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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 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue 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 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TallOM peaM3ald  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenM(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyk poJib 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 €IUHCTBE
MPUPOJIBI U YeJOoBeKa, KOTopoe (popMHpyeTcs B XMMUMU Ha OCHOBE NMOHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
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 MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BblE  KypChl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MPOTrpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHI. B Kypce OpraHmyeckom XUMHM IIOJYYarOT DPa3BUTHE
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 yrJiOM 3peHHs B THpeameTe «XuMHUs» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



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

Envnas cucrema 3HaHMM O BOXKHEHWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAHUIO B3aWMOCBSI3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera «XHUMHUS»  JAHHOTO  YPOBHSA  M3YYEHUSI  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYyTEM OSKCIEPUMEHTa U
pelieHrus TMPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMH UM TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodseM cOepeKeHUsl FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEPCAIBHBIX y4YEOHBIX JCHCTBUN, UMEIOMUX 0a30BOe 3HAYEHUE MJiA
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpemnojaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JIEATEIIbHOCTH 4YeJIOBEKa M KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IIEJSIMU W3Y4YCHUS TMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAIBHBIC 3aKOHBI M TEOPUH XUMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMHUYECKUX pEeaKIuii, HEOOXOMAMMBIX Il MPUOOpETEHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoBanus. CerogHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanraiusl 00yJaromMxcsi K yCIOBUSAM ITWHAMUYHO PA3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XWUMHUU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO IPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONIUXCS ACCOIIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaroumxcss YyOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
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
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

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

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss W TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllid, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPHUHAMICKAIIUMH K
pPa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHWMUYECKHME CBOMCTBA (pEaKIMM C aKTUBHBIMH MeETaJllaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHUEe. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl peakiMsi Ha MHOroaTOMHbIe cnupThbl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

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

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (PEaKUUU OKHCIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Juisl Kj1acca KUCIOT, Peakiysl 3Tepu(pHUKalnm), MOJTy4eHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX hupoB. XKupsel. ['naponus xxupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.




YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
Heunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaYE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeAuHeHus. l[lepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HaOJI0/IECHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYypalus OCIKOB IpH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJCKYISPHBIX COCAUHEHUH —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peannsanuyst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUU OPTaHUYECKON XWMUH B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTecCTBEHHO-HAyUHbIE NIOHSTHS: SIBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

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

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/BI, TOJE3HbIE UCKOMAEMbIE, TOIIMBO,
peCypchl.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

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

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxkiarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



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

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

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINM «MeTauibl U CIUIaBbl», O0Opa3lloB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BelllecTBa WU 00BbEMA ra3oB MO HM3BECTHOMY 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 0OecrieYeHUM KOJOTUYECKOM, SHEPTreTUUECKON U TMHUILEeBOU
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 MaTEpUaANOB: BAXKHEUIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MnpaBuia OE30MaCHOTO MCIOJIL30BaHUS MpenapaToB ObITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATHUH, TaKk W TIOHSATUM, SBJISIFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, UBMEPEHUE, SIBJICHHE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

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

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWN
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). HayuyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS NpeaMeTa «XHUMHs» Ha YPOBHE CpPEIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUHM YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBIMOJIHECHUU
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
JUTNTCIIBHBIX ~ HAOMIOMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
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 U OCO3HAHWE MOCIEACTBUNA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

coOMIO/IeHUsT TIpaBUJI 0€30MacHOro OOpalleHusi ¢ BeIleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

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

OCO3HAHMS TIOCHEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3aj]1a4y
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



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

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

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

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

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

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOIB30BAHUA JOCTIKEHUW XUMHH  JIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

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

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI AaKTHUBHO MPOTUBOCTOSITh HJEOJOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIUIMHBI, O00ECHEYEHUH YCIOBUN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

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



MOJTydaeMble 3HAHUS I aHAIM3a U OOBSICHEHUS SIBJICHUH OKPY)KArOIIero Mupa u
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYarOIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0yYarOIINXCS;
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  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONpeAesaTh LENH JIeITEeIbHOCTH, 3aJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

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



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH [UIS KJIacCH(PHUKALMK BEIIECTB H
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

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

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

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

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

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUSA W IPOBEIACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;



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

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

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

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

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJ1a€MOI TeMbI B XOJ€ uaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BHINOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

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
BBITIOJIHEHUU YYEOHBIX U HCCIENIOBATENbLCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOAHAIM3a
Y CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

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

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



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

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAlOIINE TOHATHS (XMMHYECKHI JJIEMEHT, aTOM, 3JIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUN PAJl, TOMOJIOTH, YTIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCIIOJIb30BAHUM BaXHEHUIIMX OPraHUYECKHUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaThb WM Ha3BaHUS II0
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIII0KO03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



chOpPMHPOBAHHOCTh YMEHUS TPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTaBUTENCH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHasl KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIM Ta3, Yroyib), CHOCOOBI HX MEpepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 MCXOJIHBIX
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 SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM O00OpYJAOBaHUEM, a TaKXe MpaBuWia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHbIC PEaKIUU OPraHUYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3aluCH ypPaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiuu, 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 BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPENCIEHHBIX OPTaHMYSCKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TIO3HAHWS BEIIECTB H
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXkKakoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJIEKTPOJUTUYECKAS] JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUU SI3bIK XUMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U O€30MMaCHOM HCIIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUYECKUX
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 MPEBpaICHUN;

c(OpPMHPOBAHHOCTh YMEHHUM HCIIOJIB30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIPYTHE);

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

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBY K OMNpPEACIEHHOMY KiacCy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenneneeBa 1 1€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
DIEKTPOHHBIE opOuTanm, «IHEpPreTUYEeCKue YPOBHUY, OOBSCHSTh
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  PAa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKAM (YUCIY U COCTAaBYy pPEarupyrolluX BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
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 pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACHO3HABATh
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

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

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHUE MPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOAUTH BBIYUCICHHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIIMSMHM IO BBITIOJHEHHIO J1a00pPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IMYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuH,
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 OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3J0POBbS M OKPY’KAIOILIEH MPUPOTHONU Cpelbl, OCO3HABATh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB
Ne i/ HaumeHoBaHue pa3/ie/ioB U TeM Koutpoasubie IIpakTuyeckue UIEKTPOHHKIC (1L ppoREIc)
Bcero o0pa3oBaTejibHbIE PeCypPChl

nporpamMmbl padoThI padoTshI

Pa3nen 1. TeopeTruueckue 0CHOBBI OPraHNYECKOH XUMUH
https://academy-

[IpenMeTt opraHuYeCcKON XMMHUU. content.apkpro.ru/lesson/a9f3d191-

1.1 Teopust cTpOCHUST OPraHUICCKUX 3 0 0 Sele-4e24-ac02-efb16fa49f6a
coenuHeHuit A. M. byrneposa bubnuoreka [IOK

https://myschool.edu.ru/
Htoro no paznemny 3
Paznea 2. Yraesoaopoasl
[TpenenbHbBIE YTIEBOAOPOIBI — https://academy-

2.1 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATar®t ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yriieBOgOPOIBL: https://academy-

2.2 6 0 1 content.apkpro.ru/lesson/4038171e-
AJTICCHDL, QTRAIHCHEL, ATKHHRT 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApoMaTudecKkue yriieBoa0pOIbl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
TTpHpOHbIE HCTOUHIKH https://lesson.edu.ru/04/10

24 3 1 0 bubnmoreka [IOK

YTIIEBOZIOPOJIOB 1 HX nepepadoTKa https://myschool.edu.ru/
Hroro 1o pasneny 13

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://myschool.edu.ru/

https://academy-

3.1 Cnuptsl. ®enon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fa471694f
https://academy-

A .K .
3.2 CHBHGFHHH apOOHOBLIE KHCIOTH! 7 content.apkpro.ru/lesson/8664b319-
HOKHEIE SQHPEL 0ba3-4945-b076-cb7ae5858b90
https://academy-

3.3 VYrineBosl 3 content.apkpro.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0
Hroro mo pazueny 13
Pa3znen 4. A3oTconepxkamue opraHudecKue coe{uHeHust
https://academy-

4.1 AwmuHbl. AMUHOKUCIIOTEIL. beiku 3 content.apkpro.ru/lesson/0c608a59-

4c69-4481-839e-9205f201b73e
Hroro mo pazueny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA

https://lesson.edu.ru/04/10

5.1 ITnacrmaccel. Kayuyku. Bonokna 2 bubnuoreka [IOK
https://myschool.edu.ru/

Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10
https://myschool.edu.ru/

11 KJIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaH#e pa3/iesioB U TeM Kourpoabnbie  Konrpoabnbie  KontpoabHble — (uu(poBbie)
NpOrpamMmel padoThI padoThI pa6oThI o0pa3oBaTe/bHbIE
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. Ilepuonnyeckuii 3aKoH https://lesson.edu.ru/04/10
1.1 u [lepuoanueckas cucTeMa XMMUYCCKUX 3 0 0 bu6mmoreka [IOK
snemenToB JI. 1. MenaeneeBa https://myschool.edu.ru/
1.2 XUMUYECKUE peaKiuu 6 1 1 https://lesson.edu.ru/04/10
C .M §)
1.3 TPOCHHE BEICCTRa. MHOroobpasue 4 0 0 https://lesson.edu.ru/04/10
BEILECTB
Hroro mo pazueny 13 https://lesson.edu.ru/04/10
Paznen 2. Heopranuueckasi xummusi
2.1 MeTtaminl 0 https://lesson.edu.ru/04/10
2.2 HemeTamier 1 https://lesson.edu.ru/04/10
2.3 CBA3L HEOPTaHMYECKHX 1 OPTaHHHECKHX 2 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pasznea 3. Xumus u :KU3HL
https://lesson.edu.ru/04/10
3.1 XuMus ¥ )KU3Hb 4 0 0 bubmoteka [JOK
https://myschool.edu.ru/
Hroro mo pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 34 2 3



https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://myschool.edu.ru/

[NPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koinuye 5
JIEKTPOHHbIE
Ne CTBO Jara P
Tema ypoka (undpossbie)
n/n 4acoB  OcCHOBHBIE BHIBI IeATEILHOCTH 00yYaIOIINXCS U3y4eHusI
o0pa3oBaTejibHbIE
Bcero
pecypcsl
PackpbiBaTh CMBICT M3y4aeMbIX MOHSITHI (BBISBISTH https://academy-
Tpeamer oprasuyeckoil UX XapakTepHbIC MPU3HAKH), YCTAHABIMBATH WX content.apkpro.ru/lesson/a9f3d
) B3aHMOCBS3h 191-5ele-4e24-ac02-
XWMUHU, €€ BOSHUKHOBEHUE, 1 ) 06.09.2023 efb16fad9f6a
pa3BUTHE U 3HAYCHHE HpI/IMCHﬂTB ITIOJIOKCHU A TCOpHHU CTPOCHUA m HOK
opranuueckux Bemects A. M. ByrtimepoBa s
. https://myschool.edu.ru/
OOBSICHCHUSI 3aBUCHMOCTH CBOWCTB BEIIECTB OT HX
COCTABA H CTPOCHHS. 13.09.2023 = https://academy-
Teopus crpoeHus content.apkpro.ru/lesson/c935a
. Wcnonp30Bath  XMMHYECKYIHO  CHMBOJHUKY IS
OPraHNYeCKUX COCTMHEHUIN 1 COCTABIIE orte . 58c-ab0e-4c59-9dcf-
TaBIICHUS ~ MOJIEKYISIPHBIX W CTPYKTYPHBIX
A. M. Bytieposa, eé (passipiyror ZO pa o) pqu)i’)p 20517ae4b52e
BEPHYTOU KpaméHHoi MYy
OCHOBHBIE ITOJIOKEHUS PASBEPHYTOM, P pMY bubnunorexa [JOK
OPTAHIHICCKHIX BEIICCTB. . https://myschool.edu.ru/
Ompenensts BUAbI XUMHUYECKON CBsI3H (OJMHAPHBIE, 70.09.2023
IIpencraBneHne o KpaTHbIE) B OpTaHMYECKHUX COCTHHCHUSX. T https://academy-
KJIacCH(pHUKAIUH . :

b PackpsiBaTh pOJb OPraHUYECKOW XMMHHU B TPUPOIE, content.apkpro.ru/lesson/726ee
OpPTaHATCCKUX BEINCCTB. XapaKTepu30BaTh €€ 3HaueHHE B JKU3HU YEJIOBEKa, 099-e1a9-410f-b8be-
Howmenknarypa 1 WIUTIOCTPUPOBATh  CBSA3b € JPYTHMH  HayKaMHu. b4ch589aeadl
(cnctematnyeckas) u Habmonath M ONKMCHIBATH  JIE€MOHCTPALMOHHBIE Bubnmorexa LIOK
TPUBHATILHBIC HA3BAHUS ONBITEI, TPOBOAUTH M ONKCHIBATH J1a0OpPATOPHEBIE https://myschool.edu.ru/
OpTaHMICCKUX BEIICCTB OTIBITHI U IPAKTHYECKUE PAOOTHI

PackpbIBaTh CMBICT U3y9aeMbIX MOHSATHHN (BBISIBIISTH 27.09.2023 | https://academy-
UX XapakTepHble TNPU3HAKH), YCTAaHABIMBAThb HX content.apkpro.ru/lesson/258dd
AJIKaHBI: COCTaB M CTPOEHHE, > ¥ c06-ec23-473c-b3d7-
. 1 B3aMMOCBSI3b,  WCIIOJIB30BAaTh  COOTBETCTBYIOIIHE
TOMOJIOTUYECKUH PST ed82fcaddd02
HOHSTHS Hva ONHMCAHUU COCTaBa, CTPOCHHS j/l BuGnmorexa [JOK
npeBpaIieHHA OpraHUYeCcKUX COCTMHCHHUH. https://myschool.edu.ru/



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://myschool.edu.ru/

Mertan u 3TaH — OpocTeuIIre
MIPEICTaBUTENIH aJIKaHOB

AJIKEHBI: COCTaB U CTPOEHUE,
CBOMCTBA

OTUJEH U IPOIUIEH —
IIPOCTEUIINE NTPEACTaBUTEIN
QJIKCHOB

[IpaxTnueckas padora Ne 1.
«IlonydeHnue sTuneHa u
M3y4YEHUE €r0 CBOMCTB)

10

11

Ankanuensl. byraauen-1,3 u
MeTmioyraaueH-1,3.
[Tonyyenne CUHTETUYECKOTO
Kay4dyKa U pe3UHbI

AJIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTHYECKUH PS/I.
AneTnnieH — npocTenmmn
MIPe/ICTaBUTENb aTKUHOB

Brrunciienus mo ypaBHEHHIO
XUMHYECKON peaKiuu

Hcnonb3oBarthb XUMHUYCCKYTO CHUMBOJIUKY JJIA
COCTaBJICHUSA  MOJEKYIAPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIEHHON) dhopmyn
OpPraHMYECKHUX BEIIECTB.

VcraHaBiaMBaTh — NPUHAJICKHOCTH  BEHIECTB K

OTIpeIeIECHHOMY KJIacCy YrieBOJIOPOAOB IO COCTaBY
U CTPOCHMIO, Ha3blBaTh HMX IO CHUCTEMAaTHYECKOMN
HOMEHKJIAType; NPUBOJIUTH TPUBUAIBHBIC HA3BAHUS
OT/ICTBHBIX npeICTaBUTeNeH YTJI€BOJIOPOIOB.
OnpenensiTh BUIbI XUMHYCCKOW CBS3H B MOJICKYJIaX
YIJIEBOJOPOJOB;  XapaKTEepPU30BaTh  3aBUCUMOCTH
PEaKIIMOHHONW  CIOCOOHOCTH  YIJIEBOJOPOJIOB  OT
KpPaTHOCTU KOBAJICHTHOM CBSI3U.

XapakTepus3oBaTh COCTaB, CTPOCHHE, MPUMEHEHHE,
busznuecKkue W XMUMHUYECKHE CBONCTBA, Ba)KHEUIINE
CIocoObl TOMYYeHHs] TUIHYHBIX TMpPEJCTaBUTENEH
Pa3IMYHBIX KJIACCOB YTIIEBOAOPOJIOB (METaHa, ITaHa,
STUJICHA, aleTuieHa, Oyramuena -1,3, OeH3ona,
TOJTYOJIa).
BrisBIsTH TCHETUYECKYIO CBSI3b MEXTY
VIAEBOAOPOAAMH U TOATBEPXAATh €€ Hajaudue
YpaBHEHHUSMH  COOTBETCTBYIOIIMX  XHMHYECKHUX
peaKIuii C UCIONIb30BAHUEM CTPYKTYPHBIX (DOPMYIL.
XapakTepu3oBaTb ~ UCTOYHHKH  YTJIIEBOJOPOIAHOTO
ChIpbsi (HEPTh, MPUPOAHBIN Ta3, YTOJb), CIIOCOOBI UX
nepepabOTKH W TMPAKTHYECKOE  IPUMEHEHUE
MOJTy9aeMBbIX TTPOIYKTOB.

Hcrnonmb30BaTh  €CTECTBCHHO-HAYYHBIE  METOIBI
MO3HAHUS — MPOBEACHUE, HAOIIOEHUE U OIMUCAHUE
XUMHUYECKOTO IKCIIEpUMEHTa (71a00paTOPHBIE OMBITHI
U TIpaKTHYECKUe paboThI).

CrnenoBare mpaBuiamM Oe3omacHOil  paboOTel B

04.10.2023

11.10.2023

https://academy-
content.apkpro.ru/lesson/258dd
c06-ec23-473c-b3d7-
ed82fcaddd02

bu6mmoreka [IOK
https://myschool.edu.ru/
https://academy-
content.apkpro.ru/lesson/40381
71e-4158-4bd1-ae98-
18dc1cfh9399

bu6mmoreka [IOK
https://myschool.edu.ru/

18.10.2023

https://lesson.edu.ru/04/10
bu6mmoreka [IOK
https://myschool.edu.ru/

25.10.2023

https://academy-
content.apkpro.ru/lesson/53cd2
379-2a45-43b1-9f67-
7ebcdaf03ce0

08.11.2023

15.11.2023

22.11.2023

https://lesson.edu.ru/04/10
bu6moreka [IOK
https://myschool.edu.ru/

https://lesson.edu.ru/04/10
bu6moreka [IOK
https://myschool.edu.ru/

https://academy-
content.apkpro.ru/lesson/7dada
027-8448-418f-b416-
fbaledd4ab6d

bu6mmoreka [IOK



https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d

12

13

14

15

16

17

ApeHbl: 6€H3011 ¥ TOIYOI.
TOKCMYHOCTH apeHOB

I'enernyeckas cBs3b
YTJIEBOI0POIOB,
MPUHAJYICKAIINX K
Pa3IMYHBIM KJIaccam

[TpupoaHbIe HCTOYHUKH
YIJIEBOIOPOIOB: IPUPOIHBIN
ras u MonyTHbie He(TSIHbIC
rasbl, He)Th ¥ MMPOIYKTHI €&
nepepaboTKu

IIpuponHble HCTOYHUKU
YIJIEBOJOPOIOB: IIPUPOIHBIN
ra3 1 NOINyTHbIE HEPTSIHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKu

KonTponbhas padota no
pazneny «YTIeBoI0pOIb»

[IpenenbHbIe OHOATOMHBIE
CHOUPTBI: METAHOJI U 3TAHOJI.
Bonopoanas cBsizb

18

MHoroatoMHbIE CIIMPTHI:
OTUJICHTJIMKOJIb U TTTUICPHUH

nabopaTopuy MPH  HUCHOJIB30BAHUU  XHUMHUYECKOMN
nocynsl W OOOpPYAOBaHUS, a TaKkKe IMpaBUIaM
oOpalieHuss C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLUSMU BBIIOJIHEHHS! JJAOOPATOPHBIX OIBITOB
U IPAKTUYECKUX PAa0OT MO MOJIYYCHHUIO M U3YyUYEHMIO
OpPraHMYECKUX BEILECTB.

[IpencraBnsaTh pe3yibTaThl SKCIEPUMEHTA B (popme
3alIUCU YPAaBHEHUN COOTBETCTBYIOIUX DPEaKUHA U
JIeJIaTh BBIBOJIbI HA X OCHOBE.

[IpoBoauTh  BBIUMCICHUS  JUIsl  ONpEAeNICHUs
MOJICKYJISIPHOW (POPMYIIBI OPraHUYECKOTO BEIIECTBA,
1o YPaBHEHHUIO XUMHUYECKON peaxiuu.
CaMOCTOATENbHO IUIAHUPOBATh U OCYILECTBIATH
CBOIO II03HABATEJIbHYIO JAEATEIbHOCTH; IPUHHUMATh
yyacTHe B  TPYNNOBOH  y4ueOHOIt

ACATCIbHOCTH

AKTHUBHOC

PackppiBaTh CMBICT M3y4aeMbIX TMOHSATUN (BBISBISATH
UX XapakTepHble MPU3HAKHU), YCTAHABJIMBATH UX
B3aWMOCBS3b,  MCIIOJIB30BaTh  COOTBETCTBYIOLIUE
MOHATUS TP ONUCAHUHM COCTaBa, CTPOCHUS U
MPEBPALLICHUI OPTaHUYECKHUX COEMHEHHIA.
HUcnonp30BaTh  XUMHYECKYIHO  CHUMBOJUKY  JUIS
COCTaBJICHUSI ~ MOJIEKYJSAPHBIX W CTPYKTYPHBIX

(pa3BépHyToOii, COKpAIEHHOMN) bopmyn

https://myschool.edu.ru/

22.11.2023

06.12.2023

13.12.2023

20.12.2023

27.12.2023

10.01.2024

https://academy-
content.apkpro.ru/lesson/d86d7
d00-d5b4-491d-aded-
c3ddal9feef4

bu6mmoreka [IOK
https://myschool.edu.ru/

https://lesson.edu.ru/04/10
bu6mmoreka [IOK
https://myschool.edu.ru/

https://lesson.edu.ru/04/10
bubaunoreka [IOK
https://myschool.edu.ru/

https://lesson.edu.ru/04/10
bu6mmoreka [JOK
https://myschool.edu.ru/

https://lesson.edu.ru/04/10
bu6moreka [IOK
https://myschool.edu.ru/

https://academy-
content.apkpro.ru/lesson/5439c
18b-7440-4b6f-bf84-
c04fa471694f

bubmotexa [JOK
https://myschool.edu.ru/

17.01.2024

https://academy-
content.apkpro.ru/lesson/461aa
9c8-c0ef-4827-a8e5-



https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826

19

20

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢buznvecKkre 1 XUMHUECKUE
CBOICTBa, TPUMEHEHUE

Anpneruasl: popMaabaeTuI U
areTajapaerng. AueTton

21

22

OnHOOCHOBHBIE IIPE/IENIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAas U YKCYyCHast

[IpaxTnueckas padorta Ne 2.
«CBotlicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas 1 OJIEMHOBAs
KHCJIOTBI, KaK MMPEACTaBUTCIINU
BBICIIUX KapOOHOBBIX KHCIIOT

24

MBpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE ICHCTBHE

OPraHUYECKHX BELIECTB.
VYcranaBnuBaTh  NPUHAUIEKHOCTH  BEHIECTB K
ONPEACIEHHOMY KJIacCy IO COCTaBy U CTPOECHHIO,
Ha3blBaTh MX IO CUCTEMATUYECKON HOMEHKIIATYpE;
INPUBOAUTh TPUBUAIBHBIE HAa3BAHUS  OTHAEIbHBIX
MIpEACTaBUTENEH KHCIIOPOJCOAECpAKAIINX
COCIUHEHUN.

XapakTeprus3oBaTh COCTaB, CTPOCHHUE, NPHUMEHEHHUE,
bu3nUecKne W XMUMHYECKHE CBONCTBA, BaKHECUIITUE
CIOCOOBI  MOJYyYEHUS THUIHWYHBIX MPEACTaBUTENCH
Pa3IMYHbIX KJIACCOB KUCJIOPOJCOAEPKAIIUX
COeMHEHUN (MeTaHola, JTaHoJNa, TJIHIEPUHA,
denona, hopmanpaeruaa, aneraabieruaa, yKCyCHOM
KHCJIOTHI,
LEJUTIONO3bI); BBISBIISITH TEHETUUYECKYIO CBSI3b MEXKIY

HHUMH M IIOATBCPIKIAATb e€ Haauuue YpaBHCHUAMHA

T'JIFOKO3hI, Ccaxapo3skl, KpaxmaJia,

COOTBETCTBYIOIIUX  XMUMHYECKMX  peakuuid ¢
MCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL.

OnucelBaTh  COCTaB, XHWMHUYECKOE CTPOCHHE U
IIPUMEHEHUE KUPOB, XapaKTEPU30BaTh UX 3HAYCHHE
JUISL )KU3HEJEATEIIBHOCTH OPraHU3MOB.

Oco3HaBaTh ONACHOCTb BO3ACHCTBHS Ha JKHUBBIE
OpraHU3Mbl ONPEIEIICHHBIX OPraHMYECKHUX BEILECTB,
NOSACHATh Ha TpUMepax CHocOoObl YMEHbBIIEHHS U
MIPEAOTBPALIEHUsI WX BPEIHOTO BO3JEHUCTBHS HaA
OpraHN3M 4YeJI0BEKA.

Hcnons30BaTh  €CTECTBEHHO-HAYyYHbBIE  METOJBI
MO3HAHUS — MPOBEACHUE, HAOIIOJEHUE U OINKCAaHUE
XMMUYECKOT0 IKCIEPUMEHTa (J1aOOpaTOPHBIE OIBITHI
U TIPaKTHYECKUE paboThI).

CnenoBare mpaBuiam Oe3omacHoi  palOoThl B

Ha60paTOpI/II/I Inpru HCHOJB30BAHUHA XUMHUYECKOU

d12a0bedc826
bu6mmoreka [IOK
https://myschool.edu.ru/

24.01.2024

31.01.2024

https://academy-
content.apkpro.ru/lesson/64988
3b8-7c5f-4f16-896e-
10a2278b08f1

bubaunoreka [IOK
https://myschool.edu.ru/

https://academy-
content.apkpro.ru/lesson/8664b
319-0ba3-4945-b076-
cb7ae5858b90

bubnaunoreka [IOK
https://myschool.edu.ru/

07.02.2024

14.02.2024

https://academy-
content.apkpro.ru/lesson/b4fea
a04-3438-4b57-a3ec-
ba0f9fe63c0d

bu6mmoreka [IOK
https://myschool.edu.ru/
https://academy-
content.apkpro.ru/lesson/9834d
408-386d-444a-8de3-
7efba8h98cdb

bub6moreka [IOK
https://myschool.edu.ru/

21.02.2024

https://lesson.edu.ru/04/10
bu6moreka [IOK
https://myschool.edu.ru/

28.02.2024

https://lesson.edu.ru/04/10
bu6mmoreka [IOK
https://myschool.edu.ru/



https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/

25

26

Crnosxubie 3¢upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KHUCIOT. ['MapOin3 CIIOKHBIX

a¢upoB

JKupsl: runpoinus,
pUMEHEeHHe, OMOJIOTrHYecKas
POJIb KUPOB

27

VYTaeBojpl: COCTaB,
kinaccudukanus. Baxneiimme
NPEICTaBUTEIN: TIIIOK03a,
bpyxTO3a, caxaposa

28

29

30

Kpaxman u nemnrono3a kak
MIPUPOIHBIE TOJIUMEPDI

KonrtponbHas pabora no
pazneny
«Kucnopoaconepxaiune
OpPraHUYECKUE COECTUHEHUS

AMUWHEBI: METHIAMUAH U
AHWJINH

31

AMWHOKHCIIOTHI KaK
am¢oTepHbIe OpraHUYECcKre

nocynsl M OOOpPYAOBaHUS, a TaKkKe IMpaBHUIaM
oOpamieHuss C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMHU BBIOJHEHHS JTAOOPATOPHBIX OIBITOB
U IPAKTUYECKUX PAa0OT MO MOJIIYYCHHUIO M U3YyUYEHMIO
OpPraHUYECKUX BELIECTB.

[IpencraBiasaTh pe3ysbTaThl SKCIEPUMEHTA B (opMme
3allUCH YPaBHEHUH COOTBETCTBYIOIIMX peakUuil u
JIeJIaTh BBIBOJIbI HA X OCHOBE.

[IpoBoauTh  BBIUMCIAEHUS Uil  ONpEAENICHUs
MOJICKYJISIPHOW (POPMYIIBI OPraHUYECKOTO BEIIECTBA,
1o YPaBHEHHUIO XUMHUYECKON peaxkiuu.
CaMOCTOATENbHO IUIAHUPOBATh U OCYILECTBIATh
CBOIO TI03HABaTENIbHYIO JIEATEIBHOCT; INPUHUMATh
yyacTHe B  TPYNONOBOM  yueOHOIt

ACATCIIbHOCTH

AKTHUBHOC

PackppiBaTh CMBICT M3y4aeMbIX NOHATUN (BBISBISATH
UX XapakTepHble TNPU3HAKH), YCTAaHABIMBAThb HX
B3aUMOCBSI3b,  HCIIOJB30BaThb  COOTBETCTBYIOIIHE
MOHATUS TIPU ONUCAHUU COCTaBa, CTPOCHUS H
IIpEBpAILCHUI OpraHUYEeCKUX COCIMHECHUM.
Hcnonbs3oBaTb  XMMHYECKYH0  CHMBOJIUKY  JJIA

COCTaBJIEHUS  MOJEKYJSPHBIX M CTPYKTYPHBIX

06.03.2024

13.03.2024

https://academy-
content.apkpro.ru/lesson/71ac4
3f2-a0d4-4945-a0eb-
1e59cd5f4dof

bu6mmoreka [IOK
https://myschool.edu.ru/
https://academy-
content.apkpro.ru/lesson/71ac4
3f2-a0d4-4945-a0eb-
1e59cd5f4dof

bu6mmoreka [IOK
https://myschool.edu.ru/

20.03.2024

https://academy-
content.apkpro.ru/lesson/709ce
43a-deb6-4281-963b-
01d2e212d4d0

bubaunoreka [IOK
https://myschool.edu.ru/

03.04.2024

10.04.2024

17.04.2024

https://lesson.edu.ru/04/10
bu6mmoreka [IOK
https://myschool.edu.ru/

https://lesson.edu.ru/04/10
bu6moreka [JOK
https://myschool.edu.ru/

https://academy-
content.apkpro.ru/lesson/0c608
a59-4c69-4481-839¢-
9205f201b73e

bu6moreka [IOK
https://myschool.edu.ru/

24.04.2024

https://academy-
content.apkpro.ru/lesson/c2f2f3



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

COEIUHEHHUS, UX
OHOJIOTMYECKOE 3HAUCHUE.
Ilerrtuabl

benku xak npupoaHsie

(pa3zBépHyTOH, COKpaILEHHOMN) bopmyn
OpraHMYECKUX BEILECTB.

Onpenensrsb IIPUHA]IEKHOCTD BELIECTB K
ONpPENIETICHHOMY KJIacCy IO COCTaBy M CTPOEHHUIO,
Ha3blBaTh MX IO CUCTEMATUYECKON HOMEHKIIATYpE;
MNPUBOAUTh TPUBUAIbHBIE HAa3BAHUS  OTHAEIbHBIX
MpeJCTaBUTENEH.

XapakTepus3oBaTh COCTaB, CTPOCHHUE, NPUMEHEHHE,
bu3nUecKne W XMUMHYECKHE CBONCTBA, BaKHECUIITUE
CHOCOObl TONY4YEHMs] TUIUYHBIX MPEJCTaBUTENICH
a30TCOAEPKALIUX COCIMHEHU (MeTunamuHa,
TJIMIHA, OEIKOB).

OnuceIBaTh COCTAB, CTPYKTYPY, OCHOBHBIE CBOMCTBA

d7-43d1-4873-ace0-
78eca6009628
bubaunoreka [IOK
https://myschool.edu.ru/

https://academy-
content.apkpro.ru/lesson/c2f2f3
d7-43d1-4873-ace0-

32 BBICOKOMOJIEKYJISIPHBIE 05.05.2024
O€JIKOB; MOSACHATL Ha IMPUMEPAX 3HAYEHUE OCIKOB 78eca6009628
COCTUHEHUS BuG OK
JUIsL OpraHu3Ma 4ea0BeKa. nonuoTexa L
Mcnonp308aTh  €CTECTBEHHO-HAYYHBIE  METOJIbI https:/myschool.edu.ru/
MO3HAHUS - Ha0Ir0/1aTh " OIUCHIBATh
JIEMOHCTPAIIMOHHBIN SKCIIEPUMEHT.
CaMOCTOSTeTPHO IIJIAHUPOBAaTh W OCYHIECTBIISTH
CBOIO TIO3HABaTEIIbHYIO JIEATENLHOCTh; IMPHHAMATh
aKTUBHOE  ydacTME€ B  TIpYININOBOM  yueOHOH
JeSITeIbHOCTH
OCHOBHBIE ITIOHITHASI XUMHUHU Brnanerp wW3ydaeMbIMH XHUMUYECKUMHU MOHSATHUAMMU: https://lesson.edu.ru/04/10
33 BBICOKOMOJIEKYJIIPHBIX pacKpbhIBaTh  CMBICT  HM3y4aeMbIX moOHSTMM © ~ 15.05.2024 = bubnuoreka [{OK
COCAMHEHHI IPUMEHSTh 3TH MOHATHS TPH OMHMCAHUM COCTaBa M https://myschool.edu.ru/
CTPOCHHUSI  BBICOKOMOJIEKYJISIPHBIX ~ OPraHUYECKHUX
BEIIECTB, JJIsi OOBACHEHHS OTACIbHBIX (PAKTOB H
OCHOBHBIE METO/IbI CHHTE3a .
SBJICHUM. https://lesson.edu.ru/04/10
BBICOKOMOJICKYIISIPHBIX
34 Hcnonp30Barh  XMMUYECKYIHO  CUMBOJIMKY I 22.05.2024 bubmuotexa [IOK

coenuHennii. [lmactMmacchsl,
Kay4yKH, BOJIOKHaA

COCTaBJICHUSI CTPYKTYpHBIX (OPMYJT BEIIECTB H
ypaBHEHUU peakuui MOJINMEPH3AUN 51
MOJIMKOHICHCAIIUH.

https://myschool.edu.ru/



https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

OnuceiBaTh COCTaB, CTPOCHUE, OCHOBHBIE CBOWCTBA
Kay4dyKoB, Ham0Oojiee pacmpoOCTpaHEHHBIX BHJIOB
IJJACTMACC, BOJIOKOH; IIPUMEHEHHWE B PA3TUYHBIX
oTpacisx.

Hcnonb3oBaTh  €CTECTBEHHO-HAYyYHbIE  METOJBI
MMO3HAHUS - Ha0JII01aTh u OIHUCHIBATH
JIEMOHCTPAILIMOHHBIN SKCIIEPUMEHT




11 KJIACC

Koumnuec 3
JIEKTPOHHbIE
Ne TBO Jlara
Tema ypoka (uudgposbie)
n/n 4acos OcHOBHbIE BU/IBI IeSITEJILHOCTH 00y4ar0IMXCsl U3ydeHust
o0pa3oBaTte/ibHbIE
Bcero
pecypcsbl
XHUMHYECKUH IJIEMEHT. Eubs OK
noInoTeKa
ATOM. DNIeKTpOHHAas 1 06.09.2023 _ 1 .
PackpbiBaTh CMBIC] M3Yy4aeMbIX TIOHSATHI (BBISBIATH https://myschool.edu.ru/https://
KOH(HUTypamnus aTOMOB I du.ru/04/10
UX XapakTepHble IIPU3HAKHU), YCTAHABIMBATH MX €ss0n.edu.r
[Tepuoanueckuii 3aKOH U B3aMMOCBS3b. 13.09.2023
[Teproanueckas cucremMa PackpriBats cMmbIcn miepuoanyeckoro 3akona J. . Eu6 [TOK
noInoTeKa
XMMHYECKHX 2JIEMEHTOB [1. Menpeneena u J€MOHCTPHUPOBATh ero ;
M 1 5 https://myschool.edu.ru/
. MenneneeBa, ux CBs3b C
it °Ba, : CUCTEMATU3HUPYIOILYIO, OOBSICHUTEBHYIO u https://lesson.edu.ru/04/10
COBPEMCHHOU TCOPUCH MPOTHOCTUYECKYIO (DyHKIIHH.
CTPOCHHU:A aTOMOB XapakTepu3oBaTh JJEKTPOHHOE CTPOCHHE aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS XUMUYECKUX JJIEMEHTOB 1—4 mepuoaoB, UCmoyib3ys  20.09.2023
CBOMCTB XUMHUYECKHX noHsATHs  S-, P-, d-3JeKTpOHHBIE  OpOHTANH,
3JIEMEHTOB U UX COCTUHEHUI SHEepPreTU4ecKrue ypoBHHU.
0 TPYIIaM U MepHoJaM. OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB https://lesson.edu.ru/04/10
3HavYeHHEe NePUOINIECKOr0 1 XUMHYECKUX DJIIEMEHTOB H HX COCOUHEHHMH IIO bubnmnorexa LIOK
3aKOHA U CUCTEMBI nepuojgaM u rpynmnam Ilepuogumueckoit cucremsl /Jl. https://myschool.edu.ru/
XUMHUUECKHX 3eMenToB J1.1. H. Menneneesa
MenpeneeBa B pa3BUTHH
HayKH
CrpoeHue BemiecTna. PackpbiBaTh CMBICT M3y4aeMbIX MOHATUN (BBLAENSATH = 27.09.2023 https://lesson.edu.ru/04/10
XuMmuyeckasi cBsi3b, €€ BUJIbI; 1 WX XapaKTepHble MpPHU3HAKU) U TPUMEHATh OTHU bubmuorexa [IOK

MeXaHU3Mbl 00pa30BaHuUs
KOBAQJICHTHOM CBSI3U.

TOHSATHS TIPU OINHUCAHUM COCTaBa M CTPOCHHS
BEIIECTB, JUIsI OOBSICHEHUS OTACIbHBIX (AKTOB M

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/

Bonopoanas cBsi3b

BanenTtHocTs.
DNEeKTPOOTPULIATETLHOCTD.
CreneHb OKUCIICHHUS.
BemectBa MOIEKyIpHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

[TonsiTHEe 0 MUCTIEPCHBIX
cucteMax. MIcTnHHEIC 1
KOJUJTOUJHBIE PACTBOPBI.
MaccoBas 101 BeIllecTBa B
pactBope

Knaccudukanus u
HOMCHKJIATypa
HEOPTaHUUYECKUX
coeqnHeHni. I eHeTmueckas
CBSI3b HEOPTaHUIECKHIX
BEIIECTB, Pa3IMYHbIX
KJ1aCCOB

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHWYEeCKOU 1
OpPraHUYECKON XUMUU. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHMUs U
IIPEBPALICHMS] SHEPTUU TIPU
XUMHUYECKHUX PEaKIMIX
CKopocTb peakiyi.
OOpatuMble peakluu.
XHUMHYECKOE PaBHOBECUE

SIBJICHUU.
Onpenensarb BUEI XUMHUYECKOUN CBSI3U
(KoBaJICHTHO, HOHHOM, METaJUTHYECKOM,

BOJIOPOJIHOM) B COEAMHEHUSX; TUIl KPUCTAJUINYECKON
PELIETKN KOHKPETHOTO BELIECTBA.

OnpenensaTh BaJCHTHOCTh U CTENEHb OKUCICHUS
XUMHAYECKHX 3JIEMEHTOB B COCAMHEHUSX Pa3IMYHOTO
COCTaBa.

[TpoBOIUTH BEIYHMCICHHUS C HCIIOIB30BAHHEM OHSATHUS
«MaccoBasi JI0JIS BEIIECTBA B PACTBOPEY.

Bnaners u3yyaeMbIMM XUMHUYECKUMH IOHSATHUSMHU.
OOBACHATH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3IMYHbIX PaKTOPOB.

OmnpenensaTb XapakTep CMELIEHHS XHMHYECKOTO
paBHOBECHSI B  3aBHCMMOCTH  OT  BHEIIHETO
BozaeicTBus (npunuun Jle latense).

CocTaBisTh ypaBHEHUS! PEAKIMHA Pa3IHMYHBIX THIIOB;
MOJTHBIE W COKpAamEHHBIE ypaBHEHHS pEaKIui
HMOHHOTO OOMEHa, yYUTHIBAs YCIOBUSA, NPH KOTOPBIX
9TH PeaKIMU UAYT A0 KOHIIA.

Hcnons3oBats
MO3HAHUS — NPOBEJCHHE, HAOII0JEHUE M ONHCAHUE

C€CTCCTBCHHO-HAYYHBIC MCTO/bI

XUMHUYECKOT0 dKCIEpUMEHTa (IEMOHCTPALIMOHHbIE U
71a00paTOpHBIE ONBITHI, MPAKTUYECKHE PadOThI): IO
OTIpEe/ICNICHUIO Cpellbl BOJHBIX PAacTBOPOB BEILECTB,
peakuuii HMOHHOIO OOMEHAa, BIUSHHUIO Pa3IUYHbIX
(aKkTOpPOB HA CKOPOCTH PEAKIIHH.

CrnenoBarh IpaBWIaM IIOJIB30BAHUS XUMHUYECKOU
nocynoii u  1mabopaTopHBIM  00OPYIOBaHHEM.

04.10.2023

bu6nmoreka [IOK
https://myschool.edu.ru/
https://lesson.edu.ru/04/10

11.10.2023

bubnuoreka [{OK
https://myschool.edu.ru/
https://lesson.edu.ru/04/10

18.10.2023

bubnuoreka [IOK
https://myschool.edu.ru/https://
lesson.edu.ru/04/10

25.10.2023

08.11.2023

bubmmoteka IIOK
https://myschool.edu.ru/https://
lesson.edu.ru/04/10

bubmmoreka [IOK
https://myschool.edu.ru/
https://lesson.edu.ru/04/10



https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10

10

[TpakTuyeckas padora Ne 1.
«BrusiHUE pa3IHMYHBIX
(akTOpPOB Ha CKOPOCTh
XUMHYECKOU PEaKIIUM)»

11

12

13

14

DNEeKTpoNIUTHYECKAst
mucconuanud. Ilorarue o
BOJIOPOJTHOM ITOKa3arese
(pH) pactBopa. Peakuuu
noHHOro oOMeHa. ['maponus
OpPraHUYECKUX U
HEOPTaHMYECKHUX BEIICCTB

OKHCIIUTEIIHFHO-
BOCCTAHOBHUTEJILHBIE
peaknuu. [lonstre 06
AJICKTPOJIN3E PACILJIaBOB U
pacTBOpPOB COJIEH

KonTponbhas padota no
pazaeny «TeopeTnueckue
OCHOBBI XUMHUHN»

Mertaiuibl, UX MOJIOXKEHHE B
IIepunonnueckoii cucreme
XUMHYECKUX 3JIEMEHTOB /[.
W. MenneneeBa u
0COOEHHOCTH CTPOEHHUS
atomoB. O0mue pusnvIecKkre
CBOICTBA METAJIJIOB

15

CrutaBbl METAIJIOB.
DAEKTPOXUMHUECKUN Psift

[IpencraBusaTsb pe3yIbTaThl XUMHYECKOI O
JKCIlepUMeHTa B (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX PEAKLUUN U JI€JaTh BbIBOJbI HA UX
OCHOBE.

BBIYMCIICHHS o

[IpoBoauThH ypaBHEHUSM

XUMHYECKUX peakuuii, B TOM qyucie

TEPMOXHUMHUYECKHUE PACYETEI

PackpbiBaTh CMBICH U3y4aeMbIX MOHATHI (BBLACIATH
WX XapaKTepHble TPHU3HAKK) UM TPUMEHSITh ITH
TOHSATUA TPU OINHUCAHUM COCTaBa MW CTPOCHHS
BEIIECTB, JUIsI OOBSICHEHUS OTACIbHBIX (PAKTOB M
SIBIICHUH.

OOBsCHATh 00IKE 3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB 3JIEMEHTOB — METAJIJIOB M UX COCIMHEHHUH C
y4€TOM CTPOEHUS HUX aTOMOB U TOJOXEHHUS B
[Iepuonnueckoi cucTeMe XUMUYECKUX JIEMEHTOB /1.

15.11.2023

bubnunorexa LIOK
https://myschool.edu.ru/https://
lesson.edu.ru/04/10

22.11.2023

22.11.2023

06.12.2023

13.12.2023

bubnunoreka LIOK
https://myschool.edu.ru/
https://lesson.edu.ru/04/10

bubnunoreka LIOK
https://myschool.edu.ru/https://
lesson.edu.ru/04/10

bubnmorexa LIOK
https://myschool.edu.ru/https://
lesson.edu.ru/04/10

bubnunorexa LIOK
https://myschool.edu.ru/https://
lesson.edu.ru/04/10

20.12.2023

bu6nunoreka LIOK
https://myschool.edu.ru/
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HaIpsHKEHUN METaJUIOB

16

XUMU4JecKrue CBOMCTBA
BaXKHEHIIIUX METaJIOB
(HaTpuii, KaNuii, KaAJIbLHM,
Mar"ui, aJroMUHUIN) U UX
COCIMHECHUI

17

XUMHYECKHE CBOMCTBA
LIMHKA, JKejIe3a U UX
COETUHEHUN

18

19

XUMHUYECKUE CBOUCTBA
XpoMa, MEIU U X
COCTMHEHUN

[IpaxTnueckas padorta Ne 2.

"Pemtenue
AKCIIEPUMEHTAIIbHBIX 33724
o teme «MeTtams"

N. Menaeneena.

Xapaktepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHYECCKHE
CBOMCTBA METAJUIOB, MX BaXKHCHIINX COCIUHCHHI,
MOATBEPIK/Iast 3TO ONKMCAHUE NPUMEPAMH ypaBHCHHI
COOTBETCTBYOIINX XUMHYECKHUX peaKIunii;
MPUMEHCHHE METAIUIOB B PA3IMYHBIX O0JIACTAX, a
TaKk)K€  HCIOJIb30BaHWE  HMX  JJIA  CO3JIaHHS

COBPEMEHHBIX  MaTepUAIIOB U TEXHOJIOTHUH.
OnuceiBaTh  crnocoObl  3alIUTBl  METAVIOB  OT
KOppo3un. PackpeIBaTh CyIIHOCTH OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakuui IIOCPEICTBOM
COCTaBJICHUs JIEKTPOHHOrO OajaHca 3TUX peakLuid.
IIpoBouTH peakiuu, HOJTBEPXKIAIOIINE
XapakTepHble  CBOWCTBA  M3y4aeMbIX  BEIIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HMOHBI METAJJIOB,
MPUCYTCTBYIOIIHE B BOJIHBIX pacTBopax.
Hcnonp3oBaTh  €CTECTBEHHO-HAYYHBIE  METOBI
MO3HAHUsI — TIPOBEJCHHUE, HAOIIOICHUE M ONMHCAaHUE
XUMHUYECKOI0 SKCHEPUMEHTa (IEeMOHCTPALlMOHHbIE U
71a00paTOpHbIE  OMBITHI, MPAKTUYECKUe paboThI).
IIpencraBnsaTsb pe3ysbTaTh XUMHUYECKOTO
JKCHepuMeHTa B  (opMe 3amucu  ypaBHEHHH
COOTBETCTBYIOIINX PEAKINI U JeNaTh BBIBOABI HA X
OCHOBE.

CrnemoBarth TpaBHJIaM IMOJB30BAHUS XHUMHUYECKOMH

MoCy/lol W JTabOpaTOpHBIM  OOOPYIOBAHHEM.

HpOBOIII/ITL BBIYMCIICHUA o YPaBHCHUAM
XUMHUYCCKUX peaKHI/Iﬁ . CaMOCTOSTEeIIBHO
IJIaHUPOBATH 151 OCYHICCTBIJIATDH CBOIO
MO3HABATCIBHYIO ACATCIIbHOCTD, MMPpUHHUMATDb

https://lesson.edu.ru/04/10

27.12.2023

bu6nmoreka [IOK
https://myschool.edu.ru/
https://lesson.edu.ru/04/10

10.01.2024

bubnunorexa LIOK
https://myschool.edu.ru/https://
lesson.edu.ru/04/10

17.01.2024

24.01.2024

bubnuoreka [{OK
https://myschool.edu.ru/
https://lesson.edu.ru/04/10

bu6nunorexa LIOK
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10

AKTUBHOC ydacTtue B

JCATCIIBHOCTH

rpynnoBoi  yueOHOI

20

HewmeTamibsl, ux MOJI0XKEHHUE
B [Iepuoandeckoii cucreme
XUMHUYECKUX dJIeMeHTOB /JI.
N. MenaeneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

21

®u3nYECKUe CBOMCTBA
HEMETAJUIOB. AJUIOTPOIUSA
HEMETAJUIOB (Ha IpUMepe
KHCJIOpOJIa, cepbl, hocdopa u
yriaepoaa)

22

XUMHUYECKUE CBOUCTBA
raJIOT€HOB, CEPBI U UX
COeTMHEHUN

23

XUMHYECKHE CBOUCTBA
a3ota, Gpocodpa u ux
COCTMHECHUN

24

XUMHYECKHE CBOUCTBA
YIJIEpOJa, KPEMHUS U UX
COCTMHECHUN

25

[IpuMeHeHne Ba)KHENIINX
HEMETAJUIOB U UX
COEIMHEHU I

26

O06o06mieHue U
cHCTEMaTH3aINsI 3HAaHUH 110

PackpbiBaTh CMBICT M3y4aeMbIX HNOHSATUN (BBLAETSATH
WX XapaKTepHble MpPHU3HAKU) U TPUMEHATh OTHU
MOHATUA TpPU OINHUCAHMM COCTaBa U CTPOCHMS
BELIECTB, i1 OOBSCHEHUS OTACIbHBIX (AKTOB U
SIBJICHUH.

OOBsCHATh O0IIME 3aKOHOMEPHOCTH B HM3MEHEHHH
CBOWCTB HEMETAJUIOB M HX COCIMHEHUW C YYETOM
CTPOEHHUSI ~UX  aTOMOB H  TIOJIO)KCHHUS B
[Iepuoanueckoil cUCTEME XUMUYECKHUX JIEMEHTOB /1.
. Mennemneena.

XapakTepr3oBaTh (OMHUCHIBATH) OOILINE XHUMHUYECKUE
CBOMCTBAa HEMETAJJIOB, UX BAKHEUILINX COCIUHEHMI,
MOATBEPK/J1asl 3TO ONKUCAHUE NMPUMEPAMH ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX peaKIuii.
XapakTepu3oBaTh BIMSHHUE HEMETAIZIOB M UX
COCIMHCHWI Ha IKUBBIE OPTaHU3MBbI; OIHCHIBATH
MIPUMEHEHHUE B PA3IMYHBIX OOJACTSIX MPAKTHYECKOM
NEeSATEIbHOCTH YETIOBEKA.

[ToaTBepkaTh CyIIECTBOBAHUE T€HETUUYECKOM CBS3H

MCXKAY HCOPraHMYCCKUMU BCHICCTBAMU C ITOMOIIBIO

YpaBHEHUH COOTBETCTBYIOLIUX XUMHYECKUX
peaKuuii.

PackpsiBath CYILIHOCTH OKHCIIUTEIIbHO-
BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ MMoCpE€ACTBOM

COCTABJICHHS DJICKTPOHHOTO OallaHCca ATUX peaKIluil.
[IpoBoauTh peakuuu, MOATBEPKIAOLINE

XapaKTCPHBIC CBOMCTBa N3Yy4aCMbIX BCIICCTB,

31.01.2024

bu6mmoreka [JOK
https://myschool.edu.ru/
https://lesson.edu.ru/04/10

07.02.2024

bubmuoreka [IOK
https://myschool.edu.ru/
https://lesson.edu.ru/04/10

14.02.2024

bubmuoreka [IOK
https://myschool.edu.ru/
https://lesson.edu.ru/04/10

21.02.2024

bu6mmoreka [JOK
https://myschool.edu.ru/
https://lesson.edu.ru/04/10

28.02.2024

bu6mmoreka [JOK
https://myschool.edu.ru/https://
lesson.edu.ru/04/10

06.03.2024

bu6mmoreka IIOK
https://myschool.edu.ru/
https://lesson.edu.ru/04/10

13.03.2024

bu6mmoreka [IOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/

Teme «HemeTamaey.
Brruuciienus mo ypaBHEHUSIM
XUMHYECKUX PEaKIui 1
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas pabora Ne 3.

pacrno3HaBaTh OMBITHBIM nyTéM AQHUOHBI,
MIPUCYTCTBYIOIINE B BOJIHBIX pacTBopax.
Hcnonb30BaTh  €CTECTBEHHO-HAayYHbIE  METObI

IIO3HaHUsA — IIPOBCACHUE, Ha6J'IIOI[eHI/Ie N OIIMCaHHC
XUMHYECKOI'O SKCIICPUMCHTA (,Z[GMOHCTpaI_II/IOHHBIC n

https://lesson.edu.ru/04/10

5 «Permienne na0opaTOpHBIE  OMBITHI, TMPAKTHYECKUE paboOThI). Bubnuoreka 1IOK
7 20.03.2024
AKCIEPUMEHTAIBHBIX 3a]a4 IIpexncrasisith pe3ybTaThl XUMHUYICCKOTr O https://myschool.edu.ru/https://
o teme "Hemetamwier'"» OKCIICPUMCHTA B (1)0pMe 3aIlI1ucu ypaBHeHI/If/'I lesson.edu.ru/04/10
KouTposibas pabora mo COOTBETCTBYIOIIMX PEAKLUN U JI€JaTh BBIBOJbI HA UX
28 TeMaM «MeTaJuTbl» u OCHOBC. 03.04.2024
«HeMeTamIby CnenoBaTh MpaBWiaM IOJb30BAHUS XUMHUYECKOMN
nocyaod W 1abOpaTOpHBIM  OOOPYIOBaHHEM.
Heopranuueckue u Y paTop Py
[IpoBoauTh BBIYMCIICHUS o YPaBHEHUAM
OpPraHUYECKUE KUCIIOTHI. . bubnuoreka [IOK
29 XUMHYECKUX PEaKIHHA. 10.04.2024
Heoprannueckue u C https://myschool.edu.ru/https://
aMOCTOSTENIBHO IIJIAHUPOBaTh M OCYLIECTBIIATH
OpraHNu4YeCKHe OCHOBAHUSA p ym lesson.edu.ru/04/10
CBOIO IIO3HABATEJIBHYIO JCATEIBHOCTh; INPUHUMATh
AmpotepHbIe . .
aKTUBHOE  ydacTME€ B  TIpyHHOBOM  y4eOHOH
HEOPraHUYECKUE U
ACATCILHOCTH bubmuoreka IJOK
OpraHUYECKHE COCTUHEHUS.
30 . 17.04.2024 | https://myschool.edu.ru/
€HETUYECKas CBS3b
https://lesson.edu.ru/04/10
HEOPraHWYECKHUX U
OpraHUYECKHX BELIECTB
Pons xuMuu B obecrieueHun PackpsiBath poJb XAMHHA B peueHnn
SKOJIOTHYECKON SHEPreTUYCCKUX CBIPBCBBIX M  3KOJIOTHMYCCKUX
y . P ’ P bubmuoreka IJOK
31 SHEPIreTUYECKOU U MUIIEBON mpoOJieM  YelloBeUeCTBa, OMMCHIBATH  OCHOBHBIe =~ 24.04.2024 https://myschool.edu.ru/htts://
0e30MacHOCTH, Pa3BUTHH HallpaBJICHUs pa3BUTUSA XUMUYECKOM HAyKH W I esso.n edu.ru/o 4/'10 ' '
MEIUIIMHBI TEXHOJIOTUH.
[IpeacraBnenust 06 oOmMX [TpumensaTs mnpaBuna Oe30macHOro oOpameHus ¢
32 Hay4YHBIX IPUHLIMIIAX BCIIIECTBAMH, HCHOJNB3YeMBIMH B MOBCEAHCBHOW  05.05.2024  Bubnuoteka IIOK

IMPOMBIIIJICHHOI'O IMTOJYUYCHUA

JKU3HH, IIpaBWJia MOBCACHUA B LECIAX C6epe)KeHH$I

https://myschool.edu.ru/
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BaXKHEUIIINX BEIIECTB

33

YeoBek B MHPE BEIIECTB U
MaTepurajioB

34

XUMHS U 3A0POBLEC UCIIOBCKA

3I0POBbSI M OKPYXKAIOWIEH IPUPOJHOM  Cpensl;
MMOHUMATh Bpea (OMacHOCTh) BO3ACHCTBUS HA KUBBIC
OpraHM3Mbl  OIPEAETICHHBIX  BELIECTB
nokazatens [1JIK, mosicHAT, Ha mpuMepax CrocoObl
YMEHBILIEHUSI M NPEJOTBpPALICHHUS] HUX BPEIHOTO

CMBICJI

BO3JEUCTBUA.

AHaJ]I/I3I/IpOBaTL u KPUTHUYCCKU OLICHUBATh

nH(pOpMaIIHIO, XUMHUYECKUMU
mporeccaMu H = HX
OKpY>KaroIlEeH Cpebl.
Hcnons3oBath MOJTy4YeHHbIE
npecTaBieHus 0 cpepax IeATeIbHOCTH, CBI3aHHBIX
C HAyKOH U COBPEMEHHBIMH TEXHOJIOTUSAMH, KaK

OCHOBY Ul OpUEHTAIlMH B BbIOOpe cBoed Oymyieit

CBA3aHHYIO  C
BIMSHUEM Ha COCTOSIHHE

3HaHUA n

poheCCHOHATTLHON IeATEIIEHOCTH.

[lpuaumare y4yactue B OOCYXAEGHUH MpPOOIEM
XMMHYECKOM W SKOJIOTMYECKOW HANpaBIECHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3MIMIO 1O Ipobdiieme
U IIpeJyIaraTb BO3MOJKHBIE ITyTH €€ pEeLICHUS

https://lesson.edu.ru/04/10

15.05.2024

bu6mmoreka IIOK
https://myschool.edu.ru/https://
lesson.edu.ru/04/10

22.05.2024

Bnbnnoteka LIOK
https://myschool.edu.ru/
https://lesson.edu.ru/04/10

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
Xumus, 10 knace/ IN'abpuensna O.C., Octpoymon N.I'., Cnankos C.A.,
AxnnonepHoe obmiectBo «M3narensctBo «IIpocsemnienue»,2021 r
Xumws, 11 xknace/ 'abpuensa O.C., OctpoymoB WN.I'., Cagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemenner»,2021r.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumus Metoandeckoe nocodrie — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0611ast XuMus B TECTaX, 3ajadyax,
ynpaxHeHusx. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, I[1.H.bepeskun, A.A.YiakoBa «Xumus 11 knacc:
KoHTposbHbIE ¥ TpOBEpOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
HacronbHast kaura juist yuurtens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIbicoBa, A.I'.Beaenckas «Xumus 11 kiacc:
HacrtonbHast kaura juist yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3a1auu o XuMuu U
criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 knacc noypodHsl€e MIaHbl 10 YYEOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpaa» Yuurtens 2018roz.

8. M.A.Psa6oBa, Y.HO.Hesckas, P.B.JInako «Tecter mo xumuu 11 kmacey, - M.
Ok3ameH, 2019r.

9.9. O.C.I'abpuensu, U.I'.octpoymMoB «XUMHUUYECKU SKCTIEPUMEHT B 11koJie 11

kiacc»; - M.: Ipoda. — 2019 roa.



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy/

http://www.chemnet.ru I'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XUMUD»

http://him.1september.ru Equnas xomrekmust LIOP: TIpeameTHas KoUTeKIus
«XuMusD»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHBIE
skcriepuMenThl: Xxumusl. Komnekuust Poccuiickoro o6mieo0pa3zoBaTeabHOrO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumIinaaa NIKOJIBHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuueckast XuMus: SJICKTPOHHBIA y4eOHUK IS
CPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JICKTPOHHBIN y4COHUK
http://www hemi.nsu.ru OTKpeITHI KOJDIEIK: XUMUS
http://www.chemistry.ru JlucraHiiponHas OJIMMIIMAA 10 XUMHH:

TEJIEKOMMYHUKAIIMOHHBINA 00pa30BaTeIbHbIN MPOEKT






