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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
denepanuu Ha niepuo 10 2025 roma» (Pacmopspkenue IlpaBurensctBa 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
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3allK, SBISETCS HEOTHEMJIIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
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», COJIEpPKaHHE M TIOCTPOCHHE KOTOPOro OIpEIESECHbl 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
CUCTEMBbI cpefiHero oomiero oopazosanus 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 LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBlieHA Ha pEIIEHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMYHBIX 00JACTsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOUW XMMHH (C BKIIFOYEHUEM 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 — «Opranumdeckasd 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  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM 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 YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
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 pEaKIUU.

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



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W MPUMEHEHHH, & TAKXKE O XUMHUYECKHUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus jAomoyHseTrcss B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYpPOJIOTHUUECKUNA U TPUKIATHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHHMAaHUIO B3aUMOCBS3M XUMUHU C
JPYTUMHA HayKaMH, PacKpbIBalOT €€ POJib B ITO3HABATEILHOW M MPAKTHYECKOU
JEATEIBHOCTH 4YeJIOBeKa, CIOCOOCTBYIOT BOCIHTAHHUIO YBaXXEHUS K IIPOIIECCY
TBOpYECTBa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKCHUN XUMHH, ITOMOTaloT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHWUM, PENICHUS WHTEIUICKTYaJIbHBIX H
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1ad. B 11e1oM cojepkanue yueOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  WM3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OO0YYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHWYECKOro M
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 3KOJIOTUYECKUX MpooIieM, a
Takke MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpPEIeICHUIO
COJIEp’KaHMsl M TIOCTPOCHMS MpeaAMeTa NpeaycMaTpuBalOT (OpMHUpPOBaHUE
YHUBEPCAIBHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKONW ACATEILHOCTH, 3aHUMAIOIIEH Ba)KHOE€ MECTO B TMO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, PH OTPEICICHUH
COJICpKATEJIbHONW XapaKTepUCTUKU ILIeJIed H3y4YeHHsS NpeAMeTa HallpaBlICHUEM
MEePBOCTENIEHHOW 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YeJIOBEKa M KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW MOAXOJ K OIPEIACICHUIO LIEJEH H3y4YEeHUs
npeaMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMsI TJIaBHBIMU LIEJSIMU U3YyYEHHUS TpeaAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHHSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiud, HEOOXOJUMBIX Ui MPUOOpETCHHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B MPorpamMme 1Mo XUMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHHKA 00I11€00pa30BaTEIbHON OpPraHM3alliy, BIAJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3M ¢ ATUM TIpU U3YYEHUH TMpeaMeTa «XUMUsS» JIOMHHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPHUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE /I pPa3jINyYHBIX BHIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJieM, MorcKa, aHaiau3a U 00paboTku MHbOpMAIIIH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIsl MIOUCKA W aHalu3a yuyeOHOU u
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHMHM W TPOBEIACHUM XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHSA, OCO3HAHUS HEOOXOIMMOCTH OEpexHOro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM maHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac 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 MaTepuasoB. Teopusi CTPOECHUS OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne 0 Ki1acCU(pUKALMKU OpraHnyeckux BemecTB. HomeHnknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH 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 —
NPOCTEUIINE NPEICTABUTENN AJIKEHOB: (PU3MUYECKME M XUMHUYECKHUE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus nojauMmepusauuu). [lodyyeHue CHUHTETHUYECKOro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH THAPUPOBAHUS, rajJOT€HUPOBAHUS, TUpaTalii,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

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), NOTYYeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HeTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHME C O0Opa3llaMu IJIacTMacC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, oObEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. METaHONI M JTaHOJ CTPOECHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  COUPTBL. OTWICHIJIMKOIb W  TJMLEPUH: CTPOCHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

®deHon: CTpOCHUE MOJEKYJbl, (U3UYECKUE W XHUMHYECKUE CBOMWCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue JuIsl Kjacca KUCIOT, PEaKIUsl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuibl). [oko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W UX MpeBpaIleHUI:
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)), anpaernnos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Maccbl, 0O0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHuyeckue coeauHeHusa. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPAIHsl, KAYECTBEHHBIE PEAKIIMK Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCIepUMEHTANIbHBIE METOAbl H3Y4YEHHsI BEIIECTB M HMX MPEBpaIICHUM:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W NOHSITHH, SBISIOMIUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJICIIMPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

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

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE 1 KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIe opOuTanmu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J. 1. MenaeneeBa. CBsi3b nepuoanyeckoro 3akoHa u Ilepruoanyeckoil cUCTEMBI
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOaM.
3Ha4YeHue MepUoANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomoponHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMUECKON PEIIETKH.

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

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTHYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

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

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

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, ETOYHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUEe NEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE NIPAKTUYECKON paboThl «BnusiHue pa3nuuHbiX (GakTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

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

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 meramnoB B llepuonnueckon cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATIBLHBIX 3a7ad, HAOJIOJEHWE W OIHUCAHWE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa Wi 00bEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 0OeCrieY€HUU SKOJIOTUYECKOW, SHEPreTUYECKON W MUIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia O€30MaCHOT0 UCIOIb30BaHUS MpenapaToB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUU OOImEed W
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepus, YHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, 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, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMUUN
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 TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0O0pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIONINE:

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

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTMYHOCTU HA 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;

HaJIM4KEe MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, 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 TpeAMeTa «XHUMHS» OTPAKAKOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 0053aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

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



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHECHHUH
XUMHUYECKUX IKCTIEPUMEHTOB;

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

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
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 TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M TO3HABATEIbHBIX MOTHBOB B TOJYYEHHU H MOCIEAYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIE 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
MOCTYMKOB;

4) hopMHUpPOBaHUSI KYJIBTYPbI 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 TPYJIOBOM JEATEIBHOCTH;

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

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

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 HAIpaBJIEHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);



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

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TpPAEKTOPUU
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11€JIeCO00pPa3HOro OTHOIIEHUS K NPUPOJE, KaK HCTOYHUKY
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. BOIIPOCOB PALIMOHAIBHOIO PUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIICHUS, SKOJIOTMYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUSA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE Kak O €IMHCTBE MPHUPOIBI M YEIOBEKa, 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 MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTUYECKH KOMQPOPTHON JKM3HU KaXKIOTO WICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOASIINX B HEM U3MECHEHUH, YMEHHS JIejIaTh 000CHOBAaHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U HCCIIeIOBATEIBCKON A TEITPHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO 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 YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OO0IIeHayYHbIe MOHSATHSA, OTPa’KaloIInue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPyTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

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

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
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 AEATEIBHOCTU C MOCTABJICHHBIMU LIEJISIMH;

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



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSCHEHUS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMAaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHYecKas (opMmyna, ypaBHEHHE XUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEeI0BATEIbCKHE 1eiiCTBUA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHs ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUICHUsl MPaKTUYECKUX 3a/1ady, NPUMEHEHUIO pa3InYHBIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4YHO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTEpHETa), aHaMM3UpOBaTh MHPOPMALIMIO PA3JIUYHBIX BUIOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4HbIA S3BIK B KadecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMEeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUA MYTEM COTJIACOBAHMS TO3MUIMHA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Omnpenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O 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 XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HAa OCHOBE CaMOAaHAJIM3a
Y CaMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KIIACC

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

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpPA, POJM XHMHUU B TIO3HAHUMU SBJICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM 00BEM, YIIIEPOJHBIA CKEJIEeT, (QPYHKIMOHAJIbHAS TpYIIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYCHHH H
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHUSI M MPEBPALICHUI OPraHUYECKUX COEANHEHUII;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHMYECKHMX BELIECTB ISl WIUTIOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIACcCy/Tpynne COeqUHEHUM (YIJIeBOAOPOIbl, KHUCIOPOA U a30TCOoJepKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TJIMUEPHUH, (EeHOJ, (opMallbIerull, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTUHEHUSAX (OJMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepU30BaThb  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTalbJIeTu, MypaBbUHAs U YKCYCHas KHCIJIOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOTO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUN (HAOI0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMHUYECKOM
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIEPUMEHT (TIpEBpaleHUs] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OO0OpPYJOBAaHMEM, TPEACTABIATh PE3yJbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TONYYaeMyK0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTBAa MAacCOBOU
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBHUS Ha >KUBBIC OPTaHW3MBI OMPEIEIEHHBIX OPTaHHYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST O0Y4aroNINXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHMS Kypca «OOImas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelleHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOHOMN
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, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKIMH, PacTBOp, IJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJUTHYECKAsE JAMCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AIEKTPOJUTHYECKON auccolumannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMS MAacChl BEIIECTB, 3aKOH COXPaHEHMS M IPEeBpaIleHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMacCHOM HCTIOJB30BAaHUN BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPraHUYECKUX BeElIeCTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramcéHas
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 (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM YCTaHaBJINBATh MIPUHAJJICAKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOIUYECKOTr0 3aKoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenpeneeBa, HCIONB3ys MOHATHS «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(OpPMHPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATH XUMHUYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHUS PEAKIUN pPa3THUUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHbI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BELIECTB, pPACIO3HABATh
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

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

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

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeKalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUS] CEPHOW KHUCIIOTHI, 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 OTHOILIEHUN 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 peakliui Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON peakIluu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMU U JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOU
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPY>KAIOLIEH MPUPOTHOW Cpeibl, 0CO3HABATH
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

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

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMHUM
POUI https://resh.edu.ru/
Nudoypox
[Ipenmer oprannyeckoit xumun. Teopus https://infourok.ru/
11 CTPOEHMSI OPraHUYECKUX COEAUHEHUH A. 3 MynbTypok
M. bytiepoBa https://multiurok.ru/
Hcnopran
https://nsportal.ru/
Hroro mo pazueny 3
Pasnen 2. YraeBonopoabt
POUI https://resh.edu.ru/
HNudoypox
https://infourok.ru/
2.1 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI 2 MynbTHypOK
https://multiurok.ru/
Hemnopran
https://nsportal.ru/
PO https://resh.edu.ru/
Nudoypox
Hempene e €BOJIOPOJIbI: AJIKCHBI, .
2.2 HPCACIHBHBIC YIICBOAOPOD! HH 6 1 https://infourok.ru/
AJIKaIUEHBI, AJTKUHbI
MynbTypOoK

https://multiurok.ru/



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/

2.3

ApoMaTudeckue yrieBoa0pobl

Hcnopran
https://nsportal.ru/

POIII https://resh.edu.ru/
HNudoypox
https://infourok.ru/
MynbTypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/

2.4

[IpupoiHBIE UICTOYHUKH YIJIEBOJOPOJAOB U
ux nepepadorka

PO https://resh.edu.ru/
Hudoypox
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Henopran
https://nsportal.ru/

Hroro no paszueny

13

Pasnen 3. Kuciiopoacoaep:xkamue oprannyeckue coes

HHECHUA

3.1

3.2

Crnuptsl. Genon

Anpaerunpl. KapOOHOBBIE KUCITOTHI.
CnoxxHbie A(UPBI

POIII https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbTypOoK
https://multiurok.ru/
Hemnopran
https://nsportal.ru/

POIII https://resh.edu.ru/
Hudoypox
https://infourok.ru/
MynbTypOK



https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/

https://multiurok.ru/

Hcnopran
https://nsportal.ru/

3.3 VraeBoabl

Hroro no pasaceiny

13

PO https://resh.edu.ru/
Hudoypox
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcmopran
https://nsportal.ru/

Pa3nen 4. A3oTcoaepikaiiye opranudeckne coelMHeHus1

4.1 AMUHBI. AMUHOKHCIIOTHL. benku

Hroro no pasaeny

POIII https://resh.edu.ru/
Hndoypox
https://infourok.ru/
MynbTypoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/

Paspnen S. BeicokomMoJieKy IsIpHbIe COCIMHECHUS

5.1 IInactmaccel. Kayuyku. Boiokna

POIII https://resh.edu.ru/
Hndoypox
https://infourok.ru/
MynbTHypOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/



https://multiurok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



11 KJIACC

Ne i/

Pa3zpea 1.

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

TeopeaneCKne OCHOBbI XUMHUH

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IIpakTH4eckue
padoTshI

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

11

Crtpoenue atomoB. [lepuoanueckuii 3akoH
u [lepuonnueckas cucteMa XUMHUYECKUX
anemenToB . 1. Menaeneera

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbTrypok
https://multiurok.ru/
Hcrnopran
https://nsportal.ru/

1.2

1.3

Crpoenue BemiectBa. MHOroo6pasue
BEILIECTB

XHUMHUYECKHE pCaknuuu

POIII https://resh.edu.ru/
Nudoypox
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MynbTrypok
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Hroro no pazneny

13
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Hudoypox
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Pasznen 2. Heopranuueckasi Xummusi

2.1 Merasuisl

https://infourok.ru/
MynbsTrypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/

2.2 Hemerauter

23 CBsI3b HEOPIraHMYECKHUX M OPIraHMYECKHX
' BEILIECTB

Hroro no pazneny

17

POIII https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
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MynbsTrypOoK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/

Pa3zgen 3. XuMus u 'KU3HL

POIII https://resh.edu.ru/

Nudoypox
https://infourok.ru/
3.1 XUMUS U KU3Hb 4 MynbTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoJsun4yecTBo 4acoB
Jlara

n Tema ypoka Bc Kourpo Hpawkru U3y4 DyleKTPOHHBbIE HU(POoBbIE 00pa3oBaTebHbIE PeCYPChI

/ ero | TPHBIE yeckue CHILSI

u padoThI padoThI
[penmer VYpoxk (POIII) https://resh.edu.ru/subject/lesson/6149/main/170400/
OpraHu9EeCcKOM Ypok (Mudoypok) https://infourok.ru/konspekt-uroka-na-temu-predmet-
XUMHUH, €€ organicheskoj-himii-v-10-klasse-4508083.html
BO3HUKHOBEHHUE, VYpok (BKonrakre) https://vk.com/wall-221974841 24
pa3BUTHE U [IpezenTanus (Mudoypox) https://infourok.ru/prezentaciya-po-himii-na-
3HAUYEHHE temu-predmet-organicheskoy-himii-klass-2468848.html

Teopust crpoeHus
OpPraHu4YeCcKux
coequHEHUN A.
M. byrneposa, eé
OCHOBHBIE
MI0JIOKEHHUS

IIpencrasnenue o
KI1acCU(UKAIIUN
OpraHMYECKHUX
BELIECTB.
Homenkiarypa
(cucremaTudeckas
) ¥ TPUBHAJIbHBIC

VYpoxk (POIII) https://resh.edu.ru/subject/lesson/6149/conspect/170387/
Ypok (MupoypoK)

https://infourok.ru/metodicheskaya razrabotka uroka teoriya _stroeniya or
ganicheskih_soedineniy _a.m. butlerova 10-383089.htm

Ypok (BKonrakre) https://vk.com/wall-221977679 92

[Ipesenranus (Mudoypoxk) https://infourok.ru/prezentaciya-na-temu-
teoriya-stroeniya-organicheskih-soedineniy-am-butlerova-klass-
2493862.html

VYpox (MynsTrypok) https:/multiurok.ru/files/osnovy-nomenklatury-
organicheskikh-soedinenii.html

Ypok (BKonrakre) https://vk.com/wall-221977679 149
IIpe3zenrtanus (MynbTuypok) https:/multiurok.ru/files/prezentatsiia-
klassifikatsiia-organicheskikh-ves-1.html
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Ha3BaHUs
OpTraHU4YC€CKUX
BCIICCTB

AJKaHBI: COCTaB U
CTpOEHHUE,
TOMOJIOTHYECKHI
pan

VYpoxk (POIII) https://resh.edu.ru/subject/lesson/6151/conspect/149992/
VYpox (MynsTrypok) https://multiurok.ru/index.php/files/urok-khimii-10-
klass-po-teme-alkany.html

VYpok (BKonrakTe) https://vk.com/wall-193773442 5196

[IpesenTanus (MynpTuypok) https://multiurok.ru/files/prezentatsiia-
alkany-10-klass.html

MertaH u 3TaH —
IIpOCTENIINE
MPEACTABUTEITN
allKaHOB

VYpoxk (POIII) https://resh.edu.ru/subject/lesson/6151/conspect/149992/
VYpoxk (Hcopran)
https://nsportal.ru/shkola/khimiya/library/2021/08/07/tehnologicheskaya-
karta-po-himii-k-uroku-metan-prosteyshiy

Ypok (BKonrakre) https://vk.com/wall-221977679 329

IIpesenrtanus (Hemopran)
https://nsportal.ru/shkola/khimiya/library/2022/02/20/prezentatsiya-alkany

AJNKeHBI: coCcTaB U

VYpoxk (POIII) https://resh.edu.ru/subject/lesson/5412/conspect/212562/
Ypox (Mudoypox) https://infourok.ru/plan-konspekt-uroka-po-himii-na-
temu-alkenisostav-stroenie-nomenklatura-poluchenie-klass-775072.html

CTpPOEHHUE,
cBoiiCTEA Ypok (BKonrakre) https://vk.com/wall-221977679 381
[Ipesentanus (Muadoypox) https://infourok.ru/prezentaciya-po-himii-
alkeny-10-klass-5028230.html
S rHICH I VYpox (POIII) https://resh.edu.ru/subject/lesson/5412/conspect/212562/
pOMHIeH — Ypox (Mudoypox) https://infourok.ru/plan-konspekt-uroka-po-himii-na-
N temu-alkenisostav-stroenie-nomenklatura-poluchenie-klass-775072.html
npocTreuime
Ypok (BKonrakre) https://vk.com/wall-221977679 429
NpeICTaBUTENN . . -
ATKEHOR [Ipesentanus (Madoypox) https://infourok.ru/prezentaciya-po-himii-
alkeny-10-klass-5028230.html
[TpakTuueckas [Ipaktrueckas padota Nel (MynbTHYpOK)

pabota Ne 1.

https://multiurok.ru/files/poluchenie-etilena-i-issledovanie-ego-svoistv.html
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«Ionyuenue
JTWJICHA U
U3Y4YEHHUE €r0

(BKonTaxre) https://multiurok.ru/files/poluchenie-etilena-i-issledovanie-
ego-svoistv.html

CBOMCTB)
AKazHCH Vpok (U https://infourok.ru/konspekt-uroka-po-himii
Byrauen-1,3 1 p01<'( 'H(boyp01_<) ttps://infourok.ru/konspekt-uroka-po-himii-na-temu-
P —— alkadieni-kauchuki-1173215.html
9 T Vpok (BKonraxre) https:/vk.com/wall-194277010_1515
1,3. ITonyuenue . : I
[IpezenTanus (Mudoypox) https://infourok.ru/prezentaciya-po-himii-
CHHTCTITICCKOTO alkadieny-kauchuki-4931579.html
KaydyKa U pe3UHbI
AJIKWUHBI: COCTaB B
0COOEHHOCTH
CTpPOCHHS, Ypok (MynsTrypok) https://multiurok.ru/index.php/files/alkiny-atsetilen-
10 TOMOJIOTUYECKU I kak-predstavitel-alkinov.html
psa. AueTuieH — IIpe3zenrtanus (MynbTuypoxk) https:/multiurok.ru/files/prezentatsiia-po-
IIPOCTEUIINH organicheskoi-khimii-alkiny.html
npeacTaBuTEC/Ib
AJIKNHOB
BhIHCICHNS 11O Ypoxl (Mymfmypc?g) https:_//mul_tlurok.ru/flIes/elektlvnvl—kurs—
organicheskoi-khimii-reshenie-khim.html
YpaBHEHUIO
11 . I[MpesenTanust (MynbTHYpPOK)
XUMHUYECKON . . ) .
https://multiurok.ru/index.php/files/prezentatsiia-na-temu-l-0-g-o-raschety-
peaxiuu .
po-uravneni.html
VYpox (POIII) https://resh.edu.ru/subject/lesson/4775/conspect/150506/
ApeHbl: 0eH301 U . .
oV Ypox (MynsTrypok) https://multiurok.ru/files/urok-po-teme-areny.html
12 yoI. Vpok (BKonraxre) https://vk.com/wall-221977679_768
TokcHYHOCTH . . .
IIpesenrtanus (MynbTuypok) https:/multiurok.ru/files/prezentatsiia-na-
apeHoB . .
temu-aromaticheskie-uglevodorod-1.html
13 = T'enermueckas VYpox (POIII) https://resh.edu.ru/tv-program/archive/506
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CBSI3b Ypok (Muadoypok) https://infourok.ru/urok-himii-v-10-klasse-po-teme-
YIIJIEBOJOPO/IOB, uglevodorody-geneticheskaya-svyaz-uglevodorodov-5818869.html
MIPUHAICKAITUAX YpOK (BKOHTaKTe) https://vk.com/wall-221977679 800
K pa3InuHbIM [pesenTanus (Mudoypok) https://infourok.ru/prezentaciya-po-himii-na-
Kaccam temu-geneticheskaya-svyaz-klassov-uglevodorodov-10-klass-4231355.html
[Ipuponusie
UCTOYHUKH Ypoxk (POIII) https://resh.edu.ru/subject/lesson/6148/conspect/170460/
YIJICBOAOPOIOB: Ypok (MynsTrypok) https://multiurok.ru/index.php/files/razrabotka-uroka-
MPUPOAHBIN a3 u dlia-10-klassa-po-teme-prirodnye.html
14 = nmomytHbIe VYpok (BKonrakre) https://vk.com/wall-193810552_214
He(TSAHBIC Ta3bl, [IpezenTanus (Mudoypox) https://infourok.ru/prezentaciya-po-himii-na-
HeTh U temu-prirodnye-istochniki-uglevodorodov-10-klass-profilnyj-uroven-
IPOJYKTHI €€ 4660723.html
nepepadoTKu
IIpuponusie
UCTOYHHUKHN .
. VYpox (POIII) https://resh.edu.ru/subject/lesson/6148/conspect/170460/
YIJI€BOJIOPOOB: ) o
N Ypox (Mudoypox) https://infourok.ru/konspekt-uroka-po-himii-na-temu-
HNPUPOIHBIN I'a3 U . . L .
prirodnye-istochniki-uglevodorodov-pererabotka-nefti-10-klass-
15  nomyrtHble
HedTAHbIC Fa3bi 4603063.html [Tpe3entanust (MynbTHYPOK)
’ https://multiurok.ru/files/priezientatsiia-k-uroku-prirodnyie-istochniki-
HEPTH U
) ughl.html
MIPOJIYKTHI €€
nepepadoTKu
KoHTtponbHas
KontponbHas pabora (MyabTHYpOK)
pabota no i . .
16 https://multiurok.ru/files/kontrolnaia-rabota-1-po-teme-uglevodorody-10-
pazneny
klass.html
«YT1neBogopoab»
17 [IpenenvHble VYpox (POIII) https://resh.edu.ru/subject/lesson/4769/conspect/150549/
OJITHOATOMHBIE VYpoxk (Mudoypox) https://infourok.ru/urok-po-himii-na-temu-predelnye-



https://infourok.ru/urok-himii-v-10-klasse-po-teme-uglevodorody-geneticheskaya-svyaz-uglevodorodov-5818869.html
https://infourok.ru/urok-himii-v-10-klasse-po-teme-uglevodorody-geneticheskaya-svyaz-uglevodorodov-5818869.html
https://vk.com/wall-221977679_800
https://infourok.ru/prezentaciya-po-himii-na-temu-geneticheskaya-svyaz-klassov-uglevodorodov-10-klass-4231355.html
https://infourok.ru/prezentaciya-po-himii-na-temu-geneticheskaya-svyaz-klassov-uglevodorodov-10-klass-4231355.html
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://multiurok.ru/index.php/files/razrabotka-uroka-dlia-10-klassa-po-teme-prirodnye.html
https://multiurok.ru/index.php/files/razrabotka-uroka-dlia-10-klassa-po-teme-prirodnye.html
https://vk.com/wall-193810552_214
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnye-istochniki-uglevodorodov-10-klass-profilnyj-uroven-4660723.html
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnye-istochniki-uglevodorodov-10-klass-profilnyj-uroven-4660723.html
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnye-istochniki-uglevodorodov-10-klass-profilnyj-uroven-4660723.html
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://infourok.ru/konspekt-uroka-po-himii-na-temu-prirodnye-istochniki-uglevodorodov-pererabotka-nefti-10-klass-4603063.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-prirodnye-istochniki-uglevodorodov-pererabotka-nefti-10-klass-4603063.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-prirodnye-istochniki-uglevodorodov-pererabotka-nefti-10-klass-4603063.html
https://multiurok.ru/files/priezientatsiia-k-uroku-prirodnyie-istochniki-ughl.html
https://multiurok.ru/files/priezientatsiia-k-uroku-prirodnyie-istochniki-ughl.html
https://multiurok.ru/files/kontrolnaia-rabota-1-po-teme-uglevodorody-10-klass.html
https://multiurok.ru/files/kontrolnaia-rabota-1-po-teme-uglevodorody-10-klass.html
https://resh.edu.ru/subject/lesson/4769/conspect/150549/
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CIIMPTHI: MCTAHOJI

odnoatomnye-spirty-stroenie-funkcionalnaya-gruppa-vodorodnaya-svyaz-
izomeriya-i-nomenklatura-4078692.html

Y 3TaHOJL
BozopoHast VYpok (Bkonrakre) https://vk.com/wall-212476789 2570
CBS3b [IpezenTanus (Uudoypox) https://infourok.ru/prezentaciya-po-himii-na-
temu-predelnie-odnoatomnie-spirti-4019018.html
MHoroaTomMHbIe
18 CITUPTHI: VYpok, npesentauus (Hcroprain)
ATUJICHTJIMKOJIb U https://nsportal.ru/shkola/khimiya/library/2022/03/10/mnogoatomnye-spirty
TIIMLEPUH
@eHout: CTpoeHHE VYpox (POIII) https://resh.edu.ru/subject/lesson/5727/conspect/150576/
MOJICKYJIBI, VYpok (Yuaurens.kom) https://uchitelya.com/himiya/67294-razrabotka-
19 dusnueckue u uroka-fenol-10-klass.html
XUMHYECKHE VYpok (BKonrakre) https://vk.com/wall-221977679 1109
CBONCTBA, [IpesenTanus (Uudoypox) https://infourok.ru/prezentaciya-po-himii-na-
IIPUMEHEHHE temu-fenol-10-klass-4505764.html
VYpoxk (POIII) https://resh.edu.ru/subject/lesson/4776/main/150608/
VYpok (Hcopran)
Anbieruisr: https://nsportal.ru/shkola/khimiya/library/2021/01/28/urok-20-aldegidy-i-
20 dbopmanberua u ketony
aneTaabAeTHI. VYpok (BKonrakre) https://vk.com/wall-221977679 1114
AneroH IIpezenrtanus (Henopran)
https://nsportal.ru/shkola/khimiya/library/2017/03/06/urok-prezentatsiya-
aldegidy-i-ketony-10-klass-bazovyy-uroven
OIHOOCHOBHBIE _
HpenemEHbe Ypok (MH(poypOK) https:{hnfou-rok.ru/urok-odnoosnovnye-predeInye-
karbonovye-kisloty-muravinaya-i-uksusnaya-6980926.html
KapOOHOBBIE
21 CHCTOTLL Ypok (BKonrakre) https://vk.com/wall-221977679 1178
IIpeszenrtanus (Muadoypox) https://infourok.ru/prezentaciya-po-himii-na-
MypaBbuiai i temu-predelnie-odnoosnovnie-karbonovie-kisloti-2389681.html
YKCyCHas
22 TlpakTudeckas [Ipaktrueckas padota No2 (Mudoypox) https://infourok.ru/razrabotka-



https://infourok.ru/urok-po-himii-na-temu-predelnye-odnoatomnye-spirty-stroenie-funkcionalnaya-gruppa-vodorodnaya-svyaz-izomeriya-i-nomenklatura-4078692.html
https://infourok.ru/urok-po-himii-na-temu-predelnye-odnoatomnye-spirty-stroenie-funkcionalnaya-gruppa-vodorodnaya-svyaz-izomeriya-i-nomenklatura-4078692.html
https://vk.com/wall-212476789_2570
https://infourok.ru/prezentaciya-po-himii-na-temu-predelnie-odnoatomnie-spirti-4019018.html
https://infourok.ru/prezentaciya-po-himii-na-temu-predelnie-odnoatomnie-spirti-4019018.html
https://nsportal.ru/shkola/khimiya/library/2022/03/10/mnogoatomnye-spirty
https://resh.edu.ru/subject/lesson/5727/conspect/150576/
https://uchitelya.com/himiya/67294-razrabotka-uroka-fenol-10-klass.html
https://uchitelya.com/himiya/67294-razrabotka-uroka-fenol-10-klass.html
https://vk.com/wall-221977679_1109
https://infourok.ru/prezentaciya-po-himii-na-temu-fenol-10-klass-4505764.html
https://infourok.ru/prezentaciya-po-himii-na-temu-fenol-10-klass-4505764.html
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://nsportal.ru/shkola/khimiya/library/2021/01/28/urok-20-aldegidy-i-ketony
https://nsportal.ru/shkola/khimiya/library/2021/01/28/urok-20-aldegidy-i-ketony
https://vk.com/wall-221977679_1114
https://nsportal.ru/shkola/khimiya/library/2017/03/06/urok-prezentatsiya-aldegidy-i-ketony-10-klass-bazovyy-uroven
https://nsportal.ru/shkola/khimiya/library/2017/03/06/urok-prezentatsiya-aldegidy-i-ketony-10-klass-bazovyy-uroven
https://infourok.ru/urok-odnoosnovnye-predelnye-karbonovye-kisloty-muravinaya-i-uksusnaya-6980926.html
https://infourok.ru/urok-odnoosnovnye-predelnye-karbonovye-kisloty-muravinaya-i-uksusnaya-6980926.html
https://vk.com/wall-221977679_1178
https://infourok.ru/prezentaciya-po-himii-na-temu-predelnie-odnoosnovnie-karbonovie-kisloti-2389681.html
https://infourok.ru/prezentaciya-po-himii-na-temu-predelnie-odnoosnovnie-karbonovie-kisloti-2389681.html
https://infourok.ru/razrabotka-uroka-po-himii-10-klass-bazovyj-prakticheskaya-rabota-po-teme-svojstva-rastvora-uksusnoj-kisloty-7049326.html
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24

25

26

pabota Ne 2.
«CBoiicTBa
pacTBopa
YKCYCHOM
KHUCIIOTBI»

CreapuHoBas u
OJICMHOBAs
KHCJIOTBI, KaK
NpeCTaBUTEIN
BBICIITHX
KapOOHOBBIX
KHCJIOT

Mpgb11a kak conau
BBICIIIMX
KapOOHOBBIX
KHUCIIOT, UX
MOIOIIee
JIelfcTBHe

CrnosxHble 3¢upsl
KaK [POU3BO/IHbIC
KapOOHOBBIX
kucinotT. ['maponus
CJIOKHBIX 3(prpoB

Kupsr: tunponus,
NIpUMEHEHUE,
OuoJioruyeckas
POJIb JKUPOB

uroka-po-himii-10-klass-bazovyj-prakticheskaya-rabota-po-teme-svojstva-

rastvora-uksusnoj-kisloty-7049326.html

(BKonrakTe) https://vk.com/wall-208456428 438
(MynwsTrypok) https://multiurok.ru/index.php/files/metodicheskie-
rekomendatsii-k-provedeniiu-prakti-6.html

VYpok (Hcopran)
https://nsportal.ru/shkola/khimiya/library/2019/04/01/urok-himii-10-klass
Pabounii muct (Mudoypox) https://infourok.ru/magazin-
materialov/rabochij-list-po-teme-stearinovaya-i-oleinovaya-kisloty-kak-
predstaviteli-vysshih-karbonovyh-kislot-190548

Ypok (BKonrakre) https://vk.com/wall-221977679 1244

[IpezenTanus (Mudoypox) https://infourok.ru/prezentaciya-vysshie-
karbonovye-kisloty-10-klass-5542540.html

VYpoxk (POIII) https://resh.edu.ru/subject/lesson/5952/main/150635/

Ypok (Mudoypok) https://infourok.ru/urok-myla-i-sinteticheskie-moyushie-
sredstva-10-klass-6581874.html

Ypok (BKonrakre) https://vk.com/wall-212476789 3655

IIpe3zenrtanus (MynbTHypoK)
https://multiurok.ru/index.php/files/prezentatsiia-po-teme-izuchaem-myla-v-
razdele-karb.html

Ypox (MynsTrypok) https://multiurok.ru/index.php/files/konspekt-uroka-
po-khimii-slozhnye-efiry-zhiry.html

Ypok (BKonrakre) https://vk.com/wall-212476789 3782

Ipesenranus (Mudoypoxk) https://infourok.ru/prezentaciya-k-uroku-himii-
v-klasse-slozhnie-efiri-2548046.html

Ypoxk (POIII) https://resh.edu.ru/subject/lesson/5952/conspect/150630/
Ypok (Hcnoprain)
https://nsportal.ru/shkola/khimiya/library/2022/04/26/konspekt-uroka-himii-

zhiry-10-klass
Ypok (BKonrakre) https://vk.com/wall-193773442_6035



https://infourok.ru/razrabotka-uroka-po-himii-10-klass-bazovyj-prakticheskaya-rabota-po-teme-svojstva-rastvora-uksusnoj-kisloty-7049326.html
https://infourok.ru/razrabotka-uroka-po-himii-10-klass-bazovyj-prakticheskaya-rabota-po-teme-svojstva-rastvora-uksusnoj-kisloty-7049326.html
https://vk.com/wall-208456428_438
https://multiurok.ru/index.php/files/metodicheskie-rekomendatsii-k-provedeniiu-prakti-6.html
https://multiurok.ru/index.php/files/metodicheskie-rekomendatsii-k-provedeniiu-prakti-6.html
https://nsportal.ru/shkola/khimiya/library/2019/04/01/urok-himii-10-klass
https://infourok.ru/magazin-materialov/rabochij-list-po-teme-stearinovaya-i-oleinovaya-kisloty-kak-predstaviteli-vysshih-karbonovyh-kislot-190548
https://infourok.ru/magazin-materialov/rabochij-list-po-teme-stearinovaya-i-oleinovaya-kisloty-kak-predstaviteli-vysshih-karbonovyh-kislot-190548
https://infourok.ru/magazin-materialov/rabochij-list-po-teme-stearinovaya-i-oleinovaya-kisloty-kak-predstaviteli-vysshih-karbonovyh-kislot-190548
https://vk.com/wall-221977679_1244
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://infourok.ru/urok-myla-i-sinteticheskie-moyushie-sredstva-10-klass-6581874.html
https://infourok.ru/urok-myla-i-sinteticheskie-moyushie-sredstva-10-klass-6581874.html
https://vk.com/wall-212476789_3655
https://multiurok.ru/index.php/files/prezentatsiia-po-teme-izuchaem-myla-v-razdele-karb.html
https://multiurok.ru/index.php/files/prezentatsiia-po-teme-izuchaem-myla-v-razdele-karb.html
https://multiurok.ru/index.php/files/konspekt-uroka-po-khimii-slozhnye-efiry-zhiry.html
https://multiurok.ru/index.php/files/konspekt-uroka-po-khimii-slozhnye-efiry-zhiry.html
https://vk.com/wall-212476789_3782
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-slozhnie-efiri-2548046.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-slozhnie-efiri-2548046.html
https://resh.edu.ru/subject/lesson/5952/conspect/150630/
https://nsportal.ru/shkola/khimiya/library/2022/04/26/konspekt-uroka-himii-zhiry-10-klass
https://nsportal.ru/shkola/khimiya/library/2022/04/26/konspekt-uroka-himii-zhiry-10-klass
https://vk.com/wall-193773442_6035

[peszenranus (Mudoypox) https://infourok.ru/prezentaciya-po-himii-na-
temu-zhiry-10-klass-5207271.html

VT1eBoabl:
COCTaB, VYpoxk (PDOIII) https://resh.edu.ru/subject/lesson/6150/conspect/150686/
KJIaCCU(MKALHS. Ypok (MyneTrypok) https://multiurok.ru/files/konspekt-uroka-po-khimii-
97 Baxneiimue 10-klass-uglevody-gliukoz.html
MPEACTaBUTENN: VYpok (BKonrakTe) https://vk.com/wall-212476789 4038
IIF0KO34, [peszenranus (Mudoypox) https://infourok.ru/prezentaciya-po-himii-na-
¢bpykTo3a, temu-uglevody-10-klass-5810826.html
caxaposa
VYpoxk (POIII) https://resh.edu.ru/subject/lesson/5413/conspect/150713/
Kpaxma u VYpoxk (Hcopran) o o
https://nsportal.ru/shkola/khimiya/library/2018/05/28/urok-po-himii-10-klass-
28 HEAHO058 KAk polisaharidy-krahmal-i-tsellyuloza
MPHPOAHBIC Vpok (BKonTaxkre) https://vk.com/wall-221977679_1405
HOTHMEpBE IIpe3zenrtanus (Muadoypok) https://infourok.ru/prezentaciya-po-himii-
polisaharidi-krahmal-i-cellyuloza-klass-3661159.html
KonTponbHas
pabota no
pazneny
«Kucnopoaconep ]
- KOHTpOJ:ILHaH pa6(.)Te.1. (I/-IH(I)prOK) https://_lnfourok..ru/kohtrolnaya-rz.ibota-
29 po-organicheskoy-himii-kislorodsoderzhaschie-organicheskie-soedineniya-
Oprafreciue Klass-2059018.html
coennueHus»/Bee
poccuiickast
pOBEpOYHAas
pabora
30 Oo0mast BITP (Mudoypoxk) https://infourok.ru/magazin-materialov/rabochij-list-

XapaKTEPUCTHKA

po-himii-po-teme-azotsoderzhashie-organicheskie-soedineniya-dlya-



https://infourok.ru/prezentaciya-po-himii-na-temu-zhiry-10-klass-5207271.html
https://infourok.ru/prezentaciya-po-himii-na-temu-zhiry-10-klass-5207271.html
https://resh.edu.ru/subject/lesson/6150/conspect/150686/
https://multiurok.ru/files/konspekt-uroka-po-khimii-10-klass-uglevody-gliukoz.html
https://multiurok.ru/files/konspekt-uroka-po-khimii-10-klass-uglevody-gliukoz.html
https://vk.com/wall-212476789_4038
https://infourok.ru/prezentaciya-po-himii-na-temu-uglevody-10-klass-5810826.html
https://infourok.ru/prezentaciya-po-himii-na-temu-uglevody-10-klass-5810826.html
https://resh.edu.ru/subject/lesson/5413/conspect/150713/
https://nsportal.ru/shkola/khimiya/library/2018/05/28/urok-po-himii-10-klass-polisaharidy-krahmal-i-tsellyuloza
https://nsportal.ru/shkola/khimiya/library/2018/05/28/urok-po-himii-10-klass-polisaharidy-krahmal-i-tsellyuloza
https://vk.com/wall-221977679_1405
https://infourok.ru/prezentaciya-po-himii-polisaharidi-krahmal-i-cellyuloza-klass-3661159.html
https://infourok.ru/prezentaciya-po-himii-polisaharidi-krahmal-i-cellyuloza-klass-3661159.html
https://infourok.ru/kontrolnaya-rabota-po-organicheskoy-himii-kislorodsoderzhaschie-organicheskie-soedineniya-klass-2059018.html
https://infourok.ru/kontrolnaya-rabota-po-organicheskoy-himii-kislorodsoderzhaschie-organicheskie-soedineniya-klass-2059018.html
https://infourok.ru/kontrolnaya-rabota-po-organicheskoy-himii-kislorodsoderzhaschie-organicheskie-soedineniya-klass-2059018.html
https://infourok.ru/magazin-materialov/rabochij-list-po-himii-po-teme-azotsoderzhashie-organicheskie-soedineniya-dlya-10-klassa-634405?utm_source=infourok&utm_medium=biblioteka&utm_campaign=vidget-nad-title&utm_content=5121108
https://infourok.ru/magazin-materialov/rabochij-list-po-himii-po-teme-azotsoderzhashie-organicheskie-soedineniya-dlya-10-klassa-634405?utm_source=infourok&utm_medium=biblioteka&utm_campaign=vidget-nad-title&utm_content=5121108
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a30TCO/ICPKAIINX
OpraHUYECKUX
COoeIMHEHUH /
Bcepoccuiickas
IIPOBEpPOYHAs
pabora

AMUHEL
METWIAMUH U
AHUJINH

AMMHOKHCIIOTHI
Kak aM(pOTEpHBIC
OpraHUYEeCcKHe
COEIUHEHMS, UX
OHOJIOrYecKoe
3HAYCHUE.
ITentunel. beakn
KaK PUPOIHBIC
BBICOKOMOJIEKYJISI
PHBIE COEIMHEHUS

OCHOBHBIE
MOHATHS XUMHHU
BBICOKOMOJIEKYJIsI
PHBIX COEIUHEHMI

10-klassa-

634405?utm source=infourok&utm medium=biblioteka&utm campai

gn=vidget-nad-title&utm content=5121108

Ypok (MynsTuypok) https://multiurok.ru/files/urok-khimii-10-klass-po-
teme-aminy.html

[pesenTamms (Mudoypok) https://infourok.ru/prezentaciya-po-himii-na-
temu-aminy-10-klass-4410983.html

VYpox (PDOIII) https://resh.edu.ru/subject/lesson/4743/conspect/150741/
VYpok, npesentauus (Mupoypox) https://infourok.ru/konspekt-uroka-i-
prezentaciya-po-himii-na-temu-aminokisloti-klass-1794231.html

VYpok (BKonrakTe) https://vk.com/wall-193773442_ 6159

VYpox (POIII) https://resh.edu.ru/subject/lesson/4743/conspect/150741/
VYpox (Mudoypox) https://infourok.ru/metodicheskaya-razrabotka-
uchebnogo-zanyatiya-na-temu-belki-prirodnye-vysokomolekulyarnye-
veshestva-5401230.html

Ypok (BKonrakre) https://vk.com/wall-221977679 1491
IIpezenrtanus (Hemopran)
https://nsportal.ru/shkola/khimiya/library/2023/08/16/belki

VYpox (POIII) https://resh.edu.ru/subject/lesson/6095/main/150826/
Ypok (Mudoypok) https://infourok.ru/konspekt-uroka-po-himii-klass-na-
temuosnovnie-ponyatiya-himii-visokomolekulyarnih-soedineniy-
1847192.html

Ypok (BKonrakre) https://vk.com/wall-208456428 504

[Ipesentanus (Madoypox)
https://multiurok.ru/index.php/files/prezentatsiia-poniatie-o-
vysokomolekuliarnykh-soed.html



https://infourok.ru/magazin-materialov/rabochij-list-po-himii-po-teme-azotsoderzhashie-organicheskie-soedineniya-dlya-10-klassa-634405?utm_source=infourok&utm_medium=biblioteka&utm_campaign=vidget-nad-title&utm_content=5121108
https://infourok.ru/magazin-materialov/rabochij-list-po-himii-po-teme-azotsoderzhashie-organicheskie-soedineniya-dlya-10-klassa-634405?utm_source=infourok&utm_medium=biblioteka&utm_campaign=vidget-nad-title&utm_content=5121108
https://infourok.ru/magazin-materialov/rabochij-list-po-himii-po-teme-azotsoderzhashie-organicheskie-soedineniya-dlya-10-klassa-634405?utm_source=infourok&utm_medium=biblioteka&utm_campaign=vidget-nad-title&utm_content=5121108
https://multiurok.ru/files/urok-khimii-10-klass-po-teme-aminy.html
https://multiurok.ru/files/urok-khimii-10-klass-po-teme-aminy.html
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://infourok.ru/konspekt-uroka-i-prezentaciya-po-himii-na-temu-aminokisloti-klass-1794231.html
https://infourok.ru/konspekt-uroka-i-prezentaciya-po-himii-na-temu-aminokisloti-klass-1794231.html
https://vk.com/wall-193773442_6159
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://infourok.ru/metodicheskaya-razrabotka-uchebnogo-zanyatiya-na-temu-belki-prirodnye-vysokomolekulyarnye-veshestva-5401230.html
https://infourok.ru/metodicheskaya-razrabotka-uchebnogo-zanyatiya-na-temu-belki-prirodnye-vysokomolekulyarnye-veshestva-5401230.html
https://infourok.ru/metodicheskaya-razrabotka-uchebnogo-zanyatiya-na-temu-belki-prirodnye-vysokomolekulyarnye-veshestva-5401230.html
https://vk.com/wall-221977679_1491
https://nsportal.ru/shkola/khimiya/library/2023/08/16/belki
https://resh.edu.ru/subject/lesson/6095/main/150826/
https://infourok.ru/konspekt-uroka-po-himii-klass-na-temuosnovnie-ponyatiya-himii-visokomolekulyarnih-soedineniy-1847192.html
https://infourok.ru/konspekt-uroka-po-himii-klass-na-temuosnovnie-ponyatiya-himii-visokomolekulyarnih-soedineniy-1847192.html
https://infourok.ru/konspekt-uroka-po-himii-klass-na-temuosnovnie-ponyatiya-himii-visokomolekulyarnih-soedineniy-1847192.html
https://vk.com/wall-208456428_504
https://multiurok.ru/index.php/files/prezentatsiia-poniatie-o-vysokomolekuliarnykh-soed.html
https://multiurok.ru/index.php/files/prezentatsiia-poniatie-o-vysokomolekuliarnykh-soed.html
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VYpoxk (POIII) https://resh.edu.ru/subject/lesson/4777/conspect/170535/
Ypoxk (Mudoypox) https://infourok.ru/konspekt-uroka-himii-na-temu-
ponyatie-o-visokomolekulyarnih-soedineniyah-osnovnie-metodi-sinteza-
polimerov-klass-2829599.html

VYpok (BKonrakre) https://vk.com/wall-134364622_6823
[peszenrtanus (Mudoypok) https://infourok.ru/prezentaciya-po-himii-na-
temu-plastmassy-volokna-i-kauchuki-6293998.html



https://resh.edu.ru/subject/lesson/4777/conspect/170535/
https://infourok.ru/konspekt-uroka-himii-na-temu-ponyatie-o-visokomolekulyarnih-soedineniyah-osnovnie-metodi-sinteza-polimerov-klass-2829599.html
https://infourok.ru/konspekt-uroka-himii-na-temu-ponyatie-o-visokomolekulyarnih-soedineniyah-osnovnie-metodi-sinteza-polimerov-klass-2829599.html
https://infourok.ru/konspekt-uroka-himii-na-temu-ponyatie-o-visokomolekulyarnih-soedineniyah-osnovnie-metodi-sinteza-polimerov-klass-2829599.html
https://vk.com/wall-134364622_6823
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassy-volokna-i-kauchuki-6293998.html
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassy-volokna-i-kauchuki-6293998.html

11 KJIACC

No KoanyecTBO 4acoB Jlara
JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE
n/  Tema ypoka Bce  Konrposbn IIpakruyec — U3y4eH pecypent
n ro ble padoTbl  KHe padoTbl  Hd
Y — Ypok (MyJI-bT-I/-IYpOK) https://multiurok.ru/files/razrabotka-
uroka-po-khimii-v-11-klasse-sovremennye.htmi
2JIEMEHT. ATOM.
Ypok (BKonrakre) https://vk.com/wall-222281007_1
DNeKTpOHHAs 1 - M )
pesenTarus (MynbTHypoK
KOH(pUrypanus
$urypan https://multiurok.ru/files/prezentatsiia-atom-khimicheskii-
aTOMOB element-11-klass.html
[Tepuoanueckuit
3aKOH H VYpoxk (POIII) https://resh.edu.ru/tv-program/archive/110
[Tepuonnueckas VYpox (Hcnopran)
CHCTEMa XUMHUYICCKUX https://nsportal.ru/shkola/khimiya/library/2020/10/27/periodi
anemenTos /I. W. 1 cheskiy-zakon-i-periodicheskaya-sistema-himicheskih
Menpeneesa, ux [Ipesentanus (Hemopran)
CBSI3b C COBPEMEHHOMN https://nsportal.ru/shkola/khimiya/library/2018/06/29/periodi
Teopueii CTpoeHus cheskiy-zakon-i-periodacheskaya-sistema-himicheskih
aTOMOB
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB _
S — VYpox (Mudoypox) https://infourok.ru/urok-na-temu-
svojstva-himicheskih-elementov-i-ih-periodicheskie-
AJIEMEHTOB U UX . -
. izmeneniya-5488379.html
COEJTMHEHUH 110 1
COVIITIAM 1 [TpesenTanust (MynbTHYpOK)
Py 3 https://multiurok.ru/files/prezentatsiia-po-khimii-znachenie-
TICpHOAM. JHAUCHHE periodicheskogo.html
MEePUOTUYECKOTO
3aKOHA M CHCTEMBI



https://multiurok.ru/files/razrabotka-uroka-po-khimii-v-11-klasse-sovremennye.html
https://multiurok.ru/files/razrabotka-uroka-po-khimii-v-11-klasse-sovremennye.html
https://vk.com/wall-222281007_1
https://multiurok.ru/files/prezentatsiia-atom-khimicheskii-element-11-klass.html
https://multiurok.ru/files/prezentatsiia-atom-khimicheskii-element-11-klass.html
https://resh.edu.ru/tv-program/archive/110
https://nsportal.ru/shkola/khimiya/library/2020/10/27/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih
https://nsportal.ru/shkola/khimiya/library/2020/10/27/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih
https://nsportal.ru/shkola/khimiya/library/2018/06/29/periodicheskiy-zakon-i-periodacheskaya-sistema-himicheskih
https://nsportal.ru/shkola/khimiya/library/2018/06/29/periodicheskiy-zakon-i-periodacheskaya-sistema-himicheskih
https://infourok.ru/urok-na-temu-svojstva-himicheskih-elementov-i-ih-periodicheskie-izmeneniya-5488379.html
https://infourok.ru/urok-na-temu-svojstva-himicheskih-elementov-i-ih-periodicheskie-izmeneniya-5488379.html
https://infourok.ru/urok-na-temu-svojstva-himicheskih-elementov-i-ih-periodicheskie-izmeneniya-5488379.html
https://multiurok.ru/files/prezentatsiia-po-khimii-znachenie-periodicheskogo.html
https://multiurok.ru/files/prezentatsiia-po-khimii-znachenie-periodicheskogo.html

XUMHYECKUX
snemenToB ..
Meupeneena B

Pa3BUTHHU HAyKH

CTpoeHue BellecTBa.
Xumudeckas CBsI3b,
e€ BHbI; MCXaHU3MBI
o0pazoBaHus
KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

VYpox (Hcnopran)
https://nsportal.ru/shkola/khimiya/library/2022/02/18/konspe
kt-uroka-vidy-i-mehanizmy-obrazovaniya-himicheskoy-
svyazi

Vpox (BKonrakre) https://vk.com/wall-193774533 5943
ITpesenTauus (Hcnoprain)

https://nsportal.ru/shkola/khimiya/library/2022/05/11/himiche
skaya-svyaz

BanenTHOCTS.
DIEKTPOOTPULIATENBH
octh. CTereHb
OKHCJICHHS.
BemecTa
MOJIEKYJIIPHOTO U

VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/6332/conspect/151020/
VYpoxk (100 ypokoB) https://100urokov.ru/predmety/urok-6-
valentnost-i-so

Ypok (BKonrakre) https://vk.com/wall-193774533_6109
ITpesenTtanus (Madoypok)
https://infourok.ru/prezentaciya-stroenie-veshestv-

HEMOJICKYISIPHOTO himicheskaya-svyaz-valentnost-stepen-okisleniya-

CTPOCHMA 6030219.html

[TonsiTHe O Ypox (PIL) ]
https://resh.edu.ru/subject/lesson/4939/conspect/151133/

JIUCTIEPCHBIX

cucremax. IctuHHEBIE
7 KOJJIOHUTHBIE
pactBOpbl. MaccoBas
JIOJIsI BEIIeCTBA B
pactBope

Ypok (MynbsTuypok) https://multiurok.ru/files/urok-khimii-
po-teme-stroenie-veshchestva-mnogoobra.html

VYpok (BKonrakre) https://vk.com/wall-193774533 6200
ITpesentauus (Hecnoprain)
https://nsportal.ru/shkola/khimiya/library/2018/02/13/prezent
atsiya-dispersnaya-sistema-11-klass-himiya

Knaccudukanms u

VYpoxk (POIII)



https://nsportal.ru/shkola/khimiya/library/2022/02/18/konspekt-uroka-vidy-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://nsportal.ru/shkola/khimiya/library/2022/02/18/konspekt-uroka-vidy-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://nsportal.ru/shkola/khimiya/library/2022/02/18/konspekt-uroka-vidy-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://vk.com/wall-193774533_5943
https://nsportal.ru/shkola/khimiya/library/2022/05/11/himicheskaya-svyaz
https://nsportal.ru/shkola/khimiya/library/2022/05/11/himicheskaya-svyaz
https://resh.edu.ru/subject/lesson/6332/conspect/151020/
https://100urokov.ru/predmety/urok-6-valentnost-i-so
https://100urokov.ru/predmety/urok-6-valentnost-i-so
https://vk.com/wall-193774533_6109
https://infourok.ru/prezentaciya-stroenie-veshestv-himicheskaya-svyaz-valentnost-stepen-okisleniya-6030219.html
https://infourok.ru/prezentaciya-stroenie-veshestv-himicheskaya-svyaz-valentnost-stepen-okisleniya-6030219.html
https://infourok.ru/prezentaciya-stroenie-veshestv-himicheskaya-svyaz-valentnost-stepen-okisleniya-6030219.html
https://resh.edu.ru/subject/lesson/4939/conspect/151133/
https://multiurok.ru/files/urok-khimii-po-teme-stroenie-veshchestva-mnogoobra.html
https://multiurok.ru/files/urok-khimii-po-teme-stroenie-veshchestva-mnogoobra.html
https://vk.com/wall-193774533_6200
https://nsportal.ru/shkola/khimiya/library/2018/02/13/prezentatsiya-dispersnaya-sistema-11-klass-himiya
https://nsportal.ru/shkola/khimiya/library/2018/02/13/prezentatsiya-dispersnaya-sistema-11-klass-himiya

10

HOMEHKJIaTypa
HEOPraHUYECKHUX
COCTUHEHUN.
I'eHeTHueckas CBSI3b
HEOPTraHUYECKHUX
BEILECTB, Pa3IUYHBIX
KJIaCcCOB

Knaccudukanms
XUMHYECKUX peaKIui
B HEOPraHUYECKON 1
OPraHUYeCKOu
XHMUH. 3aKOH
COXpaHEHHUs MacChl
BCIIECTB; 3aKOH
COXpaHEHHUA U
MpeBpallCHHS
SHEPTUH NpHU
XHUMUYECKHX
peaKIusax

CxopocTb peaku.
OOpaTtuMble peakiuu.
XHUMHYECKOE
paBHOBecHe

[IpakTueckas
pabota Ne 1.
«Bnusuue
pa3uyHbIX (HaKTOPOB
Ha CKOpPOCTb

https://resh.edu.ru/subject/lesson/4960/conspect/151373/
Ypok (MynbTuypok)
https://multiurok.ru/files/klassifikatsiia-i-geneticheskaia-
sviaz-klassov-neo.html

Vpox (BKonrakre) https://vk.com/wall-215700632_124
[TpesenTanus (Mudoypok)
https://infourok.ru/prezentaciya-po-himii-geneticheskaya-
svyaz-mezhdu-klassami-organicheskih-i-neorganicheskih-
veshestv-11-klass-4037434.html

VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/4938/conspect/151106/
Vpoxk, npesentanus (Mudoypoxk) https://infourok.ru/urok-
himii-i-prezentaciya-po-teme-sushnost-i-klassifikaciya-
himicheskih-reakcij-11-klass-4916292.htmi

VYpok (BKonrakre) https://vk.com/wall-132607763 1094

VYpoxk, npesentanus (Hemopra)
https://nsportal.ru/shkola/khimiya/library/2015/09/30/konspe
kt-uroka-himicheskoe-ravnovesie-faktory-vliyayushchie-na
Ypok (BKonrakre) https://vk.com/wall-222304815 330

[Tpaktuyeckas padora Nel (CallT yuuTens XUMHUN)
https://kardaeva.ru/89-dlya-uchenika/9-klass/135-
prakticheskaya-rabota-1-po-teme-izuchenie-vliyaniya-
uslovij-provedeniya-khimicheskoj-reaktsii-na-ee-skorost
(BKonrakre) https://vk.com/wall-222304815 373



https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://multiurok.ru/files/klassifikatsiia-i-geneticheskaia-sviaz-klassov-neo.html
https://multiurok.ru/files/klassifikatsiia-i-geneticheskaia-sviaz-klassov-neo.html
https://vk.com/wall-215700632_124
https://infourok.ru/prezentaciya-po-himii-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-i-neorganicheskih-veshestv-11-klass-4037434.html
https://infourok.ru/prezentaciya-po-himii-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-i-neorganicheskih-veshestv-11-klass-4037434.html
https://infourok.ru/prezentaciya-po-himii-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-i-neorganicheskih-veshestv-11-klass-4037434.html
https://resh.edu.ru/subject/lesson/4938/conspect/151106/
https://infourok.ru/urok-himii-i-prezentaciya-po-teme-sushnost-i-klassifikaciya-himicheskih-reakcij-11-klass-4916292.html
https://infourok.ru/urok-himii-i-prezentaciya-po-teme-sushnost-i-klassifikaciya-himicheskih-reakcij-11-klass-4916292.html
https://infourok.ru/urok-himii-i-prezentaciya-po-teme-sushnost-i-klassifikaciya-himicheskih-reakcij-11-klass-4916292.html
https://vk.com/wall-132607763_1094
https://nsportal.ru/shkola/khimiya/library/2015/09/30/konspekt-uroka-himicheskoe-ravnovesie-faktory-vliyayushchie-na
https://nsportal.ru/shkola/khimiya/library/2015/09/30/konspekt-uroka-himicheskoe-ravnovesie-faktory-vliyayushchie-na
https://vk.com/wall-222304815_330
https://kardaeva.ru/89-dlya-uchenika/9-klass/135-prakticheskaya-rabota-1-po-teme-izuchenie-vliyaniya-uslovij-provedeniya-khimicheskoj-reaktsii-na-ee-skorost
https://kardaeva.ru/89-dlya-uchenika/9-klass/135-prakticheskaya-rabota-1-po-teme-izuchenie-vliyaniya-uslovij-provedeniya-khimicheskoj-reaktsii-na-ee-skorost
https://kardaeva.ru/89-dlya-uchenika/9-klass/135-prakticheskaya-rabota-1-po-teme-izuchenie-vliyaniya-uslovij-provedeniya-khimicheskoj-reaktsii-na-ee-skorost
https://vk.com/wall-222304815_373

XAMHUYECKOU

peaKIIIm

DIIEKTPOTUTHYECKAS

JOUCccoualius. YPOK (PC—)I_H)

Hownsrne o https://resh.edu.ru/subject/lesson/5912/conspect/92790/
BOJIOPOHOM Ypok (Mudoypok) https://infourok.ru/konspekt-uroka-po-

nokazareje (pH)

himii-dlya-klassa-elektroliticheskaya-dissociaciya-silnie-i-

11 pacTtBopa. Peakiun slabie-elektroliti-vodorodniy-pokazatel-rastvora-
HOHHOTr0 OOMeHa. 2504671.html
I'unponns [IpesenTauust (MyabTHYpOK)
OpraHMYECKUX H https://multiurok.ru/files/urok-prezentatsiia-
HEOPraHUYECKNX elektroliticheskaia-dissotsiats.html
BEIIIECTB
OKHUCIUTENbHO- Ypox (MyrbTiypok)
https://multiurok.ru/index.php/files/elektroliz-rasplavov-i-
BOCCTaHOBUTEJIbHBIE .
rastvorov-solei-11-klass.html
1p  Ppeaxumi. Tonstue 0§ Vpox (BKoutaxre) https://vk.com/wall-193774808 2632
AIIEKTPOJIN3E
[TpesenTanust (MyabTHYpOK)
PaciIaBos 1 . https://multiurok.ru/files/uchebnaia-prezentatsiia-dlia-11-
PacTBOpoB CoICH klassa-po-teme-ele.html
KonTponbnas padota (Mudoypok)
KonTponsHas pabora https://infourok.ru/kontrolnaya rabota_po_himii_11_klass-
13 10 paszeiy 311893.htm
«Teopernueckue (MynwsTrypok) https://multiurok.ru/files/kontrol-naia-
OCHOBBI XUMUM rabota-po-khimii-tieorietichieskiie-o.html
(BKonTaxTe) https://vk.com/wall-215682151_2110
Mertainnsl, ux VYpoxk (POIII)
14 MOJIOKEHUE B https://resh.edu.ru/subject/lesson/3493/conspect/151212/

Ilepronnueckon
CHUCTEME XUMMHUUYECKUX

Vpox (MynbeTrypok) https://multiurok.ru/files/polozhenie-
metallov-v-periodicheskoi-sisteme-khimi.html



https://resh.edu.ru/subject/lesson/5912/conspect/92790/
https://infourok.ru/konspekt-uroka-po-himii-dlya-klassa-elektroliticheskaya-dissociaciya-silnie-i-slabie-elektroliti-vodorodniy-pokazatel-rastvora-2504671.html
https://infourok.ru/konspekt-uroka-po-himii-dlya-klassa-elektroliticheskaya-dissociaciya-silnie-i-slabie-elektroliti-vodorodniy-pokazatel-rastvora-2504671.html
https://infourok.ru/konspekt-uroka-po-himii-dlya-klassa-elektroliticheskaya-dissociaciya-silnie-i-slabie-elektroliti-vodorodniy-pokazatel-rastvora-2504671.html
https://infourok.ru/konspekt-uroka-po-himii-dlya-klassa-elektroliticheskaya-dissociaciya-silnie-i-slabie-elektroliti-vodorodniy-pokazatel-rastvora-2504671.html
https://multiurok.ru/files/urok-prezentatsiia-elektroliticheskaia-dissotsiats.html
https://multiurok.ru/files/urok-prezentatsiia-elektroliticheskaia-dissotsiats.html
https://multiurok.ru/index.php/files/elektroliz-rasplavov-i-rastvorov-solei-11-klass.html
https://multiurok.ru/index.php/files/elektroliz-rasplavov-i-rastvorov-solei-11-klass.html
https://vk.com/wall-193774808_2632
https://multiurok.ru/files/uchebnaia-prezentatsiia-dlia-11-klassa-po-teme-ele.html
https://multiurok.ru/files/uchebnaia-prezentatsiia-dlia-11-klassa-po-teme-ele.html
https://infourok.ru/kontrolnaya_rabota_po_himii_11_klass-311893.htm
https://infourok.ru/kontrolnaya_rabota_po_himii_11_klass-311893.htm
https://multiurok.ru/files/kontrol-naia-rabota-po-khimii-tieorietichieskiie-o.html
https://multiurok.ru/files/kontrol-naia-rabota-po-khimii-tieorietichieskiie-o.html
https://vk.com/wall-215682151_2110
https://resh.edu.ru/subject/lesson/3493/conspect/151212/
https://multiurok.ru/files/polozhenie-metallov-v-periodicheskoi-sisteme-khimi.html
https://multiurok.ru/files/polozhenie-metallov-v-periodicheskoi-sisteme-khimi.html

anemenTtoB /. U.
Meuneneena u
0COOEHHOCTH
CTPOEHHUS aTOMOB.
OO6mue ¢puzndeckue
CBOMCTBAa METAJLIOB

CruiaBbl METAIJIOB.

Vpox (BKonrakre) https://vk.com/wall-208364184 612
[Ipesenranus (MynbTHYpPOK)
https://multiurok.ru/files/prezentatsiia-k-uroku-metally-
polozhenie-elementov.html

Ypoxk (POIII)
https://resh.edu.ru/subject/lesson/4961/conspect/151292/
Vpox (Mudoypox) https://infourok.ru/metodicheskaya-

15 DIEKTPOXUMUYECKUN razrabotka-k-uroku-himii-metally-elektrohimicheskij-ryad-
PAL HAIPSDKEHUN napryazhenij-metallov-6948710.html
METaJUIOB [TpesenTanus (MyabTHYPOK)
https://multiurok.ru/index.php/files/prezentatsiia-po-khimii-
khimicheskie-svoistva-me-1.html
XuMmuyeckue VYpox (MynbsTrypok) https://multiurok.ru/files/razrabotka-
CBOIMCTBA BAXKHEHUIIINX uroka-po-khimii-tiema-natrii-i-kalii-ka.html
16 METaJUIoB (HaTpui, VYpok (BKonrakre) https://vk.com/wall-222304815_565
KaJIuH, KaJIbLIWH, [Ipesentanus (Hemopran)
MarHui, aJroMUHUN) https://nsportal.ru/shkola/khimiya/library/2020/06/21/prezent
Y UX COEIUHEHUIN atsiyametally-glavnyh-podgrupp
Ypoxk (POII)
X https://resh.edu.ru/subject/lesson/3534/conspect/151265/
MMUYECKHE . .
CBOCTBA XpOMa, ypOK-(I/IH(l)prOK) https:_// infourok.ru/teoriya-po-teme-
17 hrom-i-med-11-klass-profil-4583961.html
MEIU U UX
. ITpesenTanust (MyabTHYpOK)
COCMIHEHIH https://multiurok.ru/files/priezientatsiia-k-uroku-khrom-i-
iegho-soiedinienii.html
XUMHUECKUE VYpoxk (POILI)
18 CBOMCTBA LIMHKA, https://resh.edu.ru/subject/lesson/3534/conspect/151265/

KEJIC3a U UX

Ypok (MyasTuypok) https://multiurok.ru/files/razrabotka-



https://vk.com/wall-208364184_612
https://multiurok.ru/files/prezentatsiia-k-uroku-metally-polozhenie-elementov.html
https://multiurok.ru/files/prezentatsiia-k-uroku-metally-polozhenie-elementov.html
https://resh.edu.ru/subject/lesson/4961/conspect/151292/
https://infourok.ru/metodicheskaya-razrabotka-k-uroku-himii-metally-elektrohimicheskij-ryad-napryazhenij-metallov-6948710.html
https://infourok.ru/metodicheskaya-razrabotka-k-uroku-himii-metally-elektrohimicheskij-ryad-napryazhenij-metallov-6948710.html
https://infourok.ru/metodicheskaya-razrabotka-k-uroku-himii-metally-elektrohimicheskij-ryad-napryazhenij-metallov-6948710.html
https://multiurok.ru/index.php/files/prezentatsiia-po-khimii-khimicheskie-svoistva-me-1.html
https://multiurok.ru/index.php/files/prezentatsiia-po-khimii-khimicheskie-svoistva-me-1.html
https://multiurok.ru/files/razrabotka-uroka-po-khimii-tiema-natrii-i-kalii-ka.html
https://multiurok.ru/files/razrabotka-uroka-po-khimii-tiema-natrii-i-kalii-ka.html
https://vk.com/wall-222304815_565
https://nsportal.ru/shkola/khimiya/library/2020/06/21/prezentatsiyametally-glavnyh-podgrupp
https://nsportal.ru/shkola/khimiya/library/2020/06/21/prezentatsiyametally-glavnyh-podgrupp
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://infourok.ru/teoriya-po-teme-hrom-i-med-11-klass-profil-4583961.html
https://infourok.ru/teoriya-po-teme-hrom-i-med-11-klass-profil-4583961.html
https://multiurok.ru/files/priezientatsiia-k-uroku-khrom-i-iegho-soiedinienii.html
https://multiurok.ru/files/priezientatsiia-k-uroku-khrom-i-iegho-soiedinienii.html
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://multiurok.ru/files/razrabotka-uroka-po-teme-obzor-metallov-pobochnykh.html

COEMHECHUI uroka-po-teme-obzor-metallov-pobochnykh.html
Vpox (BKonrakre) https://vk.com/wall-222304815 660
ITpesentauus (Hecnoprain)
https://nsportal.ru/shkola/khimiya/library/2023/02/05/metally
-pobochnyh-podgrupp

MpaxTHueckas HpaKTI/I‘le(-:Ka}I pa6(_)Ta No2 (-My.]'IBT'I/IypOK) _

paGora Ne 2. https.//_multlurok.ru/flIes/praktlcheskala-rabota-z-reshen|e-

" eksperimentalny-2.html

Pemienue
19 Vpox (BKonrakre) https://vk.com/wall-193774533 7202

SKCIICPUMCHTAJIbHBIX

4784 110 TeMe ITpesentauus (Hcnoprain)

l\ill | https://nsportal.ru/shkola/khimiya/library/2020/03/26/11-
«VieTallbh klass-prakticheskaya-rabota-no2-reshenie-eksperimentalnyh
Hewmerannsl, ux
MOJIOKEHHUE B Ypox (POLID )

Teprommaeckoit https.//resh.edu.ru/sub|ect/lesson/5§-)39/consp-ect/151319/
VYpox (MynbsTrypok) https://multiurok.ru/files/konspekt-
CUCTEMC XUMHNYCCKUX A .
20 uroka-po-khimii-11-klass-obshchaia-kharak.html
snemeHToB /1. U.
MeHTencesa i [TpesenTtanus (Mudoypok)
6H https://infourok.ru/prezentaciya-po-himii-po-teme-nemetally-
OCODEHHOCTH 11-klass-5641488.html
CTPOEHHUSI aTOMOB
dusznyeckue VYpoxk (PIII)
CBOWCTBA https://resh.edu.ru/subject/lesson/5939/conspect/151319/
HEMETaJUIOB. VYpok (MynsTuypok) https://multiurok.ru/files/konspekt-
21 Amnotponus uroka-po-khimii-11-klass-obshchaia-kharak.html
HEMeTaJuIoB (Ha Ypok (BKonrakre) https://vk.com/wall-222304815_809
MpUMepe KUCIOPoIa, [Tpesentanus (Madoypox)
cepsl, pocdopa u https://infourok.ru/prezentaciya-k-uroku-himii-11-klass-
yTIIepoa) nemetally-allotropiya-4383269.html
99 XuMHUYECKUe Ypoxk (Mupoypox) https://infourok.ru/konspekt-uroka-po-

CBOICTBA I'aJIOr€HOB,

himii-11-klass-himicheskie-svojstva-galogenov-



https://multiurok.ru/files/razrabotka-uroka-po-teme-obzor-metallov-pobochnykh.html
https://vk.com/wall-222304815_660
https://nsportal.ru/shkola/khimiya/library/2023/02/05/metally-pobochnyh-podgrupp
https://nsportal.ru/shkola/khimiya/library/2023/02/05/metally-pobochnyh-podgrupp
https://multiurok.ru/files/prakticheskaia-rabota-2-reshenie-eksperimentalny-2.html
https://multiurok.ru/files/prakticheskaia-rabota-2-reshenie-eksperimentalny-2.html
https://vk.com/wall-193774533_7202
https://nsportal.ru/shkola/khimiya/library/2020/03/26/11-klass-prakticheskaya-rabota-no2-reshenie-eksperimentalnyh
https://nsportal.ru/shkola/khimiya/library/2020/03/26/11-klass-prakticheskaya-rabota-no2-reshenie-eksperimentalnyh
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://multiurok.ru/files/konspekt-uroka-po-khimii-11-klass-obshchaia-kharak.html
https://multiurok.ru/files/konspekt-uroka-po-khimii-11-klass-obshchaia-kharak.html
https://infourok.ru/prezentaciya-po-himii-po-teme-nemetally-11-klass-5641488.html
https://infourok.ru/prezentaciya-po-himii-po-teme-nemetally-11-klass-5641488.html
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://multiurok.ru/files/konspekt-uroka-po-khimii-11-klass-obshchaia-kharak.html
https://multiurok.ru/files/konspekt-uroka-po-khimii-11-klass-obshchaia-kharak.html
https://vk.com/wall-222304815_809
https://infourok.ru/prezentaciya-k-uroku-himii-11-klass-nemetally-allotropiya-4383269.html
https://infourok.ru/prezentaciya-k-uroku-himii-11-klass-nemetally-allotropiya-4383269.html
https://infourok.ru/konspekt-uroka-po-himii-11-klass-himicheskie-svojstva-galogenov-5751408.html
https://infourok.ru/konspekt-uroka-po-himii-11-klass-himicheskie-svojstva-galogenov-5751408.html

Cephbl U UX
COCIMHEHUN

XUMUYECKue
CBOMCTBA a30Ta,

5751408.html

VYpok (BKonrakre) https://vk.com/wall-222304815_870
[TpesenTanus (Mudoypok)
https.//infourok.ru/prezentaciya-po-himii-na-temu-galogeni-
1081672.html

VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
Ypok (Mudoypok) https://infourok.ru/otkritiy-urok-po-
himii-na-temu-obschaya-harakteristika-elementov-v-a-

23 gruppi-azot-fosfor-i-ego-soedineniya-1674017.html
docdopa u ux .
. VYpok (BKonrakre) https://vk.com/wall-199882355_2342
COeTUHEHHI
[TpesenTamms (Madoypok)
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-
fosfor-6051540.html
Ypoxk (POIII)
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
XuMuyeckue Ypok (Mudoypok) https://infourok.ru/plan-konspekt-uroka-
24 CBOIICTBA yTJIepoaa, na-temu-uglerod-i-kremnij-11-klass-5106357.html
KPEMHUS U HX Vpox (BKonrakre) https://vk.com/wall-193774533 7617
COECTMHEHU N [TpesenTauus (Mudoypok)
https://infourok.ru/prezentaciya-po-himii-na-temu-uglerod-i-
kremnij-11-klass-5105953.html
VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
[Tpumenenue Ypok (MynsTuypok) https://multiurok.ru/files/konspekt-
o5 BayKHEHIITNX uroka-po-teme-primenenie-vazhneishikh-nem.html
HEMETAJIOB U UX Ypok (BKonrakre) https://vk.com/wall-199878314 936
COEIMHEHUI [TpesenTanus (Madoypok)

https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-
2669698.html



https://infourok.ru/konspekt-uroka-po-himii-11-klass-himicheskie-svojstva-galogenov-5751408.html
https://vk.com/wall-222304815_870
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https://infourok.ru/otkritiy-urok-po-himii-na-temu-obschaya-harakteristika-elementov-v-a-gruppi-azot-fosfor-i-ego-soedineniya-1674017.html
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https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://infourok.ru/plan-konspekt-uroka-na-temu-uglerod-i-kremnij-11-klass-5106357.html
https://infourok.ru/plan-konspekt-uroka-na-temu-uglerod-i-kremnij-11-klass-5106357.html
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https://infourok.ru/prezentaciya-po-himii-na-temu-uglerod-i-kremnij-11-klass-5105953.html
https://infourok.ru/prezentaciya-po-himii-na-temu-uglerod-i-kremnij-11-klass-5105953.html
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O06o0061EeHNE U
CUCTEMATH3ALNAA
3HAHWUH 10 TEME

Ypok (Madoypox) https://infourok.ru/konspekt-uroka-po-
himii-11-klass-tema-obobshenie-i-sistematizaciya-znanij-po-

«Hemertamiely. teme-nemetally-6046379.html
26 Breraucnenus mo VYpok (BKonrakTe) https://vk.com/wall-193774533_7720
YpPaBHEHUSAM [Ipesentanus (Hemopran)
XUMUYECKHUX PEaKLnn https://nsportal.ru/shkola/khimiya/library/2017/03/21/prezent
U TEPMOXUMUYECKHE atsiya-nemetally
pac4€Thl
IIpakruyeckas IIpakTuueckas pabora Ne3 (Uudoypox)
pabora Ne 3. https://infourok.ru/prakticheskaya-rabota-po-himii-na-temu-
97 «Pemrenue nemetally-7052678.html
AKCTIEPUMEHTAIIbHBIX (BKonTakTe) https://vk.com/wall-208439470_732
3a7a4 Mo TemMe (Mynbtuypok) https://multiurok.ru/files/konspekt-uroka-po-
"HemeTamabl"» khimii-dlia-11-klassa-praktiches.html
KouTporbHas pa6oTa Kontponbnas padota (HC-HO-pTaJ:I)
https://nsportal.ru/shkola/khimiya/library/2020/03/27/kontrol
[0 TEMaM )
28 M naya-rabota-po-teme-metally-i-nemetally
«H CTAJLIBD | (Uudoypox) https://infourok.ru/kontrolnaya-rabota-po-
«HeMCTaLIBD teme-metalli-i-nemetalli-1334995.html
Heopranunueckue u
OpraHHYeCcKUe
VYpoxk, npesentanus (Hemopran)
KUCJIOTEL. L
29 https://nsportal.ru/shkola/khimiya/library/2020/09/06/urok-
Heopranunueckue u 3 . ; R
neorganicheskie-i-organicheskie-kisloty
OpTraHUYECKHE
OCHOBAHUA
AmodorepHble VYpoxk (POIII)
30 HEOpPraHUYECKUE U https://resh.edu.ru/subject/lesson/4960/conspect/151373/

OpTraHHU4YCCKUC

Ypok (Madoypox) https://infourok.ru/konspekt-uroka-po-
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https://vk.com/wall-193774533_7720
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https://infourok.ru/prakticheskaya-rabota-po-himii-na-temu-nemetally-7052678.html
https://vk.com/wall-208439470_732
https://multiurok.ru/files/konspekt-uroka-po-khimii-dlia-11-klassa-praktiches.html
https://multiurok.ru/files/konspekt-uroka-po-khimii-dlia-11-klassa-praktiches.html
https://nsportal.ru/shkola/khimiya/library/2020/03/27/kontrolnaya-rabota-po-teme-metally-i-nemetally
https://nsportal.ru/shkola/khimiya/library/2020/03/27/kontrolnaya-rabota-po-teme-metally-i-nemetally
https://infourok.ru/kontrolnaya-rabota-po-teme-metalli-i-nemetalli-1334995.html
https://infourok.ru/kontrolnaya-rabota-po-teme-metalli-i-nemetalli-1334995.html
https://nsportal.ru/shkola/khimiya/library/2020/09/06/urok-neorganicheskie-i-organicheskie-kisloty
https://nsportal.ru/shkola/khimiya/library/2020/09/06/urok-neorganicheskie-i-organicheskie-kisloty
https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://infourok.ru/konspekt-uroka-po-himii-na-temu-geneticheskaya-svyaz-neorganicheskih-i-organicheskih-veshestv-11-klass-4240924.html

COCAMHCHUS.
I'eneTnueckas cBI3b
HCOPTaHUYCCKUX 1
OpTraHU4YE€CKUX
BC€IICCTB

himii-na-temu-geneticheskaya-svyaz-neorganicheskih-i-
organicheskih-veshestv-11-klass-4240924.html

Ypok (BKonrakTe) https://vk.com/wall-193774533_7994
[Tpesenranus (Madoypox)
https://infourok.ru/prezentaciya-po-himii-geneticheskaya-
svyaz-mezhdu-klassami-organicheskih-i-neorganicheskih-
veshestv-11-klass-4037434.html

Posp xumuu B
ob0ecreueHun
9KOJIOTHYECKOH,

VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
Ypok (MynbTHYypOK)
https://multiurok.ru/files/metodicheskaia-razrabotka-uroka-

31 SHEPIreTHYECKOU U po-teme-khimiia-i.html
MUIIEBOM VYpox (BKonrakre) https://vk.com/wall-193774533 8048
0e30MacHOCTH, [TpesenTamms (Madoypok)
Pa3BUTUH MEIUIHEI https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-
zdorove-3157847.html
VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/3514/conspect/151428/
IpencraBnenus 00 VYpox (Mugpoypox) https://infourok.ru/razrabotka-
00IIMX HAyYHBIX konspekta-uroka-po-himii-dlya-uchaschihsya-klassa-po-
MPUHIAIAX teme-obschie-predstavleniya-o-promishlennih-sposobah-
32 ;
MPOMBIIIEHHOTO polucheniya-2365642.html
HOJTyYEHHSI VYpok (BKonrakre) https://vk.com/wall-222304815 1411
BAKHEUIIINX BEUIECTB [TpesenTanust (MynbTHYpOK)
https://multiurok.ru/files/prezentatsiia-po-teme-khimiia-v-
promyshlennosti.html
Ypoxk (POII)
Yenosek B Mupe https://resh.edu.ru/subject/lesson/5759/conspect/148037/
33 BEIIIECTB U Ypoxk (Hcnoprair)
MaTepHaoB https://nsportal.ru/shkola/khimiya/library/2017/11/04/konspe

kt-uroka-himii-v-11-klasse-na-temu-himiya-v-zhizni-
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cheloveka

[TpesenTtamms (Mudoypok)
https://infourok.ru/prezentaciya-na-temu-himicheskie-
veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
ITpesenTauust (MyapTHYpOK)
https://multiurok.ru/files/interaktivnoe-soprovozhdenie-
uroka-po-teme-chelove.html

XuMUs U 310pOBbE

VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/5452/conspect/150795/
Ypok (MynbsTrypok) https://multiurok.ru/files/khimiia-i-

34 qeloBeKa 1 zdorov-ie.html
[Tpesentauus (Mudoypok)
https://infourok.ru/prezentaciya-po-himii-na-temu-himiya-i-
zdorove-klass-274417.html
OBIIEE KOJIMYECTBO
YACOBIIO 34

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XHUMHUHM B T[O3HAHUU
SBJIGHUH TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenue cucremMoil XUMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TCOJICpKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIICCTBA
(yrmeBompl, KUpBI, OEIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHusi opranuueckux BemectB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

CdopmMHpoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IOHATHSA IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALICHUN OPTAaHUYECKUX COCTUHEHUIN

c(hOPMUPOBAHHOCTh YMEHHI HCIIONH30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISE COCTaBIICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPraHUYEeCKUX
BEIIECTB JI WITIOCTPALUUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  MPHHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIUHEHMs), [JaBaTh MM  Ha3BaHUA 10  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. ByriepoBa s oObsicHeHUS
3aBUCMMOCTH CBOWCTB BEUIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHAJIBHBIE Ha3BaHMS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBAasl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, ILeJUIK03a,

[JIALKH)

2.2

CdopMHpOBaHHOCTh YMEHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENEH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, STUJICHTJIUKOIb, TIUIEPUH, (EHOJI, aleTalbIeruI,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATH T€HETHMYECKYIO CBS3b
MEXKIY  TUIHMYHBIMU  NPEACTABUTEISIMUM  Pa3JIMYHBIX  KJIACCOB
OPraHNYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIl

2.4

CdopmMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB nepepaGOTKH

XUMHUS U )KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBICHUN (HAOIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), UCIIOJIb30BaTh CHCTEMHbBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OpYIOBaHHMEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEeBpaLeHHs] OPIraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCIEHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WU
IPOAYKTa PEeaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WJIM IPOAYKTOB PEAKLIUN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHe)

3.6

ChopMUpOBaHHOCT, yMEHHH COOJIO/IATh TpaBUjIa IKOJIOTHYECKU
11e1ecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTh BO3JEMCTBUS Ha >KMBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHWYEeCKUX BELIECTB, TOHMMAas CMBICI IOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAllMW), TOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHS U TMPEAOTBPAIEHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMol XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M J3HJIOTEPMUYECKHE,
peakuu HOHHOrO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs]  TUCCOLMALNSA, OKUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJUTUYECKOM aucconuanuu, [lepuogmdeckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOW JAEATENbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTEpHblE MPU3HAKU U
B3aMMOCBSA3b W3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIME
MOHATUSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSMHA JIPYrux

C€CTCCTBCHHOHAYUYHBIX IIPCIMCETOB

1.3

14

1.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupOBaHHOCTb YMEHHUH ONpEAETATh BaJEHTHOCTh M CTENEHb
OKHCJICHHUA XHWUMHWYCCKUX OJJICMCHTOB B COCAWMHCHUAX PASJIMYHOIO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBaJIGHTHas, HWOHHa,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCIUHEHUSAX, TUIl KPUCTAIIIMYECKON
pPEIETKN KOHKPETHOI'O BEIECTBA (ATOMHAs, MOJEKYJspHas, UOHHAs,
MeTaJUTHYeCKas)

ChopMupoBaHHOCTh YMEHHUH ONpEENATh XapaKTep CpeAbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHsI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY B(I)(beKTy peaknunuu, HU3MCHCHUIO CTEICHEH




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, y4acCTuro

KaTaJinu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 OOMEHa, YUUTHIBasl YCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUH MPOBOIUTH PEAKIUU, MOATBEPKIAIOLINE
Ka4eCTBEHHBI  COCTAaB  PaA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

1.11

CchopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTh yMEHHH  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTHU OT BHEIIHETO BO3JCUCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menpeneena u JIEMOHCTPUPOBATh ero
CUCTEeMATHU3UPYIOIIYI0, OOBACHUTENBHYIO U  MPOTHOCTHYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3jeMeHTOB 1—4 mnepuonos Illepuoanueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHS «S-, P-, O-3JeKTpOHHBIE OpOHUTANY, «IHEPreTUYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAWHEHHMI MO MEpUoJaM W rpymnnam

[Iepnonnueckoi cucteMsl XuMU4ecKux 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (ONMHUCHIBATH) OOIIME
XUMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEIIECTB PA3JINYHbBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOpraHWMYECKUMH  BEUIeCTBAMM  C  IOMOUIbIO  ypaBHEHUU

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  INPUHAAJIEKHOCTh

HEOPraHMYECKHUX BEILIECTB MO UX COCTaBY K ONpeNelNEHHOMY Kiaccy




(rpymnme) coenMHEeHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHUIN HCTIOIB30BAaTh XUMHUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBlieHUST (OpPMYyJ BEMIECTB W YPaBHEHUH XUMHUYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh YMEHUU XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYINICCTBOBAHHE  T'E€HETHYECKOW  CBS3M  MEXIY
HEOPTraHWYECKUMH  BEUICCTBAMH  C  IOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMHUpOBaHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATH XUMUYECKUN
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesIeHHe CPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE pAa3IMYHbIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peakluM, peaKklud HOHHOTO OOMeHa,
KaueCTBEHHbIE PEaKUu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pEIICHHE OSKCIIEPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertamwie» u «Hemeramibl») B COOTBETCTBHU C TPaBHIAMU TEXHHUKH
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opyIoBaHUEM; NPEIACTABIATh pe3yJIbTaThI XUMHUYECKOr0
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

ChopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa TOJTH30BAHUS
XUMUYECKON TOCY0M M J1abOpaTOpHBIM OOOpYJOBaHHEM, a TaK¥kKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUHU C MHCTPYKIIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKkTepU30BaTh XUMHUYECKHE
MPOIIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a TaKkke cPOPMUPOBAHHOCTH MpEACTaBICHUN 00
o0IMMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBISIONIEH

eCTeCTBeHHOHayLIHOﬁ KapTUHBI MHpa, pPOJIM XUMHU B IIO3HAHWU




3.2

3.3

SBJIEHUN TPUPOIBI, B (DOPMHUPOBAHUM MBIIUIEHUS W KYJIbTYpPbI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPaKTHUYECKHUX 3a/ad U DKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAJIM3UPOBATH
XUMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TIPaBHIA JKOJIOTUYCCKU
1enecoo0pa3Horo MoBeleHUsT B OBITY M TPYAOBOM NEATENILHOCTH B
LENSAX COXPAHEHHUS CBOETO 3J0POBbSI U OKPYXKAIOIICH NPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
oIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MaccoBasi JIOJII BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOLICHHH Ta30B MPH XUMHYECKUX PEAKIUIX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WIH 00bEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIUU BEIICCTB,
TEII0BOr0 A eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckne OCHOBbI OPraHU4YECKONH XUMHUHU

1.1

1.2

1.3

[Ipenmer opraHuyeckod XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAYEHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHaloB. Teopust CTPOCHUsSI OpPraHUYECKUX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMyNbl OpraHMYeCKHX BelIeCTB. [ OMoJIOTHS, H30MEpHs.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KiracCU(pUKAIMHA OPraHUIECKUX BEUIECTB
Homenknatrypa opraHuyecKux COEIMHEHUHN (CHCTEeMaTHuYecKas) U TPUBUAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpeIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKNX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENN AIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, TOTYUCHUC U IPUMCHCHUC

2.2

ANKEHBI: COCTaB W CTPOCHHC, TOMOJIOTHUYECKUH pAaa. OTHIEH H IMPOIUWIICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (1)I/I3I/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUSA, TAJIOTCHHUPOBAHUA, THUApATaAlWU, OKUCICHUA U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U TIPUMCHCHUEC

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxHeimune
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cHHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIIMKA TMpeACTaBUTENb aJIKHMHOB: COCTaB, CTpPOEHHE, (U3UYECKUe U
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIPATALIUY,

TOpPEHMUSI), TOJy4YEHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS), OJMyUeHHE U TpUMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3nyeckue M XUMHUYECKHE CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHHUsA), MOJIYyYEHHUE WM TNpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAIIMMHU K

Pa3IMYHBIM Ki1accaM

2.6

[Ipupoanbie HICTOYHUKH YTIIeBOAOPO0B. [IpupoaHblii ra3 v nonyTHele HeTIHbIE




3.1

ra3sl. Hegp u e€ mpoucxoxnenue. CrnocoOsl nepepaboTki HE(TU: MEPETOHKA,
KPEKUHT (TePMHUECKUH, KaTanuTU4eckuil), muponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITYy. KaMeHHbI yroip u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3NUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuum  C aKTUBHBIMM  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), IMpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYyJJaMl COUpTOB. JleficTBHME METaHOJa M ATaHOJa HAa OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIUKOIb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XMMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHME CO  IIEJOYHBIMH  METaJllIaMH,
KaueCTBEHHAsl peakiusi Ha MHOTO0ATOMHBIE CNHPTHI). JleiicTBHE HA OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@DeHOT:  CTPOCHHWE MOJICKYJbl, (M3MYECKHE W XUMHYCCKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue peHona

3.3

3.4

3.5

3.6

4.1

Anpaeruapl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE H
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHUS W BOCCTAHOBJICHHS, KAY€CTBECHHBIC

peaxkiuun), noJy4eHue U NpUuMeHEHUe

OHOOCHOBHBIE TpefeibHble KapOOHOBbIE KHUCIOTHl. MypaBbHHAs U YKCYCHas
KHCJIOTBI: CTPOEHHE, (PU3NUECKUE U XMMHUECKHUE CBOICTBA (CBOMCTBA, OOIIME JUIs
Kjlacca KHCJIOT, peakius OSTepuUKalyu), TIOIy4eHHe W [PUMEHEHHE.
CreapuHOBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTaBUTEIN BBICHIMX KapOOHOBBIX

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

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(uKaus yriaeBoaoB (MOHO-, AW- U MOJHCAXapHJIb).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOCHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3nyecKre 1 XUMHYECKUE CBOMCTBA (B3aumoeiictere ¢ ruapokcuaom memu(ll),
OKHCIICHHE aMMHA4YHbIM pacTBOpoM okcuaa cepebdpa(l), BoccTaHOBIEHHE,
OpO’KE€HHE TIJIIOKO3bl), HAaXOXKJIEHHE B MPUPOJE, NMPUMEHEHHE, OHOJIoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1memiono3a Kak
pUpoAHblE moiauMepbl. CTpoeHHE KpaxMmana M LeuIosio3bl. Pusznueckue u

XHUMHUYECKHE CBONCTBA Kpaxmalia (l"I/II[pOJ'II/IS, KauCCTBCHHAA pCaKIUA C I/IOIIOM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

AMHMHOKHUCIIOTE KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue u

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TIHIuHa). buonormdyeckoe




3HAa4YCHUEC aMHHOKHUCJIOT. HGHTI/IHBI

4.2

benku kak mpHpPOJHBIE BBICOKOMOJICKYJSIpHBIE coequHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKoB. XHWMHUYECKHE CBOMCTBAa OEJIKOB:

TUApOoJIn3, A€HaTypanus, KaYCCTBCHHBIC pCaKIIMKU Ha Oenku

BricokoMoneKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHBIE TOHATHUS XUMHU BBICOKOMOJIEKYJISIPHBIX COCJAMHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

IIOJINMEPU3ALUs U TTOJMKOHIEHC AL
OKCIIepUMEHTAIbHBIE METOAbl M3Y4YeHHs BEUIECTB W UX IPEeBpAIlECHHUN:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

11

1.2

1.3

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoma, W30TOMNBI. DJIEKTPOHHAs 000JIOUKA.
DHepreTUYeckre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpe/esieHns 3JIEKTPOHOB M0 OpOUTANSM B aTOMax 3JIEMEHTOB

TNEPBLIX LIeTHpéX IepruoaoB. 9J'IeKTpOHHa$I KOH(bHpraHHH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMHIecKux 3aeMeHToB 1. 1.
MengeneeBa. CBA3b NEpUOAMYECKOrO 3akoHa M Ilepmoanueckold CUCTEMBI
xuMuyeckux vieMeHToB /.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyIIaM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BHABl XUMHUYECKOW  CBSI3U
(KoBaJieHTHAs HETOJISIpHAsE W TOJspHasi, HWOHHAs, MeTandeckas). VoHBI:
KaTHOHBI U aHUOHBI. MeXxaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanentHOCTS. BHCKTpOOTpI/II_[aTCJIBHOCTL. CrereHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTbH CBOMICTBa
BEIIECTB OT THINA KpUCTAUIMYECKOM pemeTku. IloHsATHE O AMCHEepCHBIX

cucremax. VcTuHHEBIE N KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JI1 BEUICCTBA B




pacTBope

1.6

1.7

Krnaccudukanus Heopraunueckux coequHeHnii. HomeHknatypa HeopraHmueckux

BCIICCTB

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

3aKOH COXpaHCHU U IMPEBPALICHUA SHCPIUU TP XUMHYCCKUX PCAKIUAX

1.8

CKOpoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumMble peakuuu. XHUMHUYecKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

coCcTosiHUE XUMHU4eckoro papHoBecus. [Tpunnun Jle [llatense

1.10

1.11

2.1

2.2

DnekTponuTrueckas aucconuanus. CuiabHbIe W cladble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpalIbHAas, IIeJI0OUHast. Peakiimym noHHOTO

oOMeHa
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOICTBa HEMETAIIOB. AJIJIOTPOIUS HEMETAIIOB (Ha MPUMepe KUCIOpPO/ia, Cephl,
dbocdopa u yraepoaa)

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIJIOB (TaJIOTEHOB, Cepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCJIIOPOACO/ICPKAIINX ~ KUCIOT, BOJOPOJHBIX coeanHeHwit). [IpuMeneHue

BOXKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnsl. Ilonoxenne wmeramwioB B Ilepuogudeckol cucTEME XUMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasoB. Obune ¢puszndyeckue cBoiicTBa MetamioB. CIiiaBbl METAJIOB.

DNEKTPOXUMHUYECKUN Psijl HAllPsHKEHUH METallJIoB
XUMUYECKHE CBOWCTBA BAXXKHEHIIMX METAIOB (HATPHM, Kaluid, KalbIIHi,
MarHui, aJlOMUHUH, ITUHK, XpOM, Kele30, MeIb) U WX coeauHeHui. OOmme

CHOCOOBI MOJTYYEHHs] METaUIOB. [I[pruMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

3.2

Pone xumMum B oOecredeHWH HSKOJOTUYECKOW, JSHEPTeTHYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX TMPUHIUIIAX MPOMBIIJICHHOTO IMOJIYYCHHA




3.3

BOXHEHIIMX BelIeCcTB. UenoBeK B MHUpPE BEUIECTB MU MATEPHUAJIOB: BAXKHEUIINE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTEpUalibl, KPackKH, CTEKIIO,
KepamMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATepUaJibl, OPraHUYEeCKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMUd UM 3J0pOBbE YEJIOBEKa: IMpaBWIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX

IIperaparTos, IpaBujia 0€30I1aCHOT0 MCITOJIL30BaHUs IIpenapaToB OBITOBOM XHMHH

B IIOBCEHEBHOU KU3HU




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

* Xumus / I'abpuensa O.C., OctpoymoB WU.T'., CnankoB C.A., AKIHOHEpHOE
obmectBo «M3aatenbeTBo «lIpocBemenue»

* Xumusi, 10 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmectBo «M31aTenbcTBO
«IIpocBenieHue»

» Xumus, 11 xmace/ I'abpuensa O.C., O0mecTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «JIPODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo
«IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. O.C.I'abpuensy, I'.I'.JIbicoBa «Xumus Meroaundeckoe mocooue — 6a3oBbIit
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuenss, U.I'.OctpoymoBs, «O011ast Xumus B TeCTax, 3a7a4ax,
ynpaxkHeHnusx. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kacc:
KoHnTtposnbHbie 1 poBepouHbie paboThl K yueOHUKy». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
Hacronbnas kaura juis yuurtens». Yacts 1 — M.: poda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 kacc:
Hacronphast kaura qis yuurens». Yacts 2 — M.: [poda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, U.I'.OctpoyMoBa «3amauu o XuMuu u
crocoObI ux pemenus» - M.: «Jlpoday», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kinacc noypodHblie MIaHbl 0 Y4EOHUKY
O.C.TI'abpuensina, I'.I".JIsicoBoit» - Bonrorpam» Yuutens 2018ros.

8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIuuko «Tectel mo xumuu 11 kmacey, -
M.: Dk3ameHn, 2019r.

9. O.C.I'abpuensu, U.I'.ocTpoyMOB « XUMHYECKUI IKCIIEPUMEHT B TiIKoste 11
Kimaccy; - M.: JIpoda. — 2019 ron.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

KomnproTep 1 MyJIbTUMEAUNHBINA TPOEKTOP.

CD u yueOHbIE CaiThI.



1.chem.msu.su - Ha caiite "Xumrdeckas Hayka u oOpazoBanue B Poccnn':
"DnekTpoHHas 6ubmoTeka mo xumuu'" - chem.msu.su (pasaen "Matepuais
utst mkoasHUKOB") 1 "[lIkonmpHOE XMMHUYEecKoe oOpa3zoBanue B Poccuu:
CTaHAApPThI, YYCOHUKH, OJIMMITAA[IbI, SK3aMeHbI" (MaTepuabl A1 YUYUTENIeH U
IITIKOJILHUKOB).

2.hemi.nsu.ru "OcHoBel xuMun" - DINEKTPOHHBIN yueOHUK. Internet-usnanue,
ucrpaBiieHHoe U JonoHeHHoe. HoBocuOupck: HI'Y, 2001-2006. nouent HI'Y
A.B. Manyinos u B.1. Ponnonos. nepuoguyeckas cuctema, OTBETHI K
3aja4am | JIp.

3. college.ru - pazaen "OTKpBITOro KOUISKA" TIO XUMHH. DJICKTPOHHBIH
y4eOHHK 110 XUMUH JIs ITKOJIbHUKOB ¢ CJI-mucka "OTkpbiTas xumus 2.5"
Pasnen Xpectomatus - mogoopka kaur u crareii. On-line rectuposanme
(HeoOxoMMa peructpaus).

4. school-sector.relarn.ru - "Xumus aas BCEX" u3 cepun "OOyuaromiie
sHuMKIoneAnn". CalT coaep>KUT TEKCTOBBIE U rpadruyecKre MaTepuaisbl (
school-sector.relarn.ru ) pasmeniernsie Bo 2-M m3gannn CDROM "Xumus mis
BCEX" 1999r

5. alhimikov.net - caiiT "Alhimikov.net". Conepxxanue: 3JeKTPOHHBIH
yueOHuK "OCHOBBI 00I1Ie# 1 HeOpraHudecko xumMuun'" mis 8-9 it ;

6. alhimik.ru - "Anxumuk" CoBeThbl aOUTYPHUEHTY. YUUTEIIO XUMHUU.
CrnpaBouyHuk (oueHb Oosibias MoAOOPKa TabJIUIl ¥ CIPABOYHBIX MATEPUATIOB).

7. http://chemworld.narod.ru - caiitr "Chemworld.Narod.Ru" Pa3aeisr:
[TpakTHKa - MIKOJIBHBIC OMBITHI, YKCIIEPUMEHTHI ¥ MH. JIp.;

8. http://www.hi].ru - ;xypHan « XuMusi ¥ )KU3HBHITOHITHO ¥ 3aHUMATEIHLHO

pacckas3bpIBaeT 000 BCEM UHTEPECHOM, YTO MIPOUCXOAUT B HAYKE U MHUpPE, B
KOTOPOM MbI KHUBEM.

9.http://chemistry-chemists.com/index.html - snexTpoHHBI KypHAaT
«XVMUKH U XUMHS», B KOTOPOM MIPEACTABIICHBI ONBITHI 10 XUMHUU U
3aHUMaTeNbHast HHPOPMAILIKS, TO3BOJISIONINE YBIEUb YYCHUKOB
AKCIIEPUMEHTAIIBHOW YaCThIO ITPEAMETA.

10. http://c-books.narod.ru - BceBO3MOXHAS IUTEPATYpa IO XUMUH.

11. http://Www.prosv.ru - mocoOust i y4aIuxcs, B TOM YHCIIC JIJIs

MMOATOTOBKHU K uToroBoi arrectanuu (OI'D u EI'D), MmeToauaeckue mocoous
JUISl yUUTEIIe, HAyYHO-TIONYJISIpHAsl JINTepaTypa Mo XUMUH.

12. http://1september.ru/ - >xypHai npeHa3HaueH HE TOJIBKO I yuuTenei. B
HEM MPEJICTABICHO 0OJIBIIIOE KOJMUECTBO PA0OT YUEHUKOB, B TOM YHUCIIE


http://chemworld.narod.ru/
http://www.hij.ru/
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/

HCCJICJOBATCIBLCKOTO XapaKTepa.

13. http://schoolbase.ru/articles/items/ximiya - BcepocCHUCKUIT MTKOIBHBIN
MOPTAJI CO CCHUTKaMU Ha 00pa30BaTeIbHBIC CANTHI IO XUMUM.

14. www.periodictable.ru - cOopHHK cTaTel 0 XUMUYECKUX AJIEMEHTaX,

HHHIOCTpHpOBaHHBIfI OKCIICPUMCHTOM.

IleyaTHbIC MTOCOOUSA

- Cepus cripaBOYHBIX TaOJIUII IO OpPTaHUYECKOW XUMHUHU. PykoBojcTBa 11st
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX 3aHITHH 10 XumuH (8-11 ki)

- Cepust TaOIUI] IO OPTAaHUYCCKON XUMHH.

- COOpHHMKHU TECTOBBIX 3aJIaHUMN ISl TEMATHUYECKOTO M UTOTOBOT'O KOHTPOJISA.
Y4eOHO-1200paTOPHOE 000PYAOBAHME

- HaGop mist MmomenupoBaHusi OPTaHMYECKUX BEIIECTB.

- Komnekuun: «Bonoknay, «Ilmacrmaccs», «Kayuyk», «Hed1b 1 nponykTsl ee
nepepaboTkn», « KaMeHHBIN yroby.

Y4eOHO-TpaKkTHYECKOE 000Py/I0BaHUE

- Habop «YrineBonopoab».

- Habop «Kucnoponocoaepkaiiue opraHuuecKue CoeTMHEHU.
- HaGop «Kucnotsl opraHudeckue

- Habop «VYrneBonbl. AMUHBDY.

- HaGop mocy bl 1 mpuHAIICKHOCTEH TSI YICHUIECKOTO YKCITEPUMEHTA,
HarpeBaTesbHbIE TPUOOPHI.

CnpaBouHas nuTeparypa:
Xumus. CipaBOYHUK IIKOJIBHUKA U CTyAEHTA - 368 C.

Xumus B popmynax. 8-11 knaccsl. (aBT. B.B.Epemun) - 64 c.
Xumus B Tabnunax. 8-11 kmaccel. (aBt. A.E.Haconosa) — 96c¢.
ITeyaTHbIE MOCOOUA

- Cepus cipaBOYHBIX TAOJIUI] IO OpraHUYecKoil xumuu. PykoBoacTsa st
71a00pATOPHBIX OMBITOB U MPAKTUYECKUX 3aHATHH Mo xumuu (8-11 ki)

- Cepust TaOIUI] IO OPTAaHUYECKON XUMHH.

- C60pHI/IKI/I TCCTOBBIX SallaHI/Iﬁ I TEMATHYCCKOI0 U UTOTOBOI'O KOHTPOJIA.


http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

Y4eOHO-1a00paTOpHOE 000PYIOBAHME
Konnexuu:
e - AmoMunui — 1 KOMIIJIEKT.

- Bonokna ACMOHCTPAIUMOHHBIC — ] KOMILJIGKT.

- KameHHBIi1 yrosb U IpOayKTHI €ro NepepadOTKH — | KOMIUIEKT.

e - Mertauibl — 1 KOMIUIEKT.

- Munepainsl 1 ropHbie Topoibl (20 BUI0B) — 1 KOMIUIEKT.

- Munepansl 1 ropHble mopos! (40 BUI0B) — 1 KOMIUIEKT.

« - Hedtb 1 nponykTsl ee nepepadOTKu — 1 KOMILIEKT.

- IImacTmacchl — 1 KOMILIEKT.

e -Crexknon n3aCausa u3 CTEKJa — 1 KOMIIJIEKT.

- TommBo — 1 KOMILJIEKT.

- UyryH u cTanb — | KOMIUIEKT.

o - IlIxama TBepmocTr — 1 KOMILIEKT.
Y4eOHO-IpaKkTHYECKOE 000pYyAOBaHHE
- HaGop «YrneBogopoas».
- Habop «KucnoponoconepxkamneopraHnuecKuecoeMHEHN.
- Habop «Kucnorsioprannyeckue»
- HaGop «YrneBoabl. AMUHBDY.

- HabGop mocynbl u npuHaIeKHOCTEN ISl YHEHUYECKOTO IKCIIEPUMEHTA,
HarpeBaTesbHbIE TPUOOPBHI.



