UPOBaTh XUMHUYECKYI0 HH(OpMAIHIO,
MOJTy9aeMyI0 U3 Pa3HBbIX HCTOYHHUKOB (CpelICTBAa MaccoBOi nHpopMaruu, MHTEpHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHUH COOJII0/1aTh MIPABHJIA IKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEICHUS B
OBITY U TPYJOBOH ACSITENHLHOCTH B LIEISIX COXPAHEHHS CBOETO 3JI0POBbS U OKPYXKAIOMICH MPUPOTHOU
Cpelbl, OCO3HABATh OMACHOCTHh BO3JCHCTBUS Ha KMBBIE OPraHU3MbI OINpPEAEIEHHBIX OPraHMYECKHX
BEIECTB, MOHMMasi cMbica Tokazatens [1/IK, moscHAT, Ha mpuMepax CIOCOObl yYMEHBIICHUS H
MPeIOTBPALEHHS UX BPEIHOTO BO3/ICUCTBUS HAa OPTaHU3M YEJIOBEKa;

JUTSE OOYYAIOIINXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHUE MPUMEHSTH 3HAHUS
00 OCHOBHBIX JOCTYIIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBICHHUIA;

JUISL CJICTIBIX M CIA0OBUISIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh PENbe(h)HO-TOUCUHYIO
cuctemy ob6o3HnaueHuii JI. bpaiins muist 3anucu XuMu4IecKux Gopmy.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeOpraHu4ecKass XuMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUM: O XWMHUYECKOW COCTABIISIIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBl MHUpA, POJU XUMHM B IO3HAHUM SBJICHUHA NOpUPOAbI, B (OPMUPOBAHMU MBILUICHUS U
KYJBTYpBI JINYHOCTH, €€ (PYHKIMOHAIHHON IPaMOTHOCTH, HEOOXOAUMOMN JIJIsl PeIICHHS TPAKTUIECKIX
3aJja4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOT'O OTHOLICHHUS K CBOEMY 3/I0pOBbIO U IPUPOAHOI cpelie;

BJIQJICHUE CHUCTEMOM XMMHYECKMX 3HAHUM, KOTOPass BKJIKOYAECT: OCHOBOIOJATrAKOLIUE IOHATHUS
(XMMHUYECKHUl 2JIEMEHT, aToOM, M30TOIl, S-, P-, O0- AJIEKTPOHHBIC OpOHMTAIH ATOMOB, WOH, MOJIEKYJa,
MOJIb, MOJISIPHBIM 00BEM, BaJI€HTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKHCIEHUS, XUMHUYECKas
CBSI3b (KOBaJICHTHAsl, MOHHAs, MeTaJuIM4yecKas, BOJOpOJHAs), KpUCTAJUIMYECKas peleTKa, THIIbI
XUMHUYECKHUX PEaKUuil, pacTBOp, 3JIEKTPOIUTHI, HEIJIEKTPOIUTHI, IEKTPOJUTHUECKAsT AUCCOLHAIIMS,
OKHCIIMTEJb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKON peaklui, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHsl DJIEKTPOIUTHUECKOHN Auccoluanuu, nepuoanyeckuit 3akon . . Menneneena, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAaHEHUS W IMPEBPALLEHUS HHEPIMM IPU XUMHUYECKHX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUHM, MUPOBO33pEHUYECKUE 3HAHUSA, JIeXKAIllUe B
OCHOBE NMOHMMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHUECKUX SBJICHHUM, (PaKTOJIOTUYECKUE CBEICHUS
O CBOIICTBaX, cCOCTaBe, MOJYYEHHU M OE€30MacHOM HCIIOJIb30BAaHUM BaXKHEHIIMX HEOPraHMYECKHX
BEIIIECTB B OBITY U MPAKTUYECKOH NeATETbHOCTH YeOBEKa,

c(OpMUPOBAHHOCTh YMEHMUH BBISBIIATH XapaKTEpHblEe NPU3HAKU MOHATHM, yCTaHaBIMBAaTh HX
B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLINE MOHATHS IPU ONMCAHUM HEOPraHWYECKUX BEUIECTB U
WX IPEBPALLECHNN;

c(OPMHPOBAHHOCTh YMEHUH UCIOJIBb30BaTh XUMUYECKYIO0 CUMBOJIUKY JUIsl COCTABIEHHS (POPMYIT
BEIIECTB M YypaBHEHMH XWMHYECKUX peakuui, cuctemaruueckyro Homenkinatypy (IUPAC) u
TPUBHAJIbHBIE HA3BaHUS OTJIEJIbHBIX HEOPraHMYECKUX BEIECTB (yrapHbli ra3, YIJIEKUCIBINA ra3,
aMMHuaK, rai€Hasi U3BECTh, Heral€éHas U3BECTh, IUThEBAsl COA, IUPUT U APYTHE);

Cc(OPMHUPOBAHHOCT, YMEHHMH OIpPENENATh BAJCHTHOCTh M CTENEHb OKHUCIECHUS XUMHUYECKUX
9JIEMEHTOB B COEJUHEHMSX DPAa3IMYHOIO COCTaBa, BUJ XMMHYECKON CBS3M (KOBaJE€HTHAas, MOHHAas,
METaJUIMYECKasl, BOJOPOJHAs) B COEJUHEHUAX, THUI KPUCTAUIMYECKOH pEmETKH KOHKPETHOIO
BEIIECTBA (ATOMHAas1, MOJIEKYJIIpHasi, MOHHAs, METAJUIMUECKAsl), XapaKTep CpeAbl B BOJHBIX pacTBOpax
HEOPraHUYECKHUX COCIUHECHHT;
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c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAICKHOCTh HEOPTAaHNUECKHUX BEIIECTB MO UX
COCTaBY K ONPEENIEHHOMY KJIacCy/TpyIine coeIMHEeHUH (IPOCThIe BEIIECTBA — METAILIbl U HEMETAILIBL,
OKCH/JIbI, OCHOBAHHS, KHCIIOTHI, aM(pOTEpHBIE TUAPOKCHUIBI, COIIH);

c(hopMUPOBAHHOCTh YMEHUHN pacKphIBaTh CMBICH Mepuoanyeckoro 3akona [[. 1. MenpaeneeBa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOLIYIO, OOBbSICHUTEIbHYIO U POTHOCTHYECKYIO (PYHKIIUH;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHWE aTOMOB XHMHUYECKHX
snemeHToB 1-4 mepuonoB Ilepuonuueckoit cuctembl xumudeckux siaemeHToB J[. WM. Menneneena,
UCIIONB3YsI TIOHSTUS «S-, P-, O-3JEKTPOHHBIC OPOHTANNY, «IHEPreTHUYECKUE YPOBHH», OOBSCHSITH
3aKOHOMEPHOCTH HM3MEHEHMsSI CBOMCTB XMMHUYECKHUX SJIEMEHTOB M UX COCJUHEHUN MO TNepuojaM M
rpynnam [lepuoanueckoit cucrembl XuMuieckux 3aeMenToB . 1. Menneneena;

c(OPMHPOBAHHOCT, YMEHHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOHCTBA
HEOPraHWYECKHUX BEIECTB PA3NMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T'€HETHUECKOU CBS3H
MEXJy HEOPraHMYEeCKHUMHU BEIIECTBAMU C TMOMOIIBI0 YPABHEHUH COOTBETCTBYIOIIMX XHUMHUYECKUX
pEeaKIuii;

c()OPMUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATh XUMHUYECKHE pEaKIUU 10 PA3TUYHBIM
MpU3HaKaM (YHUCITy U COCTAaBY PEAarupyrolIUX BEIIECTB, TEIJIOBOMY 3(P¢eKTy peakluu, U3MEHEHUIO
CTETEHEW OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YUACTUIO KaTajau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUIl COCTABIIATH ypaBHEHHUS pPEaKIMi Pa3NUYHBIX TUIIOB, MOJHbBIE U
COKpamEHHbIC YPaBHEHHsSI PEAKIIUi HOHHOTO OOMEHA, YUUTHIBAs YCIIOBUS, IIPH KOTOPBIX 3THU PEaKIUU
UIYT 0 KOHIA;

c(OPMHPOBAHHOCTh YMEHHUI IMPOBOAUTH PEAKIUH, MOATBEPXKIAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATh OIBITHBIM IyTEM HOHBI, IPHCYTCTBYIOIIHE B
BOJIHBIX PacTBOpax HEOPraHMUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHM pPACKpPBIBATh CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii ToCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OallaHCca ATHX PEaKIlHii;

c(OpPMUPOBAHHOCTh YMEHHH OOBICHITH 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOH peakiuu OT
pa3nuYHBIX (PAKTOPOB; XapaKTep CMEUICHHUS XMMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEUIHETO
BoznericTBusl (nmpuHnui Jle [latense);

c(OpPMUPOBAHHOCTh YMEHMM XapaKTepH30BaThb XHMHUYECKUE IPOLIECCHI, JIeXkKAllUe B OCHOBE
MPOMBIIIJICHHOTO  TOJIYYeHHSI CEPHOM KHUCJIOTHI, aMMHaka, a Takke CcQOpMHUPOBAHHOCTD
NpeACTaBIeHUd 00 OOImMX Hay4yHBIX NPUHIMIAX M SKOJIOTMYECKHX MpoOJieMax XHMHUYECKOTO
MIPOU3BOCTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOAMTH BBIYUCICHHS C MCIOIb30BAaHUEM IOHSITHS «MaccoBas
JIOJISl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHWH Ta30B MPU XUMHUYECKHX PEAKIHSIX, MaCChI
BEIIECTBA WM 00bEMA ra30B MO M3BECTHOMY KOJMYECTBY BEILECTBA, MAacce WM OOBEMY OJHOTO U3
YYacTBYIOIIMX B PEAKIUH BEIIECTB, TEIIOBOrO 3(QeKkTa peakuud Ha OCHOBE 3aKOHOB COXpPaHEHUs
Macchl BELECTB, IPEBPAILIEHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUU COOMIOJaTh MpaBHUiia MOJIB30BAHUS XUMHYECKOW MOCYIOW H
nabopaTopHbIM O0OpYIOBAaHMEM, a Tak)Ke IpaBuia OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKLHUSMU MO BBITTOJHEHUIO JTa00paTOPHBIX XUMHUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHHH IUJIAHUPOBATh W  BBINOJHATH XMMHUYECKUH  OSKCIEPUMEHT
(pasznmokeHue TMEepoKCHIa BOJAOPOJa B MPUCYTCTBHHM KaTalnu3aTopa, OINpeleleHHe CPelbl pPacTBOPOB
BEIIIECTB C TOMOIIBIO YHUBEPCAIHLHOTO WHIMKATOPA, BIUSHUE PA3NUYHBIX (DAaKTOPOB Ha CKOPOCTh
XMMHUYECKON peakln, peakliuu HOHHOTr0 0OMEeHa, KaueCTBEHHbIE PEaKIK Ha cyibdaT-, KapOoHaT- 1
XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI, PEIICHUE YKCIIEPUMEHTANIbHBIX 33j/1a4 1o TeMaMm «MeTtamiby u
«Hemeramib») B COOTBETCTBUH C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH MPH 0OpallleHuu ¢ BelllecTBaMu
1 1a00paTOpHBIM 00OPYIOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hopme
3aMUCH  ypaBHEHUW COOTBETCTBYIONIMX peakuuid W (HOPMYJIUPOBATH BBIBOJBI HAa OCHOBE JTHUX
pe3yabTaToB;
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c(OPMHPOBAHHOCTE YMEHHMHA KPUTHYECKM AaHAJIU3UPOBATh XHMHUYECKYI0 HH(OpPMAIHIO,
MOJTy4aeMyto M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOW KOMMYHHKAIMH, THTepHET U IpyTHX);

c(OpPMHPOBAHHOCTh YMEHUH COOIIOIAaTh MPaBUIIa SKOJIOTHUYECKH 11€7€CO00Pa3HOTO MOBEICHUS B
OBITYy W TPYZOBOU JEATEIHHOCTH B LEJIAX COXPAHEHHUS CBOETO 30POBBSI U OKPY)KAIOMIEH MPHPOIAHOIM
Cpezbl, OCO3HABAThH OMACHOCThH BO3/ICHCTBHS HA KUBBIE OPTaHU3MBI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokaszarens [I/IK, moscHATP Ha mpUMepax CHOCOOBI YMEHBIIEHHS M NPEAOTBPAIICHUS HX
BPEIHOTO BO3ACUCTBHS Ha OPraHU3M UEJIOBEKA;

U1t 00y4JaloMUXCsl C OrPAaHUYEHHBIMHA BO3MOXKHOCTSIMH 3[JOPOBBSI: YMEHUE NPUMEHSITh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOAAX IMO3HAHUS BELIECTB U XUMUUECKUX SBJICHUH;

IUISL CIIENBIX M CIA0OBUAAIIMX OOYYaIOIIMXCSA: YMEHHE HCIOIb30BaTh PEbe(HO-TOUCUHYIO
cucreMy obo3HaueHuit JI. bpailist 11 3anucu XuMHYecKUX GopMyI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosn4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Ne i/m Kontpoabubsie IIpakTnuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pasnea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XHMHUH
[IpenmeTt oprannueckoit xumuu. Teopust
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pazpen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — AJKAHBI 2
59 HenpenenbHbie yriieBogOPOIbL: AIKEHBI, 5 1
AJIKaIUEHBI, aJTKUHBI
2.3 ApomMaTHYECKHE yTIEBOIOPOIBI 2
54 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOIOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamue opranmyeckie coeJuHeHUust
3.1 Cruptel. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTIOTHI. - 1
CrnoxxHble 2(UpPBI
3.3 YrineBoasl 3 1
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Hroro no pazpeny

Pa3znen 4. A3oTcoaepskaniue opranndeckue coeJuHeHust

13

4.1 AMMHBI. AMHHOKHCIIOTBL. benku 3
Htoro no pazaeny 3
Pa3pnen S. BeicokoOMOJIeKy IsIpHbIE COCAMHEHUS

5.1 IInactmaccel. Kayuyku. Bonoxna 2
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbBIE
HaumenoBaHue pa3ie/ioB U TeM (un¢posbie)
Ne i/m Konrpoabnsie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbBI XUMUH
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckasi cuicTeMa XUMHYECKUX 3
anemenToB 1. . Menaeneena
12 CrpoeHnue BeniectBa. MHOT0OOpasue 4
' BELIECTB
1.3 XHUMHYECKHE PEaKIuU 6 1 1
Hroro mo pazneny 13
Pasnea 2. Heopranunueckasi Xumust
2.1 MeTtaiuiet
2.2 Hemeramnsl 1
53 CBs13b HCOPTAHMYECKUX H OPTaHUYECKHUX 5
' BELIECTB
Hroro no pazaeny 17
Pazgen 3. XumMus v ;Ku3HbL
3.1 XuMuA U KU3HD 4
Wroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3
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HNOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KoJsmn4yecTBOo 4acoB JJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsl
IIpeamer opraHn4ecKoi XuMuH, e 1 bubnuorexa [IOK
BO3HUKHOBEHHE, PA3BUTUE U 3HAUECHUE https://myschool.edu.ru/
Teopus cTpoeHHs] OpraHUYECKUX
. . bu6mmoreka [IOK
coequHenuit A. M. bytieposa, eé 1
https://myschool.edu.ru/
OCHOBHBIE I10JIOKEHHUS
[IpencraBnenue o Kiaccuuranun
OpraHMyYecKux BeiecTs. Homenkinarypa 1 bubnuorexa [JOK
(cuctemaTuveckas) U TPUBHATbHBIC https://myschool.edu.ru/
Ha3BaHUs OPraHUYECKUX BEILIECTB
AJIKaHBI: COCTaB U CTPOEHUE, 1 bubnmorexa [JOK
TOMOJIOTHYECKHUN P https://myschool.edu.ru/
MertaH 1 3TaH — NpocTenlINe 1 bubmuorexa LIOK
MPECTaBUTENHN ATKAHOB https://myschool.edu.ru/
N bu6mmoreka [IOK
AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
https://myschool.edu.ru/
OTUJEH U NpONUIEH — IpocTeiine 1 bub6nuorexa [IOK
MPEICTaBUTENMN ATKEHOB https://myschool.edu.ru/
[Tpaktrueckas padora Ne 1. «Ilomydenue 1 1 bubnunorexa [JOK
STUJICHA U U3YYEHUE €T0 CBOKCTBY https://myschool.edu.ru/
Ankanuensl. byraauen-1,3 u 1 Bbub6mmorexa [JOK

MetmnOyTanuen-1,3. [lonyuenue

https://myschool.edu.ru/
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CUHTETUYECKOTO Kay4yyKa U PE3UHBI

ANKUHBL; COCTaB X1 OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUH P,

bu6mmorexa [JOK

10
ALIETUIEH — MPOCTEUILINI https://myschool.edu.ru/
MIPEJICTAaBUTENh AJTKHHOB
1 Brluucnenus no ypaBHEHHUIO bub6nuorexa IIOK
XUMUYECKOHN peaKLuu https://myschool.edu.ru/
12 Apenbl: 6eH301 U TOIyoJ. TOKCHYHOCTH bubmmoreka [JOK
apeHoB https://myschool.edu.ru/
13 ['eneTnueckas cBsI3b yIieBOJOPOAOB, bubnmorexa [JOK
MIPUHAJICKAIUX K PA3IMYHBIM KJIaccaM https://myschool.edu.ru/
[IpupoaHbIE UCTOYHUKH YTIEBOIOPOJIOB:
14 i pH pOI[HBIﬁ ras 1 0ol TI}{/LIG He(I)TI:IHHe bubnnorexa [IOK
pHp Y . https://myschool.edu.ru/
ra3el, HE)Th ¥ MPOITYKTHI €€ IepepadboTKu
[IpupoaHbIEe HICTOYHHUKH YTIIEBOAOPOIOB:
15 ol pI/I poz[Hblﬁ ras u moil TI}{ILIe He(bTI:IHLIe Bubmorexa HOK
pHp y . https://myschool.edu.ru/
rasbl, He()Th M IPOAYKTHI €€ nepepaboTKu
16 KonTponbhas pabota no pazuemny bubmmorexa [JOK
«YTIIeBOAOPOABD) https://myschool.edu.ru/
17 [IpenenbHbIe OTHOATOMHBIE CIIUPTHI: Bbu6mmorexa [JOK
METaHOJI U 3TaHOJ. BoopoaHas cBs3b https://myschool.edu.ru/
18 MHOroaroMHble CIUPTHI: ITUICHIIIUKOIb bubnuorexa [IOK
U TIIUMLEPUH https://myschool.edu.ru/
@DeHOoI: CTPOCHUE MOJIEKYJIBI,
N bu6mmoreka [IOK
19 (u3nUYecKre U XUMHUYECKUE CBOWCTBA,
https://myschool.edu.ru/
MIPUMEHEHNE
20 Anpaerusabl: GopManbaerua U bub6nuorexa [IOK

areTanpIerun. AneTod
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OIHOOCHOBHEBIE TIPEIETLHBIE

bubmnoreka [IOK

21 KapOOHOBBIE KHUCIIOTEHI: MypaBbUHAS U
p yp https://myschool.edu.ru/
YKCyCHas
99 [IpakTuueckas padbora Ne 2. «CoiicTBa bubmmoreka [IOK
pacTBOpa YKCYCHOM KHCIOTBI» https://myschool.edu.ru/
CrteapuHOBas U OJICMHOBAS KHUCJIOTHI, KaK
23 MIPEACTABUTENH BLICIINX KapOOHOBBIX bubmmorexa TTIOK
p P https://myschool.edu.ru/
KHCIIOT
24 MBpl1a Kak COJIM BBICIIMX KapOOHOBBIX bubnnorexa [IOK
KHCJIOT, UX MOIOIIIEE JEeHCTBHIE https://myschool.edu.ru/
CrnoxxHbie 3(hUPBI KaK MPOU3BOIHEIC
bubmnoreka [IOK
25 KapOOHOBBIX KHCIIOT. ['uapoau3
https://myschool.edu.ru/
CJIOKHBIX 2(pupoB
26 XKupsl: rupoan3, NPUMEHEHHE, bubmmoreka [IOK
OnoJIoruYecKasi posib )KUPOB https://myschool.edu.ru/
VYTIIeBoIbl: COCTaB, KJIacCUpUKAITHSI.
N bu6mmoreka [IOK
27 Bakneiimue npencTaBuTeNN: INII0K03a,
https://myschool.edu.ru/
bpykTo3a, caxaposa
28 Kpaxman u nemnrono3a kak npupoaHbIe bubnuorexa [IOK
TOJIUMEPHI https://myschool.edu.ru/
KontponsHas pabota mo paszaei
29 <<KHCJ1:0 oncogfe mamnelc)) raHH};ecme bubmmorera [OK
p p p https://myschool.edu.ru/
COEIUHEHUSD
bubnuoreka IHOK
30 AMWHBI: METHIIAMUH U aHWJINH 1
https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aM(OTEpHBIE
bu6morexa [JOK
31 OpraHUYECKUE COCAMHEHUS, NX

ouonornyeckoe 3HaueHue. Ilentuant

https://myschool.edu.ru/
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32 benku xak npupoHbIe 1 bubnnorexa [IOK
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS https://myschool.edu.ru/
33 OCHOBHBIE TOHSATHS XUMUHU 1 bubmuoreka [JOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN https://myschool.edu.ru/
OCHOBHBIE METOJIBI CUHTE3A
. bubmuoreka [{OK
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
https://myschool.edu.ru/
[InacTtmaccel, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KIIACC

Kosmn4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uupposeie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
XUMHYCCKUH DJIEMEHT. ATOM. 1 bubmuorexa [{OK
DneKTpoHHass KOHPUTYpalus aTOMOB https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [lepronnueckas
CHCTEMa XUMHYECKUX daeMeHToB JI. 1. 1 bu6mmoreka [JOK
MenneneeBa, ux CBA3b C COBPEMEHHOU https://myschool.edu.ru/
TEOpUEN CTPOEHHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMUYECKHX AJIEMEHTOB M UX COETMHEHUI
10 TpyInam U rnepuojam. 3HaueHue 1 bubnnorexa [JOK
MEPUOANYECKOTO 3aKOHA 1 CUCTEMBI https://myschool.edu.ru/
XuMHYecKuXx 31eMeHToB /.M. MenaeneeBa
B Pa3BUTHH HAYKH
Crpoenue BemecTBa. XUMHUECKasi CBA3b,
i bu6mmoreka [JOK
e€ BUIbI; MEXaHU3MbI 00pa30BaHUs 1
N https://myschool.edu.ru/
KOBAJICHTHOM CBsA3U. BogopoHas cBs3b
BaneHTHOCTb. DJIEKTPOOTPULIATETBHOCTD.
Crenenb okucienus. Benecta 1 bubmuotexa [JOK
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOIO https://myschool.edu.ru/
CTPOCHUS
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
bu6mmorexa [JOK
VlcTrHHBIE U KOJIJIOUIHBIE PACTBOPHI. 1

MaccoBas 1015 BEIeCTBa B pacTBOpEC
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Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAVHEHUN.

bubmnoreka [IOK

7
I'eneTnueckas CBsI3b HEOPTAHMYECKHUX https://myschool.edu.ru/
BELIECTB, Pa3JIMYHBIX KJIACCOB
Knaccudukanus XuMHUECKUX peakluii B
HEOPraHWYECKON U OPraHU4eCKON XMUMUH.

Bbu6morexa [JOK
8 3aKOH COXpaHEHUs MacChl BELIECTB; 3aKOH
https://myschool.edu.ru/
COXPAaHEHHUs U NPEBPAIECHNS SHEPTUU NIPU
XUMHYECKHX pPeaKLusixX

9 Cxkopoctb peakiun. OOpaTuMble peakiuu. bubnnorexa [JOK
XUMHUYECKOE paBHOBECHUE https://myschool.edu.ru/
[TpaxTrueckas padorta Ne 1. «Bnusiaue

Bbu6morexa [JOK
10 pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
. https://myschool.edu.ru/
XUMHUUYECKON peaKInm»
ONEKTPOIUTHYECKAS JUCCOLIUALIUS.
[TonsiTre 0 BogopoaHOM moka3zaresne (pH)
bubmuoreka [{OK
11 pactBopa. Peakiuu noHHOTO OOMEHA.
https://myschool.edu.ru/
I'mnponn3 opraHuvecKux u
HEOPraHUYECKUX BEIIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE
bubmuoreka [{OK
12 peakuuu. [lonsarue o0 anekTponuse
N https://myschool.edu.ru/
pacIiaBoB U pacTBOPOB COJIEH

13 KonTponbnas pabota no paszueny bubnunorexa [JOK
«Teopernyeckrue OCHOBBI XUMUM» https://myschool.edu.ru/
MeTanmnsl, uX MOJIOKEHHE B

14 [lepnonnueckoi cucTeMe XUMUYECKHUX bubmuorexa [JOK

anemenToB M. 1. MenneneeBa u
0COOCHHOCTH CTpOCHHUs aTOMOB. O01IHe
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¢duznyeckue cBOMCTBa METAIIIOB

15 CrmuiaBbl METAJUIOB. DJIEKTPOXUMUYECKUMA bubnuorexa [JOK
pAI HAIPSKEHUM METAJLIIOB https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BAXKHEHIIINX

N N N bu6mmorexa [IOK
16 METAIIJIOB (HATPUM, KA, KaabIui,
= g . https://myschool.edu.ru/
MarHui, allOMUHUN) U UX COCAMHEHUI

17 XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX bu6mmoreka [JOK
COeIMHEHNH https://myschool.edu.ru/

18 XuMH4ecKye CBOMCTBA IIUHKA, JKeJIe3a B UX bu6mmoreka [JOK
COeIMHEHU https://myschool.edu.ru/
[TpakTuueckas padora Ne 2. "Perenue

bu6mmoreka [JOK
19 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
| https://myschool.edu.ru/
«MeTab)
HemeTamiel, X ONIOXKEHUE B

20 [Ieproanueckoi cucTeMe XUMUYECKUX bu6mmoreka [JOK
sneMenToB [. 1. MenneneeBa u https://myschool.edu.ru/
0COOEHHOCTH CTPOCHHSI AaTOMOB
dusndecKkue CBONCTBA HEMETAILIOB.

bu6mmoreka [IOK
21 AnnoTrponusi HEMETaUIoB (Ha IPUMEPE
https://myschool.edu.ru/
KHUCII0pOJ1a, cephl, (hocdopa u yriaepozaa)

99 XWMHUYECKUE CBONCTBA TAJIOTEHOB, CEPhI U bu6mmnorexa [JOK
HUX COeIUHEHUN https://myschool.edu.ru/

93 XUMHYEeCKue CBOWCTBA a30Ta, (hocodpa u bubnmorexa [JOK
HUX COCIMHEHUH https.//myschool.edu.ru/

24 XUMHYECKUE CBOWCTBA yIJIEpOJa, KPEMHUS bubmuotexa [JOK
U UX COEIMHEHNN https://myschool.edu.ru/

o5 [TprMeHeHre BaXXKHENIINX HEMETAIIIOB U bub6nuorexa [IOK

UX COCOUHEHUN
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0O0001eHne 1 cUCTEMAaTU3ALMS 3HAHNUI 110
teme «HeMmeramiesly. Beruncienus no

bubmnoreka [IOK

26 .

YpPaBHEHUSIM XUMUYECKHX PEAKIUN U https://myschool.edu.ru/
TEPMOXUMHUYECKHE PACUETHI
[TpaxTrueckas padota Ne 3. «Pemienue

bu6mmoreka [JOK

27 AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
" " https://myschool.edu.ru/

Hemeramnsr"»

28 KonTponbHas pabota no remam bubnuorexa LIOK
«Meramne» u «Hemeramisny https://myschool.edu.ru/
Heoprannueckue u opranndeckue

bu6mmoreka [IOK
29 kucaotel. Heopranuueckue u
https://myschool.edu.ru/
OpraHMYecKHe OCHOBAHUS
AM@oTepHbIe HEOpraHu4YecKue U

30 opraHuueckue coequHenus. ['enernueckas bubnunorexa [IOK
CBsI3b HECOPraHUYECKUX U OPTaHUYECKUX https://myschool.edu.ru/
BELIECTB
Posnb xumuu B obecrieyeHun

31 JKOJIOTUYECKOH, SJHEPIreTUYECKON U bubnnorexa [JOK
MUIIEBOI 0€30TaCHOCTH, Pa3BUTHH https://myschool.edu.ru/
MEULIUHBI
[TpeacraBneHus: 00 0OMMX HAYYHBIX

bu6mmoreka [JOK

32 MPUHLIUIIAX POMBIIIIEHHOTO MOIY4YEeHUS

N https://myschool.edu.ru/
Ba)KHEHIIINX BEIIECTB

bu6mmoreka [IOK

33 YeioBEeK B MUpPE BELIECTB U MAaTEPHUAIIOB
https://myschool.edu.ru/
bubnuoreka [IOK

34 XuMHS ¥ 310pOBbE YEIOBEKA B

https://myschool.edu.ru/
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OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YUYEBHO-METOUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OOIIECTBO ¢ OTPaHUYCHHONW OTBETCTBEHHOCTHIO «/[PODAY;
AxmmonepHoe obmectBo «M3narensctBo «IIpocBemenney

» Xumus, 11 xnacc/ T'abpuensu O.C., O01ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO «JIPODAY;
AxnmonepHoe obmectBo «M3narensctBo «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA

Beenure 1. O.C.I'abpuemnsn, I'.I".JIpicoBa «Xumust Metoauueckoe nocodue — 6a30BbIil ypOBEHb) -
M.: lpoda 2022 rog.

2. 0.C.I'abpuensn, U.I'.OctpoymoB, «O01ast XumMusl B TeCTax, 3ajauax, ynpaxxHeHusax. 11 kimaccey»
— M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakosa «Xumus 11 knacc: KontponbHbie u
poBepoYHbIe PadoTHl K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HacronbHas kaura ams
yuurtens». Yacte 1 — M.: Ipoda, 2019 rox.

5. O.C.I'abpuensH, I'.I'.JIeicoBa, A.I'.BBenenckast «Xumus 11 xnacc: HactonpHas kHuTa 1151
yuurtens». Yacts 2 — M.: lpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aa4u 1o XMMHUU U CIIOCOOBI UX PEIICHHSD)
- M.: «lpodar, 2021roxm.

7. B.I'. JlenncoBa «Xumus 11 knacc noypounsie miansl no yueOuuky O.C.I'abpuensina,
I".I".JIsicoBoit» - Bonrorpam» Yuurens 2018roz.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kimacey», - M.: Dk3amen, 2019r.
9. 9. O.C.I'abpuensu, U.I".octpoymMOB « XMMHUYECKUH IKCIIEPUMEHT B 11kosie 11 kmacey; - M.
Hpoda. — 2019 rox.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
[MNPPOBLIE ObPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

Beenute  Beeauremannsiehttp://www.chemnet.ru I'azera « Xumusi» u caitt st yuurens «51 uay
Ha YPOK XHUMHI»

http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTHast KOIeKIust « XMMHUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAYYHbBIE SKCIEPUMEHTHI:
xumus. Komnekus Poccuiickoro o0mieo0pa3oBaTeasHOTO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6GepoBoii

http://www alhimik.ru Beepoccuiickas oauMIiaga NKOJIbHUKOB MO XUMHH
http://chem.rusolymp.ru Opranudeckasi XUMHsL: 3JICKTPOHHBIH YYSOHUK VISl CPEIHEH HIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4EOHHK

http://www hemi.nsu.ru OTKpbITBINA KOMUTEIK: XUAMHUS

http://www.chemistry.ru JluctaniinonHas OJMMITHAIA TI0 XUMHUH: TEJIEKOMMYHHUKAIIMOHHBIH
00pa30BaTeNbHbIN MPOSKT
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