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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAaMMBbI  CpeAHEro o001ero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeaepallbHOM  TOCYJapCTBEHHOM
obpaszoBarensHOM cTanaapte COO, ¢ yuétom KoHuenuunu npenoiaBanus y4eOHOTO
npeaMera « XuMus» B o0pa3oBaTeIbHBIX opraHuzaiusax Poccuiickoit deaepariumy,
pealn3yIolX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKSHUN
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaepannn Ha nepuon ao 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONpPENEIICHUIO
oOmieil ctpareruu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble monoxkenns GI'OC COO o B3auM0OOYCIIOBIEHHOCTH IIEJIEH,
COJICpKaHMsl, PE3yJbTaTOB OOyYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, [0JIy4aeMOe BBIITY CKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3aluy, SIBISETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHY)XKUT 3aBEpPLIAIOIIMM JTAalOM peauM3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCs
NO3HAHMS 3aKOHOB NMPUPOAbI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpexae. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydarolIuxcsl Ha
YPOBHE CpeJIHEro 001IEro 00pa3zoBaHus CPEACTBAMU YUEOHOT0 IpeIMeETa « XUMHUSI»,
COJIEp)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B INPOrpaMMe IO XHUMHH C
y4€ToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B NO3HAHUM MPUPOABI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENEeH U MPUHIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHsl KaK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAyK WUIPaeT 0CcOoOyI0 pojib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS] 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
OPUPOJIbI U YeNIOBEKa, KOTopoe (hopMHUpYyeTcs B XMMHUHM Ha OCHOBE MOHHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEHCTBYS C APYIMMH €CTECTBEHHBIMH HayKaMH, XMMUS CTajla
HEOTHEMJIEMOH YacTbI0O MHUPOBOU KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W >KM3HM KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBliEHa Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YUYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronmmxcs, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Oprannyeckas xumus» u «OOImas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHnYecKOr XUMUH. POPMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YYCHHU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpa3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMus» c@opMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT'O TOJAXOJa K U3yYEeHHI0 ydeOHOro marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHHUS OPraHUYeCKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
IpeJICTaBICHUN 0 CTpoeHNH BeliecTB. CBeeHus 00 3ydaeMbIX B Kypce BELIeCTBaxX
JAIOTCSI B PA3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHM4eckoml  XMMHUHU  TOJYyYarOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEAKLIUU.

[Tox HOBBIM yriaOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMHSD» 00ydYaromMMcs TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIONIEH U MPOTHO3ZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs I0NONHsIeTcs B Kypceax 10 u 11 kimaccoB anemeHTaMu
CoZlep KaHMs, UMEIOMMMH KYJbTYPOJOTUYECKUA W TPHUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XHMHEH,
KPUTUYECKHA OCMBICITMBATH HHPOPMAITHAIO ¥ IPUMEHSATH €€ /ISl IOTIOJTHEHUS 3HAHUH,
peleHus] THTEIUIEKTYaIbHBIX U 9KCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX 3a1au. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHS» JTaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMHUPOBAHUE Y OOYJAFOIIMXCS MUPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHWYECKOTO U OPTaHMIECKOTO MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTAaBOM M CTPOEHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
U pEIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (DaKTaMHd U TEOPETHUECKUMU
MPEANOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpoOieM, a
TaKke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOy4Jaronuxcss MPUHITHIE MPOTPAMMON IO XUMHUHU TMOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE ISl PA3IMYHBIX
BUJIOB JICSITEIILHOCTU: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHHS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TO3HAHWU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEPKATEIIbHOM XapaKTEPUCTUKH IIeJIed W3Yy4YCHHsS TMpeaMeTa HalpaBICHHEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpHU3HAETCS (POpMUpPOBAaHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
NESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4ECHUS
MpeIMETa SIBIISIETCS BIIOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMH LEJISAMH W3Y4YEHHUS IPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistrOTCA:

o (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHSA U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX IMO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBJICHUW, HMMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U MOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CUCTEME cpefHero oOuiero odOpazoBanus. CeroaHs B
IPENoAABaHUM XUMHUH B OOJIbIIEH CTENEHH OTIAETCS NPEANOYTEHUE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW HAa  MOATOTOBKY
BBIITYCKHUKA 00I1€00pa30oBaTeNbHOM OpraHu3aliy, BIIAJCIOIIET0 HE HabOpoM
3HaHUH, a (PyHKLIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHUSIMU
aKTUBHOTO IOJYYEHUs 3HAHUI U NPUMEHEHUS UX B PEAIBHOM KU3HU JUJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3yYE€HUHU NIpeIMETa « XUMUSD JOMUHHUPYIOUIEE 3HAUCHHE
NpUOOPETAIOT TAKKUE LETU U 3a7a4H, KaK:

ajanrtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEUIECTBAMU U UX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCS KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUOB
NEeATEIbHOCTH: PElIeHus MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUS OTIbITA IEATEIbHOCTH, KOTOpast 3aHUMAET BaXKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3MIHMA 3KOJOTUYECKON
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJI0BEKa U IPUPOJHYIO CPENy;



pa3BUTHE TO3HABATENIBbHBIX HMHTEPECOB, MHTEUIEKTYaIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JJIs IOMCKAa U aHalu3a y4eOHOU U
HAYYHO-MIOMYJISIPHON MHPOPMAIIMK XUMUYECKOTO COJIEP KAHNUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XHMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy oOOyvarommxcs YOeXKIEHHOCTH B TI'yMaHHUCTUYECKOU
HANPaBIEHHOCTH XUMHUHU, €€ BAXXKHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUSI K TPUPOJIE U CBOEMY 3[I0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCTIONb30BAaHUSl TOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSIMHU.

B yuyeOHOM mjaHe cpenHero oOmero oOpa3oBaHUs MPEaMET «XUMUS»
0a30BOr0 ypOBHS BXOAMUT B COCTaB MpEeAMETHOI obsactu «EcTecTBeHHO-HayUYHbIE
IPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIs1 U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 knacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 yac B Hezento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYyYEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4eckux BemiecTB. ['omomnorus, wu3oMepus. XHUMUYECKass CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccUpuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUH (cHUcTeMaTuyeckas) M TpHUBUAJIbHbIE Ha3BaHUS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MAaTEpHATIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKHX BELIECTB, HAOJIOJIEHWE M OIMCaHue
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKH psia. MeraH U 3TaH —
POCTEUIINE NPEICTABUTENN QJIKAaHOB: (PU3MYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHMs), HAXOXKACHWE B IMPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUICH U NPOIUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCICHUS WU
MOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytaaueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIIMNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHUEe U TPUMEHEHHE.

Apenbl. benzoin: cocrtaB, cTpoeHue, QU3MYECKHEe U XMMHUYECKUE CBOMCTBA
(peakiuu rajJoreHMpOBaHHS U HUTPOBAHUS), NTOJIyUYEHUE U NMPUMEHEHHE. Tomnyon:
cocmas, cmpoeHue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJIyYeHue U npumerneHue. TOKCUYHOCTb apeHOB.



['eHeTnyeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIIEKAIUMUA K Pa3IMYHBIM
KJIaccam.

[IpyponHble MCTOYHMKH YIIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrocoObl mepepadOoTKu HEPTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUM, KaTalIUTUYECKuil), muposn3. I[IpomaykTsi
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KamMeHHBIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCNEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hep Ty
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TalOT€HONPOU3BOAHBIX,
IIPOBEICHNE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUJIEHA U U3YUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJN M OTAaHOJN: CTPOCHHE,
buznueckue U XUMHYECKHE CBOWCTBA (peakllMd C aKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHsle  CIMpPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMHU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[puMeHeHre rimuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpneruibl U Kemouwvl. DopMmanbpieru, —aneTanbAETHN: CTPOECHUE,
bu3nUecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHBIC PEAKIINN), OJyYCHUE U TPUMEHEHHUE.

OOHOOCHOBHBIE MpeeNIbHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHAs
KHUCJIOTBI: CTpOEHHE, (PU3UUECKHNE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOLIME st
KJ1acca KUCTIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTAaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [uuaponus
cioxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.

YrneBonmpl:  cocTtaB, KjacCHU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nonucaxapuibl). ['oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3UIECKUE U XHUMUYECKUE CBOUCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBiieHue,
Opo’KEeHHE TIIIOKO3BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
nemono3bl.  dusnueckue W XUMHUYECKHME CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBpALICHUN:
NpOBE/ICHHE, HAONIOJICHHE U ONMHCAHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOpPEHHUE
CIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
ruapokcugom meau(ll)), anpaernios (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHAA
cepeopa(l) u runpoxcumom wmenu(Il), B3zaumopeicTBHE Kpaxmalia € HOJIOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienydss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOJAYKTa PEAKIIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A30TcozeprKallie OPraHun4ecKUe COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnyecKue coeAuHeHns. Gusndyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha MpuUMepe TiulMHA). buonoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHnas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKH.

DKCNEpUMEHTAIbHbIE METOJIbl M3y4YEeHHUS BEIIECTB W HMX IPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHUS XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIIUU, CPEIHSS MOJICKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W MX IIPEBpaIlCHUN:
O3HaKOMJICHHE C 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTeCTBEHHO-



HAYYHBIX TOHSTUWA, TaK W TOHSTUU, SIBISIOIIUXCS CUCTEMHBIMHU JJISI OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIYHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Marepus, DJHEPIHUs, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
HSHEPreTUYECKU ypOBEHb, BEIECTBO, TelIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTUBHBIC BellecTBa (OEIKHU, YIJIEBOIbI, KHUPBHI,
(epMEeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBLHOIO IHUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPENapaTbl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre ypPOBHH, MOAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHus JJIEKTPOHOB MO OpOUTAISAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUS AaTOMOB.

[Iepnonnueckuii 3aKoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b Nepuoauyeckoro 3akoHa W llepumomnueckoil cuctembl
xuMmudeckux anemeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M Tepuojaam.
3HaYCHUE NMEPUOIMUECKOT0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). Bogopomnas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJIPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THIMbI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsiTne 0 nucnepcHbIXx cucteMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIUHEHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K PAa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kmaccupukamuss  XUMHUYECKHX — pEaKkIuid B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NIPU XUMHUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYEeCKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
XxuMH4deckoro paBHosecus. [Ipunnun Jle [larense.

Dnektponutryeckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthbl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJAbl HM3YyYEHUS BEIIECTB M HX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUMU KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOTO MHIUKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PaKTOPOB HA CKOPOCTh XMMUYECKON
peaKIumn».

PacuérHble 3anaumn.

Pacu€étel 1O ypaBHEHMSAM XUMHYECKHX pPEAKUHUM, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MTOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilosoxxkenne HemetaiuioB B Ilepuoaumueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpOoa, cephl, hochopa u yriaepoa).

XUMHUYECKUE CBOMCTBA Ba)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M WX  COCOUHEHUU  (OKCHIOB,
KHCIIOPOJCOIEPKAIINUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue merannoB B [lepuoanyeckoil cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O6mme Qusnyeckue cBoricTBa MetaioB. CruiaBsl METaUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOWCTBA BAXHEWIIMX METAJUIOB (HATPUM, KaJluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO61ue cnocoObl monmyueHus: MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U
TEXHHUKE.

DKCIEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB WU HUX NPEBPAILCHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAIOB, pEIICHUE
OKCIIEPUMEHTATBHBIX 3aJad, HAOJIOJEHHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THIPOKCHIA AIFOMUHUS C PACTBOPAMH
KHUCJIOT Y IIEJI0YeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétpl mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xuMun B 00€CIEUEHUM DKOJOTUYECKOM, SHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPUHIIUIAX  ITPOMBIIIJIEHHOTO
MOJy4YEHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIMOHHBIC MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMmuKa,
MaTepuaibl U AJICKTPOHUKH, HAHOMATEPHUaJbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHSIT U 3I0pPOBBE YEIIOBEKA: MPABWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
MMOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXOpeAMETHBIX  CBsA3€d TMpPU  H3YYCHUH oOmer u
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TOHSTHUS: HAy4YHBINH (DaKT, rUmoTe3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, TMepUOIUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, SABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSTHHE BEIIECTBA, (PM3MYECCKHE BEIMYMHBI U CAUHHUIIBI UX
M3MEpPEHUSI, CKOPOCT.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHHU3ME.

['eorpadus: MUHEpaNbl, TOPHBIC MTOPOJIBI, TOJIE3HbIC UCKOMAeMbIE, TOILIMBO,
peCypChI.

TexHoJOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTyPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TPEnapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOI'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUN A

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUS K pPE3yibTaTaM OCBOCHHS
OOyJaronMMHUCsl TPOTPAaMM  CpPEIHEro OO0Imero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHbIM). HayuHo-MeToauueckold OCHOBOM  AJis
pa3paboTKu IJIAHUPYEMBIX PE3YJbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
0o0pa30BaHMsl SIBJISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-AEATEILHOCTHBIM IOAXOJAOM B CTPYKType
JUYHOCTHBIX PE3YJbTaTOB OCBOCHUS TNpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLINUE:

OCO3HaHUE OOYYaIOUIMMHCS POCCUWCKON TpakIaHCKOH HAEHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIUHU K O0yUCHHIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX YOEKICHUN JTMUYHOCTH HAa OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIOCOOHOCTH OOYyYarolUXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPHUCYLIUMH [EIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUe MPABOCO3HAHUS SKOJIOTMUECKON KYJbTYphl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTDH KU3HEHHBIE IJIaHBbI.

JIMYHOCTHBIE Ppe3yibTAaThl OCBOCHMS IMpeaMeTa «XUMHsD JOCTHTalTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHHUTATEIHHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CHOCOOCTBYIOIIMMHU  Ipoleccam
CaMOIIO3HAHUS, CAMOPAa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3ylbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPaKaroT
C(OPMUPOBAHHOCTh OTBITA TO3HABATEIBHOM W TPAKTUYECKON JEATEIbHOCTH
oOyJaromuxcs Mo peai3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
JaCTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YyYarOIIMMHUCS CBOMX KOHCTUTYMOHHBIX NPaB U 00s13aHHOCTEH,
yBa)KEHUs K 3aKOHY U MPABONOPSIKY;

OPEJCTaBICHUS O COLMANBHBIX HOpMax M TMpaBUjaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHNN YUEOHBIX
MIPOEKTOB, PEIIEHUH YUE€OHBIX U ITO3HABATENIbHBIX 3a/1a4, BHIMTOTHEHUH XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEeHTBI JPYTUX [PU aHAIU3E PA3IUYHBIX BUJIOB YUEOHOU ACSITENbHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

yBaXEHHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh PEe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPYJAa YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B MTOJIYYEHUH U MOCIIEAYIOIIEM aHAITU3E
UH(OpMAIUK O MEPEAOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUUYECKUMHU SIBJICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJCHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYIIKOB;

4) GpopMupoBaHus KYJAbTYPbl 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOntoieHUsT TpaBui 0Oe30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TNpaBUJl HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIENOBATEILCKON
NESATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NeSATEeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUM TNPAKTUYECKUX 3ajay
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBAKEHUS K TPYAY, JHOIAM TPyJa U Pe3yabTaTaM TPYAOBOU NESITENbHOCTH;



TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAEKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) K0JIOrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKHU I1eJIeCO00pa3HOro OTHOILIEHUS K NPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAHUS TJIIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIHSHHS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TPUPOTHON U COIMAIBHON CPEJIbI;

OCO3HAHHUS HEOOXOIUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelieHus: BOPOCOB PALIMOHATILHOTO TPUPOIONOIH30BaHNUS;

aKTUBHOTO HENPUATHS JIEWCTBUM, NPUHOCALIUX Bpel OKpY>KaoIIen
MIPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC KOJIOTHUYCCKUE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U TPEIOTBPAIIATH UX;

HAJIMYUS PA3BUTOTO IKOJIOTMYECKOTO MBIIIUICHHUS], YKOJIOTHYECKON KYJIbTYPHI,
OTIbITa NeSATETbHOCTH HKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMHU B ITO3HABATEIIbHONW, KOMMYHHKATUBHONW M COIMATIBHOMN
MIPaKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) IEHHOCTH HAYYHOT'O MO3HAHMSA:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH U OOIIIECTBEHHON TTPAKTUKH,

MOHUMAHUS CICNU(PUKA XUMHHM KaK HayKd, OCO3HaHUS € poid B
(GbOpMHpPOBaHUN PAINMOHATHLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IICJIOCTHOTO
mpecTaBieHus] 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJIeM COXpaHSHUS
MIPUPOTHOTO PABHOBECHSI,

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
[IMBUJIM3AINH: B €€ TYMaHUCTHYECKOW HAITPABICHHOCTH M BaYKHOM POJIU B CO3JITaHUU
HOBOM 0a3pl MaTepHAIbHOM KYyJbTYphl, PEIICHUU TJIOOATBHBIX MpoOIeM
YCTOWUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUIIEBON U
HKOJIOTHYECKON OE30MacHOCTH, B PA3BUTHH MEAMIMHBI, OOCCIICUCHUH YCIOBHUI
YCIEITHOTO TPY/Ia ¥ SKOJOTHYECKH KOM(POPTHOM KU3HH KaXKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTU: TIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
TOJTy9aeMbIC 3HAHWS JJIS aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIET0 MHUpa U
MIPOUCXOSIINX B HEM U3MECHCHHM, YMCHHUS JIeJIaTh 00OCHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U HMECIOIIMXCS TAHHBIX C IICJTBIO MTOTYYCHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIUSIX;



MHTEpeca K O3HAHUIO M UCCIIEIOBATEIhCKOM ETEIIBHOCTH,

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YUCOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsT  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHbIC) O0IleHayYHbIe TMOHATHUS, OTpaXkarollue
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuuKky MeTOJ0B IO3HAHMUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliece, CUCTeMa, Hay4dHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpPCAJIbHBIC yUe€OHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaoIIne dbopmupoBaHue (yHKUIMOHATBHOU
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00yUYarOIXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4YcOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJSTHBHBIMU
JICUCTBUSIMU.

Osjaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU NO3HABaTeJIbHbIMHU
JelCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOSITeTbHO  (DOPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEAEsATh LENN JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE NMPU3HAKHU TOHSATUW W yCTAHABIMBATh WX B3aWMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE TOHSTHS JIJIsi OOBSICHEHUS OTJEIbHBIX (DaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIIHI;

YCTAHABIIUBATh IPUYUHHO-CICJICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,



CTPOUTH JIOTUYECKUE pPacCykAeHUs (MHIYKTHBHbBIE, JAEIyKTUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH U NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIIOUCHMS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENHU, IPEOOPAZOBBIBATH MOJIEIbHBIE TIPE/ICTABIICHNUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTA, XUMHUUYECKasi popMyJia, ypaBHEHHE XUMHUECKON peakluu
— IpU pEIICHWU y4eOHBIX MO3HABATEJBHBIX M MPAKTHUUYECKUX 3a7ad, NPUMEHATH
Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
W3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJCTh OCHOBAMU METOJOB HAYYHOTO IO3HAHUS BEIIECTB U XMUMHYECKUX
peakuuii;

(GOopMyIUpPOBATh LIEJIN U 3a/1a4U UCCIEIOBAHMS, HCIIOJIb30BATh IOCTABIICHHBIE
U CaMOCTOSITEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TUIOTE3bl MO IMPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMHU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS W IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBHO TIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PEILIEHUS MPAKTHYECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
MO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NoMyJisipHas JIUTEparypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE TIOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTABIICHNU, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTHUBOPEYUBOCTH;

bopMyIUpOBaTh 3alpPOChl U TPUMEHATH PA3NUYHBIE METOJbI MPU MOUCKE U
orOope wuHPOpMaLMKM, HEOOXOAMMOM [JIsi BBIOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MpPEACTABICHHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPU PabOTE C XUMUUECKON
uHbopMaluel: MPUMEHITh MEXIpEAMETHbIE ((PU3NYECKue W MaTeMaTHYECKHUE)
3HAaKU U CUMBOJIBI, (POpMyJIbl, aOOpeBUATYPbl, HOMEHKIIATYPY;



UCIIOJIB30BaTh UM IPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HarJIsJHOCTH.

OgBy1aieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3a7laBaTh BOIPOCHI MO CYIIECTBY 00CYXKJaeMOM TEMBbI B X0/l TMaJIora U/Uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJeH, (GOPMYyIHpPOBATh CBOU  TPEHAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MpPE3EHTAlUell pe3yJIbTaTOB IMO3HABATEJIBbHON JESTEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThI MO MCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO MpoekTa U (OPMYIUPOBATh BHIBOIbBI
0 pe3yjibTaTaM HPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHNUs 1 OOMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau M 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJllOPUTM JACUCTBUNA IpU
BBIMIOJJTHEHUM Y4YE€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBINA Ccroco0 HX pemeHuss ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITH CAMOKOHTPOJIb CBOEH JEATEIBHOCTA HA OCHOBE CaMOaHAIN3a U
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMHUSA»
OTpaXkaror:

c(hOpMUPOBAHHOCTh ~ NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, POJIM XMMUU B IIO3HAHUHU SIBJIEHUI IPUPOJIBI,
B (OPMUPOBAHUU MBIIUICHUSI M KYJIbTYpPhl JIMUYHOCTH, €€ (YHKIIMOHAIBHOMN
I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs] MPAKTUYECKUX 3a7a4 U IKOJIOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM cpefe;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraroIIMe TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHas ¢opmysa (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBINA 0O0BEM, YIIIEPOIHbIN CKeNeT, PyHKIMOHAIbHAS IPYIINa, paauKall,
U30MepUsl, ©30MEPbI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPO U
a30TCOJIEpKAILME COCOUHEHUs, MOHOMEpP, IOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMS); TEOPUHM M 3aKOHBl (TEOpUs CTPOEHUS



opranudeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHHI SA3bIK XUMHH; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXaluye B OCHOBE NOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
SBIICHUHM, (PAKTOJNOTUYECKUE CBEACHHUA O CBOWMCTBAaX, COCTaBe, MOIYYCHHH U
0e30MacHOM HCIIOJIb30BAHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON AEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISIBIISATh XapaKTEpHbIE MPU3HAKU TOHSITHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPHU
OMKMCAHUH COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHMI;

c(OpMUPOBAHHOCTh YMEHHMI HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHOM)
dbopMynT OpraHMYECKMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
U3rOTaBIMBAaTh MOJEIHU MOJIEKYJ OPraHMYECKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIUBaTh MPHUHAJICKHOCTh HM3YUYEHHBIX
OpraHMYECKMX BEIIECTB II0 HX COCTaBY M CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpylnne COeIWHEHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuiyeckoil HomeHknatype (IUPAC), a Takke NpUBOIWUTH TPUBHAJIBHBIE
Ha3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITHJIEH, NPONWIEH, alEeTHJIEH,
ATWJIEHIJIMKOJb, TIUUEPUH, (EHOJ, (popManblerus, aueTanbIerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TIIF0K03a,
bpyKTO3a, Kpaxmal, eJITi0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKON CBSI3M B
OpPraHUYECKUX COCAMHEHUAX (OAMHAPHBIE U KPaTHbIE);

C()OPMUPOBAHHOCTh YMEHHUS NPUMEHATH [OJIOKEHUSI TEOPUU CTPOEHUS
opranuueckux BemiectB A. M. byTiepoBa st 00bICHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMUPOBAHHOCTH YMEHUHN XapaKTepU30BaTh COCTAB, CTPOEHUE, (PU3HUECKUE
U XUMHUYECKHME CBOMCTBA THIIMYHBIX MPEACTABUTENEN Ppa3IMUHBIX KIIACCOB
OpPraHUYECKUX BEUIECTB (METaH, 3TaH, 3TUJICH, TPOIUJICH, alleTujeH, OyTaaueH-1,3,
MeTwiOyTagaueH- 1,3, 6eH30J1, METaHOJI, ATaHOJI, STUJICHTJIMKOIb, TJULEPUH, PeHoI,
aleTanbAeTu, MypaBbiUHasi U YKCYCHAsl KMCIIOTBI, TJII0KO3a, KpaxmaJl, 1eJII0103a,
AMUHOYKCYCHAsl KHCJIOTa), WLIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXKIY HHMHU
YPABHEHUSIMH COOTBETCTBYIOIIMX XHWMHUYECKHX PpPEAaKUUHd C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbs (He(Th, TPUPOAHBIN ra3, yroyb), CIOCOObI UX MEPEPAOOTKU U MPAKTUUECKOE
IPUMEHEHUE POAYKTOB NepepaboTKu;

C(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS MO0 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOIYKTa



pEeaKIMH MO U3BECTHBIM Macce, 00BEMY, KOJITMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB
WM TPOAYKTOB PEaKIINM);

c(OpMHPOBAHHOCTh YMEHHMU BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCIOJb3YEMbIX B XUMUU IIPH U3YUYEHUHU BELIECTB U
XUMUYECKUX SBJICHHUN (HAOII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMUYECKHE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMH H HX
PUMEHEHUEM;

c(hOpPMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
nocyZoi M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXe MpaBuiIa OOpaIIeHHUs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTh U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (IIPEBPALLEHUS OPraHUYECKUX BEIECTB MIPU HAIPEBAHMHU, ITOTYUYEHUE
ATWICHA U U3YYECHHE €r0 CBOKCTB, KAUECTBEHHBIE PEAKIIUU OPTAHNYECKUX BEILECTB,
JeHaTypauus OelIKOB IPU HarpeBaHUU, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C IpaBWIaMU TEXHUKM O€30IaCHOCTM MpH OOpalleHWd C BEIIECTBAMU MU
7a00paToOpHBIM  000pYyJOBaHUEM, MPEACTABIATh PE3yJbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpPME 3aMKMCH YPABHEHUM COOTBETCTBYIOLIMX pEAKIHUN U
(opMyJIMpPOBATh BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XHMUYECKYIO
uH(pOpMAIMIO, MOJYYaeMYyK0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJtOAaTh  TpaBUjia  AKOJOTHYECKU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JICMCTBUSI Ha KUBbIE OPraHU3Mbl ONPENETEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mnokaszatens [IJIK, moscHsaTe Ha mpumepax crnocoObl
YMEHBUICHUS W TNPEJOTBPAICHHUs] HMX BPEAHOIO BO3JACHCTBUS Ha OPraHU3M
YeJI0BEKa;

Ui O0YYaroUIMXCs ¢ OrPAaHUYECHHBIMH BO3MOKHOCTSIMH 370POBbs: YMEHHE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBUIAIIMX OOYyYaloUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns s 3amvucu XUMHYECKHUX

bopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:



cOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBJICHUI ITPUPOJIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhl JIMYHOCTH, €& (YHKIIMOHAJILHOM
IPAMOTHOCTH, HEOOXOIMMOM JJI pEeIECHUs] MPAKTUYECKHUX 3a/1ad U HKOJOTUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (XMMUYECKUM AJIEMEHT, aToM, M30Tom, Ss-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKYyJa, MOJIb, MOJISIPHBI OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBLHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHAas, MOHHAsI, METAILIMYECKAs, BOJOPOAHAS ), KPUCTAIIINYECKAsl pEIIETKA,
TUAMBl ~XUMHUYECKUX  PEAKUHM, pacTBOp, DJIEKTPOJIHUTHL, HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUuy, XUMUYECKOE PaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Juccolmannu, nepuoanueckuit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS SHEPTUU
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
COCTaBE, MOJIYYEeHUH U 0€30M1aCHOM HCHOJIb30BAHUH BAKHEUIINX HEOPTraHUYECKHUX
BEII[ECTB B OBITY U MIPAKTUYECKOM ESITEIILHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBISATh XapaKTEPHbIC TMPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA INPU
OMMCAaHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBpaIlCHUM;

c(OPMHPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAETBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKUCIbIM ra3, aMMHakK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUThEBAS CO/A, IUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh M CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHHUAX PA3JIMYHOrO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAIUTMYECKasi, BOJIOPOJIHAS]) B COCUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BellecTBa (aTOMHas, MOJIEKYJIsIpHas,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHA/JIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K OMNpPeAeIEHHOMY Kiaccy/TpyIie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOANIECKOro 3aKkoHa [l.
N. MenneneeBa U AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO, 00 CHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;



c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTteMsl
xumuueckux snemeHToB JI. M. MenpaeneeBa, ucnonb3yss NOHATUA «s-, p-, d-
AJIEKTPOHHBIE OPOUTAIIN, «IHEPTETUICCKUE YPOBHI», O0BSICHATH 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynnaM [lepuoguueckon cucreMbl xuMudeckux 3iemeHToB /1. 1. Menneneesa;

chOpMUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XUMHUYECKUE CBOICTBA HEOPraHMYECKUX BEIIECTB  PA3JIMUHBIX  KJIACCOB,
MOATBEPAKAATh CYILECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYECKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIHUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TPU3HAKAM (YUCIY W COCTaBYy pPEArMpyIOIIMX BEIIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peakIiy, yYaCTHIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHI COCTABJISATh YpPaBHEHHUSA PEAKIUN pPa3THMUHBIX
THUIIOB, MOJHBIE U COKPAIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCJOBUS, IIPU KOTOPBIX ATU PEAKLIMH UAYT J0 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUYeCTBEHHBI COCTAB pa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, pPaClO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOPAaX HEOPraHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPacCKpbIBaThb CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
pEeaKkiuu OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuun Jle larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XHUMHYECKUE TMPOIIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAYYHBIX MPUHIUINAX WU
HKOJIOTHYECKUX MPOOIEMaX XUMHUYECKOTO TPOU3BO/JICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUN MPOBOAUTH BBIYMCIEHUS C HCIIOJIb30BaHUEM
MOHSATHUSI «MAcCOBasi JI0JIsl BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIICHUHN ra30B MPpHU
XUMUYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO HU3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEILIECTB, TEIJIOBOTO 3(P(deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHHUS YHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHHM COOIOIATh MTPaBUJIa MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBWiia OOpaIeHus: C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;



C()OPMUPOBAHHOCTb YMEHHUH IJAHUPOBaTh M BBIIOJHATh XHUMHUYECKUHI
HKCIEPUMEHT (pa3sIoKEHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUM KaTajau3aropa,
ONPENEICHUE CpeApl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHANKATOpa, BIUAHUE Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaklvy,
peaklMy MOHHOrO OOMEHA, KayeCTBEHHBIE pPEaKIMU Ha Cyib(aT-, KapOoHAT- H
XJIOPUI-AHUOHBI, HA KaTUOH AMMOHHSI, PELICHUE DKCIIEPUMEHTAIbHBIX 3a/1ad I10
temaM «Metamisl» U «HemeTtannesl») B COOTBETCTBUM C IpaBWJIAMU TEXHUKU
Oe3omacHOCTH TIpHU OOpAIllEHNHU C BEIIECTBAMH U JJa0OpAaTOPHBIM 000pYAOBaHUEM,
NPECTaBISTh PE3YyJIbTaThl XUMHUYECKOTO HSKCIepuMeHTa B Qopme 3amucu
yYpaBHEHUN COOTBETCTBYIOIINX peakiuii U (GOpMyIHPOBATH BEIBOIBI HA OCHOBE ATHX
pe3yJIbTaTOB;

C()OPMUPOBAHHOCTb YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMAIMIO, MOJYYaeMyK U3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
KOMMYHUKaIu, HTepHEeT U Apyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBUiIa  IKOJOTUYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl U OKPYJKAIOIIEW INPUPOIHOM Cpelbl, OCO3HABATh
OIMACHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mpuMmepax CcHocoObl yMEHBUIEHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJI0OBEKA;

JUIsE O0YYaroUMXCcs ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CIeNbIX M CHa0OBHIAAIIMX OOYYalOLIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy obo3HadeHui JI. bpaitnsg mis 3anmucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3/ie/ioB U TeM (uu¢poBbIe)
Ne ni/m Kontpoabubie IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOl XUMUM
[Tpenmet oprannyeckoii xumuu. Teopus
1.1 CTPOECHHS OPraHUYECKUX COEIMHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasnl
2.1 [IpenenbHble yrIeBOAOPOABI — aJKAHbI 2
5 HenpenenbHbie yTriieBOOPOIBI: aAIKEHBI, 6 |
AJIKaIMEHBI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2
24 [IpupoHbIe ICTOYHUKH YTIIEBOJIOPOIOB U 3 |
uX nepepadoTka
Uroro no pazneny 13
Paspnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
3.1 Cnuprel. ®enon 3
19 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 |
CrnosxHble 3(pUpsI
33 YraeBobl 3 2




Hroro no pazneny 13
Pa3nen 4. AzoTconepxamme opraHudeckne coeIMHeHus1

4.1 AwmunBl. AMUHOKHCIIOTEL. beiku 3
Uroro no pazaeny 3
Pa3znea 5. BbicokOMOJIEKYJISIPHBbIE COEINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Wroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne i/ P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pasnea 1. Teopernyeckue 0CHOBbI XMMHMH
Ctpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 6
anemenToB 1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue g
' BEIIECTB
1.3 XUMHYECKUE PEAKITUU 12 1 1
Hroro no pazneny 26
Pa3nen 2. Heoprannueckasi xumusi
2.1 Metanst 12 1
2.2 Hemeramisl 18 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX 4
' BEIIECTB
Hroro no pazneny 34
Pa3zpnen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 6
3.2 PesepBHoe Bpems 2
Hroro no pazneny 8
Ha3Banue moayJist
OBUIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero U3YYEeHUS o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
IIpeamer oprann4ecKko XuMuu, eé
1 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE 06.09.2025
Teopus cTpoCHHSI OPTraHUIECKUX
2 coenunennit A. M. bytnepoga, eé 1
yIICPORa, 13.09.2025
OCHOBHBIE TTOJIOKEHUS
[IpencraBienue o K1accuPpUKauN
opranuyeckux BeuiecTB. Homenknatypa
3 1
(cucremaTnyeckas) U TPUBHAJIbHBIE 20.09.2025
Ha3BaHUs OPTaHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, |
TOMOJIOTUYECKHUN P 27.09.2025
5 Meran u 3TaH — npocTenire |
MPEICTaBUTENM aTKAHOB 04.10.2025
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
POCHHE, 11.10.2025
DOTUJIEH U TPOINUIIEH — MpOCTeHIIne
7 1
MPEICTaBUTENMN ATKEHOB 18.10.2025
g [IpakTuueckas padora Ne 1. «Ilomyuenune 1 1
JTUJICHA U U3YYEHUE €T0 CBONUCTB) 08.11.2025




10

11

Aunkanuensl. byranuen-1,3 u
MeTtunoyTanuen-1,3. [Tonyuenue
CUHTETUYECKOT0 KayuyKa U PE3UHBI
AJIKHMHEBIL: COCTaB U 0COOEHHOCTH
CTPOCHUSI, TOMOJIOTUYECKHH PS/I.
ALIETUIIEH — MPOCTEUIINI
MpEeACTaBUTEb AIIKUHOB

Brrancaenus mo YPaBHECHUIO
XHUMHYCSCKOH pe€aKnuun

15.11.2025

22.11.2025

29.11.2025

12

13

14

Apensr: 6eH3011 1 TOIYy0J. TOKCHYHOCTB
apeHoB

I'eneTnueckas cBs3b yIiI€BOJOPOIOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM

[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
MPUPOIHBIN a3 U NOMyTHbIE HEPTIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

06.12.2025

13.12.2025

20.12.2025

15

KontponbHas padota mo pasaeny
«YTIIEBOAOPOIBD)

27.12.2025

16

17

18

IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
METAHOJI ¥ 3TaHOJ.

BonoponHas cBs3b MOJIEKYJI CIIUPTOB.
Me:xMoneKyJIsIpHOe U
BHYTPHUMOJIEKYJIIPHOE B3aUMOJIEHCTBHE
MHoOroaTtoMHbI€ CIUPTHI: 3TUIICHTIIUKOIIb
U TJIMLEPUH

17.01.2026

24.01.2026

31.01.2026

19

@DEeHOJI: CTPOEHUE MOJIEKYJIBI,
¢du3nyecKkre U XMMHUYEeCKHe CBONCTBA,
IIpUMEHEHNE

07.02.2026




20

21

Anpaeruapl: GopMabaeTuI 1
aneTalbpaerua. AeTod
OIHOOCHOBHBIE TIPEICTBHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbHUHAS U
YKCYCHas

14.02.2026

21.02.2026

22

[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»

28.02.2026

23

24

25

CTeapI/IHOBaH H OJICMHOBAs KHMCJIOTHI, KaK

NpeACTABUTCIIN BBICHINX Kap6OHOBI)IX
KHCIIOT

MpbLa Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC

KapOOHOBBIX KUCIOT. ['uaponus
CIIOHBIX 3(DUPOB

07.03.2026

14.03.2026

21.03.2026

26

27

28

29

XKupsr: runponus, npuMeHeHue,
OuoI0rMYecKas pojb )KUPOB

KonTtponbHast pabota no pazueny
«Kucnopoaconepxaiune opraHuuecKue
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

VYraeBojbl: cOCTaB, KiIaccuuKanus.
Baxueiiime npeactaBuTeNu: TIOK03a,
dbpykTo3a, caxapo3a

KanMaJ'I 1 [EJUIK0JIO3a KaK IMTPUPOJHBIC
MOJIMMEPBI

11.04.2026

18.04.2026

25.04.2026

02.05.2026

30

OO6mras xapakTeprucTuKa
a30TCOJEPIKAIINX OPTAaHUICCKUX

16.05.2026




31

coenuHeHui / Beepoccuiickas
npoBepouHas paboTa

AMMHBI: METUJIAMHUH U aHWJIMH

23.05.2026

32

AMWHOKHCIIOTHI KaK aM(pOTepHBIC
OPraHU4YeCKHUE COCTUHEHUS, UX

ouonornyeckoe 3Hauenue. [lentunsl.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

23.05.2026

33

34

OcHOBHbIE OHATUSA XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcHOBHBIE METO/BI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH.
[InacTmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

23.05.2026

23.05.2026




11 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yYEeHUS o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
1 XUMUYECKUHN AIEMEHT. ATOM. 1
02.09.2025
2 DneKTpoHHas! KOHQUTYpaLUs aTOMOB 1
06.09.2025
[lepuonnueckuii 3akoH u [lepuonnueckas
3 cucTeMa XMMU4ecKux 3meMeHToB /1. 1. 1
09.09.2025
Menneneesa
Ces3pb [lepuoauyeckoro 3akoHa u
4 [lepuonnueckoil cucTreMa XUMUYECKHUX 1
anemenToB JI. V1. Menpeneena ¢ 13.09.2025
COBPEMEHHOM TEOpHUEHN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
5 XUMHYECKUX 3JIEMEHTOB U UX COCTMHEHUI 1
16.09.2025
10 TpyHnaM U IepHoIaM.
3HavYeHHE MePUOIUIECKOTO 3aKOHA U
6 CHUCTEMbI XUMHYECKHX deMeHTOB J[. /. 1
20.09.2025
MeneneeBa B pa3BUTHH HAYKH
7 Crtpoenue BeniecTsa. 1
23.09.2025
XuUMHYECKas CBS3h, €€ BUBI, MEXaHU3MBI
8 00pa30BaHMs KOBAJIGHTHOM CBS3H. 1
p 27.09.2025
Bonoponnas cBa3b




BanentnocTs. BCIHeCTBa MOJICKYJIIPHOTO

9
HEMOJIEKYJISIPHOTO CTPOEHHUS 30.09.2025
10 DJIEKTPOOTPULIATENBHOCT. CTENEHb
OKHCJICHUS. 04.10.2025
11 II .
OHSITHE O TUCIEPCHBIX CUCTEMAX 07.10.2025
12 HcTuHHBIE U KOJIOMAHBIE PACTBOPBI.
11.10.2025
13 MaccoBast 107151 BellIeCTBa B pacTBOpE 14.10.2025
14 Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COEAMHEHUH. 18.10.2025
15 I'eneTnueckas cBsI3b HEOPraHUYECKHX
BEIIIECTB, Pa3JIMYHbBIX KJIACCOB 21.10.2025
Knaccugukanus XuMHUUecKux peakuuii B
16 . .
HEOPraHUYECKOU U OPraHUYECKON XUMUHU. 08.11.2025
3aKOH COXpaHEHHs MAacChl BEIIECTB; 3aKOH
17 COXpaHEHUs U NIPEBPAILCHNS SHEPTUU IPH 11.11.2025
XUMHUYECKHUX PEeaKIMIX
1 .
8 CxopocTh peakiuu 15.11.2005
1 .
9 OOpatuMsble peakuu 18.11.2025
20 XHWMHUYECKOE PAaBHOBECHE 2 11.2025
[TpakTruyeckas padora Ne 1. «Bnusiaue
21 pa3aYHbIX (PAKTOPOB HA CKOPOCTh 75112025

XUMHYECKON PEAKITUN»




DIEKTPONMTHYECKAs TUCCOLUAIIHS.

22 ITonsatue o BogopogHoMm nmokazarene (pH
AOPOA (PH) 29.11.2025
pacTtBopa.
23 Peakmyun nonHoro ooMeHa.
t 02.12.2025
I'mpponus opraHu4yecKux u
24
HEOPraHUYECKHUX BEILECTB 06.12.2025
)5 OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE
peakiuu. 09.12.2025
[TonsTHE 00 2IEKTPOIIM3E PACIIIIABOB U
26 .
pacTBOPOB coJieh 13.12.2025
7 Kontponbnas padota no pasaeny
«TeopeTnueckne OCHOBBI XUMUN» 16.12.2025
MerTaibl, UX MOJ0KEHHE B
)% [lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenTtoB JI. 1. Menpeneesa u 20.12.2025
0COOEHHOCTH CTPOEHHUS aTOMOB
29 Oo61mue (hu3HUecKre CBOMCTBA METAILIIOB
e ¢ 23.12.2025
CniaBbl METaLIOB. DJIEKTPOXUMUYECKUMA
30 N
PsA HAIPSKEHUN METAJLIOB 27.12.2025
XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
31 METaJUIOB (HAaTpHi, KaJluii, KaJIbIIHii,
108 (HaTpui, L 30.12.2025
MarHui, aJIOMAHAN) U UX COeAMHEHUN
XHUMHUYECKHE CBOMCTBA BaKHEUIIINX
32 METaJUIOB (HaTpHi, KalIMi, KaJIbITHI
(satp HHH, 13.01.2026

Mar"ui, aTftoMUHHUI) U UX COETUHEHUN




XHUMUYECKHE CBOMCTBA XpOMa U €T0

33 COCIMHEHMI 17.01.2026
34 XUMHUYECKHE CBOMCTBA MEeOU U €€

COEINHEHUN 20.01.2026
35 XHUMHUYECKHE CBOMCTBA IIMHKA U €TI0

COCIUHCHUI 24.01.2026
36 XUMHYECKHE CBOMCTBA JKeJie3a U €Tro

COCIMHEHMI 27.01.2026

[IpakTuueckas padbora Ne 2. "Pemienue
37 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 31.01.2026

«Metamnb»"

HewmeTamnel, ux monoxxeHue B
18 [lepuoanueckoii cucTeMe XUMHUYECKHUX

snemenToB JI. . MengeneeBa u 03.02.2026

0COOEHHOCTH CTPOEHHUS aTOMOB
39 du3nvecKre CBONCTBA HEMETAJIIOB.

07.02.2026

40 ANIOTpoNus HEMETaJIOB (Ha IpuMepe

KHCJIO0POAa, cephl, pocdopa u yriepoaa) 10.02.2026
A1 XUMUYECKUE CBOMCTBA TaJIOTEHOB M UX

COE€TMHEHUH 14.02.2026
4 XHUMUYECKUE CBOKCTBA CEPBI U €€

COCIMHEHUI 17.02.2026
43 XHWMHUYECKHE CBOICTBA a30Ta U €ro

COeIMHEHUI 21.02.2026
44 Xumudeckue cBoicTBa dochopa u ero

COE€TMHEHUI 24.02.2026




XUMHUYECKUE CBOMCTBA YIJIEPOJa U €ro

45
COEIMHEHU I 28.02.2026
46 XUMHUYECKUE CBOMCTBA KPEMHUS U €T0
COEINHEHUN 03.03.2026
A7 [IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U
UX COEIMHEHUM 07.03.2026
Boruncnenus no ypaBHEHUSIM XUMUYECKUX
48 . .
peakiuil ¥ TePMOXUMHUYECKUE PACUETHI 10.03.2026
Boruncnenus no ypaBHEHUSIM XUMHYECKUX
49 . "
peaKkuuii ¥ TePMOXUMHUYECKHUE PACUETHI 14.03.2026
O06o01IeHre U cHCTeMaTU3alus 3HaHUH 110
teme «Hemeraimey. Beraucnenus no
50 .
YPaBHEHUSIM XUMHYECKHUX PEaKLIUH 1 17.03.2026
TEPMOXUMHUYECKHE PACUETHI
[IpakTuueckas padora Ne 3. «Pemienue
51 AKCTIIEPUMEHTAIIBHBIX 3a71a4 110 TEME
DICTICPHMEIT 21.03.2026
Hemerannsi"»
50 KonTponbHas paboTa mo Temam
«Meramsy u «Hemerauibny 24.03.2026
Brruucnenust no ypaBHEHUSIM XUMHUYECKHUX
53 . "
peakuuil ¥ TepPMOXUMHUYECKUE PACUETHI 07.04.2026
54 Heopranuueckue u oprannueckue
KHCJIOTBI. 11.04.2026
55 Heoprannueckue u oprannueckue
OCHOBaHHUS 14.04.2026
56 Comm

18.04.2026




57 KomnekcHeie coennHeHus 1 21.04.2006
58 Oxenzet ! 25.04.2026
59 AMpoTepHbIE HEOPraHUYECKHE U |
OpPraHUYECKUE COCTUHEHMUS. 28.04.2026
60 I'enernyeckas CBSI3b HEOPraHMUECKUX U |
OpPraHUYECKUX BEILECTB 02.05.2026
61 Ponb xumun B obecrieueHUN |
IKOJIOTHYECKON O€30IaCHOCTH 05.05.2026
& Posb xumun B o0ecrieueHun 1
HHEPreTUIECKOH U MUILEBOM OE30MaCHOCTH 12.05.2026
63 Posnb xvMuu B pa3BUTUU MEAUITUHbI 1 16.05.2026
[IpencraBienus 06 0OMUX HAYYHBIX
4 1
6 an/IHulv/max MPOMBINIJICHHOTO TTOyYeHUs 19.05.2026
BKHEHIIINX BEIIECTB
q 1
65 €JI0OBEK B MUpPE BEIIECTB U MAaTEPHAIIOB 73.05.2026
X 1
66 WMHUS U 3I0POBbE YETTOBEKA 26.05.2026
67 PesepBHblIit ypok / O0o01eHne u |
cucTeMaTu3alus 3HaHUN 26.05.2026
68 PesepBubIii ypok / O6001IeHIE 1 1
CHCTEMAaTH3aIUs 3HAHUH 26.05.2026
OBILIEE KOJIMYECTBO YACOB I10 68

[MTPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHOM NMPOrPaMMBbI CpelHero o01ero od0pasoBanus

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

CdopMUpOBaHHOCTH MPEACTABICHUI O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHHU B MO3HAHUU
SABIIGHUN TPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
peIICHUsT TPAKTHYECKUX 33a4 U DSKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroIIre MMOHSATHUS (Monekymna, BaJICHTHOCTb,
AJIEKTPOOTPUIATEIIBHOCTh, CTEIIEHb OKUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJIAPHBIA OO0BEM, YTIEPOAHBIN CKEIeT,
GyHKUMOHANbHAA  TpyMma, pajdKans,  H30MEpHs, HU30MEpHI,
TOMOJIOTUYECKUW PpANl, TOMOJIOTH, YTJIEBOJAOPOABI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUs, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(YrneBobl, KHUpbI, OETKH), MOHOMED, TIOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHUYECKOTO CTPOCHHS opraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJY4YCHHH U O€30macHOM
WCIIOJIb30BAHUM BAXXHEUIIUX HEOPraHUYECKHMX U OPTaHMYeCKHX

BCIICCTB B 6BITy u HpaKTI/I‘{eCKOﬁ ACATCIIbHOCTH YCJIOBCKA

1.3

1.4

CdopMupoBaHHOCTb YMEHUU BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHaBIMBATb WX  B3aUMOCBA3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIUE IOHATUS IIPU OIMCAaHUU COCTaBa, CTPOEHUA U

MPEBPAILCHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUYECKYIO CHUMBOJIHKY
JUTSL COCTABJICHHUST MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoOW) (OpMyJT OPraHMYECKUX BEIIECTB W ypaBHEHHM
XAMHYECKUX  pEeaKlud,  M3rOTaBIMBATh  MOJEIH  MOJICKYJ
OpTaHMYECKHUX BEIIECTB IJS WUIIOCTPAlMM WX XUMHYECKOTO U

MPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

ChopMupoBaHHOCT YMEHHUH YCTaHABIUBATh MPUHAIIC)KHOCTD
W3YYEHHBIX OPraHMYECKHMX BEIIECTB 10 MX COCTAaBYy M CTPOEHHUIO K
omnpenenéHHOMY Kiaccy (Tpymnmne) COequHEeHHH (yriieBOAOPOIbI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIUHEHHS], BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUs), JlaBaTb UM Ha3BaHMsl IO CUCTEMAaTUYECKOHN

HomeHknarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpPraHMYECKUX COSAVHEHUSX (OAUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHSI TNPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpOeHHS opraHndeckux pemiectB A.M. byTiepoBa st 00bsicCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH

COXPAaHCHUS MACChl BCIICCTB

yl"J'IeBOILOPO,I[LI. Kchopoz[coz[epmamHe n a30TCOoACPIKAIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKY.H?IPHI)IG COCAMHCHUA

CdopMupoBaHHOCTh YMEHUH TPHUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OT/ICNIbHBIX OPTaHMYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJIEH,
ATUJICHTIIMKOJb, TIUUEpUH, (eHolN, (Gopmanbaeruy, aneTaibAeri,
MypaBbMHAas KHUCJIOTA, YKCyCHas KHUCIOTa, OJIEMHOBAas KHCIIOTA,
CTCapuHOBAs KHUCJIOTA, TIIOK03a, (PYKTO3a, Kpaxmali, IeJUI0JI03a,

[JIMLIKH)

22

CdopmMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
du3MYecKne W XUMUYECKHE CBOWCTBA THIHYHBIX TPEICTABUTEINICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyTtanueH-1,3, metunOyraguen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIb, TIUIEPUH, (DEHOI, alleTaIbIACTH/I,
MypaBbUHAs W YKCYCHasl KHCJOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0I03a,

AMHUHOYKCYCHad KI/ICJ'IOTa)

2.3

ChopMHPOBAaHHOCTh YMEHHS HILTIOCTPUPOBATh T€HETUUYECKYIO CBSI3b
MEXJy TUIOUYHBIMUA NPEACTABUTEISIMU  PA3JIUYHBIX  KIJIACCOB
OPraHNYeCKHUX BEILIECTB YpaBHEHUSMH COOTBETCTBYIOIIHNX

XUMUYECKHUX PEAKIIUNA C UCTIOIH30BAHUEM CTPYKTYPHBIX (POPMYIT

24

CdopMupoBaHHOCTH ~ YMEHHUS ~ XapaKTepu30BaTh  HCTOYHHMKHU
YTJIEBOIOPOAHOTO CHIPbs (HEPTh, MPUPOAHBIN Ta3, YTOJb), CIOCOObI
UX TepepaboTKM U MPAKTUYECKOe MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METO/aX HAy4HOTO IO3HAHUS, UCIOJIb3YEMBIX B XUMHUU
IpU W3YYCHUU BEIICCTB M XHMUYECKHX SBJICHUN (HaOIrO/IEHHE,
U3MEpEHUE,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIbH30BAThH
CUCTEMHBIC XUMHUYECKHE 3HAHUS I8 TPUHATHS pEIICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU M HX

IIPUMEHCHUEM

3.2

33

CdopMupoBaHHOCTh yMEHHU COONIOAATH MpPaBHIA IOTH30BAHUS
XUMHYECKOH TOCYIOW M Jab0paTOpPHBIM O0OPYAOBAaHHEM, a TaKKe
npaBuiIa OOpPAIICHHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSIMU

11O BBIIIOJIHCHUIO ﬂa60paT0pme XUMHNYECKHUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHHUW  IUIAHUPOBATH M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (MPEBpAICHUS OPraHUYECKUX BEIICCTB
IpU HArpeBaHUU, MOJyuYE€HUE STUJIEHA M H3YYEHHUE €ro CBOIICTB,
KAueCTBEHHBIC PEaKIMUd OPraHMYECKHUX BEIIECTB, JI€HATypalus
OEJIKOB TP HarpEeBaHUM, IIBETHBIC PEAKIINU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OC30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM O00OPYIOBaHHMEM; IMPEACTABIATh PE3yJIbTAaThl
XUMHUYECKOTO JKCIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U (GOpMyIUPOBATh BHIBOJBI Ha OCHOBE

9TUX PE3YyJIbTATOB

34

3.5

CdopMupoBaHHOCTH ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJMYECTBA UCXOJAHOTO
BEIIECTBA WJIM TMPOJYKTa PEeakIMM MO0 H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO M3 UCXOTHBIX BEIIECTB MU MPOTYKTOB PEaKIUH)
ChopMUpOBaHHOCT, ~ YMEHUH  KPUTUYECKM  aHAJIM3MpOBATH
XUMHUYECKYI0 MH(GOpPMAIUIO, MOITy4aeMyl M3 pa3HbIX HMCTOYHUKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb IHTepHET u Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHMI COOJIOATh TpaBUiIa SKOJOTUYECKH
1eJ1eco00pa3HOro MoBEACHHSI B ObITY M TPYAOBOH NEATEIbHOCTH B
LEJISIX COXPAHEHHs CBOETrO 3[0pOBbS M OKpPYXKAIOIIEH MPUPOIHON
Cpellbl, OCO3HABATh OMACHOCTh BO3/JEHUCTBUS Ha JKUBBIE OPraHU3MBbI
onpeeNEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAs CMBICII [TOKa3aTess
[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllUW), TOSICHATH Ha
IpUMEpax CrocoObl YMEHBIIECHHUSI M TPEAOTBPALICHUs UX BPEIHOTO

BO3JCHCTBUA Ha OpraHu3Mm 4CJIOBCKaA

11 KJIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odopasoBanusi

TeopeTnyeckre OCHOBbI XUMUHU

Bnanenune cucreMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYACT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHYECKHU  DJJIEMEHT,  aToM,
JNIEKTpOHHAs 000JI0YKa aroma, s§-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPUIATEIHLHOCTD,
CTENEHb OKHUCJICHHUS, XMMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHIOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOP, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, DJIEKTPOIUTUYECKAs JUCCOLMALUSA, OKUCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEaKUHH, XHWMHYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon [[.M. MennaeneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMUH,
(haKTOJIOTMYECKUE CBEJCHUS O CBOHCTBAaX, COCTaBe, IOJYYCHUU H
0€30ITaCHOM UCIOJIb30BAaHUN BOKHEHIIIMX HEOPraHUYECKUX BEIIECTB B

6LITy n HpaKTquCKOﬁ ACATCIIbBHOCTH YCJIOBCKA

ChopmupoBaHHOCTE YMEHMI BBISBIATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBSA3b W3YUYEHHBIX NOHITHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TPU OINUCAHUM CTPOCHUS M CBOMCTB HEOPTaHWYECKUX
BEILIECTB U MX MPEBPAIICHUH; BBISBIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MIPEACTABICHUSMHU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Bnanenue OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIIECTB U
XUMUYECKUX SIBIICHUM (HAONIOJeHUE, W3MEpPEHUEe, HKCIIEPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopMupoBaHHOCTh YMEHHMM ONpPENENATh BaJ€HTHOCTh U CTENEHb
OKHCJICHUS XMMHMYECKHX DJJIEMEHTOB B COCIUWHEHHSX Pa3JIMYHOIO
coCTaBa, BMJ XMMHUYECKOH CBsi3W  (KOBaJCHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEETKH KOHKPETHOIO BEIIeCTBa (aTOMHasl, MOJIEKYJIsIpHas, HOHHa,

MeTaJUTHIeCKas)

1.5

CdopmupoBaHHOCTb YMEHUII ONPEAEATh XapaKTep CPebl B BOJIHBIX

pacTBOpax HCOPraHNICCKUX COE€IUHEHUI




1.6

1.7

ChopMupoOBaHHOCTh ~YMEHHS  KIacCHU(DUUIUPOBATh XUMHUYECKHE
peakuuy 1o pa3IMYHbIM IPU3HAKaM (YUCITY M COCTaBy pearupyromux
BEIIECTB, TEMIOBOMY 3((}eKTy peakuuu, H3MEHEHHUIO CTeleHel
OKHMCIICHMsSI ~ DJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YyYaCTHIO

KaTaJnu3aTopa)

ChopMUpOBaHHOCTb yYMEHUH COCTABIATh YPAaBHEHUS peaKIUi
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPALIEHHBIC YPAaBHEHUS DPEaKLUN
MOHHOIO0 OOMEHa, YYUThIBas YCJIOBMS, IPU KOTOPBIX 3TH PEAKLMU

HUIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxuumu,
MOATBEP K IAOIIUE KayeCTBEHHbIN COCTaB Pa3IUYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BELIECTB

1.9

CpopMHUpPOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1
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ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTHU

XUMHYECKON peakinu OT pa3indHbIX (JaKTOpPOB

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEILIHETO BO3ACHCTBUSA

(npunnun Jle Hlatense)
OO6m1ast 1 HeOpraHU4vecKass XUMHs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIch Ileprognueckoro
3akoHa .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHUCTEMAaTU3UPYIOILYI0, OOBSICHUTEIBHYI0 M  HPOTHOCTUYECKYIO
byHKIIUN

ChopMupoBaHHOCT ~ YMEHMH  XapaKTepHU30BaThb  DJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[lepmonnueckoit  cucreMbl  XMUMH4YeCKuUX  anemeHToB .M.
MeHieneeBa, UCIIONIb3Ys MOHSTHUSA «S-, P-, d-DTIEKTPOHHBIE OPOUTAIIN,
«IHEPreTUYecKre YPOBHMY», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAVHEHUH IO IEPUOJaM U
rpynmaMm [lepuogudeckoil cucteMbl XMMHYECKUX 3yeMeHToB J[.M.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCKHIBaTh) 0OIIKE
XMMHYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYIIICCTBOBAHUC T€HETUYECKOM CBA3U MCKIAY




HCOPraHN4CCKUMU BCIICCTBaAMu C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTAaHABIMBATh MPUHAICHKHOCTD
HEOpPraHMYECKUX BEIIECTB 10 UX COCTAaBY K OMNPENECIEHHOMY KJIacCy
(rpymre) coenquHeHu (IPOCThIe BEIIECTBA — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIC TUAPOKCUIDBI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYJT BEUIECTB W YPaBHEHHH XMMHUYECKHX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJIEJIbHBIX HEOPraHWYEeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA ra3, aMMuUak, raméHas W3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) OOIIKE
XMMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOJATBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBKD  ypaBHEHHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

ChopMupOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHSATH
XUMHAYECKHI SKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJAOpOJAa B
MPHUCYTCTBUH KaTaIN3aTopa, OMpeIesIeHIE CPEeIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HHJUKATOPA, BIUSHHE Pa3IHMYHBIX
(akTOpOB Ha CKOPOCTb XUMHUECKOW peakIUH, PeaklMH HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMM Ha Cylb(ar-, KapOOHAT- U XJIOPU-
AQHWOHBI, HA KaTHOH aMMOHWSI, PEIICHNE DKCIIEPUMEHTABHBIX 3a/1a4
o reMaM «MeTtayuib» U «HemeTransb») B COOTBETCTBUH C IIPABUIIAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
a0OpaTOpHBIM  O0OpPYNOBAaHHMEM;  TPEACTABIATH  PE3YyJIbTAThI
XAMHAYECKOTO JKCIepuMeHTa B  (opme 3ammcu  ypaBHEHHUH
COOTBETCTBYIOIUX peakuuil U (OpMyIHPOBATH BHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

C(I)OpMPIpOBaHHOCTL yMCHI/Iﬁ CO6J'IIO,Z[3.TB mpaBujia TIOJIb30BAHUA
XUMHYSCKOMN HOCYI[Oﬁ u Ha60paT0pHBIM O60py,[[OBaHI/ICM, a TaK¥Xe
ImpaBujia 06paHIeHI/I$I C B€IIECTBAMHU B COOTBECTCTBHUU C HHCTPYKIUAMHA

110 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHNYECKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT,  YMEHHMM  XapakTEpPU30BaTh  XHUMHUYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLICHHOTO MOJIYYEHHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMI/IpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




OGH_II/IX Hay4YHbIX TIpUHOUIIAX W  OKOJOTMYCCKHUX HpOGHGMaX

XUMHYCCKOI'O IMTPOMU3BOJACTBA

XUMUS U KU3HL. PacuéTrl

3.1

3.2
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3.4

ChopMupoBaHHOCTH MPEACTABICHUI O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XHUMHH B IO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOJUMOW IS
pelIeHUs TPAKTHYECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOJHOM Cpeie

CdopmupoBaHHOCTE  yMEHHUU KPUTUYECKH  aHAJIU3UPOBATh
XUMHAYECKYI0 HH()OPMAIUIO, MOTyYyaeMyl0 M3 Pa3HBIX HCTOYHHUKOB

(cpeacTBa MaccoBO KOMMYHUKaIUH, ceTb IHTEpHET U ApyTrue)

ChopMupoBaHHOCTb yMEHHUH coOMOJaTh MNpaBUiIa 3KOJOTMYECKH
1eJ1eco00pa3HOro MOBEACHHUS B OBITY M TPYJIOBOH NEATEILHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbS M OKPYKAKOIIEH NPHUPOIHOU
Cpelbl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACHEHHBIX BEILECTB, MOHMMAas cwmblcn nokaszarens [IJIK,
IOSICHATH Ha ITpUMEpax CIOCOOBI YMCEHBIICHHUA U ITPEAOTBPAIICHNA X

BpCIAHOIO BOSI[GPJICTBHH Ha OpraHuv3M 4€JIOBCKa

3.5

ChopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOJAUTH  BBIYUCICHHS  C
WCTIOJIH30BAHNUEM TIOHSTHS «MAaccoBasi JIOJISi BEUIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MPHU XUMHUYECKHX pPEaKIMsIX, MacChl
BEIIECTBA UM 00bEMa ra3oB MO W3BECTHOMY KOJIHMUYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIIUU BEIICCTB,
TerI0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MaCChl

BCIICCTB, ITPEBPAIICHUA U COXPAaHCHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHE, PAa3BUTHUE U 3HAYCHHUE B
IIOJIyYEHUN HOBBIX BEUIECTB M MaTepuajoB. Teopusi CTpOEHUs OpraHUYECKHUX
coequHennii A.M. BytiepoBa, €€ OCHOBHBIEC MOJIOKEHUS

CtpykTypHble (OpPMYJIBI OpPraHMYECKUX BEIIECTB. [ OMOJNOTHS, H30MEpHUS.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJAMHApHBIE U KPAaTHbIE
cs3u. [Ipencrasienne o KiaccuGUKAIUN OPraHUIeCKIX BEIICCTB
Homenkiiatypa oprannueckux CoeIMHEHUH (CUCTeMaTH4eCKas) U TPUBHAJIbHBIC

Ha3BaHUS BaKHEHUIITHX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psA. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENM AJIKAHOB: (PU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMelleHUs] U TOPEHMs), HAXOXKICHHWE B NPUPOAE, IMOJIyueHHE U
IIPUMEHEHHE

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsA. DTWIEH U NPONMWIEH —
MPOCTEHIINE MPEACTABUTENHN AKEHOB: (DU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUS, TUJpATallUd, OKHUCIECHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYUYCHHUEC U IPUMCHCHUC

2.3
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Anxaauensl: Oytamuen-1,3 u merunOyrtaaueH-1,3: cTpoeHHe, BaKHEWIIME
XMMHYECKHe CBOICTBa (peakuus noiumepusaun). [lomyueHre cHHTETHYECKOTO

Kay4dyKa U pe3UHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHH psid. ALETHIICH —
MPOCTEHIINIA TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (PHU3UYECKHE WU
XUMHYECKHE  CBOMCTBAa  (peakuMM TUIPUPOBAHMS,  TaJIOr€HUPOBAHUS,

ruaparanuu, I OpCHI/Iﬂ), NOJIYUYCHHUEC U IPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKHMEe W XUMHYECKHE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUS W HHUTPOBAHMS), TOIYYCHHE U MPHUMEHEHHE.
Tonyon: cocraB, crpoeHue, GU3NYECKUE U XMUMHUYECKHE CBOWCTBA (pEakKluu
raJIOTEHUPOBAHNS M HUTPOBAHUs), MOJNyuyeHUE U NMpUMeHeHHe. TOKCHYHOCTH
apeHoB. ['eHeTMyeckas CBA3b MEXKIY YIVIEBOAOPOJAMH, MPUHAMIEKAIIUMHU K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHble HMCTOYHUKM yriIeBOAOpOAOB. IIpupomHbBII ra3 M IOIYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEeKUHI (TepPMHUYECKUHM, KaTaluTU4eckuil), nuposus. IlpomyxTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KameHHBbIH

yTOJIb U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON M 3TAaHON: CTPOCHUE,
¢du3nuecKkue W XUMUYECKHE CBOWCTBA (pEaklMU C aKTHBHBIMU METaJUIaMU,
rajloreHOBOJIOPOIaMU, TOpPEHHUE), MpUMeHeHHe. BoaoponHble CBSI3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJA HA OPraHU3M YeJIOBEKa.
MHoOroaroMHble CIIUPTHI. DTUIIEHTJIUKOIIb U TIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHbIE CHHPTHI). [leiicTBHe HAa OpraHu3M

yenoBeka. [IpuMeHeHue ririepruHa U STHICHTITUKOISA

@deHol: CTpOEHUE MOJIEKYJbl, (u3uveckne ¥ XUMHUYECKHE CBOWCTBA.
Tokcuunocth Genoina. [Ipumenenue dhenomna

Anpaeruipl ¥ KeTOHbI. DopMaIbIeTru, aleTaibAeru/l; CTPOSHHE, (HPU3UIECKUe
U XUMHUYECKHE CBOMCTBAa (peaklUMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIMH), IOJyUYEHUE U IPUMEHEHHE
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3.5

OAHOOCHOBHBIE Mpe/eNibHble KapOOHOBBIE KUCIOThl. MypaBbHHAsI U YKCYCHast
KHCIIOTBI: CTpO€Hue, (pu3nueckue U XMMHUYECKHUe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHCJIOT, peakuus 3TepuduKanuu), MOJIydeHHe U MIpUMEHEHHE.
CreapuHOBasi U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIIEEe AecTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA YII€BOA0B (MOHO-, JU- M MOJMCAXapUIbI).
I'moko3a — mpocTedmii MOHOCaXapH: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIIBI,
¢usznyeckue M XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE C THIPOKCHAOM
meau(Il), oxucnenme ammuayHeIM  pacTBOpoM  okcuaa  cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bI), HAX0XKJIEHUE B IPUPOJIe, TPUMEHEHHE,
6uosiornueckas posib. Porocunte3. PpyKTo3a Kak U30Mep IIoKo3bl. Kpaxman
U LEJUII0J103a KaK NpUpoaHble oaumepbl. CTpoeHHe Kpaxmalla M LEUII0JI03bI.
dusznueckue W XUMHUYECKHE CBOMCTBA Kpaxmaina (THIPOJU3, KadeCTBEHHas

peaKkIus C HOJIOM)

A3oTcoiepikaliie OpraHn4eckie CoeIMHEeHNs




4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHndyeckue coenuHeHus. Pusnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIOT (Ha MpuMepe IJUIMHA). buosornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPyKTypa OesikoB. XMMHYECKHE CBOICTBa OENKOB:

TUPOJIU3, ACHATYpallns, KaYeCTBEHHbIE peakluy Ha OeKu
BricokoMonekysipHble COSAMHEHMUS

OcHOBHbIE TIOHSITUSI XMMHUHU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEpPU3ALUU,  CPEAHSS

MOJICKYJIsIpHAad Macca. OcHoBHBIC MCTOAbI CHUHTC3a BBICOKOMOJICKYJIAPHBIX

COGI[I/IHGHI/Iﬁ — NOJIMMCpU3alug U IIOJIMKOHACHCAIIUS

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbl HM3YYCHUSA BCHICCTB HU HUX HpeBpaHICHHfII
O3HAaKOMJICHUEC C 06pa3uaMH nNpupoAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayayKoB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U PE3UHbI

11 KVIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

1.1

TeOpeTI/IquKI/Ie OCHOBBI XMMHUH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTudyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, §-, P-, d-ITI€MEHTHI.
OcobeHHOCTH pacIpeiesieHUs JIEKTPOHOB TI0 OPOUTAIISIM B aTOMaX AJIEMEHTOB

NEPBBIX YETHIPEX NEPUOAO0B. DIEKTPOHHASI KOH(UTYpalHs aTOMOB

1.2

[Tepnoanueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX SJIEMEHTOB
J .. Menneneea. CBsi3b NepuoaudecKoro 3akona u [lepuoanueckoii cuctemsl
XuMuyeckux dieMeHToB J[.M. MenneneeBa ¢ COBpeMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpymHnaM U IHepUOIaM.

3HauecHUE NEpUOANYICCKOr0 3aKOHA B PaA3BUTHU HAYKU

1.3

1.4

1.5

Ctpoenue BemecTBa. XHMHYECKas CBA3b. BuUIbl XUMHYECKOW CBSI3HU
(koBaJleHTHasl HEMOJNSpHAsl W TOJSpHAs, HOHHAs, MeTajuinyeckas). VoHI:
KaTHOHBl M aHWOHBI. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHONH XWUMHYECKOH

cBs3HM (OOMEHHBIN U TOHOPHO-aKIEeNnTOpHBIN). BonoponHas cBs3b
BaneHTHOCTB. DNeKTpoOoTpUIIaTENLHOCTh. CTEMEHb OKUCICHUS

BemecTBa MOJIEKyJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH IMOCTOSIHCTBA

CcOCTaBa BenlecTBa. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pemérku. lloHsatue o aucnepcHsIx
cucreMax. VcTHHHBIE U KOJUIOMIHBIE pacTBOpBL. MaccoBas 1011 BeElecTBa B

pacTBope

1.6

Knaccudukanus HEOPraHUYEeCKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMYecKOi XUMHUU. 3aKOH COXPaHEHUsI MAaCChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUS SHCPIrUX IIPpU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

OOpatumblie peakuuu. XuUMHUeckoe paBHoBecue. DaKTOPHI, BIHAIOIIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
Onextponutrdeckas quccormanysa. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX DPACTBOPOB BEIIECTB: KHUCHAsd, HEUTpanbHas, IienoudHas. Peaxuuum

HOHHOTO 0OMeHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKluu

2.1

Heopr AHNYCCKasA XUMUs

Hewmetannsl. [Tonoxxenue nemerannoB B [lepuoanyeckoil cucteMe XUMHUYECKUX
snementoB J[.Ml. MenneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB. DHU3UYECKHE
CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (Ha MpHUMeEpe KHUCIOpOoJa,

cepsl, hochopa u yriepoaa)
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2.3

XUMHYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOre€HOB, CEphI, a30Ta,
dochopa, yraepoga W KpPEeMHHs) M HUX  COCIMHEHMH  (OKCHIOB,
KHCIIOPOJCOACPXKAIINX KHUCIOT, BOAOPOAHBIX coenuHeHuil). IlpumeneHue

BaKHEHUIIINX HEMETAIJIOB U UX COCAUHEHUI

Meramnel. [lonoxenue meramnoB B I[lepruoanyeckod CUCTEME XUMHUUYECKUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI04YEK
aTomoB MeTasuioB. O01re Gpuznueckue cBoMcTBa MeTaIIOB. CIUTaBhI METAILIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHp}DKCHI/Iﬁ METAJIJIOB
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2.5

XVMHYECKHE CBOMCTBA BaKHEHIIMX METa/UIOB (HATpU, Kalui, KaJbLuH,
MarHuii, aJJlOMUHUH, IIUHK, XPOM, XKele30, Mellb) U UX coeauHeHui. Obuue
crocoObl Moy4YeHus: MeTauioB. [IpuMeHeHre MeTauIoB B OBITY U TEXHUKE

I'eneTnyeckas CBsA3b HEOPraHUUYECKUX BELIECTB, IPUHAUICKALIUX K PA3ITMYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0ecrie4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIICBOM
0e30MacHOCTH, Pa3BUTHUU MEIULUHBL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS

B€IICCTB U XUMHNYCCKHX peaKHHI;'I
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HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HayYUYHBIX IMPUHIHUIIAX TPOMBIIIJICHHOI'O IMOJIYUCHUA
BaKHEHIIINX BCIICCTB. Yenosek B MHUPE BCHIECTB U MAaTCPHAJIOB!: BaKHEHIITIE
CTPOUTECIIBHBIC MaTCpHrajibl, KOHCTPYKIIMOHHBIC MaTCpHajbl, KPpaCKHu, CTCKIIO,
KEepaMuKa, MaTCpualibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MHUHEpaJIbHbIE YI00pEeHUs

33

Xumus u 3A0POBLC HYCJIOBCKA: IIpaBWJia HCIIOJIb30BaHUA JICKAPCTBCHHBIX
mpemnaparoB, IIpaBujia 0€30I1acCHOI0 MCIIOJIb30BAHUS npernapaToB OBITOBOM

XUMHU B HOBCCﬂHeBHOﬁ JKHU3HHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»
* Xumus. 11 knacc. I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.

AxnmonepHoe obmectBo «M3aaTenscTBo «IIpocBerienre»

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

Xumust. 10 knacc. bazoblil ypoBeHb. [IpoBepoUYHbIE 1 KOHTPOJIBHBIE pa0OTHI
INa6puensn O.C., Octpoymon WN.I'., Cnaakos C.A.

Ypoxu xumun B 10 kimacce. Metoaudeckoe nocooue I'adpuensu O.C.,
OctpoymoB N.I'., CnankoB C.A.

Xumus. 11 knacc. bazoBeiit ypoBeHs. [IpoBepouHbie U KOHTPOJIBHBIE PAOOTHI
IMa6puensa O.C., Octpoymon WN.I'., Cnaakos C.A.

VYpoxu xumuu B 11 kiacce. Metoauueckoe nocoodue I'abpuensu O.C.,
OctpoymoB N.I'., CnagkoB C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

bu6mmoreka I{OK https://m.edsoo.ru/7t41a636

Poccuiickas snmekTpoHHas mkouna https://resh.edu.ru/

https://edsoo.ru/
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