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MHNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE cCpeaHero oOuiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHON MPOTPaMMBl CPEAHEr0 OO0IIEero O0O0pa3oBaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCyAapCTBEHHOM
obpazoBarenpHoM crangapre COO, ¢ yu€rom KoHuenmuu mpenogaBaHusI
y4eOHOro mnpeameTa «XuMHs» B 00pa3oBaTeNIbHBIX OpraHu3aiusx Poccuiickoit
denepanyy, pealu3ylOUMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOTrpaMMbl, H
OCHOBHBIX TOIokeHUN «Crtpareruu pa3BuTHs BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
KoHnentyanbHbie Tonokenuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IIEJCH,
COJEpKaHUsl, pe3ylbTaToOB OOy4YeHHs MU TpeOOBaHUII K YpPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMH
o011eo0pa3oBaTeabHON OpraHu3alluy, SBISETCS HEOThEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpLIAIOUIMM JTAllOM peald3allud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX ILIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YeJl0OBeKa, a TAaKKe DSKOJIOTMYEeCKHM OOOCHOBAaHHOIO OTHOUIEHHSI K CBOEMY
3I0POBBIO M MPUPOAHOW cpeme. Peammsyercs Xummudeckoe 00Opa30oBaHHE
oOyyJaromuxcsi Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHusl CpelICTBAaMU Y4eOHOTO
npeaMera «XHUMHs», COACPKAHUE U TIOCTPOEHUE KOTOPOTO OMNpeNeeHbl B
nporpaMme Mo XUMHHM C YYETOM cHelu(pUKH HayKd XUMHUH, €€ 3HaYeHUs B
NO3HAaHUM TMPHUPOABI U B MATEpUAJIBLHOM KU3HU OOIIECTBA, a TAKXKE C YUETOM
o0mMX wLeJael M NPUHLMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE
CUCTEMBI cpefiHero oo1iero oopasonanus B Poccutickoit denepaium.

XUMHSI KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOylo poJib B
COBPEMEHHOW ITMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MAaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (HOPMHpPOBAHHE PAllMOHAIIBHOTO HAYyYHOTO MBIIIJICHHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOLIEM MHpE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUSA
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTSIMU IPUMEHEHHUS.



TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHUSI CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIUMbBIM YCIOBHEM YCHEIIHOTO
TpyJa W KU3HU KaxXJI0oro wieHa oOmectBa. CoBpeMeHHass XMMHsS KakK HayKa
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HAaMpaBjieHAa Ha pEIICHUE
rJI00ANBPHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHUSL UYEIOBEUYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbI 3J0POBbS.

B cooTtBercTBHM C OOHmMMH IENAMH M TPUHIUIAMH CPEIHEro O0O0IIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 MM Ui  BbIpaOOTKM  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEUNIHOINO BKJIIOYEHHS B JKHW3Hb COLIMYMA, MPOJOJDKEHUS
00pa30BaHMsI B Pa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocrapimsomUMHA  nipeaMera  «XUMHUS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOm@as WM HEOPraHUYecKas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIIIOTCSI OCHOBBI 0a30BOI HAyKH: CHCTEMa
3HAHWM MO HEOPTraHWYECKOW XUMUU (C BKIIOUEHHUEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4YecKor Xumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU WU3YyYECHHUU
npeaMera o0O€ecleyuBaeT BO3MOKHOCTh PACCMOTPEHUS BCEr0 MHOrooOpasus
BEII[ECTB HA OCHOBE OOIINUX MOHSTHM, 3aKOHOB Y TEOPHUI XUMUHU.

CtpykTypa conepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuYecKas XuUMUus» cGopMHUpOBaHA B NPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOTO TOAXOJa K H3YyUYCHHUI0 Y4YeOHOro wmarepuaia U 00yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HA  OMNpPEAENIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpraHMYECKOM XUMHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOpPUHM CTPOCHUS OPraHUYECKHUX
COCIMHEHNN, a TaKX€ Ha YPOBHE CTEPEOXMMHUYECKHMX M  DJIEKTPOHHBIX
NpeACTaBIeHU O cTpoeHun BenlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJAOB JIO CIOXKHBIX OMOJIOTHMYECKH
AKTUBHBIX COCIWHEHUWU. B Kypce OpraHM4eckom XHWMHUHU IIOJIYy4arOT pPa3BUTHUE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEpBOHAYAIILHBIC
MPEACTABICHUS] O XUMUYECKON CBSI3HU, KIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUYECKOU PEaKIUN.

[Tonq HOBBIM yrioM 3peHuss B mpeaMere «XuMus» 0a30BOTO ypPOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMs
TEOpEeTUUECKH MaTepuan U (HaKTOJOTUYECKHE CBEIEHUS O BEIIECTBAX W
XUMHUUYECKO peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS» 00yYaromuMcs MPETOCTaBISIETCS BO3MOXKHOCTH OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJOJOTUYECKUX MO3ULIUMI,



riy0ke TOHATH HMCTOPHUYECKOE W3MEHeHHE (YHKUIUH 53TOro 3akoHa — OT
o0o011aromIel 10 0OBSICHSIONICH U MPOTrHO3UPYIOIICH.

Enunas cucrema 3HaHWN O BaXKHEWINMX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOMCTBax M NPUMEHEHHH, a TAaKK€ O XMMHYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTekaHusi pomnosHsercs B kypcax 10 m 11 xkmaccos
AJIEMEHTaMH COJIEP’KaHMs, HUMEIONIMMHU KYJbTYPOJOTHMUECKUI | TMPHUKIATHOM
XapakTep. OTU 3HAHUSA CHOCOOCTBYIOT MOHMMAHHMIO B3aUMOCBSI3U XUMHH C
JPYTUMHU HayKaMH, PACKPBIBAIOT €€ poJib B IO3HABATEIBHOW M NPAKTUYECKON
JEATEIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOLECCY
TBOpUYECTBA B O0JACTH TEOPUMU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XWMHEH, KPUTUYECKH OCMBICIMBATh HH(DOPMALMIO H
OPUMEHATh €€ JJId TONOJIHEHHUS 3HAHUM, pEIICHUS WHTEJUIEKTYalbHbIX H
HKCIIEPUMEHTAJIbHBIX MCCIIEN0BATENbCKUX 3a/1au. B 1enom conep:kanue yueOHOro
npenMera  «XUMUS»  JAHHOTO  YPOBHS — H3Y4Y€HUs OpPUEHTUPOBAaHO  Ha
(dopMupoBaHUE y OOYyYaroImMXCsS MHUPOBO33PEHUYECKOW OCHOBBI JJIi NMOHUMAHUSA
bunocockux MAEH, TaKUX Kak: MaTepUaJbHOE E€AUHCTBO HEOPTaHUYECKOTO H
OpraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOEHHEM, I03HABAEMOCTb IPUPOJIHBIX SIBJICHUW NYTEM OKCIIEPUMEHTAa W
pelIeHUs MPOTUBOPEUMH MEXAY HOBbIMM (akKTaMd U TEOPETUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMUU B PEIICHUN 3KOJIOTMYECKUX MpoOsieM, a
TaK)Ke MpoOJeM cOepexeHUs: IHEPIETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHNS HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B miaHe pemeHus 3a1ad  BOCHOUTAHUS, PA3BUTHA M COLMAIU3ALNH
oOyJarolmuxcs NPUHATBIE MNPOTPaMMON MO XUMHUHM MOJIXOJbl K ONPEICIICHUIO
COJEpKaHUsI M IOCTPOCHUS HpeaMeTa IpeaycMaTpuBalOT (HOpMHpPOBaHHE
YHUBEPCAIbHBIX YYE€OHBIX JEWCTBHM, HMeOmMX 0a30Boe€ 3HA4YEHHE IS
pa3NUYHBIX BHJAOB JEATENBHOCTU: pELIEHUs NpoOsieM, MOHCKa, aHalu3a |
00paboTku uHpopMaIi, HeOOXOAUMBIX AJI MPUOOPETEHHSI ONbITA MPAKTUYECKON
U HCCIIEN0BATENbCKON EATEIbHOCTH, 3aHMUMAIOLIEN BAXXHOE MECTO B ITO3HAHHMH
XUMUH.

B npakTuke mnpenojaBaHHMs XUMUM Kak Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHETO 00IIET0 00pa30BaHUs, IIPU OIPEIEICHUN
COJIEPKATEIIbHOM XApaKTEPUCTUKHU 1€ W3Y4YEHUs IpPEeAMETa HalpaBJICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPAJUIMOHHO NpU3HAETCA (HOpPMHpPOBAHHE OCHOB
XUMHYECKOM HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEeSATEIbHOCTH 4Y€JIOBeKa W KAaK OJHOTI0 M3 KOMIIOHEHTOB MHUPOBOM KyNIbTypbl. C
METOJAMYECKOW TOYKM 3pPEHUs TaKOW MOAXOJA K OMNPEEICHHUIO LEeled H3ydeHHs
IIPEIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoriacHO TaHHOM TOYKE 3pEHMs TJIABHBIMHU LIEJIIMH H3YyYEHHs MpeaMeTa
«Xumus» Ha 6azoBom ypoBHe (10 =11 ki.) sBisFOTCS:

e (opmMupoBaHme CcHCTEMBl XWMHYECKMX 3HAHMA KaK BaKHEUIIEH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOWU
JIeXKaT KIIFOYEBbIE MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHMMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HMCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX [MO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIUi, HEOOXOAUMBIX IJisi MNPHUOOPETEHHS
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBICHUH,
UMEIOIIHUX MECTO B IIPUPOJIE, B IPAKTUYECKOM U MIOBCEIHEBHOW KU3HU;

e pa3BUTUE YMEHUH U CTIOCOOOB JI€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atuM, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a/1ad U3y4eHUs
IIpeIMETa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeqHero oduiero oopasoanus. CeroaHs B
NpEenoJlaBaHuM  XMMHUKU B  OOJIbIIEH CTENeHUM OTHAETCS  MPEANOYTEHHE
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHUs OOy4YeHUs, OpPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA O0IIE00pa30BaTENbHOW OpPraHU3aluy, BJIaJCIOIIET0 HE
HAaOOpOM 3HaHUM, a (YHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH HU
YMEHUSMH aKTHBHOTO IOJIYYEHHMS 3HAHUU M NPUMEHEHUS MX B PEaJbHOW KU3HU
JUTSL peLIEHUs TPAKTUYECKUX 3a]1ay.

B cBI3M ¢ 3TUM MNpu H3yYEHUU MpeaMeTa «XUMHUSD» JTOMUHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKe LENH U 3aJaui, KakK:

ajanranus o0y4arouMxcs K yCJIOBUSM JMHAMUYHO Pa3BUBAIOLIETOCS MHUpA,
GbopMUpOBaHHE  HUHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO T'PAaMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEUIECTBAMU U MX
IPUMEHEHUEM;

¢opMupoBaHne 'y oOyyaromuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAUYECHHE I Pa3IMYHBIX BHUOB
NeATEIbHOCTH: pElIeHHs MpoOieM, MOoucKa, aHaau3a U 00paboTku MHGOpMALIHH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHUs: OMbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHMM XHMHHM, a TaKXKe€ JUIsl OLEHKH C  IO3MIHM
HKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIMSHHUA BEUIECTB U XHUMHUYECKUX
MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJIHYIO CPEAY;



pa3BUTHE ITO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEM 00yYarOImUXCs: CIOCOOHOCTH CaMOCTOSITEILHO ITPUOOPETATh HOBBIE
3HAHUS MO0 XMMHUHU B COOTBETCTBUH C JKM3HCHHBIMH MOTPEOHOCTSIMU, UCTIOJIb30BATh
COBpPEMEHHbIC MH()OPMAIIMOHHBIC TEXHOJIOTMH JIJIsl TIOUCKA M aHallu3a Y4eOHOU U
HAyYHO-TIOMYJISIPHOM HH(DOPMAITUH XHMHYECKOTO COJICP KAHMS;

¢dbopMHUpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJIMMBbI, B YaCTHOCTH, TPHU IUIAHUPOBAHWU U TMPOBEICHUH XUMHYECKOIO
AKCTICPUMEHTA;

BOCIIUTaHUE y OOydJaromuxcs YOSKAEHHOCTH B T'yMaHHUCTHYECKOMN
HaIpPaBJICHHOCTH XWMHH, €€ BaXXHOW POJIM B PEHICHUU TJIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BaHUS, TIOTIOJTHEHUSI SHEPTETHUCCKUX PECYPCOB H
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEpPEKHOTO
OTHOIICHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUS OIBITA
WCIIOJB30BaHUs TIOJYYEHHBIX 3HAHMM IS MPUHATHS TPAMOTHBIX PEIICHHH B
CUTYaIUsX, CBI3aHHBIX C XUMUUICCKUMHU SIBIICHUSIMU.

B yueOHOM miaHe cpegHero ooOmero o0pa3oBaHUs MpPEeAMET «XUMUS»
0a30BOTO YpOBHS BXOJHT B COCTaB MpEeAMETHOU 00sacT «EcTecTBeHHO-HAYYHBIC
PEIMEThBD.

OO611ee Ynciio 4acoB, OTBEIEHHBIX JJIs1 U3YyYEHUs XUMUM, HA 0a30BOM YPOBHE
cpeaHero obIero oopazoBaHus, coctaBisieT 68 acoB: B 10 kimacce — 34 ygaca (1
yac B Henelmo), B 11 kimacce — 34 yaca (1 gac B Heaenmio).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI OPraHUYEeCKON XUMHHU

IIpeameT opraHuYecKol XMMHUM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4YCHUM HOBBIX BEUIECTB M MaTEpUAIOB. Teopus CTPOECHMsSI OPraHMYECKHUX
coequHennit A. M. bytneposa, e€ ocHOBHBIE ToJI0keHUsA. CTPYKTYpHBIE (OPMYIIBI
OpPraHWYECKUX BelEeCTB. lomonorus, wu3zoMepusa. XuUMUYECKas CBSI3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o kiaccupuKaluyu OpraHuyecKux BemecTB. HomeHkmnarypa
OpPraHUYECKUX COEAMHEHUH (CHUCTeMaThyeckas) M TpUBUAIbHbIE Ha3BaHUs
BOKHEUIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOJbl M3Yy4YEHHUS BELIECTB W MX IPEBPALICHUI:
O3HAaKOMJIEHHME € O0pa3laMy OpPraHMYECKUX BEUIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ] OpPraHMYECKUX BELIECTB, HAONIOJCHUE U
ONMCaHUE AEMOHCTPALMOHHBIX OIIBITOB I10 IPEBPALLECHUI0 OPraHUYECKUX BEIIECTB
IIpYU HarpeBaHuu (IJI1aBJIeHUE, OOyTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
IpocTeilline MNpeACTaBUTENN alIKaHOB: (U3MYECKHEe M XUMHUYECKHE CBOMICTBa
(peakuuy 3aMelIeHHs M TOPEHMs), HAaXOXKIEHUE B NPUPOJE, MOJIy4YeHHUE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJOTHUYECKUN Psii. DTUIEH U NPOIUJIEH —
npocTeilllie MNpeCTaBUTENN alIKeHOB: (U3MYECKHe M XUMHYECKHE CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaAJIOTEHUPOBAHHUSA, THApATallMM, OKUCJICHUS W
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyrtaawen-1,3 u MeTwiOyTtamueH-1,3. cTpoeHue, BaKHEHIIHE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusauuu). [lodyyeHue CHUHTETHUYECKOIro
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUSI, TOMOJIOTHUECKUM psifi. ALETUIIEH
— TMpPOCTEHIIMHA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (pEaKIMU TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTALIH,
rOpeHus), MOJyYeHrne U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (U3HUECKHE M XMMHUYECKHE CBOWMCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUS), MOIYYEHUE U TIpUMEHEHHE. 10yon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue — ceoucmea  (peaxkyuu
2AN02EHUPOBAHUS U HUMPOBAHUS), NOTYYeHUe U npumereHue. TOKCUYHOCTh



apeHoB. ['eHeTHMueckass CBSI3b MEXKIYy YIVIEBOJOPOJAMH, HNPUHAMICKALIMMHU K
Pa3INYHBIM KJIACCAM.

[IpuponHble MCTOYHUKM YTI€BOAOPONOB. lIpupomHbli ra3 u mnomyTHbIE
HedTsaHbie Ta3bl. HedTh m e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
NEPETrOHKa, KPEKUHI (TEpMUYECKUH, KaTaJIUTUYeCKHil), mnuponu3. IlIpomykTel
nepepaboTku He(pTH, UX MPUMEHEHHUE B MPOMBIIICHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepabOTKH.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHMS BEIIECTB W WX IPEBpALICHUIL:
O3HAKOMJIEHUE C 00pa3llaMH TUIaCTMACC, KaydyKOB U PE3UHbI, KOJUICKIINU
«Hedptp» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIVIEBOAOPOJOB U
rajJOr€HONPOU3BOIHBIX, IPOBEACHNE NIPAKTUYECKON pabOThI: MOJIyY€HUE STUJIEHA
Y U3yYEHHE €TO CBOWCTB.

PacuérHsle 3ana4n.

Beluucnenuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOT0O BEIIECTBA MJIM IMPOJIYKTA PEAKIUHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MIPOIYKTOB PEAKIUN).

KucJiopoacoaep:kamue opranu4ecKue CoeAMHEHUA

IIpenenbHBIE OQHOATOMHBIE CIIUPTHI. MeETaHON M 3TaHON: CTPOECHHE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (peakuuu C AaKTUBHBIMU METAJUIAMH,
rajioreHoBOJIOPOJaMH, TOpEHHUE), MpUMeHeHue. BoIopoaHbie CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeCTBUE METAaHOA U ATAHOJIA HA OPTAHU3M YEJIOBEKa.

MHoOroaTroMHble  CHUPTHL.  OJTWUJIEHIJIMKOAb M TJMIEPUH: CTPOCHHUE,
¢usznyeckue W XMMHMYECKHE CBOMCTBA (B3aMMOJAEWCTBHE CO IIEJIOYHBIMU
METaJUlaMM, KaueCTBEHHasl peaklus Ha MHOIOAaTOMHbIE cIUpThI). [leficTBue Ha
OpraHu3M 4enoBeka. [[puMenenue rimmeprHa U STUICHTIIMKOJIA.

®deHol: CTpOEHUE MOJEKYJbl, (U3NYECKMEe U XUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denona.

Anpneruaipl U kemouwvl. DoOpMaNbAETHM, AlETAIBICTUN: CTPOCHUE,
¢uznyeckue U XMMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHHUS U BOCCTAHOBJICHUS,
KAauECTBEHHBIE PEAKIUH ), IOJYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TIpe/elibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTPO€HHE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), noaydyeHue U NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEIACTABUTENN BBICIIMX KapOOHOBBIX
KHUCTIOT. Mblia KaKk COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe JCHCTBHE.

Cnoxnble »QUPBl KaK NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uaponus
cioxkHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xxupoB. buonornyeckas

POJIb KUPOB.



VYriueBompl:  cocTtaB, KiaccuuKauMs — yriaeBogoB  (MOHO-, JAU- W
nosivcaxapubl). ['oko3a — npocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3UYECKHMEe M XUMHUYECKHE CBOWCTBa (B3aUMOJCHCTBUE C
ruapokcugom Meau(Il), oxucieHne amMmmMuayHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIFOKO3bl), HAXOXKJICHHE B MPHUPOAE, NPHUMEHEHHE,
ononornyeckas poisib. Porocunres. pykTo3a Kak H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a kak npupoasbsie noaumepsl. CTpoeHHe Kpaxmana U
nemnono3bl. dusnueckne W XUMUYECKHME CBOMCTBA Kpaxmana (TUApPOIH3,
KaueCTBEHHAs PEAKIIMsI C HOJIOM).

DOKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HMX MPEBpaLCHUN:
MpPOBE/ICHNE, HAONIOACHUE M ONUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, Kau€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIEHUE 3TaHOJIa
okcusmoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICUCTBUE TIIMIIEPUHA C
rugapokcuomM meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHAA
cepedpa(l) u ruapoxcumom wmeau(ll), B3aumojaelcTBUe Kpaxmaia C HOJIOM),
MIPOBEICHHUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnrle 3agaumn.

Boluucinenuss mo ypaBHEHHIO XMMHYECKOW peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEUIECTB UM MPOJAYKTOB PEAKIIUH).

A3oTcoaeprkanme OpraHuuecKiue COeIMHEHU.

AMHHOKHCIIOTBI KaK amM(pOTEpHbIE OpraHuuecKkue coequHeHus. dusnyeckue
U XUMUYECKHE CBOWMCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buomornueckoe
3HauYE€HUE aMUHOKUCIIOT. [lenTuabr.

benkn kak mnpupoSHBIE BBICOKOMOJICKYISIpHBIE coeauHeHus. llepBuunasd,
BTOpPHYHAsg W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBA OEIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCnepUMEHTAIbHBIE METOJbl HW3YYCHHS BEIIeCTB W UX MpEeBpaIlCHUIl:
HaOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: JAeHATypalus OeIKOB Mpu
HarpeBaHUM, IIBETHBIC PEAKIINK OCTTKOB.

BroicokoMoieKkyJIsIpHBIE COeIMHEHUSI

OCHOBHBIC MOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIMU, CPEIHSS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUU —
MOJIMMEPHU3ALUS U MOJTUKOHACHCAIHS.

OKCIepUMEHTAIbHBIE METOJIbl M3YyYEeHHUs BEIIECTB U UX MPEBPAILCHUI:
O3HAKOMJIEHUE ¢ o0pa3llaMH MPUPOJIHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexXnpeaMeTHbIE CBS3H.



Peanm3annst MeXIpeIMETHBIX CBA3EH MPU U3YYEHUU OPTAaHUYECKONW XMMHUU B
10 xiacce OCYIIECTBISIETCS dYepe3 HCIIONIb30BAaHUE KaK OOIMUX €CTECTBEHHO-
HAYYHBIX TOHSTUN, TaK U MOHSITHH, SBIAIOMIUXCSI CHUCTEMHBIMH JJISi OTICIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE MMOHATUS: SABJICHUE, HAYUYHbIN (paKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJIW3, CUHTE3, KiIacCuPUKalus, MePUOAUIHOCTh, HAOIIOICHHE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

®duszuka: MaTepus, SHEpPrus, Macca, aToM, DOJEKTPOH, MOJIEeKyJa,
HPHEPreTUYECKU ypOBEHb, BEHIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3MUECKUE BEIUUYUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusM, Omocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OHMOJOTMYECKH aKTHUBHbIC BemlecTBa (OENMKH, YTIEBOIBI, KHUPHI,
(epMEeHTHI).

['eorpadusi: MuUHepabl, TOpHbIE MOPOABI, MOJE3HbIE UCKONIAEMbl€, TOIIUBO,
pecypcesl.

TexHoyorus: mNHILNEBbIE MPOAYKThI, OCHOBBI pPallMOHAIBHOIO MUTaHUS,
MOTOIIHNE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE TPEnapaThl, MaTepHalbl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHUH

XAMUYECKHM dJeMeHT. AToM. Snpo aroma, HW30TONBL. JJIEKTPOHHAA
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOGHHOCTH pacIpenesieHrs JJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB TEPBbIX YETHIPEX MEPHUOJIOB. DIICKTPOHHASI KOHPUTYpalHsi aTOMOB.

[Tepnoanueckuii 3axkoH u [lepuoanyeckas cucrteMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa. CBsi3b nepuoanyeckoro 3akona u Ilepruoauyeckoil CUCTEMBI
xuMmudeckux sneMmeHToB . M. MeHnueneeBa ¢ COBpEMEHHOM TEOPUEW CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH UW3MEHEHUA CBOWCTB XUMHUUYECKHX DJJIEMEHTOB H
o0pa3yeMbIX MMHU MPOCTHIX W CIOXKHBIX BELIECTB IO TPYINIaM U TEPUOJIaM.
3HaYCHUE NEPUOJUUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIbI XUMHYECKOM CBS3U
(KOBaJICHTHAsI HEMOJISIpHAsi W TOJSIpHAsi, MOHHAsA, MeTajulnueckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOW XHUMHUUYECKOW CBs3U (OOMEHHBIH W JOHOPHO-
akienTopHelil). BomoponaHas cBs3b. BalleHTHOCTh. DIEKTPOOTPUIIATEHHOCTD.
Crenenb okuciieHus. IoHbI: KaTUOHBI U AHUOHBI.



BemectBa  MOJIEKYJSIPHOTO Y HEMOJIEKYJIIPHOTO  CTPOCHUSl.  3aKOH
MIOCTOSTHCTBA COCTAaBA BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTALUTNYECKON PEIIETKH.

[Tonatne o aucnepcHbIX cucrtemax. VICTUHHBIE M KOJUIOMAHBIE PaCcTBOPHI.
MaccoBast 10J11 BEIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Howmenxknatypa
HEOPraHUYECKHX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHUYECKHX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuua. Kimaccupukanuss — XMMHUYECKHMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAaHEHUA U MPEBPAILCHUS SHEPTUH IPU XUMAYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (paxTopoB. OOpaTuMbIe
peakuuu. XuMHUYecKoe paBHOBecHe. DakTopbl, BIHSIOMIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutuueckas aucconuanus. CuiabHbie U ciadblie d5ekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, [LIEJIOYHAs.

OKUCIUTENBEHO-BOCCTAHOBUTEBHBIE PEAKIIUM.

DKCNEPUMEHTAIbHBIE METOJbl HW3YyYEHUsS BEUIECTB M HX MPEBPALICHUI:
neMoHcTpanus Tabnun «llepuoanueckas cucrema xumudeckux snemertos . U.
MeHnneneeBay, M3ydeHUE MOJENIed KPUCTAUIMYECKUX PEIIETOK, HAONIOJEHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (pa3ylokKeHNE TIEPOKCHIA
BOJIOPOJA B IPUCYTCTBUM KATAIU3AaTOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOIIBI0O YHUBEPCATBHOTO WMHAMKATOPA, PEAKIMU HOHHOrO0 OOMEHa),
MIPOBEICHUE MTPAKTUIECKON paboThl «BnusHue pa3nuuHbix (akTOpoB HA CKOPOCTh
XAMHUYECKON peakium».

Pacuérnrie 3agaun.

Pacuétel 1O ypaBHEHHSM XUMHYECKMX pEaKiuid, B TOM YHUCIE
TEPMOXMUMHUYECKHAE PACUYETHI, PACUYETHI C MCIIOJIb30BAHUEM IIOHATHUS «MacCOBas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xummusi

Hemerannel. Ilonoxkenne HemerawioB B Ilepuomndeckont  cucreme
xumuueckux sneMeHToB J[. M. MenpaeneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOWCTBA HEMETA/UIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuUMepe
KHCIIOpoa, cephl, pochopa u yriepona).

XUMHUYECKUE CBOMCTBA BAXKHEHUIIUX HEMETAUIOB (rajoreHOB, CEphbl, a30Ta,
docdhopa, yrmepoma W KpEeMHHUA) U HMX  COSAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHECHHUI ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIMHECHUU.



Merannel. lonoxxenne meramnoB B Ilepuoandeckor cucTeMe XHMHYECKHX
aneMeHToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUSI 3JIEKTPOHHBIX 000JI0UEK
aToMOB MeTa/uioB. OOmme ¢usndeckue cBoicTBa MeTauioB. CIUlaBbl METAJLIOB.
DNEKTPOXUMHUYECKUN sl HAIIPSDKEHUM METAIIIIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEUIIMX META/UIOB (HATpUM, Kajaui, KaJbIUH,
MarHui, aJllOMUHHUN, IIUHK, XPOM, JKEJI€30, MEIb) U UX COETUHEHUH.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX IPEBPALCHUMN:
U3ydyeHue Koyuiekuuu «MeTtamibl U CIUIaBb», 00pa3l0OB HEMETAJUIOB, PELICHHE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HaOJIOJIEHWE M ONHCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHUSA C PaCTBOpaMU
KHCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEAKIINY Ha KATUOHBI METAJIOB).

Pacuérnble 3anaun.

Pacuérel maccel BemiecTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM O00BbEMY OJHOIO M3 Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacuérbl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MMPOIYKTOB PEAKIUH, €CIIH OJIHO
U3 BELIECTB UMEET IIPUMECH.

XuMus 4 )KU3Hb

Ponp xumuum B 00ecre4eHUH 3KOJIOTMUECKOM, YHEPreTUYECKON M MHILEBOM
0e30MacHOCTH, Pa3BUTHUM MeAUIUHBL. [loHsATHE O HAydHBIX METOJaX NO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenust 00 oOOUHMX HAy4YHBIX MPUHIMUMIAX MPOMBIIUIEHHOTO
IIOJIyYEHHs BaKHEUIIINX BEILECTB.

YenoBek B MHpE BELIECTB W MATEPUANIOB: BAXKHEHIIME CTPOUTEIIBHbBIC
MaTepuaiibl, KOHCTPYKIHMOHHBIE MaTepuaibl, KpPACKH, CTEKJIO, KEpamuKa,
MaTepuaibl JIsl JIEKTPOHMKH, HAaHOMAaTEpHUasbl, OPTaHWYECKUE W MHUHEPAIBbHbBIC
ynoOpeHus.

XUMHUSA U 3[0pOBbE YEJIOBEKA: IIPAaBWJIa MCIIOJIb30BAHUA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30MacCHOrO MCMOJIb30BaHUS MPENapaToB OBITOBONM XUMHH
B [TOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed TNpU  M3y4YeHHH OO0med u
HEOPraHW4YeCcKOM XUMHUM B 11 Kacce OCylIECTBISIETCS Yepe3 UCIOIb30BAHHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHSATHUH, TaK W TOHATUH, SBISIOLIUXCA
CUCTEMHBIMM JIJI OTAENBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE MOHSATHSA: HAy4dHbId (akT, TUMoTe3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccu(uKaluus, MNEePUOAUYHOCTb, HAOIIOEHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHHE.



®dusuka: MaTepusi, SHEPTHs, Macca, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHD, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSTHHE BEIECTBA, (PU3NYECKHE BEIUUYMHBI U €AMHMIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, opraHusM, OJKOcUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
PECYPCHL.

TexHoJOrusA: XUMUYECKasT MPOMBIIUIEHHOCTh, METAJUIYPTHsi, MIPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHANIOB, CEJIBCKOXO3AMCTBEHHOE MPOU3BOJICTBO, MHUIIEBAs
MIPOMBITIUICHHOCTh,  (papMarieBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX TIpenapaToB, MNPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpPHUAJIOB,
AIIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XUMHUN
HA BA30OBOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OOy4YaroNIMMHUCS MPOrpaMM CpelHero oOiero oOpa3oBaHus (JIMUHOCTHBIM,
METaNpeIMETHbIM MW TpeAMETHbIM). HaydHo-MeTonu4Yeckoil OCHOBOM  Jis
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrPaMM CPEAHETO OOIIETOo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0/.

B cooTBeTcTBUM C CHUCTEMHO-NIEATEILHOCTHBIM TMOJIXOJOM B CTPYKTYype
JMYHOCTHBIX PEe3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHUs» Ha YPOBHE CpPEIHErO
o0111ero oOpa3oBaHus BbIJEIEHBI CJICIYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIOIIUMHUCS POCCUUCKON TPaKIaHCKONW HWIECHTHUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEICHUIO;

HaJIMYyue MOTUBAIUU K 00yUEHHIO;

L[E€JICHAIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJACTBOBATHCA B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMH, MPUCYLIMMH IIEJIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YUEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
I[EJIN U CTPOUTD >KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHUS MpeaMeTa «XUMUsS» JOCTUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HUAealaMd POCCUKCKOTO TPakJaHCKOro 0OIlecTBa, MPUHATBIMU B OOILECTBE
HOpMAaMH W  TpaBWJaMd  TOBEICHUSA, CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJIEHUSA JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXaroT
chOpPMHPOBAHHOCTh OTBITA ITO3HABATEILHOW W MPAKTUYECKON JCSATEIHHOCTH
OOy4JaronIMxcs Mo peanu3aiy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

OCO3HaHUs 00YYaIOIUMHUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEM,
YBaXXEHUS K 3aKOHY U TTPABOTIOPSIKY;

MPEACTABICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIHYHOCTHBIX
OTHOIIICHUHN B KOJIJICKTHBE;



TFOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH IPU CO3J1aHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBbIX M MO3HABATEJbHBIX 3a/a4, BBIIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMAThb MOTHUBBI, HAMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB yU€OHOH IeATeTbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSI:

LEHHOCTHOTO OTHOLIEHUSI K HWCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTE€UYECTBECHHOM XHUMUU;

yBaXEHUSI K TPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTHUECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, YTO JOCTHIKEHUS HAYKH €CTh pe3yJIbTar
JUINTENIbHBIX ~ HAOMIOJEHUH, KPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  ITOHMCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpeca M TO3HABAaTEJIbHBIX MOTMBOB B IMOJYYEHHUU U MOCIEAYIOLIEM
aHaJin3e MHQOpMAIMK O MEPEAOBbIX JOCTHKEHUSAX COBPEMEHHOM OTEUECTBEHHOU
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIUTAHNS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUYECKUMU SIBJICHUSIMHU,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE U TMOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUH AITHX
IIOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

NOHMMaHUs LEHHOCTEeH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TpaBuil 0O€30MacHOro OOpallleHHus C BEIIECTBAMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHMSI LEHHOCTH TPaBUJl HHIMBUAYAIBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOUIUX 3I0POBBIO U )KM3HU JIIOCH;

OCO3HaHMS MOCJEACTBUNA W HENPUATUS BPEAHBIX MPHUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

5) Tpya0BOr0 BOCIIMTAHUSI:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATENbCKON
NEATEeTbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W JAPYTUX  BHIAX
NEeSTEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B pEUICHUWM MPAKTHUYECKUX 3ajad
COLIMAJIBHOM HAaNPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yYeHHUI0 MPpodecChii pa3aTuyHoOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHMS IPEAMETHBIX 3HAHUU MO0 XUMHUH;

YBOKEHUS K TPYAY, JIOJAM TPyJda U pe3ysibTaTaM TPYJOBOH NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYATLHON TPACKTOPUHU
oOpa3oBanus, Oyayiied MNpopeccuu W peanu3aludd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IIeCTBa;

6) 3K0JI0rHYecKOro BOCIIUTAHUSI:

AKOJIOTUYECKU II€JIeCO00pa3HOr0 OTHOIIECHUS K MPHUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMUS KU3HU HA 3€MIIE;

NOHUMAaHUsl TJIOOAIBHOIO XapakTepa 5KOJOTMYECKUX MpoOJeM, BIUSHUS
HAKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHOM CPEIbl;

OCO3HAaHMUSI HEOOXOAMMOCTH MCIIOJB30BAHUSL JOCTHXKECHUW XUMHUU IS
pELIEeHHs] BOIPOCOB PAIMOHAIBHOTO MPHUPOOTOJIb30BAHHS;

AKTUBHOIO HENPUATHS JCUCTBUM, NPUHOCAIIUX BPEA  OKpYKaloIlIeu
MPUPOJIHON Cpelie, YMEHHS TMPOTHO3UPOBATh HEOJArOMpPUSTHBIE AKOJOTHUYECKUE
MOCJIEACTBUS MPEIANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIaTh UX;

HaJIMYUs Pa3BUTOTO PKOJOTUYECKOTO MBIILJIECHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEIbHOCTH AKOJIOTHYECKOHN HaIlPaBIICHHOCTH, YMEHHS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITH UJICOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHON MIPAKTUKH;

MOHMMAaHUSl CcHenuPUKM XUMHUM KaK HAayKd, OCO3HaHUs €€ poJih B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUM IEJIOCTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MUpE Kak O €IUHCTBE MPUPOJbI U UYEJOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TPOOJIEM COXpaHEHUs
MPUPOITHOTO PaBHOBECHS,

yOEXKJIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TYMaHUCTHYECKONW HAmNpaBJICHHOCTH M BaXXHOW pOJU B
CO37IaHMHU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPbI, PEIICHUN TJIIOO0ATBHBIX MPobIeM
YCTOWYHUBOTO PA3BUTHS YEJIIOBEYECTBA — CHIPHEBOM, SJHEPTETUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECICUEHUU YCIOBHMA
YCHEUIHOTO TpyJa M OKOJOTMYECKH KOMGPOPTHOM >KM3HU KaXJOro 4YjeHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW T'PAMOTHOCTH: TIOHUMAHHSI CYIIHOCTH METOJ0B
MO3HAHUS, WCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOIh30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHEHUS SIBJICHUH OKPY)KAIOIIero Mupa u
MPOUCXOSIINUX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIFOUEHUS Ha
OCHOBE HAay4YHbIX (AaKTOB W HMCIOIIUXCS JaHHBIX C I[ENbI0 IOJYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIh30BaTh XHMHUYECKUE 3HAHHUS IS
pelIeHus mpooyieM B PealTbHBIX JKU3HCHHBIX CUTYAIIHAX;

WHTEpeca K IO3HAHUIO M UCCIICI0BATEIIBCKOM NI TEILHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUI0 |
caM000pa3oBaHWIO0, K AaKTUBHOMY IIOJIYICHHIO HOBBIX 3HAaHUN 10O XUMHHU B
COOTBETCTBHUH C KU3HECHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJia B Pa3IMYHBIX chepax NmpodeccnoOHaTbHON
JESATCIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeramnpeaMeTHbIe PE3yJIbTaThl OCBOCHHS YYCOHOTO MpeaMeTa « XUMHs» Ha
YPOBHE CpeAHEro 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (GOPMHpPOBAHUA  MHPOBO33PEHHUS  OOyHaroIIuXcs
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHayYHbIC MOHATHUS, OTPaXKarolre
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHCIUPUKY METOJOB ITO3HAHWSI,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, YHEPTHs, SBICHHE,
MPoIIeCC, CUCTeMa, HAYIHBIM (haKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIE0OBAHNE, HAOIIOJICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCalIbHbIC ydeOHBbIC JEUCTBHUS (ITO3HABATEIbHBIE, KOMMYHUKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIme dbopmupoBaHue GyHKIIMOHATBHON
I'PaMOTHOCTH U COITUATBHOM KOMIIETEHIINH 00y4YaroIIuXCs;
CIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEPCAIbHbIE Y4COHBIC
JICVCTBYS B TIO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.

MeTtanpeaMeTHbIE PE3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbLHBIMHA, KOMMYHUKATUBHBIMU H  PETYJISITUBHBIMH
JICUCTBUSIMHU.

OgBJagenue YHUBEPCAJIbHBIMHU YueOHbIMU NMo3HABATEJbLHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE TeCTBHA:

CaMOCTOSATENIbHO  (OPMYJIHPOBATh W aKTyaIM3UpoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAETATh 1NN JESATEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI IESITEILHOCTH C MOCTABICHHBIMU LIEISIMH;

KCTOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XAapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH UX B3aHMMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUST OTIAEIBHBIX (PAKTOB U
SIBJICHUU

BBIOMPATh OCHOBAaHWSI M KPUTEPUH IS KIacCU(UKAIIMM BEIIECTB H
XAMHUYECKUX PEAKIUN;

yCTaHABIMBATh MPUYMHHO-CICJCTBEHHBIE CBSI3UM MEXAY H3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE paACCyXJeHUA (MHAYKTHBHBIC, JACHYKTUBHBIC, TIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

OPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONb3YEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBbBIE) MOJIENH, TPEOOPA30OBBIBATH MOJICIIbHBIE MIPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJ) DJJIEMEHTa, XHUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOM
peakiuu — MpU PEHICHUU Yy4eOHBIX MO3HABATEIBHBIX W MPAKTHUUYECKUX 3aj1ad,
MPUMEHSITh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS JJIsl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4YaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 6a3oBbIe HCCJIEI0BaTEIbCKHE AeliCTBHS:

BJIQJIETh OCHOBAMHM METOJIOB HAyYHOTO IO3HAHUS BEIIECTB M XUMHYECKHUX
peaKkuui;

dbopMyIHpOBATH LIETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEILHO C(OPMYIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJI1 (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIaJICTh HABBIKAMM CaMOCTOSITEJILHOTO IUJIAHUPOBAHMS U  TPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHS HAOIIOJATh 32 XOJA0M
mpoliiecca, CaMOCTOSITENIBHO IMPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIUPOBATH
0000IIIEHUS U BBIBObI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YyJIbTATOB UCCIEIOBAHUSI,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJICIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEOBATENIbCKOM UM TMPOEKTHOU
NESATEILHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEILHOMY
MOUCKY METOJOB PEIIEHUs MNPAKTUYECKUX 3a/lady, IMPUMEHEHUIO Pa3InYHbIX
METOJI0B TTO3HAHMS.

3) pa6ora ¢ uHpopmaueii:

OPUEHTUPOBATHCSA B PA3JIMUHBIX MCTOYHMKAX HHGOpManuu (Hay4dHO-
MOMyJIsipHAasl JIUTEepaTypa XUMHUYECKOTO COJIEpKaHUs, CIPAaBOYHBIC TIOCOOUS,
pecypcbl MHTEpHETa), aHamM3upoBaTh WHPOPMAIIUIO PA3TMUHBIX BUAOB U (HOpM
MpeJICTaBIICHHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTD;



(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHpOpPMAIlUM, HEOOXOAWMOW JUIsI  BBIMOJHEHUs YYEOHBIX 3aaad
OIpeNENEHHOrO TUIIA;

npuoOpeTaTh OMBIT HCIHOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJIbHYIO  (OpMy  TpencTaBICHHUS
uHbopMaluu (cxembl, TpaduKu, AMATPAMMBI, TAOIHIIbI, PUCYHKH U JAPYTHE);

UCIOJb30BaTh HAYYHBIM S3bIK B KauyeCTBE CpEJICTBAa IpuU pabore cC
XUMHUYECKON HMH(pOpMAIUEl: NPUMEHATh MEXIpPEeAMETHbIE ((pU3NYECKUE WU
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, OpMYJIIbl, a0OpeBUATYphl, HOMEHKIIATYPY;

UCIOJb30BaTh M NPEeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHUYECKHE CpEICTBA
HaIJISTHOCTH.

OBiaieHue yHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMHU A€HCTBHAMM:

3aJlaBaTh BOMPOCHI MO CYHIECTBY 00CYKJa€MOU TEMBI B XOZ€ JUAJIOra W/WUiIH
JUCKYCCUM,  BBICKAa3bIBaTh  MJEeH, (HOPMYIHpPOBaTb CBOM  HPEUIOKECHUS
OTHOCHUTEJIBHO BBIITOJHEHMSI PEJIOKEHHOM 3a1a4H;

BBICTYNATh C NpPE3EHTAalUUEld pPe3yJbTaTOB IO3HABATEIBHON JE€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIH COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIETOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaju3aluy Y4eOHOro npoekTa u (OpMyIHpOBaTh BBIBOIbI
10 pe3yJIbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIVIACOBAHMS IMO3HMIMA B
X0J1€ 00CYXX/IeHUSI 1 00OMEHA MHEHUSIMU.

OByajieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU AeCTBUSIMM:

CaMOCTOSATENIBHO IIJJAHUPOBATh W OCYIIECTBIIATH CBOK IO3HABATEIbHYIO
NEeATEIbHOCTh, OIpenesas €€ Leau W 3aJadd, KOHTPOJIMPOBAaTh WU IO MEpE
HEOOXOIMMOCTH KOPPEKTHUPOBATh NpeAjaraéMblii  ajdroputM ACHCTBUN NpU
BBINIOJIHEHUHM YYEOHBIX W HCCIEAOBATENIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (dexTuBHBIN crnoco0 HMX peleHuss ¢ YYETOM TMOJY4YeHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYULIECTBJISATH CAMOKOHTPOJIb CBOEU JIEATEILHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIIACC

[IpenmeTHble pe3ynabTaThl OCBOCHMSI Kypca «Opranuyeckas XuUMHS»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh  IPEACTABICHHHM O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUU SBIICHUU



npupoasl, B  (OPMUPOBAHWUU MBIIUICHUS W KYJIbTYPhl ~ JUYHOCTH, €€
(GyHKIHMOHATIBHOM rPaMOTHOCTH, HEOOXOAMMOM VISl pEIlICHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOJIHOU
cpene;

BJIQJICHHE  CUCTEMOM  XHWMHYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TMOHATHUS (XMMHYECKUH BJIEMEHT, aToOM, JJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, AJIEKTPOOTPULIATEILHOCTh, XUMHYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTass U COKpamI€HHAs), MOJIb, MOJIIpHAs
Macca, MOJISIpHBIA OO0BEM, YIIAEpOAHBIM cKeneT, (yHKIMOHAlbHAs Tpymma,
panukan, u30MepHs, U30MEpbl, TOMOJIOTUYECKHUI PAJl, TOMOJIOTH, YTJIEBOIOPO/IBI,
KHCJIOPOJ M a30TCOJEpkKAIIUME COCAUHEHUs, MOHOMEp, MOJIMMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI SI3bIK XUMHH, MHPOBO33PEHUYECKUE 3HAHMS,
JeXalye B OCHOBE IOHUMAHMUS MPUYMHHOCTA M CUCTEMHOCTH XHUMHYECKHUX
ABJICHUHM, (PAKTOJIOTUUECKUE CBEJCHUS O CBOMCTBAaX, COCTaBE, IMOJIYYCHHH U
0€30MacHOM HCTMOJb30BAHUM BAKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM NEATEIbHOCTH YETIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUM BBIABISATH XapaKTEPHbIC MPHU3HAKHU TOHSATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCMHOJb30BATh COOTBETCTBYIOLIME IMOHATUS MPH
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIIECHUI OPraHUYECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUH UCIIOIb30BaTh XHUMHUYECKYIO CUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYEeCKMX BEIIECTB U YpaBHEHUHW XUMHUYECKUX  PEaKIIU,
M3TrOTaBIIMBaTh MOJIENIM MOJIEKYJ OPraHWYECKHX BEUIECTB IS WJUIFOCTpPAlMU HX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpPMHUPOBAHHOCTh YMEHUM YCTaHABJIMBATh MPUHAJICKHOCTh H3YyUECHHBIX
OpPraHMYECKUX BEHIECTB IO MX COCTaBy M CTPOCHUIO K OMNPEICIEHHOMY
KJIACCy/Tpynmne CoeauHeHUuN (YTJIEBOMOPOIbl, KUCIOPOA U a30TCOJEpKAIIHe
COEIMHEHUSA, BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS), JaBaTb HMM Ha3BaHUS IO
cucremarnyecko HoMmenkiatype (IUPAC), a Takxke NPHBOIUTH TPHUBHAJIbHBIC
Ha3BaHUS OTACIBHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOMNUJICH, AalleTUJICH,
ATWICHTJINKONb, TIUIEpUH, (DEHOMN, (opManabIeTUll, aleTanbIeTH, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIO0Ta, OJIECMHOBAs! KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TJIF0K03a,
bpykTO3a, Kpaxmal, IeJUTI0103a, TIUIKH);

c(hOpPMHUPOBAHHOCTh YMEHUS OIpPEACIATh BHUABI XUMHYECKONW CBSI3H B
OpraHUYeCKUX COCIMHEHUSAX (OJMHAPHBIC U KPATHBIC);



c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHSTHh TOJOXKEHUS TEOPUH CTPOCHHS
opranndeckux BeimiectB A. M. byTiepoBa st 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOPMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XHMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEJACTABUTEICH PpPa3IMUHbIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, ATHJIEH, MPOIWJICH, alleTHUJIECH,
Oyramuen-1,3, merunOyramuen-1,3, OCH30J, METaHOJ, STaHOJ, ATHJICHTIUKOJb,
TJIMLIEpPUH, (EHOJI, alleTalbIeru, MypaBbUHAs W YKCYCHas KHUCJIOTHI, TJIIOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WIUTFOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HHUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHX pEaKUUi ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh UCTOYHUKHU YTJIEBOJIOPOIHOTO
Colpbsd (HE(Th, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX NEepepadOTKu U
MPaKTHYECKOEe MPUMEHEHHUE MPOTYKTOB MEePEpadOTKH;

c(OPMUPOBAHHOCTh YMEHHUW TPOBOJUTH BBIYMCIECHUS [0 XUMHYECKUM
ypaBHEHHUSAM (Macchl, 00bEMaA, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peaKuu 1O H3BECTHBIM Macce, O0BEMY, KOJIWYECTBY OJHOTO W3 HCXOJTHBIX
BEIIECTB UJTU MPOTYKTOB PEAKIINN);

c(OPMUPOBAHHOCTh YMEHHMI BIAJAETh CUCTEMOW 3HAaHUH OO0 OCHOBHBIX
METOJIaX HAayYHOT'O MO3HaHUs, UCIIOJIb3yEMbIX B XUMUHU MPU U3YYEHUH BELIECTB U
XMUMHUYECKUX SIBJICHUH (HaO0eHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIONb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHWS [UJIsl TPUHATHS pEIICHWHA B
KOHKPETHBIX JKU3HEHHBIX CHUTYyalllsX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHHUEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOJIIOaTh MPaBUIIa MOJb30BaHUS XUMUYECKOM
MoCcyIol U J1abOpaTOPHBIM OOOpPYJOBAaHUEM, a TaKXKe MpaBuia OOpalleHUus C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHSMHU IO BBIOJHEHUIO Ja00OpaTOPHBIX
XUMHYECKHX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBHINOJHATH XUMHUYECKHI
HKCIEPUMEHT (IPEBpAIICHNs OPraHUUYECKUX BEUIECTB PU HArpeBaHUU, MOITyYCHHE
OTHJIEHA M M3YyYEHHWE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIIMH OPTaHUYECKUX
BEILECTB, JCHATypauusi OEJKOB MpPU HArpeBaHUM, LIBETHbIE PEAKUUU OEJIKOB) B
COOTBETCTBMM C TMpaBWJIaMH TEXHUKH OE€30MacHOCTH TMpU OOpalleHUH C
BEUIECTBAMH U J1a0OpaTOPHBIM OOOPYIOBaHUEM, NPEICTABISATh PE3YJIbTAThI
XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3alucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GOopMyITHPOBATH BBIBOJBI HA OCHOBE ITHUX PE3YJIbTATOB,;

chOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAITU3UPOBATh XUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHMKOB (CpEeICTBa MacCOBOMU
uHpopMaiuu, HTepHET U ApYyTUX);



cOPMHUPOBAHHOCTh  yYMEHHH  COOJIOAaTh  TpPaBWJIA  JKOJOTUYECKU
1EJeCO00pa3HOro MOBeACHUsIT B OBITY W TPYAOBOW JEATENBHOCTH B LEJSAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYXKAIOLIEH MNPHUPOJHON CpeAbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUS Ha >KUBBIE OPraHU3MBbl OIPEIEIEHHBIX OPraHUYECKUX
BellleCTB, MoHuMas cMbica nokazarens [IJIK, mosicHATh Ha mpuMepax CHoCOOBI
YMEHBIICHUSI W NPENOTBPALICHUS HMX BPEIHOTO BO3JACKUCTBUS HA OpPraHU3M
YEJI0BEKA;

JUIst 0OyYaronMXcsi ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAaX IIO3HAHMS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUIA CIIETIBIX M CHAa0OBUAAIIMX OOYy4YaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO0 cUCTeMy oOo3HaueHui JI. bpains mis 3anmucu XUMHUYEeCKuX

dbopmy:.
11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOCHHUSA Kypca «OOImas M HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJACTABICHUN: O XMMHUYECKOW  COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, POJU XHUMHUU B T[O3HAHUU SIBJICHUU
npuposibl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYphl JIMYHOCTH, €&
(GYHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS pEIICHHS TPAKTUUECKUX 3a/1a4
1 DKOJOTUYECKH O0OOCHOBAHHOTO OTHOIICHMS K CBOEMY 3JIOPOBBIO U MPHUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHWYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE TOHATHSA (XMMHYCCKUN DIIEMEHT, aToM, HW30Tom, S-, P-, -
AIICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM O00BEM,
BAJICHTHOCTb, DJICKTPOOTPHUIATEILHOCTh, CTENIEHb OKHCIICHUS, XUMHYECKasi CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNIMUECKasi, BOJAOPOAHAS), KpUCTATMYECKasl peleTKa,
TUMBl ~ XUMHUYECKUX  pEaKlHi, pacTBOp, OJIEKTPOJUTHI, HEIICKTPOJUTHI,
AJEKTPOJUTHYECKAsE JAUCCOLMAIMS, OKHUCIUTENb, BOCCTAHOBUTEIh, CKOPOCTH
XUMHYECKON peakIui, XHMHYECKOE PAaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AIEKTPOJUTUYECKON Juccoruanuu, nepuoandyeckui 3axoH . M. Menneneesa,
3aKOH COXPaHEHHWsI MacChl BEIIECTB, 3aKOH COXPAHECHHS U MPEBpAIlCHUs YHEPTUU
P XUMUYECKUX PEaKIHUiX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUHN S3BIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JIeKAIlie B OCHOBE IMOHUMAHHUS TMPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBJICHHUH, (DaKTOJIOTHUCCKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YECHHUH U 0€30MacHOM MCIOJIb30BAHUM BaXKHEHIITUX HEOPTraHUYECKUX
BEILIECTB B OBITY U MIPAKTUYECKOMN JAEATEILHOCTH YEIOBEKA,



c(OPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIE MPU3HAKU TOHSATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSATHS NPU
ONMCAHUM HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLCHUI;

c(OPMUPOBAHHOCTh YMEHHMM HCIOJIb30BATh XUMHUYECKYI0 CHMBOJIUKY JUIS
cocTtaBieHUss (OpMyJl BELIECTB W yPAaBHEHUH XUMHUYECKHX pEaKuil,
cuctematuieckytro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKHUX BeUIeCTB (yrapHblid ra3, yrJEKHCIbIA Ta3, aMMHUaK, rall€Has
U3BECTb, HETALIEHAs U3BECTb, IUTHEBAS COJIA, IUPUT U JPYTHUE);

c(OpPMUPOBAHHOCTb YMEHUI OIPENEIATh BaJIECHTHOCTh U CTENIEHb OKUCIICHMUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHAX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPOJIHASA) B COCIUHEHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BELIECTBAa (aTOMHAs, MOJEKYJSpHas,
WOHHAs!, METAIJTIMYECKAsI), XapaKTep Cpellbl B BOJHBIX PACTBOPAaX HEOPIaHHMYECKUX
COCIUHECHUM;

c(OpPMHUPOBAHHOCTb YMEHUU YCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIe
COEJIMHEHUU (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETAIIbI, OKCUbI, OCHOBAHUS,
KHUCIIOThI, aM()OTEpHBIE TUAPOKCUBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUH PACKPHIBATh CMBICI MEPUOINYECKOrO 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c()OPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 73yeMeHTOoB 1-4 mnepuonoB Ilepumoanyeckoil CUCTEMBI
xumuueckux smemenToB J[. M. MenpeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
DIIEKTPOHHBIE opourtamm, «3HEPreTUYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHMX DJIEMEHTOB M UX COCIMHEHUI
0 repuoAaM U rpynmam llepuoandeckon CHCTEMbI XUMAYECKUX AeMeHTOB [l. 1.
Menneneena;

cOpPMUPOBAHHOCTh ~YMEHHUW  XapakTepus3oBaTh  (OMHCHIBATh)  OOLIUE
XUMHUYECKHME CBOMCTBA HEOPraHMYECKUMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOW CBSI3W MEXIAY HEOPTraHUYECKHUMH
BEILIECTBAMH C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIIMPOBATH XUMUYECKUE PEAKIMU 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BEUIECTB, TEIIOBOMY
abdexTy peaknuu, U3MEHEHHIO CTETICHEH OKHUCIECHHUS JJIEMEHTOB, OOpaTUMOCTH
pEeaklny, y4aCTHIO KaTaau3aropa);

c(hOPMHUPOBAHHOCTh YMEHHMI COCTaBIISATh YpPABHEHUS PEAKIMI pa3IMyHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, yYUThIBas
YCIJIOBHS, IPX KOTOPBIX 3TH PEAKIMKU UAYT 0 KOHILIA;



c(hOPMHUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIUH, MOATBEPKIAIONINE
KAUeCTBEHHBI COCTaB pPAa3JIMYHBIX HEOPraHWYECKUX BEIECTB, PACIO3HABAThH
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

c(OPMUPOBAHHOCTh ~YMEHUH  pPACKPBIBATH CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPECTBOM COCTABJIEHUS JIEKTPOHHOrO OanaHca
ATUX PEaAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBHCUMOCTh CKOPOCTH XUMHUYECKON
peakiuu OT Pa3NuYHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3naerctsus (npunuui Jle [latensbe);

c(hOPMHUPOBAHHOCTh YMEHHHM XapaKTepU30BaTh XUMHUYECKHUE TIPOIECCHI,
JIeXkKalMe B OCHOBE MPOMBIIUICHHOTO MOJIYYE€HHUS] CEpHOM KHUCIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCThH MPEJACTABICHUN 00 OOIIMX HAyYHBIX MPUHIUNAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAHUEM
MOHATUSI «MaccoBas JI0Jsl BEILIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHUHN Ta3oB
MPU XUMUUYECKUX PEaKIMIX, MACChl BEIIECTBA UM 00BbEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU OOBEMY OJHOTO M3 YYACTBYIONIMX B PEaKIUU
BEIIIECTB, TEIJIOBOr0 3¢ (deKTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHUsS MacChl
BEIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPT UM,

c(hOpMHUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUJIa MOJIb30BaAHUS XUMUYECKOM
MOoCy/Iol U J1abOpaTOpHBIM O0OpPYAOBaHHMEM, a Tak)Ke MpaBwia OOpalieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHPOBAHHOCT, YMEHUW IIJIAHUPOBATh W BBIMOJHATE XUMUYCCKUN
AKCIEPUMEHT (Pa3JIoKEHHUE MEPOKCHA BOJOPOJia B MPUCYTCTBUHU KaTaauzaTopa,
OMpeNeJICHHEe CpeAbl PACTBOPOB BEIIECTB C MMOMOUIBIO  YHUBEPCAIBHOTO
WHIUKATOPa, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIlvH,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIiMu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE KCIEPUMEHTAIBHBIX 3a7ay 10
temam «Metamuib» U «HemeTamib») B COOTBETCTBUU C MpaBWJIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (GOpME 3amucH
ypaBHEHUN COOTBETCTBYIOIIMX PEAKIU U (POpMyIUpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUM KPUTUUECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(OpMAIUIO, TOIYYaeMyl0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBa MacCOBOU
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);



chOPMHPOBAHHOCTh ~ yYMEHHH  COOMIOAaTh  MpaBWia  DKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBENECHUsT B OBITY W TPYAOBOM JESTENBHOCTH B LEIAX
COXpPAaHEHHSI CBOErO 3JI0POBbS M OKPYXKAIOLIEW HPUPOJHOM CpeIbl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBUS HA KUBBIC OPraHU3Mbl ONPEACIIEHHBIX BEUIECTB, HOHUMAs
cmbicn mokasarens [I/JIK, moscHATe Ha mpuMepax CrocoObl YMEHBLICHUS U
IPEIOTBPAIICHUS X BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

s 00y4aronuXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMEHHE
IPUMEHATh 3HAHHS OO0 OCHOBHBIX [JOCTYIHBIX METOJAX II03HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX M CHA0OBUASIIUX OOYYaIOIIMXCA: YMEHUE HCIOIb30BATh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins s 3anmucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Konrpoabnbie | IlpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTruueckue 0CHOBbI OPraHHY€eCKO XUMHUHU
IIpenmer oprannueckoit xumuu. Teopust bubnuorexa [JOK
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3 https://lesson.academy-
M. bytieposa content.myschool.edu.ru/04/10
Wroro mo pazneny 3
Pasznen 2. YraeBoaopoabl
bu6mmoteka [IOK
2.1 ITpenenbHbIE YIIIEBOAOPO bl — AJIKaHbI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
HemnpenenpHbIe yriieBoOPOIBI: ATKEHBI bubmorexa HOK
2.2 anKap oL anxﬁm POARL: ’ 6 1 https://lesson.academy-
. ’ content.myschool.edu.ru/04/10
bu6nmoreka [JOK
2.3 ApomaTH4ecKre yriaeBog0pOIbl 2 https://lesson.academy-
content.myschool.edu.ru/04/10
ITpupoHBIE NICTOYHHUKH YTIEBOIOPOIOB bubmnorexa [IOK
24 pup 5 yr P 3 1 https://lesson.academy-
1 X TIepepabotia content.myschool.edu.ru/04/10
Hroro no paszneny 13

Pa3nen 3. Kuciopoacoaep:kamme opranudeckue coeIHHeHust



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

bu6mmoreka [IOK

3.1 Cnuptsl. Oenon 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Anpnerunsl. KapOoHOBBIE KUCITOTHI. bubmorexa OK
3.2 C o 7 https://lesson.academy-
JIOMHBIC SQHUPLL content.myschool.edu.ru/04/10
bu6mmoreka [IOK
3.3 VYrineBoanl 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Wroro mo pazneny 13
Pasnen 4. A3orcoaeprkaiyue oprannyeckue coeTuHeHust
bub6mnoreka [IOK
4.1 AMuHBl. AMUHOKHACIIOTEL. beku 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Uroro no pazneny 3
Pa3nes 5. BoicokoMoJieKyJIsipHbIe COeIMHEHHU S
bu6mmoreka [JOK
5.1 ILnactmaccel. Kayuyku. Bosiokna 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Uroro no pazneny 2
OBIIEE KOJIMYECTBO HACOBIIO 34

[TPOI'PAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KITACC

KounvecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3nen 1. TeopeTnyeckue 0CHOBbI XMMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH bubnuorexa [JOK
1.1 u [lepunonnueckas cucremMa XUMHYECKUX 3 https://lesson.academy-
anemeHToB JI. 1. MenneneeBa content.myschool.edu.ru/04/11
bubmuoreka [JOK
Ctpoenue BeiecTsa. MHOrooopasue
1.2 p B p 4 https://lesson.academy-
Betiects content.myschool.edu.ru/04/11
bub6mnoreka [IOK
13 XUMUYECKUE pEaKLuu 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Uroro o pazneny 13
Pazgen 2. Heopranuyeckasi XuMust
bu6mmoreka [IOK
2.1 MerTasnsl 6 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6mmoreka [JOK
2.2 Hemeramisl 9 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6mmoteka [IOK
CBsi3p HEOPTaHUYECKUX U OPTaHUIECKIX
2.3 - 2 https://lesson.academy-
m content.myschool.edu.ru/04/11
Hroro no pazaeny 17
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Paznen 3. XumMus ¥ :KU3HL

bu6mmoreka [IOK
3.1 XUMHUSA U )KU3HDb 4 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazgeny 4
OBLIEE KOJIMYECTBO HACOB I1O 34

I[TPOTPAMME
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https://lesson.academy-content.myschool.edu.ru/04/11




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunyecTBO 4acoB JyieKTpOHHbIe LU (POBbIE
Ne Jara P unpp
Tema ypoka Kontpoasnbie | IlpakTnyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3Y4YEeHUsS
padoThI padoThI pecypcbl
[Ipenmer oprannyecko XuMuu, e€ bubnuorexa [JOK
1 BO3HHUKHOBEHHUE, Pa3BUTHE U 1 https://lesson.academy-
3HAYEHUE content.myschool.edu.ru/04/11
Teopust cTpoeHUs OPraHUuYECKUX bubnuorexa [JOK
2 coenuneHuit A. M. bytiepona, e€ 1 https://lesson.academy-
OCHOBHBIE TTOJI0KEHUS content.myschool.edu.ru/04/10
[IpencraBnenue o kinaccupuxanuu
OpraHMYECKUX BEIIECTB. bubnnorexka [HOK
3 Homenknarypa (cuctemaTuieckasi) 1 https://lesson.academy-
Y TPUBUAJIbHBIC Ha3BaHUs content.myschool.edu.ru/04/10
OpPraHUYECKUX BELIECTB
bu6mmoreka [JOK
AJKaHBI: COCTaB U CTPOCHHUE,
4 COMOTOrMHecKIti Ds 1 https://lesson.academy-
oMooTITHee P content.myschool.edu.ru/04/10
. bu6mmoreka [JOK
Mertan u 3TaH — OpocTeuIe
5 DeCTABHTCIH ATKAHOR 1 https://lesson.academy-
pedt content.myschool.edu.ru/04/10
bu6mmoreka [JOK
AJIKEHBI: COCTaB U CTPOCHHUE,
6 cBOMCTEA 1 https://lesson.academy-
content.myschool.edu.ru/04/10
. bu6nmmorexa [JOK
OTWIIEH U IPOMUIIEH — MPOCTeHIIne
7 e NCTABITCI ATKEHOR 1 https://lesson.academy-
peA content.myschool.edu.ru/04/10
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[TpakTuueckas padora Ne 1.

bubmuorexa [JOK

8 «lTonyueHue 3THIICHA U U3YYCHUE https://lesson.academy-
€ro CBOMCTB» content.myschool.edu.ru/04/10
Ankanuensl. byraauen-1,3 u bubmuorexa [JOK
9 MeTmiOyraauen-1,3. [Tomydenue https://lesson.academy-
CHHTETUYECKOT0 KaydyKa U PEe3UHBI content.myschool.edu.ru/04/10
AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH P bubmorexa [TOK
10 A emnel; pocTelmm ' https://lesson.academy-
H P content.myschool.edu.ru/04/10
MIPEICTABUTEND AIKUHOB
bub6mnoreka [IOK
Boruncnenus o ypaBHEHHUIO
11 y https://lesson.academy-
XHMITHECKON peakitu content.myschool.edu.ru/04/10
) bub6mnoreka [IOK
ApeHbl: 6EH30I1 U TOJIYOJI.
12 TOKCHIHOCTE ADCHOR https://lesson.academy-
P content.myschool.edu.ru/04/10
I'eneTnueckast cBs3b bu6mmoreka [IOK
13 YIJIEBOAOPOAOB, IPUHAUIEKAIIUX K https://lesson.academy-
pa3IMYHBIM KJlaccam content.myschool.edu.ru/04/10
[TpupoaHbIE HCTOYHUKH
YIIEBOIOPOAOB: MIPUPOIHBIN ra3 u bubmorera [TOK
14 MOy THBIC He(i)T;IHBIe ra3bl, HeQTh U nttps://lesson.academy-
yr N ’ content.myschool.edu.ru/04/10
MIPOJIYKTHI €€ rmepepadboTKu
[IpupoaHble HCTOYHUKHU
. . bu6mmorexa [IOK
YTJICBOIOPOIOB: TIPUPOJIHBIN ra3 U
15 NOIyTHBIE HEPTSHBIE ra3bl, HEPTH U ttps://lesson.academy-
T ) ’ content.myschool.edu.ru/04/10
MPOAYKTHI €€ repepaboTKu
16 KoHnTtponbHas paboTa mo pazaeny

«YTIIeBOIOPOABD
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HpCI[GJ'IBHBIC OAHOATOMHBIC CITMPTHI:

bubmuorexa [JOK

17 MeTaHOJI 1 3TaHo. BomopoaHas https://lesson.academy-
CBS3b content.myschool.edu.ru/04/10
MHOroaroMHbIE CIIUPTHI: bubmorexa IIOK

18 PTbE: https://lesson.academy-
DTHJICHIJIHKOIE 1 TIICPHH content.myschool.edu.ru/04/10
DEeHOJ: CTPOCHUE MOJIEKYJIbI, bu6mmoreka [IOK

19 buznyecKkue 1 XUMUYECKHE https://lesson.academy-
CBOMCTBA, IPUMEHEHUE content.myschool.edu.ru/04/10
Anpaeruzbl: hopMaIbaeTUua U bubmorexa [IOK

20 ' Anterom https://lesson.academy-
AHCTATRACTIL. ALCTO content.myschool.edu.ru/04/10
OIHOOCHOBHBIE TIPEIETBHBIE bu6mmoreka [IOK

21 KapOOHOBBIC KHCIIOTHI: MypaBbUHAS https://lesson.academy-
U yKCycHast content.myschool.edu.ru/04/10
[TpakTuyeckas padora Ne 2. bubnnoreka [JOK

22 «CBoiicTBa pacTBOpa YKCyCHOM https://lesson.academy-
KHCIJIOTBD) content.myschool.edu.ru/04/10
CreapuHoOBas U 0JIEMHOBAs bubnnorexka [JOK

23 KHUCJIOTBI, KaK MPEJICTaBUTENIN https://lesson.academy-
BBICHIMX KapOOHOBBIX KHCIOT content.myschool.edu.ru/04/10
MpIa Kak COJTH BBICIITAX bubmuorexa [JOK

24 KapOOHOBBIX KUCIIOT, UX MOIOLIEe https://lesson.academy-
JIEHCTBUE content.myschool.edu.ru/04/10
CrnoxHbIe (OUPHI KaK MPOU3BOTHBIE bubnmoreka [JOK

25 KapOOHOBBIX KUCIOT. ['uapou3 https://lesson.academy-
CJIOKHBIX 2(prpoB content.myschool.edu.ru/04/10

26 Kupbl: Tuaponus, npuMeHeHHe, bubnmnoreka [JOK

Ouostornueckasi pojb )KHPOB

https://lesson.academy-
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content.myschool.edu.ru/04/10

VYTrneBoasl: COCTaB, KilaccuuKaus.

bubmuoreka [JOK

27 Baxueiimune npeacraBuTeNu: 1 https://lesson.academy-
III0K03a, (PpyKTO3a, caxapo3a content.myschool.edu.ru/04/10
Kpaxman u nemnronos3a kak bubmorexa HOK
28 HDOTHEC HOMHMEDEL 1 https://lesson.academy-
pHpor AHMEP content.myschool.edu.ru/04/10
KonTponbnas pabota o pasaeny
29 «Kucnopoaconepxkaniue 1
OpPTraHUYECKUE COCTMHEHUS»
bubmuoreka [JOK
30 AMWHBI: METHJIAMUH U aHUJIHH 1 https://lesson.academy-
content.myschool.edu.ru/04/10
AMHMHOKHUCIIOTHI KaKk aM(pOTEpHBIS bu6mmoreka [IOK
31 OpPraHMYECKHUE COETUHEHMS, UX 1 https://lesson.academy-
ononoruueckoe 3HaueHue. Ilentrant content.myschool.edu.ru/04/10
benku kak npupoaHbie bubmmorexa TIOK
32 BBICOKOMOJICKYIISIPHBIE COCTMHEHUS L fitps:iilesson.acaemy-
JICKY AP a content.myschool.edu.ru/04/10
bu6mmoreka [IOK
OCHOBHBIE TOHATHUS XUMUU
33 BBICOKOMOJIEKYJISIPHBIX COEIUMHEHUI L fitps:iflesson.academy-
yip a content.myschool.edu.ru/04/10
OCHOBHBIE METO/IbI CHHTE3a bu6mmorexa [IOK
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHHU. 1 https://lesson.academy-
[InmacTmaccel, Kaydyyku, BOJIOKHA content.myschool.edu.ru/04/10
OBHIEE KOJIMYECTBO YACOB IT1O 34

[TPOI'PAMME
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11 KITACC

KoanyecTBo 4acoB

JJeKTpoHHbIEe LM (POBbLIE

Ne Hara
Tema ypoxa Konrpouabnsie | IIpakrnyeckue oOpa3oBaTe/bHbIE
n/n Bcero H3YyYeHHUs
padoTbI padoThbI pecypcbl
. bu6mmoreka [IOK
XUMUYCCKUH DJIEMEHT. ATOM.
1 5 ? 1 https://lesson.academy-
JIEKTPOHHAsI KOH(PUTypaLKs aTOMOB
P ypatt content.myschool.edu.ru/04/11
Ilepronnueckuii 3aKOH 1
[Tepunonnueckas cucrema
bu6mmorexa [IOK
XUMHYECKHX 3eMeHToB /I, H.
2 MeHeTeena. HX CB3E C 1 https://lesson.academy-
A D . content.myschool.edu.ru/04/11
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHUX DJIEMEHTOB U UX
COEMHEHUH 110 TpyNIaM 1 bubnuoteka [JOK
3 nepuoaaM. 3HaueHue 1 https://lesson.academy-
MEPUOANYECKOT0 3aKOHA U CUCTEMBI content.myschool.edu.ru/04/11
XUMHYECKHX d1eMeHTOB [[. 1.
MeHnieneeBa B pa3BUTHH HayKU
Crpoenue BeniecTBa. XUMHYECKast
" bubnuorexa [JOK
CB#I3b, €€ BUJIBI, MEXaHU3MbI
4 06hazosa OBATTCHTHOMN CBA3 1 https://lesson.academy-
BaHM KOBAJCHTHOM CBS3H.
P content.myschool.edu.ru/04/11
Bonoponnas cBs3b
BanentHocCTb.
bu6mmorexa [IOK
DIEeKTPOOTpULIATENBbHOCTh. CTENEeHb
5 oKICTe BemmecTsa 1 https://lesson.academy-
KUCJICHHSA. TB
. content.myschool.edu.ru/04/11
MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOTO
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CTPOCHUA

ITonsarue o JUCIICPCHBIX CUCTEMAX.

bu6mmoreka [IOK

6 VcTrHHBIE U KOJUTOMAHBIE PACTBOPHI. https://lesson.academy-
MaccoBas 10J1s BEIIECTBA B pacTBOpE content.myschool.edu.ru/04/11
Knaccudukanus u HoMmeHKIaTypa

. bub6mmoreka [IOK
HEOPTraHUYECKUX COCTMHECHHI.
7 U —— https://lesson.academy-
HETUYECKasl CBSI3b HEOPTaHUIECKIX
P content.myschool.edu.ru/04/11
BEII[ECTB, PA3IMYHBIX KJIACCOB
Kiaccupukanuss XuMHIecKux
peaKkIuil B HEOPraHUYECKON 1
. bubmuorexa [JOK
OpraHUYECKON XUMHUH. 3aKOH
8 coxDaHe ACCLL BOIICCTE: 3AKO https://lesson.academy-
XPaHEHUS MacChl B TB; 3aKOH
P B content.myschool.edu.ru/04/11
COXpaHEHHUs U MPEeBpallleHUs YHEPTHH
MIPU XUMHYECKHUX PEaKIHIX
bubnmnoreka [JOK
CxopocTtb peakiuu. OOpaTumbie 1
9 X https://lesson.academy-
€akIu. XMMHYECKOE paBHOBECHE
pearh p content.myschool.edu.ru/04/11
[Tpaktuyeckas padora Ne 1. bubnnorexka [JOK

10 «BnusHue pa3nuuHbIX (HaKTOPOB Ha https://lesson.academy-
CKOpPOCTbh XUMUYECKOU PEAKIIUN content.myschool.edu.ru/04/11
DIEKTPOTUTHIECKAsS JUCCOIHAITHSI.

[TonsiTHE O BOJIOPOTHOM TOKA3aTEIe bubmuorexa [JOK

11 (pH) pactBopa. Peakiiuu nonnoro https://lesson.academy-
oOMeHa. ['uaponu3 opraHuuecKkux u content.myschool.edu.ru/04/11
HEOPTaHUYECKHUX BEIECTB
OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC bubmuorexa [JOK

12 peakuuu. [lonsarue o6 anexTpoanze https://lesson.academy-
pacIuIaBoB U pacTBOPOB COJIEH content.myschool.edu.ru/04/11

13 KoHnTtposbHas paboTa 1o pazaeny
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((TeopeTI/I‘ICCKI/Ie OCHOBBI XUMHHN»

Mertamisl, UX MOJOXKESHHUE B
[Iepuoanueckoii cucreme
XUMHUYECKHX dieMeHToB /1. 1.

bubmuoreka [JOK

14 MeHIeneeBa 1 0COBCHHOCTIL https://lesson.academy-
a content.myschool.edu.ru/04/11
cTpoeHust atroMoB. O01IHe
(bU3HYECKHEe CBOMCTBA METAINIOB
CnuiaBbl METAJLIOB. bu6mmoreka [IOK
15 DIEKTPOXUMUUYCCKUN PSTT https://lesson.academy-
HaIpsKEHUN METaJJIOB content.myschool.edu.ru/04/11
XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX
. . . bubmuorexa [JOK
METAJIOB (HATPUM, KU, KaJIbIIUH,
16 M, ATIOMUHI) 1 1X https://lesson.academy-
. content.myschool.edu.ru/04/11
COCTMHCHU I
. bu6mmoreka [IOK
XUMUYECKUE CBOMCTBA XpOMa, MEJIH
17 U —— https://lesson.academy-
A content.myschool.edu.ru/04/11
. bu6mmoreka [IOK
XHUMHYECKUEe CBOMCTBA ITMHKA,
18 RN https://lesson.academy-
s content.myschool.edu.ru/04/11
[IpakTuueckas padbora Ne 2. bubnuoreka [IOK
19 "Pemenne s3kCIepUMEHTaIbHBIX https://lesson.academy-
3a7a4 o treMe «MeTtamiasi»" content.myschool.edu.ru/04/11
Hewmeramnel, uX MMojgoXKeHNE B
[Tepuoanueckoii cucreme bubnuorexa [IOK
20 XUMHYECKUX deMeHToB J[. W. https://lesson.academy-
MeHeneeBa 1 0COOCHHOCTH content.myschool.edu.ru/04/11
CTPOCHHUSI aTOMOB
21 ®uznyeckue CBOKWCTBAa HEMETAJLIOB. bu6mmorexa [IOK
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ANOTpOIUs HEMETaIIOB (Ha
npuMepe Kucaopoaa, cepsl, pochopa
U yriepoja)

https://lesson.academy-
content.myschool.edu.ru/04/11

XUMHYEeCKHE CBOMCTBA raJJOrCHOB,

bu6mmoreka [IOK

22 DL I HX COGTHHCHI https://lesson.academy-
p A content.myschool.edu.ru/04/11
. bu6mmoreka [IOK
XuMHYecKHe CBOMCTBA a30Ta,
23 (ocopa i 1X coeHHEHMji https://lesson.academy-
P A content.myschool.edu.ru/04/11
. bubmnoreka [IOK
XUMUYECKHE CBOMCTBA YIIIepo/a,
24 COEMEIAL T X COe MHHeN https://lesson.academy-
P A content.myschool.edu.ru/04/11
. bubmnoreka [IOK
[IpuMeHeHne BaKHEHIIIUX
25 S —— https://lesson.academy-
A content.myschool.edu.ru/04/11
O06o0meHre U cucTeMaTH3aIus
3HaHuH 110 TeMe «HemeTtammbiy. bu6mmoreka [IOK
26 Bbruucnenus no ypaBHeHUsIM https://lesson.academy-
XUMUYECKHUX PEaKIni 1 content.myschool.edu.ru/04/11
TEPMOXHUMHYECKHE PACUETHI
[IpakTrueckast pabora Ne 3. bubnuoreka [IOK
27 «Pemienne 3kcriepuMeHTaIbHbIX https://lesson.academy-
3agad4 mo treMe "HemeTtamie"» content.myschool.edu.ru/04/11
08 KonTponbhas paboTa o remam
«Metamnei» 1 «HeMmeTanas»
Heoprannueckue u opranudeckue bubnnorexka [JOK
29 KucIoTel. Heopranuueckue u https://lesson.academy-
OpPraHNYEeCKHE OCHOBAHUS content.myschool.edu.ru/04/11
30 AMdoTepHbIE HEOPTaHUYECKUE 1 bubmuorexa [JOK
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OpraHU4Y€CKUC COCIUHCHU .
I'eneTnueckas cBI3b HEOPTraHUYCCKUX
N OPpraHn4€CKHUX BCIICCTB

https://lesson.academy-
content.myschool.edu.ru/04/11

Poinp xuMun B o0ecieueHun

. . bubnmoreka [JOK
9KOJIOTUYECKON, YHEPTETUIECKON U
31 5 6 1 https://lesson.academy-
[THILEBOM DE3OMACHOCTH, PasBUTHH content.myschool.edu.ru/04/11
MEIUIUHBI
[TpencraBnenust 06 0OUIMX HAYYHBIX bubnuorexa [JOK
32 IIPUHIUIIAX POMBIILIEHHOTO 1 https://lesson.academy-
MOJIyYEHHS] BaXKHEHUIINX BEILIECTB content.myschool.edu.ru/04/11
bub6mnoreka [IOK
YenoBek B MUPE BEIIECTB U
33 1 https://lesson.academy-
MaTepHajion content.myschool.edu.ru/04/11
bub6mnoreka [IOK
34 XuUMHS ¥ 310pOBbE YEIIOBEKA 1 https://lesson.academy-
content.myschool.edu.ru/04/11
OBIIEE KOJIMYECTBO HACOBIIO 34

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Craakos C.A.,
Axunonepnoe o6mectso «M3narensctBo «lIpocBemenue

* Xumus, 11 knacc/ I'abpuensu O.C., O611ecTBO ¢ OrpaHUYEHHON
O0TBETCTBEHHOCTHIO «JJPODA»; AkimonepHoe obmiecTBo «M3narenscTBo

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

MUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubimoreka [{OK https://urok.apkpro.ru/

PO https://resh.edu.ru/subject/5/

Sxmacc https://www.yaklass.ru/


http://www.yaklass.ru/
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