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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHOoM craHmapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparuu Ha niepuoa 1o 2025 roma» (Pacnopspkenue IlpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
ydeOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alllK, SBISETCS HEOTHhEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPObI, POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIbTYpPhI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEpKAHHE M TOCTPOCHHE KOTOPOTO OINPENENICHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopaszosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJICTABICHUS 00 OKpY>KAIOIIEM MHUpE KaK O €AMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
co3ujaTelbHas, KaK Hayka BBICOKMX TEXHOJOTUH HampaBlieHa Ha pelieHUue
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
obOpazoBaHus cojaepkanue npeameta «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOMW XUMUHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIE€BOJOPOAOB JO CIOXKHBIX OHOJIOIMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pPEAKLUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaromiei 10 00bACHSAIOMEH U MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, a TaKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMPOTEeKaHWUs JOmoJIHsgeTcs B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJICPKAHUS, HUMEIOMIUMHU KYJIbTYpOJIOTUUECKUNH W MPUKIIATHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHHMAaHUIO B3aUMOCBS3M XUMUHU C
JPYTMMHM HayKaMH, pPacKpblBalOT €€ poJib B IMO3HABATEJIIbHOM M IMPaKTHYECKOU
JeATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXXEHUSI K IIPOIIECCY
TBOpYECTBAa B 00JIACTU TECOPHUM W MPAKTUYECKUX MPHUIOKEHUN XUMHH, ITOMOTaloT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
OpPUMEHATh €€ U1 TIOTNOJHEHUS 3HAHWM, penIeHUs WHTEIJIEKTYalbHbBIX |
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a/1au. B 11e1oM cojepxanue yueOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  WM3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OO0YYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepUaJbHOE €IMHCTBO HEOPraHUYECKOTO U
OpraHMYEeCKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IIYTEM OSKCIIEPUMEHTa U
pelieHrus TMPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMH UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU 3KOJIOTHYECKHUX MPOoOIieM, a
Takke MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpPEIeICHUIO
COJIEp’KaHMsl M TIOCTPOCHUSI MpeaMeTa MpeaycMaTpuBalOT (OpMUPOBAHUE
YHUBEPCAIBHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKON JCATEILHOCTH, 3aHUMAIOIECH Ba)KHOE MECTO B IMO3HAHUU
XUMHH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, PH OTPEICICHUH
COJIEPKATEJIbHOW XapaKTePUCTUKU ILIeJIed H3y4YeHHUs TpeAMeTa HalpaBICHHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YeJIOBEKa M KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPENCICHHIO LEIEH HU3YUEHUS
npeaMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOW
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOAAX ITO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMEeTa B IPOrpaMMe 10 XUMHHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIMYCKHUKA 00IIE00pa30oBaTEIbHOM OpraHU3alvy, BIAACIOLIErO HE
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSMH aKTHBHOTO IOJIYYECHHS 3HAHUU M NPUMEHEHUS UX B PEaNbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3AHHBIX C BEIIECTBAMHU U HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIINM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUU JJIsi TIOMCKAa U aHalu3a yuyeOHOH u
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU W TPOBEIECHUU XUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUs Y4eOHBIM TpeaMeT
«XuMus», U3y4aeMblii Ha 0a30BOM YpOBHE, SIBJISIETCS OOs3aTENIbHBIM y4e€OHBIM
PEIMETOM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIy4YEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUs OpPTaHHYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o kiacCU(pUKAIMU OpraHUYeckux BeriecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
POCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
MPOCTEUIINE TPEICTABUTENN aJIKEHOB: (PU3MUYECKME M XUMUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHUYECKOro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUS), NOAyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUM, KaTaluTU4YecKuil), mnupoius. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIETIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTaHOBIIEHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, Peakiysl 3TepuPHUKaLUK), OJyYeHUE U PUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cinoxHBIX dhupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buonorudeckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nemnono3bl.  du3nueckue U XUMHUYECKHE CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHn4eckiue COeAMHEHNU.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiMiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuH, [IBETHHIC PEaKIUU OEIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIUKOHICHCAIIHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanys MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKOM XMMHM B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccu(ukaius, nepuoJuIHOCTb, HAOIIOICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYMHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: MNHIIEBbIE TMPOIYKTHI, OCHOBBI PAlMOHAIBHOTO TMHUTAHUSA,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMuYeckuil sneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH u Ileproanueckas cucremMa XUMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
oOpa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIECTB IO TPYIINaM H TEpUOJaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJEHTHOM XHMHYECKOW CBSI3U (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. [UIMbl KPUCTAJUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [e€HEeTMYEeCKas CBSI3b HEOPraHWYECKHWX BEUIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIHIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPAIbHAS, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBIO YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuuHbiX (akTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuUMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAIOB (TaJoreHOB, CEpPbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leprnonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIIOB, pPEIICHUE
OKCMEPUMEHTAIBHBIX 3aJ]a4, HAOJIOJICHUE W ONHCAHUWE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHHUA C PACTBOPAMU
KHCJIOT U 11IEJI0Y€eH, KaueCTBEHHBIE PEAKIIUN Ha KATUOHBI METAJIOB).

PacuérHrie 3anaun.

PacuéTtel mMacchl BemiecTBa WM O0ObEMA ra3oB IO HW3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHA ¥ KU3Hb

Ponb xumuu B 00€ClieUeHUH SKOJOTMYECKOM, YHEPTeTUYECKOM U MHUILEBON
0e30MacHOCTH, Pa3BUTHH MeAHMIMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIMIA.

[TpencraBiaenuss 00 OOMMX HAay4yHBIX HPUHLHUIAX POMBIIIJIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAOB: BAKHEUILIME CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuaybl U1 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MHUHEPAIBbHbBIE
ynoOpeHus.

XuUMHSLT W 30pPOBbE YEJIOBEKA: IMpaBUJIa HKCIOIb30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0E€30MaCHOTO KCIONIb30BAHMS NPENapaToB ObITOBOW XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUU OOImEed W
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOLIMX €eCTECTBEHHO-HAYYHbIX TMOHSATUH, TaK W TMOHATUM, SBJISIOIIMXCA
CUCTEMHBIMH JIJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHallu3, CHHTE3, KiIacCupUKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIETUPOBAHKE, U3MEPEHHE, SBJICHHE.



du3uka: MaTepus, SHEPIUsi, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHUCTEMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, MHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIONMNAE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS NpeaMeTa «XHUMHS» OTPAKAOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENHLHBIX 3a/1a4, BHITTOJIHCHUH
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAyYHOMY HAcCJEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaAIlUM, CBSI3aHHBIC C XUMHUUYECKUMU SIBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYY, JIFOJIAM TPyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEHd OKPYKaAIOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUN TI00aTBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TOHUMAaHUsA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAayYHbIX (AKTOB W HUMEIONIMXCS JAHHBIX C IEJBI0 IOJTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpEephIBHOMY  0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHEHU(PUKY METOJOB TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIe Y4eOHbIC NeWCTBUs (TIO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YCOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH [UIS KJIAaCCU(UKALMU BEUIECTB H
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHUH Y4eOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XHUMHUYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAHUSA U IPOBEIACHUSA
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO TOCTOBEPHOCTH PE3YJIbTaTOB UCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/I0B IMO3HAHMUSL.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4YHO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHOpMaIeil: TpUMEHSATh MEXIpeAMeTHble ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1a€MOI TEMbI B XOJ€ JMaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BINOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OByaieHUe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHsI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS MPAKTHIECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M IPUPOTHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXkAaIIEe COEAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cucremarnyecko HoMmenkiatype (IUPAC), a Takke NpUBOAWTH TPUBHATILHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TJHIEPUH, (eHos, GopMalbIeTu, aleTaabIerul, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPONWIEH, AlleTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEpepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPAaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpEeBaHHH, IBETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH MESITEIBHOCTH B IIEIISAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CJIETIBIX M CJIA0OBUAAIIUMX OOYYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOM  COCTaBIISIIOLIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKHUCJICHUS, XUMUYECKasi CBSI3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJUTHYECKAsE JAMCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccolumannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMS W IPEBpaIleHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHbBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHaK, raniéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUIMYECKasi, BOJOPOJIHAS]) B COCIUHEHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBY K OIpPEACIIEHHOMY Kiaccy/TpyIe
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opouTanmy, «9HEPreTUYECKUe YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOLIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIUPOBATH XMUMHYECKUE PEAKIUU TIO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TTOJHBIE ¥ COKPAIIEHHBIE YPABHEHHS PEAKIIMii MOHHOTO OOMEHA, YUYUTHIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOMN
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHsS] CEPHOM KHUCIIOTBHI, aMMHUAKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBIIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHINOJHATH XUMHUYECKUM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE peaKuuu Ha cyib(ar-, kapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YNbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIE OPTaHU3MBbI ONIPEACTIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYITHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dyeKkTpoHHbIe (LM pPOBbLIE)

Ne i/ KonrpoJsbnsie | IIpakrnyeckue
NMPOrpaMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThbI padoTbI

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH

[IpeameT opraHM4ecKoO XUMHUH. https://app.onlineschool-1.ru/10-
11 Teopust cTpoOeHUS OPraHUYECKUX 3 klass/himiya/nepredelnye-
coenuueHnii A. M. Bytineposa uglevodorody-alk/article

Hroro no pazneny 3

Paznea 2. Yraesogopoasl
VYpok (Sxmacce):
https://www.yaklass.ru/p/himija/10-

21 [penesnbHbIC YIIEBOAOPOIBI — ) Klass/spirty-fenoly-

' AITKaHBI 6580873/nasyshchennye-
odnoatomnye- spirty-metanol-
etanol-6569756
VYpoxk (Sxmacce):
https://www.yaklass.ru/p/himija/10-

29 HenpenenbHble yriieBoI0POIbL: 5 1 klass/spirty-fenoly-

' QJIKEHBI, aJIKaTUCHBI, ATKUHBI 6580873/nasyshchennye-
odnoatomnye- spirty-metanol-
etanol-6569756
VYpoxk (Sxmacce):

53 A 9 https://www.yaklass.ru/p/himija/10-

: POMAaTUYECKHUE YIIIEBOAOPOIBI Klass/spirty-fenoly-
6580873/nasyshchennye-



https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
https://www.yaklass.ru/p/himija/10-
https://www.yaklass.ru/p/himija/10-
https://www.yaklass.ru/p/himija/10-

odnoatomnye- spirty-metanol-
etanol-6569756
VYpoxk (Sknacc):
https://www.yaklass.ru/p/himija/10-
[TpupoaHBIC HCTOYHHUKH klass/spirty-fenoly-
2.4 3
YIJIEBOAOPOIOB U HX IepepaboTKa 6580873/nasyshchennye-
odnoatomnye- spirty-metanol-
etanol-6569756
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepaaimue opranndeckue coeuHeHust
(ITudposast 6ubIMOTEKA):
https://app.onlineschool-1.ru/11-
3.1 Cruptel. Dexon 3 klass/himiya/predmet-
organicheskoj-himiil/article
(lucposas 6udbnuoTeka):
3.9 Anbaeruasl. KapOOHOBBIE KUCTOTHI. . https://app.onlineschool-1.ru/11-
' CnoxHbie 3GupbI klass/himiya/predmet-
organicheskoj-himiil/article
(Iuposas 6udbnuoreka):
https://app.onlineschool-1.ru/11-
33 YTAeBOEI 3 klass/himiya/predmet-
organicheskoj-himiil/article
Hroro no pazgeny 13
Pa3znea 4. A3oTconepxkaiye OpraHudecKkue coe{uHeHust
(upposas 6udbnuoTeka):
4.1 AMUHBI. AMUHOKHCIIOTBI. bekn 3 https://cjip[.J.onImeschool-l.ru/ll-
klass/himiya/predmet-
organicheskoj-himiil/article



https://www.yaklass.ru/p/himija/10-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-

Hroro mo pazneny 3

Pa3znea S. BoicokoMoJieKkyJIsipHbIE COeINHEHU S
(ITudposast 6ubIMOTEKA):
https://app.onlineschool-1.ru/11-

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Klass/himiya/predmet-

organicheskoj-himiil/article

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-

11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne i/m Konrpoabnsie | Ilpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThbI padoTbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit )
I https://app.onlineschool-1.ru/10-
11 3akoH u [lepuoanueckas CI/I(IJ/”IFCMa 3 Klass/himiva/nepredelnve-
XUMHYECKUX 31eMeHTOB JI. U. uglevodorody-alk/article
MenaeneeBa
C M 6 https://app.onlineschool-1.ru/10-
12 TpoeHue BeniecTBa. MHorooopasue 4 Klass/himiya/nepredelnve-
BOHIeCTs uglevodorody-alk/article
https://app.onlineschool-1.ru/10-

1.3 XUMUYECKUE peaKiuu 6 1 1 klass/himiya/nepredelnye-
uglevodorody-alk/article

Hroro mo pazueny 13

Pa3nes 2. Heoprannyeckasi XuMust
VYpoxk (Sxmacce):
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-

21 Meraner 6 . 6580873/nasyshchennye-
odnoatomnye- spirty-metanol-
etanol-6569756
VYpoxk (Sxmacce):
https://www.yaklass.ru/p/himija/10-

2.2 Hemeramnst 9 1 1 b . Y : :
klass/spirty-fenoly-
6580873/nasyshchennye-
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odnoatomnye- spirty-metanol-
etanol-6569756

CBs3p HEOPTraHNYCCKUX U

VYpoxk (Sknacc):
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-

2.3 2
OpPraHUYeCKUX BEIIECTB 6580873/nasyshchennye-
odnoatomnye- spirty-metanol-
etanol-6569756
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
(ITudposast 6ubIMOTEKA):

31 CTVT— 4 https://gpp.onlmeschool—l.ru/ll—
klass/himiya/predmet-
organicheskoj-himiil/article

Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://www.yaklass.ru/p/himija/10-
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos

Ne Hara JJIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Konrpoabsubie | I[IpakTnueck
n/n Bcero U3Y4YeHUs o0pa3oBaTesibHbIE pecypchbl

padoTbI ue padoTsl
[Ipenmer oprannyeckoi (Hudposas bubimoreka):
, €€ https://app.onlineschool-1.ru/11-

1 XHMIH, €€ 1 01.09.2026 | | o 2PR-OM s
BO3HUKHOBEHUE, klass/himiya/predmet- organicheskoj-
pasBUTHE U 3HAUYCHHUE himiil/article
Teopus crpoeHus
OpraHUYeCKUX https://app.onlineschool-1.ru/10-

2 coequHeHui A. M. 1 08.09.2026 klass/himiya/nepredelnye- uglevodorody-
Bytneposa, e€ ocHOBHBIE alk/article
MOJIOKEHHUS
[Ipencrasnenue o Buneoypok:

https://youtu.be/UT5JQIIZCSO Ypoxk
KIaccupuKauu
OpPraHUYECKUX BEIIECTB (Flinacc):

3 HpOMeHKJ'IaT N ’ 1 15.09.2026 https://www.yaklass.ru/p/himija/10-
(CI/ICTeMaTI/I‘}—III; cxas) 1 T klass/uglevodorody-6579439/alkany-
TOMBHATLHELE HA3Ba fizicheskie-i- khimicheskie-svoistva-

1€ HAa3BaHUA .. . .
P poluchenie-i-primenenie-6890485
OpPraHn4Y€CKuUX BECIICCTB
https://interneturok.ru/lesson/chemistry/10-
AJIKaHBI: COCTaB U klass/nepredelnye-

4 CTpOCHHE, 1 22.09.2026 uglevodorody/alkadieny-tipy-
TOMOJIOTHYCCKHI PSIJ| alkadienov-osobennosti-svoystv-

sopryazhennyh-alkadienov

5 MeraH u 3TaH — 1 29.09.2026 https://app.onlineschool-1.ru/10-
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IIPOCTEUILINE
IIPEICTaBUTENH aJIKaHOB

klass/himiya/nepredelnye- uglevodorody-
alk/article

ANKeHBI: cOCTaB U

https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-

6 ) 06.10.2026 | uglevodorody/alkadieny-tipy-
CTPOCHHUE, CBOUCTBA . .
alkadienov-osobennosti-svoystv-
sopryazhennyh-alkadienov
VYpok (Sxnacc):
https://www.yaklass.ru/p/himija/10-
OTUJEH U IPOIUIEH — .
7 npocTeiime 13102026 | “assispirty-fenoly-
T 6580873/nasyshchennye-
MNpeACTAaBUTCIIN AJIKCHOB .
odnoatomnye- spirty-metanol-etanol-
6569756
[TpakTuueckas padota No https://app.onlineschool-1.ru/10-
8 1. «[TomyueHue STHIICHA 20.10.2026 klass/himiya/nepredelnye- uglevodorody-
Y U3y4YCHUE €T0 CBOMCTBY» alk/article
Anxanuensl. byraguen- https://interneturok.ru/lesson/chemistry/10-
1,3 u MmeTunOyTaaueH- klass/nepredelnye-
9 1,3. TTonryuenne 10.11.2026 uglevodorody/alkadieny-tipy-
CUHTETHYECKOTO KayJyKa alkadienov-osobennosti-svoystv-
Y PE3UHBI sopryazhennyh-alkadienov
ANKHWHBI: COCTaB U
0COOEHHOCTH CTPOEHUS, (Lludposas 6ubanoreka):
TOMOJIOTUYECKUH PS/I. https://app.onlineschool-1.ru/11-
10 AneTuieH — 17:11.2026 klass/himiya/predmet- organicheskoj-
POCTEUIINI himiil/article
npeACTAaBUTCIIb AJIKHHOB
11 Brruucnenus no 94.11.2026

YPaBHEHUIO XUMHUYECKOU
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peakiuu

ApeHbl: OEH307 1

https://app.onlineschool-1.ru/10-

12 Toiyoi. TokcuaHOCTh 01.12.2026 klass/himiya/nepredelnye- uglevodorody-
apeHoB alk/article
Buneoypok:
https://youtu.be/UT5JQIIZCSO Ypok
['eneTnyeckas cBs3b (Axmacc):

13 yII€BOAOPOIOB, 08.12.2026 https://www.yaklass.ru/p/himija/10-
MPHHAIICKAIINX K klass/uglevodorody-6579439/alkany-
pasIMYHBIM KJIaccam fizicheskie-i- khimicheskie-svoistva-

poluchenie-i-primenenie-6890485
[IpupoaHbie HCTOYHUKHT
YITICBOAOP ?HOB: https://app.onlineschool-1.ru/10-

14 HPHPOAHBITTAs 15.12.2026 klass/himiya/nepredelnye- uglevodorody-
MOMYTHBIE HEPTSAHBIE alk/article
ras3pl, He()Th U MPOJYKTHI
e€ nepepaboTKH

Bugneoypok:
https://youtu.be/UT5JQIIZCSO Ypoxk
(Axmacc):
15 KonTponpHas pabota mo 99122026 https://www.yaklass.ru/p/himija/10-
pazzaeny «YTIeBOIOPOIbI» o klass/uglevodorody-6579439/alkany-
fizicheskie-i- khimicheskie-svoistva-
poluchenie-i-primenenie-6890485
[TpupoaHbie UCTOYHUKHT https://interneturok.ru/lesson/chemistry/10-
16 YIJIEBOIOPOIOB: 29.12.2026 klass/nepredelnye-

IIPUPOJIHBIN ra3 u

uglevodorody/alkadieny-tipy-
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MOIYTHBIE HEPTIHBIE
rasbl, HeTh ¥ MIPOTYKTHI
e€ mepepaboTKu

alkadienov-osobennosti-svoystv-
sopryazhennyh-alkadienov

IIpenenbubie
OAHOATOMHBIC CIIMPTHI:

https://app.onlineschool-1.ru/10-

17 12.01.2027 klass/himiya/nepredelnye- uglevodorody-
METAHOJ U 3TaHOJI. .
alk/article
Bonoponnas cBs3b
VYpox (Sxnacc):
https://www.yaklass.ru/p/himija/10-
MHoroatoMHbIE CIIUPTHI: .

18 10.01.2027 klass/spirty-fenoly-
ITHIICHITHROME R 6580873/nasyshchennye-
THnepH odnoatomnye- spirty-metanol-etanol-

6569756
®deHo: cTpoeHue (In¢pposas bubimoreka):

19 MOJIEKYJIBI, (pmuqevcme 96.01.2027 https://‘:ap[_).onlineschool—l.ru/_ll— _
Y XUMHYECKHE CBOWMCTBA, klass/himiya/predmet- organicheskoj-
PUMCHEHHE himiil/article

VYpok (Sxnacc):
https://www.yaklass.ru/p/himija/10-
ATBIICTH/LB: klass/spirty-fenoly-

20 cbopManLﬂemn;I 02.02.2027 6580873/nasyshchennye-

AUCTATBACTHIL. ATIETOH odnoatomnye- spirty-metanol-etanol-
6569756
https://interneturok.ru/lesson/chemistry/10-

OIHOOCHOBHBIE

5 klass/nepredelnye-

21 HPSASILHBIC KAPOOHOBEIC 09.02.2027 uglevodorody/alkadieny-tipy-

KHCJIOTBI: MypaBbUHAA U . .
alkadienov-osobennosti-svoystv-
yreyenas sopryazhennyh-alkadienov

22 ITpakTryeckas padora Ne 16.02.2027 https://app.onlineschool-1.ru/10-
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2. «CsoiicTBa pacTBopa
YKCYCHOM KHUCTOTBI»

klass/himiya/nepredelnye- uglevodorody-
alk/article

CreapuHoBas u
OJICMHOBAs! KMCIIOTHI, KaK

23 02.03.2027
NpeACTAaBUTCIIN BBICHIUX
Kap6OHOBBIX KHCJIOT
Buneoypok:
https://youtu.be/UT5JQIIZCSO Ypoxk
Mpb11a KaK COJIM BBICIIHX (HKHaCC):
24 CADGOHOBEIX KICIOT. 1X 09.03.2027 https://www.yaklass.ru/p/himija/10-
P . ’ R klass/uglevodorody-6579439/alkany-
MOIOTEE ACHETBHE fizicheskie-i- khimicheskie-svoistva-
poluchenie-i-primenenie-6890485
VYpox (Sxmnacc):
CrroxHbIe ShHpEI KaK https://www.yaklass.ru/p/himija/10-
IPONU3BOJHBIC . _ ]
25 5 16.03.2027 klass/spirty-fenoly:
KApOOHOBBIX KHCIOT: R 6580873/nasyshchennye-
FI/I,Z[pOJ'II/B CJIOXKHBIX .
odnoatomnye- spirty-metanol-etanol-
2¢upos 6569756
K _ https://interneturok.ru/lesson/chemistry/10-
HPBL: THAPOITHS, klass/nepredelnye-
06 | [pHMCHCEHHS, 23.03.2027 | uglevodorody/alkadieny-tipy-
Ouosornyueckas pojib . .
alkadienov-osobennosti-svoystv-
JKHpOB .
sopryazhennyh-alkadienov
YTIACBOIEL: COCTaB, https://app.onlineschool-1.ru/10-
27 Kﬂaccmvb HIATLITE 06.04.2027 klass/himiya/nepredelnye- uglevodorody-
Baxwneiinue

MNpeACTAaBUTCIIN:

alk/article
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TIII0K03a, PpyKTO3a,
caxaposa

KanMaJ'I " OCJI0JI03a

VYpok (Sxnacc):
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-

28 KaK MIPUPOIHBIC 13.04.2027 6580873/nasyshchennye-

IIOJIMMEPHI .
odnoatomnye- spirty-metanol-etanol-
6569756

KoHntposbHas pabota 1mo

a3cia

PasACEIy (Lludpoas 6ubIMOTEKA):

«Kucnopoaconepxaiue .

29 90.04.2027 https://app.onlineschool-1.ru/11-
oprafuacciie T klass/himiya/predmet- organicheskoj-
COCTMHCHUS/ . .

. himiil/article
Bcepoccutickas
poBepoyHas pabora
06 https://interneturok.ru/lesson/chemistry/10-
Hiast xapartepuctiia klass/nepredelnye-
30 A30TCOACPHATIIX 27.04.2027 uglevodorody/alkadieny-tipy-
OpraHU4YCCKUX . i
. alkadienov-osobennosti-svoystv-
coeuHeHu / .
sopryazhennyh-alkadienov

31 AMUHBI: METUJIAMUH U 04.05.2027
AHUJINH
AMUHOKHUCIIOTHI KaK Buneoypok:
ampoTepHbIC https://youtu.be/UT5JQNIZCSO0 Ypok
OpraHu4YecKue (Axmacc):

32 COEJITMHEHHS, UX 11.05.2027 https://www.yaklass.ru/p/himija/10-
OMOJIOTHYECKOE klass/uglevodorody-6579439/alkany-

3HadyeHue. IlenTunml.
benku kak npupoiHbIe

fizicheskie-i- khimicheskie-svoistva-
poluchenie-i-primenenie-6890485
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BBICOKOMOJICKYJISIPHEIE
COCIMHEHUS
OCHOBHbIE MIONATIA https://app.onlineschool-1.ru/10-
33 | T 1 18.05.2027 | Klass/himiya/nepredelnye- uglevodorody-
BBICOKOMOJICKYJISIPHBIX .
. alk/article
COCMHCHU I
OCHOBHBIE METO/TbI
CUHTE3a (Lludpoas 6ubIHMOTEKA):

34 BI:ICOKOMOJIfEKyJI?IpHI)IX 1 95 05.2027 https://f'slpr_a.onlineschool-l.ru/.ll- .
COCIMHEHUIA. klass/himiya/predmet- organicheskoj-
[TacTMacchl, KayqyKH, himiil/article
BOJIOKHA

OBIIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-

11 KJIACC

Ne KouunyecTBO 4acoB
Hara DJIeKTPOHHbIE U(PPOBLIE
n/ Tema ypoka Bcer KoHTpobHBI IIpakTHYecku
U3y4eHus o0pa3oBaTejbHbIe pecypchl
n 0 e padoThl e padoThl
XUMHUYECKUN DJIEMEHT. https://app.onlineschool-1.ru/10-
Atom. DieKkTpoHHast 1 01.09.2026 klass/himiya/nepredelnye-
KOH(HUTYypaIHst aTOMOB uglevodorody-alk/article
Buneoypok:
. https://youtu.be/UT5JQIIZCSO Ypoxk
[lepuoanueckuii 3aK0H U
[lepuoanueckas cucrema (henace):
xnﬁnqecmx R https://www.yaklass.ru/p/himija/10-
M 1 08.09.2026 klass/uglevodorody-
A. 1. Menzeneeea, ux 6579439/alkany-fizicheskie-i-
. CUCOBpeMeHHOH khimicheskie-svoistva-poluchenie-i-
TEOpHE CTPOEHUS aTOMOB orimenenie-6890485
3aKOHOMEPHOCTHU
U3MEHCHUS CBOWCTB
XUMHUYECKUX IJIEMEHTOB U
WX COCAUHEHUN MO
8 (Iludposas 6mbIMOTEKA):
TpyIIaM U MEePUOIaAM. .
3 1 15.09.2026 https://app.onlineschool-1.ru/11-
HAICHTHE R klass/himiya/predmet- organicheskoj-
MEPUOINYECKOT0 3aKOHA U . .
himiil/article
CUCTEMBI XUMHUYCCKUX
anemenTtoB J[.1.
MeHeneeBa B pa3BUTHU
HayKu
CtpoeHue BemiecTna. 1 22.09.2026 https://interneturok.ru/lesson/chemistry/
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XuMHUYecKas CBSI3b, e
BUJIbI; MCXaHH3MBbI
oOpazoBaHHs
KOBQJICHTHOH CBSI3H.
BomoponHas cBsi3b

10- klass/nepredelnye-
uglevodorody/alkadieny-tipy-
alkadienov-osobennosti-svoystv-
sopryazhennyh-alkadienov

BanenTHOCTE.
DJIEKTPOOTPULIATEIHLHOCTh
. CTreneHp OKUCIICHUS.

https://interneturok.ru/lesson/chemistry/
10- klass/nepredelnye-

Beecraa 29.09.2026 uglevodorody/alkadieny-tipy-
MOJIEKYJIIPHOTO U alkadienov-osobennosti-svoystv-
HEMOJICKYJISIPHOTO sopryazhennyh-alkadienov
CTpOCHUSA
[TonsiTHE O IUCTIEPCHBIX
cucremax. Mctunnble u https://app.onlineschool-1.ru/10-
KOJUTOU/IHBIC PACTBOPBHI. 06.10.2026 klass/himiya/nepredelnye-
MaccoBast J10J1s BEIIeCTBa uglevodorody-alk/article
B pacTBOpE
Knaccudukanus n
HOMEHKJIaTypa https://interneturok.ru/lesson/chemistry/
HEOPTraHUYECKUX 10- klass/nepredelnye-
COEIMHEHUA. 13.10.2026 uglevodorody/alkadieny-tipy-
I'eneTnyeckas CBA3b alkadienov-osobennosti-svoystv-
HEOPTaHWYCCKHUX BEIICCTB, sopryazhennyh-alkadienov
Pa3TUYHBIX KJIACCOB
Knaccudukanms

. (Ludposas 6ubamoreka):
HUMITICCKIX PCAKTiH B https://app.onlineschool-1.ru/11-
HEOPTraHUYECKOU 1 20.10.2026

OPraHU4YeCKON XUMHH.
3aKOH COXpaHEHMS MACChI

klass/himiya/predmet- organicheskoj-
himiil/article
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BELIECTB; 3aKOH
COXpaHEHHUS U
MIpEeBpaLICHHS SHEPTUN
IIPU XUMHUYECKHUX
peakuusax

CKopocCTb peakIui.

https://interneturok.ru/lesson/chemistry/
10- klass/nepredelnye-

9 OOpaTuMbIe PEaKIIHH. 10.11.2026 uglevodorody/alkadieny-tipy-
XMMHYECKOe paBHOBECHE alkadienov-osobennosti-svoystv-
sopryazhennyh-alkadienov
VYpoxk (Sxmacc):
[IpakTuueckas padota No https://www.yaklass.ru/p/himija/10-
: Klass/spirty-fenoly-
10 1. «BnusiHue pa3inyHbIX 17.11.2026 pirty Yy
(baKTOpOB Ha CKOPOCTH 6580873/nasyshchennye-
XUMHAYECKON PEaKIumy» odnoatomnye- spirty-metanol-
etanol-6569756
DNEeKTPOIUTHYECKAs Buneoypox:
https://youtu.be/UT5JQIIZCSO Ypoxk
nuccormanus. Ilorarue o
BOJIOPOJHOM TTOKa3aTese (Flinacc):
( :_Il)p aIéTBo o, PeaKiui https://www.yaklass.ru/p/himija/10-
11 Pr) p 6p ' t 24.11.2026 klass/uglevodorody-
?"HH"“’ OOMeHa. 6579439/alkany-fizicheskie-i-
HAPOIHS Opramiaeeidn khimicheskie-svoistva-poluchenie-i-
11 HEOpratHaeckux primenenie-6890485
BEILIECTB
OkucauTenbHO- .
https://app.onlineschool-1.ru/10-
12 BOCCTAHOBHTEILHEIC 01.12.2026 klass/himiya/nepredelnye-

peaknuu. [lonstre 06
AJIEKTPOJIH3E PACILIaBOB U

uglevodorody-alk/article



https://interneturok.ru/lesson/chemistry/10-
https://interneturok.ru/lesson/chemistry/10-
https://www.yaklass.ru/p/himija/10-
https://youtu.be/UT5JQlIZCS0
https://www.yaklass.ru/p/himija/10-
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-

pacTBOpPOB COJIEr

KonrponsHas pabora no

VYpoxk (Sknacc):
https://www.yaklass.ru/p/himija/10-
Klass/spirty-fenoly-

13 pasneny «Teopernueckue 08.12.2026 6580873/nasyshchennye-
OCHOBBI XUMUI .
odnoatomnye- spirty-metanol-
etanol-6569756
MerTaibl, UX MOJIOKEHHE
B [lepunoanueckoi
CUCTEME XMMHUYECKHUX 646 .
sementos I, 1. (Iluppoas u JINOTEKA):
14 M 15.12.2026 https://app.onlineschool-1.ru/11-
crcneesa i o klass/himiya/predmet- organicheskoj-
O0COOCHHOCTH CTPOCHUS . .
himiil/article
atomoB. OO0mue
(bu3nueckue cBOcTBa
METaJJIOB
https://interneturok.ru/lesson/chemistry/
Cru1aBbl METAJIJIOB. 10- klass/nepredelnye-
15 DNEeKTPOXUMHUYCCKHUI PSJT 22.12.2026 uglevodorody/alkadieny-tipy-
HaIpsDKEHUH METaJlIOB alkadienov-osobennosti-svoystv-
sopryazhennyh-alkadienov
Buneoypok:
. https://youtu.be/UT5JQIIZCSO Ypoxk
XHUMUYECKUE CBOKCTBA
BOKHEHIIINX METAJIJIOB (shenace):
https://www.yaklass.ru/p/himija/10-
16 (HaTpwWii, KA, KAJTBIIHH, 29.12.2026 b Y : :

MarHui, alfOMUHUN) U UX
COCIMHEHU I

klass/uglevodorody-
6579439/alkany-fizicheskie-i-
khimicheskie-svoistva-poluchenie-i-
primenenie-6890485



https://www.yaklass.ru/p/himija/10-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://interneturok.ru/lesson/chemistry/10-
https://interneturok.ru/lesson/chemistry/10-
https://youtu.be/UT5JQlIZCS0
https://www.yaklass.ru/p/himija/10-

XUMHYECKHAE CBOMCTBA

VYpoxk (Sxknacc):
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-

17 XpoMma, Mez[fI U UX 12.01.2027 6580873/nasyshchennye-
COCHHHCHIH odnoatomnye- spirty-metanol-
etanol-6569756
Ypok (Sxmnacce):
. https://www.yaklass.ru/p/himija/10-
XUMHYECKHE CBOMCTRA :
18 [IMHKa, JKeJe3a U UX 19.01.2027 Klass/spirty-fenoly-
T R 6580873/nasyshchennye-
COCAMHCHIH odnoatomnye- spirty-metanol-
etanol-6569756
[TpakTuueckas padora No
2. "Pemenue https://app.onlineschool-1.ru/10-
19 IKCIIEPUMEHTATBHBIX 26.01.2027 Klass/himiya/nepredelnye-
3aj7a4 1o TeMe uglevodorody-alk/article
«Mertamb»"
Hemeramisl, ux
MOJIOKEHUE B https://interneturok.ru/lesson/chemistry/
[epuomuueckoii cucteme 10- klass/nepredelnye-
20 XUMHAYECKHUX 3JICMEHTOB 02.02.2027 uglevodorody/alkadieny-tipy-
JI. 1. Menpeneesa u alkadienov-osobennosti-svoystv-
0COOCHHOCTH CTPOCHUS sopryazhennyh-alkadienov
aTOMOB
dusnyecKue cBONCTBA (upposas 6udbnuoTeka):
21 HEMETAJIOB. AJUIOTPONIUS 09.02.2027 https://app.onlineschool-1.ru/11-

HEMETaJUIOB (Ha IIpUMepe
KHCJIOPOAA, CePHI,

klass/himiya/predmet- organicheskoj-

himiil/article



https://www.yaklass.ru/p/himija/10-
https://www.yaklass.ru/p/himija/10-
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
https://interneturok.ru/lesson/chemistry/10-
https://interneturok.ru/lesson/chemistry/10-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-

docdopa u yrneponaa)

XMMHUYECKUE CBOUCTBA

VYpoxk (Sknacc):
https://www.yaklass.ru/p/himija/10-
Klass/spirty-fenoly-

22 raﬂoreHOB,fepLI U UX 16.02.2027 6580873/nasyshchennye-
COeTMHEHU I .
odnoatomnye- spirty-metanol-
etanol-6569756
Ypok (Sxmnacce):
. https://www.yaklass.ru/p/himija/10-
XUMHYECKHE CBOMCTRA Klass/spirty-fenoly-

23 a3oTa, q)ocqv)opa U UX 02.03.2027 6580873/nasyshchennye-

COCIMHEHUN )
odnoatomnye- spirty-metanol-
etanol-6569756

XHUMUYECKUE CBOKCTBA https://app.onlineschool-1.ru/10-

24 yIrJIepoia, KpEMHHUS U UX 09.03.2027 klass/himiya/nepredelnye-
COCMHEHU I uglevodorody-alk/article
[IpuMeHeHne Ba)KHENIINX

25 HEMETAJUIOB U UX 16.03.2027
COEMHEHHI
O60061eHue u
cHCTEMaTH3aInsI 3HAaHUH
o TeMe «Hemeramnbi». (uposas 6udbnuoTeka):

https: .onlineschool-1.ru/11-

26 Brruucnenus mo 93.03.2027 ttps //f:l[)[') onlineschoo ru/_ _
YPaBHCHHUSIM XUMHUYECKHIX klass/himiya/predmet- organicheskoj-
peakuuii u himiil/article
TEPMOXUMHUYECKUE
pacy€Tsl

97 [TpakTrueckas padota No 06.04.2027 https://interneturok.ru/lesson/chemistry/

3. «Pemenune

10- klass/nepredelnye-



https://www.yaklass.ru/p/himija/10-
https://www.yaklass.ru/p/himija/10-
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://interneturok.ru/lesson/chemistry/10-
https://interneturok.ru/lesson/chemistry/10-

AKCIIEPUMEHTAIbHBIX
3a7a4 [0 TEME
"HemeTamas!"»

uglevodorody/alkadieny-tipy-
alkadienov-osobennosti-svoystv-
sopryazhennyh-alkadienov

KonrponsHas pabora no

28 TemaM «MeTauie) U 13.04.2027
«Hemertamie
Buneoypok:
https://youtu.be/UT5JQIIZCSO Ypoxk
Heopranuueckue u (“lxnacc):
o rzimqecme - https://www.yaklass.ru/p/himija/10-
29 Hio I 20.04.2027 | klass/uglevodorody-
P 6579439/alkany-fizicheskie-i-
OpPraHUYECKHUE OCHOBAHUS . . . L.
khimicheskie-svoistva-poluchenie-i-
primenenie-6890485
AmpoTtepHbIe
HCOpFaHI/I‘IGCKI/IC H
(Ludposas 6ubanoreka):
OpraHuYecKue )
https://app.onlineschool-1.ru/11-
30 COETUHEHMUS. 27.04.2027 . . .
klass/himiya/predmet- organicheskoj-
I'eHeTHueckas CBI3b ... .
himiil/article
HEOPTraHUYECKUX U
OpFaHquCKHX BCIIICCTB
Ponp xumuu B Buzneoypox:
https://youtu.be/UT5JQIIZCSO Ypoxk
oOecrieueHnn
JKOJIOTUYECKOM (Axnacc):
31 ’ 04.05.2027 https://www.yaklass.ru/p/himija/10-

SHEPreTUYECKON 1
MUIIEBOM 0€30MacHOCTH,
Pa3BUTHUU MCOAUTTMHBI

klass/uglevodorody-
6579439/alkany-fizicheskie-i-
khimicheskie-svoistva-poluchenie-i-



https://youtu.be/UT5JQlIZCS0
https://www.yaklass.ru/p/himija/10-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://youtu.be/UT5JQlIZCS0
https://www.yaklass.ru/p/himija/10-

primenenie-6890485

[IpencraBnenust 06 0OMUX
HAayYYHBIX INPpUHOUIIAX

https://app.onlineschool-1.ru/10-

32 [POMBIILIEHHOTO 1 11.05.2027 Klass/himiya/nepredelnye-
MOJyYEHHST BaXKHEHIIINX uglevodorody-alk/article
BEIIECTB
(Lludposas 6ubanoreka):
33 UYeoBek B MUpE BEIIECTB 1 18.05.2027 https://fipp.onlineschool—l.ru/_ll— _
1 MaTepHAJIOB klass/himiya/predmet- organicheskoj-
himiil/article
x https://app.onlineschool-1.ru/10-
34 HIMIL 1 SHIOpOBDE 1 25.05.2027 klass/himiya/nepredelnye-
Hernosexa uglevodorody-alk/article
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://app.onlineschool-1.ru/11-klass/himiya/predmet-
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

1

TeOpCTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘IeCKOﬁ XUMHUHU

11

ChopMupoBaHHOCTh MPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHUH B TIO3HAHUU
SBJIGHUHA TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAILHOM TI'PAaMOTHOCTH, HEOOXOIMMOW JUIS
pelleHrs TPAKTHUYECKUX 3aJad U OSKOJIOTHYeCKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

1.2

Bnanenne cucremMoll XUMHUYECKHMX 3HAHHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraromye HOHATUSA (Morexyna, BaJICHTHOCT,
ANEKTPOOTPULATEILHOCTb, CTENEHb OKUCIIEHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSIPHBIA OOBEM, YIIEpOTHBIA CKeEJeT,
(GyHKUMOHANbHASL ~ TpyHHa,  pajJukang,  H30Mepusi,  M30MEphI,
TOMOJIOTHYECKUH  Psil, TOMOJIOTH, YIJIEBOJOPOJbl, KHCIOPOA- U
a30TCOJEpKAIINE COCAUHEHMs, OMOJIOrMYECKH AKTHUBHBIE BEILECTBA
(yrneBonpl, KHUpBI, OCJIKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHHUs); TEOPUM U 3aKOHBI (Teopus
XUMHUYECKOr0 CTpoeHHsl opranmdeckux aemiects A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJCHMS O CBOMCTBAaX, COCTaBe, MOJIYYEHUHM U Oe30IacHOM
UCIOJIb30BAaHUN  BAXHEUIIMX HEOPraHWYECKMX U  OPraHUYECKUX

BCIICCTB B 6LITy nu HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

ChopMupOBaHHOCTb YMEHHUH BBIABIATH XapaKTEPHblE MPU3HAKH
NOHATUH,  yCTaHaBIMBaTb  MX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME IIOHATHUSI TPU OIMCAHUM COCTaBa, CTPOCHUS U

MPEBPALICHUN OPTAaHNYECKUX COCTUHEHUIN

14

c(OPMUPOBAHHOCTh YMEHUH MCIIONB30BaTh XUMUYECKYIO CHUMBOJIUKY
JUIL  COCTaBJICHHMsSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOl,
COKpaIEéHHON) (GOpMyaT OpraHMYeCKMX BELIECTB U  ypaBHEHHH
XUMHUYECKHUX PEaKIUil, U3rOTaBIUBAaTh MOJEIN MOJIEKYJI OPIraHUYECKUX

BCIICCTB I WILUIIOCTPAIMKU HMX XUMHUYCCKOro M IMPOCTPAHCTBEHHOI'O




CTPOCHUS

1.5

ChopMUpOBaHHOCTh ~ YMCHHH  yCTaHABIWBATh  IMPHHAJJIC)KHOCTD
HU3YUYCHHBIX OPTraHUYCCKUX BCIICCTB II0O HMX COCTABY U CTPOCHUIO K
onpeneaHHOMY Kilaccy (TpyIne) COeIUMHEHHH (YyriieBOIOpPOMAbI,
KHCJIOPOA W a30TCOACPIKAIIME COCAMHEHUS, BBICOKOMOJICKYIISPHBIC
COCJIMHEHUs), JaBaTh HMM  Ha3BaHWS [0  CHUCTEMaTHUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMHupoBaHHOCTH YMEHHUS ONPEAESATh BUAbBI XUMUYECKOW CBSI3U B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTh  yMEHHS NPUMEHATH: TIOJOXKEHUS  TEOpUHU
CTpoeHusi opranudeckux BemiectB A.M. BbytnepoBa st 00bsCHEHHS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpaHCHHA MACChI BCIICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epxcamHe u a30TCOACPIKAIIUC

OpPraHn4CCKHUC COCAUHCHUA. BLICOKOMOJ'ICKy.]'IHpHLIC COCAMHCHUA

2.1

CdopmupoBaHHOCTh yMEHUW NPUBOAWTHL TpPUBHAIbHBIE Ha3BaHUS
OTJICNbHBIX OPraHMYECKUX BEIIECTB (STWJICH, MPONWICH, alleTUJICH,
STWICHIJINKOJb, TIWIECPUH, (PEHOT, (OpMaNbICTHI, AaIeTabICTH]I,
MypaBbHMHAs KHUCJIOTA, YKCyCHas KHUCJIOTa, OJICMHOBAas KHUCIOTA,
CTeapuHOBasl KHUCJIOTa, TJIIOK03a, (PyKTO3a, Kpaxmal, IeJUIiI03a,

TJTALIVH )

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nuecKkue M XHWMUYECKHE CBOWCTBA THUIMHYHBIX MPEACTaBUTENCH
paSJ'H/ILIHI)IX KJIaCCOB OpFaHI/ILIeCKI/IX BCIICCTB (MeTaH, 3TaH, 3THUJICH,
MPOMWICH, aneTuieH, OyraaueH-1,3, merwnOyraauen-1,3, OeHzodn,
METaHOJ, ATAHOJ, 3TUJICHTINKOIb, TJIHIEPHH, (EHON, aleTaabIerus,
MypaBbUHAas M YKCYCHasi KHMCIOTBHI, TJIOKO3a, Kpaxmall, IeJTI003a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH TEHETHUECKYIO CBS3b
MEXKIY  TUIHYHBIMM  MPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHUYECKUX BEUIECTB YPABHEHUSMU COOTBETCTBYIOIUX XUMHUYECKUX

PEaKIMii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMyII

2.4

CdhopMupoBaHHOCTB YMEHMUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOAOPOJHOTO ChIpbs (HE(PTh, MPUPOIHBII ra3, yrojb), CHOCOOBI UX

nepepaboTKH U MPAaKTHYECKOe MPUMEHEHHE MPOTyKTOB IepepadoTKU

XUMHUS U KU3Hb. PacuéTel

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX




METOJIaX Hay4YHOTO ITO3HAHUS, UCIIOJIb3YEMBIX B XUMHUU NIPU U3YUYEHUHU
BEIIECTB W XHMMHYECKUX sBICHUN (HAOMIOJEHUE, HW3MEpEeHHeE,
JKCIIEPUMEHT, MOJIETIUPOBAHUE), HCII0JIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS U1 NPUHATHS PEHIeHMH B KOHKPETHBIX

JKU3HCHHBIX CUTYallHUAX, CBA3aHHBIX C BCIICCTBAMUA U UX IIPUMCHCHHUEM

3.2

CdopmupoBaHHOCTh yMEHHMI COONIO/IaTh MpaBUia IOJB30BaHUS
XUMHYECKON TOCynoil u 1abopaTopHBIM O0OpYIOBaHHEM, a TaKKe
npaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIITOJTHCHHUIO na60paT0pHHx XHUMHUYECKUX OIIBITOB

3.3

CdopMupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIIOJHATh XHMHUECKUAN
SKCIIEPUMEHT (IIPEeBpaLCHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHuH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JI€HAaTypamus OETKOB TP HarpeBaHUH,
LIBETHBIC PEAKIIMU OEJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITHUPOBATH BBIBOIBI HA OCHOBE 3THX PE3yJIhbTaTOB

3.4

CpopMHUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBAa MCXOJHOTO BEIIECTBA HIIU
MIPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OAHOTO

13 UCXOJHBIX BEIIECTB WM MIPOYKTOB PEAKIIH)

3.5

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 HH(QOpMAIMIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yMEHHH COOJIO/IaTh TpaBUjIa IKOJIOTHYECKU
1enecooOpa3HOro MOBENEHUsI B OBITY M TPYNOBOM JAEATENBHOCTH B
LENAX COXPAaHEHHs] CBOErO 3/0pOBbS U OKPYXKAIOLIEH HpUPOIHOI
cpeabl, OCO3HaBaTh OMACHOCTb BO3JEMCTBUS Ha >KUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, OHUMas CMBICI TOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAIlMW), TOSICHATH Ha
npuMepax crmocoObl YMEHBIICHHsS] W TPEAOTBPAILEHUS WX BpPETHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJabTaThl 0CBOCHUSI OCHOBHOI




MPOBEPSIEMOro
pe3yJibTaTa

o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUU

11

Bianenne cucremMoil XMMHMYECKMX 3HAaHUW, KOTOPAas BKIIIOYAECT:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XUMHUECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAsT 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN AaTOMOB,
HWOH, MOJIEKYJa, BAJCHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKas CBSI3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTaJUIMYecKas pemérka, TUIbl XUMHUYECKUX peakuui
(OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE, 3K30- M JHJIOTEPMUYECKHE,
peakuuu HOHHOTO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
JNEKTPOJIUTUYECKAST ~ JTUCCOLMAIUS, OKHUCIHUTENb, BOCCTAHOBUTEIb,
CKOpPOCTh XMMHUYECKON pPEaKlid, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHs AJIEKTPOJIUTUYECKON mucconuanuu, [lepuoanyeckuii
3akoH [[.M. MenpeneeBa, 3aKOH COXpaHEHHsI MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, (PAKTOIOTUICCKUE CBECHUSI O CBOMCTBAX,
COCTaBe, MONYy4YeHMH U O€30MacHOM HCIOJIb30BAHUU BaKHEUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY MU MPAKTUYECKOW JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMUN BBISBIATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUSL IIPU ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB U UX IPEBpAIICHUH; BBIABIATH B3aMMOCBSA3b XUMHUYECKHUX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

€CTCCTBCHHOHAYYHLIX IPECIAMETOB

13

Brnanenve OCHOBHBIMH METOJIaMHU HAyYHOTO TIIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOMIOJeHUEe, W3MEPEHHE, OKCIIEPUMEHT,

MOI[eJ'II/IpOBaHI/Ie)

1.4

CdopmMHpoBaHHOCTh YMEHHUH ONPEIENATh BaJEHTHOCTh M CTENEHb
OKHCJICHUS XHMHMUYECKHX DJIEMEHTOB B COEIUHEHUAX pPa3IMYHOIO
coCTaBa, BHJ  XMMHUYECKOH  CBs3W  (KOBaJeHTHas, MOHHasd,
MeTaJlJIn4YecKasi, BOAOPOHAs) B COCAUHEHUSAX, TUI KPUCTAIIIMYECKON
pPEeIETKH KOHKPETHOTO BelllecTBa (aTOMHas, MOJIEKYJspHas, MOHHasi,

MeTaJuIn4yecKas)

1.5

C(I)OpMI/IpOBaHHOCTL YMCHHf/'I ONPCACIIATh XapaKTCp CpCAbl B BOJHBIX

pacTBOpax HCOPraHNUICCKUX COE€IUHEHUI

1.6

C(I)OpMHpOBaHHOCTL YMCHUA KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKHUC

pCaKknuu 1o pPasjindHbIM IMPU3HAKaAM (qI/ICJ'Iy H COCTaBy pCarupyromux




BEIIECTB, TemIoBoMY J(h(}eKTy peakiuu, HU3MEHEHHUIO0 CTeneHel
OKHUCJICHHUS  DJJEMEHTOB,  OOpaTUMOCTH  pEaKIuu,  yYaCTHIO

KaTaJiu3aTopa)

1.7

ChopmupoBaHHOCTH YMEHUH  COCTABISATH YpPaBHEHHUS  peakIuid
pPa3JIMYHBIX THUIIOB, IMOJHBIE W COKpAlIEHHBbIE YpPaBHEHUS pEaKUUN
MOHHOI0 0OMEHA, YUUTHIBAs YCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT

J0 KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUH, MMOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB  PA3IMYHBIX HEOPraHUYECKHUX  BEIIECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHM4CCKUX BEIICCTB

1.9

ChopMupoBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuuii IIOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca 3THX peaKuHﬁ

1.10

ChopmupoBaHHOCTh yMEHHH OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKON peaklMy OT pa3iuyHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTH yMEHHI  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIici [lepuomnueckoro
3aKOHa J.. Menneneena u JIEMOHCTPHUPOBATH ero

CUCTCMATU3UPYIOIIY1O, O6’L$ICHI/ITCJ'H>HYIO u MPOTrHOCTUYCCKYHO

byHKIIUN

2.2

ChopMupoBaHHOCTb YMEHHM XapaKTepU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Illepuoanueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
HOHSTUSL  «S-, P-, O-DJEKTPOHHBIE OpPOUTANNY, «IHEPreTHYCCKHUE
YPOBHM»,  OOBACHATh  3aKOHOMEPHOCTM  HM3MEHEHHUS  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUH IO MepHojaM M rpynnam

[Iepnonnueckoi cucteMsl XuMU4ecKux 351eMeHToB [I.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUW XapaKTepH30BaTh (OMUCHIBAThH) OOLIHE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKAAaTh  CYUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXKAY
HEOpraHWYECKMMH  BEUIECTBAMM  C  [IOMOLIBI0  ypaBHEHUH

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  INPUHAAJIEKHOCTh




HEOPraHMYECKUX BELIECTB IO MX COCTaBy K ONPENEIEHHOMY Kiaccy
(rpymnme) coenMHEeHui (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(bOTepHBIC TUAPOKCHUDBI, COJ'II/I)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BAaTh XUMUYECKYIO CHUMBOJIHKY
JUIS  COCTaBlieHUS (OpMYyJ BEIIECTB U YPaBHEHHM XUMHYECKHUX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuaabHbIe
Ha3BaHWs OTHCIBHBIX HEOPraHMYECKHUX BEIIECTB (yrapHelii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlI€Hash W3BECTb,

MUTHEBAs COJA, MTUPUT U IPYTHE)

2.6

ChopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHME  TECHETHYECKOW  CBSI3M  MEXIY
HEOPTaHWYECKUMH  BEUICCTBAMH  C  IOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/If/'I

2.7

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
IKCIIEPUMEHT (Pa3NOXKEHUE TIEPOKCHIA BOJOpPOJAa B MPUCYTCTBUH
KaTan3aTropa, OIpeelieHHe CPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO HWHAMKATOPA, BIMSHHUE pa3IMYHBIX (PAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklu, peakiud HOHHOTO OOMEHa,
Ka4eCTBEHHBIC PeaKIMy Ha cyab(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTHOH aMMOHHs, pEIICHHE OSKCIIEPUMEHTAIBHBIX 33734 10 TeMaM
«Meramnel» n «Hemeranasl») B COOTBETCTBUHM C IPABHJIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeulecTBaMM M J1a00paTOPHBIM
000pyJI0BaHUEM; MPEICTABIATh pe3yabTaThI XUMHYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peakiuii 1 GopMyIMPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

2.8

ChopmupoBaHHOCTE YMEHHI COOMIOAATh TMpaBWia TMOJIH30BAHUS
XUMUYECKOH TOCY0M W J1abopaTOpHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUH C MHCTPYKIHMSIMHU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MPOIIECCHI, JIeKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0ImUX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobiieMax

XUMHYECCKOTO IMTPOU3BOJACTBA

XUMHUS U KU3Hb. PacuéTel

3.1

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIOLIEH




€CTECTBEHHOHAy4YHOW KapTHUHbl MHpA, pOJM XHMHH B IIO3HAHUHU
SBIIGHUWA TPHPOABI, B (POPMUPOBAHWU MBIIUICHUS H KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOIUMOW s
pelIeHUs TPAKTHYECKUX 3alad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

3.2

CdopmupoBaHHOCTH yYMEHUHI KPUTUYECKH aHAJIM3UPOBaTh
XUMHAYECKYI0 HMH(OpMaIMio, MOJYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOi KOMMYHHKAIUU, ceTb IHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCTh yMEHHMI COOMIOATh NpaBUA DKOJIOTUYECKU
11eJ1eco00pa3HOro MOBEACHUS B OBITY M TPYIOBOM JAEATEIBHOCTH B
LEesIX COXPAaHEHUs CBOETO 3JI0POBbS M OKPYXKAIOUIeH MpUpPOAHON

cpebl

3.4

Oco3HaBaThb ONACHOCTh BO3JEHCTBHUS HAa HKUBbIE OpPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAs cMbIca nokaszatens 11K, noscHsaTh
Ha IpuMepax CrocoObl YMEHBIIICHUS U MPEAOTBPALIEHUS UX BPEIHOTO

BO3JIcHCTBHUS Ha OpraHu3M 4YCJIOBCKaA

3.5

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIOJIb30BAHUEM TOHSTHUSI «MAaccoBasi JIOJI1 BEIIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOLICHHH Ta30B MPH XUMHUYECKUX PEAKIUAX, MAacChl
BEIIECTBA WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEIECTBA,
Macce WiH 00BEMY OJHOTO W3 YYacTBYIOIIMX B PEAKIUH BEIIECTB,
TEIrIoBOTO 3¢ (dekTa peakiu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

TeOpeTI/I‘ICCKI/Ie OCHOBBI Opl"&HH‘IGCKOﬁ XUMHHU

11

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HUKHOBCHHEC, Pa3sBUTHC W 3HAUCHHUC B
IIOJIYYCHHNH HOBBIX BCIICCTB M MATCPHUAJIOB. TeOpI/IH CTPOCHUSA OPraHUYCCKHX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS

1.2

CtpykTypHBIE (OPMYJIBI OPraHUYECKUX BEIIECTB. [ OMOJOTHS, H30MEpHUS.
XHUMHYECKasi CBSI3b B OPraHUYECKUX COEAMHEHUSAX — OJUHAPHBIE M KpPAaTHBIE

CBA3H. HpCI[CTaBJICHI/Ie 0 KJ'IaCCI/I(bI/IKaHI/II/I OpraHu4CCKUX BCIICCTB

1.3

Homenknarypa opraHuyecKkux COEIMHEHUHN (CHCTeMaTHYecKas) U TpUBHUAJIbHBIC

Ha3BaHUS BaXKHEHIIINX HpeHCTaBHTeHeﬁ KJIACCOB OPraHNM4YCCKHUX BCUICCTB

YrieBogopoibl

2.1

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
NPEJCTaBUTENIN QAJIKAHOB: (U3MYECKHE U XHUMHUYECKHE CBOHCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaxXOXXJACHUC B IPUPOACL, ITOJTYYCHUC U IIPUMCHCHUC

2.2

AJKEeHBI: COCTaB U CTPOCHHUE, NOMOJIOTMUECKHH psf. ODTWIEH W NPONWIEH —
MPOCTEHIINE TPEICTAaBUTENN aJIKEeHOB: (U3MYECKHEe M XUMHYECKHE CBOICTBa
(peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATAUU, OKHUCIEHUS |

HOJII/IMepI/I3aLII/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: cTpoeHue, BaxHeiune
XMMHYECKHEe CBOMCTBa (peakuusi nmoiauMepusanun). IlogydeHne cCMHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOEHMS, TOMOJIOTHYECKUHN psA. ALIETHIIEH —
NPOCTEHIIMIA TpeACTaBUTENb aJIKUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUe U
XMMHUYECKHE CBOWCTBA (peakluu ruApUpPOBaHNs, FaJIOT€HUPOBAaHMS, THIPATALINY,

TOpPEHMSI), TOJyYEHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs M HUTPOBAHUS ), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpOeHHE, (U3MYeCKHMe M  XUMHYECKHe CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHUSA), TOJIYYEHHE WM INpPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckas CBsI3b MEXAY YIJIEBOJAOPOJAMH, MPUHAICKAIIMMH K

Pa3IMYHBIM Ki1accaM




2.6

[TpupoHbIe HCTOYHUKH YTIeBOA0POA0B. [Ipupoanblii ra3 u nomyTHbie He(TAHBIC
ra3sl. Hegp u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HETH: MEPETOHKA,
KPEKUHI (TepMHUYECKUil, Katanutudeckuit), nuposns. IIpoaykTel nepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KameHHbIH yroiap u

MPOAYKTHI €To mepepaboTKH

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHu4€CKUC COCANHCHUA

3.1

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3NUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuuu  C aKTUBHBIMM  METaJIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), MpUMEHEHHE. BoJOopolHbIE CBSI3U MEXIY
MOJIEKYJJaMH COUPTOB. JlelicTBME METaHOJa M ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIMKOJb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XMMHYECKHE CBOMCTBa (B3aMMOJCHUCTBHME CO  IICJIOYHBIMH  METaJJIaMH,
KaueCTBEHHAsi peakiusi Ha MHOTOATOMHBIE CHHPTHI). JleficTBHEe HaA Opranusm

YCJIOBCKaA. HpI/IMeHeHI/IC TJIMOCPHUHA U STHJICHIJIMKOJIA

3.2

deHout: CTPOCHUC  MOJICKYIIbI, q)HSI/ILICCKI/Ie M XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona

3.3

Anpaeruapl ¥ KeToHbl. DopMabIACTHI, alleTalbJACTH: CTpOeHUe, (pu3ndecKkrue u
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHUS W BOCCTAHOBJICHHSI, KAUeCTBECHHBIC

peaxkuun), noJy4eHue U NpuMeHEeHNe

3.4

OHOOCHOBHBIE TpefebHble KapOOHOBbIE KHUCIOTHI. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTPOEHHE, (PU3HUECKHE U XMMUUECKHE CBOMCTBA (CBOMCTBA, O0IIME AJIs
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPHUMEHEHHE.
CreapuHoBasi MU OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIefiCTBHE

3.5

CrnoxHble 3GUpbl KaK MPOU3BOHBIE KapOOHOBBIX KHUCIOT. ['MIIPONIN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb

KUPOB

3.6

VYrneBoabl: cocTaB, Kilaccu(ukanus yriaeBoaoB (MOHO-, AW- U MOJIHCAXapHJIb).
I'moko3a — mpocredmmii MoOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3MUecKre ¥ XMMHUYECKHE CBOUCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHUeE,
OpO’KeHHE TIIOKO3bl), HaXOXKIEHHE B MPUPOJE, MpPUMEHEHHE, OHOJIoruuecKas
ponb. DotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u mesmnono3a Kak
pUpOAHbIE MoauMepbl. CTpoeHHE KpaxMmala M LEeUI0J03bl. Pusznueckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ]I/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)

A3OTCO,Z[Cp)KaH_II/IC OpPraHn4CeCKUC COCANHCHU A

4.1

AMHMHOKHUCIIOTE KakK aM(I)OTepHLIC OpTraHU4YC€CKUC COCIUHCHUA. dusznueckue




XMMHUYECKHE CBOMCTBA aMHHOKMCIOT (Ha IpuUMepe IiMIMHA). buonormueckoe

3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/I,Z[BI

4.2

benku kak INpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBAa OEJIKOB:

THAPOJIN3, A€HaTypalus, KaH€CTBCHHBIC pCAKI[UKU Ha Oenku

BBICOKOMOJ'ICKy.]'IHpHBIG COCOAUHECHUA

5.1

OCHOBHbIE TIOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

noJImMepur3alAa U NOJUKOHACHCAIUA

5.2

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyUEHHUS BELIECTB W HUX [PEBPALICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAacc,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3UHbL

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

11

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoma, W30TONBI. DJIEKTPOHHAs 000JI0UKa.
DHepreTUYeckre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANIIM B aTOMax 3JIEMEHTOB

MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(DUTYpaLlUsi aTOMOB

1.2

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MengeneeBa. CBA3b NEpUOAMYECKOrO 3akoHa M Ilepmoanueckoid CUCTEMBI
xuMuyeckux vieMeHToB [[.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOMCTB XHUMHUYECKUX DJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyNIaM U IepHoJaM.

3HadeHue NepuoANYCCKOr0 3aKOHA B Pa3BUTHU HAYKU

13

Crpoenue BemecTBa. XHUMHUYECKas CBsA3b. Buabl XUMHUYECKOW CBS3H
(xoBalleHTHAsi HEMOJspHas W TOJSApHAas, HWOHHAs, MeTajuinueckas). VOHBI:
KaTHOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHYECKOU CBSI3HU

(oOMeHHBIN U TOHOPHO-aKLIENTOPHBIHN). BogopoaHast cBs3b

14

BanentHocTh. DnekTpooTpuniareabHOCTh. CTEneHb OKUCIECHUS

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BeIIECTBA. THUIMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA

BCIICCTB OT THIIA KpHCT&J’IHH‘lCCKOﬁ peI_HéTKI/I. Ilonsatue o AUCIICPCHBIX




cucreMax. VcTuHHBIE U KOJUIOMJHBIC paCTBOPHI. MaccoBas J0JI1 BCIICCTBA B

pacTtBope

1.6

Knaccudukanus HeopraHnueckux coeAnHeHnil. HomMeHnknaTypa HeopraHm4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuid B
HEOpPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMPEBPAIICHUA SHEPTIUU ITPU XUMHUYECKUX PCAKIIHAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OObpatumble peakiuu. XUMHYECKoe paBHOBecue. DakTOphl, BIUSIOLUIME Ha

cocTosiHuE XUuMHu4eckoro papHoBecus. [Ipunuun Jle [llatense

1.10

9J'IeKTp0J'II/ITI/ILICCKa$I JUucconuanms. CunpHple W ciiaOble OJICKTPOJINTEL. Cpena
BOIHBIX paCTBOPOB BCHICCTB: KUCJIIAs, HeﬁTpaJ'IBHafI, menoyHas. Peakuyy HOHHOTO

oOMeHa

1.11

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsbl. [Tonoxxenue HemetamuioB B Ileproanueckoil cucteMe XMMHUYECKUX
anementoB J[.MI. MenzaeneeBa u 0COOCHHOCTH CTpOoeHHsS aToMOB. Dusndeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (HA IIPUMEPE KUCIOPOa, CEPBI,

docdopa u yrnepoaa)

2.2

XUMHUECKUE CBOMCTBA BaXXHEWIIMX HEMETAUIOB (TaJlOreHOB, CEpbI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHUIOB,
KHCIIOPOJICOICPIKAIUX ~ KHUCIIOT, BOJIOPOJHBIX coenuHeHwil). [IpuMeHeHue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

Meramnbl. Ilonoxenne wmertawioB B Ilepuogudeckod cuUCTEME XUMHYECKHUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000JI04EK
aToMoB MetaiioB. Obune ¢pusznyeckue cBoiicTBa MetamioB. CIiiaBbl METAIJIOB.

9HeKTp0XHMI/I‘{eCKHI>'I pAax HaHpH)I(eHI/Iﬁ MCTAJJIOB

2.4

XUMUYECKHE CBOWCTBA BaXXHEHIINX METAVIOB (HATPHM, Kaluid, KalbIIHi,
MarHuii, aTlOMHUHHUMA, ITUHK, XpPOM, JKeJe30, MeIb) U HX coequHeHuil. Oouue

CHoCOObI MOTy4YeHHUs] MeTAJUIOB. [IprMeHeHne MeTaioB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, IPHUHAMJICKAINIUX K PA3JINIYHBIM

KJj1accaM

XUMHUS U KU3Hb

3.1

Pone xuMum B oOecredeHWH HSKOJOTUYECKOW, JSHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU METUIMHBI. [IOHATHE O HAay4YHBIX METOJaX IMO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKL{I/Iﬁ




[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHLUIAX MPOMBIIUIEHHOTO MOTYYEHUS

BOXHEHIIMX BelIeCTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIHNE

3.2 CTPOUTENbHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKIIO,
KepaMHKa, MaTepuaibl JUIS DJICKTPOHUKH, HaHOMAaTEPHUallbl, OpPraHUYeCKHe M
MUHEpaJIbHbIE yI00pEeHUs
XuMHsT M 370pOBbE UEIIOBEKA: IpaBHja HCIOJIB30BAHUS JIEKAPCTBEHHBIX

3.3 IIpernaparos, IpaBuia 0€30M1aCHOTO UCIIOJIb30BAHUS NIPENIapaTOB OBITOBOM XUMUU

B IIOBCEIHEBHOU KU3HU




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

» Xumus. 10 knacc. 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumus. 11 xnacc. I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
http://him.1september.ru Enunas komnekius [OP: [IpeameTHas KOJICKITHS
«XUMUD)

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4YHBIC
skcriepuMenThl: Xxumus. Komnekuus Poccuiickoro o6mieo0pa3zoBaTeabHOTO
nopTaina

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoii
http://www alhimik.ru Beepoccuiickast oumnuaa mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYEOHUK JIsI
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN y4eOHUK

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET



Ipunooscenue x PII

®opmbl yuyeTa padoueii nporpammsl Bocnutanus COO

FOHomeckuit Bo3pact — 3T0 1epro/| BEIpaOOTKH MHPOBO33PEHUS, YOCKICHNUI, XapaKTepa 1
KU3HEHHOTO camoornpenenenus. s IuYHOCTH 0o0peraeT IEHHOCTh CHCTEMa OMPEICICHHO
OPHMCHTUPOBAHHBIX IOCTYIKOB, BO3pacTaeT 3HAYMMOCTb (YHKIMH CAMOKOHTPOJS, KOTOpas
Cpa6aTBIBaeT B PA3JIMYHBIX 110 TUITY HpOGHeMHBIX CUTyalludX.

B crapuieM IIKOJIBHOM BO3pacTe MPOHMCXOMUT CHCTEMATH3alMsl MONYyYCHHBIX 3HAHUM,
YCBOCHHE TEOPETHUECKUX OCHOB PA3NIMYHBIX JAUCIHIUIAH, OO0OOIICHHWE 3HAHUN B EIUHYIO
KapTHHY MHpa, TI03HaHHEe HHI0COPCKOro cMbIcia siBieHnil. Kak npaBuiio, HHTEpec K y4eHHIo (K
€ro COJICPKAHUIO U MPOIECCY) TOBBIIIACTCS, TAK KaK BKJIFOYAIOTCS MOTHBBI CAMOOIIPE/ICIICHHS 1
HOATOTOBKH K CaMOCTOSITENIbHOH JKM3HU. VIMEeT MecTo coueTaHHe W B3aHMOIIPOHUKHOBCHHUE
IIHUPOKHUX COOUAJIBHBIX MW IIO3HABATCJIBbHBIX MOTHBOB. ﬂpKO BBIpaXXCHAa IPOU3BOJIbHAs
MOTHBAIIMS, TAK KAaK XOPOILIO OCO3HAIOTCS MPUYMHBI OTHOIICHUS K yueOe. CTaplueKiIacCHUKU
y’Ke€ TOTOBBI K CaM000pa30BaHUIo.

Ho mnosBrnsercs apyroit (eHoOMeH. Y CTapUIeKIacCHHKOB OOBIYHO SIPKO BBIPAKEHO
U30UpaTelIbHOE OTHOIICHUE K yIeOHBIM mpeameraM. Bee 3To TpeOyeT OT yuuTenei moBbIIICHHS
KauecTBa Mpero/IaBaHusl.

K crapmeMy mIKOIEHOMY BO3pacTy CKJIaJbIBA€TCS MCCIEIOBATENBCKOE OTHOIICHHE K
y4eOHBIM MPEIMETaM U YMEHUE HAXOAUTh U CTaBUTh npobiemy. [ToaTomy B yueOHOM mporecce
UX TIPUBJICKACT CaM XOJ aHalIW3a 3a/ia4y, CPAaBHCHUE PA3JIMUHBIX TOYEK 3PCHUS, TUCKYCCHU H
OOBSICHEHHs, KOTOPBIC 3aCTaBISIOT JAyMaTb. MeEHsETCs B 3TOM BO3pacTe M POJb yYHUTEIs: OH
BBICTYIIAET YK€ CKOpPee KaK KOHCYJIbTAaHT IO Ipeamery. Ho BocnurarenbHbIE aCIEKTHI
HPEnoaBaHus IPEIMETOB OCTAIOTCSI.

HpeI[MeTHBIe o0iactu Peanuzanms IMporpaMmsbl BOCITUTAHU S

EcTtecTBeHHbBIE HAyKU Bocnuranve JIMYHOCTHBIX KayecTB K TOTOBHOCTH U
CIIOCOOHOCTHM K  CaMOCTOSITENIbHOM  HMH(OpPMAaIlMOHHO-
MO3HABATEIILHOW  JEATENbHOCTH, BIAJCHUE HAaBBIKAMU
MOJTy4eHUsT HeoOXxoaumoi uH(pOpMalMK U3 CJIOBapei
pa3HbIX TUIIOB, YMEHUE OPHUEHTHPOBATHCS B Pa3IMYHBIX
NCTOYHHUKAX HH(i)OpMaIII/II/I, KPpUTHYCCKU OLCHUBATHL U
WHTEPIPETHPOBATh  MHPOPMAIUIO, TMOIy4aeMyl U3
pa3IMYHBIX UCTOYHUKOB.




