3|/|6epOBa HaTan bAa MognucaHo unppoBomn NoANUCHIO:

3unbeposa Hatanbsa MpuropbesHa

lpuropbeBHa Mlata: 2026.09.22 16:06:22 +03'00"

MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MunncrepcTBo o6pazoBanusi PocToBckoit o01acTu

Anvunuctpanud r. HlaxTsl

MBOY COLI Ne36 r.IlaxTsI
PACCMOTPEHA COI'JTACOBAHA YTBEPXJIEHA
[Tenarornueckum 3amecTuTelnb 1upekropa  JupekTtop
COBETOM o YBP

3ubepoa H.I'. ®onsmep O.B. 3ubeposa H.I'.
ITporokon Nel ot «28» ITporokomn Nel ot «28» IMpukas Nel86 ot «01»
aprycra 2026 . aprycra 2026r. centssopst 2026 1.
PABOYAS ITPOI'PAMMA

(ID 10288926)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb)

mutst obyuaromuxcs 11 kimacco

r.lHaxTel 2026-2027



MNOACHUTEJBHASA 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
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuyaroluxcs Ha YpOBHE CpPEAHEro o0Iero oOpa3oBaHusl CPeACTBAMU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0mMX 1enell M NPUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOHM BKJaJa B (OPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U >KM3HU KaxJI0oro wieHa oOmectBa. CoBpeMEeHHass XHMMHsI Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMHU IENSIMU W TMPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYyMa, MPOJIOJHKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomyMia  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIIOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHun BemiecTB. (CBeneHHMs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JIOTUYECKHUX IMO3ULIHM,



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

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NMPUMCHCHHH, a TAK)KE O XUMHUYECKHX PEAKIHIX, UX CYITHOCTH WU
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JpYTMMH HayKaMHd, PacKpbIBaloT €€ poJib B IMO3HABATEIBHOW U MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUNA XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBAThL MH(OOpPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYAIOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI JJIsi TOHMMAaHUS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMM MEXKIy HOBBIMH (aKTaMU U  TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJOTUUECKUX Tpodiiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
OOy4YaromMXCcsl TPUHATHIE MTPOrPaMMON IO XUMHUU TOJXOJbI K OIPEACICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOsieM, TIOUCKa, aHalu3a u
00paboTku nHGOpMAIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHusi, IpU OMpeaeIeHUN
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KynbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMU LEISIMH HW3yYeHHUs IpeaMera
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMupoBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH IOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BCIIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TTOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTHKa IeJied U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPETNolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTCHUE
MPAKTUYECKON KOMIIOHEHTE COJIEp)KaHus OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIQJICIOIIET0 HE
HAaOOpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHCHHUS WX B PCATbHOU >KM3HU
JUTSL pEIIEHUS TPAaKTUYECKHUX 3a]1a4.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

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

dbopMupoBaHHEe y OOYYAIOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIINH), WMCIOIIMX YHHUBEPCATbHOEC 3HAYEHWE IS Pa3IMYHBIX BHJIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMUMBIX JUIsi TPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOEC MECTO B TIO3HAHWM XHUMHH, a TakKXkKe JJIs1 OICHKH C TO3MIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TI03HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yJaromMXcsi: CIOCOOHOCTH CaMOCTOSITENIbHO IPUOOPETaTh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTAMH, UCIIOJIb30BATH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPKaHNUS;

(opMUpOBaHKE U PA3BUTHE Y OOYUAIOIIUXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUH W TMPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpaBJIEHHOCTU XUMHUU, €€ BAXKHOM pONM B PEHICHUU IJI00aNbHBIX MNpoOiIeM
PaLMOHAIBHOTO MPUPOAOIIOJIB30BAHNS, TOTIOJHEHHSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIECHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TakKe MPUOOPETEHUS OIbITa
UCIIOJIb30BaHUsl TOJIyYEHHBIX 3HAHUM A NPUHATHS TPAMOTHBIX PELICHUH B
CUTYalUsIX, CBA3aHHBIX C XUMUUYECKUMH SIBJICHUSMHU.

B yueOHOM 1ulaHe cpenHero ooOmero o0pa3oBaHUS YUEOHBIH MpeIMET
«XUMUS», W3y4aeMblil Ha 0a30BOM YpOBHE, SIBISETCS OOA3aTENbHBIM y4E€OHBIM
IPEIMETOM.

OO1ee yncno 4acoB, OTBEAEHHBIX JJISl U3YYEHUsI XUMUH, Ha 0a30BOM ypOBHE
cpeaHero oomiero oopaszoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCcKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpesiesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. INEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[Tepunonnueckuit 3akoH U [lepuoanyueckas cucreMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [lepmoamyeckoil CUCTeMbI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOJaM.
3HaYCHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HETOJSpHAas W TOJSpHAas, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHONM XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbl: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYISIpHOTO Y HEMOJEKYJSPHOTO  CTPOCHHUA. 3aKOH
MOCTOSTHCTBA COCTAaBa BELIECTBA. THMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 10Jis BellIeCTBA B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Howmenknarypa
HEOPraHUYECKUX BelIeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHbIM KJIaccaM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHUYECKHUX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUH TP XUMUYECKUX PEAKIIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

DnekTpoautuueckas nuccouuanus. CuiabHble U cliadbie aeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTENHLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMmuueckux sneMeHtoB [l. .



MeHnneneeBay, U3ydeHHE MoOJieNied KPUCTAUIMYECKUX PENIETOK, HaOIoJeHUuEe U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE TEPOKCHIA
BOJIOPOJa B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEAECICHUE CPEIbl paCTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKUUH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nnyHbIX (GakTOpPOB HA CKOPOCTH
XUMHYECKOU pEeaKIm.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pPacUEThl C HMCIIOIb30BAHUEM IOHSATHUSI «MACCOBas
JTOJIs1 BELIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuomnueckon — cucreme
xumuueckux sneMeHTtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBONMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA BAXKHEWIINX HEMETAJUIOB (raJOre€HOB, CEpPbI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenune meramnos B Ilepuogmyeckon cucreMe XMMHYECKUX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUAHMHI, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHrne MeTaioB B OBITY U
TEXHUKE.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
U3YYeHUE KOJUIEKINH «MeTayuibl M CIUIaBbl», 0O0pa3IOB HEMETAJUIOB, pPEIICHUE
HKCIIEPUMEHTANLHBIX 3a/a4, HAOJIOJEHWE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACcTBOpaAMU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuéTHrble 3amaun.

Pacuéter mMacchl BemecTBa WM 00bEMa Ta30B MO HW3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
U3 BEIIECTB UMEET ITPUMECH.

XuMHUS U )KU3Hb



Ponb xumun B 00€cTieUeHUH SKOJOTUYECKOM, IHEPreTUYECKOW W MHUILEBON
0€30MacHOCTH, PAa3BUTUM MeIULUHBL. [loHATHE O Hay4YHBIX METOAAX IO3HAHMS
BEILECTB U XMMUYECKUX PEAKIIUIA.

[IpeacraBnennss 00 OOMMX HAyYHBIX MNPUHOMIAX [POMBILIIEHHOTO
ITOJTYYEHHUSI BKHEUIIINX BEILIECTB.

YenoBek B MHpE BEIIECTB M MATEpUAIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKIMOHHBIE MaTepuasbl, KpacKH, CTEKIO, KEpaMHKa,
MaTepUaIbl I JIEKTPOHHMKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAIbHBIC
yA0OpeHus.

XuMHUS M 3I0pPOBbE YEJIOBEKA: NPAaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MaCHOr0 MCIOJIb30BaHUs MpenapaToB ObITOBON XUMHU
B [I0BCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOOmed
HEOPraHW4YeCKOM XUMHUH B 11 Kjacce oCylIeCTBISIETCS Yepe3 UCIIONIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaK W MOHATHM, SIBISIOMIMXCS
CUCTEMHBIMU I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: mMaTepus, SHEPIUsa, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOII, paIHOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHB, BEIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peCypCHI.

TexHosorus: XuMuyeckasi NMPOMBIIUIEHHOCTb, METAJUIYPIHUsl, ITPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJCTBO, IHILEBAs
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTE€pUAIIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeMETHBIM W OpeaMeTHbIM). HaydHo-meToguyeckoil OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS NpeaMeTra «XUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTpaxaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOLUUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEMH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY U
apTryMEHTHI IPYTUX IPU aHAIHU3€ PA3TUYHBIX BUJIOB YUYECOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHS HAyKH €CTh pPE3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KpPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTUKOB;

WHTEpECa M IO3HABATEIBHBIX MOTHBOB B IOJYYEHHH H TOCICAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEICTBUM 3TUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMYy U
IICUXUYECKOMY 370POBBIO;

coOtoIeHnss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€301acHOro MOBEJCHUS B CUTYAIUIX, YTPOXKAIOLUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO IMOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUMN 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUWA, NPUHOCAIIUX BpEl OKpYKAOLIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, pEIICHUU TI00ATBHBIX MPOOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAyYHOW TIPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEJIbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKOMN AEATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO M|
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUU 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOTO MpeaMeTa «XUMHUs» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBbIC IS dbopMupoBaHUsIT ~ MUPOBO33pPEHUS  OOyYaromMXcs
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOLINE
I[ETOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cCheuuduKy METOJI0OB IO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOpUsl, UCCIe0OBaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpCAIbHbIC y4COHBIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMHU
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABJICHHBIMU LIEJISIMH;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XApPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATH WX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUA M KpPUTEpUM [UIS KIACCU(PUKALMK BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEeOHBIX TMO3HABATEJBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB M XUMHUYECKUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMH CaMOCTOSITEJIILHOTO TUIAHUPOBAHUS W  IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIETOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJI0B TO3HAHMSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHGOpMAIMEll: TPUMEHATh MEXKIpeaMeTHbie ((usuyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOM TeMBI B XOJI€ IUAJIOTa W/UITN
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIFHO MM COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJIfOpUTM JEUCTBUM TMpuU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

HPEIMETHBIE PE3YJIbTATBI
11 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABIICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[O3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€



(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pELIeHUs] IPAKTUYECKUX 33124
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3orom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJEKYJa, MOJIb, MOJIAPHBIA OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKHMCIICHUS, XUMHUYECKasl CBA3b
(KOoBaJIeHTHAs, MOHHAsI, METAILIMYECKAsl, BOAOPOAHAS ), KPUCTAIIINYECKAsl pEIIETKA,
TANBl ~XUMHYECKUX  PEAKUHM, PacCTBOpP, DJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
DNEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKON peaklMH, XUMHUYECKOE DPABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
IEKTPOJIMTUYECKON JIucconmanuu, nepuogudeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPAaHEHWs MAacCChl BEIIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS dHEPTUN
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUs, JICXKAIIUE B OCHOBE IIOHUMAHWA NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHMX SIBICHUN, (PAKTOJIOTUYECKUE CBEJIECHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUU U 0€30I1aCHOM MCMOJIb30BaHUM BaXXHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
yCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MPHU
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(OPMHPOBAHHOCTh YMEHHUI HCIONb30BaTh XHUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEAKIUH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblii ra3, YIJIEKUCIBIH ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs U3BECTh, IUTHEBAS COMA, TUPUT U IPYTHE);

c(OpPMHPOBAHHOCTh YMEHUH OMpPEAENIATh BAJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, MOHHAs, METAJUIMUECKasi, BOAOPOHAs) B COCIUHEHUSX, TUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHad,
WOHHasl, METAJUIMYECKAs ), XapaKkTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM,

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEILIECTB IO HX COCTaBYy K OIpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHUH (IIPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLJIbI, OKCU/IbI, OCHOBaHMUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenpeneeBa u I€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOUTYI0, 00BICHUTEILHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;



c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi CUCTEMBI
XxuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ysl MOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKHUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COCAMHEHUMN
1o nepuoAaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Menneneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPTraHMYECKUX  BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE TCHETHUYECKOM CBSI3M MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(MUIUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBY pPEarupyrollnX BEIIECTB, TEIIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEMECHEW OKHUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKIfy, YYacTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS PEAKIUN pPa3IUUHBIX
THUIIOB, TOJHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH pPEaKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PAaCTBOPAaX HEOPraHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPacCKpbIBaTh CYHIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATHUX PEaAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKIuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO0 PaBHOBECHUS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuun Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX W
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHUS C HCIOJIb30BaHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XMMHYECKUX PEaKIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOro 3((deKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHMS MacChl
BEILIECTB, PEBPAIICHUS U COXPAHEHUS YHEPTHUU;



c(hOpMHPOBAHHOCTh YMEHHM COOJIIOIaTh MTpaBuiIa MOJIb30BAHUS XUMUYECKOM
NOCyJI0 ¥ JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXKe MpaBuiia OOpaleHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XAMHUYECKUX OMBITOB;

chOpPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHI
HKCIIEPUMEHT (pa3jioKeHUe IMEepPOKCUa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIICHUE Cpelbl PAaCTBOPOB BEMIECTB € IMOMOILBK) YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKITUH,
peaknuu WOHHOTO OOMEHA, KAayeCTBEHHBIC peaKIMu Ha Ccynb(par-, KapOoHAT- H
XJIOpUA-aHUOHBI, HA KATUOH AMMOHHS, PEUICHUE SKCIIEPUMEHTAIBHBIX 33134 10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBUM C TMPaBWIAMH TEXHUKU
0e30MacHOCTH TIPU OOPAIEHUU C BEIIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YyJAbTaThl XMUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peakiuii U (POpMyIMpoOBaTh BHIBOJLI Ha OCHOBE
3TUX PE3yJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TMOJy4aeMyl) U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, UHTepHeT U apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIIOJaTh  TIpaBUiia  AKOJOTHYECKHU
1[€JIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM NEATETBHOCTH B IEIAX
COXPAHEHHUsI CBOETO 3I0POBbSI M OKPYKAIOLIEW IPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JICUCTBUS HA KUBBIC OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TIOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mHpuMepax CHocoObl yYMEHBIIEHUS H
MPEIOTBPAIIEHUS X BPEHOIO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX IIO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CIeNbIX M CHa0OBHIAAIIMX OOYYalOIIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. Bpaiinsa nis 3anmucn XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBanue pa3jiejoB U TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTuyeckue (1ubp )
NporpamMmbIl Bceero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuonnueckas cucTeMa XMMHYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MerTayuiel
2.2 Hemertamier 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHMICCKHUX 5
' BEILIECTB
Uroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HbL
3.1 XUMHSA U KU3HD 4
Hroro mo pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




ITOYPOYHOE INTAHUPOBAHUME

11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalys aToMOB

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

02.09.26

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u [lepnoanueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. .
Menpeneesa, UX CBSA3b C COBDEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

09.09.26

3aKOHOMEPHOCTU U3MEHEHHsI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpynnaM u nepuogam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAYKU

16.09.26

CrpoeHue BeniecTBa. XUMUYECKast CBsI3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaAHMS
KOBAJICHTHOM CBsI3U. Bogopoanas cBsi3b

23.09.26

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenb okucnenus. Bemecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

30.09.26

Ilonstue o AUCTICPCHBIX CUCTCMAX.
HUctunasie n KOJUIOMJHBIC PACTBOPHI.

07.10.26




MaccoBasi 107151 BEIIeCTBa B pacTBOpPE

10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX COeMHEHUM. [ 'eHeTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XHUMUH.
3aK0OH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPALICHNS JHEPTUU IIpU
XUMHYCCKUX pCaKIUAX

CkopocTth peakuu. OOpaTuMbIe PEaKIIUH.
XHWMHYECKOE PAaBHOBECHE

IpakTuyeckas padora Ne 1. «Bausinue

pa3an4HbIX (JAKTOPOB HA CKOPOCTH
XHUMHYECKOH peaKkuum»

14.10.26

21.10.26

11.11.26

18.11.26

11

OnektponuTryueckas auccouuanus. [lonsrue
0 BoJIOpoiHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPraHUYECKUX BEIIECTB

25.11.26

12

OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC
peakmmu. [TousiTHE 00 2MIEKTpOIIN3E
pacIIaBoB M paCTBOPOB COJIEH

02.12.26

13

14

KonTtpouabHnas pabora no pasaeiay
«Teopeanecmle OCHOBBI XUMHUMHN»

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
cUCTeMe XUMHYeckux anemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOmMe Gpu3ndecKkue cBONCTBa

09.12.26

16.12.26




METaJlJIOB

15

16

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PsiJT
HaIIpsHKEHUN METaJUIOB

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX

METaJUIOB (HATpUH, KaJui, Kaablluii, MarHUH,
ATFOMUHHNA) U UX COCTUHEHUN

23.12.26

30.12.26

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

13.01.27

18

19

20

XuMHYeCcKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTMHEHUN

IIpakTuyeckas pabora Ne 2. "Pemenue
IKCIEPUMEHTAJIBHBIX 32124 110 TeMe
«MeTtanabn»"

HeMeTaJ'IJ'II)I, HUX ITIOJIOXKXCHUEC B
[Iepuoanueckont cucteMe XMUMUYECKUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

20.01.27

27.01.27

03.02.27

21

®u3nYECKNe CBOMCTBA HEMETAIIIOB.
AJIOTpOnUsS HEMETAUTOB (Ha pUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

10.02.27

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOI€HOB, CEPhI U UX
COECIMHEHUN

XuMHUUecKne CBOMCTBa a30Ta, ochopa u ux
COCIMHEHU I

XHWMHUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

17.02.27

24.02.27

03.03.27

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COCTUHEHUN

10.03.27




O000111eH1E ¥ CUCTEMATHU3ALMs] 3HAHUN 110
TteMe «Hemertayuiely. Berauciaenus mo

17.03.27

26 YPaBHEHUSAM XUMHYECKHUX PEAKLMN 1 1
TEPMOXUMHUYECKHUE PACUETHI
IIpakTnueckas padora Ne 3. «Pemenue 24.03.27
27 JKCIIEPUMEHTAJIBHBIX 32124 110 TeMe 1
"HemeTasiabl'"»
28 KonTpouabHas pabora no remam 1 07.04.27
«Metaniab» u «Hemeraniab»
29 Heopranuuecknue n opraHiueCcKUe KUCIOTHI. 1 14.04.27
Heopranuueckne u opraHuuecKue OCHOBAHUSA
AmdoTepHbIe HEOPTaHUYECKUE U 21.04.27
30 opraHuueckue coequHenus. ['enernueckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB
Ponb xumum B 0OecrieueHnH K0JI0THIECKOM, 28.04.27
31 SHEPTEeTUYECKON U MHUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUH MEAUILIMHBI
[IpencraBienust 06 0OIMX HAYYHBIX 05.05.27
32 MIPUHIIMIIAX TPOMBILIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB
33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1 12.05.27
19.05.27
34 XUMHSA U 3I0pPOBBE YEIOBEKA 1 26.05.27
OBIIEE KOJIMYECTBO YACOB I10 4

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Brnagenne cuctemMoil XMMUYECKMX 3HAHUN, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XUMHUECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN aTOMOB,
HMOH, MOJIEKYJd, BaJECHTHOCTb, JJIEKTPOOTPHULATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00BEM, KpUCTATMYECKass pemeérka, THUIbl XUMHUYECKUX peaKuui
(OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIE, 9K30- H  SHIOTEPMHUYECKUE,
peaki HOHHOTO OOMEHa), PacTBOp, SJIEKTPOJIUTHI, HEIIEKTPOJIHTHI,
JNEKTPOJIUTUYECKAsT ~ JUCCOLMALUS, OKUCIHUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKON PEaKIuu, XMMHUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOpHSl DIEKTPOIUTHYECKOW auccoruaruu, l[leprogmaeckuii
3akoH [[.M. MeHnzeneeBa, 3aKOH COXpaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMHH, (DAKTOJOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, TIOJYyYEHWH U OE30MMaCHOM UCIOJIb30BAHUU BaXKHEHIINX
HEOPTaHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKON JESTeNTbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M MX IPEBpAIICHUM; BBISABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHI c MTOHATUSAMU u MIPEACTABICHUSAMU OPYrux

C€CTCCTBCHHOHAYUYHBIX IPCAMCTOB

13

14

BnageHne OCHOBHBIMH MeETOOdAaMHU HAay4YHOI'0O TO3HAHUA BCIICCTB U
XUMHUYECKUX SBJICHUH (Ha6J’IIO,Z[CHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOJICIIMPOBAHNE)

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ OMpPCACIIATL BAJICHTHOCTb MW CTCIICHB
OKHCJICHHUA XHWUMHYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX PA3JIMYHOIO
CoCTana, BU XHUMHYISCKOMN CBsA3HU (KOBaJ'IeHTHaSI, HMOHHAas,

MCTAJLIIMYCCKAad, BOI[OpOI[HaSI) B COCAUHCHHUAX, THUII KpHCTaHHquCKOﬁ




PEHIETKA KOHKPETHOTO BEIIecTBa (aTOMHAsi, MOJIEKYJsipHasi, UOHHAs,

MeTaJUTM4ecKas)

1.5

ChopMupoBaHHOCTh YMEHUH ONPEAETATh XapakTep CpPeAbl B BOJHBIX

pacTBOpax HEOPraHUUYECKUX COSAMHEHUMN

1.6

ChopmupoBaHHOCTh ~ YMEHHUS  KJIACCH(UIUPOBATH  XUMHUYECKUE
peaKuuu Mo pa3nyHbIM MpHU3HAKaM (YHCIy M COCTaBY pearupyroimx
BELIECTB, TemIOBOMY J(h(}eKkTy peakuuu, H3MEHEHHUIO0 CTereHel
OKUCJICHHUS  DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yYaCTHIO

KaTaJiu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKPAIIEHHBIE YPABHEHUS pEaKUUN
MOHHOT'0 OOMEHA, YYUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEAKIUU UIYT
JI0 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUH, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBII  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BEUIECTB,
pacro3HaBaTh OINBITHBIM NMYTEM HWOHBI, MPUCYTCTBYIOIIME B BOIHBIX

PacTBOpAX HCOPraHUYICCKUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMM PpacCKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakuui IIOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

ChopMupoOBaHHOCTb yMEHUH OOBSCHATH 3aBUCHUMOCTb CKOpPOCTH
XMMHUYECKOH peakIuy OT Pa3InYHbIX (aKTOPOB

ChopMupOBaHHOCTb ~ yMEHUH  OOBSACHATH  XapakTep  CMEIIEHUs
XMMHUYECKOIO PAaBHOBECHS! B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4ecKask XUMHs

2.1

2.2

CdopmupoBaHHOCTh yYMEHUH packpbiBaTh cMbich Ilepuonnyeckoro
3aKOHa JN. Menneneena u JEMOHCTPHUPOBATH €ro
CHUCTEMAaTU3UPYIOLIYI0,  OOBSCHUTENBbHYIO M  MPOTHOCTUYECKYIO
byHKIIIT

ChopMupoBaHHOCTh YMEHHM XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3JeMeHTOB 1-4 mnepuonoB Ilepnoanueckoin
cuctemMbl xuMuueckux siemeHToB J[.M. MeHneneeBa, ucCmonb3ys
NOHATHA «S-, P-, O-2J€KTpOHHBIE OpOMTANIN», «IHEPreTUYECKUE
YPOBHM»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUN MO MepHojaM M rpynnam

[Tepuonuueckoit cucremsl xumuieckux 3aeMenToB .M. Menaeneesa




2.3

2.4

CdopmupoBaHHOCTh yYMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
MOJITBEPXK/IAaTh  CYINICCTBOBAHHE  T'E€HETHYECKOW  CBS3M  MEXIY
HEOPraHWYECKUMHU  BEIIECTBAMH € [OMOIIBIO  ypaBHCHHU

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupOBaHHOCT ~ YMEHMH  yCTAHaBJIMBaTh  IPUHAAJIEKHOCTh
HEOPraHUYECKUX BELIECTB II0 UX COCTAaBY K OMNPEAEIEHHOMY Kiaccy
(rpymnme) coenMHEHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

2.5

2.6

ChopMupoBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
Ui cocTaBleHUs (OpMyJT BEIIECTB M YpPaBHEHUH XUMMUYECKUX
peaknwmii, cucrematrueckyto Homenknatypy (IUPAC) u tpuBmuaibHbIe
Ha3BaHMsI OTJEJIbHBIX HEOPraHMYECKUX BeUIeCTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHUaK, rameéHas M3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJIA, MUPUT U JIPYTHE)

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTaHMUECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHME TCHETUYCCKOM  CBS3M  MEXKAY
HEOPTaHWYECKUMH  BEUICCTBAMH  C  TIOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOINUX XUMHUYCCKUX peaKuHﬁ

2.7

CchopMupoBaHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOJIHATE XUMUYECKUH
SKCHEPUMEHT (pa3jioKeHue TMEepoKCHAa BOJOpPOJa B TMPUCYTCTBUU
KaTaJn3aTopa, ONpPEIeNeHHE CPebl PACTBOPOB BEILIECTB € IMOMOIIBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pa3iIMYHbIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOH peakiuH, peakuud HOHHOro oOMeHa,
KayecTBEHHbIE PEaKLIUU Ha Ccysb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHS, pELIEHHE SKCIEPHMEHTANbHBIX 3a/jad MO0 TeMaMm
«Metamnel» n «Hemerannasl») B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU
0€30IacCHOCTH TpH OOpAaIIeHWH C BEIIeCTBAaMH M JIaOOPaTOPHBIM
000pyI0BaHUEM; IIPEICTABIATh pE3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peakmuii 1 GopMyIMPOBATH BHIBOJIBI HA OCHOBE DTHX PE3YJIHTATOB

2.8

2.9

ChopMHUpOBAaHHOCT, YMEHUW COOMIOJATh TMpaBWia IMOJb30BAHUS
XUMUYECKOH TOCYI0M W J1abopaTOpHBIM OOOpYJAOBaHHEM, a TaKKe
MpaBmiia 0OpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

C(I)OpMI/IpOBaHHOCTL yMCHHf/'I XapaKTCPU30BaATh XUMHUYCCKUC

MPOLIECCHI, JISKAIIUE B OCHOBE MPOMBILIUICHHOTO MOJyYEHUs CepHOU




KHUCJIOTBI, aMMHaKa, a TaKkke C(OPMHPOBAHHOCTH IMPEICTABICHHUNA 00
O0MmMX HAy4YHBIX MPUHLOUIAX H  OKOJOTHYECKUX  Mpodiemax

XUMHYECKOI'O IMTPOMU3BOJCTBA

XUMHSA U KU3Hb. PacuéThl

3.1

ChopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, pOJIM XHUMHH B TO3HAHUHU
SBJIGHUH TpPUPOAbI, B (POPMUPOBAHWU MBILUICHUS M KYJIbTYPBI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPaKTHUYECKHUX 3a/ad U DKOJOTHYECKH OOOCHOBaHHOIO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHOM Cpefie

3.2

CdopmupoBaHHOCTH yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIio, MOJIYy4aeMyl0 U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUU, ceTh IHTEpHET U Ipyrue)

3.3

3.4

CpopMHUpPOBAaHHOCT, yMEHUW COOJIIOJATh TIPABWJIA IKOJIOTHYECKHU
1enecoo0pa3Horo MoBeACHUS B OBITY M TPYAOBOH NEATEIBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOUICH NPUPOIHON
cpelibl

Oco3HaBaThb OMAcCHOCTb  BO3JEHCTBUS HAa JKUBBIE  OPraHU3MBI
ONpeAeNEHHBIX BEIIECTB, MOHMMAs cMbIch nokaszatens [1/IK, moscHsaTh
Ha MprMepax crnocoObl YMEHBIICHHUS U MPEJOTBPAIICHUs UX BPEIHOIO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
WCIIONb30BAHUEM TOHSATHS «MaccoBasl JOJsl BEIIEeCTBa B PacTBOPE»,
O0OBEMHBIX OTHOIIEHHH Ta30B MPH XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WM 00bEMA Ta30B M0 M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wid 00BbEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIIMH BEIIECTB,
TErIoBOTO 3¢ (dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl

BCIICCTB, MMPEBPAIICHUA U COXPAaHCHHA SOHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

13

XUMUYECKUH 3IeMeHT. ATOM. S11po aroma, M30TOMBL. DIEKTPOHHAs 000I0YKA.
DHepreTUYeckre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMECHTHI.
Oco6eHHOCTH pacIpeiesIeHus] JIEKTPOHOB 110 OpOUTAJISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIIEKTPOHHAS KOH(UTYpaIHs aTOMOB

Ilepuonuueckuii 3akoH u [lepuoguueckas cucteMa XuMHYECKUX 31eMeHToB .M.
MenpeneeBa. CBsi3b NEPUOAMYECKOrO0 3akoHa U Ilepuoguyeckoil CHCTEMBI
xuMuyeckux vieMeHToB (.M. MenzeneeBa ¢ COBpEMEHHON TEOpPHEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH HPOCTBIX U CJIOXHBIX BEUIECTB IO TpyIIaM U IepHOJaM.

3HayeHHe MepUoOoANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

Ctpoenne BemiecTBa. XHUMHYECKas CBsI3b. BHJBI XHUMHUYECKOM  CBS3M
(koBajieHTHAs HEMOJISIpHAsE W TOJspHasi, HWOHHAs, MeTauindeckas). oHbr:
KaTHOHBI U aHUOHBI. MexaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanenTHOCTS. QHGKTpOOTpI/II_IaTeJILHOCTL. CreleHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIDHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTbh CBOMICTBa
BEIIECTB OT THINA KpUCTAUIMYECKOM pem€Tku. lloHsaTHe o0 aucnepcHbIX
cucrteMax. VIcTHHHBIE M KOJUIOMJIHBIE pacTBOpbL. MaccoBas oyl BelllecTBa B

pacTBoOpe

1.6

Krnaccudukanus Heopraunueckux coequHeHnii. HomeHknatypa HeopraHuueckux

BCIICCTB

1.7

1.8

1.9

1.10

Xumunyeckass — peaknus.  Krnaccudukamuss — XMMHUECKHX — peaknuil B
HEOPraHMYECKON M OPraHUYECKOM XMMHH. 3aKOH COXPAHEHHs MaccChl BEILECTB,

3aKOH COXPaHEHMsI U IPEBPAILCHUS] SHEPTUU NP XUMUUYECKUX PEAKLUAX
CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (HaKTOPOB

O6paTI/IMLIC pCaKknuu. XHMHYECKOe paBHOBECHC. q)aKTOpLI, BIMAOIIKE Ha

COCTOsIHME XUMHUeckoro paBHosecus. [Ipuanun Jle [larense
DnexTponuTrueckas aucconuanus. CuiabHbIe W cladbie 3yiekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasA, HEUTpaibHas, 1eI0uHas. Peakiiuy HOHHOTO

oOMeHa




1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pcaknuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnsel. [Tonoxenne HemeramwioB B Ilepuoanueckoit cucteMe XMMHUYECKUX
anemenToB JI.M. MenaeneeBa 1 OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE
CBOMCTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCI0pOo/ia, Cephl,
docdopa u yrneponaa)

XUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETAIOB (TaJlOr€HOB, CEpbl, a30Ta,
dbochopa, yrmepoga M KpeMHHUS) M UX  COCAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIIUX ~ KUCJIOT, BOJOPOJAHBIX coeauHeHuit). I[lpumenenue

Ba)KHEHIIINX HEMETAJJIOB U UX COC,Z[I/IHCHI/Iﬁ

2.3

Meramnbl. Ilonoxenune meramioB B Ilepuogudeckoil cuUCTEME XUMHUYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTaioB. Ob6uue puznyeckue cBoiicTBa MeTauioB. CIiIaBbl METAJIOB.

DNEKTPOXUMHUUECKUH Psiji HAIIPSHKEHUH METaIlJIOB

2.4

XUMHYECKHE CBONCTBA BAXKHEMIIMX METAJUIOB (HATPUN, KaJIMid, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, KeJe30, MeIb) U WX coeauHeHui. OOmme

CII0COOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMCHCHI/Ie MCTAlJIOB B 6LITy H TCXHHUKC

2.5

I'enetnueckas cBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3IUNIHBIM

Kj1acCcaM

3.1

3.2

3.3

XUMHUS U )KU3Hb

Ponp xumMum B oOecrieueHHH BKOHOFHQCCKOIZ, 3HepFeTquCKOﬁ U MHUIIEBOMN
6C3OHaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. IlonsTue o HAYYHBIX MCETOAAaX ITO3HAHUSA

BEIIECTB U XUMUYECKHX PEAKIUI

[IpencraBienust 00 OOIMKUX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOTYYSHHS
BOXHEHIIMX BelecTB. UenoBEeK B MHUpPE BEHIECTB MU MATEPHAIOB: Ba)KHEWUILIHME
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHWOHHBIE MaTepUalbl, KPacKH, CTEKIIO,
KEpaMuKa, MaTepualibl JUIsl DJIEKTPOHUKH, HAHOMATEepUAJIbl, OPraHUYECKUE U
MUHEpaJIbHbIE YI00peHUs

XuMHsT M 3J0pOBBE YEJNOBEKA: I[IpaBWia MCIIOJIb30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO MUCITOIB30BAHUS MPENapaToB OBITOBON XMMHH

B TIOBCETHEBHOM JKN3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus. 11 knacc. 'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
METOANYECKHUE MATEPUAJIbBI JJISA YUUTEJIA
Xumust. 10-11 xnaccel. ba3oBeiil ypoBeHb. MeToaudeckne peKoOMEHAAINHN K

yueOHukam ["abpuensna O.C.,Octpoymona U.T"., Craaxosa C.A.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HNHTEPHET

https://m.edsoo0.ru/7f41a636 - budauoreka [JOK
https://urok.apkpro.ru/?ysclid=m03i38h9o0m899038454
https://lib.myschool.edu.ru/market

https://resh.edu.ru

["abpuensn, O. C. Meroanueckoe nocobue Xumus 11 kmacc https://drofa-

ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea. pdf
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