MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
JlemapramMmeHT 00pa30BaHUA U HAYKH
XaHTbI-MaHCHHICKOr0 aBTOHOMHOTI0 OKpyra - FOrpsi

BOY «IO0ropckuii pusuko-mareMaTH4eCKUH JULEH-UHTEPHAT)

JIOKYMEHT HOJIUCAH
JIEKTPOHHOM TTOAITUCHIO

Ceprudukar: 22860BD2E7836880BA85SD7C3E27BDS558
Brnaneneu: Mam6eros beitmen6ek Tanaii6exoBuy
JHeiictButenen: ¢ 20.09.2022 no 14.12.2023

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

HA MEJaroruyeckoM COBETE METOJNYCCKOHU KOMHCCUEHU I[I/IpeKTop

[Tpotokon Ne 1 ot «31»

aBrycra 2023 1. B.T. MambGeToB
npuka3 Ne 165 ot «31»
asrycra 2023 r.

[Tpotokon Ne 1 ot «31»
aBrycra 2023 1.

OcHoBHast 00pa3oBaTeIbHas MporpaMMa CpeHero o0uero oopa3oBaHus

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb)
10 — 11 xmaccel

Cpoxk ocBoenus 2 roga

r. Xanutel-Mancuiick 2023



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparuu Ha niepuon 10 2025 roga» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBIIIM
koHnentyanbHbie TookeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
COJEpKaHUs, pe3ylbTaToB OOyYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON  OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOIIMM 3TAallOM peau3alud  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXe 3KOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEJHEro o0Iero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESICHbl B
nporpaMmMe MO0 XMMHUHM C Y4YETOM CHeUU(PUKA HAyKHM XUMUH, €€ 3HAUYCHUS B
NMO3HAHWU TPUPOJLI U B MaTEpPUAIBbHOW MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eJedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSL KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT 0coOylo posib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3JIaHUE LEJIOCTHOTO MPEJCTABICHUSA 00 OKpYXaloIleM MHUpPE Kak O €IMHCTBE
OPUPOJIbI U YeNIOBEKa, KOTopoe (HOopMHUpYyeTcs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX TPOOJIEM YCTOMUMBOTO pPAa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  npeamMeTa  «XUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckoil xumuu. @opMUPOBaHUE JAHHON CUCTEMbl 3HAHUW NPU HU3YYCHUHU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMus» cQopMupoBaHa B MporpaMMe MO XMMHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJI€BOAOPOJIOB 10 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMueckod XUMHM MOJYYarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKlUu.

[lon HOBBIM yrjaoM 3peHUss B IpeaMmere «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHYECKo peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias u HeopraHudeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIUH,
riy0oke TIOHSATh MCTOPUYECKOE W3MEHEHHE (QYHKIMA OSTOr0 3aKoHa — OT



o06o011aromiel 10 0OBACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIAJTHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aHMOCBSI3M XUMHUHU C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIHLHON W MPAKTHUUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUHU M MPAKTUYECKHUX MPUIOKEHUH XMUMHH, TOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIMUBATh HUHGOPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS HHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENIbCKUX 3a/1ad. B 1emom coaepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  M3YYEHHS OPUEHTUPOBAHO  Ha
(dbopMupoBaHUE y OOYyYaIOIIUXCS MHPOBO33PEHUYECKONM OCHOBBI Il MOHUMAaHMS
¢unocopckux uned, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBICHUW MyTEM OSKCHEPUMEHTa H
pEelIeHUs] MPOTHUBOPEYMII MEXIAy HOBBIMH (haKTaMHM U TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmnane pemeHus 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMATU3ALMU
OOy4JaromMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JEHCTBMI, UMEIOIMX ©0a30Boe 3HAUCHHE JUIf
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, TIOUCKa, aHalu3a u
00paboTku nH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OMbITa TPAKTUYECKOM
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHus XMMUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU ONPEICICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO MPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3y4YeHUs
IpeMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHHUS IVIABHBIMHM LIEJSIMH W3Y4YEHHUS MpEeaMeETa



«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opMUpOBaHWE CHCTEMBl XHMHUYECKMX 3HAHMM KaK  Ba)KHEHIICH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIe MOHATHUS, (GyHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (OpMUPOBAHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX ISl MPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIIHNX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Dpa3BUTHE YMEHHI U CIIOCOOOB JIEATEIbHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro o0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ aTuM, conepkaTeslbHasi XapaKTepUCTUKA LNl U 3a1a4 U3y4CHHUs
IpeaIMeTa B IPOrpamMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM NPHUOPUTETAMH B CHCTEME CpelHero oodmiero odpazoBanus. CeroaHs B
OpEernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArnovYTEeHUe
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHUs, OpPHUEHTHPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOcoOaMu u
YMEHUSIMH aKTUBHOTO TMOJIYYEHHUS 3HAHUN U NMPUMEHEHHUS UX B PEaJbHOW >KU3HU
JUISL peIIEHUS TPaKTUYECKUX 3a/1ay.

B cBA3M C 3TUM IpU U3y4YEHUM NpeaMera «XHMHsD JIOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKHUE LIENU U 33J]a4M, KaK:

ajanTaius 00y4arolUXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIErOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX »KU3HEHHBIX CUTYyalUsX, CBS3AHHBIX C BEIIECTBAMHU U UX
PUMEHEHUEM;

dbopMupoBaHue y O0OydYarolUMXCsl  KJIKOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIINM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOAMMBIX [UIsi MPUOOPETEHUsl OIbITa AEATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OIEHKH C MO3UIUI
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;

pa3BUTHE MO3HABATEJBHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN 00yUaroImMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE



3HAHMS IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOU MH(OPMAIIUU XUMHYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOIOAaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TMPOBEJIECHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYCCKOUN
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PEIICHUH TJIOOAIBHBIX IPOOJIeM
pallMOHANILHOTO MPUPOJOTOJIb30BAHMUSI, TTOTIOJIHEHHSI SHEPIEeTUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOro
OTHOUIIEHUS K TPHUPOJE M CBOEMY 3JI0pPOBbIO, a TaKKe MPUOOPETEHUsS OIbITa
WCIIOJB30BaHUs TOJYYEHHBIX 3HAHUW ISl TPUHSTUS TPAMOTHBIX pEUICHUN B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeIMETHON 00sacTu «EcTecTBeHHO-HAay4YHbIE
IPEAMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE MToOsI0KeHUA. CTPYKTYpHBIE (hOPMYIIBI
OpraHWYECKUX BeIEeCTB. ['omMonorus, wn3omepus. XHMHYECKass CBA3b B
OpPTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpraHUYECKUX COCIMHEHUN (CUCTEMaTW4yecKas) W TpPUBHAIbHBIE Ha3BaHUS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W MX NPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HX
OCHOBE, MOJICIUPOBAHUE MOJEKYJl OpPraHMYECKHUX BEIIECTB, HaONIOACHHE U
ONMCAHNE JEMOHCTPAIIMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHMYECKMHA psa. MeraH W 3TaH —
npocTeilline NPEeACTaBUTENN alKaHOB: (PU3NYECKME U XUMHUYECKHE CBOWMCTBA
(peakiuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpocTeiiliie NPEACTaBUTENN AaJKEHOB: (PU3WYECKHE W XHMHUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOT€HUPOBAHUS, TUApaTallMd, OKHUCJICHHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKHE CBOMCTBA (peakiusi nojaumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psifl. ALleTHIIEH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, (puU3MYECKUe M XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHue. Tonyon:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTnyeckas CBsI3b MEXIy YIVIEBOJOPOJAAMH, NPHHAMICKAIIMMHU K
Pa3INYHBIM KJIACCAM.

[IpupoaHple MCTOYHUKHM YIVIEBOXOPOAOB. lIpupoaHslii ra3 W NOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTky He(pTH, UX NPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIEIHpOBAHUE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHNUE ITHIIEHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOAHOI0 BEUIECTBA WM NMPOAYKTA PEAKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmuuepuHa v TUICHIJIMKOIIS.

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

Anbaerugipl U kemowuwvl. DopManbplIerui, aleTaJIbJICTUl. CTPOCHHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJYyYEHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
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 KAapOOHOBBIX KUCHOT. ['muponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

pOJIb )KUPOB.
YrneBonmpl:  cocTtaB, KiacCUUKAIUs ~ yriaeBoAoB  (MOHO-, JH- U



nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe W XHMHUYECKHE CBOMCTBAa (B3aUMOJECUCTBUE C
rugpokcuaom meau (I1), okucieHrne aMMHadHBIM pacTBOpoM okcuaa cepedpa (1),
BOCCTAHOBJICHHE, OpPOKEHHME TJIOKO3bI), HAXOXKICHUE B TMPHUPOJE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u memntono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana u
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEaKIIHs C HO0M).

DKCHepUMEHTAIbHBIE METOABl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUA:
MIPOBEICHNE, HAOJIOJCHUE W OMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugoM Mmemau (l1)), MHOTOaTOMHBIX CIUPTOB (B3aMMOJCHCTBHE TIIHMIEPUHA C
ruapokcuaom meau (1)), anprerunoB (OKUCIEHHE aMMHAAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom memu (I1), B3ammojmeicTBHE Kpaxmama ¢ HOJIOM),
MPOBE/ICHNE MPAKTUYECKOU PabOThI: CBOMCTBA pacTBOpPa YKCYCHOU KHCIIOTHI.

Pacuérnbie 3aauu.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOIYKTa PEaKIMH MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MM IMTPOTYKTOB PEAKIINN).

A3oTcojiepKalme OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUYCHWE aMUHOKHCIIOT. [lenTumpl.

benku kak NpUPOIHBIE BBICOKOMOJICKYJISPHBIC COeIWHECHMS. IlepBuuHas,
BTOpPUYHAS M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIEPUMEHTAIBHBIC METOJbl HM3YYCHHS BEIIECTB M WX IMPEBpAICHUI:
HAOJFOICHHUE W OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpAIus OCITKOB MIPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOTMMEPHU3AIIUH, CPEAHIS MOJICKYJISIpHAS
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pasiiaMu MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, TIACTMAcCC,
Kay4qyKOB.




MexnpeaMeTHbIe CBSI3H.

Peanuzanust MEXIpEeIMETHBIX CBS3E€H IMPU U3YYEHUH OPTaHUYECKON XMMHUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTECTBEHHO-
HAYYHBIX TOHSITUWA, TaK W TOHSTUH, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTJCIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIYHOCTb, HAOII0IEHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIUPOBAHUE.

®usuka: Marepus, DJHEPIHUs, Macca, arToM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUI ypOBEHb, BEIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
pecypchl.

TexHONorus: IHUILIEBbIE MPOAYKTHI, OCHOBBI PAaUMOHAIBHOIO IHUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuMUYEeCKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpesesieHusl 3JIEKTPOHOB MO OpOUTANIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NepuoaANUECcKOro 3akoHa U llepronnueckoil cuctemsl
xumudeckux aneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHue MepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XUMHYECKOM CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemecTtBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTATUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEEeCTBa B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEAMUHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKON M OPraHMYEeCKOM XHMHH. 3aKOH COXPAHEHMSI MAcChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMu4deckoro pasHosecus. [Ipunnnn Jle [Hlatense.

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

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W MX NPEBPALICHUN:
neMoHcTpanus tabiun «Ilepuoguyeckas cucrema xumudeckux sneMentos 1. U.
MenneneeBay, M3ydeHHE MOJeENeH KPUCTAIUIMUECKUX PEIIETOK, HaONIOJEHHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3jiokeHUE NepoKCUIa
BOJIOPOJIa B MPUCYTCTBUU KaTaJau3aTOpa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO oOMeHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BiusHue pa3nuuHbiXx (akTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETBI C MCIIOJIB30BAHUEM IIOHATHUS «MaccoBas
JIOJIs BEILLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xumuueckux sjementoB JI.M. MeHneneeBa U OCOOEHHOCTH CTPOEHHSI aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETANIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXKHENIINX HEMETAJUIOB U UX COCUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoil cucteMe XMMHYECKHX




anemenToB /.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢gusndeckue cpoiicTBa MeTaioB. CIiaBbl METaJUIOB.
DIIEKTPOXUMHUYECCKHUI PSJT HAMPSIKEHUN METAJLJIOB.

XUMUYECKHE CBOWCTBA BAXKHEUIIMX METAJUIOB (HATpUM, KaJlUid, KaJbIIH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. [IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAJIbHBIE METOJbl HM3Y4YEHHsS] BEIIECTB W HX IPEBpaICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAJLIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT ¥ IIEJI0Y€H, KaUeCTBEHHBIC PEAKIIMM HAa KATHOHBI METAJIIOB).

Pacuétnbie 3ana4u.

Pacuétbl mMaccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéTrhl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
W3 BELIECTB UMEET IPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMun B 00€CIEUYEHUM KOJOTUYECKOM, SHEPTreTUUECKON U MUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loOHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHST U 3I0pPOBBE YEIIOBEKA: MpPaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO WCIIOIb30BaHUS MpenapaToB OBITOBOM XMMHUU
B ITIOBCEHEBHOM JKU3HH.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpraHM4ecKol XuMuM B 11 Kiacce ocyIIecTBISIETCS YEPE3 UCIIONIb30BAHUE Kak
OOLIMX EeCTECTBEHHO-HAYYHBIX TMOHSTHH, TaK U TOHATUN, SBISIOLIUXCS
CUCTEMHBIMM JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKkauus, MNEePUOAUYHOCTb, HAOIIOIEHHE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusnka: MaTepusi, JHEPTUsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,



U30TOI, PaJHMOAKTUBHOCTh, MOJIEKYJa, SHEPreTHUECKUIl yPOBEHb, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BELIECTBa, (PU3MUYECKUE BEIWYMHBI M €IUHUIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPraHU3Me.

['eorpadus: mMuHEpasnbl, TOPHbIE MOPOABI, MOJE3HbIE UCKOMAeMble, TOIUIMBO,
pecypcehl.

TexHONOTHSI: XUMUYECKas MPOMBIIUIEHHOCTh, METAJUTypPIHsl, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEepPHAIOB, CEIHCKOXO3AMCTBEHHOE IPOU3BOJICTBO, MHUIIIEBAs
NPOMBIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX TIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTe€pHaJIOB,
AIIEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



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
OOyYarOIIMMHUCST TPOTPAMM  CpPETHEro oO0Iero o0pa3oBaHus (JUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeaMeTa «XUMHSD» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEEIICHUIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

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 YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCIUTATEIBHOU JAESATENBHOCTU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaxkaroT
c(OpPMHUPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIHbHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
4acTH:

1) rpasKaaHCKOro 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 JEATEIBHOCTH IMPU CO3JaHUH
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) IAaTPUOTHYECKOI0 BOCIIMTAHHUS

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 ~ HAOJMIOJEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
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, STUYECKOTO ITOBEACHUS;

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

TOTOBHOCTH OLIEHUBATH CBOE IOBEJCHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

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

coOJroicHUsT TpaBWJI 0e30MmacHOro OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIOCH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

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

YCTAaHOBKA Ha aKTHMBHOE Y4YacTUE€ B PEIICHUM MPAKTUYECKUX 3aaad
COI[MAJIbHOM HAIPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyAa U pe3yibTaTaM TPpyAOBOU NEATEIbHOCTH;

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) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

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

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HSKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEJIbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JICUCTBUN U MPEIOTBPAILATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HJICOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JI0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUISI COBPEMEHHOMU
HMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM poOJd B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, OOCCIICYCHUH YCIOBUMN
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

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



NOJTy4aeMble 3HAHUS JUIsl aHAINU3a U OOBSCHEHUS 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 CaMOCTOATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHUS s
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

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 MTOTPEOHOCTSIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
NESTEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE 11 (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIe TOHSATHUS, OTpaXKarouue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
WCITOJIB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIIecC, CUCTeMa, HayIHBIA (haKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0OBaHNe, HAOTIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH ¥ COITMATLHOW KOMIIETCHITUN O0YJarOIINXCS;
CIIOCOOHOCTH o0y4Jarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesiTh LEIH JEITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C OCTABICHHBIMU LIEJISIMU;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEpHbIE MPU3HAKUA TOHSITHN W YCTaHaBIMBAaTh UX B3aUMOCBS3b,
MCITI0JIb30BAaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAECIbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH ISl KJIAaCCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIii;

yCTaHaBIMBAaTh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHYECKHE pPACCYKIEHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJINYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKON
peakiuy — TMpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
pEaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIBbHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHHUs HaOI0JaTh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOU
JESTEIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHasi JIUTeparypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIE MOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEITPOTUBOPEYHBOCTb;



bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3TUYHBIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

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

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

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

UCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHHS MPE/JI0KEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaan3alud y4eOHOro MpoeKTa u (hpopMyIupoBaTh BHIBObI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENIFHO TIJIAHUPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}exTUBHBIN crnoco0 HMX pemeHus ¢ y4ETOM MOJY4YeHUS HOBBIX 3HAHUUA O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHalM3a
¥ CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHHUM O XHUMHYECKOH  COCTABJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHU B T[IO3HAHUU SIBJIICHUU



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

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
paguKall, U30MEpPHUsl, N30MEPBI, TOMOJIOTUYECKAN DAL, TOMOJIOTH, YIJIIEBOAOPOIBI,
KHCJIOPOJ U a30TCOJAEpKAIIUE COCIUHEHUS, MOHOMED, IOJIUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiecTB A.M. ByTiepoBa, 3aKOH COXpaHEHMSI 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
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHITHUH,
YCTaHaBJIMBAaTh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MIPEBPALICHUI OPTaHUYECKUX COEIMHECHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOMN)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OpPraHMYECKMX BELIECTB JUISl WIUIFOCTPALMHA HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3yYEHHBIX
OpPTraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COEJIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEAUHEHMS), [aBaTb WM Ha3BaHUA 110
cuctematudyeckoit Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITWIEH, MPOMUIEH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbaerui], aleTaablIerul, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

cOpPMHPOBAHHOCTh YMEHHS OIpPEACNATh BHAbBl XHMHYECKOW CBSI3U B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHUS
oprannyeckux BemectB A.M. BytnepoBa 1uist 00bsICHEHHS 3aBUCUMOCTH CBOICTB



BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPECTABUTENECH pPa3IHMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJICH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOID,
TIIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYTIO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOJUTH BBIUYMCIACHUS 10 XUMHYCCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIECTBA WJIM MPOIYKTA
peakiuu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTIOJb3YEMbIX B XUMUW TIPH U3YYCHUU BEIIECTB U
XUMHUYECKUX SBJICHHUHA (HaOI0ICHNEe, H3MEPEHHUE, IKCIIEPUMEHT, MOJICTTMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUSl JUIsl TPUHATHS pElIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallMAX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpPYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHUH ITUTAHWPOBATH W BBHITIOJHATh XWMHYCCKHM
AKCIIEPUMEHT (TIPEBpAIICHNS OPTaHUYECKUX BEIISCTB MPU HATPEBAHHH, ITOTYUCHUE
STWJIEHA M W3YYCHHE €ro CBOMCTB, KauyeCTBEHHBIE PEAKIUU OPraHUuYeCKHUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMHU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BCIIECTBAMH M J1AOOPATOPHBIM OO0OpPYIAOBaHUEM, TPEIACTABIATh PE3YJIBTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHCHUH COOTBETCTBYFOIIHMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHMYECKU
[€JIECO00Pa3HOT0 TOBENEHUS B OBITY W TPYAOBOM NEATETBHOCTH B IIEJSIX



COXpPAHCHHsI CBOETO 3/I0POBbSI U OKPYKAIOIICH MPUPOIHON CpeNbl, OCO3HABAThH
ONAaCHOCTh BO3JICHCTBUS HA JKHUBBIC OPTraHU3MbI OIPEICIEHHBIX OPTaHUYCCKHX
BCIIECTB, MOHMMAas cMbIca Tokaszatens I[1JIK, moscHsATh Ha mpuMepax CrocoObI
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBHS Ha OPraHU3M
YeIIOBEKa,

U OOYYaIOIIMXCSl C OMPaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBS: YMCHHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAX ITO3HAHMS BEIIECTB U
XUMHYCCKHX SBJICHHIA;

Ui CHETbIX H CcHa0OBUAANIMX OOYYAIONIMXCS: yMEHHE WCIOIb30BaTh
penbeHO-TOUCUHYIO0 cUCTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKHX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOIias U HeopraHuyeckas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJIUM XUMHH B TIO3HAHUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs] MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUIM 3J€MEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(koBaJIeHTHAs, MOHHASI, METAJTUYECKas, BOJOPOAHAS ), KPUCTAIIMYECKAs PEIIETKA,
TUMBl XUMHUYECKUX  PEAKUHMA, PpacTBOp, DJEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTUYECKON auccolmanuu, nepuoandeckuit 3akon J[. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAlCHUsI SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN S3BIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAllMe B OCHOBE NMOHUMAHMS NMPUUYUHHOCTH H
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MMaCHOM HCTIOJB30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM ESITEIHLHOCTH YEIIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSATHH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY JJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremaruieckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbId Ta3, YIJIEKUCIBIA a3, aMMHaK, raméHas
W3BECTh, HETAIEHAS N3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHC);

c(hOpMHPOBAHHOCTH YMEHUHN OMpPEAEIATh BAJCHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCIUMHEHHUSAX PAa3IMYHOrO COCTaBa, BHUJ XUMHUYECKOU
CBsI3M (KOBaJCHTHAsl, MOHHAS, METAJUIMYECKAsl, BOJIOPOHAS) B COSAMHEHUSIX, THII
KPUCTAJUTMUECKONW PEIMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJICKYJspHas,
WOHHAs, METAJUTMYECKAs ), XapakTep Cpeabl B BOAHBIX PacTBOpPaX HEOPTaHUUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh yMEHUMN yCTaHaBIUBAThH MPUHAIIICKHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEACIEHHOMY KIacCy/Tpymie
COCIMHECHUU (IMPOCTHIC BEIIECTBA — METAUTBl U HEMETAJLIbI, OKCHIbI, OCHOBAHHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHUW PACKpPHIBATH CMBICI IMEPUOJAMYECKOT0 3aKOHA
JO.U. MenneneeBa W JEMOHCTPUPOBATH €0  CHUCTEMATH3UPYIOIIYIO,
OOBSCHUTETHLHYIO U IPOTHOCTHYECKYIO (PYHKITHH;

cOPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh dJICKTPOHHOE CTPOCHHE
aTOMOB XHUMHUYECKUX »dJieMeHTOB |4 mnepuonos Ilepuoanueckoil cHUCTEMbI
xuMudeckux snemenToB J[.M. MeHaeneeBa, MCHOJb3ys MOHATHS «S-, P-, O-
AIIEKTPOHHBIE opouTanmy, «QHEPTETHIECKUE YPOBHIY, OOBSCHSTH
3aKOHOMEPHOCTH W3MEHCHHS CBOWCTB XMMHUYCCKHX 3JIEMCHTOB U MX COCIMHEHUI
Mo TepuojgaM W rpymnmnaM [leprogudeckoil CHUCTEMBI XUMHUYECKHX 3JIEMEHTOB
JI.1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPTAHMUYECKMX BEIIECTB  PAa3IMYHBIX  KJIACCOB,
MOATBEP)KIAATh CYIIECTBOBAaHUE TCHETHYECKOW CBS3M MEXAY HEOPTaHUYCCKUMU
BEII[ECTBAMH C ITOMOIIbIO YPABHEHHM COOTBETCTBYIONIUX XUMUYECKUX PEAKIINA;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3TUYHBIM TPU3HAKAM (YUCIY M COCTaBy PEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaKiK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THUUHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO OOMEHA, YUYUThIBAs
YCIIOBHSI, TIPH KOTOPBIX 3TH PEAKIINN UAYT 0 KOHIIA,

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIHMH, IOITBEPIKITAFOIIHIC
KaueCTBCHHBI COCTaB Pa3jUYHBIX HEOPTaHUYECKUX BEIICCTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX



BEIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYHUIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XMMHYECKOM
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHelIHero Bo3naerctsus (npunuui Jle llarense);

chOpPMHPOBAHHOCTh, YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHMCICHUS C MCIOJIb30BAHUEM
MOHATUSI «MaccoBas JOJs BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/Iol U JTa0OpaTOpHBIM OOOpPYJAOBaHUEM, a TaKXKe IpaBWia OOpalleHUS C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHWH IUTAHWPOBATH W BBHINIOJHATh XUMHYECKHM
AKCTIEPUMEHT (pa3sioKEHUE MEePOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaauzaTopa,
OMpENIeJICHE Cpelbl PAaCTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCATHHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHMS, PEIICHUE SKCIICPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metamey B «HeMmeTamib»y) B COOTBETCTBHHM C TIPAaBWJIAMH TEXHUKH
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB,;

c(OPMHPOBAHHOCTh YMECHUH KPUTUYCCKH aHAIM3HPOBATH XHUMHUYECKYIO
uHOpMAIMIO, TOJYyYaeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUjia  AKOJOTHYECKHU
1eaecoo0pa3Horo TOBEACHUsT B OBITY M TPYAOBOM JEATEIBHOCTA B IEJISIX
COXpPAHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OITACHOCTh BO3/ICHCTBUS HA JKUBBIC OPTAHU3MBI OTIPEIEIEHHBIX BEIIECTB, TOHUMAS



cmbicnt mokazarens IIJIK, moscHATP HAa mpuMepax CHocoObl yMEHBIICHUS H
MPEeIOTBPAIICHUS X BPETHOTO BO3/ICHCTBUSI HA OPTaHU3M YEIIOBEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne ni/m P Konrpoabnsie IIpakruyeckue (ubp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpeamer opranndeckoi XumMuu. Teopus
P P P bubnnorexa [JOK
11 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUI 3
https://myschool.edu.ru/
A. M. bytiepoBa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 IIpenenpHbIE YIIIEBOAOPOABI — alKaHBI 2 bubmorexa LHOK
' bex T AOPOA https://myschool.edu.ru/
99 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 5 1 bubmmoteka IIOK
' ANTKaINEHBI, AJIKMHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApomaTndeckue yriieBoJI0POIbI 2
p 4 AOPO https://myschool.edu.ru/
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB 1 3 1 bubnunorexa LIOK
' ux repepaboTka https://myschool.edu.ru/
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnmnorexa LIOK
3.1 Cruptsel. Denon 3
p https://myschool.edu.ru/
3.2 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 bubnunoreka LIOK
' CnoxHbie 3UpbI 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 VrieBoasl 3 1 https://myschool.edu.ru/

Wroro no pazueny 13

Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

bu6nmoreka IIOK

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3 https://myschool.edu.ru/

Htoro no pazneny 3

Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHHUSA

bubnuoreka [{OK

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

Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2



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

11 KJIACC

KounuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabubie IIpakTHdeckue (undporrie)
MpPOrpaMMbl Bcero
padoThI paboTnI oOpa3oBaTe/bHbIE
pecypcebl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
1.1 Crpoenue atoMoB. [lepuoanueckuii 3aKoH 1 3
bubanorexa [TOK
HCPHOHH‘IGCKaH CHUCTEMA XUMHUYECCKUX .
https://myschool.edu.ru/
anemenToB JI.M. Mennaeneepa
1.2 Crpoenue BemecTBa. MHOr0O0Opa3ue BEmEeCTB 4 bubmnorexa [IOK
https://myschool.edu.ru/
1.3 XUMHYECKHUE PEaKIHH 6 1 1 Bbubmmoteka [JOK
https://myschool.edu.ru/
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
bubaroreka [JOK
2.1 Merani 6 1 https://myschool.edu.ru/
bubnnorexa [IOK
2.2 Hemerat 9 1 1 https://myschool.edu.ru/
CBsI3p HEOPraHUYECKHUX M OPTaHMYECKUX 2 Bbubnmnorexa [JOK
2.3 BEIIECTB https://myschool.edu.ru/
Uroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
Bbubaunorexa [IOK
3.1 XUMHA 1 KH3HE 4 https://myschool.edu.ru/
HWroro no paszeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3



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/

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
Ne Jara
Tema ypoka Kourpoububie IIpakTuyeckue uudpoBbIe
n/n Bcero H3YYeHH S
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsbl
Ilpeqmer opraHMdUecKOM XWMHH, €€
P P bu6mmoreka [IOK
1 BO3HUKHOBEHHE, Pa3BUTHE M 3HAYCHUE. 1
https://myschool.edu.ru/
Bxoanas auarnoctuyeckas pabora
Teopus CTPOEHHUS OpPraHUYECKUX
5 p . p AM 5 pe oBa & 1 bu6mmoreka [JOK
COEIMHEHU I M. JIEpOBa,
A yriep https://myschool.edu.ru/
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenne o  KiIaccu(uKaluu
3 opraHuueckux Beniects. HomeHkiaTypa 1 bubnuoreka [IOK
(cucremaTuveckas) W TPUBUAIbHBIE https://myschool.edu.ru/
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 ATKaHbI: COCTaB u CTpPOEHHUE, 1 bubnuorexa [JOK
TOMOJIOTUYECKUH AL https://myschool.edu.ru/
5 Meran W »3TaH —  [POCTEUIINE 1 bubnuotexa [JOK
MPEJICTaBUTENN ATKAHOB https://myschool.edu.ru/
. bubnmoreka [JOK
6 AJIKEeHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
https://myschool.edu.ru/
7 OTWIEH W TPONMWIEH — TMPOCTEeHIIHe 1 bubnmoreka [JOK
MPEICTAaBUTENN ATKEHOB https://myschool.edu.ru/
3 [Tpaktuyeckas pabora Ne 1 «Ilonyuenue 1 1 bubnuoreka [IOK
JTUJICHA U U3YYEHUE €0 CBOUCTBY https://myschool.edu.ru/
9 AJIKaJIMEHBI. byranguen-1,3 u 1 bubnnorexka [HOK

MeTunoyTanuen-1,3. ITonyuenue

https://myschool.edu.ru/
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

ANKUHBIL COCTaB n 0COOEHHOCTH

10 CTpPOEHUH, TOMOJIOTUYECKU I pAan. bubnunoreka HOK
Aueruiex — IIPOCTEUILINH https://myschool.edu.ru/
MpEeACTaBUTEb AIKHHOB
1 Beruncnenus 110 YpPaBHEHUIO bubmunorexa [JOK
XUMHUYECKOHN peakiuu https://myschool.edu.ru/
12 Apenbl: 0eH301 U TOdyos. TOKCHUYHOCTH bubnuorexa [JOK
apeHoB https://myschool.edu.ru/
13 ['enernueckas CBS3b  YIJI€BOJOPOJIOB, bubnnoreka [JOK
MPUHAJICKAIINX K Pa3JIMYHbIM KJIaccam https://myschool.edu.ru/
[IpupoiHbIE HCTOYHUKH YTIIEBOIOPOIOB:
14 an poILHLHZ ra3 4 momn yI:LIe HeQ)I")r;IHLIe Bubmorexa ITOK
pHp yr . https://myschool.edu.ru/
ra3bl, HeTh U IPOYKTHI €€ repepaboTKu
[IpupoHbIE UCTOYHUKH YTIE€BOJOPOAOB:

15 an poL[HLHZ ra3 M mon yI:LIe He(pr;IHble bubmmorera [OK
pHp yr . https://myschool.edu.ru/
ras3el, He()Th U MPOAYKTHI €€ IepepaboTKu

16 Kontponbnast padora Ne 1 mo pazmeny bubnnoreka [JOK
«YTII€BOIOPOABD) https://myschool.edu.ru/

17 [IpenenbHBIE  OJHOATOMHBIE  CIUPTHI: bubnmoreka [JOK
METaHOJI U 3TaHOJI. BoopoaHas cBs3b https://myschool.edu.ru/

18 MHOroaroMHbI€ CIUPTHIL: STUJICHITTUKOJIb bubnnorexka [JOK
U TIIALEPUH https://myschool.edu.ru/
denour: CTPOCHHE MOJIEKYJIBI,

. bubnuorexa [JOK
19 ¢usznueckue M XHMMHYECKHE CBOMCTBA,
https://myschool.edu.ru/
MIPUMEHEHHE
20 AJbIeruasl: dhopmanbrerug Hu bubmuoreka [JOK

areTanbaerug. AneTon

https://myschool.edu.ru/
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OnHOOCHOBHBIE HpeieabHbIe

bubmuorexa [JOK

21 KapOOHOBBIE KHCJIOTBHI: MYpaBbHHAsg U
p yp https://myschool.edu.ru/
YKCYCHas
29 [Ipaktuyeckas padora Ne 2 «CBoiicTBa bubnuoreka [IOK
pacTBOpa YKCYCHOM KHUCIIOTBI» https://myschool.edu.ru/
CreapuHOBas U OJICMHOBAS KUCJIOTHI, KaK
23 NPEACTABUTEIN BBICIIMX KapOOHOBBIX bubmorexa LIOK
P P https://myschool.edu.ru/
KHCJIOT
24 Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX bubnuorexa [JOK
KHCJIOT, NX MOIOIIEE JSHCTBHE https://myschool.edu.ru/
Cnoxubie 3(QUpbl KaK TPOU3BOJTHBIC
bu6mmoreka [IOK
25 KapOOHOBBIX KHCJIOT. I'unponus
https://myschool.edu.ru/
CIIOXKHBIX 3(pHrpoB
26 Kupst: TUIPOJIU3, IIPUMEHEHHE, bubnuoreka [IOK
OmoJsiornueckasi pojb KHUPOB https://myschool.edu.ru/
YrneBoabl:  cocTaB,  KiaccU(UKAIIMSL.
N bubmuorexa [JOK
27 Baxneiiime mnpeacTaBuTeNu: TIIOKO3a,
https://myschool.edu.ru/
bpykTo3a, caxaposa
08 Kpaxman u uemnono3a Kak TpUPOIHbBIC bubnuorexa [JOK
MOJIMMEPHI https://myschool.edu.ru/
KontponsHas paGora Ne 2 mo pasnpen
29 «KHZJI:O 0J1CO z JKalue o F&HE‘—IGCKI/I}CI bubmorexa [IOK
POACOAEP P https://myschool.edu.ru/
COEIUHEHMS»
bubmuorexa [JOK
30 AMHHBI: METHJIAMHAH U aHWJINH
https://myschool.edu.ru/
AMHHOKHCIIOTBI Kak amM(pOoTepHBIC
bubmuoreka [JOK
31 OpraHUYECKUE COEIMHEHMS, ux

ouonornyeckoe 3HaueHue. IlenTuabl

https://myschool.edu.ru/
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32 benku KaK MIPUPOIHBIE 1 bubnmoreka [JOK
BBICOKOMOJICKYJISIPHBIE COCTMHEHUS https://myschool.edu.ru/
33 OcHOBHBIC TTOHSTHS XUMHH 1 bubmuorexa [JOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN https://myschool.edu.ru/
OcHoBHbIE METO/IBI CHUHTE3a
. bu6mmoreka [IOK
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHU. 1
https://myschool.edu.ru/
[TnacTmacchel, kKayqykH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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11 KJIACC

- KosanuyecTBO 4acoB 1 DJIeKTPOHHBIE
° ara
Tema ypoka KonrTpoabubie IIpakTuueckue uudpoBbIe
n/n Bcero U3YYeHUS
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl

1 XUMHUYECKUN dJIEMEHT. ATOM. 1 bubmuorexa [JOK
DneKTpoHHas KOHPUTYpAIHS AaTOMOB. https://myschool.edu.ru/
[lepuoanueckuii 3akon u llepuoanueckas
cucTema XUMHYECKHUX HIIEMEHTOB Eub 10K

uoIMoTeKa

2 JI.1. MenpeneeBa, uX CBSI3b C COBPEMEH- 1

N N https://myschool.edu.ru/
HOM Teopuei CTPOCHHS aTOMOB.
[ToBTOpEHNE OPraHUIECKIX BEIICCTB.
3aKOHOMEPHOCTH  W3MEHEHHUsI  CBOWCTB
XUMHUYECKHUX AJIEMEHTOB U UX COCAMHEHHM
[0 TIpynmaM U [epuojaM. 3HadyeHHe

3 MEePUOJNYECKOrO0 3aKOHa U CHUCTEMBI 1 bubnuoreka [IOK
xumuueckux sneMmentoB .M. MenneneeBa https://myschool.edu.ru/
B pa3Butuu Hayku. CamMocTosITeIbHAS
pabora "XapakTepuCTHKa »JJIEMEHTa 0
maany"

Ctpoenne BemiecTBa. XHWMHYECKasl CBS3b,
i bubnmoreka [JOK
4 e€ BHUAB, MEXaHW3MBI  00pa3OBaHHS 1
. https://myschool.edu.ru/
KOBAJICHTHOM CBsI3H. Bogopo iHas CBsA3b
BaneHTHOCTh. DIEKTPOOTPUIIATENBHOCTD.

5 CreneHb OKHCIICHUSI. BemecTBa 1 bubmuorexa [JOK
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOIO https://myschool.edu.ru/
CTPOCHHUS

Bbubmuoreka [JOK

6 [lonsTHe 0  JAWCHEPCHBIX  CHCTEMaXx. 1

https://myschool.edu.ru/
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HUctuHHBIE W KOJUIOMIHBIE  PAaCTBOPBI.
MaccoBas 10114 BelllecTBa B pacTBOpe

Knaccudpukanus u HOMEHKJIaTypa bubmmoreka [JOK
7 HEOPraHUYECKUX COEMHEHUM. https://myschool.edu.ru/
['enetnueckass  CBA3b  HEOPraHUYECKUX
BELIECTB, PA3JIMYHbIX KJIACCOB
Knaccudukanuss XMMHUECKMX peakIuil B bu6nmoreka LIOK
HEOPraHWYECKOM U OPraHMYE€CKON XHMHHU. https://myschool.edu.ru/
8 3aKOH COXpaHEHUS! MacChl BELIECTB; 3aKOH
COXpaHEHHUS W TPEBPAIICHUS SHEPTUH MPU
XUMHUYECKUX PEaKIIUIX
9 Ckopoctb peakuuu. OOpaTUMble peaklUu. bubnnorexa [JOK
XHAMHYECKOE PAaBHOBECHE https://myschool.edu.ru/
[Ipaktuueckass pabora Ne 1 «Bnusnue bubnmnorexa LIOK
10 pasIuuHBIX  (PAKTOPOB HAa  CKOPOCTb https://myschool.edu.ru/
XUMHUYECKON PEAKIIUN»
DNEeKTpONIUTHYECKAs JIACCOLHAITHS. bubmuoreka [IOK
[Tonsitue o BomopoaHoM mokaszarene (PH) https://myschool.edu.ru/
11 pactBopa. Peakuuu WOHHOrOo oOMeHa.
IM'upponus OpraHUYeCcKUX u
HEOPraHUYECKHUX BEILECTB
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuotexa [JOK
12 peaknuu. IloHstne 006  3JIEKTpOSIH3E https://myschool.edu.ru/
pacIiaBoB U pacTBOPOB COJIEH
13 Kontponbaast pabora Ne 1 mo pazmenmy bu6muoreka [JOK
«Teopernueckre OCHOBBI XUMHUU» https://myschool.edu.ru/
14 Mertamnnisl, 1504 MOJI0KEHHE B bubnunoreka LIOK

[lepuonnueckoilt  cucreMe XUMHUYECKUX

https://myschool.edu.ru/
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3JIEMEHTORB J.N. MeHnieneeBa u
O0COOEHHOCTH CTpOeHHsI aToMoB. OOrue
(u3HYeCKre CBOMCTBA METAJNIOB

15 CmiaBel METa/UIOB. DIEKTPOXUMHUUYECKHUI bubmmoreka [JOK
Ps HAIPSKEHUN METAJUIOB https://myschool.edu.ru/
XuMH4ecKue CBOICTBA BaYKHEHIIINX bub6nmoreka [IOK

16 METa/UIOB  (HATpWi, KaJuid, KaJblIIUH, https://myschool.edu.ru/
MarHui, aJJlOMUHUN) U UX COSTUHEHUN
XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX bu6nmorexa LIOK

17 COETUHEHUN https://myschool.edu.ru/
XUMUYECKHE CBOMCTBA IIUHKA, JKejIe3a U UX bubnunoreka LIOK

18 COCIMHEHU I https://myschool.edu.ru/
[Ipaktnueckass pabora Ne 2 "Pemenue bubnnorexa [JOK

19 SKCIEPUMEHTAIBHBIX  3a/ad 10  TEMe https://myschool.edu.ru/
«Mertambi»"

Hemeramnsi, 150:¢ MOJIOKEHUE B bubnuoreka [IOK

20 Ilepuonuueckoir  cucTeMe  XUMHUYECKUX https://myschool.edu.ru/
3JIEMEHTOB JI.. MeHnpeneeBa U
0COOEHHOCTH CTPOEHHUS aTOMOB
duznveckue CBOMCTBA HEMETAJLJIOB.

21 AnnoTpornusi HeMeTauloB (Ha mpumepe bubmmorexa LOK

https://myschool.edu.ru/
KHCIIOpoJia, cephl, hocdopa u yrieposaa)

29 XHUMUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U bubnuorexa [JOK
HX COEIUHEHMI https://myschool.edu.ru/

93 XuMHYecKue CBOMCTBa a3oTa, (ochopa u bubnmoreka [JOK
HUX COeIUHEHUN https://myschool.edu.ru/

24 XUMHUYECKUE CBOMCTBA YIJIEPOa, KPEMHUS bubnnorexka [HOK

U UX COeJUHEHUU

https://myschool.edu.ru/
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[IpuMeHeHNne BaKHEHIIMX HEMETALIOB U

bubmuoreka [JOK

25 1
UX COCIMHEHUN https://myschool.edu.ru/
O0001eHre 1 cucreMaTu3anys 3HaHUU 110
26 teMe «Hemeramaely. BeluuciaeHus 1o 1 bubmumoreka [IOK
YpaBHEHUSIM XHMHUYECKHX PpEaKuul | https://myschool.edu.ru/
TEPMOXUMHUYECKUE PACUETHI
[Ipaktuueckass pabdora Ne 3 «Pemenue Bu6muorexa LIOK
27 OKCIICPUMEHTAIBHBIX ~ 33/ad [0  TeMe 1 .
https://myschool.edu.ru/
«Hemeraiuib»
g Kontponbnas pab6ora Ne 2 mo Ttemam 1 bubnnoreka [JOK
«Meramis» u «Hemertamisny https://myschool.edu.ru/
2 HeopraHquCKHeH u OpraHUYECKUE . Bu6muorexa LIOK
KHUCTIOTHI. €OpraHUYEeCcKue u https://myschool.edu.ru/
OpraHUYECKHUe OCHOBAHUS
AmdoTtepnbie HEOPTraHUYECKHe u
30 OpraHNYecKhe coennHeHud. | 'eHeTnueckas 1 bubnmnoreka [JOK
CBA3b HEOPraHMYECKUMX M OPraHUYECKUX https://myschool.edu.ru/
BEII[ECTB
Ponb XUMUHU B obecrieueHun
31 JKOJIOTUYECKOH, JHEPreTUYECKOn u 1 bubnuoreka [IOK
[TUILIEBON 0e30I1acHOCTH, pa3BUTUHU https://myschool.edu.ru/
MEIUIITHBI
2 [IpencraBnenus 00 OOMUX  HAYYHBIX . BuGmnorexa [OK
MpUHIMIAX MPOMBILUIEHHOTO OMYYeHHA https://myschool.edu.ru/
BAKHEUILIMX BEUIECTB
33 q 1 bubnmoreka [JOK
€JIOBEK B MUPE BEIIECTB U MaTEPUAJIOB https://myschool.edu.ru/
34 % 1 bubnmoreka [JOK
HIMIL H 3/I0POBBE HCTIOBEKa https://myschool.edu.ru/
OBULIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e Xumus, 10 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnaakoB C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «lIpocBenienue»

Xumus, 11 xmace/ T'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., AKIIHOHEpHOE
obmectBo «M3narenscTBo «lIpocBemenne»

e [lepuoanueckas cucreMa XxuMu4yeckux aemeHToB J[.M. MenneneeBa

Tabnuna pacTBOPUMOCTH KHCIIOT, OCHOBAHUHN U COJIEH B BOJIE

DNEKTPOXUMHUUECKUN psijl HAIPSHKEHUH METaJlJIOB

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Tabpuensu O.C, OctpoymoB U. I'., CnagkoB C.A. "Kuura ans yuurens. 10 xmacc.
bazoserit yposenn", [Ipocsemenue/ Ipoda, 2009.

2.Tabpuensa O.C, OctpoymoB U. I'., CnankoB C.A. "Kuura ans yuurens. 11 xiacc.
basossrii yposens", [Ipocsemenue/ Ipoda, 2009.

3.Tabpuensu O.C., OctpoymoB W.I'. "Xumusa. Meroauueckoe nocodue. 10-11 kmaccsr”,
n3a. Muemosuna, 2015.

4.TopkoBenko M.IO., MypaBbeBa H. "Xumus. 10 xmacc. Iloypounsie pazpaboTku" k
YMK O.C. I'abpuensna. I'OC". uzn. Baxo, 2017.

5. Tpoery6osa H.I1. "KonTponapHo-u3MeputenbHbie MaTepuanbsl. Xumus 11 kmace", u3m.
Bako, 2011.

6. I'abpuensu O.C., OctpoymoB WN.I'. "O6mas xumus B TecTax, 3ajadax, yIpaKHEHUSIX.
11 xkimace»", uza. dpoda, 2023.

7.Tabpuensu O.C, bepeskun IL.H., YmakoBa A.A. "KoHTpoyibHBIE U TPOBEPOUYHBIC
pabotsl. 10 knacc. bazossiii ypoBens", uzn. poda, 2019.

8.T'abpuensn O.C, bepeskun IL.H., VmakoBa A.A. "KoHTpoibHble M NpPOBEpOUYHBIE
pab6ortsl. 11 knacc. bazossiii ypoBens", uzn. poda, 2016.

9. Busropckuii B.S1. "Bompockl, ynpaxkHeHUs W 3aJaHMsl MO OpraHUYECKOHW XHMHHU C
oTBeTamu U pemeHusmu'", uza. Brnamgoc, 1999.

10. I'abpuensan O.C., N.I'. OctpoymM0oB «XHMUYECKUN SKCIIEPUMEHT B 1IKkoJe 11 kiacey,
u3a. poda, 2019.

11. Epemun B.B., llleBenskoB A.B., Ipo3noB A.A. "OCHOBBl HEOPTraHUYECKON XUMMH.
Yacts 1. Xumust HenepexoaHbIx aneMenToB”, u3n. MIITHMO, 2020.

12. lenucos B.I'. "OtkpbIThIe ypoku 1o xuMuu 8-11 kiacesl", u3a. Yuaurens, 2006.

13. Hopoubkun B.H., CaxueBa T.B. "Xumus. 9-11 xmaccel. COOpHHK OJUMITHATHBIX
3agau”, uza. Jlermon, 2019.

14. Jlucuupin A.3., 3eiipman A.A., penakrop Epemun B.B., "Ouenp HecTanmapTHbie
3agaun no xumun'", n3a. MITHMO, 2019.

15. Xomuenko I'.Il. "Tlocobue mo XxumuM IJis MOCTYMAMOIMMX B By3bl', u3a. Hosas
BoustHa, 2016.

16. Eropos E.A. "Penerurop o xumun" , m3a. ®enunkce, 2017.

17. Hoponskun B.H., bepexnas A.r., CaxueBa T.B., ®eBpaneBa B.A. "Xumus.
Bosnbmioi cnipaBounuk st noaroroBku k EI'D", uzn. Jlernon, 2020.

18. Ho6porun JI.FO. "EI'D. Xumus: THMNOBBIE SK3aMeHAIIMOHHbIE BapuaHThl: 30
BapuaHTOB" u3a. HarmonansHoe obpazoBanue, 2023.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. DnextpoHHbIi oOpazoBarenbHBId pecypc "  cmam  EID. Cpemnee ofmiee
oOpa3oBaHue. Y4eOHBI MOAYNb IO PEHICHUIO TPYAHBIX 3aJaHUil MO0 y4eOHOMY
npenmety "Xumus". 10-11 xknacest”, AO UznatensctBo "[IpocBenienue"

2. DIJEeKTpOHHBIH oOpa3oBaTenbHBIM pecypc "lomamnme 3amanus. CpemHee ooOIiee

obpazoBanne. Xumus'", 10-11 xkmacc, AO UznarenscrBo "[IpocBemenue”

Tpenaxep "O6nako 3Hanui". Xumus. 10 kinacc, OO0 "duszukon Jlad"

4. Tpenaxep "O6mako 3nanmii". Xumus. 11 xnacc, OO0 "®uzukon Jlad"
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