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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CpPEAHETr0 00Iero o0pa3oBaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrenuu npenogaBanus yaeOHOTO
npeaMera «XMMHUs» B 00pa3oBaTelbHbIX opraHuzaunusax Poccuiickoit denepanuu,
peann3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIO0KEHUN
«Ctpareruu pasputusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K ONpPENEIICHUIO
oOmieil ctpareruu oOydeHus, BOCIIUTAHUS U PA3BUTHUS O0YUarOIIMXCS CPEACTBAMU
yuebHoro npeamera «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB NMPUPOALI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
U TIpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YpOBHE CpeTHET0 00111eT0 00pa30BaHUs CPpe/ICTBAMU YUEOHOTO MPeIMeTa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IMPOrpaMMe IO XHUMHH C
y4€ToM crenuPuKd HayKu XUMHH, €€ 3HA4eHHS B TO3HAHWM TMPUPOJBI U B
MaTepHalIbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT 0coOyro pojb B
COBPEMEHHOW IMBMJIM3AIMK, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIJICHUS, B
CO3J[aHHE LIETIOCTHOrO MPEACTABJICHUSI 00 OKPYKAIOIMIEM MHpE KaK O €IUHCTBE
IPUPOJIbI U YeNIOBEKa, KOTopoe (popMHpyeTcs B XMMUU Ha OCHOBE NMOHHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMu, XMMHS cTajia
HEOTHEMJIEMOM YacTbIO MHUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu - ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypCchl —
«Opranuyeckas xumus» u «OOmas U HeopraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKkon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEIIECTB HA OCHOBE OOLINX MOHITUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuUMus» c@opMupoBaHa B MPOTpaMME IO XMMHUHU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0O YydyeOHOro marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJCTaBICHUI 0 cTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YTJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTMUECKH aKTHBHBIX
coequHeHu. B Kypce  OpraHM4eckod  XUMHM  MOJY4YalOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Tox HOBBIM yriaoMm 3peHUss B mpeameTe «XuMmus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD»  00yYarolMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKAaHUsI A0NONHsIeTCs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COZIep KaHMs, UMEIOIMMMA KYJbTYPOJIOTHYECKUN W TPUKIATHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3M XHMHH C JPYTUMHU HayKaMH,
PacKphIBaIOT €€ POJib B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUNM XMMUU, TOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCSA B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKHA OCMBICITHBATH HHPOPMAITHIO ¥ IPUMEHSATH €€ /ISl IOTIOTHEHUS 3HAHUH,
pelIeHUs] HTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
[EJIOM COJIep’)KaHue y4eOHOro mpeamera «XUMHUS» JAaHHOTO YPOBHS H3Y4YEHUS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO U OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, ITO3HABAEMOCTH MIPUPOIHBIX SIBJICHUHN MyTEM SKCIIEPUMEHTA
U peIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEANOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU 3KOJOTHUECKUX MpoOieMm, a
Takke MpoOJIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemeHus 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4YaroIIMXCsl TPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHHE JIJIST PA3IMIHBIX
BUJIOB JICITEIILHOCTU: peIIeHUus TpoOsieM, TMOUCKa, aHaimm3a W 00paboTKu
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUHU
XUMUH.

B mpakTuke mpemnojgaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odiero oopa3oBaHus, IPH ONPEICICHUH
COZIePKATeIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYCCKOU
JESATETLHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACIICHHUIO LIEJEH W3y4YEeHUs
MIpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHO TOYKE 3pEHUs IVIABHBIMHM LEJISIMU U3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUA, (PYHIAMEHTAIbHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHSA U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUUYECKUX PEAKIINI, HEOOXOIUMBIX JUIsl IPUOOPETEHHSI YMEHU I
OPUEHTUPOBATLCA B MHUPE BEHIECTB U XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  MPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CUCTEME CpefHero ooduiero oOpazoBaHus. CerogHs B
IPENoAaBaHUM XUMHUH B OOJIbIIEH CTEIEHH OTIAETCS NPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKA O00I1€e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHUU, a (PYHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHUSMHU
aKTUBHOTO IOJYYEHUs 3HAHUN U NIPUMEHEHUS UX B PEAIBHOMN KU3HU JUJISl PEILICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3yYEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETHU U 33J]a4H, KaK:

ajanrtanus oO0yJaromMXcsl K YCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYAIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOUYEBBIX
KOMIIETEHLINH), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MHQPOpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI ONbITA JEATEILHOCTH, KOTOPAsi 3aHUMAET BAKHOE
MECTO B IMO3HAHWW XHMHH, a TaKXE JUIsl OLEHKH C IO3HIHMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJI0BEKa U IPUPOJHYIO CPENY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSTENBHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHKE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEIICHUU TI00ANbHBIX MPOOIeM
paIMOHATBHOTO MTPUPOJIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHHs OIbITa
WCTIONb30BAaHUS TOJIYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBIICHUSIMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHusA MpeaMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON obsacTh «EcrecTBeHHO-HayUYHbIE
pEeIMEThD.

OO11e€e Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanus, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuaoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKaMKu opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
IPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuuy 3aMelleHUss M TOPEHHUs), HAXOXKACHUE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
NpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATallUd, OKHUCIEHUS U
MOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TPOCTEHIIMNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U MpUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QuU3NYECKHEe U XMMHUYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsSI U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noAyYeHue U npumernenue. TOKCHYHOCTb apEHOB.



['eHeTnueckast CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAJIEKAIIUMHA K Pa3IHMYHbIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTaMTUYECKUil), muposu3. I[IpoayKTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKOB U pe3uHbl, KoJuteKiuu «HedTb»
U «YTOJb», MOJIETUPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
POBEJCHUE MPAKTUYECKON PabOThI: MOTyUYEHUE ITUIICHA U U3YYCHHE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKLIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OJTAaHOJN: CTPOCHHE,
buznueckue U XUMHYECKHE CBOWCTBA (peakllMd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [/[elicTBuE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. ODTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi peakilMs Ha MHOTOATOMHBIE crUpThI). JleiicTBUe Ha
opraHu3M 4enoBeka. [[pumeHeHre rmuepruHa u STUICHTJINKOJIS.

deHo: CTPOCHUE MOJEKYJbl, (U3UYECKHME U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpneruibel U Kemouwvl. DopMmanbiaerus, aneTanbAETUN:  CTPOECHUE,
duznyeckue U XMMUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbuHAs U YKCYCHas
KHCJIOTBL: CTpOEHHE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, o0UIME s
KJIacca KUCTIOT, peakius dTepudukanuu), moiydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(puUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCHOT. [uuponus
coxHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCU(PHUKanus  YriieBoAoB  (MOHO-, JHU- H
nonucaxapuibl). ['0ko3a — nmpocTemmii MoHOCcaxapua: 0OCOOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3UIECKUE U XUMUYECKHE CBOMCTBA (B3aMMOICUCTBHUE C THAPOKCHIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’KeHHE TITIOKO3BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHE, OMOIOTHIECKas POJIb.
@otocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
uenono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIM3,
KaueCTBEHHAsI PEAKIIUSI C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpPOBE/ICHHE, HAOJIOJICHHE W ONMHMCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOpPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugapokcuom meau(ll)), anbaeruioB (OKMCICHUE aMMHUAYHBIM PaCcTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia € HOIOM),
MIPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.

Pacuérnble 3anaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBAa MCXOJHOTO BENIECTBA WM MPOAYKTA PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A30TcozeprKalllie OPraHun4eCKUe COCTUHEHUSI.

AMMWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coeAnHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha MpUMeEpe TaullMHA). buojoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAs CTPYKTypa OeiakoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEeHHUs BEIIECTB U MX IMPEBpaIlCHUI:
HaAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OEITKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BricokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIIUU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

OKCIEepUMEHTaIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IIPEBpaIlCHUN:
O3HAaKOMJICHHE C 00pa3laMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAce,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-



HAYYHBIX TIOHATUN, TaK U TOHATUMN, SBJSIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KiaccuuKanus, NepruoJUIHOCTh, HAOIIOIEHHE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmatepusi, DJHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUE BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

Bbuonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbIE BellecTBa (O€NKH, YITEBOIBI, KUPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHI.

TexHosnorus: mNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHMTAHUA,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETHYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000JI0YKa. DHEPreTUUeCcKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/esieHusl 3JIEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOOB. DNEKTPOHHASI KOH(PUTYpaLUsi aTOMOB.

[lepronnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOAMYECKOro 3akoHa M llepuoamueckoil cHUCTEMBI
xumuueckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XWUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BELIECTB IO TpyIIaM MU MepUOiaM.
3Ha4YeHUE NMEPUOANYECKOTO 3aKOHA B PA3BUTUN HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). Bogopomnas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIBLHOCTD.
Crenenp okucieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.



[TonsiTne 0 mucnepcHbIX cucTemax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIUHEHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumuyeckas  peakiusa. Krnaccudukarmuss  XMUMHYECKUX — peakuuid B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYeCKOoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMH4deckoro pasHosecus. [Ipunnnn Jle [larense.

Dnektponutryueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIBHBIE METOJbl M3YyYE€HUS BEIIECTB W HX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMHueckux sneMeHToB /. U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEUIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUMU KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIECTB
C IOMOILBIO YHUBEPCAILHOTO MHIUKATOPA, PEAKIIUHM HOHHOTO 0OMEHA), TPOBEICHHE
IpaKTUYECKON paboThl « BiusiHME pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacy€étel 1O ypaBHEHMSM XMMHUUYECKHX pPEaKUUi, B TOM 4YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C HCTIOJIB30BAHUEM IOHATHUS «MACCOBast JOJIA
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeranmnel. Ilomoxkenne HemetaiuioB B Ilepuoamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoil cucteMe XMMHYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme Qusnyeckne cBoricTBa MeTaioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAIIPSYKEHUN METAJUIOB.



XUMUYECKUE CBOMCTBA BaXKHEUIIUX METAUIOB (HATpHUM, KU, KaJbIIUii,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl moiyueHus: MeTaioB. [IpuMeHeHHe METalIoB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAILCHUN:
U3YYCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», OOpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTAJIBLHBIX 3aJad, HAOJIOJEHHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aUMOJACHCTBHE THJPOKCHIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT Y IIeJI0UeH, KaYeCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétsl mMaccel BelecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHUsI U )KM3Hb

Ponp xuMun B 00€CIEUEHUM DKOJOTUYECKOU, SHEPTreTUUECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMHYECKUX PEAKIUU.

[IpencraBiennss 00 OOIMMX HAYYHBIX MPHUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJyYCHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MATEpHUAJIbl, KpPAaCKH, CTEKJIO, KEpaMuKa,
MaTepuaibl U AJICKTPOHUKH, HAHOMATEPHUAJIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
MMOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBsA3€d TMpU  U3yUYCHUM oOOImel u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIAXCS
CUCTEMHBIMHM JJIS1 OTJICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHBbIC MOHSTHUS: HAy4YHBINH (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccuuKaius, TMepUOIUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, SABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHD, BEMIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSHHE BEIICCTBA, (PM3MYECKHE BEIMYMHBI U CAUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: knerka, opraHuW3M, J3KocHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHHU3ME.

['eorpadus: MUHEpaIbl, TOPHBIC MTOPOJIbI, TOJIE3HbIC UCKOMAaeMbIE, TOILIMBO,
peCypChI.

TexHoOrKsI: XUMUYECKasi MPOMBIIUICHHOCTb, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTePHANIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TPEnapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TMPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHEro
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YalolIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4Ke MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pE3yNbTaThbl OCBOCHHUSA MpeAaMeTa «XHMHS» TOCTUTalOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAMM Y TOpaBWIAMM  TOBEJIEHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4JaronMxcs 1Mo peaju3alyy NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUSA:

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMax M MpaBUaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPU CO3JaHNH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MIPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKU €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCca ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(pOpPMaIIMHU O NEPETOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IOBEJIECHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHleCTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIsl, HAPKOTHKOB, KYpPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



UHTEpeca K MPAKTUUYECKOMY HM3YUYEHHIO MPOPECCHil pa3IUYHOTO POjAa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUU
oOpa3oBaHus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCOO0pPA3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakTepa 3KOJOTMYECKUX MpoOJeM, BIUSHUSA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIBHON CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNBb30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
IPUPOAHON Cpene, YMEHHsSI IPOrHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
IIPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
dbopMHUpOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHusT 00 OKPYXKAroIIeM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH W PpEIIeHUH NpoOJIeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJiI  COBPEMEHHOM
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIU B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCTENIHOTO TPY/A ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U



MPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aKIIIOUEHHUS Ha
OCHOBE Hay4HBIX ()aKTOB U UMEIOIIUXCSI JAHHBIX C LIEJIBIO MOTYYSHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN IEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METAINPEIMETHBIE PE3YJIbTATDI

MeTtanpenMeTHble pe3yJibTaThl OCBOCHUS Y4€OHOro IMpeamMeTa «XUMHUsH Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIe TMOHSATHUS, OTpa)Karouue
[EJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
MpoIece, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe Y4eOHbIC NEeWcTBHs (TIO3HABaTEIbHbIE, KOMMYHUKATUBHBIC,

pEryJIATHUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COITUATLHOM KOMIIETCHITMN O00yYarOIINXCS;
CIIOCOOHOCTH o0y4Jarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBHS B IIO3HABATEIIBHON U COLUAIBHOM ITPAKTHUKE.

MeranpeIMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMA U  PEryJATHUBHBIMU
JICVUCTBUSIMH.

OBaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJILHBIMU
AEeCTBUAMM:

1) 6a30Bble JJOruYecKkue AeMcTBHUS:

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

ONpEeNeNATh LEeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTHU C TOCTABICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TMOHITHUH M YCTAHABJIMBATH HUX B3aHUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE MOHSTHS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIIN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUUYeckas (popMyiia, ypaBHEHUE XUMUYECKOU peakIuu
— TpU pPEIICHUU Y4eOHBIX TMO3HABATEIbHBIX W MPAKTUYECKUX 3a]a4, MPUMEHSThH
Ha3BaHHbBIC MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbIe HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKLnii;

dbopMyIMpOBAThH 1EJIU U 3a/1a4U UCCIIEIOBAHMUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAuyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSATEJIIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHHUECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJA0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000I1IEHUS U BBIBOABI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBINA OTYET O MPOCIIaHHON paboTE;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, TMPOSBIISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPoOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIepXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTH "
HEMPOTUBOPEYUBOCTH;



(dbopMynpoBaTh 3aMpochl U MPUMEHATh Pa3IUYHBIC METOMABI MPHU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHA YYEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHdopMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((PU3ndecKkrue M MaTeMaTUYeCKHE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJaeMOM TEMBI B XOJ€ Juajora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  TMPEAIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOTO poekTa U (OPMYyIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 OOMEHAa MHEHUSIMH.

OBilaieHHe YHMBEPCAJIbLHBIMHU PEryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, ONpenesnsis €€ Leau W 3aJauyd, KOHTPOJMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jiaraéMblii aJIropuTt™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCIEJOBATENIbCKUX 3a7ady, BBIOMpaTh HamOoliee
b (dEeKTUBHBIN CMOCO0 HMX penieHus ¢ y4ETOM TOJyYeHHUs] HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSIX;

OCYUIECTBIISATH CAMOKOHTPOJIb CBOEH JAESATENHHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOLICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHS»
OTpa)KaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMA O XHMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (opMHpOBaHMU MBINUIEHUS U KYJIBTYPbl JUYHOCTH, €€ (PYHKIMOHAIbHOU
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEIECHUS] MPAKTUYECKHUX 3a/1ad U AKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS IPYIINa, paauKal,
MU30MEPHS], ©30MEPBL, TOMOJIOTHYECKUAN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TECOPUM M 3aKOHBI (TEOpUs CTPOEHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XUMHUU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIIBHOCTH YEJIOBEKa;

C()OPMUPOBAHHOCTh YMEHUW BBISBJIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPALCHUN OPTaHUYECKUX COCTMHEHU;

c()OPMHPOBAHHOCTh YMEHUW HCIHOJIb30BAaTh XHMHUYECKYI0 CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMyll OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OpPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne CcoeInHEeHUN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMs), [aBaTb KM Ha3BaHUS IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITWICH, MPOMWIEH, alleTUJIEH,
ATWJICHTJIMKOJb, TJIUUEPUH, (EeHOJ, (popManbleru, aueTanbIeruji, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, eJJTi0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKON CBSI3HM B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHUS NIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3NUECKHE
U XUMHYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTENICH Ppa3IMUHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, TPOMUJIECH, alleTHIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH3011, METaHOJI, ATAHOJ, STUIICHTJIUKOIIb, TJIULEPUH, (GEHOII,
alleTanbAeTU, MypaBbiUHasl U YKCYCHAsl KMCIIOThI, TJII0K03a, Kpaxmal, eJITi0103a,
AMUHOYKCYCHAsl KHCIJIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3h MEXKAY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C WCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HE(DTh, MPUPOIHBINA Ia3, Yrojib), CIIOCOOBI UX MEPEePadOTKU U MPAKTUIECKOE
MIPUMEHEHUE TIPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsiX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA MOJIb30BAHUS XUMHUECKON
MOCYJI0OM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs: C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBIITOJHEHHIO J1a0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATUJICHA U U3YYECHHE €0 CBOMCTB, KAU€CTBEHHBIE PEAKITUU OPTAaHMYECKUX BEIECTB,
JeHaTypanus 0SIKOB MTPU HArPEBaHWH, IBETHBIC PEAKIIMHA OCTTKOB) B COOTBETCTBUHU
C TpaBWJaMW TEXHHUKU OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMH W
7a00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XWMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHMCH YpPaBHEHUW COOTBETCTBYIOIIUX pEAKIUN U
(GbOopMyIMPOBATH BHIBOJIEI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMaIUIO, TOyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11€JI€CO00Pa3HOr0 TOBENEHUS B OBITY W TPYAOBOM NEATETHHOCTH B IEJIAX
COXpaHEHHUSI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX
BEIllECTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX M CHa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XUMUS OTPakKaloT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM JUIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U IKOJOTHYECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBBIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararoIue MOHATUS (XMMHYECKHM SJEMEHT, aToM, M30ToI, s-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJb, MOJIAPHBIA O0O0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAsS, METAINIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMd, pacTBOpP, DJIEKTPOJUTHI, HEDJICKTPOIUTHI,
ANEKTPOJIUTUYECKAs] JAUCCOIMAIIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTUYECKON auccolmannu, nepuonnueckuit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHHS M MPEBpAICHUs SHEPTUU
P XHUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECCKUN SI3bIK XUMUU,
MUPOBO33PEHUYECKUE 3HAHUS, JEKallle B OCHOBE MOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTOIb30BAHUH BAKHEUIITUX HEOPTaHUIECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTaHWYECKHUX BEIIECTB U WX MPEBpaIlCHUM;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIONIH30BATh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematnyeckyto HomeHknaTypy (IUPAC) u TpuBranpHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHblii ra3, YIJEKUCIBIM Tra3, aMMHakK, TamcéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJOPOJIHAS]) B COCTMHECHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUN;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HX COCTaBYy K OIpPEAeNEHHOMY KiacCy/Tpyrie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKpBIBaTh CMBICI MEPUOANYECKOro 3akoHa [l.
N. MenneneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTEMbI
xumuueckux snemeHToB JI. M. MenpneneeBa, ucnoib3yss MHOHSATUA «S-, p-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 00BSICHATh 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynmam [lepuoandeckoi cucTembl XuMu4Yeckux 351eMeHToB /1. 1. Meneneena;

chOpPMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEILIECTB  PAa3JIMYHBIX  KJIIACCOB,
MOATBEPKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCITYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
s dexTy peakunu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peakliy, y4acTUIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHUS PEAKIMN Pa3IUYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUYUThIBas
YCJIOBUS, IPU KOTOPBIX ATU PEAKIMH UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUeCTBEHHbI COCTaB pa3MYHBIX HEOPraHWYECKUX BEUIECTB, pPACMO3HABATh
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKPBIBATh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKklMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHUE MPOLIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOT0 MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHUS C HUCIOJIH30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKUX pEaKLHUsAX, MacChl BELIECTBA MM 00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEULIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3¢ (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAod M JabopaTopHBIM O0OpYIOBaHMEM, a TaKXKe IpaBWwiia oOpallleHus C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMHM IO BBITOJHEHHIO J1a00paTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHUE IMEePOKCHUIA BOAOPOJAA B NPUCYTCTBUU KaTaJIM3aTOpa,
ONPENENICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOIIBK  YHUBEPCAIBHOIO
WHUKATOpPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKIUH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMu Ha CcyinbQaT-, KapOoHaAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMU M JIA0OPATOPHBIM 000pPYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX PEAKIUI U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
pE3yJBTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XMMHUYECKYIO
uHpOpMAIIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, HTepHEeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOJaTh  TpaBUJia  AKOJOTHYECKHU
1eJIeCO00pa3HOr0 TOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHUsI CBOErO 3JI0POBbS U OKPYKAIOLIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHCTBHS HA )KMBBIE OPTaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokaszarens [I/JIK, mosicHATh Ha mnpuMepax CHOCOOBbl YMEHBIIECHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO CHCTeMy oOo3HadeHuit JI. bpaitnst ayis 3ammucu XuMHYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM undposbie
Ne n/m P Kontpoabnsie IlpakTuueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
11 5 A 3 Bubnunoteka LLOK
. CTPOCHHUSI OPTAHUYECKUX COSAMHEHUN A.
P p s https://m.edsoo.ru/d69df650
M. bytieposa
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 IIpenensHbBIE YTIIEBOAOPOABI — AJIKAHBI 2 bubmorexa HOK
’ pel yr Alopoat https://m.edsoo.ru/d69df650
’ HenpenenbHble yraeBoaOpOabl: alKEHbI, 6 | bubnmnorexa [JOK
' AJIKAJUECHBI, AJIKUHBI https://m.edsoo.ru/d69df650
bu6nmorexa LIOK
2.3 A 2
POMATHHECKHE YTICBOMOPOAET https://m.edsoo.ru/d69df650
54 [IpupoHbIE HICTOYHUKH YIJIEBOIOPOJIOB 3 | bu6muoreka [JOK
' U UX mepepaboTKa https://m.edsoo.ru/d69df650
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
but6mmorekxa [IOK
3.1 C . @ 3
HHPTRL. FECHOT https://m.eds00.ru/d69df650
19 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 | but6mmoreka [IOK

Crnoxuble 3¢upbl

https://m.edsoo.ru/d69df650




bu6nmoreka [IOK

33 YTIIeBOzI 3 hitps://m.eds00.ru/d69df650
Uroro no pazaeny 13
Paznen 4. A3orconep:kaiiye opraHudecKue coeIuHeHusI
bubnunoreka LIOK
4.1 A LA .b
MUHBL- AMHHOKHCIOTRL. e 3 hitps://m.eds00.ru/d69df650
Hroro no pazaeny 3
Pa3zgea S. BbicokoMoJIeKyJISIpHbIE COeIUHEHUSA
bubnunoreka LIOK
5.1 IT .K .B 2
MACTMAceRL. RAyHYKH. BOJOKHA hitps://m.eds00.ru/d69df650
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Ctpoenue atomoB. [lepuoanyueckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4 bubmmoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 6 1 1
VIMIRICCIHE peartt https://m.edsoo.ru/2dd57624
bubmmoreka IIOK
14 1
TOTO O pasaey 3 https://m.edsoo.ru/2dd57f24
Pa3nea 2. Heopranu4yeckasi Xumust
2.1 MerTansl 6 1 bubmorera [OK
https://m.edsoo.ru/2dd57f24
but6mmoreka [IOK
2.2 H 1 1
eMETaILIR ? https://m.edsoo.ru/2dd57624
)3 CBs3b HEOPraHUYECKUX U OPraHUYECKUX ) bubnuotexa [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
Hroro no pazneny 17
Pa3nea 3. XuMus 4 :KU3Hb
3.1 XUMUA U )KU3Hb 4 bubmorexa [IOK

https://m.edsoo.ru/2dd57f24




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kontpoabusbie IIpakTunueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Ipeamer oprann4eckor XUMHH, €€
1 BO3HHKHOBEHHE, Pa3BUTHUC U 1 2.09-6.09 Bubmiorexa LIOK
P 00 https://m.edsoo.ru/3686e6£5
3HAYCHHE
Teopus cTpOCHHSI OPTraHUIECKUX Eub 10K
noIMOTeKA
2 i A. M. b ¢ 1 -
COCHIHEHIH YTIepoa, e¢ 9.09-13.09 https://m.edsoo.ru/Oce6fd4c
OCHOBHBIC TTOJI0KCHUS
[IpencraBienue o K1accuPpUKAIUN
OpPTraHUYECKUX BEIIECTB. Eub 1OK
noImoTeKa
3 H 1 -
OMCHKIIATYPa (CHCTEMATHHECKas) 16.09-20.09 i s://m.edsoo.ru/8d39f5c8
Y TpUBUAJbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB
ANKaHBI: COCTaB M CTPOECHHE, bubanoreka [IOK
4 1 C1P 1 23.09-27.09 »
TOMOJIOTHYECKUH P https://m.edsoo0.ru/9e595cb8
MetaH 1 3TaH — MPOCTEUIIINE bu6mmorexa [IOK
5 P 1 30.09-4.10 1
MIPEACTaBUTEININ aJIKAHOB https://m.edsoo.ru/b0e61661
ANKEHBI: COCTaB U CTPOCHHE, bubmnoreka [JOK
6 ) P i 7.10-11.10 1
CBOMCTBA https://m.edsoo.ru/c212dd21
DTUJIEH U TIPOTUIIEH — Eub OK
7 MPOCTEHINNE MPECTAaBUTETH 1 14.10-18.10 Homoreka Il

AJIKCHOB

https://m.edsoo.ru/ba5706aa




[TpakTrueckas padora Ne 1.

«YTII€BOIOPOABD)

bu6mmoreka [IOK
I1 -
8 « Oﬂyqf:HHe STHICHA 1 H3YHeHHC 21.10-25.10 https://m.edsoo.ru/87a37cab
€ro CBOMCTBY»
Aunkanuensl. byranuen-1,3 u
9 MCTI/IJ"II[6 a Hezlzg [Tonyuenue 4.11-8.11 bubmorexa HOK
YIS, HOIYH S https://m.edsoo.ru/25a14636
CUHTETHYECKOTO KayuyyKa 1 pEe3UHbI
AJKWHBI: COCTaB U OCOOEHHOCTH
10 CTPOEHUS, TOMOJIOTUYECKUM PSAI. 1L11-15.11 bubnuorexa [JOK
ALIETUIIEH — MPOCTEUIINI B https://m.edsoo.ru/3137711c¢
MIPE/ICTaBUTENb aJTKUHOB
1 Brrunciienus 1o ypaBHEHHIO 18.11.92.11 bubnuorexa [JOK
XMMHYECKON peakiuu e https://m.edsoo.ru/259b0as5b
ApeHsl: GEH30J1 U TOTYOJI. bubnnoreka [JOK
12 P Y 25.11-29.11 »
ToKCHYHOCTH apEHOB https://m.edsoo.ru/156730d2
I'eneTnueckas cBs3b
13 JIEBOJIOPOJIOB, IPUHAUIEKAIINX 2.12-6.12 buommorexa [OK
yr JIOPOZIOB, HpHHAL . ' ' https://m.edsoo.ru/bf84d8eb
K pa3IM4HbIM KJ1accaM
[IpupoiHBIE HICTOYHUKHU
14 YII€BOAOPOAOB: IPUPOAHBIN ra3 U 9.12-13.12 bubnnoreka [JOK
MOIMYTHBIC HEPTSIHBIC ra3bl, HEPTH ) ' https://m.edsoo.ru/273b0ale
Y IPOAYKTHI €€ epepadoTKu
[IpupoiHBIE HICTOYHUKHT
YIJIEBOJOPOOB: IPUPOAHBIN ra3 U bubnnorexka [JOK
15 16.12-20.12
MOTNyTHBIE HEPTSHbIE ra3bl, HEPTH https://m.edsoo.ru/21069ccd
Y IPOAYKTHI €€ epepaboTKu
KonTponbHas pabota o pasnuen
16 P P PASACHY 23.12-27.12




[IpenenbHBIC OTHOATOMHBIE

bu6mmoreka [IOK
17 CIIUPTHI: METAHOJI U 3TAHOJL. 13.01-17.01 https-//m.edsoo.ru/0941eed8
Bonopoanas cBsi3b
MHoroaToMHBIE€ CIUPTHI: Bbu6moreka [JOK
18 P 20.01-24.01 1
ATUJICHIJIUKOb U TJIIMLEPUH https://m.edsoo.ru/e9ea9921
DeHOoJI: CTPOCHUE MOJICKYJIBL,
19 q)HqueCKI/II)e u XI/IMI/IIIGCKZIG 27.01-31.01 bubmorexa LHOK
. I https://m.eds00.ru/04298c0a
CBOMCTBa, IPUMEHEHNE
20 Anpneruasl: GopMambaeTHI U 3.00-7.02 bubnuoreka [IOK
areTanabJerua. AIeToH https://m.edsoo.ru/e561253d
OHOOCHOBHBIE IIpeaeIbHEIE
21 8 OOHOBBIE KI/ICJII?)TI:,I' MypaBbHHAas 10.02-14.02 bubmorexa LIOK
Kap - MYP e https://m.edsoo.ru/1aa81660
1 yKCyCHast
ITpakTruyeckas padora Ne 2.
22 «CBolCTBa pacTBOpa YKCYCHOM 17.02-21.02
KHCJIOTBDY
CreaprHOBas U OJICHHOBAS
23 KHC I(:TI)I KaK MpeaCcTaBUTEIIN 24.02-28.02 bubnmorexa LIOK
FIOTHL, KA IpEA Demze. https:/m.eds00.ru/23493a93
BBICIIIUX KapOOHOBBIX KHCIIOT
MpEI1a KaK COIH BBICIIAX
24 6 HCITOT, MX MOTOIIIEE 3.03-7.03 | Prommorexka [JOK
Ka}z OHOBEIX KHCIIOT, Hl e https://m.edsoo.ru/7blc48da
JIeCTBHE
Cnosxusle 3pupbI Kak
75 dup 6 or 10.03-14.03 bubnmoreka [JOK
FIPOHSBOIRIC RApDOHOBHIX RHCTOT. D https://m.edsoo.ru/a6f9alea
IMaaponus cnoxHbIX 3(HUpoB
JKupsl: ruponu3, IpuMEHEHHE, bubmnoreka [JOK
26 PRI TP P 17.03-21.03 1

OuosIorn4ecKas poJib KHUPOB

https://m.edsoo.ru/5db8e526




yI‘J'ICBO,I[BI . COCTasB,

7 knaccudukanus. BaxHeitmme | 31.03-4.04 bubnnoreka [HOK
MPEACTAaBUTEIIN: [JIFOKO34, https://m.edsoo.ru/a92a7094
¢bpyxTO3a, caxaposa
Kpaxman u nemirono3a kak bubmuorexa [JOK

28 P " 1 7.04-11.04 H
MIPUPOIHBIE TTOJIUMEPHI https://m.edsoo.ru/a44alaed
Kontposnbnas paboTta mo pazaery

29 «Kucnopoaconepxkaiiue 1 14.04-18.04
OpraHUYECKUE COSTUHEHUS

. bu6mmoreka [IOK

30 AMUHBI: METWJIAMUH U aHWIHH 1 21.04-25.04 hitps-//m.edsoo.ru/addal acd
AMUHOKHUCIIOTHI KaK aM(oTepHbIE
OPraHU4YEeCKHUE COCTUHEHUS, UX bubnuorexa [JOK

1 1 28.04-2.

3 OMOJI0THYecKOe 3HAYCHHE. 8.04-2.05 https://m.edsoo.ru/d5018a54
Ilenrtuabl

1 benku kak npupoHbIE | 5.05-8.05 bubnuotexa [JOK
BBICOKOMOJIEKYJIAPHBIE COEIUHEHN https://m.edsoo.ru/53461a2c
OcCHOBHBIE NOHATHS XUMHH Eub 10K

nonroTeKa
1 -

33 BHCOKOMOH?KYHSIPHHX 12.05-16.05 https://m.edso0o.ru/6£717d09
COCTMHECHU I
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJ'IVCKyJ'IHpHLIX ] 19.05-23.05 bubmuoreka [IOK
coenuuenni. IlnacTMaccsl, https://m.edsoo.ru/246103ec
Kay4yKH, BOJIOKHA
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11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka KonrTpoasubie  IIpakTHueck p
n/n Bcero H3YyYeHH s o0pa3oBaTe/ibHbIE
padoThI ue padoThbl
pecypcnl
N bubanoreka [IOK
XUMUYCCKUH 3JIEMEHT. ATOM.
1 5 1 2.09-6.09 https://m.edsoo.ru/ff
JIEKTPOHHAs KOH(PUTYPAIIHSI AaTOMOB 0d2a6c
[lepuonnueckuii 3akoH u [lepronuueckas
bubnmoreka IJOK
CHCTEeMa XUMHYECKHUX saeMeHToB J]. W.
2 . 1 9.09-13.09 https://m.edsoo.ru/ff
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
. 0d2be8
TEOpHUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX DJIEMEHTOB U X COCAUHCHUN
bubmmoteka IIOK
10 TPYIIAaM U Iepuoaam. 3HaueHue
3 1 16.09-20.09  https:/m.edsoo.ru/ff
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI 0d2d50
XUMHYECKHX d1eMeHToB /.M. MeHaeneeBa
B Pa3BUTHHU HAyKH
CrpoeHue BelecTBa. XMMHUUYECKasi CBS3b, bubmmoteka IIOK
4 e€ BU/IbI; MEXaHU3MbI 00pa30BaHU 1 23.09-27.09 https://m.edsoo.ru/ff
KOBAJIGHTHOM CBA3U. BojopoiHast cBs3b 0d2eae
BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
bubnunorexa LIOK
Crenenb okucienus. Bemectsa
5 1 30.09-4.10 https://m.edsoo.ru/ff
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
0d323¢
CTPOEHUS
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX. bubnunoreka LIOK
6 HcTtrHHBIE U KOJUIOWIHBIE PACTBOPHI. 1 7.10-11.10 https://m.edsoo.ru/ff
MaccoBas 1011 BEIIeCTBa B pacTBOPE 0d350c¢




Knaccudukanust 1 HOMEHKIaTypa
HEOPraHWYECKUX COCIMHEHUN.

bubnunoreka LIOK

snemenToB 1. . MenaeneeBa u

7 14.10-18.10 https://m.edsoo.ru/ff
I'eneTnyeckas CBsI3b HEOPraHUYECKHUX 0d5230
BEILECTB, Pa3JIUYHBIX KJIACCOB
Knaccudukanmst XaMUYeCKUX peakiivii B
HEOPraHWYECKOW M OpraHUuYeCKON XUMUU. bubnunoreka LIOK
8 3aKOH COXPaHEHUS MACCHI BEUIECTB; 3aKOH 21.10-25.10 https://m.edsoo.ru/ff
COXpaHEHUS U MPEBPAIICHUS JHEPTUU TTPU 0d37fa
XUMHUYECKUX PEaKIUIX
Ckopoctb peakiuu. OOpaTuMbIe peakiny. bubmorexa LHOK
9 XiMHHecKoe paBHOBECHe 4.11-8.11 https://m.edsoo.ru/ff
0d3al6
ITpakTrueckas padora Ne 1. «Bnusaue
10 pa3aNyYHbIX (PaKTOPOB HA CKOPOCTh 11.11-15.11
XUMUYECKON PEaKLIUN»
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI.
[Tonsarue o BogopoanoMm nokazarene (pH) bubnuoreka [{OK
11 pactBopa. Peakuuu noHHOTO OOMEHa. 18.11-22.11 https://m.edsoo.ru/ff
I'maponus opraHuYecKux 1 0d5708
HEOPTraHWYECKUX BEILECTB
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIC bubnunorexa LIOK
12 peakuuu. [Tonsrue 06 smexTponuse 25.11-29.11 https://m.edsoo.ru/ff
pacIuIaBOB U PaCTBOPOB COJIEN 0d3f34
KonTponpHas pabora no pazaeny bubmorexa HOK
13 (TeOpeTIeckIe OCHOBE XM 2.12-6.12 https://m.edsoo.ru/ff
0d40c4
Mertauibl, X TOJIOKEHHE B bubnuoreka [JOK
14 [Tepuoauueckoil cucteMe XUMUYECKUX 9.12-13.12 https://m.edsoo.ru/00

ael4b2




0COOEHHOCTH CTpoeHus aToMoB. O01He
dusznyecKre CBOMCTBa METAILIOB

CnaBbl METAIIOB. DJIEKTPOXUMHUYECKUN

bu6nmoreka [IOK

15 I 16.12-20.12 https://m.edsoo.ru/00
P HANIPSHKCHUI METAJIJIOB acl4b2
XUMHUUYECKHEe CBOMCTBA BaXKHEHIITUX bubnuorexa [JOK

16 METaJIJIOB (HATpUM, KaJauil, KaJbLuH, 23.12-27.12  https://m.edsoo.ru/00
MarHuii, aJFlOMUHHM) M UX COEIUHEHUIA aelSe8
XUMHYECKUE CBOWCTBA XpOMa, MEIH U UX bubmorexa HOK

17 . ’ 13.01-17.01 https://m.edso0o.ru/00
COEIMHEHU N

aelSe8
XvMHYeCKUe CBOWCTBA IIUHKA, JKele3a U

18 . HIHEE, 20.01-24.01
UX COEIMHEHUN
[TpakTnyeckas padora Ne 2. "Pemenune

19 JKCIIEPUMEHTABHBIX 33/1a4 110 TEME 27.01-31.01
«Metamibi»"

Hemerasl, uX MoJIOKeHHE B
. bu6nunorexa LIOK
[Teproauveckoi CUCTEME XUMHUYECKHIX

20 3.02-7.02 https://m.edsoo.ru/00
anemeHToB /1. . Menneneesa u aelaes
OCOOCHHOCTH CTPOCHHUS aTOMOB
du3nyeckre CBONCTBA HEMETAIIOB. bubnunorexa LIOK

21 AnnoTponusi HEMETauIoB (Ha IpUMEpE 10.02-14.02 https://m.edso0.ru/00
KHCIIOpOJIa, cepbl, hochopa u yriaeposa) aelc64
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U bubmorexa HOK

22 . > CoP 17.02-21.02 https://m.edsoo.ru/00
WX COEMHEHUN

aelc64
XuMHYECKHe CBOMCTBA a30Ta, (hochopa u bubmorexa HOK
23 ’ 24.02-28.02 https://m.edsoo.ru/00

UX COeOUHEHUN

ac1d86




XUMHUYECKUE CBOWMCTBA YIJIEpO/a,

bub6nmmoreka [IOK

24 . 3.03-7.03 https://m.edsoo.ru/00
KPEMHHSI M UX COCTMHCHHI
ae35e6
IIpnMeHeHnne BayKHEUIITNX HEMETAIIOB U
25 P s 10.03-14.03
UX COEIMHEHUN
O00011IeHrE U CUCTEMATU3AIMS 3HAHUHN 110
bu6nmoreka [IOK
teMme «Hemeraminy. Beraucnenns mo
26 o 17.03-21.03 https://m.edsoo.ru/00
YpaBHEHUSAM XUMHUYECKHUX PEaKIHii U ae3de8
TEPMOXHUMHYECKUE PACUETHI
[IpakTuyeckas padora Ne 3. «Pemenune bubnuoreka [IOK
27 AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME 31.03-4.04 https://m.edsoo.ru/00
"HemeTraiber"» ae3f50
KonTtponbsHast pabora mo Temam
bubnunorexa LIOK
«MeTamibl» 1
28 o 7.04-11.04 https://m.edsoo.ru/00
«Hemerannbny/Bceepoccuiickas
ae4270
poBepoyHas paborta
Heoprannueckue u opranudeckue bubmmnoreka HOK
29 kucnotel. Heopranmueckue u 14.04-18.04 https://m.edsoo.ru/00
OpraHN4YeCcKue OCHOBAHUS ae4270
AmMoTepHbIe HEOpraHUYECKHE U
OpraHHuYecKue coequHeHus. [ eneTnueckas BrbmroTexa [IOK
30 ' 21.04-25.04 https://m.edsoo.ru/00
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX
ae0dOa
BEILIECTB
Poxb xuMuu B o0ecrieueHnu
DKOJIOTMYECKOW, SJHEPIreTUYECKON U BrbmroTexa [IOK
31 ’ 28.04-2.05 https://m.edsoo.ru/00

MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEIUIIUHBI

adb33c




[IpencraBnenus 00 0OMUX HAYYHBIX bubnuorexa [{OK
32 IIPUHIUIIAX [POMBIIUIEHHOTO ITOJIy4eHUS 1 5.05-8.05 https://m.edsoo.ru/00
Ba)XKHEUIIINX BEIIECTB ad9cb2
bu6nmoreka [IOK
33 UYenoBek B MUPE BELLIECTB U MaTepUaAJIOB 1 12.05-16.05 https://m.edsoo.ru/00
ae0d0a
bubnunoreka LIOK
34 XuMus ¥ 3710pOBbE YETIOBEKA 1 19.05-23.05 https://m.eds00.ru/00
adb33c
OBUIEE KOJIMYECTBO YACOB I10 34
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
Axunonepnoe o6mectso «M3narensctBo «lIpocBemenne
* Xumus, 11 xmacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Eropos A.C. Xumus. [locoOue-peneTuTop ajis nmocTynarmmux. - Pocros H//1:

n3a-Bo "®enukc", 2020. - 768 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Pocculickas snexkrponHas mkoia. https://www.resh.edu.ru/

HNudoypok. https://infourok.ru
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