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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMuM Ha ypOBHE CpeHEro 001iero oopazoBanus pa3paboTaHa Ha
ocHoBe PDexnepanbHOro 3akoHa oT 29.12.2012 Neo 273-®3 «0O06 oOpa3zoBaHuu B
Poccuiickoii ®depneparun», TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS (eaepaibHOM
oOpa3zoBaTeapHOM mporpamMmbel cpenHero o6Omiero ooOpaszoanus (POII  COO),
OpeaCTaBlIeHHbIX B DenepaJlbHOM TrOCYJapCTBEHHOM O0pa30BaTEIbHOM CTaHAapTe
COO, c¢ yuérom Kouuenuuu mnpemnojgaBaHus ydeOHOTO TMpeaMeTa «XUMHS» B
oOpa3oBarenpHbIX opranuzauusax Poccuiickoil Denepauuu, peasn3yrIUX OCHOBHBIE
oOpa3oBaTenpHbIE MPOrpaMMbl, M OCHOBHBIX IMOJOXEHUNH «CTparerud pa3BUTHUS
Bocriutanusi B Poccuiickoit @enepanuu Ha nepuon o 2025 roma» (Pacnopsbkenue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0JIOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K OMpPEACIICHUI0 00ei
CTpaTeruu 0Oy4YeHUs, BOCIUTAHUSA U Pa3BUTUS OOYYAIOLIMXCS CPEeACTBaAMHU y4eOHOTO
npeamera «Xumusa» ansa 10-11  kmaccoB Ha 0a30BOM  ypOBHE COCTaBWIIH
koHnenryanbupie mojoxkeHuss OI'OC COO o B3auMoOOyCIOBICHHOCTH IIETEH,
COJiep)KaHusl, pEe3yJbTaTOB OOy4yeHUs] U TpeOOBaHUM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XuMHUYECKoe 00pa3oBaHUE, MOJIyYaeMO€ BBIMYCKHUKaMH 0OLIeo0pa3oBaTenbHON
OpraHM3alliM, SBJSETCS HEOThEMJIEMOW YacThi0O MX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBepUIAIONIMM JTAallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KJIFOUEBBIX I[EHHOCTEH, MPUCYIIMX IIEJIOCTHOM CUCTEME XMUMHUYECKOTO 00pa3oBaHUS.
OTH LIEHHOCTHU KacCaloTCs TO3HAHUS 3aKOHOB NMPUPOJIbI, HOPMHUPOBAHUS MUPOBO33PEHUS
U o0uIeil KyJIbTypbl YeJIOBEKa, a TAaKKe HKOJOTMYECKM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBbI0 M MNPUPOAHON cpene. Peanmusyercs Xumuuyeckoe 00Opa3zoBaHUE
oOyJarommxcsi Ha ypPOBHE CpPEIHEro oO0Iero oOpa30BaHMs CpPEJCTBAMHU Y4eOHOIO
npeamera « XUMHus», COAEPKAHUE U MOCTPOEHUE KOTOPOTrO OMPENEIEHbl B IPOrpaMMe
[0 XMMUU C YYETOM cHelU(PUKN HAYKU XUMHUH, €€ 3HaYEHUsI B MIO3HAHUU MPUPOJIbI U B
MaTepualbHOW JKU3HU OOILIECTBA, a TAKXE C YYETOM OOLMX IeJied M MPUHIIHIIOB,
XapaKTEePU3YIOMINX COBPEMEHHOE COCTOSTHHE CHCTEMBI CPEIHEr0 00Imero oopazoBaHus
B Pocculickoit @enepanuu.

XUMHSI KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIrpaeT ocoOyl poyib B
COBPEMEHHOW LMBUJIM3ALMK, B CO3JaHUU HOBOM 0a3bl MaTepUalbHOW KylbTyphl. OHa
BHOCHT CBOM BKJaJ B (OPMHUPOBAHUE PALMOHAIBHOTO HAYyYHOTO MBIIUICHUS, B
CO3/IaHHE€ LIEJIOCTHOTO IMpPEJACTaBICHUsI 00 OKpYy)KallleM MHpE Kak O €IUHCTBE
OpUpPOABl W YEJIOBEKa, KOTOopoe (GOpMHUpPYETCS B XUMUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAKIIEr0 MHpPA, OCO3HAHUSA B3aWMOCBSIZHM MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00J1aCTSIMU IPUMEHEHUSI.

TecHO B3auMOAEWCTBYsSI C JAPYTMMH €CTECTBEHHBIMU HayKaMHu, XUMHS CTajna
HEOTHEMJIEMON YacThI0O MHUPOBOM KYJIBTYpbl, HEOOXOIHWMBIM YCJIOBHUEM YCIIEUIHOTO



TpyJa M SKM3HM Kaxaoro uwieHa oOmiectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3ujaTeNibHasl, KaK HayKa BHICOKUX TEXHOJIOTUI HAMpaBJICHA HA PEIIeHNE T100aTbHBIX
npo0iieM YCTOWYMBOIO pa3BUTHUSL 4YEJIOBEUECTBA — CBHIPHEBOM, HHEPreTUYECKOMH,
NUIIEBOM, SKOJOTNYECKON O€30IaCHOCTH U OXPaHBbI 37 0POBBA.

B coorBerctBUM ¢ OOmMMHU LEASMU M MPUHLMIIAMH CPEIHEr0 OOLIEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10-11 kmaccel, 6a30BbIi YpOBEHb
U3Yy4YCHUS]) OPUEHTHUPOBAHO TPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaronmxcsi, He00OXOJUMYI0 UM JIJIsi BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB,
YCHEIIHOIO BKIIIOUEHMS B KM3Hb COLIMYMa, MPOAOJKEHUSI 00pa3oBaHUsl B Pa3IMYHBIX
00J1aCTSAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstomuMu ~ TipeAMeTa  «XUMHUSD»  SBISAIOTCS  0a30Bble  KypCehl  —
«Oprannveckas xumusi» U «OOmas W HeopraHWYecKas XHUMHs», OCHOBHBIM
KOMITIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHUW MO HEOPraHMYeCKOW XUMHH (C BKJIIOUCHHEM 3HAHUM U3 OOl XUMHUU) U
OpraHn4eckon xuMuu. DOpMHpPOBAHME JAHHOW CHUCTEMBl 3HAHUW NPU HU3YYECHHH
npeaMeTa o0ecreuynBaeT BO3MOXKHOCTh PAacCMOTPEHHUSI BCErO MHOTOOOpa3usi BEIIECTB
HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUN XUMHUH.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHuyeckas XuMus» Cc(HOPMUPOBaHA B NPOrpaMMe [0 XUMHUU Ha OCHOBE
CHUCTEMHOT'0 MOJX0/a K M3YYCHHIO YUYEeOHOro MaTepuania U 00ycIoBlIeHA UCTOPUIECKH
000CHOBaHHBIM PA3BUTHEM 3HAHUN HA OMPENENEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypc€ OpraHMYeCKON XHMMHHM BELIECTBA PACCMATPHUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUHU CTPOCHUS OPraHUYECKUX COCIUHEHHM, a TAKKE HA YPOBHE CTEPEOXUMHUUYECKUX
U DJIEKTPOHHBIX MPEACTaBICHUN O cTpoeHHH BemiecTB. CBeleHHS 00 H3y4aeMblX B
Kypce BEeIIeCTBaxX JAAOTCS B Pa3BUTUU — OT YTIEBOJAOPOJIOB /IO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COE€IMHEHHMH. B Kypce OpraHMyeckod XUMHHM IIOJY4YarOT pa3BUTHE
chopMHUpOBaHHBIE HAa YPOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHUs MEpBOHAYAIBLHbBIC
NOpPEICTaBICHUS O XHUMHMYECKOW CBSI3U, KIACCU(UKAUMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUECKON PEAKLIUH.

[Ton HOBBIM yrjaom 3peHuss B mpeaMere «Xumus» 0a30BOro  ypoBHS
paccMaTpUBaeTCs U3Y4YEHHBII HAa ypOBHE OCHOBHOTO 00miero oOpa3oBaHus
TEOPETUYECKUM MaTeprall U (aKTOJIOTUYECKUE CBEACHHUS O BEIECTBAX U XUMUYECKOU
peakuuu. Tak, B yacTHocTH, B Kypce «OOmas M HeopraHU4ecKas XHUMHs»
o0y4JaronMmcsl MpeJoCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHUE NEPHOJUYECKOTO
3aKOHa C OOIIETEOPETUYECKUX U METOJOJOTHYECKUX TIO3UIUH, TIyOKe TMOHATh
UCTOpUYECKOE M3MEHEeHHe (QYHKIMM HTOro 3akoHa — OT oOoOmaromed 10
OOBSICHSIFOIIECH ¥ TPOTHOZUPYIOIIIEH.

Enunas cucrema 3HaHUMM O BAXKHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOECHUMH,
CBOWMCTBAX M MNPHUMEHEHUH, a TAKXKE O XUMHUYECKHX PEAKLUMAX, UX CYIIHOCTH U



3aKOHOMEPHOCTAX NPOTEKaHus nonosHsercs B Kypcax 10 m 11 kmaccoB anemeHTaMu
coJiepKaHusl, UMEIOIUMHU KYJIbTYpPOJIOTHUYECKUN U MPUKIAHON XapakTep. DTHU 3HAHUS
CIIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XMMUU C JIPYTUMU HayKaMH, paCKphIBAIOT €€
pOJIb B TIO3HABATEIIBHOW W TPAKTHYECKOW JEATCTLHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKCHHUS K IPOIIECCY TBOPUYECTBA B OOJACTH TCOPUU U MPAKTUUCCKUX
NPWIOKCHUH XUMHUHU, TMOMOTAIOT BBITYCKHUKY OPHUCHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSA3aHHBIX C XMMHUEH, KPUTHUYECKH OCMBICIUBATH
uH(GOPMAIUIO U IPUMEHATH €€ JIJIS TOMOJIHEHHS 3HAaHUM, PEIICHUS] UHTEIJIEKTyaIbHBIX
U JKCIEPUMEHTANBHBIX HCCIICIOBATEIBCKUX 3a7a4. B IemoMm cojepkaHue yd4eOHOTO
npeaMeTa «XuMUs» JaHHOTO YPOBHS M3yUYCHUS OPUCHTUPOBAHO HAa (OPMUPOBAHUE Y
00y4Jaronmxcsi MUPOBO33PEHYECKON OCHOBBI JIJII TOHMUMAaHHUS (DUIOoCOPCKUX HUIEH,
TaKMX KaK: MaTepuajbHOE EIWHCTBO HEOPraHMYECKOTO M OPraHUYECKOTO MHpa,
00yCJIOBIGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHHEM, M03HABAEMOCTh
NPUPOIHBIX SBJICHUH MyTEM SKCTICPUMEHTA U PEIICHUS MPOTUBOPECUUH MEXKTy HOBBIMHU
dakTaMu W TEOPETHUECKUMH TPEAMOCHITIKAMH, OCO3HAHWE POJU XUMHH B PEIICHUU
JKOJIOTHYECKUX TPOoOJIeM, a Takxke MpoOJieM COEPEeKCHHUS YHEPIeTHUYCCKUX PECYpPCOB,
CBIPbS, CO3/IJaHUS HOBBIX TEXHOJIOTHM U MaTepUaIOB.

B mutane pemeHus 3amad BOCIIMTAHUSA, PA3BUTHSA U COIMAIM3AIMN O0YUaIONUXCS
NPUHATBIC TPOTPAMMOM 10 XHMHH TMOAXOABI K ONPEICICHUIO COACpPXKAHUI U
MIOCTPOCHUST TIPEIMETa MPEAYyCMATPUBAIOT (OPMHUPOBAHUE YHUBEPCAIBHBIX YUCOHBIX
JNEUCTBUN, UMEIMUX 0a30Boe 3HAYCHHWE MJIs PAa3jIUYHBIX BHUIOB JIEATEILHOCTH:
perieHus npoOseM, MOUCKa, aHanu3a U 00pabOTKKM WHQpOpMAITUU, HEOOXOIUMBIX IS
NPUOOPETCHHUS  OMbITa MPAKTHUYECKOM W HMCCIENOBAaTEIbCKONW  JICSTCIBHOCTH,
3aHUMAIOIIEH BaXHOE MECTO B TIO3HAHUH XUMUM.

B npaktuke mnpemnojgaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK ¥ Ha YPOBHE CpeJHEro oOImiero oOpa3oBaHUs, IPH OINPECICHUH
collepKaTelIbHOM  XapaKTePUCTUKU IIeJied M3y4eHHs TMpeAMeTa HarpaBiIeHUEM
NIEPBOCTETIICHHOW 3HAYUMOCTH TPAAWIIMOHHO TNpU3HAETCS (QOPMUPOBAHUE OCHOB
XUMUYECKOM HayKH KaKk O00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUYECKON
JESITEIPHOCTH YeNIOBEKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJnbTyphl. C
METOJIMYECKOW TOUYKH 3pEHHMsS TaKOW MOAXOA K OIpPEACNICHUIO Iejed HU3ydeHUs
IpeIMETa SBJISICTCS BIIOJIHE OTIPABJIaHHBIM.

CorylacHO JTaHHOH TOYKE 3PCHHS TJIABHBIMH LEIIMH M3YyYCHHS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 ki1.) siBsIIOTCSA:

e (opMUpOBaHUE CUCTEMbl XUMUUYECKUX 3HAHUN KaK BaXKHEWINIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpA, B OCHOBE KOTOPOM JIEKAT KITFOUEBHIC
MOHATHUS, PyH/IAMEHTAJIbHBIE 3aKOHBI U TEOPUHU XMMUHU, OCBOCHHUE SI3bIKA HAYKH,
YCBOCHHE u MOHUMAaHUE CYIIHOCTH JIOCTYITHBIX 0000111eHMI



MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHE C WCTOPHEH WX Pa3BUTHUS U
CTaHOBJICHUS,

e (opmMupoBaHue W pa3BUTHE MNPEJACTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS
BCIIECTB M XUMHUYCCKUX PEAKIMi, HEOOXOMUMBIX IS MPUOOPETCHUS YMEHUN
OpPUEHTHUPOBATHCS B MUPE BEIIESCTB U XUMHUYCCKHUX SBIICHUN, UMEIONIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MIOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUN U CHOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAONIOJACHUEM H
00BSICHEHHEM XMMHYECKOTO IKCIIEPUMEHTA, COOIIOACHUEM MPaBUIl O6€30MaCHOTO
oOpalieHusl ¢ BEIIECTBAMM.

Hapsimy ¢ »Tum, comepkarenbHas XapakTEPHCTHKA IENeW W 3a1ad U3yYCHHS
npeaMeTa B MpOrpaMMe MO XMMUU YTOYHEHA W CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMH B CHCTEME CcpenHero obmiero oobpaszoBanus. Ceromns B
NpernoJaBaHui XMMHUU B OOJbIIEH CTENeHW OTHAETCSA MPEANOYTEHUE MPAKTUYECKON
KOMITOHEHTE CoJiepKaHusi 00y4YCHHsI, OPUEHTUPOBAHHOW HA TOJTOTOBKY BBITYCKHHKA
00meo0pa3oBaTebHON ~ OpraHW3alMK, BIAJCIONMIET0 HE HAOOpoOM 3HAaHWUU, a
(GYHKIIMOHATBHOW T'PaMOTHOCTBIO, TO €CTh CHOCO0AMU W YMEHHSMH aKTHUBHOTO
MOJIyYeHHS 3HAHUN U MIPUMEHEHHUsS UX B PEAIbHON >KM3HU JIJIsl PEIICHUS MPAKTUYECKUX
3a/ay.

B cBs3m ¢ 3TMM mpu M3y4YeHUHU TMpeaMeTa «XHMHS» JTOMUHHUPYOIICe 3HAUCHUE
IPUOOPETAIOT TaKKE TSI U 3a7a9d, KaK:

aganTamys OO0ydYaromuxcsi K YCIOBUSAM JUHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHUpOBaHUE UHTEIUIEKTYAIbHO PA3BUTON JIMYHOCTH, TOTOBOWM K CaMOOOPa30BaHMUIO,
COTPYJHHYECTBY, CAMOCTOSITEIIHbHOMY MPUHATHIO TPAMOTHBIX PEIICHUNA B KOHKPETHBIX
KU3HCHHBIX CUTYaIIUSX, CBA3aHHBIX C BEIICCTBAMU U UX MPUMCHCHHEM;

dbopmupoBaHre y 00yJaronuxcsi KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITUH),
UMEIOIIMX YHUBEPCATBbHOE 3HAYCHHUE ISl PA3MYHBIX BHUJOB JCSTEIHHOCTU: PEIICHUS
npoOjieM, TIOMCKa, aHanmu3a W 00paboTku uHGOPMAIUU, HEOOXOIUMBIX IS
NPUOOPETCHHS OMBITA JEATCIBHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B TO3HAHUHU
XUMUHU, a TaKKe ISl OICHKU C TO3WIUNA DKOJOTUYECKOW OE30MacHOCTH XapakTepa
BJIUSIHUS BEIIECTB M XMMHYECKUX IPOIIECCOB HA OPTraHM3M YeJIOBEKa M MPHUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HMHTCIUICKTyaIbHBIX M TBOPYECKHX
CIOCOOHOCTEN O00YyYarolMXCs: CHOCOOHOCTH CaMOCTOSITENIbHO MNPHOOpETaTb HOBBIE
3HAHUS TI0 XUMHH B COOTBETCTBHHM C JKHU3HCHHBIMH MOTPEOHOCTSMHU, HCIIOJIH30BATh
COBpEMEHHbIC HH(POPMAIIMOHHBIE TEXHOJOTHUU Il TOMCKAa M aHaiu3a ydeOHOU u
HAY4YHO-TIOMYJISIPHON MH(DOpPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHNE W Pa3BUTHE y OOYYAIOUIUXCS ACCOIMATUBHOTO W JIOTHYECKOTO
MBIIUICHUS, HAOJIIOAATEIbHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH, KOTOPbIE OCOOEHHO



HEOOXOJMMbI, B YAaCTHOCTH, NPU IUIAHUPOBAHUM U MPOBEIACHUU XHUMHYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHUE y  oOyyaroumuxcss  yOeKIEHHOCTM B T'yMaHUCTHYECKOM
HAIpaBJICHHOCTH XWMHH, €€ BaXXKHOM pOJM B PEIICHUH TJIOOAIbHBIX MpoOIemM
PalMOHAIIBHOTO MPUPOIOINOIb30BAHUS, MOMOJHEHUS HHEPreTUYECKUX PECypcoB U
COXpaHEHUs MPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpeKHOIO
OTHONIIEHUSI K TIPUPOJE U CBOEMY 370pPOBBIO, a TakKKe MPUOOPETEHUS OIbITa
UCIIOJIb30BAHUSl TIOJYYCHHBIX 3HAHUW I TPUHATHS TPAMOTHBIX pEIIEHUN B
CUTYaIMIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMHU.

B yuebGHOM miane cpeanero oOmiero oopazoBaHusi mpeaMeT «XuMHsD 0a30BOTO
YPOBHSI BXOJUT B COCTaB MpeaMeTHOM o0nactu « EcTecTBeHHO-HAyUYHBIE PEIMETHI.

OO6miee 9uCiIO YacoB, OTBEACHHBIX /I M3YYCHUS XUMHH, HAa 0a30BOM YpOBHE
cpeaHero odmiero odpazoBaHus, cocTapiseT 68 yacos: B 10 knacce — 34 yaca (1 yac B
Henento), B 11 kmacce — 34 yaca (1 yac B Henemo).



COJEPKXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKAS XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKON XUMUM

[Ipenmer opraHndecKkoN XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuil A. M. Bytneposa, e€ ocHOBHBIE MOJ0KeHUS. CTPYKTYpHBIE POPMYJIIbI
OpPraHMYECKUX BelIeCTB. [l oMonorus, wu3zoMepus. XuMHYECKas CBS3b B
OPraHUYECKUX COCANHEHNAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBienune o kiaccupuUKalMy OpraHndyeckux BemiecTB. Homenknarypa
OpraHUYeCKUX COCIMHEHMHM (cUCcTeMaThyeckas) ¥ TpPUBHAIbHBbIE Ha3BaHUSA
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHMS BEUIECTB M MX NPEBpALICHUN:
O3HaKoOMJIeHHE ¢ oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYEeCKHX BEUIeCTB, HAONIOACHHE U
ONMUCAHHUE JEMOHCTPALMOHHBIX ONBITOB [0 MNPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJIeHUE, O0YTJIMBAaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psf. Meran u sTaH —
IpOCTEUIINe MPEJCTABUTENN QJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOMCTBa
(peakiuu 3aMelleHus] U TOpPEHUs), HAxOXKJEHUWE B MPUPOJE, TNOJyYEHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHUYECKHUI Psii. DTUIIEH U MPONMIEH —
IpoCTeiIline NPEeACTaBUTENN aJKEHOB: (PU3MYECKHE W XHMHUYECKHE CBOMCTBA
(peakiuy  THAPUPOBAHUS, TAJIOTCHUPOBAHUSA, TUIpATALMH, OKHUCICHHUS U
NOJINMEPU3ALIIH ), TOTYyYEHUE U TPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyramuen-1,3: cTpoeHue, BakHEUIIHE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUNA psijl. ALIETUIICH
— TMPOCTEHIINIA NpeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUue Hu
XUMUYECKHE CBOMCTBA (pEaKkLMHU TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIH,
rOpEeHUs), MOJYyYEHUE U IPUMEHEHUE.

Apensl. benszoin: coctaB, crpoeHue, QU3NYECKHE U XUMHYECKHUE CBOMICTBA
(peakiuu rajJoreHMpOBaHMUSI U HUTPOBAHUS), MOJIyYEHUE U MpUMEHEeHHe. Tonyon:
cocmae, cmpoeHue, ¢uaudeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOLyYyeHue u npumerenue. TOKCUYHOCTH



apeHoB. ['eHeTmdeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALUMA K
Pa3JIMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKU YIJIEBOLOPOAOB. IIpupoaHblii ra3 W IOIMYTHBIC
HedTanble ra3pl. Hedte m e€ mpoucxoxkaenue. CrnocoObl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaIUTUYECKHil), mnuposu3. IIpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHbI
yroJib U IPOAYKTHI €T0 MepepadOoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX IPEBpalICHUI:
O3HAaKOMJIEHME C O00pa3uaMy IJIaCTMAcC, KayyyKOB W PpE3HHbI, KOJUIEKUUHU
«Hedptb» u  «Yromb», MOJIEIUPOBAHHE  MOJIEKYJ]  YIJIEBOJOPOJIOB U
raJIOr€HONPON3BOAHBIX, POBEICHNE NPAKTUYECKONW PabOThI: MOTYYEHHE 3TUJICHA

Y U3yYEHHUE €TO CBOMCTB.

Pacuérnrle 3amaun.

Bblunciiendss 1Mo yYpaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM IPOAYKTA PEAKLUUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEILIECTB WIH MIPOJYKTOB PEAKIUN).

Kuciopoaconep:kamue opranu4eckKue CoeAMHEHUs

[IpenenbHplE OOHOATOMHBIE COUPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
bu3znueckue M XUMHUYECKHME CBOMCTBA (peakuMM C AaKTUBHBIMU METaJlJIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHUE), NpUMeHeHue. BoIopoaHbie CBA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIecTBUE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaromMHele  CHUPTBL. OJTWICHIVIMKOIb W  IJIMIEPHUH: CTPOCHHE,
du3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTajllaMH, KaueCTBEHHas pEakUuus Ha MHOIOAaTOMHbIE cIHpThI). JleiicTBue Ha
opranusM yenoseka. [I[puMenenne rimuepuHa U TUIICHIJIMKOJIA.

®deHon: CTpOCHHME MOJEKYJbl, (HU3NYEeCKUe U XHUMHYECKHE CBOICTBA.
Tokcuunocts (peHona. [Ipumenenune penona.

Anbaeruapl U kemowuwvl. DopMmanblIeruil, aleTalbJerujl: CTPOCHUE,
(¢u3nuecKue W XMMHYECKHE CBOMCTBA (pEaKLUU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KauyeCTBEHHbIE PEAKLINN ), [IOJyYECHUE U IPUMEHEHUE.

OIHOOCHOBHBIE IIpeleibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbUHas U
YKCYCHasi KHCJIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMUYECKHE CBOWCTBA (CBOMCTBA,
oO1ue Uit Kiacca KUCIOT, peaklus 3TepudUKanumn), NoJydeHue U MPUMEHEHHUE.
CreapuHoBasi M OJIEMHOBAas KHUCJOTHl KaK MNPEICTAaBUTENNM BBICIIUX KapOOHOBBIX
KHCJIOT. MbUTa KaKk COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOOLEE IeHCTBUE.

CrnoxHble >(QUpbl Kak IPOU3BOAHBIE KapOOHOBBIX KuCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ilpumenenue xupoB. buonoruueckas
POJIb JKUPOB.



VYraeBoasl: coctaB, kiaccuukamus — yrieBojaoB  (MOHO-, JAM- U
nonrcaxapuibpl). [Jroko3a — mpocTeluii MoOHOCaXapwa: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKUEe W XHMMHUYECKHEe CBOMCTBa (B3aUMOJCKCTBUE C
ruapokcusiom Menu(Il), oxkucinenne ammuadyHbIM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OPOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPHUPOJE, MPUMEHEHUE,
ounosnoruyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemitono3a Kak npupoAHbie noauMepbl. CTpoeHUEe Kpaxmaia U
Heuosio3bl.  Du3nueckue W XUMHYECKHE CBOMCTBA Kpaxmayia (TUIPOJIU3,
KaueCTBEHHAsl PEaKIUsI C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl W3YyYEHHS BEHIECTB U MX MPEBpAICHUN:
IPOBE/ICHNE, HAOJIOJCHHE W OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKHUCIECHHE 3TaHOJIA
okcugoMm Menu(Il)), MHOroaTOMHbBIX CHUPTOB (B3aUMOJACHCTBUE TJIUIEPUHA C
rugapokcugom meau(ll)), anpaerunoB (OKMcIeHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom Menu(Il), B3aummopeiicTBUE Kpaxmana C HOAOM),
MIPOBEJICHHUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrle 3amaun.

Bblunciienns 1Mo yYpaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJINYECTBA MCXOJHOI0 BEIIECTBA WJIM MPOJAYKTa PEAKIHMH IO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIUH).

A30TcoziepxKale OpraHnueckKue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranuueckue coeauHeHus. Gusnyeckue
U XMMHYECKHE CBOICTBA aMHUHOKHCJIOT (Ha mpumepe miuiuHa). buonoruyeckoe
3HAYEHUE aMUHOKHUCIIOT. [lenTub.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAA M TPETUYHAs CTPYKTypa OenkoB. XMUMHYECKHE CBOWMCTBA OEIKOB:
THJIPOJIN3, IEHATYpAllMsl, KAYECTBEHHBIE PEAKIIMKU HA OCJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BELIECTB U UX IMPEBpaIlCHUI:
HaOII0JICHUE U OMMCAaHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYpalus OEJIKOB MpHU
HArpeBaHWM, IIBETHBIC PEAKIINH OCITKOB.

BricokomoJieKyIsIpHbIE COeTUHEHUS

OCHOBHBIC MOHSATHSI XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALIUN, CPEAHSAS MOJIECKYJIsIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCAUHECHUN —
MOJIMMEPU3ALUS U TTOJTMKOHICHCALIUS.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUs BELIECTB W MX MPEBpAILCHHIA:
O3HAKOMJIEHUE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAce,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanmszannst MeXNpeIMETHBIX CBA3EH MPU N3YUYECHUH OPTAaHUYECKON XWMHU B
10 kyacce OCYLIECTBIIIETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK U INOHSATUH, SABISAIOIIMUXCS CUCTEMHBIMU JUISl OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01111e eCTECTBEHHO-HAYYHbIE MTOHATHUS: SIBJIEHUE, HAYYHBINH (DaKT, TUHOTE3a,
3aKOH, TEOpHsl, aHaIu3, CUHTE3, Kiaccuukamus, mepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHHUE, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusuka: Mmarepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUil ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoOe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BEIUUYMHBI U €AMHULBI UX U3MEPEHUS.

buonorus: kierka, opranm3Mm, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
¢oTtocuHTE3, OMOJOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YTJIEBOIBI, >KUPBHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
PECYPCBL.

TexHonorus: mNHILEBBIE MPOAYKTBI, OCHOBBI PalMOHAIBHOIO IUTaHUS,
MOIOLIUE CPEICTBA, JICKAPCTBEHHbIE H KOCMETUUYECKHE IIpenapaTsl, MaTEpUAIbI U3
UCKYCCTBEHHbBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHU

XuUMUYECKUM dneMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTHYecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/ielieHusl 3JEKTPOHOB M0 OpOUTAIAM B aTromax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

Ilepuoanueckuit 3akoH U Ileproanueckas cucremMa XUMUYECKUX DJIEMEHTOB
J. 1. MenneneeBa. CBs3b NEpHOANYECKOrO 3aKkoHA U Ilepnoauyeckoil CHCTEMBI
xuMmudeckux 3neMeHToB . M. MeHaeneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pazyeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB IO TpyNmnaM U MEpHOJIaM.
3Ha4YeHuE MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenune BemecTtBa. XUMHYECKass CBs3b. BHAbI XHMHYECKON CBSI3U
(KOBaJICHTHAsl HENOJSIpHAas W MOJSpHAas, MOHHAs, MeTauindyeckas). MexaHUu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMMHYECKOM CBsSI3W (OOMEHHBII M JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BajleHTHOCTh. IEKTPOOTPHUIIATEIBLHOCTS.
Crenenp okuciieHus. MIOHbI: KATHOHBI M AaHUOHBI.



BemecTtBa  MOJIEKYJSIDPHOTO M HEMOJIEKYJSIPHOIO  CTPOEHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUMA KPUCTAJUIMYECKON PEIIETKH.

[lonaTHe O OucnepcHbIX cucremax. VICTUHHBIE M KOJUJIOMAHBIE PaCTBOPHI.
MaccoBas 1015 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHN. Homenxknatypa
HEOPraHUYECKUX BEIIECTB. | eHeTHYecKas CBsI3b HEOPraHUYECKUX BELIECTB,
MPUHAJIEKAIIUX K Pa3JIMYHBIM KJIaccaMm.

Xumuyeckas  peakius.  Knaccudukamuss  XMMHYECKHMX — peakiuid B
HEOPraHUYECKOW M OPraHUYECKOW XHWMHUHU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPAHEHUS U NIPEBPAILLIECHUS SHEPTUU TP XUMUYECKUX PEAKIUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3jinuHbIX (QakTopoB. OOpaTUMbIE
peakuuu. XuMHUYeCKOe paBHOBecHe. DakTOpbl, BIMSIOIIME HAa COCTOSHHE
xuMmu4yeckoro pasHosecus. Ilpunnun Jle [larense.

Onexktponutnyeckas nuccounanus. CuibHbIe U ciadble 3neKkTponuTtsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs,, HEUTPAJIbHAs, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTANIBHBIE METOJBl M3Yy4YEHHUS BEIIECTB WU HMX IPEBPAILLCHMIA:
nemoHcTpauus Tabnun «llepuonnueckas cucreMa XuMuueckux sneMeHtoB [l .
MeHnpaeneeBay, U3y4eHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OmMHCaHue JEMOHCTPAIIMOHHBIX U Ja00pPaTOPHBIX OIMBITOB (Pa3iIoKEeHUE MEPOKCHIA
BOJOPOJIa B MPUCYTCTBUU KaTalln3aTOpPa, ONPEIEICHUE CPEAbl PACTBOPOB BEUIECTB
C TMOMOUIbIO YHUBEPCAIBHOTO WHJMKATOpa, pEaKIHUHM HOHHOTO OOMEHa),
IPOBEJCHUE MPAKTHUECKON paboThl « BrnusiHue pa3audHbIX (PakTOpOB HA CKOPOCTH
XMMHUYECKON PEAKIUI.

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHUSIM XMMHYECKHUX PpEAKUHUA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranuuyeckast xumust

Hemeraiuiel.  Ilonoxenune HemeraiuioB B Ilepuoamndeckoir  cucreme
xumuueckux sneMmeHToB [[. M. MenpeneeBa U1 0COOEHHOCTH CTPOCHHS aTOMOB.
®duznyeckue CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAIOB (Ha MpuMepe
KHCJIOPOJIa, cephbl, hocdopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAKHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yriepoga U KpeMHHS) U HMX  COCAMHEHUM  (OKCHIIOB,
KHUCIIOPOCOIEpKAIINX KUCIOT, BOJOPOAHBIX COETUHEHUH ).

[IpuMeHeHne Ba)XHEUIIMX HEMETAIIOB M KX COCUHEHHM.



Merannel. 1lonoxenne meramnoB B llepuonnueckon cucremMe XMMHUYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMOB MeTtasuioB. O6mue (usnyeckue cBoicTBa MeTamioB. CIiiaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUAN PsAJT HATIPSIKEHUN METaJIJIOB.

XUMHUYECKHE CBOWMCTBA BaKHEWINUX METAUIOB (HATPHM, KaJIUM, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCIUHEHUH.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne MeTaiuioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJBl M3Yy4YEHHUS BELIECTB WU MX IPEBPAILLCHMIA:
U3Yy4YEHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», 00pa3sLOB HEMETAIOB, PELICHUE
HKCIEPUMEHTAIbHBIX 3ajla4, HaOJIOJIEHWE W OMNHCAHME JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOAEMCTBHE T'MJIPOKCHIA AIIOMHHUS C PacTBOpPaMHU
KHUCJIOT U IeJ04YeH, KaYeCTBEHHbIE PEaKI[MU Ha KaTUOHBI METAJIJIIOB).

Pacu€rHble 3anaum.

Pacuérel maccel BemiecTBa Wi 00OBbEMa ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM 00BEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMus ¥ ’KU3Hb

Ponp xuMum B o0ecrieueHHHM 3KOJIOTUYECKOM, IHEPreTUUYECKON U MUIIEBOMN
0€30acHOCTH, PAa3BUTUU MeauluHbl. [loHSATHE O HayyHBIX METOJaxX IMO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHUUIAX [POMBIIIJIEHHOTO
IIOJIyYEHHSI BKHEUIIINX BEILIECTB.

YenoBek B MHpE BELIECTB W MATEPUANIOB: BAKHEUIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIMOHHBIE MATEpHUANIbl, KpPAacCKH, CTEKJIO, KEpaMHKa,
Marepuansl s JJIEKTPOHMKHA, HAHOMATEpUaJIbl, OPraHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHUS U 310pOBbE YEIIOBEKA: IPAaBWJIA MCIOJIB30BAHMUS JIEKAPCTBEHHBIX
[pernapaToB, MpaBuiia 0€30MaCHOTO HCIOJIb30BaHMs MpenapaToB ObITOBON XUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeamMeTHbIe CBA3U.

Peanuzanusi MEXNpEeOMETHBIX CBA3€d NpU  HU3yYeHUH OOwmed u
HEOPraHU4EeCKOM XMMHM B 11 Kilacce OCyIIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK W TOHATUH, SBJISIOLIMXCA
CHUCTEMHBIMHU ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKkT, rumoresa, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KIACCU(PUKALMS, IEPUOJAUYHOCTh, HAOJIOIECHHE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: mMaTepus, YJHEPIHsi, Macca, aToM, dJEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, paJIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUECKUI ypOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3MUYECKUE BEJIMYMHBI M €IUHUIIBI UX
U3MEPEHHsI, CKOPOCTb.

buonorusi: kinerka, opraHu3M, 3KocucTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOpHbIE MOPObI, MOJIE3HbIE UCKONAeMble, TOILIUBO,
PECypCHI.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUTyprusi, TPOU3BOJCTBO
CTPOUTENBHBIX MAaTEepUalIOB, CEIbCKOXO3SICTBEHHOE MPOM3BOACTBO, IHIIEBas
IPOMBILUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIUIEHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKUX MpernapaToB, IPOU3BOJICTBO KOHCTPYKLUMOHHBIX MAaTEepUaoB,
3JIEKTPOHHASI TPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XM HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
0o0yyaroImMUMuUCId TporpaMM CpeaHero ooOmero oOpa3oBaHus (JIMUHOCTHBIM,
METaNnpeIMETHbIM M NOpeaAMETHbIM). HaydHo-MeToauueckoil OCHOBOW s
pa3pabOTKHU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEro OOIIEero
00pa3oBaHUsl SIBJISETCS] CUCTEMHO-JEATEIbHOCTHBIN MOXO/I.

B COOTBETCTBUM C CHUCTEMHO-AESITEIBHOCTHBIM TMOJXOJ0OM B CTPYKType
JUYHOCTHBIX pE3yJIbTATOB OCBOEHUS MpeaAMeTa «XHUMHs» Ha ypPOBHE CPEIHErO
o01ero o0pa3oBaHus BBIJICIICHBI CICAYIOITUE COCTABIISIOIIHE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKOM TIPaKIaHCKOW HIEHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPE/IEICHUIO;

HAJINYHUE MOTUBAIMH K O0yUCHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAIAUIINA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CIHOCOOHOCTh OOyYarouIuxcsi PyKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIUMHU IE€JI0CTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYPBl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS MpeaMeTa «XUMHS» JAOCTUTAalOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATEIBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJeaJaMd POCCHUUCKOTO TPaKJAHCKOTO OOIEecTBa, MPUHSATHIMU B OOIIECTBE
HOPMaMM W  TpaBWIAMH  TOBEJEHHUSA, CIHOCOOCTBYIOUIUMHU  Ipoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yyarommxcs.

JInyHOCTHBIE pe3ydbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OTBITA I[IO3HABATEIIbBHOW W TPAKTUYECKON JAESITEIBHOCTU
oOyyJaronuxcsi Mo peajusaly NPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacCTH:

1) rpax1aHCKOrO BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIUMHUCA CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH,
YBAKEHHMS K 3aKOHY U ITPABOIOPSAIKY;

NpEACTaBICHUSI O COLMAIBbHBIX HOpPMax M TNpaBUaX MEXKIUYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTH NpPH CO3J1aHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENbHBIX 3ajlay, BBINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M NPUHUMATh MOTHBBI, HAaMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3€E Pa3INYHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) MaTPHOTHUYECKOI0 BOCIIMTAHUS:

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHOW XUMMHH;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOIO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOIrO, YTO JIOCTH)KEHHS] HayKH €CThb pPe3yJbTaT
JUINTEIbHBIX ~ HAOJIONEHUN, KPOMOTIUBBIX  OKCHEPHUMEHTAIbHBIX  IOHCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpECa M TO3HABATEJIbHBIX MOTHBOB B TIOJYYEHMH M MOCIEIYIOLIEM
aHaM3e MH(POpPMALMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEJECHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHbIE C XUMHUYECKUMU SIBICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IIOBEJEHHWE M IOCTYIIKM CBOMX TOBapHIIEH C
MO3ULIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHMUE IOCIEACTBUNA 3THX
MOCTYIIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

NOHMMaHHUs LEHHOCTEH 370poBOoro u 0Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MdecKkomMy u
IICUXUYECKOMY 370POBBIO;

coOmro/ieHns mpaBuil 0Oe30MacHOro oOpallleHusi ¢ BeUlecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHMMAaHUS LEHHOCTH NPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHUS MOCJEACTBUNA W HENPUSATUS BPEIHBIX MPUBBIUEK (yHmOTpeOrIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOr0 BOCIIUTAHMS

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCJIEeI0BaTEIbCKON
NEeSTENbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYrUX BHUAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUM MPaKTUYECKHUX 3aaad
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);



MHTEpECca K MPAKTUICCKOMY M3yUCHHUIO MPOodecCuidl pa3aIuvyHOro pojaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUMU;

YBaXKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU EATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIUBHUIYaJbHOH TPACKTOPUHU
oOpazoBaHusi, Oyaymieil mnpodeccu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rM4YeCKOro0 BOCIIUTAHMS:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHUS K TPHUPOJIe, KaK HCTOUYHUKY
CYyLIECTBOBAHUS KU3HH HA 3EMIJIC;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTUYECKHX MPOOIeM, BIHSHUS
DKOHOMHUYECKHUX ITPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COUMAIIBHON CPELBI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJb30BAHUS JOCTIKEHUM XUMHUHM IS
pelIeHus: BOMPOCOB PAlMOHAIBHOTO IPUPOIOTIOIb30BAHUS;

AKTUBHOIO HENPUATHS JEUCTBUH, NPUHOCIIIMX Bpel OKPYKAIOLIEH
IPUPOIAHON Cpelie, YMEHHsS TPOTHO3UPOBATh HEOIArONMPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJUYUsl PA3BUTOrO IKOJIOTHYECKOTO MBIIIJIEHHUS, YKOJIOTUUECKON KYJIbTYPHI,
OIbITa JEATETbHOCTH JKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH H yMEHHUS AaKTUBHO MPOTUBOCTOSITH HACOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CHeUU(PUKA XUMUU KakK HayKd, OCO3HaHUS €€ pold B
(GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOI'O MBIIUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY’KalollleM MUpE KaK O €IUHCTBE MPUPOIbI U UYEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH TPOOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTHM XHMHH JJII  COBPEMEHHOMU
UMBWIM3ALUHUU: B €€ T'yYMAaHUCTUYECKOW HAIPABIECHHOCTH W BaXHOW pOJU B
CO3JJaHUU HOBOW 0a3bl MaTepUaJbHON KYJIbTYpPbl, PEIICHUU TJI00AIBHBIX MPOOIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOCCIICYCHUH YCIOBUU
YCHEIIHOIO0 TPpyAa M OSKOJOTUYECKH KOMGPOPTHOM IKU3HUM KaXKIOro 4YiIEeHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTA METOJIOB
MO3HAHUSA, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIOIh30BAThH



MOJTy9aeMbIC 3HAHUS IS aHAIN3a U OOBSICHEHUS SIBIICHUIA OKPY’KAIOIIETO MUpPA U
MIPOUCXOMAIINX B HEM U3MEHEHH, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE HAay4YHbIX (DaKTOB W HMCIOIIUXCS MJaHHBIX C I[N IOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO HCITOJIb30BAaTh XUMUYECKHUE 3HAHUS IS
penIeHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIUSX;

MHTEpEeca K TO3HAHUIO U UCCIIEA0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHUIO, K AaKTUBHOMY IIOJIYYCHUIO HOBBIX 3HAHMH 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pasnudHbIX cepax mpodeccrnoHanbHOM
NESTETHHOCTH.

METANIPEIMETHBIE PE3YJIBTATbI

MeranpeaMeTHbIe PEe3yJIbTaThl OCBOCHHS YUCOHOTO MpeaMeTa «XUMHS» Ha
YpOBHE CpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBIE TUISt dbopmupoBaHus MUPOBO33PEHUS oOyyJaroumxcs
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CIHeNU(PUKY METOIO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIMUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, Uccle0BaHue, HAOII0IeHuEe, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC yueOHbIE NEUCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), o0ecreunBaroIue (dbopmHpoBaHUE (yHKLIHOHATIBHOM
IPaMOTHOCTH M COLIMAJIbHOM KOMIIETEHIIUU 00Yy4aroUIXCs;
CIIOCOOHOCTB oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICUCTBHUS B IO3HABATEIHOW U COMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHbIE PE3YyJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMA W  PETYJISITUBHBIMH
NEHUCTBUSIMHA.

OsBJaaenue YHHUBEPCAJIbHbIMHU yueOHbIMH NMO3HABATEJIbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOrNYeCKHe TeCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOsIEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh LIENU JACATEIbHOCTH, 3aJlaBas MapaMmMeTpbl U KPUTEPUH HX
JOCTHKEHUSA, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

HCIOJIb30BAaTh MPHU OCBOCHWM 3HAHWUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XapAaKTEPHbIE MPU3HAKU TMOHSATUM M YCTAaHABIMBATh UX B3aUMOCBSI3b,



UCII0JIB30BaTh COOTBETCTBYIOIIME MOHATHS Il OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUM;

BbIOMpaTh OCHOBaHWS M KPUTEPUHM Ui KJIacCU(PUKAUU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTAaHABJIMBaTh IPUYMHHO-CIEACTBEHHBIE CBA3M MEXIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUN), BBIABIATH 3aKOHOMEPHOCTH M NPOTHBOPEYMST B paccMaTpUBAEMBbIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPa30BBIBATH MOJIEIbHbBIE IPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XUMHuYeckas (opMysa, YpaBHEHHE XUMHUYECKOU
peakuuu — IMpU PElICHWH YYEOHBIX IO3HABATENbHBIX M IPAKTHUUECKHUX 3ajad,
IIPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
IIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIAM.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIaZIETh OCHOBAMHM METOJOB HAy4YHOI'O IO3HAHMS BEUICCTB U XUMUYECKHUX
peakuuii;

(bopMyIMpPOBATH LU U 3a/1a4U UCCIIEI0OBAHUS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOATEIbHO CQOPMYIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUsI U OCHOBBI JUIsl (POPMHUPOBAHUS TMIOTE3BI IO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMH CaMOCTOATEJIBHOIO IUIAHUPOBAHUS W IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOIIOJaTh 32 XOJ0M
Ipolecca, CaMOCTOSTEIbHO IPOrHO3UPOBATh €ro pe3ysbTar, (opMyJIUpOBaATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJIEIIaHHOM padoTe;

OpuUOOpeTaTh OMNBIT YYEHWYECKOW HCCIEAO0BATENIbCKOM M MPOEKTHON
NEATENbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIIBHOMY
IIOMCKY METOJOB pEIICHUSA IPAKTUYECKUX 3a1ad, IPUMEHEHHUIO PAa3JIUYHBIX
METOJ0B IIO3HAHMUSL.

3) padora ¢ uHpopmanueii:

OpUEHTHUPOBAThCA B Pa3IUYHBIX HCTOYHMKAX HWHGopManuu (Hay4HO-
NOMYyJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJAEP)KaHUA, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHanu3upoBaTh MH(YOPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEACTaBIICHNUS], KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTD;



(OopMyIMpPOBATH 3alpPOCHl U MPUMEHATH PA3IMYHBIE METOIbI IPU TOUCKE U
oTbope wuHbOpMAIUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIpeeIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HMCHOJb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OopMy  TpeacTaBICHUs
uHdopmaIrmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAYUYHBIM $3BIK B KayecTBE CpeAcTBa Hpu paboTe ¢
XUMUYEeCKON uH(poOpMalMeil: NpUMEHATh MEXIpeAMEeTHbIe ((dusuyeckue u
MaTeMaTHYeCKre) 3HaKU U CUMBOJIBL, (hOpMYJIbI, a00peBUATypbl, HOMEHKIATYPY;

UCIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIAHOCTH.

OgyaeHNe YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBHAMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOIl TeMbl B XOJ€ AUANOra W/Uiu
JIUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHHUS
OTHOCHUTEJILHO BBIIOJIHEHUS IPEIIOKEHHON 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEJIbHON JESATENbHOCTH,
MOJIYYEHHBIX CAMOCTOATEILHO I COBMECTHO CO CBEPCTHUKAMU MPHU BBINOJHEHUN
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW PabOThl MO MCCIEJOBAaHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peajn3aluil yYeOHOro MpoekTa u (HOpMyIHpPOBATh BBIBOJBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIVIACOBAHMS INMO3ULUNA B
X0Je 00CyXk/1eHNs 1 OOMEHa MHEHUSMH.

Ogy1aieHHe YHHBEPCATbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenessiss €€ Leaud M 3aJauyd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TPEIaraéMblii aJiroput™M JACHCTBUN mNpu
BBINIOJJHEHMM Y4E€OHBIX W UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ pexTuBHBIN €rnocod MX peleHuss ¢ Y4ETOM IMOJYYEHUSI HOBBIX 3HAHUHA O
BEILLECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEU JIEATEIbHOCTH HA OCHOBE CaMOaHaIM3a
U CAMOOIICHKH.

IMPEIJMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3ylbTaTbl OCBOECHMS Kypca «OpraHuyueckas XHUMHS»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TMPEACTABICHUH O XUMHYECKOM  COCTaBIISIONIEH
€CTECTBCHHO-HAYYHOM KapTUHBl MHPA, POJM XHWMHUU B TIO3HAHUU SIBJICHUU



OpupoAsl, B  (QOPMUPOBAHMM MBILUIEHHS W KyJbTYpPhl JIMYHOCTH, €€
(YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM JIJIs1 peLIeHHs MPAKTUYECKUX 3a/1a4
U DKOJOIMYE€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U NPUPOJHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralIINe TOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmyisa (pa3BépHyTas M COKpallEHHAas), MOJb, MOJISIpHas
Macca, MOJISIpHBIM 00BEM, YIJIEPOAHBIA CKEJEeT, (PYHKIMOHAJbHAS TpPYIIa,
paguKal, U30MEpHUsl, N30MEPBI, TOMOJIOTUYECKAN DAL, TOMOJIOTH, YIIE€BOIOPOIBI,
KUCJIOPOJX Y a30TCOACpXKalue COECIUHEHUsS, MOHOMEpP, IIOJIMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHNUs); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
opraHuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS] MAcChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHMH; MHUPOBO33PEHUYECKUE 3HAHU,
JeXallUe B OCHOBE I[OHUMAHUSA MPUYUHHOCTM U CUCTEMHOCTU XHUMHUYECKUX
SBJICHUH, (AKTOJOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBe, IOJYYCHUU U
0€30I1aCHOM HCIOJIb30BaHUU BA)KHEHUIIMX OPraHUYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHMI BBISABIATH XapaKTEPHbIC MPU3HAKU MOHSATHUH,
yCTaHaBIMUBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS IPU
OIIMCAaHUU COCTaBa, CTPOCHMS U NIPEBPALICHUN OPTaHUYECKUX COCAUHEHNN;

c(OPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XUMHUYECKYH0 CHMBOJIMKY JJIs
COCTABJICHHMSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
(GopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX pPEAKLUH,
U3rOTABIMBATh MOJECIU MOJIEKYJ OPraHMYECKUX BEIIECTB I WUIKOCTPALUU KX
XUMHUYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOCHU,

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJIC)KHOCTh H3YUYEHHBIX
OPraHUYEeCKUX BEUIECTB II0 MX COCTaBy M CTPOCHUIO K ONpPEAEIEHHOMY
KJaccy/Tpynmne CoeQuHEeHUi (YIJIeBOJOpOJbl, KHCIOPOJ U a30TCOAEpIKallue
COCIMHEHHMSI, BBICOKOMOJIEKYJIIDHBIE COEJUHEHUs), JaBaTh WM HAa3BaHMS 110
cucremarnueckoii HomeHkiatype (IUPAC), a Takxe OpUBOIUTH TPUBHUAIBHBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITHIIEH, MPOMMWICH, alleTHJIEH,
STUJICHIJIUKOJb, TIUIEpUH, (HEeHod, (popMmanbAerul, aleTalbIeruja, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAsi KUCJI0Ta, IVII0K034,
dpyKTO3a, KpaxMas, LeIi0103a, TIULHH);

c(OPMUPOBAHHOCTb YMEHHUSI OIpPENEATh BHIbBl XUMHUYECKOW CBS3M B
OpPraHUYEeCKUX COCTMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHUS TPUMCHSTHh TIOJOXKCHHUS TEOPUHU CTPOCHUS
opranunveckux BemectB A. M. BytnepoBa /st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3NYeCKUe W XUMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, JTWICH, MPOIWJICH, alleTHUJIEH,
oyranuen-1,3, mermnbOyramuen-1,3, OeH30JI, METaHOJ], JTaHOJ], STHUJICHIIUKOJb,
IJIMLIEPUH, (EHOJI, aleTalbJIeruja, MypaBbuHAsi U YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJi, [eJUTI0JI03a, AMUHOYKCYCHAas KUCIIOTa), MWILTIOCTPUPOBATh FT€HETUYECKYIO
CBS3b MEXIYy HUMU YPaBHCHHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKHU YTJIEBOJIOPOIHOTO
ChIpbsi  (He(Th, NPUPOJHBIA Ta3, Yrojb), CIOCOOBI HUX MNEpPepadbOTKH U
MPAKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHA TPOBOJUTH BBIUYMCICHUS 10 XUMHYECCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOIYKTA
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIINH);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHMU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOJIBb3YEeMbIX B XUMHUH TPU MU3yYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOI0IeHNEe, N3MEPEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TMPUHATHS pEUICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUjIa MOJIb30BAHUS XUMUYECKON
MOCYJIOM W J1labopaTOpHBIM OOOPYIOBAaHMEM, a TAaKXKE IMpaBWiIa OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBITOJIHEHHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMONHATH XHUMHYCCKUN
IKCIIEPUMEHT (TIPEBPAIICHUS OPTAaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOJTyUCHUE
TWJIEHA M W3YyYEHHE €ro CBOICTB, KaYeCTBEHHbIE pPEaKUUU OPraHUYECKHX
BEILIECTB, JICHATypalus OCJIKOB NMpPH HarpeBaHUHU, I[BETHBIC pPEaKIuu OEIKOB) B
COOTBETCTBUM C TIpaBWJIaMM TEXHUKH O€30MaCHOCTU TMpu OOpalieHuu ¢
BEIIECTBAMH W JAOOPATOPHBIM OOOpPYJOBaHUEM, TIPEIACTABISATH PE3YIbTAThI
XUMUYECKOTO SKCIEpUMEHTa B (opMmMe 3amucu ypaBHEHUH COOTBETCTBYOIIMX
peakuuii u GopMyJIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XHUMHUYCCKYIO
uHPOpMAIMIO, TONYyYaeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpEeICcTBa MacCOBOM
undopmaruu, aTepHET U ApyTrux);



chOPMHUPOBAHHOCT, ~ yYMEHHH  COONIOAATh  MpaBWia  JIKOJOTHYECCKHU
1eaecoo0pa3Horo TOBEICHUS B OBITY W TPYJIOBOM JCATEIBHOCTH B IEIISIX
COXpaHEHMSI CBOETO 3/I0POBbS W OKPYXKAIOIIEH MPUPOJHOW Cpe/bl, OCO3HABATH
ONACHOCTh BO3JCHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILlECTB, MOHUMas cMmbicha mokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS W MNPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBUS HAa OPraHUu3M
YEeJIOBEKA;

JUIS 00Y4YaroIIuXCsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS: YMECHHUE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAaX IMO3HAHUS BEIIECTB U
XAMHUYECKUX SIBJICHUM;

JUIS  CIIETBIX M CIA0OBHISIIMX OOYYarIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMMHUYECKUX

dbopmyiL.
11 KJIACC

[IpenmeTHble pe3ylbTaThl OCBOEHMS Kypca «OOmas W HeopraHudeckas
XAMUS OTPaXaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABJICHUH: O XHUMHUYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHWMHUU B TIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM /JIsl pELICHUs] TPAKTUUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3J0POBBIO W IIPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMON  XMMHWYECKUX  3HAHUH, KOTOpass  BKIIKOYAET:
OCHOBOTIOJIATAIOIIUE TOHATUS (XMMUYECKHM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
AJIEKTPOHHBIE OPOUTANIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTEIICHb OKHUCJICHUS, XUMHUYECKAsl CBS3b
(KoBaJIeHTHAsl, MOHHAS, METATMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMYECKasK PeIIéTKa,
TUNBl ~ XUMHUYECKUX  pPEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAST JIUCCOLUAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKOM peakiuv, XUMHYECKOE€ PABHOBECHE); TCOPUM U 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccolanuu, nepuoauueckur 3akon [[. M. Menpaeneesa,
3aKOH COXPaHEHMS] MacChl BEIIECTB, 3aKOH COXPAHECHUS M MPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN S3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMMAHHUS NPUYUHHOCTH H
CHCTEMHOCTH XHMHYECKHX SIBJICHUH, (haKTOJIOTMYCCKHE CBEICHUS O CBOMCTBaAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HCIOJIb30BAHUH BOXKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpHBIC MPU3HAKU TOHSATHM,
yCTaHaBJIMBAaTh UX B3aWMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHSITHUS MPHU
ONMCAaHUHU HEOPTAHUYECKUX BEIIECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHUI HCIMOIb30BATh XUMHUYECKYID CUMBOJIMKY JUJIS
cocraBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH  XUMHYECKUX  PEAKLUH,
cucrtematuyeckyo HomeHkIatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJIEKHACIBIM ra3, aMMHAaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, INThEBAS COMA, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONpPEEINISITh BaJIECHTHOCTh U CTEIIEHb OKUCICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJIEHTHAs, NOHHAs, METaJUIMYECKas, BOJAOPO/IHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUINYECKON PEIMIETKM KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJIsIpHasd,
MOHHAas, METAJUIMYECKasl), XapaKTep Cpebl B BOJHBIX pacTBOPAaX HEOPraHUYECKUX
COCJIMHCHMI;

c(hOpMHUPOBAHHOCTH YMEHHU yCTaHaBJIUBATh MIPUHAJIEKHOCTh
HEOPraHUYECKUX BEILIECTB I0 HX COCTaBy K OIpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMH (TMPOCThIE BELIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMI pacKpbIBaTh CMBICI MEPUOAMYECKOro 3aKkoHa /l.
N. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTb YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonos Ilepuonnueckoil cucTeMsl
xumuueckux anemeHtoB JI. WM. MenneneeBa, MCHOJIb3ysl MOHATHUS «S-, p-, d-
DIIEKTPOHHBIE opourtamm, «9HEPreTUYECKue YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCIUHEHUMU
10 ieprojam u rpynmnam llepuoaudyeckoi cucteMbl XUMUYECKUX di1eMeHToB JI. H.
Menaeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKOM CBA3M MEXKIY HEOPraHU4eCKUMU
BEILIECTBAMH C IMIOMOLIBIO YPABHEHUN COOTBETCTBYOIIUX XUMUYECKUX PEAKLUI;

c(OpMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKHUE PEAKLUUU I10
pa3nuMYHBIM IpPHU3HAKaM (YUCIY M COCTaBY pPEarupyrolluX BEILIECTB, TEIJIOBOMY
ahdexTy peaknnun, U3MEHECHHIO CTCIIEHEH OKHCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaklyy, y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBJISATh YPABHEHMS PEAKIMI pazIuyHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIMHU UAYT O KOHIIA;



chOpPMUPOBAHHOCTh YMEHUH TPOBOAWUTH PEAKIUHU, MOATBEPKIAAIOIINE
KAueCTBEHHBII COCTaB pPAa3jIMYHbIX HEOPraHWYECKUX BEUIECTB, PACIIO3HABAThH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BEIECTB;

c(OPMUPOBAHHOCTh YMEHUH pacKpbIBaTh CYIIHOCTh  OKHUCJIMTEJIbHO-
BOCCTAHOBUTENBHBIX PEAKLIMIA MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajlaHca
ATHUX PEaKIUN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaklMu OT Pa3aIuvHbIX (PAKTOPOB; XapaKTEp CMEIIEHNS XUMUYECKOIO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHUE IPOLIECCHI,
JeKAIEe B OCHOBE IMPOMBIIIJIEHHOTO IOJYYEHHUS] CEPHOM KHUCIIOTBHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAYUYHBIX MNPUHILMIAX U
HKOJIOTMYECKUX MPOOJIeMaX XMMUYECKOT0 IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUYUCICHHS C HCIIOJIb30BAHUEM
HNOHATUS «MaccoBas JIOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHHUH Tra3oB
IpU XUMHYECKUX PEaKIMsIX, MacChl BEIIeCTBa WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B peakUUU
BELIECTB, TEIJIOBOro 3¢ (deKkTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BELLECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHM COOII0OaTh MTpaBUiia MOJIb30BAaHUS XUMUUYECKON
MOCYJI0O ¥ J1labopaTOpHBIM O0OPYJIOBAaHMEM, a TaKXe MpaBWiia OOpalleHus ¢
BEILIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBINOJIHEHHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBINOJHATh XUMHUYECKUN
DKCIIEPUMEHT (Pa3J0KEHUE MEPOKCUIA BOAOPOJA B MPUCYTCTBUH KaTaJIM3aTOpA,
ONpPENEIICHUE CPEAbl PACTBOPOB BELIECTB C IOMOIIBI0 YHHBEPCAIbHOIO
UHIMKATOPA, BIMSHUE Pa3INYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOrO0 OOMEHa, KaueCTBEHHBIE PEakIuu Ha Cyib(par-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHWE 3KCHEPUMEHTAIBHBIX 3a1ad I10
TeMaM «Mertamibly U «Hemeramib»y) B COOTBETCTBUM C MpPaBHJIAMH TEXHUKHU
0e30MacHOCTH MPHU OOpAILEHUH C BEIIECTBAMHU U JIA0OPAaTOPHBIM 000PYI0BAaHUEM,
NPEACTaBIATh PE3YJNbTAThl XHMMHUYECKOIO JKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUN COOTBETCTBYIOIIMX PEAKIUI W (OPMYyIMPOBATh BHIBOJABI HAa OCHOBE
3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOMU
KOMMYHUKaluu, IHTepHET U IpyTHX);



chOPMHUPOBAHHOCT, ~ yYMEHHH  COONIOAATh  MpaBWia  JIKOJOTHYECCKHU
1eaecoo0pa3Horo TOBEICHUS B OBITY W TPYJIOBOM JCATEIBHOCTH B IEIISIX
COXpaHEHMSI CBOETO 3/I0POBbS W OKPYXKAIOIIEH MPUPOJHOW Cpe/bl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHW3MBbI ONPEACIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mnokazatens [IJIK, mosicHITh Ha mnpumepax crnocoObl YMEHBIICHUS U
MPEIOTBPALLIECHUS UX BPEAHOIO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS OOYYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37[0POBBS: YMECHHUE
NPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX ITO3HAHUS BEIICCTB U
XUMHUYECKUX SIBICHUI;

JUISL  CACNBIX W CHA0OBHASIINX OOYYaIOIIUXCS: YMEHHE WCIIONIbh30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosanuecTBo yacos
HanmeHoBaHMe pa3/ie/ioB U TeM

Ne i/m KoHTpoJbHbIE
MPOrpaMMbl Bcero
padoTbI
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XMMHHU
[IpenmeT opraHUYeCKON XUMUH.
1.1 Teopust cTpoeHUs OpraHuYECKUX 3
coenquuenuit A. M. bytieposa
Htoro no paszneny 3
Paznen 2. YriaeBoaopoansl
21 IIpenenbHbIE YIIIEBOJOPOIBI — )
' AJIKaHbI
)9 HenpenenbHbie yriieBoaOpOIbL: 6
' AJIKEHBI, AJIKAJANEHBI, aJTKUHBI
2.3 ApOMaTHYECKUE YTIEBOIOPOIbI 2
54 [IpupoaHbie UCTOYHUKHN 3 |
' YTJIEBOIOPOOB U UX MepepadoTKa
Htoro no paszneny 13

Pazpnen 3. Kucsiopoacoaep:xaniue oprannieckue coeJuHeHNs
3.1 Cnuptsl. Oenon 3

39 Anpaeruasl. KapOboHOBBIE
' KUCIIOTHL. CIIOXKHBIE dPUPBI

IIpakTH4eckue
padoThI

DiieKTpOoHHbIE (UG POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

https://resh.edu.ru/subject/lesson/6149/

https://resh.edu.ru/subject/lesson/6151/

https://resh.edu.ru/subject/lesson/5412/

https://resh.edu.ru/subject/lesson/4775/

https://resh.edu.ru/subject/lesson/6148/

https://resh.edu.ru/subject/lesson/5727/

https://resh.edu.ru/subject/lesson/4776/




3.3 VYriaeBoasl 3

Wroro no pazneny 13

Pasnen 4. A3oTconepxkaiye opraHudeckne coeIMHeHus1

4.1 AMUHBL. AMUHOKHUCIIOTEL. benku 3

Htoro no pazneny 3

Pazaen S. BbicokoMoJieKy/JIsIpHbIE COeIUHECHUSA

5.1 ITnactmaccel. Kayuyku. Boigokna 2

Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPO'PAMME 34

https://resh.edu.ru/subject/lesson/6150/

https://resh.edu.ru/subject/lesson/5413/

https://resh.edu.ru/subject/lesson/4743/

https://resh.edu.ru/subject/lesson/6296/

https://resh.edu.ru/subject/lesson/6095/




11 KJTACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpaMMbl

Ne i/

Paznen 1. TeopeTnueckue 0CHOBBI XUMUM

CtpoeHue aTOMOB.
[Tepuonuueckuii 3aKOH U

1.1 [Iepnonnueckas cucrema
XUMHUYECKHX djieMeHToB J[. 1.
Menneneesa

12 CtpoeHue BemiecTna.

' MHoroo0pasue BENIECTB

1.3 XUMUYECKUE PEaKINu

Uroro no pazgeny

Paznen 2. Heoprannueckasi Xumusi

2.1 MeTtamiel

2.2 Hemertamnel

KoanuecTBo 4acoB

Bcero

13

KonTtpoJubHble
padoTbI

IIpakTH4eckue
padoThI

JIEKTPOHHBIE (HH(PPOBHIE)
o0pa3oBaTe/bHbIE PeCypChl

https://resh.edu.ru/subject/lesson/6479/

https://resh.edu.ru/subject/lesson/6332/

https://resh.edu.ru/subject/lesson/5911/

https://resh.edu.ru/subject/lesson/5581/

https://resh.edu.ru/subject/lesson/4938/

https://resh.edu.ru/subject/lesson/4939/

https://resh.edu.ru/subject/lesson/5912/

https://resh.edu.ru/subject/lesson/3493/

https://resh.edu.ru/subject/lesson/3479/

https://resh.edu.ru/subject/lesson/5814/

https://resh.edu.ru/subject/lesson/3534/

https://resh.edu.ru/subject/lesson/4961/

https://resh.edu.ru/subject/lesson/5939/

https://resh.edu.ru/subject/lesson/5913/




CBs13p HEOPraHUUYECKUX U https://resh.edu.ru/subject/lesson/4960/

23
OpPraHMYECKUX BEILECTB

Uroro no pazgeny 17

Pa3zpen 3. XuMus v :Ku3Hb

https://resh.edu.ru/subject/lesson/3514/
3.1 XUMHUS U )KU3HD 4 https://resh.edu.ru/subject/lesson/3504/

Hroro no pazaeny 4

OBILEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 34 2 3



IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

KourpojanHbIie
Bcero P
padoThI

IIpakTnyeckue
padoThbI

JlaTa
U3yYeHUs

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/bHbIE PecypChl

[IpenmeT oprannueckon
XUMHUH, €
BO3HHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE

4.09

https://resh.edu.ru/subject/lesson/4823/

Teopus crpoeHus
OpraHNu4YEeCKUuxX
coenuHenu A. M.
Bytneposa, e€
OCHOBHBIE ITOJIOXKCHHUS

11.09

https://resh.edu.ru/subject/lesson/6149/

IIpencrasnenue o
KJ1accupuKaluu
OpPraHMYECKUX BEILECTB.
Homenknarypa
(cucremaTudeckas) u
TPUBHUAJIbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB.
U30MEPHUSI U U30MEPBI.
JI/o Nel UsrotoBnenue
MOJIEKY I
YIJIEBOIOPOIOB.

18.09

https://resh.edu.ru/subject/lesson/6149/

Hudposas oOpasoBaTenbHas
Jlaboparopus «Touka Pocray

cpena




4.1

AnKaHbIL: cocTaB U
CTpOEHUE,
TOMOJIOTUYECKUH P
CraproBas
JIHArHOCTHYECKast
pabota

0.5
0.5

25.09

https://resh.edu.ru/subject/lesson/6151/

MerTaH 1 3TaH —
MPOCTEUIINE
MpEeCTaBUTETU
ankaHoB. CBOMCTBa
M30MEpPOB

2.10

https://resh.edu.ru/subject/lesson/6151/

AJIKEHBI: COCTaB U
CTpOEHUE, CBOMCTBA

9.10

https://resh.edu.ru/subject/lesson/5412/

OTUJEH U IPONUIEH —
IIpOCTENIINE
IIPEICTaBUTENH aJIKEHOB

16.10

https://resh.edu.ru/subject/lesson/5412/

ITpakTryeckas pabora
Ne 1. «Ilonyuyenue
STHJIEHA U U3yUEHUE €T0
CBOMCTB»

23.10

https://cifra.school/class/chem/

Hudposas oOpasoBarenbHas cpena
JIaGopatopus «Touka Pocta»

Aunkanuensl. bytannen-
1,3 u meTunOyTaaneH-
1,3. ITonyuyenue
CHHTETHYECCKOTO
KayuyyKa U Pe3UHbI

6.11

https://resh.edu.ru/subject/29/
https://www.yaklass.ru/

10

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUH,

13.11

https://cifra.school/class/chem/




TOMOJIOTUYECKUH DS,
AneruneH —
MPOCTEUILIHI
MIPEACTABUTEND AJIKUHOB

11

Brruncnenuns 1o
YPaBHEHHUIO
XUMHYECKON peaKIuu

20.11

https://www.yaklass.ru/

12

Apensl: 6eH301 U
TOIYyOJI. TOKCUYHOCTh
apeHOB

27.11

https://resh.edu.ru/subject/lesson/4775/

13

['eHeTnueckas cBsI3b
yIJIEBOJIOPO/IOB,
MpUHAJICKAINUX K
pa3IMYHBIM KJIaccam

4.12

https://resh.edu.ru/subject/lesson/6149/

14

IIpupoaHbIE ICTOYHUKHU
YIJIEBOJOPOOB:
IIPUPOJHBIN ra3 u

MOITy THBIE HE(TSIHBIE
rasbl, He)Thb U
MPOJIYKTHI €€
nepepadoTKu

11.12

https://resh.edu.ru/subject/lesson/6148/

15

[IpupoaHBIE HICTOYHUKHU
YIIIEBONOPOOB:
MPUPOAHBIN ra3 u

MOy THbIE HEPTSIHBIE
ra3el, He)Th U
MPOAYKTHI €€
nepepaboTKu
Konrpomnsnas pabora no

18.12




pazneny
«YTIIEBOAOPOABD)

16

IIpuponHbIE HCTOYHUKHT
YIJIEBOOPOJIOB:
IIPUPOJHBIN ra3 u

MIOITy THBIE HE(TSIHBIE
rasbl, He)Thb U
MPOJIYKTHI €€
nepepaboTKu

25.12

https://resh.edu.ru/subject/lesson/6148/

17

[Ipenenbubie
OJIHOATOMHBIE CITUPTHI:
METAHOJI ¥ TaHOI.
Bonopoanas cBs3b

https://resh.edu.ru/subject/lesson/4769

18

MHoroaToMHbIE
CIIUPTHI: STUJIIEHIJIUKOIb
Y TIUMLEPUH

https://resh.edu.ru/subject/29/

19

@DeHo: CTpOoeHUE
MOJIEKYJIbI, PU3NYECKUE
U XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE

https://resh.edu.ru/subject/lesson/5727/

20

ANBIEruam!:
dbopManbaeTua U
areTanbaerun. AneTon

https://www.yaklass.ru/

21

OnHOOCHOBHBIE
IpeeIIbHEIE
KapOOHOBBIE KUCJIOTHI:
MypaBbUHAS U YKCyCHasI

22

[IpakTrueckas padota

Hudposas oOpa3oBaTenbHas cpena




Ne 2. «CnoiicTtBa
pacTBopa yKCyCHOM
KHCJIOTBD)

JlaGopatopus «Touka Pocta»

https://www.yaklass.ru/

23

CreapuHoBas u
OJICMHOBAs KMCIIOTHI,
KaK MPeCTaBUTEIN
BBICIITX KapOOHOBBIX
KHCJIOT

https://cifra.school/class/chem/

24

Mpg11a Kak cou
BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOILIEE
JeficTBUE

https://resh.edu.ru/subject/lesson/5952/

25

Crnoxxnbie 23(hUpBI KaKk
MIPOU3BOIHBIC
KapOOHOBBIX KUCIIOT.
I'maponns crnoxHbIX

3¢upoB

26

XKupsr: ruaponus,
OpUMEHEHHE,
Ouosioruueckas poJb
JKHPOB

https://resh.edu.ru/subject/lesson/5952/
Hudposas obpazoBarenbHas cpeaa
Jlaboparopus «Touxa Pocray

27

VYraeBoabl: COCTaB,
KIaccupuKanus.
Baxneiimnue
MPEICTABUTEIIN:
TIII0K03a, PpyKTO3a,
caxapo3sa

https://resh.edu.ru/subject/lesson/6150/




28

Kpaxman u nemnronosa
KaK MPUPOJHbIE
MOJIUMEPBI

https://resh.edu.ru/subject/lesson/5413/

29

Konrpomnsnas padora no
pazneny
«Kucnopoaconepxaiue
OpraHUYecKue
COETUHEHUS»

30

AMUHBI: METHJIAMHUH U
AHUWJINH

https://resh.edu.ru/subject/lesson/4743/

31

AMUHOKHCIOTHI KaK
amQoTepHbIe
OpraHHYECKHe
COEIMHEHMS, UX
OHoJIOrnYecKoe
3gayeHue. [lenTuabl

https://resh.edu.ru/subject/lesson/6296/

32

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMUS

https://resh.edu.ru/subject/lesson/4743/

33

OCHOBHBIE TTOHSITHS
XUMHH
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUN

https://resh.edu.ru/subject/lesson/4777/

34

OCHOBHBIE METO/IBI
CHHTE3a
BBICOKOMOJIEKYJISPHBIX
COCTUHEHUH.
[Imactmaccel, KayuykH,

https://resh.edu.ru/subject/lesson/6152/




BOJIOKHa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJTACC

Ne
n/ Tema ypoka

XUMUYECKUI 3JIEMEHT.
ATOM. DIIEeKTpOHHAsA
KOH(HUTYyparus aTOMOB

[lepuonuueckuii 3aK0H U
[Iepuoanueckas cuctema
XAMUYECKHX DJIEMCHTOB
. 1. MenaeneeBa, ux
CBSI3b C COBPEMEHHOMN
TEOpPUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTHU
M3MCHEHMS CBONCTB
XAMUYCCKHX DJIEMCHTOB U
HUX COSIUHECHUH 110
TpYyIIIaM U IEPUOIaM.
3HaucHUE
MEPUOUYECKOr0 3aKOHA U
CHCTEMbI XUMHUYECKHUX
sneMmenToB ..
MeneneeBa B pa3BUTHH
HayKd

CTpoeHue BellecTBa.
Xumudeckas CB3b, €€
BHUbI; MEXaHU3MBI
o0Opa3oBaHus

KoandyecTBO 4acoB

Bcer
0

KonTpoabHbI
e padoThl

IIpakTH4eckn
e padoThl

aTa
A DJIeKTpOHHbIe N (pPOBBIE
U3Yy4YeHH
o0pa3oBaTe/IbHbIC PeCypChl
|

https://resh.edu.ru/subject/lesson/6479
A

https://resh.edu.ru/subject/lesson/5911
A

https://cifra.school/class/chem/

https://resh.edu.ru/subject/lesson/5581
A




KOBaJICHTHOM CBS3H.
Bonoponnas cBs3b

BanenrnocTs.
DIEKTPOOTPULIATETLHOCTh
. CterneHp OKHCIICHHUS.
BemecTtBa MosiekynsipHOTO
Y HEMOJIEKYJISIPHOTO
CTPOEHUSA

[TonsaTHE O AMCTIEPCHBIX
cucreMax. MIcTUHHEBIE U
KOJUIOUHBIE PACTBOPBHIL.
MaccoBas goms BeliecTBa
B pacTBOpE
Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
COCIUHEHUH.
I'eneTnmueckas cBA3b
HEOPraHWYECKUX BEIIECTB,
pa3IMYHBIX KJIaCCOB

Knaccudukanus
XUMHYECKHUX PEAKIUI B
HEOPraHUYECKON 1
OPraHNU4YeCKON XUMHH.
3aKOH COXpaHEHHS MacChl
BEILECTB; 3aKOH
COXpaHEHUs U
MIpEBpAIICHUS SHEPTUU
pU XUMHYECKUX

https://resh.edu.ru/subject/lesson/6332
A

https://resh.edu.ru/subject/lesson/4939
A

https://www.yaklass.ru/

https://resh.edu.ru/subject/lesson/4938
A




10

11

12

13

14

peaxIusix

CKOpOCTh peakIuu.
OOGpaTtuMbIe peaKIiu.
XUMHUYECKOE paBHOBECHE

[IpakTuueckas pabora Ne
1. «BnusiHue pa3znuuHbIX
(haKkTOpOB Ha CKOPOCTH
XUMHYECKON PEaAKIIUN»

DIEeKTPOTUTHYECKAS
mucconuanmys. Iloasarue o
BOJIOPOJTHOM TTOKA3aTene
(pH) pactBopa. Peakiun
MOHHOTO OOMEHa.
lMunponu3s oprannueckux
Y HEOPTaHUYECKUX
BEIIICCTB

OKuCIUTEIbHO-
BOCCTaHOBHUTEIIHHBIC
peaxiuu. [Tonsitue 06
3JIEKTPOJIN3€E PaCIlJIaBOB U
pacTBOPOB COJIEH

KoHnTtponbHas paboTa mo
pazneny «TeopeTnyeckue
OCHOBBI XUMUI»

Mertamisl, UX MOJ0KCHHUE
B [lepuoanueckoi
CHCTEME XUMHYECKUX
sneMeHToB /[l. H.
MenneneeBa n

https://cifra.school/class/chem/

[udposas oOpasoBaTtenbHast cpena
Jlabopatopus «Touka Pocta»

https://resh.edu.ru/subject/lesson/3523
A

https://resh.edu.ru/subject/lesson/5912
A

https://resh.edu.ru/subject/lesson/3493
A




15

16

17

18

19

20

0COOEHHOCTH CTPOCHHS
atomoB. O0mue
¢du3ugeckne CBONCTBA
METaJJIOB

CrnnaBel METaIOB.
DNEKTPOXUMHYECKUH psift
HaIPSKEHUH METaJuIOB

XHUMHYECKHE CBOMCTBA
Ba)XKHEHIITNX METAJIJIOB
(HaTpuit, Kanuid, KaJabIHii,
MarHui, anroMUHHIN) U UX
COCOUHCHHI

XMUMHYECKUE CBOUCTBA
Xpoma, MeJIM U UX
COeqUHEHUN

XMUMHYECKUE CBOMCTBA
IIMHKA, JKeJie3a U UX
COeqUHEHUN

[IpaxTuyeckas padora Ne
2. "Pemenue
IKCIIEPUMEHTAITLHBIX
3a7a4 I10 TEME
«Metamne»"

Hemeramnsl, ux
MMOJI0KEHHE B
[Iepuonnueckon cucreme

https://resh.edu.ru/subject/lesson/4961
A

https://resh.edu.ru/subject/lesson/5814
A

https://resh.edu.ru/subject/lesson/3534
A

https://resh.edu.ru/subject/lesson/3534
A

[udposas oOpasoBatenbHast cpena
Jlabopatopus «Touka Pocta»

https://resh.edu.ru/subject/lesson/3479/

https://resh.edu.ru/subject/lesson/5939
A




21

22

23

24

25

26

XUMHUYECKHX 3JIEMEHTOB
J. . MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

dusznyeckue CBOMCTBA
HEMETAJIJIOB. AJUIOTPONIHS
HEMETAJUIOB (Ha MpuUMepe
KHCIIOPOJIa, CEPHI,
docdopa u yraepona)
XUMHYECKHE CBOMCTBA
rajioreHoB, Cephbl U X
COCIUHCHHI

XMUMHYECKUE CBOUCTBA
a3ora, Gocodpa u ux
COeqUHEHUN

XMUMHYECKUE CBOMCTBA
YIJIEpOJa, KPEMHUS U UX
COeJUHEHUN

[IpruMeHeHne BaXKHEUIINX
HEMETAJUIOB U UX
COEeIMHEHUN

O0o0061IeHNE U
cHCTeMaTH3aIus 3HaHUH
o TeMe «HemeTamnsny.
Brruucnenus no
YPaBHEHUSAM XUMUUYECKUX
peakuuii u
TEPMOXHUMHUYECKUE

https://cifra.school/class/chem/

https://resh.edu.ru/subject/lesson/5913
A

https://resh.edu.ru/subject/lesson/5913
A

https://cifra.school/class/chem/

https://www.yaklass.ru/




27

28

29

30

31

32

pacuérsl

[TpakTuueckas padota No
3. «Pemenue
AKCIIEPUMEHTAIBHBIX
3a7a4 10 TeMe
"HemeTamnn"y»

KoHnTtponbHas paboTa mo
TeMaM «MeTamibl) U
«Hemeraiuiby

Heoprannueckue u
OpraHUYECKHUE KUCIIOTHI.
Heoprannueckue u
OpraHUYECKHEe OCHOBAHUS

AmdorepHbIe
HEOPTaHUYECKUE U
OpTraHUYECKHE
COEIMHEHMS.
I'eneTmyeckas CBA3b
HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB

Ponp xumuu B
obecrieueHNN
9KOJIOTUYECKOM,
SHEPreTHYECKOU U
MHIIEBOM 0€30IMacHOCTH,
Pa3BUTUU MEIUIUHBI

[IpencraBnenus 06 oOmuUx
HAYYHBIX TIPUHITUITAX
POMBIIIJICHHOTO

Hudposas oOpa3oBaTenbHas cpena
Jlabopatopus «Touka Pocta»

https://cifra.school/class/chem/

https://resh.edu.ru/subject/lesson/4960
A

https://www.yaklass.ru/

https://resh.edu.ru/subject/lesson/3514
A




MIOJIyYEHUS BaKHEUIINX

BELECTB
q

33 CJIOBCK B MUPE BEHIECTR 1 https://cifra.school/class/chem/
U MaTepHajIoB

https://resh.edu.ru/subject/lesson/3504

XuMUS U 30pOBbE

34 1 [
YeJIoBEKA

OBIIEE KOJIMYECTBO 34 ) 3

YACOB I10 ITPOTPAMME



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

1. C. T'abpuensn, W.I'. Octpoymo, C.A. CnagkoB. Xumusa. 10  kiacc.
ba3oBeIii ypoBeHb: y4eOHHMK nJisi 0OIIeo0pa30BaTENbHBIX YyUpexaAeHHil. - M:
[Ipocenienue, 2020 rog.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

2. O.C. Tabpuensn, U.I'. OctpoymoB, C.A. CnankoB. Xumusa. 10 kmacc.

ba3oBeIif ypoBeHb: y4eOHHMK nJisi OOIIe00pa30BaTENbHBIX YyUpekKACHHH. - M:
[Ipocsemenue, 2020 roxa.

3. I'opxosernko M.IO. Iloypounsie pa3pabotku mo xumuu. 10 kmacc. - M.:
BAKO, 2016.

4. MeTtonuueckoe mocoOme. ba3zoBwiii ypoBeHnb. 10 kmacc / aBTOPBHI:
O.C.I'abpuensn, C.A.Crnankos. -192c.

3. Kuura s  yuwrtensa. ba3oBelii  ypoBeHb. 10 Kiacc: aBTOPBI:
O.C.I'abpuensu, U.I.Octpoymosn, C.A.CnankoB. - 240c.

6. Pabouas TETpalb. BbazoBbIii YPOBEHb. 10
kiacc:aBTopbl:O.C.I"a6puensn, C.A.Cnankos. - 144c.

7. KonTtponbHbie 1 mpoBepouHbie padboThl. ba3oBelil ypoBeHb. 10kitacc:

aBTopbl O.C.["'abpuensH u ap. - 256¢.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. Hudposas o6pazoBarenbHas cpena Jlaboparopus «Touka Poctay
2. Pecypcest LHOK



