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YUUTCIIb XUMHUU



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 LENSIMH W TMPUHIUIIAMU 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, MPOJIOHKEHUS
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 OOIINX 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
NpeACTaBICHU O cTpoeHun BemiecTB. CBeneHHss 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
MPEICTABICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX 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
TEOPETUUECKU MaTepuanl ¢ (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 METOAO0JOTUYECKUX 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 MPUMEHCHHM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
IpYTMMH HayKaMHd, PAacKpbIBaloT €€ poJib B IMO3HABATEIBHOW U MPAKTUUYECKOM
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIHMBATh WH(MOpMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dbopMupoBaHHE y OOYYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIi NOHWMAaHUS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pEelIeHUs] TMPOTUBOPEYMM MEXKIy HOBBIMH (aKTaMH 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
OOy4JaromMXcs MNPUHATHIE MTPOrPaMMON IO XUMHHU TOJXOJbl K OIpPEIACNICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOsieM, TIOUCKa, aHalu3a u
00paboTku nHGOpPMAITH, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U HA YPOBHE CcpeHero odiiero oopa3oBaHusi, IpU ONpeaeIeHUN
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM 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 (dopMHpOBaHHWE CHCTEMBl XHMHYECKHX 3HAaHUH KaK BaKHEHUIen
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, 03HAKOMIICHHE 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,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

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

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTHKA IHeJIel U 3a/1ay 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
MPAKTUYECKONH KOMIIOHEHTE COJIEp)KaHus OOYy4YEeHUs, 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 YHHUBEpPCATbHOEC 3HAYEHWE IS Pa3UYHBIX 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 XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCITOIH30BATh
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW |
HAY4YHO-TTONYJISIPHON HH(POPMAIIMH XUMHUIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHKE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJFOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHA XHMHYECKOTO
9KCIICPUMECHTA,;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ATBHBIX MPOOIeM
PaIMOHAIBFHOTO MPUPOIOIIOIBE30BaHNS, TOTIOTHEHHS SJHEPTETUICCKUX PECYPCOB H
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3J0POBBIO, a TakKe NPUOOPETCHHS OIbITa
WCITOJIb30BAHUS TOJYYCHHBIX 3HAHMHM IS TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHS MPEAMET «XUMHUS»
0a30BOTr0 YPOBHS BXOIWT B COCTaB MpeIMETHOM 00sacTh «EcTecTBeHHO-HAy4YHBIC
IPEIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YUYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero oomiero odpaszoBaHus, cocraBisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeTr opraHMYecKOl XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHWYeCKUX BemecTB. [oMonorus, wuzomepusi. XHUMHUYECKas CBS3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJUHAPHBIC U KPATHBIC CBSI3H.

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

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U UX MPEBpaILCHUI:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
OMHUCaHUE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, O0YTJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUIIEH U MPOMNIIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (DU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytamueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIIMIN MpeACTaBUTENh AJKHHOB: COCTaB, CTpOeHHE, (U3UUYECKHE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, (PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue,  ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKHM YIVIEBOXOPOAOB. lIpupoaHslii ra3 M IONYyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLICHUN:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIEIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3YYEHHUE €rO CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue COeJUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBre MeTaHOIa M ATaHOJIa HA OPTraHNU3M YEJI0BEKA.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[puMeHenne rimneprusa u STUIISHIJIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHHI:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOIMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uiaponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kjiaccuuUKalus ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJECUCTBHE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okchma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heunono3bl. PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
MIPOBE/ICHUE, HAOJIOJICHUE U ONHCAHHE JEMOHCTPAI[MOHHBIX OMNBITOB: TOpPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHHYecKue coeAuHeHus. dusndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe ruiuHa). buonoruyeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HUS BEIIECTB U MX IMPEBpaICHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTHSI XMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAaKOMJIEHUE C oOpa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 MCIOJIb30BaHUE Kak OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUUHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKya,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3NMUECKUE BETUUUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢oTocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YIJIEBOJBI, >KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3akOoHA M [leproanueckor CUCTEMBI
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOIMUECKOr0 3aKOHA B Pa3BUTUM HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHeiil). Bomopoanas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIBLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.



BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIETKH.

[loHATHE O OUCHEpCHBIX cuUcTeMax. VICTUHHBIE M KOJUJIOMAHBIE PAaCTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuud. Knaccupukanuss XMMHYECKUMX — peakiuil B
HEOPTraHWYECKONM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SHEPTUHU [IPU XUMAYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XuMHUYECKO€ paBHOBecHe. DaKTOpbl, BIMAIOIMIME HA COCTOSHHE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBpALICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenneneeBay, M3ydeHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaONIoeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (pa3iokKeHHe NepOKCHIa
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO oOMeHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérel 1O ypaBHEHMSIM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs BEILLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Merambl. [lonoxenne meraioB B [lepuonnyeckor cucTteMe XHMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cpoiicTBa MeTaoB. CIlaBbl METAJLIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crnocoObl MoJy4YeHUs MeTauioB. [IpuMeHeHHe MeTalsioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAlllCHUMN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAJLIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHWEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THJIPOKCHIA AIFOMUHHUS C PACTBOPAMH
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BeliecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéTthl Macchl (00BbEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0€301MMacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenmoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEWIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHUs W 3J0pOBbE HYEJIOBEKA: IMPABWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OS30MIaCHOTO MCIIOIL30BaHHUS MpenapaToB OBITOBOM XMMUU
B ITIOBCEHEBHOM JKU3HH.

MexnpeaMeTHble CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMEepUOJUIHOCTh, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypIHsl, TPOU3BOJCTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBIIIIEHHOCTh,  (hapMaleBTUYeCKass  IPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIPenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTe€pHaJOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMETa «XHUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

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

HaJIM4KM€ MOTUBALIUU K OOYyUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MHPUCYLIUMH LIEJIOCTHOM
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 JAESATENbHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaXkaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
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 TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

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

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUH, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;

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

TOTOBHOCTH OLIEHUBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BElIeCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOT0 MOBEJCHHS B CUTYAlUsIX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUSI TOCJICICTBUN W HENPUSITUS BPEIHBIX MPUBBIUEK (YyMOTpeOaeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTM€ B PEHICHUM MPaKTUYECKUX 3aaad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCCa, IIKOJIbI);



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

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

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

6) ’K0JI0rH4eCKOro 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 WCIOJIb30BAHUS JIOCTHXKCHUN XUMUU IS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO MMPUPOIOTIOTIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILATh HUX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO TMPOTUBOCTOSTH UACOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

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

yOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JJII  COBPEMEHHOU
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, OOECIEYCHUU YCIIOBUN
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJy4daeMble 3HaHUS JUIsl aHAJIM3a U OOBSCHEHMS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus mpoOiieM B pealbHbIX KU3HEHHBIX CUTYaIUsIX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUMMBble Ui (OPMHUPOBAHMS ~ MHMPOBO33PEHHS  OO0YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOLINE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbIH (pakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpUsl, UCCIe0OBaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAJILHOW KOMITETEHITUN 00Yy4aroIIiXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH ¥  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMHU
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

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

ONpEAEsATh LENU JEATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C OCTABICHHBIMU LIEJISIMU;

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



HCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITUS ISl OOBSICHEHUS! OTAEIBHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPaCCyXKIeHUsl (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIIbHBIE TTPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4YaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUAMN.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENTLHO C(OPMYyIHUpPOBAaHHBIE BOIPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATETbHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCP)KAaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHPOpPMAIUM, HEOOXOAWMOW ISl BBIMOJHEHHS YYEOHBIX 3ajad
OTpEENEHHOTO TUIIA;

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

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHLHO BBITTOJHEHUS MPE/JIOKEHHOMN 3a]/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajan3alud y4eOHOro MpoekTa U PopMyIUpPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, ONpenesisis e€ Lend W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

cOpPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, POJIM XUMHUW B TIO3HAHWUU SIBJICHHU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
pajuKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHUI P, TOMOJOTH, YIJIEBOJIOPOIbL,
KHCIIOPOJ M a30TCOJAEpXKAIIUE COCAVMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallie B OCHOBE IIOHMMAaHUS IPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BELIECTB B OBITY U
NPaKTUYECKOM AESTEIbHOCTU YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHITHUH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPTraHUYECKUX COEIMHEHMI;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOMN)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBIMBAaTh MOJIETU MOJIEKYJ OPraHMYECKHX BEHIECTB JI1 WILIIOCTPAIlUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOEHUIO K OINpEeACTIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cuctematudeckoir HomeHknatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHIIEH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbaerui], aleTaablIerul, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHSI OINPEACNSITh BHABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa s 00BbICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHECHHS MaCChl BEILICCTBR;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaThb  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, STaH, ATUJICH, MPOIWUJICH, alleTUJICH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
rmneprH, (EeHoJ, aleTaNbIeTH I, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
Kpaxmas, IeJUTI0NI03a, aMUHOYKCYCHAsI KUCIIOTa), MILTIOCTPUPOBATH TEHETHIECKYTO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIMil C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTIE€BOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUIECKOE TIPUMEHEHHE TIPOAYKTOB IMepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUM TMPOBOAUTH BBIYUCICHUS 110 XHUMHYECKUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peakIiMyd 10 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOT'O IMO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPH U3YYEHUH BEIISCTB U
XUMHUYCCKUX SBJICHUMN (HaOIIIOACHUE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCITOJIB30BaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHUS Ui TPUHATHS pEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsiX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOIATh ITpaBUJIa TTOJIH30BAHUS XUMUYICCKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH IJIJAHUPOBATh M BBIMOJHATH XHUMHUYCCKUN
HKCIIEPUMEHT (TIPEBpAIIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHHH, MTOTYUCHUE
STWICHA ¥ W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIE PEAKIUU OPTraHUYECKHUX
BEILIECTB, JICHATypalus OCJIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIUu OCJIKOB) B
COOTBETCTBHM C TMpaBWIaMHW TEXHUKH OC30IaCHOCTH TMpU OOpamlieHuu C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peaknuii 1 GopMyJIMPOBATH BEIBOIBI HA OCHOBE ATHUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3MPOBATH XHUMHUYECKYIO
uH(OpMAIMIO, TIOy4aeMyK0 M3 pa3HBIX HCTOYHHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1eecoo0pa3Horo TOBEJICHUS B OBITY M TPYJAOBOH JACATEIBHOCTH B IEISAX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbBI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS KX BPEAHOTO BO3JCHCTBUS Ha OpPraHu3M
YEJI0BEKA,

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B T[IO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEelISHUs] MPAKTUYECKUX 3a71a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHWM, KOTOpas  BKJIKOYACT:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAINIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYCCKAS PEIIETKA,
TUNBl ~ XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



c(OpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh M CTENEHb OKHCJICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOJHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUTMYECKas), XapakTep Cpebl B BOJHBIX pACTBOPAX HEOPraHUYECKHUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD yMEHUHI yCTaHaBJIUBATh IPUHAJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUW PACKPBIBATh CMBICI MEPUOANYECKOr0 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTteMsl
xumudeckux snemeHToB JI. M. MenngeneeBa, MCIONbB3ysd MHOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUU COCTaBJISATh YPaBHEHHUS pEaKUUid pPa3IMUHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUMHU UAYT J0 KOHIIA;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPa3UYHBIX HEOPraHWYECKUX BEUIECTB, pPaclo3HaBaTh
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

cOPMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKHE IPOIIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSITUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOCy/IOl U JTa0OpaTOpPHBIM O0O0OpYJAOBaHUMEM, a TaKXe MpaBWiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIllEHUH ¢ BEUIECTBAMU U JIA0OpaTOPHBIM 000PYIOBAaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAHEHUsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATH
ONACHOCTh BO3JCUCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
MPEIOTBPAICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUI O0YYaroIIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 3I0POBbS: YMECHHE
MPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBHAAIINX OOYYAIOIIUXCS: YMEHHE WCIIOJIb30BATh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy:t.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus Bbu6moreka [IOK
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 https://myschool.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 IIpenenpHbIE YIIIEBOAOPOABI — alKaHBI 2 bubmorexa OK
' peat 4 HOPOA https://myschool.edu.ru/
59 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 6 1 bubmmoteka IIOK
' ANTKaINEHBI, AJIKMHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApoMaTHYEeCKHE yTIEeBOAOPOIbI 2
P yr HOPOA https://myschool.edu.ru/
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB 1 3 1 bu6nmorexa LIOK
' ux repepaboTka https://myschool.edu.ru/
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnmnorexa LIOK
3.1 C . ®eHo 3
THPTBL Hox https://myschool.edu.ru/
3.2 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 bu6nunorexa LIOK

CnoxxHbie A(UPBI

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubnunorexa LIOK

3.3 Y TIeBO/IE! 3 L https://myschool.edu.ru/
Wroro no pazueny 13
Pasznen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust
4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3 bubmmorexa LIOK
https://myschool.edu.ru/
Hroro mo pazueny 3

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

bubnunoreka LIOK

5.1 [Tnactmaccer. Kayuyku. Boigokna 2 https://myschool.edu.ru/

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Konrpoubusie IIpakruyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3akoH
bu6mmoreka [IOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 bubnnoreka [JOK
' BEIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1.3 XUMUYECKUEe peakiuu 6 1 1
peaxt https://myschool.edu.ru/
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
b K
2.1 Mertabt 6 1 nommorexa O
https://myschool.edu.ru/
b K
2.2 HewmeTamisr 9 1 1 nommorexa [0
https://myschool.edu.ru/
53 CBs13b HEOPTAaHUYECKUX M OPTAHHYECKUX 9 bubnmoreka [JOK
' BEIIECTB https://myschool.edu.ru/
Hroro no pazneny 17
Pa3nen 3. XumMus u ;Ku3Hb
b K
3.1 XUMHS U )KU3Hb 4 nommorexa [0

https://myschool.edu.ru/
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Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Kour DJIeKTPOHHbIE
Jlara
Ne poabH  IlpakTuuec uugposbie
Tema ypoka U3y4eHust
n/n Bcero ble Kue - ¢pakr o0pa3oBaTte/ibHbIE
padot padoThI pecypchbl
bl
IIpenmeT opraHnyecKoil XuMHUH, €€ 10a-01.09 bubnnorexa [IOK
1 1 https://myschool.edu.r
BO3HMKHOBEHME, pa3BUTHEC U 3HAUCHHC 106-07.09 u/
Teopm[ CTPOCHUA OPIraHU4YCCKUX 102-08.09 Bubnuoteka ]_[OK
. n a-08.
2 coenurenuit A. M. Bytneposa, e€ 1 106-14.09 https://myschool.edu.r
OCHOBHBIE ITOJI0KEHUS ' u/
[IpencraBnenue o KkiaccupuKauu
bu6nmorexa LIOK
opraHn4eckux Bemects. Homenkiarypa 10a-15.09
3 1 https://myschool.edu.r
(cucremaTHyecKasi) U TPUBHAJIbHBIE 106-21.09 u/
Ha3BAHUS OPTAaHUYECKHUX BEIIECTB -
AJTIKaHBI: COCTaB U CTPOEHHUE, 10a-22.09 bubnmorexa HOK
4 y 1 https://myschool.edu.r
TOMOJIOTHYECKHH PSJT 106-28.09 u/
Mertan u 3TaH — OpocTeuIe 10a-29.09 bubmorexa LIOK
5 1 https://myschool.edu.r
MPEACTABUTEINN AJIKAHOB 106-05.10 u/
} 102-06.10 bubmuoreka [{OK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 https://myschool.edu.r
106-12.10
u/
7 DTHIICH U TIPOMMIICH — MPOCTEHIIHE 1 10a-13.10 bubnuoreka [JOK
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MPEACTaBUTENMN aJTKEHOB 106-19.10 https://myschool.edu.r
u/
[Ipaktuueckas padota Ne 1. «Ilomyuenue 10a-20.10 bubmorexa LOK
8 ) https://myschool.edu.r
3TUJIEHA U U3YYECHUE €r0 CBOUCTB» 106-09.11 u/
Aunkanuensl. byranuen-1,3 u 2 yeTBEPTH bubnnorexa [JOK
9 MetunoyraaueH-1,3. Ilonydenue 10a-10.11 https://myschool.edu.r
CHUHTECTHYCCKOTO Kay4yKa U pE3UHBI 106-16.11 u/
AJIKUHBI: COCTaB U OCOOEHHOCTHU
. bubnunoreka LIOK
CTPOCHUS, TOMOJIOTHYECKUU PAL. 10a-17.11
10 N https://myschool.edu.r
AneTuneH — npocTenimmii 106-23.11 u/
IIPEACTABUTEND ATKUHOB o
Brluncnenus no ypaBHEHHIO 10a-24.11 bubmorexa HOK
11 . https://myschool.edu.r
XUMHUYECKON peaKkIuu 106-30.11 u/
ApeHbl: 6eH301 U TOIYy0J. TOKCHYHOCTh 10a-01.12 bubmorexa LHOK
12 https://myschool.edu.r
apeHoB 106-07.12 u/
I'enernueckas CBS3b yriaeBOIOPOIOB, 10a-08.12 Bubmorexa IIOK
13 https://myschool.edu.r
NpUHAAICKAIIMX K pa3IUYHbBIM KlaccaM 106-14.12 u/
[IpupoaHbIE UCTOYHUKH YIJIEBOIOPOIOB: 10a-15.12 bu6muoreka [JOK
a-15.
14 NPUPOHBII ra3 U MOMyTHbIE HePTIHBIE 106-21.12 https://myschool.edu.r
rassl, HepTh ¥ IPOJYKTHI €€ mepepaboTKu ' u/
[IpupoaHbIE UCTOYHUKH YIJIEBOIOPOIOB: 10a-17.12 bu6muoreka [JOK
a-17.
15 NPUPOHBII ra3 U MOMyTHbIE HeDTIHBIE 106-23.12 https://myschool.edu.r
rassl, HepTh ¥ POJYKTHI €€ nepepaboTKu ' u/
16 KonTponbhas pabota no pasneny 10a-22.12 bu6muoreka [IOK
«YTIIeBOIOPOABD) 106-28.12 https://myschool.edu.r
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u/

[IpenenbHbIE OTHOATOMHBIE CITUPTHI: 3 deTBepT bubmmorexa [IOK
17 : B PTRE 10a-29.12 https://myschool.edu.r
MeTaHoJ U 3TaHoj. BomopoaHas cBs3b 106-11.01 ul
MHOroaTroMHbIE CIIUPTHIL: TUICHIIIUKOIIb 10a-12.01 bubmmorexa IOK
18 https://myschool.edu.r
U TIIMLEPUH 106-18.01 u/
@DeHOI: CTPOCHHUE MOJICKYJIBI, 103-19.01 bubmmoreka [JOK
19 (bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA, 106 25.01 https://myschool.edu.r
pHUMeHeHHUe ' u/
b K
Anpaeruapl: GopManbaeru u 10a-26.01 n6mmorexa 110
20 https://myschool.edu.r
aneTanbaerul. AleToH 106-01.02 u/
OIHOOCHOBHBIE TIPEIETbHBIE 103-02.02 bubnnorexa [JOK
21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U 106 08.02 https://myschool.edu.r
yKCyCHast ' u/
. b K
[Tpaktuyeckas pabora Ne 2. «CBoiicTBa 10a-09.02 nommorexa O
22 ) https://myschool.edu.r
pacTBOpa YKCYCHOH KHCIOTBI» 106-15.02 u/
CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI, KaK 10a-16.02 bubmmnoreka HOK
a-16.
23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX https://myschool.edu.r
106-01.03
KUCJIOT u/
b K
MBpbl1a Kak coJId BBICIINX KapOOHOBBIX 10a-02.03 momorexa 110
24 . https://myschool.edu.r
KMCJIOT, UX MOIOIIEE ACUCTBUE 106-15.03 u/
CrnosxHble 3(hUphl KaK MPOU3BOAHbBIE 103-09.03 bubmuorexa [IOK
a-09.
25 KapOOHOBBIX KUCIIOT. ['uaponmu3 106-22.03 https://myschool.edu.r

CJIOKHBIX 3(UpPOB

u/
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bubnunorexa LIOK

Kupsr: tuapon3, npuMeHEHHE, 10a-16.03
26 P o P 1 https://myschool.edu.r
OuoJstornyeckasi pojb >KHPOB 106-05.04 u/
VYTIIeBOIbI: COCTaB, KiTacCHU(pUKAITHSI. 4 yeTBEPTHL bubnnorexa [{OK
27 BaxHeiimye mpeacTaBuTENN: TII0K03a, 1 10a-23.03 https://myschool.edu.r
Gpykro3a, caxaposa 106-12.04 u/
OK
Kpaxman u nemntono3a Kak NpupoIHbIE 10a-06.04 bubnnorexa Il
28 1 https://myschool.edu.r
MOJIMMEPEI 106-19.04 u/
KoHnTponpHas padora mo pasaeny 10a-13.04 bubanorexa [JOK
29 «Kucnopoacoaepxaiine opraHHIecKue 1 106 2.6 04 https://myschool.edu.r
COCMHEHUS ' u/
103-20.04 bubnunorexka LIOK
30 AMWHBI: METHJIAMUH W aHWJINH 1 https://myschool.edu.r
106-17.05
u/
AMUHOKHUCIOTH Kak aMm(pOTepHbIe 10a-27.04 bubmuoreka [IOK
31 OpPraHMYECKHUE COETMHEHUS, UX 1 106 24'05 https://myschool.edu.r
OMOJIOTHYECKOE 3HAUYCHHE. [1enTh bl ' u/
bu6nmorexa LIOK
benku xak npupogHbie 10a-04.05
32 prpoa 1 https://myschool.edu.r
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS u/
OCHOBHBIE TIOHSTHSI XHMHH bubmorexa HOK
33 . 1 10a-11.05 https://myschool.edu.r
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI u/
OCHOBHBIE METO/bI CHHTE3a 10a-18.05, bubmnorexa [JOK
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUM. 1 25.05 https://myschool.edu.r
[TracT™Macchl, Kay4yKH, BOJIOKHA u/
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME
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11 KJIACC

Kosaun4yecTBo 4acoB DIeKTPOHHBIE
Ne Tema ypoka Konrpo = Ilpakruuec [lara uudposbie
n/n Bcero JIbHbIE KHe H3Y4YeHHs o0pa3oBaTte/ibHbIE
padoTbI padoTbI II1aH dpaxr pecypchl

1 XUMUYECKUH AJIEMEHT. ATOM. 1 02.09 bubmuoreka [{OK
DneKTpoHHas KOHPUTYpALHAS aTOMOB ' https://myschool.edu.ru/
[lepuonnueckuii 3akoH u [lepuonnueckas

5 CHCTeMa XUMHYECKUX djeMeHToB /I. H. 1 09.09 bubnuoreka [IOK
MeneneeBa, uX CBS3b C COBPEMEHHOM ' https://myschool.edu.ru/
TEOpPHUEH CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX HJIEMEHTOB U UX COCIMHEHUI

3 10 TpyHnam U rnepuojam. 3HaueHue 1 16.09 bubmuoreka [IOK
MEPUOINYECKOTO 3aKOHA U CUCTEMBI ' https://myschool.edu.ru/
xuMudeckux ayemenToB .. Meneneena
B Pa3BUTHHU HAyKU
Crpoenue BeniecTBa. XMMHUUYECKast CBS3b,

N bubnuoreka [{OK
4 e€ BUJIbl; MEXaHU3MbI 00pa30BaHUS 1 23.09
. https://myschool.edu.ru/
KOBAJICHTHOM CBsi3u. BogopoaHas cBsi3b
BaneHTHOCTh. DNEKTPOOTPULIATETEHOCTD.

5 Crenenb okuciieHus. BemecTsa 1 30.09 bubnunorexa LIOK
MOJIEKYJIIPHOI'O U HEMOIEKYIIAPHOIO ' https://myschool.edu.ru/
CTpOEHUS
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.

but6mmoreka [IOK
6 HctruHHbBIE U KOJUIOUAHBIE PACTBOPHI. 1 07.10

MaccoBas 1011 BellleCcTBa B pacTBOpC

https://myschool.edu.ru/
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Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCAMHEHUM.

bubnunoreka LIOK

0COOCHHOCTH CTpoeHus aToMoB. O01ue
(u3nUecKre CBOMCTBA METAIIIOB

7 14.10
['enernueckas cBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BEIIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
bubnunorexa LIOK
8 3akoH COXpaHEHHU MacChl BEIIESCTB; 3aKOH 21.10
https://myschool.edu.ru/
COXPAaHEHHUS U TPEBPAIICHUS SHEPTUU MPU
XUMHUYECKUX PEaKIHIX
9 Ckopoctb peakiun. O6paTuMble peaKiuu. 2 yeTBEpPTH Bu6moteka [JOK
XHUMHUYECKOE PAaBHOBECHE 11.11 https://myschool.edu.ru/
[TpakTuueckas pabora Ne 1. «Bnusaue
bubnuoreka [{OK
10 pa3nu4HBIX (PaKTOPOB HA CKOPOCTH 18.11
. https://myschool.edu.ru/
XUMHUYECKOHN peakium»
ONEKTPOIUTHYECKAS AUCCOLUALIMS.
[Tonsitue o0 BogopogHOM mokasarene (pH)
bu6nunorexa LIOK
11 pactBopa. Peakuuu nonHoro oomMeHa. 25.11
https://myschool.edu.ru/
I'mpponus opraHnyeckux u
HEOpPraHMYECKUX BEIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE Bu6 OK
noInoTeKa
12 peakuuu. [TonsTre 00 3nekTponnze 02.12 1
. https://myschool.edu.ru/
pacrmiaBoB U pacTBOPOB CoJieit
13 Konrtponsnas padora Nel no pa3geny 09.12 bu6muoreka [JOK
«TeopeTnueckue OCHOBBI XUMUU» ' https://myschool.edu.ru/
Mertannsl, UX IMOJIOKSHHUE B
[leproanueckoit cucreMe XUMHUECKUX Bt oK
nonnoTeKa
14 anemenToB JI. . Menaeneesa u 16.12 1

https://myschool.edu.ru/
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15 CrmuiaBbl METAJUIOB. DJIEKTPOXUMUYECKUM 23.12 bubmmoreka [JOK
pAIl HANPSHKEHUA METaJJIOB ' https://myschool.edu.ru/
XUMUYECKHE CBOMCTBA BAYKHEHIITUX

. . . bu6nmoreka [IOK
16 METaJUIOB (HATPUH, KaJdul, Kaablui, 30.12
. g . https://myschool.edu.ru/
MarHui, aJJlOMUHUN) U UX COCTUHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX 3 yeTBEpPTHL bubmuorexa [JOK
COETUHEHUN 13.01 https://myschool.edu.ru/

18 XUMHYECKHE CBOMCTBA LIMHKA, Kejle3a U BX 20.01 bubnunoreka LIOK
COEIMHEHMI ' https://myschool.edu.ru/
[IpakTuueckas padbora Ne 2. "Pemienue

bubnuoreka [{OK
19 9KCIIEPUMEHTAJIbHBIX 33J1a4 110 TEME 27.01
. https://myschool.edu.ru/
«Metamib»
Hewmeraibl, X mojio)KeHUE B

20 [Iepnonnueckoil cucTeMe XUMAYECKHUX 03.02 bubnuoreka [IOK
anemenToB JI. Y. MeneneeBa u ' https://myschool.edu.ru/
0COOEHHOCTH CTPOEHHUS aTOMOB
Du3nYECKUe CBOKMCTBA HEMETAILIIOB.

bu6nmorexa LIOK
21 Annotponus HeMEeTauIoB (Ha pUMepe 10.02
https://myschool.edu.ru/
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

99 XHUMHUYECKUE CBOKCTBA IaJIOT€HOB, CEPHI U 17.02 bubmuoreka [IOK
UX COEIUHEHUI ' https://myschool.edu.ru/

93 XUMHYECKHE CBOMCTBA a30Ta, hocdopa u 2402 bubnuoteka [JOK
UX COETUHEHMI ' https://myschool.edu.ru/

24 XuUMHUYEeCKHEe CBOMCTBA yIiepo/ia, KpEMHUS 03.03 bubnmnoreka [JOK
U UX COCIMHEHUN ' https://myschool.edu.ru/

o5 IIpuMeHeHrEe Ba)XHEUIINX HEMETAILIOB U 10.03 bu6muoreka [JOK
HX COEIUHEHUI ' https://myschool.edu.ru/

26 O06o00mmeHre 1 cHCTEMAaTH3alKs 3HAHUH 110 17.03 but6mmoreka [IOK
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TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

https://myschool.edu.ru/

[Tpaktuyeckas pabora Ne 3. «Pemenune

97 AT [0 TeMe 4 yeTBEPTHL bubnuorexa [{OK
AKCIEPUMEHTATbHBIX 4 110 TeM
p A 24.03 https://myschool.edu.ru/
"Hemeramas"»
Kontposbras paboraNe2 mo remam
28 «MeTtamie u 07.04 bu6nmorexa LIOK
«Hewmeramnery/Beepoccuiickas ' https://myschool.edu.ru/
poBepouHas paboTa
Heopranuueckue u opraHnuecKue
29 P o qu;cxne " bubnuoreka [{OK
kucioTel. Heopran
P 14.04 https://myschool.edu.ru/
OpraHUYECKUE OCHOBAHUS
AMdoTepHbIC HEOPTaHUYECKUE U
30 OpraHu4ecKue coeMHeHus. I 'enernueckas 21.04 bubnuoreka [{OK
CBA3b HEOPraHUYECKUX U OPraHUYECKUX ' https://myschool.edu.ru/
BEILIECTB
Ponbs xumum B obecrieueHUN
31 JKOJIOTUYECKOU, JHEPIreTUUECKON U 58.04 bubmuoreka [IOK
MUILEBOM 6€30MaCHOCTH, Pa3BUTUU ' https://myschool.edu.ru/
METUITHHBI
[Ipencranenus: 00 0OMUX HAYUHBIX
32 ; o 0}1/1q0n eHUs 05.05 bubmorexa HOK
MIPUHITATIAX TTPOMBIIIICHHOT .
P uv P i https://myschool.edu.ru/
Ba)KHEHIITNX BEIIECTB
but6mmorexa [IOK
33 UYenoBek B MUpe BEIIECTB U MaTEPHUAIOB 12.05
pe Bett P https://myschool.edu.ru/
34 " OBLE TeTOBeKA 19.05 but6mmoreka [IOK
AMHUS 1 3JI0POBBE UETIOBEK
35 AP 26.05 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME



MPOBEPAEMBIE TPEGOBAHMA K PE3YJIbTATAM OCBOEHHA OCHOBHOM OBPA30BATEJ/JIbHOM TPOTPAMMBI

10 KJIACC

Kog nposepsemoro
pesynbraTa

MpoBepsaemble NpegMeTHbIe Pe3y/ibTaTbl 0CBOEHUA OCHOBHOM 06pa3oBaTeibHOM NPOrpamMmmbl
cpeaHero obuiero o6pasoBaHua

TeopeTrnueckne OCHOBBI OPraHUYECKON XUMHU

11

ChopMupoBaHHOCTh MPEICTABICHU O XHUMHYECKOH COCTABIISIONICH €CTECTBEHHOHAYYHOW KapTHHBI
MHpa, POJIM XUMHUH B TIO3HAHUH SIBICHUN MTPUPOABI, B (POPMUPOBAHUH MBIIUICHHUS U KYJIbTYPbI JIUYHOCTH,
e€ (YHKIHMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOH IJISI PEIISHHs MPAaKTHYECKUX 3aJad U HKOJOTHYECKH
000CHOBAHHOT'0 OTHOIIEHHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM cpenie

1.2

Brnanenue cucteMoil XUMMUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIONINE HOHATHS (MOJIEKYIa,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIILHOCTh, CTEIIEHb OKHCIICHUS, XUMHYECKas CBs3b, MOJIb, MOJISIpHAs Macca,
MOJISIDHBI OOBEM, YINICPOAHBIH CcKeNeT, (YHKIMOHAIBHAS TPYINa, PaauKal, H30MEpHs, H30MEepHl,
TOMOJIOTHYECKHH psil, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOJ- M a30TCOJEp)Kallue COCAMHEHHS,
OMOJIOTUYECKH aKTUBHBIE BELIECTBa (YTIIEBOMBI, XKHUPHI, OSJIKH), MOHOMED, IOJIIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCAMHEHHS); TEOPUU U 3aKOHBI (TEOpUSI XMMHUYECKOTO CTPOCHHS OPraHUYECKUX
BeriecTB A.M. ByTtiepoBa), 3akOHOMEPHOCTH, CHMBOJIMYESCKHUIN SI3BIK XUMUH, (PAKTOIOTHIECKUE CBEICHHS
O CBOWCTBax, COCTaBe, IOJYYCHUHM U OC30MaCHOM HCIOJIB30BAHUU BaKHEHIINX HEOPraHUYECKUX
Y OpraHMYECKUX BEHIECTB B OBITY M IPAKTUUECKOH IEeATEIbHOCTH YeTI0BeKa

13

ChopMUPOBaHHOCT, YMEHHMH BBIABISATH XapaKTepHble NPU3HAKK IIOHATHH, YCTaHABIMBATH WX
B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOLIME TOHSATHA NpPU ONHCAHUM COCTaBa, CTPOCHUS U
MpEeBpPANICHUH OPTaHUIECKUX COETUHEHHH

1.4

c(hOpMHPOBaHHOCTh YMEHHUN HCIOJIB30BATh XUMHUUECKYIO CUMBOJIMKY JJISl COCTABICHHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOW) (OPMYIT OPraHMYECKUX BEIIECTB M YPAaBHEHUH XMMHUYECKUX
peakuui, U3roTaBIMBaTh MOJIEIH MOJICKYJl OPTaHUUECKUX BEIIECTB JJIsl HIUTFOCTPAIIMHA UX XUMHYECKOTO U
POCTPAHCTBEHHOTO CTPOSHUS

1.5

CdhopMHPOBaHHOCTH YMEHHI yCTAHABINBATH MPHHAICKHOCTD H3YUSHHBIX OPTaHMYECKHIX BEIIECTB MO MX
COCTaBy M CTPOEHHIO K ONpelenéHHOMY Kiaccy (Ipymnie) COeluHEeHUH (yriaeBOAOpPOIbl, KHUCIOPOA H
a30TCOEpIKAINe COCAMHCHNUS, BBICOKOMONCKYISIPHBIC COCAWHEHHs), [aBaThb WM HA3BaHUA IO
cucreMarnyeckoii HomeHkiaarype (IUPAC)

15

ChopMHPOBaHHOCT YMEHHS OIpPENCNSATh BHABI XHMHUYECKOH CBS3H B OPraHWYECKUX COCIMHEHHSIX
(oAUHApHBIE U KPAaTHBIE)

1.6

ChopMupoBaHHOCTh YMEHHsI MPUMEHSATH: TOJOXCHUS TEOPUH CTPOCHHS OPraHMYECKHX BEILECTB
AM. BytnepoBa [uisi 0OBSCHEHHs 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH
COXPaHEHHUsI MAaCChl BELIECTB

Vrnesogoponsl.  Kucnopoxacomepxamue W a30TCOAepKallMe  OPraHUYECKUE  COCIUHEHUS.
BbICOKOMOJIEKYIISIPHBIE COSAMHEHUS

2.1

CthopMUpOBaHHOCT YMEHHH MPUBOAWTH TPUBHAIbHBIE HAa3BaHHS OTACIBHBIX OPraHHYECKUX BEIIECTB
(3THJNIEH, TPOIWIICH, aleTWIIeH, OSTHJICHIJIMKONb, TJHIepHH, (eHon, dopmanpaerna, aneTanbIeru,
MYpaBbHHas KHUCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBas KHCJIOTa, CTEApUHOBAs KUCIOTa, IJIIOKO3a,
($pyKTO3a, Kpaxmal, IeJUI03a, TIIHIHH)

2.2

CdopmMupoBaHHOCTh YMEHHMI XapaKTEPH30BaTh COCTAB, CTPOCHHE, (PU3UUECKUE M XMMUYECKHUE CBOWCTBA
TUNIMYHBIX TPEACTABUTENCH pa3IMYHBIX KJIACCOB OpraHMYECKMX BemlecTB (METaH, 95TaH, JTHIICH,
MPOTHJICH, aneTwieH, Oyramuen-1,3, MetunOyraaueH-1,3, OeH30J, METaHOJ, 3TAHOJ, STHIICHIJIUKOIIb,
TIMIEpUH, (eHos, aleTanbAeru, MypaBbUHass ¥ YKCYCHas KHCIIOTBI, TJIFOKO3a, Kpaxmal, [eJUTI0N03a,
AMHMHOYKCYCHasl KHCIIOTa)

2.3

ChopMUPOBaHHOCT, YMEHHS WIDTIOCTPHPOBATH TEHETHYECKYIO CBS3b MEXKAY THIUYHBIMUA MPea-
CTaBHUTEJISIMU Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIECTB YPABHECHHSIMHU COOTBETCTBYIOIINX XUMUYECKHX
pEeaKIMi ¢ KCIOJIB30BAHIEM CTPYKTYPHBIX hopmyi

24

ChopMUPOBaHHOCTh YMEHUS XapaKTePH30BaTh UCTOYHUKH YIIIEBOJOPOAHOTO CHIPhs (HEPTh, TPUPOIHBIN
ras, yrojb), CHOCOOBI X NepepadOTKU U MPAKTHUECKOE IPHUMEHEHHE IPOYKTOB NepepadboTKu

Xumus 1 Ku3Hb. Pacuérer

3.1

C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ BJIaJIETh CUCTEMOW 3HAHUM 00 OCHOBHBIX METOJaX HAY4YHOI'0 ITO3HAHMHA,
HCIIOJIB3YEMbBIX B XHMHH IIPpHU HU3YUYCHUU BCEIICCTB U XUMHYECKUX SIBJICHUM (Ha6H}O}1€HI/I€, HU3MCPCHHC,
OKCIIEPHUMCHT, MO,HCJ'II/IPOBEIHI/IG), HCIIOJIb30BATH CUCTEMHBIC XUMHNUCCKUE 3HAHUA I NIPUHATUA pCIHeHI/IfI
B KOHKPCTHBIX )KU3HCHHBIX CUTYalUAX, CBI3aHHBIX C BEIICCTBAMU U UX IPUMCHCHUEM

3.2

ChopMupOBaHHOCTh YMEHHH COOIOAATH MPAaBMIIa MOJH30BAHUS XHMMHUUYECKOH MOCYION H JIaDOpaTOPHBIM
000pyIOBaHMEM, a TaKkKe NMpaBHila OOpAIEHUS C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHSAMHU IO
BBIIOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB

3.3

ChopMHpOBaHHOCT YMEHHMH IUIAHMPOBATH W BBIIOJHATH XUMUYECKHH OSKCIEPUMEHT (IPeBpalleHust
OpraHUYECKHX BEIIECTB IPU HArpeBaHHHM, MOJYYEHUE 3THIIEHA M M3YYECHUE €ro CBOMCTB, KAYECTBEHHBIC
peaKkuuu OpraHMYecKUX BELIECTB, JeHAaTypalus OeNKOB IpH HAarpeBaHHHM, LIBETHbIE pPeakUuu OEJIKOB) B
COOTBETCTBHHU C NPABWJIAMH TEXHHKH O€30MIaCHOCTH IPH OOPAIEHHH C BEIECTBAMH ¥ Ja0OpaTOPHBIM




Koa nposepsaemoro
pesynbrata

MpoBepsiemble NnpegmeTHbIE pe3yabTaTbl OCBOEHUA OCHOBHOW 06pa3oBaTesibHOM Nporpammbl
cpepHero obuiero o6pasoBaHuna

000pyIOBaHMEM; MPEACTABIATh PE3YNbTAThl XUMHUYECKOTO SKCIEPUMEHTa B ()OpME 3alliCH ypaBHEHUM
COOTBETCTBYIOIIMX PEAKIUi U ()OPMYIMPOBATh BBIBO/IBI HA OCHOBE 3THX PE3yJIbTAaTOB

3.4

C(bOpMPIpOBaHHOCTL yMeHI/Iﬁ NPOBOJAWUTH BBIYUCJIICHUA IO XUMHUYECKHUM YpPaBHCHHUSAM (MaCCLI, OG’I)éMa,
KOJIMYECTBA MCXOOHOTO BEIICCTBA WM MPOAYKTAa PEAKIHUU IO U3BECTHBIM Macce, O6’I)éMy, KOJIMYCCTBY
OJHOI'0 U3 UCXOAHBIX BEIICCTB UJIN IIPOAYKTOB peaKI_II/II/I)

3.5

CdopmMupoBaHHOCTh YMEHHH KPUTHUECKH aHAIM3UPOBATH XMMHYECKYI0 WH(POPMALUIO, TOIy4aeMyIo M3
pa3HBIX HCTOYHHKOB (CpelIcTBa MaccOBOW MH(MOpMAINH, ceTh VIHTEpHET U IpyTue)

3.6

CdopmMupoBaHHOCTh YMEHHIT COOMIOIATH TPaBHIIa SKOJOTHYECKH eJIECO00Pa3HOTO MOBEACHUS B OBITY U
TPYIOBOU JESTENLHOCTH B IENAX COXPAHEHHS CBOETO 3J0POBbsS M OKpYXKAloUIeH MPUPOTHON Cpebl,
0CO3HABAaTh OIACHOCTh BO3CHCTBUS HAa JKMBBIC OPraHU3MBI OMpPEACACHHBIX OPraHUYECKUX BEIIECTB,
noHuMast cMbicn mokasatens [IJIK (mpenenbHO JOMYyCTHMOW KOHICHTpANWH), TOSCHATH HAa MpUMeEpax
Croco0bl YMEHBIICHUS U MPEIOTBPALICHUS UX BPSAHOTO BO3ACHCTBUS HA OPraHM3M YeJOBEKa

11 KJIACC

Kog nposepsemoro
pe3ynbTaTa

Mposepaembie npegmeTHble pe3ybTaTbl 0CBOEHUA OCHOBHOW 06pa3oBaTe/ibHOM NporpaMmmbl
cpepHero obuero o6pasoBaHuna

TCOpeTI/I‘IeCKI/Ie OCHOBBI XMUMHH

11

Brnanenue cucreMoil XMMHYECKUX 3HAHUH, KOTOpask BKITFOYACT: OCHOBOIOJIATAIOIINE TIOHATHS (XUMHYECKUI
9NIEMEHT, aTOM, JJIEKTPOHHAs 000J0YKa aTtoma, S-, p-, d-3JeKTpOHHBIE OpOMTAIM aTOMOB, HOH, MOJICKYIa,
BaJICHTHOCTb, 3JICKTPOOTPHUIIATEIBHOCTh, CTENICHh OKHUCIICHUS, XUMUYECKas CBA3b, MOJIb, MOJISIpHAs Macca,
MOJSIpHBIH ~ 00BEM, KpUCTaUIMYecKas peIETKa, THIBI XUMUYECKUX peakuuil  (OKHCIUTENBHO-
BOCCTAHOBHUTEIIbHBIE, 3K30- W SHAOTEPMHYECCKHE, PEAKIMH HOHHOTO OOMEHa), PacTBOp, SJICKTPOJIHUTHI,
HE3JICKTPOJIUTHI, HJICKTPOJIIUTHYECKAs TUCCOLMAIMS, OKHCIIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOU
peaKiuK, XUMHYECKOE PABHOBECHE), TCOPUM W 3aKOHBI (TCOPHS BICKTPOIUTHYCCKON HCCOIHAIIHH,
[epuonnueckuii 3akon J[.J1. MeHneneeBa, 3aKOH COXpaHEHHS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUI
SI3BIK XUMUH, (DAKTOJIOTHIECKUE CBEJICHUS O CBOMCTBAX, COCTABE, MOJTYUYCHUH U O€30TIaCHOM HCIIOJIb30BaHUU
Ba)KHeﬁHJHX HeOpFaHI/I‘{€CKI/IX BCIICCTB B 6I)ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YE€JIOBCKaA

1.2

CdopMUPOBaHHOCTh YMEHHMH BBIABIATh XapaKTEpHbIE NMPU3HAKK M B3aUMOCBS3b W3YyYEHHBIX MOHATHH,
MIPUMEHSTh COOTBETCTBYIOLIHME MOHSTHS MPU OMHMCAHUH CTPOCHHS U CBOMCTB HEOPTaHMYECKUX BEILIECTB U
ux MIpEBpalICHUH; BBISIBIISITH B3aMMOCBS3b XUMHAYECKUX 3HaHUH
C TIOHSTHSIMH U TIPE/ICTABJICHUSIMU JIPYTUX €CTECTBEHHOHAYUYHBIX MTPEIMETOB

13

BrnageHue OCHOBHBIMM METOJAaMU HAy4HOI'O IO3HAHMS BEIECTB U XUMUYECKHUX sBJICHUH (HaOmoneHue,
H3MepeHne, SKCIEPUMEHT, MOAETUPOBAHNE)

14

CdopMHUPOBaHHOCTh YMEHUH ONPEACIIATh BAICHTHOCTh M CTENIEHb OKUCJICHHS XMMHUYECKUX DJIEMEHTOB B
COEMHEHMSX DPA3IMYHOIO COCTaBa, BUJ XUMHYECKOH CBS3M (KOBaJEHTHAs, MOHHAs, MeETaJuIM4ecKas,
BOJIOPOJIHAs)) B COCOMHCHUSX, THUI KPUCTAUIMYECKOW PpEIIETKH KOHKPETHOTO BeIecTBa (aToMHas,
MOJICKYJIsIpHAsI, HOHHAsI, METAJJINYECKast)

15

CdopMHUPOBAaHHOCTh YMEHHIl OIpENeNsTh XapakTep CpeAbl B BOJHBIX PAcTBOpaX HEOPraHMYECKHX
COCOUHCHUI

1.6

ChopMHPOBaHHOCT YMEHUS KJIACCU(QHIMPOBATE XUMHUYECKHE PEAKIUHM [0 PA3IMIHBIM HPU3HAKAM
(uMcly M cocTaBy peardpyrolluX BEIIECTB, TEIUIOBOMY 3((deKTy peakuuy, U3MEHEHMIO CTeneHeil
OKHCJICHHSI DJIEMEHTOB, 00pPaTHMOCTH PEaKINH, YIaCTHIO KaTaJIu3aTopa)

1.7

ChopMHPOBAaHHOCTE YMEHHUH COCTAaBIATh YPABHEHUS PEAKLUUH PA3IMYHBIX THUIIOB, MOJHBIE M COKpa-
HIEHHBIC YPaBHEHMS peakiiii HOHHOTO 0OMEHA, YYUTHIBAsl YCJIOBHS, IPH KOTOPBIX 3TH PEAKLUU UAYT 1O




Koa nposepsaemoro
pesynbrata

MpoBepsiemble NnpegMeTHbIE pe3y/ibTaTbl 0CBOEHUA OCHOBHOM 06pa3oBaTe/IbHOI NPOrpamMmbl
cpepHero obuiero o6pasoBaHuna

KOHIIA

1.8

ChopMHPOBaHHOCTH YMEHHH MTPOBOAUTH PEaKINH, TTOATBEPKAAIONINE KAaYeCTBEHHBII COCTaB Pa3IMYHbIX
HEOPraHMYEeCKHX BELECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI, IIPUCYTCTBYIOLINE B BOJHBIX paCTBOpax
HEOPraHUYeCKHUX BELIECTB

1.9

ChopMHPOBaHHOCTh YMEHUH pPAaCKpBIBATh CYIIHOCTh OKHCIHMTEIBHO-BOCCTAHOBUTENBHBIX —PEaKIHid
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OaaHCa THX PEaKIuii

1.10

ChopMHUPOBaHHOCTD YMEHHII OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH PEaKIUH OT Pa3IHIHBIX
(baxkTopoB

111

ChopMHPOBaHHOCTh YMEHHH OOBSACHATH XapaKTep CMEIIEHUS] XMMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH
oT BHemHero Bo3aeicTBus (npuauun Jle [aTenne)

OO1mas 1 HeopraHuvecKast XUMHUs

2.1

CchopMUpOBaHHOCT, yMEHUH packpbiBaTh cMbicil I[lepuoauueckoro 3akoHa JI.J1. MenneneeBa u Je-
MOHCTPHPOBATH €T0 CHCTEMATH3HPYIOIIYI0, 00BSICHUTEIbHYIO U IPOTHOCTHYECKYIO (DYHKINH

2.2

CdopMHUPOBAHHOCTh YMEHHI XapaKTePU30BATh AJICKTPOHHOE CTPOCHUE aTOMOB XMMHYECKUX 3JIEMEHTOB
1-4 nepuonos Iepuoanueckoit cuctemMbl Xumudeckux 3nemMeHToB JI.11. MenzaeneeBa, HCIONb3ys MOHATHUS
«S-, p-, -251eKTPOHHBIE OPOUTAIT», «IHEPTETHUECKHE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB U MX COCIUHEHHI 10 nepruoaaM M rpymmnam [lepuoandeckoil cucTeMsl
xumMudeckux areMenToB J[.M. Menneneepa

2.3

CdopMUPOBaHHOCT, YMEHUH XapaKTepu30BaTh (ONHMCHIBATH) OOIIME XUMHYECKHE CBOWCTBAa He-
OpPraHMYECKUX BEIIECTB Pa3INYHbIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHNE TCHETUUECKON CBA3U MEKIY
HEOPraHMYECKHMH BEIECTBAMH C MOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIMX XUMHUECKUX PEaKIMi

24

CdopMHUPOBaHHOCTh YMEHUH yCTaHABIMBATH NPHHAIE)KHOCTh HEOPTaHUYECKUX BEIIECTB 0 HX COCTaBY
K ONpenenéHHOMY Kilaccy (TpyIIe) CoeIMHEeHUH (POCThIe BEIeCTBa — METAUIBl U HEMETaJUIbl, OKCUJIBL,
OCHOBAHUS, KHCJIOTHI, aM()OTEPHBIE TUAPOKCU]IBI, COITH)

25

ChopMHUPOBaHHOCTH YMEHHIT HCIIOIb30BaTh XHMHUYECKYIO CHMBOJINKY UL COCTABICHUS (DOPMYIT BEIIECTB
U ypaBHEHUH XUMHYECKMX peakuuil, cucrematudeckyo HoMmeHkaatypy (IUPAC) wu tpuBuanbHble
Ha3BaHUs OTJEIbHBIX HEOPraHUYECKUX BELIECTB (yrapHbli ras, yrJIeKUCIbI ra3, aMMuak, ramésas
13BECTh, HETall€Hasi U3BECTh, IUTHEBAS COJA, IUPUT U IPYTHE)

2.6

CchopMHPOBaHHOCTE YMEHHWH XapaKTepH30BaTh (OMHCHIBATH) OOIIME XHMHUYECKHE CBOWMCTBA HEOP-
TFaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE T'€HETHYECKOH CBS3M MEXIY
HEOPraHW4YeCKHMH BEIECTBAMH C IOMOIIbIO YPAaBHEHUH COOTBETCTBYIOUIMX XUMHUECKUX PEaKIii

2.7

ChopMHPOBaHHOCTE YMCHHUH IUIAaHUPOBATh W BBINONHATH XUMHYECKHI SKCHEPUMEHT (pa3losKeHHe
MepoKcH1a BOJAOPOA B IPUCYTCTBUH KaTalM3aTopa, ONpeIeNeHne Cpeibl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIbHOTO HHAWKATOPA, BIMSHHE DA3NHYHBIX (DAKTOPOB HAa CKOPOCTh XHUMHYECKOH peaKIuy,
peaky HMOHHOrO OOMEHa, KAaueCTBEHHBIE pPeaKkLuM Ha cyiabdar-, KapOOHAT- M XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHs, pElIeHHEe SKCIEePHMEHTANBHBIX 3amad 1Mo TeMaM «Metamns» u «Hemeramms»y) B
COOTBETCTBHU C NpPaBUJIAMHU TE€XHHKH O€30MaCHOCTH NP OOpPAIIEHHU C BELIECTBAMHU U JIAOOPATOPHBIM
000pyI0BaHUEM; IPEACTABIATh PE3YNbTAThl XUMUYECKOIO JKCIIEPUMEHTa B (POpME 3alMCH ypaBHEHUH
COOTBETCTBYIOIIMX Peakiii ¥ GOpPMyIHPOBATEH BEIBOJBI HA OCHOBE ATUX PE3YJILTATOB

2.8

CdopmMupoBaHHOCTh YMEHUH cOOMI0NaTh NpaBUiIa MOJIb30BAaHUA XUMHUYECKON MOCYA0H 1 1abopaTOpHBIM
000pyIOBaHHEM, a TAaKKe IMpaBWiia OOpallleHHs C BEHIECTBAMU B COOTBETCTBHU C WHCTPYKLHSIMHU IO
BBINOJIHEHHIO JTA00OPATOPHBIX XUMHUUECKUX OIBITOB

29

CdopMHUPOBAaHHOCT, yMEHHH XapaKTepPH30BaTh XUMHYECKHE TMPOILIECCHI, JIGKAIIUE B OCHOBE
MPOMBIIIJICHHOTO MONYYEHHs CEPHON KUCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH MPEICTABICHHN
00 00IIMX HAYYHBIX IPUHIUIIAX U YKOJOTHYECKHUX MPOOIeMax XMMUYECKOT0 MPOU3BOJICTBA

XuMUs 1 KU3Hb. Pacuérnl

3.1

CdopMUpOBaHHOCTh MPEJCTABICHNH O XUMHYECKOH COCTABIIIOIIEH €CTECTBEHHOHAYYHOW KapTHHBI
MHpa, POJIM XUMUH B MIO3HAHUHU SBIECHUN IPUPOJBI, B (OPMHUPOBAHUM MBIIIICHHUS U KyJIbTYPHI INYHOCTH,
e (yHKUHMOHAIBHOW IPaMOTHOCTH, HEOOXOAMMOW JJIsl PELICHUS MPAKTUYECKUX 33/1a4 U 3KOJIOTHYECKU
000CHOBAHHOI'O OTHOHIEHHSI K CBOEMY 3/I0POBbIO U IPUPOTHOM cpejie

3.2

ChopMHUPOBAHHOCT YMEHUH KPUTHYECKH AHAIU3UPOBATh XMMHUUYECKYIO MH(GOPMAIUIO, IOIYy4aeMylo U3
Pa3HBIX HCTOYHHKOB (CPEICTBA MACCOBOM KOMMYHHKAIINH, CeTh MIHTEepHET U ApyTHe)

3.3

CdopMupoBaHHOCTh YMEHUII cOOMIOIaTh paBuiia SKOJIOTHYECKH 1IeJIeCO00pa3HOro MOBEIEHHUS B OBITY U
TPYAOBOH AEATEILHOCTH B IIEJISIX COXPAHEHHUs CBOETO 3/I0POBbS M OKPY Karolel MpUPOIHOH cpebl




Koa nposepsaemoro MpoBepsemble NnpegmeTHbIE pe3yabTaTbl 0CBOEHUA OCHOBHOM 06pa3oBaTenbHOI NPOrpaMmbl

pesynbrara cpeaHero obwero ob6pasosaHuns

Oco3HaBaTh OMACHOCTH BO3)1€I710TBI/I$I Ha KUBBIC OpPraHU3Mbl OHpeHeJ’IéHHLIX BCUICCTB, IIOHKMMasl CMBICII

34 nokazarens I1JIK, moscHATH Ha mpHuMepax CHOCOObI YMEHBUIEHHS U MPEZOTBPALICHHS HX BPEIHOTO
BO3JICHCTBYS Ha OPTraHU3M YeIOBEeKa
ChopMHUPOBaHHOCTE YMEHHI MPOBOAUTH BBIYHMCICHUS C HCIOJIb30BAHHEM MOHATHS «MAacCoBas OIS
BEILIECTBAa B PacTBOPE», 00BEMHBIX OTHOLICHHUH Ta30B MPU XMMHUUYECKAX PEAKIUIX, MacChl BEIIECTBA WU
3.5 00bEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYacTBYIOIIHUX B

peakuun BEHICCTB, TCEILUIOBOTO 3(1)(beKTa pcaknyu Ha OCHOBE 3aKOHOB COXpaHCHHUSI MacCChbl BCIICCTB,

IIPEBPAIICHUS M COXPAHEHHUS SHEPTHHU

INPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUA

10 KJIACC
Koa MpoBepsaeMmblii aneMeHT coaepKaHua
1 TeopeTnueckre OCHOBBI OPIraHUYECKOM XUMUH
IIpenmer opranudeckoil XumMuu: €€ BO3HMKHOBEHHE, pa3BUTHE M 3HAYCHHE B IIOJIYYUCHHH HOBBIX BEIIECTB M
11 MaTtepuanoB. Teopus cTpoeHus opranudecknx coeanaeHnit A.M. bytnepoBa, €€ 0CHOBHBIE MTOJIOKEHUS
CTpyKTypHBIE (QOPMYJBI OPraHUYECKHX BemIeCTB. [ OMONOrWs, W30MepHs. XUMHYEecKas CBSI3b B OPraHUYECKUX
12 COeIMHEHMSIX — OJIMHApHBIEC ¥ KpaTHbIe CBs3H. [IpencTaBineHue o KiracCu(pHKA OPTaHNIECKIX BEIIECTB
13 Homenkmarypa oprammdeckmx coeanHEeHWH (cUcTeMaTHdecKas) ¥ TpPHUBHAJIbHBIE HA3BaHHUS  BaXHEWIITUX
' MPEJCTaBUTENICH KIIACCOB OPraHMYECKHX BELIECTB
2 YrneBomopoast
ATKaHBI: COCTaB W CTPOEHHE, TOMOJOTMUYECKUH psia. MeTaH M 3TaH — MNpoCTEHIINE MPEeACTAaBUTENN aAJIKaHOB:
21 ¢dusnyeckue U XHUMHUUYECKHE CBOWCTBA (pEakIWH 3aMeUICHHs W TOPEHHs), HAaXOXAECHHE B IMPUPOJE, IONyYeHHE H
IIPUMEHEHNE
ATIKEHBI: COCTaB U CTPOEHHME, TOMOJIOTUYECKUM psii. DTUIEH U MPOMIIEH — MpOCTeHIIne MpeCcTaBUTENH AIKEHOB:
22 ¢usnyeckue W XUMHYECKHE CBOWCTBA (pEaKkUWH THIPUPOBAHHsS, TaJIOTCHUPOBAaHHS, THAPATAIMH, OKHCICHHS H
HOJUMEPU3AIMN), TOJyYeHHE U IPUMEHEHNUE
93 Ankanuensl: OyramueH-1,3 u MerwnOyramuen-1,3: cTpoeHHWe, BaKHEWIINE XWMUYECKHE CBOHCTBA (peaxius
noauMepusanun). [loyrydeHne CHHTETHYEeCKOro KaydyyKa U pe3uHbl
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUH psAll. ALETHIIEH — IPOCTEHIINI TIPEACTaBUTEIb AJTKHHOB:
24 COCTaB, CTpOEHHE, (pu3nueckue M XUMHUYECKUE CBOMCTBA (peakUMU THUAPUPOBAHMS, TJIOTCHUPOBAHMUS, TMIpaTalluy,
TOPEHNs), TOJy4YEeHHE U IPUMEHEHNE
Apensl. benzon: cocras, cTpoeHne, pru3nuecKue ¥ XUMAYECKHE CBOMCTBA (PEaKIMK IaJIOTeHUPOBAHUS 1 HUTPOBAHUS),
5 MOJy4eHWe W TpuMeHeHue. Toiyon: cocraB, CTpoeHHE, (QHU3MYECKHME W XUMHYECKHE CBOWCTBA (peakuuu
S TaJIOTeHHPOBAHUA M HHUTPOBAHM), MOJYYEHHUE W MpPHUMEHEHHE. TOKCHYHOCTh apeHOB. ['eHeTHueckas CBS3b MEXIy
YIIJIEBOIOPOIAMH, TIPUHAIICKANIMMH K Pa3JIMYHBIM KJIaccam
IIpupoHble UCTOYHHUKH yriieBo0pooB. [IpupoaHslii ra3 u nomytHele HedTsHbIE Ta3bl. HedTh U e€ npoucxoxaeHue.
2.6 CriocoObl  mepepaboTku He(TH: TEeperoHka, KPEeKHHI (TEPMHUYCCKHH, KaTATUTHYECKHH), NUpOsn3. [IpOJyKThI
nepepaboTKH He)TH, HX MPUMEHEHUE B TIPOMBIIUICHHOCTH U B ObITY. KaMEeHHBIH yrosb 1 IPOAYKTHI €ro rnepepaboTKH
3 Kucnopoaconepxaiiye opraHMuecKie COeANHCHHUS
IIpenensHble OQHOATOMHBIE CIMPTHL. METaHOM U 3TAHOJI: CTPOEHHE, PU3NYECKHE U XUMHUYECKUE CBOMCTBA (PEeaKkiuu ¢
AaKTUBHBIMM MeETaJUIaMH, TaJIOTeHOBOJOPOAAMH, TOPEHHE), NMpHMEHEHHe. BonopoaHble CBA3M MEXIY MOJEKYJIaMu
cnupToB. [leiicTBME MeTaHONa W 3TAaHOJA HAa OpPraHU3M 4YeJIOBeKa. MHOrOaTOMHBIC CIUPTHL. OTHIICHIJIMKONL |
31 TIIULEPUH: CTpOeHHe, (GU3MYECKHe W XHMHYSCKHE CBOWCTBAa (B3aMMOJAEHCTBHE CO INEJIOYHBIMH METaJUIaMH,
KaueCTBEHHAs] peakiysg Ha MHOTOATOMHBIC cnMpPTHI). JleiicTBHe Ha opraHusM denoBeka. [IpuMeHeHHe IIHLIEpUHA U
STHJICHIJINKOJIS
3.2 ®deHo: cTpoeHHe MOJIEKYJIbI, HH3HIEeCKUe 1 XUMHYecKue cBolcTBa. TokcnaHocTh heHona. [Ipumenenue Gpenomna
Anpneruapl U KeToHbl. PopManbleru, aneTaibJerua: CTpoeHre, (GU3UUEcKue M XUMHUYECKHE CBOMCTBA (peakuuu
33 OKHCJICHUS! M BOCCTAHOBJICHNsI, KAUECTBEHHbIE PEAaKLIUN), TOJIy4eHUE ¥ TPUMEHEHUE




Kopg

MpoBepsaeMblii 3an1eMeHT coaepiKaHua

OnIHOOCHOBHbIE Ipe/eNbHbIe KapOOHOBBIE KUCIOTHL. MypaBbHHAsE M YKCyCHas KHCJIOTBI: CTPOCHHE, (QU3MUECKUe H
XHUMUYECKHe CBOMCTBa (CcBOicTBa, o0ImIMe I Kilacca KHUCIOT, peakius STepUPHUKALUU), NTOJYyYSHHE U MPUMEHEHHE.

34 CreaprHOBasl W OJIEMHOBAsI KUCJIOTHl KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX KHCIOT. MpUIa Kak COJIM BBICHIMX
KapOOHOBBIX KUCIIOT, MX MOIOIIEE JICHCTBHE
CrnoxHble 3QUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. [Maponu3 cioxkHbIX 3¢upoB. Kupbl. ['maponus xupos.
35 [Ipumenenue >xupoB. buonornyeckast posb KUpoB
YrneBozpl: cocTas, Kinaccu(ukauus yrieBoJoB (MOHO-, M- U ToJMcaxapuabl). I JIF0K03a — MpoCcTeHnid MOHOCAXapu/I:
0COOEHHOCTH CTPOCHHS MOJICKYJIbI, (PU3MYECKHe U XUMHUYECKUE CBOMCTBA (B3auMojeiicTBue ¢ ruapokcuaom meau(1l),
OKHCJICHHE aMMHAuHBIM pacTBOpoM okcuzaa cepebpa(l), BoccTaHoBineHue, OpoKEHHE TIJIIOKO3bl), HaXOXJICHHE B
36 npUpoje, IpHIMeHeHHe, onosormdeckas ponb. Porocuntes. OpyKkTo3a Kak M30Mep TIMIOKO3bl. Kpaxman U mestono3a
Kak NpupojHble nojuMepbl. CTpoeHHe Kpaxmaia M 1eJulo103bl. Du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmaia
(TUpoIK3, KAYeCTBEHHAS PEaKIHsl C HOIOM)
4 A3oTCozepKallue OpraHuuecKre COeJMHEHH
AMUHOKHUCIIOTHI KaK aM(OTEpHbIe OpraHnyecKie coequHeHus. PU3nuecKre 1 XMMHUIECKUE CBOIICTBa aMUHOKHCIIOT (Ha
4.1 npuMepe riunrHa). brojormaeckoe 3HaueHNe aMHHOKUCIIOT. [lenTuabt
Benku kak mpUpoAHbIE BEICOKOMOJICKYJISIpHbIE coenuHeHus. [lepBuyHas, BTOpUYHAS M TPETHYHASI CTPYKTypa OENKOB.
4.2 XUMHYECKHE CBOMCTBA OEIKOB: THAPOIIN3, NEHATYPAIsl, KAUeCTBEHHBIE pEaKIINH Ha OEIKU
5 BrIcOKOMOJIEKYISIpHBIE COCAMHEHUS
OCHOBHBIC MOHATUSI XUMHU BBICOKOMOJICKYJISIPHBIX COEJIMHEHHUH: MOHOMEp, MOJIMMEP, CTPYKTYpHOE 3BEHO, CTEICHb
51 MOJIMMEPU3ALIUH, CPElHAS MOJeKyssipHass mMacca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECJUHEHHH —
HOJIMMEpH3alys ¥ NOJTUKOHICHC AL
5.2 OKCneprMeHTaIbHbIE METOABI W3yYEeHHs BEIEeCTB M WX INPEBPALICHHUH: O3HAKOMIICHHE C 0OpaslaMH IMPUPOIHBIX H
' HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKoB. [ToqyueHne CHHTETHYECKOT0 KaydyKa U Pe3HHbI
11 KJIACC
Kop, MpoBepAeMblii 31eMEHT coAepKaHUA
1 Teopernueckre OCHOBBI XUMHUU
XuMHUYeCcKHi 371eMeHT. AToM. SIpo aroma, n30Tombl. DIeKTpoHHAsA 000JI09Ka. DHEPreTHYeCKUe YPOBHH, MTOTyPOBHHU.
11 ATomHBIE OpOuTaNy, S-, P-, d-amemenTsl. OCOOECHHOCTH paclpeeieHns JJIEKTPOHOB IO OpOWTAIsIM B aroMax
9JIEMEHTOB IMEPBBIX YETHIPEX MEPUOTOB. DIEKTPOHHASI KOHHUTYpaIys aTOMOB
Ilepuonuueckuii 3axoH u Ilepnoguueckas cucrema xuMuueckux eMentos JI.M1. Menaeneesa. CBsi3p 1epHOANYECKOTO
3akoHa M Ilepmogudeckoil cucTeMbl XUMHUYeCKHX 31eMeHTOB (.M. MeHneneeBa ¢ COBpEMEHHON TEOpHUEH CTPOCHHUS
12 aTOMOB. 3aKOHOMCpHOCTI/I M3MCHEHUS CBOMCTB XMMHUYECKHX JJIEMEHTOB M 06pa3yeM1>1x HUMH IPOCTBIX U CIIOKHBIX
BEIIECTB I10 IPYIIaM 1 IeproaaM. 3HaYeHHE MEPHOINYECKOr0 3aKOHA B Pa3BUTHN HAYKH
CrpoeHue BelecTBa. XUMUYECKas CBsI3b. BUIBI XUMUYECKOH CBSA3U (KOBAJEHTHAsI HEMOJSApHAs U MOJSIpHAs, HOHHAS,
13 MeTaJunaeckasi). IoHbI: KaTHOHBI M aHUOHBI. MeXaHn3Mbl 00pa30BaHUs KOBaJIEHTHONH XUMHUYECKOW CBS3M (0OMEHHBIH
W JIOHOPHO-aKIeNTOPHBIH). BogopoaHas cBs3b
14 BanentHocTs. DnekrpooTpunatenibHoCcTh. CTENeHb OKUCICHUS
BemiectBa MOJIEKYISpPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIIBI
1.5 KPUCTAUIMYECKUX PEIIETOK. 3aBHCUMOCTh CBOMCTBA BELIECTB OT THUINA KpUCTalaMyeckod pemérku. [lonarue o
JIUCTIEPCHBIX cucTeMax. MICTHHHBIE M KOJIJIOWAHBIE pacTBOPbl. MaccoBas 10Jis BEIECTBA B paCTBOPE
1.6 Knaccudukanus Heopranmyeckux coenuHennil. HomMeHknaTypa HeOpraHnueckux BeIecTB
Xumudeckas peakuus. Kiaccudukanus XMMHYECKHX PEaKIWid B HEOPTraHUYECKOH WM OpraHMYecKOW XHMHH. 3aKOH
L7 COXPaHCHUS MACChl BEUIECTB, 3aKOH COXPAaHCHU 1 NPEBPAICHUS SHCPIUU TPU XUMUYCCKUX PCAKIIUAX
1.8 CKOpOCTb peaknuu, €€ 3aBUCUMOCTb OT Pa3INYHBIX (haKTOPOB
OO6parumble peakiuy. XUMHUYECKOoe paBHOBecue. PakTOpbl, BIMSAIONIME HAa COCTOSIHUE XMMHYECKOTO PaBHOBECHSI.
19 ITpunuun Jle Hlarense
Onexrponuruyeckas guccorpaiys. CuibHble U cnadble 3mekTpoiauTthl. Cpena BOIHBIX PacTBOPOB BEILECTB: KHCIHAs,
110 HeWTpaJibHas1, 1esIouHas. Peakiimm HOHHOrO oOMeHa
1.11 OKHUCIINTENHHO-BOCCTAHOBUTEIIbHBIE PEaKIIUU
2 Heoprannueckast xumust
21 Hemeramner. Ilonoxenne nemeramnoB B Ilepumommdeckoil cucreme xumudeckux snemeHToB (.M. MenneneeBa u

0COOCHHOCTH CTPOCHUSI aTOMOB. duznueckue CBOWCTBA HEMETaJUIOB. AJ'IJ'IOTpOHI/IS{ HCMCTAJlJIOB (Ha IIpuMepe




Kop, MNpoBepseMblil a1eMeHT cogepXaHus
KHCJIOpoJ1a, cephl, hochopa u yriepoaa)
XWUMHUYECKHE CBOMCTBAa BaXKHEUIIMX HEMETAJUIOB (TaJIOTEHOB, Cepbl, a30Ta, Qocdopa, yriepoia u KpeMHHS) M HX
2.2 COCIMHEHUH (OKCHIIOB, KHCIOPOJCOAEPKAIIUX KHUCIOT, BOJOPOIHBIX coeanHeHui). lIpuMeHeHHe Ba)KHEHIINX
HEMETAIIIOB U MX COCAUHEHUI
Meramnsl. Ilonoxenue wMetawioB B llepnonndeckoil cucteme xumuuyeckux aneMeHToB J[M. Menneneesa.
2.3 OCoOEHHOCTH CTPOSHHMS DICKTPOHHBIX 000J04eK aTOMOB MeTawioB. O0mme ¢pu3ndeckue cBoHCTBa MeTa/uioB. CIutaBbl
METAJUIOB. DJIEKTPOXUMHUUECKHUI PsiJl HATPSDKEHUH METaJIJIOB
XWUMHUYECKHE CBOIMCTBA BAXKHEHIINX METAJUIOB (HATPHUM, KaJWii, KaNbLUi, MArHUH, aJJFOMUHUH, LIWHK, XPOM, JKEIIe30,
24 MeJib) U X coeinHeHni. O0ue cnocoObl norydeHus MetamioB. [IpuMeHeHre MeTaIoB B OBITY U TEXHHUKE
25 I'eneTnyeckas CBsI3b HEOPraHMYECKUX BELIECTB, IPHHAIICKAIINX K PA3IMYHBIM KJIaccaM
3 XuMus U )KU3Hb
Ponp xumMum B 00ecreyeHHH SKOJIOIMYECKOH, SHEpreTHUeCKOW W TMHIIEeBOil 0e30MacHOCTH, Pa3BUTUU MEIULIUHBI.
3.1 TToHsATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYCCKHX PEaKIUi
Ipencrasnenust 06 OOIMX HAYYHBIX MPUHIMIIAX MPOMBIILICHHOTO MOJyYeHUs BaKHEHIIINX BellecTB. YelloBeK B MUpE
BEIIECTB U MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIC MaTepHaibl, KOHCTPYKIMOHHBIE MaTepHajbl, KPacKH, CTEKIIO,
3.2 KepaMHKa, MaTepHaIbI IS 3JIEKTPOHUKH, HaHOMATEPHAIIbI, OpraHUYECKHE
Y MUHEpaJIbHBIE YIOOpEeHHUs
33 XuMHsT ¥ 3[0pOBbE 4YEJOBEKAa: TMpaBHWa HCIIOIb30BAHUS JICKAPCTBEHHBIX IIPEMaparoB, IMpaBuia 0e30MacHOro

HCII0JIb30BaHUs IpEIiapaToB OBITOBOM XUMUU B HOBCG,Z[HCBHOﬁ JKU3HU




YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., AKInoHepHOE 00IIECTBO
«3narenbctBo «IIpocBemenuey, 2023
» Xumus, 11 xmace/ I'abpuensa O.C., OO011ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxknnonepHoe obmectBo «M3narensctBo «IIpocemenuey, 2024

Ilepuonuueckas cucrema xumudeckux snemenToB /.M. MenneneeBa, Tabiniia paCTBOPUMOCTH,
ANEKTPOXUMUYECKUH Psii HAPSKEHUS METAIIIOB

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
Beeaute 1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Meroaudeckoe nocodue — 6a30BbIil ypOBEHB
- M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XuMHUs B TECTax, 3ajadyax, yrnpaxHeHusx. 11
kiace» — M.: llpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposnbHbIe U
MIpOBEPOYHBIC PabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHast kHUTa 115
yautessi». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoa, A.I'.Benenckas «Xumus 11 knacc: HacTonbHas kKHUTA 115
yuutens». Yacte 2 — M.: JIpoda, 2022 ro.

6. O.C.I'abpuensn, I1.B.Pemeros, .I".OcTtpoymoBa «3agaduu o XMMUU U CIIOCOOBI UX
pemenus» - M.: «/Ipoda», 2021rox.

7. B.I'. lenucoBa «Xumus 11 xinacc noypounsie miansl mo yueonuky O.C.I'abpuensina,
I".I".JIsicoBoit» - Bonrorpaa» Yuutens 2018roz.

8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 knace», - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensn, N.I".octpoymoB « XUMHUYECKUI IKCTIEPUMEHT B 1ikoje 11 kmacey; - M.:

Hpoda. — 2019 rox.



IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
Beenute _ Beemuremannbiehttp://www.chemnet.ru I'azera «Xumusi» u caiit muist yaurens «5 uny
Ha YPOK XHUMHUU»

http://him.1september.ru Enunas xomiekus LIOP: IIpeaqmeTHas KOJUICKITUS « XAMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAy4YHBIE SKCTIEPUMEHTHI:
xumust. Komekmust Poccuiickoro 06meo6pa3oBaTelbHOTO TopTaa

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

http://www alhimik.ru Beepoccuiickast omummnmaia mKOJIEHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opraamueckast XuMusi: SJCKTPOHHBIA y4eOHUK IS CPETHEH TIKOJIBI
http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN y4COHUK

http://www hemi.nsu.ru OTKpBITHI KOJIISIK: XUMUS

http://www.chemistry.ru JIluctaHmoHHasr 0JIMMITHAA IT0 XUMHUH: TSIICKOMMYHHKAITUOHHBIH

00pa3oBaTeNIbHBIN MPOEK.






