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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPEAHET0 00Iero o0pa3oBaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO0/JOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEICICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
collep KaHMs, pPe3yJbTaTOB OOy4deHUsT W TpeOOBaHHM K YpPOBHIO TIOJFOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpHIAIONIUM OJTallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPUCYIIMX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U NpUpoaHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOydaroIIMXCs Ha
YPOBHE CpeIHEro o0111ero 00pa3oBaHus CpeiCTBAMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4€TOM crenu(puKd HAyKM XUMHUHU, €€ 3HAYeHUs] B TO3HAHUU TMPUPOILI U B
MaTepUaTbHON KU3HU OOIIECTBa, a TAKXKe C YUYETOM OOMIMX IEIeH W MPUHITUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JJaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3ujlaTeNibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBliecHa Ha pEIICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PpAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON O€30MaCHOCTH U OXPaHbI 37J0POBBA.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 MM JJs  BBIPAaOOTKH  MHPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XHUMHS»  SBIAIOTCA 0a30Bble  KypChl —
«Oprannueckass xumusi» U «OOm@as W HEOpraHWveckas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera o0ecleurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasusi
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «OpraHmdeckas Xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4YeOHOro Marepuajia W 0OyCJIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHiIX. Tak, B Kypce OPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMUYECKHUX M DIJIEKTPOHHBIX
MpEACTaBICHUM O CTpOeHNH BelllecTB. CBeleHHs 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHMM. B Kypce  OpraHM4eckom  XHMMHUHU  [OJYy4arOT  pPa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHMs MEpPBOHAYAIBLHBIE
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[Tonq HOBBIM yIJIOM 3peHUs B TpeaMeTe «XHUMHsS» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» OOYyHarOHIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,



riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE€ O XMMHUYECKHX PEAKIMAX, UX CYLHIHOCTH M
3aKOHOMEPHOCTSX MPOTEKAHUS JONONHsIeTCs B Kypcax 10 u 11 kaccoB anemenTamu
CoJlep KaHMs, UMEIOIMMU KYJIbTYPOJIOTHYECKUNA M MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATEIbHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX IIpoOJieMax, CBA3aHHBIX C XHUMUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(DOPMALIMIO U IPUMEHSITH €€ JJIs TONOJHEHUSI 3HaHUH,
pELICHUS HHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YYECHHS
OpPUEHTHPOBAHO Ha (HOPMHUPOBAHHUE y 0OYUAIOIINXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TaKkuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHHUEM, I03HABAEMOCTh TPUPOAHBIX ABICHUIA MyTEM SKCIIEPUMEHTA
W pELICHUsS MPOTUBOPEUYU MEXIy HOBBIMU (DaKTaMHd M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B nmnane pemieHus 3aad  BOCIHMTAHMS, Ppa3BUTUS W COLMAIA3ALUU
OOy4JaromMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCaJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [Tl pa3IMUHbIX
BUJIOB [ICATEIILHOCTH: pEIICHUs TpoOjeM, TOMCKa, aHaiu3a W 0o0paboTKu
uHpopMauu, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMbITa MPAKTHUYECKOW U
UCCJIEIOBATENBCKON JI€ATEIbBHOCTH, 3aHMMAIOUIEN BAa)XKHOE MECTO B IO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U HA YPOBHE CPETHETO 00I1Iero 00pa3oBaHus, IIPU ONPEACICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOM
JEATEIbHOCTH YE€JIOBEKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJMYECKOW TOYKH 3PEHUSl TaKOM MOJXO0J K ONPENENICHUIO LeNed U3y4YeHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMU LEISIMH HW3yYeHHUs IpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOGHHE SI3bIKa HAYKW, YCBOCHHE W TMOHHUMAaHHUE CYIIHOCTH TOCTYITHBIX
0000IIeHIIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BUTHS M CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BEIIECTB M XUMHYECKUX PEaKITNil, HEOOXOIUMBIX JIJIsI MPUOOPETEHUS YMEHUN
OpUEHTUPOBATLCS B MHUPE BEHIECTB W XUMUYECKUX SIBIICHUN, WMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e301acHOro OOpaIleHUs ¢ BEIICCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpaMMe 1o XUMUHU YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpeAHero oOmiero oOpasoBanus. Ceroms B
MIPETIOIaBaHIH XUMUHU B OOJIBITICH CTETICHH OTAAETCS MPEMOYTCHHUE MPAKTHICCKON
KOMIIOHEHTE coJepkaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HA MOATOTOBKY
BBIITYCKHUKA 00I1e00pa3oBaTeIbHOM OpraHu3aliy, BIIAJICIONIET0 HE HaOOpOM
3HaHWHM, a (DYHKIMOHAJIHLHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMCHHSIMHU
aKTUBHOTO MOJyYEHHUS 3HAHUH U IPUMEHEHUS UX B PCATBHOMN KU3HH JIJIST PCIICHMUSI
MPAKTUICCKUX 3a]1a4.

B cBs13u ¢ 3TUM TIpu U3yUueHUU TIpeIMeTa « XUMHUS) JOMUHHUPYIOIEE 3HAUCHHE
MpUOOPETAIOT TAaKUE LIETU U 3a]]a4H, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIINI), WMECIOIIMX YHHUBEPCAIbHOEC 3HAYCHUE IS PA3IUYHBIX BHIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEO0OXOMMBIX ISl IPUOOPETEHHUS OTIBITA IEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHWMHH, a TaKKe Ui OICHKH C TO3HMIMA SKOJOTHYECKOU
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHUX MTPOIIECCOB HAa OPTaHU3M
4eJI0BEKa U MPUPOIHYIO CPEIY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00YJarOIIMXCsl: CIIOCOOHOCTH CaMOCTOSITEIbHO PUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KHU3HECHHBIMU MOTPEOHOCTSIMH, UCTIOTB30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaXHOW POJM B PEIICHUM TJIOOANBbHBIX MpobieM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TIPHUPOJC W CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJIb30BAHUSI TOJMYYEHHBIX 3HAHUM JJI TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD.

OO11ee uncIo 4acoB, OTBEAEHHBIX VIS U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero oopazoBaHus, coctaisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Hezemro), B 11 knacce — 34 gaca (1 gac B Heemio).

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMABI 110 XUMUWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K PeE3yJbTaTaM OCBOCHHUS
OOyYarOMIMMHUCSL TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHBIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu IMJIAHUPYEMbIX PE3YJIbTaTOB OCBOCHMSI MPOrpPaMM CPEAHEro OOILero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIIbHOCTHBINA MTOAXO.



B COOTBETCTBMM C CHCTEMHO-AESATEIBHOCTHBIM IMOAXOIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHuMsl BbIJICICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOIIPEAEIICHUIO;

HaJIM4KMe MOTUBAIIMU K OOYUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMi 0a30BOM HAYKN XUMUMU;

TOTOBHOCTb M CHOCOOHOCTh OOYyYaloIIUXCsl PYKOBOJICTBOBATHCS B CBOEH
JEATEIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, IPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KME MPABOCO3HAHUS IKOJOTUYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LETIX ¥ CTPOUTH KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS IpeaMeTa «XHMHS» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU
U WJeaJlaMHd POCCHICKOr0 Tpa)<IaHCKOro OOIIECTBA, MPUHATBIMU B OOILECTBE
HOPMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  MpoLeccaMm
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIbHOCTH
OoOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIE B
YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX IPaB U 00s13aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIIOPSAIKY:;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESTEIbHOCTH MPHU CO3aHUH YUEOHbBIX
MIPOCKTOB, PEIICHUH YUYSOHBIX Y TO3HABATEIIbHBIX 3a/1a4, BHIMOTHECHUN XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHBBI, HaMEpPEHHUsl, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YY€OHOU ACITEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOLECCY TBOpPUECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
IIPUMEHEHUS XMMUH, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh PE3yJbTaT



JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

MHTEpeca U IMO3HABATEIbHBIX MOTUBOB B IIOJIYYEHUH U MOCIEAYIOIIEM aHATIU3E
uHGOpPMAIIUHU O IEPETOBBIX TOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0O TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE IOBEJIEHWE M IOCTYIKH CBOUX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
IIOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HWHJUBUAYAJBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

UHTEepeca K MPAKTHUECKOMY M3YYEHHIO MPOPECCHIl pa3IMdHOTO poja, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUIN IO XUMHUHU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOPHUH
oOpazoBaHus, Oyaymiedl mnpodeccuu U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
oTpeOHOCTEH O0IIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;



MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJNb30BAaHUSA JOCTHXKEHUW XUMHH  JUIS
peleHns BONPOCOB PAllMOHAIBHOIO IIPUPOAOIIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
ombITa NEATEIIBHOCTH DKOJIOTHYECKON HAIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
IPEACTaBICHUS 00 OKpPY>KAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
LHABWIN3ALNN: B €€ TYMaHHUCTUYECKOW HAITPABICHHOCTH U BaKHOM POJIA B CO3JaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIEHUU TJIOOANBHBIX MpPOOJIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPTETUUECKOM, MUIIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEIAMIIMHBI, 0OECIICUCHUH YCIOBHUI
YCHENIHOTO TPY/A M SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MUpA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB ¥ UMEIOIIMXCS JAHHBIX C IIEJIBIO MOTYUYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYaIIUSX;

VMHTEPECA K MO3HAHUIO U UCCIIEIOBATENIbCKOU JIESITEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 1O XUMUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTMU;



UHTEpeca K 0OCOOCHHOCTAM TpyJa B pa3lIMyHbIX cepax mpodeccuoHaTbHON

NEATEIIBHOCTH.
METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI Y4EOHOIro MpeameTa «XUMHUs» Ha
YPOBHE CpeAHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopMupoBaHUs MUPOBO33PEHUS oOyyJarouuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCleA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJlbHble Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YYaronXxcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJSITUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NOo3HABaTeJIbHbIMHU
JelCTBUSIMM:

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJlaBasg MapamMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIIME TMOHSITHS JJISI OOBSICHEHHS OTJEIbHBIX (PaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIIHI;

YCTaHABIIUBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXXJICHHS (MHAYKTUBHbBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;



MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIETbHBIE MPEICTABICHUS — XUMUYECKUN
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— TIpU PEIICHUH YYCOHBIX TO3HABATEIHHBIX W MPAKTHUYECKUX 3aJad, MPUMEHSTH
Ha3BaHHBIC MOJICIHHBIC MPEIACTABICHUS JIS BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh OCHOBAaMH METOJIOB HAYyYHOTO TMO3HAHUS BEIIECTB M XUMHUYCCKUX
peaKkuuu;

bOopMyIMpPOBATH MENN 1 3a/1a91 UCCIICIOBAHMSI, HCTIOIb30BaTh MIOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJIAJCTh HaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IIPOBEACHHS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NESATEILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MOMCKY METO/IOB PEUICHUS MPAKTUUECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
TIO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHUKAX WHGOpManuu (HaAy4HO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BHIOB U (opM
MIPE/ICTABIICHNUS, KPUTHUICCKU OIICHUBATh ed JIOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCT;

bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOJbI MPU TOUCKE H
orbope wuHpOpMaIMK, HEOOXOMUMOW Il BBIMOJHEHUS Y4YEOHBIX 3aaad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OIBIT KCIOJIB30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANbHYIO  (QOpMy  TIpEICTaBIICHUS
uHpopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHUE);

WCITOJIB30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA MPU PAOOTE ¢ XMMHUYECKOM
uHpopMaIen: TpPUMEHATh MEXNpeIMeTHbIe ((hU3MYECKHUEe U MaTeMaTHYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;



UCIIOJIB30BaTh U IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJISJHOCTH.

OgJlaieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ IUajora W/viH
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MpE3EHTAlUell pe3yJbTaTOB IMO3HABATEIBbHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO mpoekTa U (OpMYyJIUPOBATH BHIBOJIBI
10 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHUS MO3ULIMN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

OgiaieHHe YHUBEPCAJbLHBIMU PErysiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NEeSATENIbHOCTD, ONpezensds €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIENOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U
CaMOOILICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3yNnbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, PO XUMHUU B ITIO3HAHUU SIBJICHUN IPUPOLBI,
B (OPMUPOBAHWUU MBIIIUICHUS] W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
IPaMOTHOCTH, HEOOXOUMOM /I PEIIeHUs] MPAKTUYECKUX 3a/1ad U IKOJOTUIECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI cpefe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHUH, KOTOpAass  BKJIFOYAET:
OCHOBOTIOJIATAIOMINE TMOHATHS (XMMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI09Ka aTOMa, MOJIEKYJIa, BAJIEGHTHOCTh, DJIEKTPOOTPUIIATETILHOCTh, XUMHYECKAas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalIEHHAs), MOJb, MOJISIpHAS
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS TPYIINa, pauKall,
M30MEpHsl, U30MEPBI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YTIIEBOAOPObI, KUCIOPO U
a30TCOJEpKAIUe COCAUHEHUSA, MOHOMEp, IOJIUMEDP, CTIPYKTYpPHOE 3BEHO,



BBICOKOMOJICKYJISIPHBIE COEIMHEHHMsI); TEOpPUM M 3aKOHBI (TEopusi CTpOEHUs
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHWMHUU, MHUPOBO33PEHUYECKUE 3HAHUS,
JeKalue B OCHOBE TOHWUMAaHUS TPHUYMHHOCTH W CHUCTEMHOCTH XWMHYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IOJIYyYECHUU U
0e30MacHOM HCIOJIb30BAHUM Ba)XHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN ACSATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMCHHH BBISBIATH XapaKTEPHBIC MPU3HAKUA TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPU
OTMCAHWH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHMYECKUX COCTMHCHHIM;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIOJIb30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
GbopMyaT OpraHMYECKHX BEMIECTB W yPaBHEHUH XUMHYECKUX PEAKIUH,
W3TOTABIMBATh MOJCIH MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTIOCTPAIMHA WX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN YCTaHABIWBATh MPUHAJJIC)KHOCTh HU3yUYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBy U CTPOCHHUIO K OIpEACIEHHOMY
KJIaccy/Tpynne coeauHeHUun (YriaeBOJOpPOJIbl, KHUCIOPOJ U a30TCOJAEpIKallue
COCIMHCHUS, BBICOKOMOJICKYJISIPHBIC COCAMHEHUS), JaBaTh WM Ha3BaHUSA II0
cucrematrueckoir Homenkinatype (IUPAC), a taxke NpUBOAUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
STWJICHTJINKOb, TIHIECPUH, (eHoN, (HOopMaNbIeTH, alneTaabIeTHI, MypaBbHHAs
KHUCJIOTa, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJJTi0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHUYECKOW CBSI3H B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BeriectB A. M. BytiiepoBa 1151 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (U3HUECKHE
U XUMHYECKHE CBOWCTBA THUIWYHBIX TMPEACTABUTENCH Pa3IUYHBIX KIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPOMUJICH, alleTHICH, OyTaaueH-1,3,
MeTwiOyTagaueH- 1,3, 6eH30J1, METaHOJI, dTaHOJI, STUJICHTJIMKOIb, TJULEPUH, PeHoI,
aleTanbICTH ], MypaBbUHAS U YKCYCHAsl KHCIIOTBI, TIIOKO3a, KpaxmaJl, IeJlTi0103a,
AMUHOYKCYCHasl KHCIJIOTa), WLUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMU
YPaBHEHUSMH COOTBETCTBYIOIIUX XHWMHUYCCKHX PEAKIUHA C HCIIOIh30BaHUEM

CTPYKTYPHBIX (hOpMYT;



c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, Yrojib), CIOCOOBI UX MEPEePadOTKU U MPAKTHIECKOE
MpUMEHEHUE POYKTOB MEepepadOTKu;

c(OPMHPOBAHHOCT, YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXOIHBIX BEILIECTB
WM POAYKTOB PEaKIINM);

c(hOpPMHPOBAHHOCTh YMEHHM BIJIAJIETh CHUCTEMOW 3HAHWUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYEHUH BEUIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJIIOEeHUE, U3MEPEHHE, SKCIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUuN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXkKe IMpaBuiia OOpaIeHUs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMH IO BBITIOJHEHUIO J1aOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyUEHUE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JieHaTypanus OeJIKOB MPU HArPEBaHUH, [IBETHBIC PEAKIKU OEITKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKU O€30MAaCHOCTU TMpU OOpallleHHMH C BEIIeCTBAMU H
7a00paToOpHBIM  000pyIOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
JKCIEpUMEHTa B (OpMEe 3alucyh YypaBHEHUM COOTBETCTBYIOUIUX PpPEAKIUM U
(bopMyIMPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, MaTEpHET U Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COOJIIOMAaTh  TpaBUjia  DKOJOTUUYECKH
[€JIECO00Pa3HOTO TOBENCHUSI B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXpPAaHEHMSI CBOETO 3/I0POBbS M OKPYXKAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OTMaCHOCTh BO3JICUCTBUS HA >KHUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHMMasi cMbica mnokazarens [1/IK, moscHsaTe Ha mpumepax CrocoObI
YMEHBIIICHUSI W TMPEJOTBPAllCHUsI WX BPEIHOIO BO3ACHCTBHS HA OpPraHuU3M
YEJI0BEKa;

JUIs 00Y4YaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM;



JUISL CIeNbIX M CHa0OBUASIIMX OOYYaloIIMXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas U HeopraHuyeckas
XUMHSD» OTPaXKaroT:

c(OPMHPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU ITPUPOIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIMOHATHLHOU
IPAMOTHOCTH, HEOOXOJIMMOM JJIl pEeLIEHUs] MPAKTUYECKHUX 3a/1ad U HKOJOTHYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U PUPOJHON CpenE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUMX  3HAaHUM, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKUI AJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPHUIATENBHOCTD, CTENEHb OKHUCIICHUS, XUMHAYECKasl CBSI3b
(koBaJIeHTHAas, MOHHAsI, METALTHYECKAs, BOJOPOAHAS ), KPUCTAITMYECKasl pEIIETKa,
TUAMBl XUMHUYECKUX  PEAKUHM, PpacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
DIEKTPOJIMTHYECKAS] AUCCOLMALNS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakluuy, XUMUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
ANEKTPOJUTHYECKON auccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUSA dHEPIUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE ITOHUMAHMUS NPUYUHHOCTH WU
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMUYECKUE CBEIAEHUS O CBOMCTBAX,
cocCTaBe, MOJIyYeHUH U 0€30M1aCHOM MCMOJIb30BaHUM BaXKHEUIINX HEOPTaHUYECKUX
BEUIECTB B ObITY U MPAKTUYECKOM IEATEIBHOCTH YEI0BEKa,

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, WCIIOJb30BaTh COOTBETCTBYIOUIUE MOHATHA IPHU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIH30BATh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  yPaBHCHUM  XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTAEIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
U3BECTh, HETaIllEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh U CTEIEHb OKHCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOJHASI) B COSAMHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJIApHasd,



WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM yCTaHABJINBATh MPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAeIEHHOMY KIacCy/Tpymie
COEIMHEHUN (MPOCThIE BEIMIECTBA — METAJUIbl U HEMETAJUIbl, OKCUIbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

c(hOPMHPOBAHHOCTh yMEHHUH XapaKTepU30BaTh dSJIECKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
XxuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ysl MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 00BSICHATh 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB M MX COCIUHEHUW MO MEPUOAaM U
rpynnaMm [lepuogunueckont cucreMsl xuMmudeckux 3semeHToB . 1. Menneneesa;

chOPMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKUE CBOMCTBA HEOPraHMYECKUX  BEILIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOU CBS3M MEXIY HEOPTaHUYECKUMU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEArvpyrollnX BEIIECTB, TEIIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakliy, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISITh YPAaBHEHUS PEAKIMN Pa3IUYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUYUThIBas
YCJIOBHUSI, IPX KOTOPBIX 3TU PEAKLUH UAYT 10 KOHLIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
Ka4eCTBEHHBIA COCTaB PAa3JIMYHBIX HEOPTaHWYECKHUX BEIIECTB, PACMO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEILIECTB;

chOPMHPOBAHHOCTh YMEHHM  PaCKpbhIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKLUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM
peaKkiuu OT PA3INMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh XUMUYECKHE IPOLECCHI,
Jekalye B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHCIIOTHI, aMMHaKa, a



TaK)ke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MNPUHIIMIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSATHUSI «MACCOBasi 10JIsl BEIIECTBA B pAaCTBOPE», 00BEMHBIX OTHOIICHUM ra30B MpU
XUMUYECKUX PEAKIUSIX, MACChl BEIIECTBA WM O0BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChI
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IATh TIPaBUIIa MOIH30BAHUS XHMHUYECKOM
MOCYJIOM W J1TaOOpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBWia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCHEPUMEHT (pa3sioKEHHE MEPOKCHIa BOJOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONPEAEICHUE CpEeabl PacTBOPOB BELIECTB C IOMOLIBK) YHHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PAa3IUYHbIX (PaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIuHu,
peakiy MOHHOTO OOMEHA, KauyeCTBEHHBIE pEaKIMU Ha Ccyibdar-, KapOoHaT- U
XJIOpUA-aHUOHBI, HA KATUOH AMMOHHS, PEUICHUE SKCICPUMEHTAIBHBIX 33/1a4 IO
temam «Metauby U «HeMetamnael») B COOTBETCTBUM C MPaBWJIAMH TEXHHUKU
0e30macHOCTH TIPU OOPAIEHNUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHYECKOTO OHKCIEpPUMEHTa B (QopMe 3alucu
YpaBHEHUI COOTBETCTBYIOIIUX PEAKIINI U OPMYITUPOBATH BEIBOIBI HA OCHOBE ITHX
pEe3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHOpMAIUIO, TOJy4aeMyl) U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, HTepHeT u ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOJaTh  TpaBUJia  AKOJOTHYECKU
11eJ1eco00pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXPAHEHHsI CBOETO 30POBbSI M OKPYKAIOLIEW IMPUPOAHOM CpElbl, OCO3HABATh
OMAacCHOCTh BO3JEHUCTBHS HA )KMUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cvbpicnt mokasarens [IJIK, mosSCHAT, Ha mTpuMepax CHocOObl yYMEHBIICHUS W
MPEIOTBPAIIECHUS X BPEIHOTO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/AaX TO3HAHUS BEIIECTB W
XUMHUUYCCKHUX SIBJICHUM;

JUISL CJIENBbIX W CJA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpailins nis 3anmucu XMMUYeCKuX

bopmyiL.



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMUM

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYEeCKUX BemlecTB. [ omoisiorus, wu3omepua. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPTraHUYECKUX BEIIECTB, HAOJIOJEHUE M OIUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPALICHUI0 OPraHMYECKUX BEIIECTB IIPHU
HarpeBaHuM (IJiaBjieHue, OOyIJIMBAaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psAa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelnieHuss U TOPEHHs), HAXOXKJACHUE B NPUPOJE, MOJyYCHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (DU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— MPOCTEHIIMIA TpeICTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apennl. ber3on: coctaB, crpoeHue, (PpuU3NUECKHE W XMUMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MpPUMEHeHue. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue u npumenerue. TOKCUIHOCTb apEeHOB.



['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAIMMMHA K PA3IUMYHBIM
KJIACCaM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTUYECKHi), mnuposm3. [IpomykTbl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAaKOMJIEHUE C 00pa3aMu IJIacTMacC, KaydyKOB U pe3uHbl, KoJuiekuuu «HedTb»
U «YTOIb», MOJEINPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE PAKTUYECKONW PabOThl: MOJyUYEHHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérnble 3a1aun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJHOTO BENIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHI. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
¢u3nueckue M XHMHYECKHE CBOMCTBA (peakUUH C AaKTUBHBIMU METAJlJIaMH,
raJIor€HOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HAa OPraHU3M YEJIOBEKA.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
bu3nueckue W XUMHUYECKHE CBOWMCTBA (B3aMMOJEWUCTBHE CO IIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa U STUIIEHTJIMKOJIS.

deHoM: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenona.

Anmpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KAauECTBEHHbIE PEAKLIMN ), TIOJYyYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MTpeiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHas
KHUCJIOTBI: CTpOEHUE, (PU3nvecKre 1 XMMHUYECKUe CBOMCTBA (CBOMCTBA, 00IIMe s
KJlacca KUCIIOT, peakus dTepudukanuu), noiydyeHue u npuMenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOTHI KAaK MPEACTaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEe JIeHCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KHPOB.
YraeBoael: coctaB, Kjaaccuukamus — yriieBojaoB  (MOHO-, JU- U
noyicaxapubl). ['IoKo3a — MpoCTeImii MOHOCAaXapul: OCOOCHHOCTH CTPOSHUS



MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCUIOM
menu(ll), okucienne aMMHuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIICHHE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MIPUMEHEHHUE, OMOIOrnYecKast poJib.
®dotocunre3. PpyKkTO3a KaK H30MEP TIIOKO3bI.

Kpaxman u 1enmtono3a kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmana U
neunono3bl. Pu3nueckue M XHUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIepUMEHTANBHBIE METOAbl H3YYCHHs BEIIECTB M HX MPEBpAIllCHUI:
poBeJcHUE, HAOMIOJCHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIMPTOB, KaueCTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuiom menu(ll)), anpaerugoB (OKUCICHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3zaumopeicTBHE Kpaxmalla € HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHbie 3aauu.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTA PEAKIUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MIIM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe Oprannyeckue coequHeHus. dusnyeckue u
XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mpumepe riauiuHa). buomornueckoe
3HaYeHHE aMUHOKUCIOT. [lenTus.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYCHHs BEIIECTB M WX MPEBPAICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicokoMouiekyJIsIpHbIe COeTMHEHUsI

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSST MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHS.

DKCHepUMEHTAIbHBIE METOAbl M3YYCHHS BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXnpeaMeTHbIX CBsI3ed MPU U3yUYEHUH OPTraHUYEeCKOW XUMUU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIIOb30BAaHUE Kak OOIUX €CTeCTBEHHO-



HAYYHBIX TIOHATHUW, TaK W TIOHATUU, SBISIONIMXCS CUCTEMHBIMU JUIS OTACIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOACHHE,
HU3MEpEHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHE.

dwuszuka: MaTepus, DOHEprus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: kierka, opranm3Mm, Owocdepa, oOMEH BeEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OCIKH, YIJICBOJIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIIMBO,
pecypchl.

TexHonmoTHs: TNHIIEeBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHHS,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUUYECKHE TMperapaThl, MaTEpHAIbl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3neMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepnoanueckuii 3aKoH u [leproanyeckas cuctemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOHA W [leproanyeckoil CUCTEMBI
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CIIOKHBIX BEIIECTB IO TPYIIaM M TMEPHOJIAM.
3HaYeHue MepUoANYECKOro 3aKOHA B pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJCHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblii). BomoponHas cBsi3b. BalneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTATUNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.



[lonatne o aucnepcHbIXx cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenknatypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JTUYHBIM KJIaCCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPaHECHUS U MPEBPALLICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIMSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inyuHbIX (QakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

OnekTponutuyeckas nuccornuanusi. CuibHbIE U cadbie 31eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMmuueckux sneMeHtoB /. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAaOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHUE EPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB
C IOMOIIBI0 YHUBEPCATLHOTO UHINKATOPA, PEAKIIUU MOHHOTO 0OMEHA), TPOBEICHHE
MpaKTUYECKON paboThl « BiusiHue pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMHUYECKON
pEaAKLIUMN.

PacuérHblie 3anaumn.

Pacuétel 1O ypaBHEHMSM XHUMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMUYECKUE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBAs JOJIS
BEIIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuomuueckoin  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA Ba)KHEUINIMX HEMETAUIOB (TajoreHoB, CEPhl, a30Ta,
dochopa, yrmepoga U KpeMHHMs)) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenue meramnos B Ilepuoanyeckon cucreMe XUMHYECKHUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MetayuioB. O6mme usnyeckue cBoicTBa MeramuioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKHUI psAJT HAPSHKEHUI METAIIJIOB.



XUMUYECKHE CBOMCTBA BaXKHEWIIMX METAJUIOB (HATPUM, Kalui, KaJIbIUH,
MarHui, allOMUHUH, [IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUM.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HAOJIOJIEHWE U OINHCAHUE JIEMOHCTPALMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BemiecTBa WM 00OBbEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOUIUMX B PEAKIUU BEIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuUMHUA U KU3Hb

Ponb xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEAUIMHBL. [IOHSATHE O HAyYHBIX METOJaxX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHIINE CTPOUTEIBHBIE
MaTepuasbl, KOHCTPYKIMOHHBIE MAaTEpHajbl, KpPACKH, CTEKJIO, KEpamuKa,
MaTepuasbl I 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

Xumusi ¥ 3I0pPOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToOB OBITOBON XUMHUH B
MTOBCEHEBHOM KU3HHU.

MexnpeaMeTHble CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBJISIONIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusukKa: MaTepus, SHEPTUs, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHD, BEIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHHULIBI UX
WU3MEPEHUS, CKOPOCTb.



buonorus: knerka, opraHu3M, JKocHcTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3Me.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
peCypchl.

TexHoynorus: XUMUYecKasi MPOMBIIUIEHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
IMPOMBIIIUICHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3znea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3 http://experiment.edu.ru/
M. bytneposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIC YrIeBOIOPOABI — aTKAHBI 2
HenpenenbHble yraeBogopoabl: aJIKEHBI, .
2.2 Pt E HOPOA 6 1 http://experiment.edu.ru/
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTu4eckue yriaeBoA0pOIbl 2
[IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U .
2.4 pupon I* HOPOR 3 1 http://experiment.edu.ru/
uX rnepepadoTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4yeckue coeJuHeHHs
3.1 Cnuptsl. @enon 3 http://experiment.edu.ru/
3.9 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
' Cnoxubie 3GUpbI
3.3 VYriaeBoasl 3 1



http://experiment.edu.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/

Uroro mo pazneny 13

Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. beiku 3 ‘ ‘ http://experiment.edu.ru/

Hroro no pazaeny 3

Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 ‘ ‘ http://experiment.edu.ru/

Uroro no pazueny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 2 2



http://experiment.edu.ru/
http://experiment.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTHueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 http://experiment.edu.ru/
anemenToB . 1. Menaeneera
Ctpoenue BeiecTsa. MHOrooopasue .
1.2 TPOCHHE Belllects HOToobpasH 4 http://experiment.edu.ru/
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Uroro no pazueny 13 http://experiment.edu.ru/
Paznen 2. Heoprannuyeckasi XumMusi
2.1 Merasuist 6
2.2 Hemertamier 9 1 http://experiment.edu.ru/
2 3 CBSI3I) HGOpFaHI/ILIeCKI/IX nu OpFaHI/I'-ICCKI/IX 2
' BEILIECTB
Uroro no pazaeny 17 http://experiment.edu.ru/
Paznea 3. Xumusd u :Ku3HbL
3.1 XUMHSA U )KU3HD 4 http://experiment.edu.ru/
Hroro no pazneny 4
Ha3Banue MmoayJist
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3



http://experiment.edu.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Koutpouabubie IlpakTuyeckue op
n/n Bcero H3yYeHUS o0pa3oBaTeJibHbIE
padoThI padoTshI
pecypchl
IIpeameT opraHndeckoil XMMHH, €€ .
1 peAt P 1 http://experiment.edu.ru/
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE 05.09.2024
Teopus cTpOCHUST OpraHUICCKUX
2 coenuHenuii A. M. bytieposa, eé 1
A yHIeP 12.09.2024
OCHOBHBI€ ITOJIOKCHUS
[IpencraBnenue o knaccudpukanum
OpPTaHHYECKUX BEIIECTB.
3 Howmenknarypa (cucreMaThueckas) u 1
ypa ( ) 19.09.2024
TPUBHUAJILHBIC HA3BAHUS OPTaHUYECKUX
BEILIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKHH Pl 26.09.2024
5 Meran u 3TaH — OpocTeuIme 1
MIPEICTABUTENH AJTKAHOB 03.10.2024
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOWCTBA 1
10.10.2024
OTUJIEH U IPOIHIIEH — IPOCTCHIIIHE .
7 P p 1 http://experiment.edu.ru/
MIPEICTABUTENH AJTKCHOB 17.10.2024
[TpakTuueckas padota Ne 1.
8 «ITonmydeHnne dTUICHA U U3yUCHHE €T0 1 1
i v 24.10.2024

CBOUCTB»



http://experiment.edu.ru/
http://experiment.edu.ru/

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. [lonydenune
CUHTETHUYECKOT0 KayuyKa ¥ pe3HHbI

07.11.2024

10

AJIKUHBI: COCTaB U 0OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.
AneTuieH — npocTeimumi
MIPEACTaBUTEND AIKHHOB

14.11.2024

11

12

Brprunciienus no ypaBHEHHUIO
XUMHYECKON peaKkuu

ApeHbl: 6€H301 U TOIYOJI.
TOKCHYHOCTH apeHOB

21.11.2024

28.11.2024

13

['enernueckas cBsA3b yIiI€BOAOPO/IOB,
MPUHAJISKANINX K Pa3TMYHBIM
KJ1accam

05.12.2024

14

[IpupoHbIE HCTOYHHUKHU
YIJIEBOAOPOAOB: MIPUPOAHBIN a3 U
MOMYTHbIE HEPTSAHBIE ra3bl, HEPTh U
HPOAYKTHI €€ epepaboTKH

12.12.2024

http://experiment.edu.ru/

15

[IpupoHbIE HCTOYHHUKHU
YTJIEBOAOPOAOB: MIPUPOAHBIN a3 u
NOMYTHbIE HEPTSAHBIE ra3bl, HEPTh U
IPOAYKTHI €€ repepadoTKU

19.12.2024

16

17

KonTponbnas pabota mo paszueny
«YTIeBOIOPOABD)

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHo. BomopoaHas cBs3b

26.12.2024

09.01.2025

18

MHOroaroMHbIE CIIUPTHI:
STUJIEHTJINKOJIb U TJINLEPUH

16.01.2025

http://experiment.edu.ru/



http://experiment.edu.ru/
http://experiment.edu.ru/

19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
bu3nyeckre 1 XMMHYECKHE CBOMCTBA,
pUMEHEHHE

23.01.2025

20

21

22

Anpaeruapl: GopMaIbIeTHI U
aneraibAerui. AueToH
OaHOOCHOBHEBIE MpeebHbIC
KapOOHOBBIE KUCIIOThHI: MypaBbUHAS U
YKCYCHast

[TpakTuueckas paborta No 2.

«CBoiicTBa pacTBOpa YKCYCHOMU
KHCJIOTBI»

30.01.2025

06.02.2025

13.02.2025

23

CreapuHOBas U OJICMHOBAsI KUCIIOTHI,
KaK MPEJICTABUTEIIH BBICIITHX
KapOOHOBBIX KUCIIOT

20.02.2025

http://experiment.edu.ru/

24

25

26

MI)IJ'Ia KaK COJIN BBICIINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIIee JIeiicTBIE

CrnoxHble 3(hUpbl KaKk TPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uaponu3
CJIOKHBIX 3(UpPOB

>KI/IpBIZ TUAPOJIN3, IPUMCHCHUC,
Ouooruueckas POJIb KUPOB

27.02.2025

06.03.2025

13.03.2025

27

VYrieBobl: cocTaB, KiacCUpUKAIHSI.
Baxneiimme npeactaBuTeNu: TIII0K03a,
bpyxTO3a, caxapo3a

20.03.2025

28

Kpaxman u nemnronos3a kak
MIPUPOJHBIE ITOJIUMEPEI

03.04.2025



http://experiment.edu.ru/

KoHnTponpHas padora mo pazaeny

29 «Kucnopoaconepxkaiue 1 10.04.2025
OpPTaHHYECKUE COCTUHCHUS

30 AMUHBI: METUJIAMUH U aHUJINH 1 17.04.2025 http://experiment.edu.ru/
AMHHOKHCIIOTHI KaK aM(pOTEepHBIC

¥ | oot tos | 24.04.2025

39 benku kak mpupoHbIe 1
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUSI 08.05.2025

33 OCHOBHBIC TTOHATHS XUMUHU 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI 15.05.2025
OCHOBHBIC METObI CHHTE3a

34 BBICOKOMOJICKYIISIPHBIX COCIUHCHHIA. 1 http://experiment.edu.ru/
[Tnactmaccsl, iayﬂym, BOJII(I)KHa 22.05.2025 S

35 O06o0maroiee MOBTOPEHUE 1

OBIIEE KOJIMYECTBO YACOB I10 35

I[TPOT'PAMME



http://experiment.edu.ru/
http://experiment.edu.ru/

11 KJIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KonTposbHbie
Bcero
padoThI

XUMHUYECKUHN 3J1eMEHT. ATOM.
DneKkTpoHHass KOH(PHUTyparus aTOMOB

[Tepuonnueckuii 3aKOH U

[lepuonnueckas cucteMa XMMUYECKUX
anemeHToB . 1. MenaeneeBa, ux cBsI3b 1
C COBPEMEHHOM TeOpHeil CTPOCHUS

aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX
COEIMHEHUI 110 TPYIIIaM U MePUOIaM.
3HayeHHe NepUOJUUECKOro 3aKOHa U
CHCTEMbl XUMUYECKUX 31eMeHToB J[. 1.
MeneneeBa B pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XuMuieckas
CBSI3b, €€ BUJbl; MEXAHU3MBI
00pa30BaHMs KOBAJEHTHOW CBS3H.
Bonoponnas cBs3b

BaneHTHOCTD.
DneKkTpooTpulaTeabHOCTh. CTEneHb
OKHCIIEHUS. BemiecTBa MOJIEKYJIIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOECHUS

IIpakTn4yeckue
padoTshI

JlaTa
H3y4eHust

02.09.2024

09.09.2024

16.09.2024

23.09.2024

30.09.2024

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

http://experiment.edu.ru/

http://experiment.edu.ru/
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IlonsTue o AUCHICPCHBIX CUCTCMAX.
HctunHbIC N KOJUIOMAHBIE PaCTBOPBEI.
MaccoBas A0JI1 BEHIECTBA B paCTBOPEC

07.10.2024

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernyeckas CBS3b HEOPraHMUECKUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB

14.10.2024

Knaccugukanus XuMHUecKuX peakiuii B
HEOPraHUYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPAHEHHSI MACChI
BEILIECTB; 3aKOH COXPAaHEHHUs U
IIPEBPALLCHUS SHEPTUH IPU XUMUYECKHUX
peakuusax

21.10.2024

10

11

12

13

CxkopocTts peakuuu. O6patumbie
peaknyuu. XMMHU4YECKOE PABHOBECHE

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nMyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIum»

DAEKTPOIUTHYECKAS AUCCOIUAITHS.
[ToHsiTHE O BOIOPOAHOM TOKa3aTee
(pH) pactBopa. Peakiuu HOHHOTO
oOMeHa. ['uaponn3 opraHn4ecKkux u
HEOPTaHWYECKUX BEIIECTB

OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC
peakiuu. [lonarue o0 anmexkTponuse
pacriaBoB U pacTBOPOB CoJieit
KontponbHas paboTa mo pazaery
«TeopeTudeckre OCHOBBI XUMUM»

11.11.2024

18.11.2024

25.11.2024

02.12.2024

09.12.2024

http://experiment.edu.ru/



http://experiment.edu.ru/

14

15

MerTaminl, UX TOJIOKCHHE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTpoeHus aroMoB. O01mme
(bU3MYEeCKre CBONCTBAa METAJIIOB

CrtaBel METAJLIOB.

DJIEKTPOXUMHUYECKUH Psil HAITPSYKSHUI
METaJJIOB

16.12.2024

23.12.2024

http://experiment.edu.ru/

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, KaJdui, KaJbIlUuH,
MarHui, aJJlOMAHUAN) U UX COSIUHEHUN

30.12.2024

17

18

XUMHUYECKUE CBOMCTBA XpoMa, MEIU U
HUX COeIUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U
HUX COEINHEHNN

13.01.2025

20.01.2025

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 33/a4 110 TEMe
«Mertamnb»"

27.01.2025

20

HeMeTaJ'IJ'II)I, UX IMOJOKECHUEC B
[Tepuoanueckoil cucreMe XUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

03.02.2025

21

22

dusznyeckue CBOMCTBA HEMETAIIJIOB.
AnoTponusi HEMETaIOB (Ha IpUMeEpe
KHCJIOpOJia, cepbl, hocdopa u yriepoia)
XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI
U UX COeJUHEHUU

10.02.2025

17.02.2025



http://experiment.edu.ru/

23

XuMHUUYECKHE CBOMCTBA a30Ta, pochopa
U UX COCOUHEHUN

24.02.2025

http://experiment.edu.ru/

24

25

XUMHUYECKUE CBOMCTBA YIJIEPO/a,
KPEMHUS U UX COCIUHEHUI

[IpumeHeHne BaXHEUIINX HEMETAIIOB U
HUX COEIUHEHNN

03.03.2025

10.03.2025

26

O0001enne 1 cCUCTEMATH3AMS 3SHAHUH
o teme «Hemerainel». Berunciienus mo
YpPaBHEHHSIM XUMHUYCCKUX PEAKIIUI U
TEPMOXHUMHUYECKUE PACUETHI

17.03.2025

27

[IpaxTuueckas padora Ne 3. «Pemienue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe
"Hemertannsl"»

31.03.2025

28

KonTponbHas padora no temam
«Metams u
«Hemeramrbsiy/Becepoccuiickas
poBepoyHas padbora

07.04.2025

29

30

31

HeOpFaHI/I‘leCKI/IC " OpraHUYCCKUC
KHCJIOTHI. HeOpFaHI/I‘IGCKI/Ie n
OpraHn4€CKUC OCHOBAHHA

AmMpoTepHbIe HeopraHUYeCcKHue 1
OpraHUYECKUE COETUHEHUSI.
['eneTnueckast CBSI3b HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB

Pone xumuu B o0ecrieueHun
JKOJIOTUYECKOM, SJHEPIreTUUECKON U
MUIIEBON OE30MMaCHOCTH, Pa3BUTUHU
MEIUITUHEI

14.04.2025

21.04.2025

28.04.2025

http://experiment.edu.ru/



http://experiment.edu.ru/
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[IpencraBnenus 00 0OINX HAYYHBIX

32 MIPUHITUTIAX HpOMBiH.UICHHOFO 1 05.05.2025
MOJTyYCHHST BYKHEUIIINX BEIIECCTB
33 YesnoBek B MUpE BEILIECTB U MAaTEPHAIIOB 1 12.05.2025 http://experiment.edu.ru/
34 XUMHS ¥ 30POBbE YEIIOBEKA 1 10.05.2025
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumusi, 11 xmace/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A.

AxknmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
["abpuensn, O. C. Metoandeckoe rmocooue Xumus 10 kiacc

I"abpuensn, O. C. Meroguueckoe nocoone Xumus 11 kiace

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://drofa-

ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf






