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MHOSACHUTEJBHASA 3AITUCKA

[IporpammMa 1O XMMHM Ha YypOBHE CpemHero oobmero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanuny, TpeOOBaHUN K PE3yJIbTaTaM OCBOCHMS
beneparbHONM  00pa30BaTENBHOM MPOrpPaMMbl CpPEIHEro oO0IIero o0pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIXx B DegepaibHOM  TOCYJAPCTBEHHOM
obpazoBatenpHoM cranaapre COO, ¢ yuérom KoHuenuuu mnpernogaBaHus
y4eOHOro TpeaMeTa «XUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
®denepanyy, peadu3yoOIIUX OCHOBHbIE 00pa3oBaTENbHBIE MPOrPaMMbl, U
OCHOBHBIX ToNOKeHMM «Crparernn pa3BuTus BocnuTaHus B Poccuiickon
denepanuun Ha niepuoa 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOIOB K pa3paboTKe MpOrpaMMmbl 1O XUMHUHU, K OINPEACICHUIO
oO1ieit cTpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYUAIOIINXCA CPEICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHuenrtyanbHble nojoxkenus GI'OC COO o B3aMMOOOYCIOBIECHHOCTH LIEJIEH,
cCollepKaHMs, pPE3yJbTaTOB OOy4YeHUS] W TPeOOBAHWM K YPOBHIO TIOJTOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeNbHON OpraHU3alMK, SBJISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)KAT 3aBEpPLIAIOLIMM 3TAllOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYITUX
I[EJIOCTHOM CHCTEME XUMHUYECKOro o0O0pa3oBaHuA. OTHU IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYpHI
YeJloBeKa, a TaKKe »SKOJOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBI0 M TPUPOAHON cpene. Peanusyercs xumuuyeckoe oOpa3oBaHUE
oOydJaromuxcs Ha YPOBHE CPEJIHEro OOIIero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera «XHUMHUS», COIEPKAHME M TIOCTPOCHHE KOTOPOro OIPENEICHbl B
nporpaMme MO0 XHMHUHM C YYETOM CHEHM(PUKH HAYKHM XUMHUH, €€ 3HA4YCHHS B
MO3HAHUU TIPUPOJbI U B MaTepUalbHOW >KM3HM OOLIECTBA, a TAKXKE C Y4ETOM
Oo0mMX 1enell W NPHUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero oo1ero oopaszoBanus B Poccuiickoii denepanum.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IMBUJIM3AINMU, B CO3[JaHUM HOBOW 0a3zbl MaTepUAbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHPOBAHUE PAMOHAIEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE IEJIOCTHOTO TPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOIBI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS] B XMMHUU HAa OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOIIEr0 MHPA, OCO3HAHUS B3aMMOCBS3H MEXKIY
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JaCTIMU MPUMEHEHUS.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHS cTaja
HEOTHEMJIEMON YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaxJI0ro wieHa oOmiectBa. CoBpeMEHHass XHMHs Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJOTMM HaIlpaBlIeHA HA pEUICHUE
r00agbHBIX MpPOOJEM YCTOWYMBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
HEPreTHUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHUM € OOMMMH LEASMH W MPUHIMIIAMUA CPEAHETO OOIIETo
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydarommxcs, HEOOXOOUMYI0 UM JJs  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIIEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, HPOJOJKCHUS
o0pa3oBaHMsI B pa3IMYHbBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHEH.

CocraBnsitomiuMu — nipeaMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannyeckas xuMus» U «OOmas v HeOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HayKH: CUCTEMaA
3HAHHUH MO HEOPraHUYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUW W3 OONICH XUMUM) U
opraHu4eckoil xumuu. GOpMHUpPOBAHUE AAHHOW CHCTEMBl 3HAHWW NPU U3YYCHUU
npeaMera oO€eCleynBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOI000pas3us
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB U TEOPUM XUMHUH.

Crpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckas XUMHus» cpopMUpoBaHa B MporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYEHHI0 ydyeOHOro marepuaga M 00ycCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpelNeNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHM BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIIMHEHHM, a TakK€ Ha YPOBHE CTEPEOXUMHUYECKUX M  DJICKTPOHHBIX
NpeACTaBICHU O cTpoeHuu BemiecTB. CBeleHUA 00 HU3y4aemblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIIEBOAOPOJOB JO CIOXKHBIX OMOJOTUYECKU
AKTUBHBIX COEQUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJIy4alOT pPa3BUTHE
chOpMHUpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIETr0 00pa3oBaHMs MEPBOHAYAILHBIC
IPEJICTABICHUS O XUMUYECKOM CBsI3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUUYECKON PEAKIIUH.

[lon HOBBIM yrjaoMm 3peHusi B ImpeameTe «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
TEOPETUYECKU MaTepuan M (PAKTOJIOTMYECKHE CBEICHHMS O BEIeCTBaX U
XUMHUYEeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUS» O00yYaromuMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTMYECKHUX IMO3UIIHM,



riyoke TOHSATh HUCTOPUYECKOE U3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011aro11IeH 10 00BSICHSIONICH U IPOTHO3UPYIOIICH.

Enwnas cucrema 3HaHWHA O BaKHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMCHCHHH, a TAKXKE O XMMHUYECKHX PEaKIUAX, UX CYINIHOCTH U
3aKOHOMEPHOCTSIX MpPOTEeKaHusd JomnosiHseTrcs B Kypcax 10 um 11 kmimaccoB
AJIIEMEHTAMHU  COJICP)KAHMSI, WMCIOIIMMH KYyJbTYPOJIOTUYECKUA W TPHUKIATHON
XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT TOHMMAHHWIO B3aUMOCBS3M XWUMHUU C
JIPYTUMU HayKaMH, PAacKpbIBalOT €€ poJib B MO3HABATENHLHON W MPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHUS K IMPOLIECCY
TBOpPYECTBA B 00JACTH TEOPUH M MPAKTUYECKHUX MPUIOKCHUA XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCSI B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIHBATh WHGOOPMAIUIO U
OpUMEHSATh €€ JJIA TONOJIHEHUS 3HAHUM, pEeUIeHUS WHTEICKTYadbHbIX U
AKCIIEPUMEHTAIBbHBIX MCCIIEI0BATENbCKUX 3a/1a4. B 1eoM conmepikanne yqaeOHOTro
npeaMera  «XWMHS» ~ JAaHHOTO  YPOBHS  M3YYCHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOYYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIi TTOHMMAaHUS
bunocodckux maeH, Takux Kak: MaTepualbHOE €IMHCTBO HEOPraHUYECKOro H
OpraHMYecKOro MHpa, OOYCIIOBIEHHOCTh CBOWMCTB BEIIECTB WX COCTAaBOM H
CTpOEHHEM, ITI03HABAEMOCTh TMPUPOJIHBIX SBICHUHW IyTEM DKCIIEPUMEHTA |
pEelICHUST TMPOTHBOPEYMH MEXKIy HOBBIMH (akTaMd ©  TEOPETUUCCKUMH
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU DKOJIOTUUECKUX TPoOsieMm, a
TaKKe MpoOJeM COepeKEHUsT IHEPTETUUECKUX PECYPCOB, CHIPbSI, CO3/IaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmane pemieHms 3a7a4  BOCIHMTAHMS, Pa3BUTHS W COIHMAIA3AIUU
OoOy4Jarommxcs TPHUHITHICE MPOTPAMMON IO XUMHU TMOJXOJBI K OIPEACIICHUIO
cCollepKaHUsi M TOCTPOCHUS TIpeAMETa MpeAyCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIbHBIX y4E€OHBIX JEHCTBUM, UMEKOIHUX 0a30BOe 3HAYEHUE A
pa3jMyYHBIX BHJIOB JCSATEIBHOCTH: pEIIeHHs TpoOsieM, TOWCKa, aHalu3a Hu
00paboTKu nHpOpPMAIUU, HEOOXOAUMBIX JIJIsl TPUOOPETEHHS OTBITa MPAKTUYECKOM
U HCCIIEJIOBATEIBCKON JEATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B TMO3HAHUU
XUMUH.

B npaktuke npemnojgaBaHus XMMHM KaKk Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE CPEJIHET0 00I11ero 00pa3oBaHus, PU ONpPECICHUN
COJIepKATeIIbHON XapaKTEPUCTUKH IIeJIed HW3Y4YCHHUS TpeaMeTa HarpaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTU TPAAMIIMOHHO TpHU3HAETCA (POpMUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEILHOCTH YeJOBEKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOH KyIbTyphl. C
METOJMYCCKOM TOYKH 3PEHUS TAaKOW TMOAXOJM K OINPEACIICHUIO TENIeH W3ydeHUS
IpeMETa SIBJISIETCS BIIOJIHE ONPAaBAAHHBIM.



CornacHO AaHHOM TOYKE 3pEHUs TJIABHBIMU LEIAMH H3Y4YEHHs MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (QopMHUpOBaHUE CHUCTEMbl XHMHUYECKMX 3HAHUW KaK  BaKHEUILIEH
COCTaBIIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBbIC MOHATHS, (PyH/IaMEHTAIbHbBIC 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHUE $3bIKa HAYKH, YCBOECHUE WU IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS;

o (opmMupoBaHUE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHMSI
BEIIECTB M XUMUYECKUX pEaAKIMi, HEO0OXOAMMBIX [JIsi MpUOOpeTeHUs
YMEHHUM OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMHUYECKHUX SIBJICHU,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XHMMHUYECKOTO 3KCIEPUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30macHOro 00pallleHus C BEIIECTBAMH.

Hapsiny ¢ atuMm, conepxaTesbHasi XapaKTepUCTUKA LIeJIel U 3a/1ay U3y4eHUs
IpeaAMeTa B IPOrpaMme 10 XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CHUCTEME CpeaHero oduiero oopasoanus. Ceroans B
NpernojlaBaHu  XUMHUM B OOJIbIIEH  CTENEHM OTHAETCA  MPENoyuTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp)KaHusd OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00IIEO00pa30BaTENbHOM OpPraHU3alud, BIAACIOLIETO HE
HAOOpOM 3HAHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTHUBHOTO TMOJIYYEHUs 3HAHUW M MPUMEHEHUS UX B PEAJbHOM >KU3HU
JUISL PEIIEHUS TPAKTUYECKUX 3a/ad.

B cBf3M ¢ 3TUM TNpU U3YYEHUM TMpeaMeTa «XHUMHS» JIOMUHHUpPYIOIIee
3HAYEHHE MPUOOPETAIOT TAKKE LU U 33]]a4H, KaK:

ajanranus o0yJaromMxcs K yCIOBUSIM TUHAMHUYHO Pa3BUBAIOILETOCS MHpA,
dbopMHUpOBaHUE  MHTEIUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pelieHn B KOHKPETHBIX YKU3HEHHBIX CUTYAlUsIX, CB3aHHBIX C BEIIECTBAMHM U MX
IIPUMEHEHUEM,;

dbopmupoBaHUe Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UJIS PA3JIMYHBIX BHUJIOB
NeATEILHOCTH: PEIIeHHs MpoOJieM, MoucKa, aHaiau3a U 00padoTKu MH(POPMAIIUH,
HEOOXOJUMBIX I NPUOOPETEHHs OIbITa JEATEIbHOCTH, KOTOpas 3aHMMAET
BAKHOE MECTO B TO3HAHMM XUMHH, a TaKXKe Ui OLEHKH C MO3ULUU
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XHWMHUYECKHX
IPOLIECCOB HAa OPTraHM3M YEJIOBEKA U MIPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yUaroIMXCs: CIOCOOHOCTU CAMOCTOSITEIHLHO MMPUOOpPETATh HOBBIE
3HAHMS TI0 XHMHUH B COOTBETCTBHUHU C )KH3HEHHBIMHU MTOTPEOHOCTSIMH, UCIIOIH30BaTh
COBpPEMEHHbIC MH()OPMAIIMOHHBIE TEXHOJOTHM JJIsl TIOUCKA M aHaliu3a y4eOHOU u
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMHUYECKOTO COJIEPKAHUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJIAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHU S, HA0IIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPU IUIAHUPOBAHMHM U MPOBEIACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaroumxcsi YOEXIEHHOCTH B T'yMaHUCTUYECKOH
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
paIMOHAIBHOTO MPUPOJIOTIONB30BAHUS, TIOTIOTHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOrO0 PABHOBECHSA, OCO3HAHHUS HEOOXOIUMOCTH OepexHOro
OTHOILICHHS K TPHUPOJE U CBOEMY 3J0pPOBBIO, a TAKXKE MPUOOPETEHHUS OIbITa
WCITOJIP30BAHUS TIOJMYYEHHBIX 3HAHWW I TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHUsIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yueOHOM maHe cpenHero oOIIero oOpa3oBaHUA MpeaMeT «XUMUS»
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeIMeTHOM o0nacTu «EcTecTBeHHO-Hay4HbIE
IPEMETHD.

OO61mIee yncIo 9acoB, OTBEAEHHBIX JIJIS M3YUCHUS XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ob1ero odpasoBaHus, cocraBisieT 68 gacoB: B 10 kimacce — 34 gaca (1
yac B Hezieno), B 11 kiacce — 34 vaca (1 yac B Heneonto).



COIAEPKXAHUE OBYUYEHUA
10 KITIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOH XUMHH

[IpenMeT opraHMYecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPUANIOB. T€OpUS CTPOCHUS OPTraHUYECKHUX
coenunenuit A. M. bytieposa, e€ ocHOBHBIE MOJ0KeHUSI. CTPYKTYpHBIE (POPMYJIIBI
OpraHUYecKuX BelecTB. ['oMonorus, wu3oMepus. XUMUYECKass CBsI3b B
OpPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenne o kinaccupuUKaIMM OpraHUYECKuX BemiecTB. HomeHkaTypa
OpraHMYeCKUX COCJIMHEHUN (CUCTeMaThyecKas) M TpPUBHAJIbHBIC Ha3BaHUS
BOXKHEUIIINX MPEACTABUTENIEH KJIACCOB OPTaHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBpalCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKHX BEIIECTB W MaTepuajaMu Ha HUX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJl OpPraHUYECKUX BELIECTB, HAOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPTaHUYECKUX BEILECTB
IIpY HarpeBaHuu (TUIaBJICHUE, OOYTIMBAHNE U TOPEHUE).

YraeBoaopoabl

AJIKaHbBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUM psaa. MeraH u 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKAaHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUsT U TOPEHHMs), HaXOXKIACHUE B TPUPOJE, TMOJyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psil. DTUIICH U MPOIUIEH —
MPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHE U XUMHUYECKHE CBOMCTBA
(peakuu  THAPUPOBAHUS, TAJIOTCHUPOBAHMS, TUIApATAIlMd, OKHUCJICHHUS U
MOJIMMEPHU3AIIIH ), TOTyYSeHUE U TIPUMEHEHHE.

Ankaauensl: OyragueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUUYECKHE CBOMCTBA (peakuusi nonumepusamnuu). [logydeHre CHUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHUSI, TOMOJIOTUYECKHUM psifi. AIIETUIICH
— TMPOCTEHIIMIA TPEICTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (uU3MdecKkue Hu
XUMHUYECKUE CBOMCTBA (peakiu TUJpUPOBAHUS, TaJOr€HUPOBAHUS, TUApaTAIUH,
TOpEHMUsl), MOJYyYCHUE U TPUMEHEHHUE.

Apensl. ben3on: coctaB, cTpoeHue, (uU3NUECKHE U XUMHUYECKHUE CBOWCTBA
(peakiuu rajoreHUpOBaHMSI U HUTPOBAHUS), MOJYYCHUE U MPUMEHEHUE. Tomnyon:
cocmae, cmpoeHue,  ¢uzudeckue U  XuMudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NONyYeHue U npumereHue. TOKCUYHOCTD



apeHoB. l'eHermyeckass CBI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKALMMUA K
Pa3IMYHBIM KJIACCAM.

IIpuponHble MCTOYHUKU YrIeBOAOPOIAOB. lIpupoaHbli ra3 W IOIYTHBIE
HepTsaHbie Ta3pl. Hedtp m e€ mpoucxoxnenue. CrocoObl mepepadoTku HEDTH:
MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KaTaTUTUYECKHil), nupoiu3. [Ipomykrsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHMsS BEIIECTB M HX IPEBpAllCHMIA:
O3HAKOMJIEHHME C oO0pa3lamMu IUIacCTMAacC, KaydyyKOB M PpE3HMHBI, KOJUJIEKLIUU
«Heptp» u  «Yroap», MOAEIMPOBAHHWE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOr€HONPOU3BOAHBIX, ITPOBEICHUE NPAKTUYECKON PaOOThI: MOJYyYEHHE ITHIICHA

Y U3y4YEHHE €TO CBOWCTB.

Pacuérurle 3amaun.

Bbluncnenuss 1Mo ypaBHEHHMIO XWMHUYECKOW peakuuu (Macchl, 00BEMa,
KOJINYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKLIMH IO M3BECTHBIM MACCE,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprannyecKue coeJMHeHust

[IpenenpHble OQHOATOMHBIC CIHUPTBHL. MeETaHOJ MW DTAaHON: CTPOEHHE,
bu3nueckue M XUMHUYECKHME CBOMCTBA (peakUMM C AKTUBHBIMU METaJJIaMHU,
raJIor€HOBOJOPOJaMH, TOpPEHHUE), NpUMEHEHuEe. BoaopoaHble CBS3H MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHME METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbIE  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHUE,
bu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTaJUlaMH, KaueCTBEHHas PEeaklus Ha MHOIrOaTOMHBbIE crnupThl). [leficTBue Ha
opraHusM 4enoseka. [I[puMenenne rimuuepuHa u TUIICHIJIMKOJIS.

@deHoJ:  CTpOCHHE MOJIEKYJbl, (PU3WYECKHUEe U XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [lpumenenue gpenona.

Anpnerunpl U kemowuwvl. DopManmpaerui, anETAIBAECTHI CTPOCHHE,
(du3nuecKkue U XMMHYECKHE CBOMCTBA (PEAKUUU OKHMCIECHHUS U BOCCTAHOBIICHUS,
KAuECTBEHHBIE PEAKLIMN ), IOJyYEHHUE U TPUMEHEHNE.

OZHOOCHOBHBIE TIpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasl KHCIJIOTBI: CTpPOEHHE, (PU3MUECKHEe U XMUMHUYECKUE CBOMCTBa (CBOMCTBA,
oOume AJid Kiacca KUCJIOT, peakuus 3TepuuKaiim), moayyeHue U NpuMEHEHHE.
CreapuHOBasi U OJEHMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICIIMNX KapOOHOBBIX
KUCTIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KUCIJIOT, UX MOIOIIEE IeHCTBUE.

CrnoxHble 3(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. ['maponus
cinoxHbIX 3¢upoB. Kupsl. 'maponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb JKUPOB.



VYrneBoabl:  cocTaB, KiIacCHU(pHUKanus  YyIJIeBOAOB  (MOHO-, JU- H
noyucaxapuabl). [roko3a — npocTelmmii MoHOcaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKUE U XHMMHUYECKHE CBOMCTBAa (B3aMMOJEICTBUE C
rugpokcugom menu(ll), okucineHne ammmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HaXOXJIEHUE B MpPHUPOJE, NMPUMEHEHUE,
ounonorunyeckas poisib. @otocunres. pykTo3a KaKk U30MEP IITHOKO3bI.

Kpaxman m nemnoio3a Kak npupojHble noaumepsl. CTpoeHue Kpaxmaia u
HEeJUTI0N03bl.  Pu3nMyeckue W XUMHYECKHE CBOWCTBAa Kpaxmasa (TMIpOJus3,
KayeCTBEHHAs peaklus ¢ HOJOM).

OKCHepUMEHTAIBHBIE METOJbl HM3YYEHHsS BEIIECTB M HUX IMPEBpAIICHMI:
IIPOBE/ICHHE, HAOJIOJCHUE W ONHMCAHUE JEMOHCTPALMOHHBIX ONBITOB: T'OPEHHUE
CIUPTOB, Kau€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHUE AITaHOJA
okcugmoM Meau(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIIEPHUHA C
ruapokcuom menu(ll)), anpaernnos (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCH[A
cepeopa(l) m tumpoxcumom wmemm(ll), B3amMopaeicTBHE Kpaxmana ¢ HOAOM),
IpOBEJCHUE MPAKTUUECKOM pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHeie 3ana4n.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO M3BECTHBIM MAccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIECTB HIIM MPOAYKTOB PEAKIIHH).

A3oTcoaeprkamue opraHu4ecKue COeIMHEHHS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHMYecKue COoeqUHEeHUs. Pu3zndeckue
U XMMUYECKHUE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe IMiuHA). buonoruueckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuasl.

benkn Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coeluHeHMs. [lepBuuHas,
BTOpUYHAsi U TpETUYHAs CTPYKTypa OeiaKkoB. XUMHUYECKHE CBOMCTBa OEIKOB:
TUJIPOJIN3, IEHATypalusl, KaYeCTBEHHbIE peaKLUU Ha O€JIKH.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHMs] BEIIECTB M HUX IMPEBpAIICHMI:
HaOJIOICHUE U ONHMCAHUE JTEMOHCTPALMOHHBIX ONBITOB: JA€HATypalus OEJIKOB MpHU
HarpeBaHUU, LIBETHbIC pEaKLUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATUS XMUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJINMEPU3ALUS U TOJUKOHEHCALS.

OKCIIEpUMEHTANIbHBIE METOAbl W3Y4YEHHMs] BEUIECTB M UX IpEBpallleHUi:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3H.



Peanm3amnus MexXnpeMeTHBIX CBA3CH NPU H3yUYeHUN OPTraHMYECKONH XUMHUH B
10 kmacce OCYIIECTBIIICTCS YEpe3 HCIOJIb30BaHWE KaK OOIMUX EeCTECTBEHHO-
HAYYHBIX TOHATHH, TaK W MOHATHH, SBISIONIUXCS CHUCTEMHBIMH JUIS OTACIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHE, HAYIHBINA (PAKT, THIIOTE3A,
3aKOH, TEOPHs, aHAIN3, CUHTE3, KiacCu(UKaIs, MepUoOINIHOCTh, HAOI0IEHNE,
U3MEpEHHE, SIKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dwusuka: MaTepus, DOHEPrus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
DHEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOe€ COCTOSIHHE
BEICCTBA, (PU3MUCCKHUE BETUYHUHBI M SUHHIIBI UX U3MEPCHHUS.

buonorus: kierka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTocuHTE3, OMOJOTMYECKH AaKTUBHBIC BemiecTBa (OCIKH, YIJIEBOIBI, JKUPHI,
(hepMEeHTHI).

['eorpadus: MuHEpasbl, TOPHBIC MOPOJBI, MOJE3HbIC UCKOMAeMbIe, TOILIUBO,
PECYPCHI.

TexXHOJIOTHS: THINEBbIC MPOIYKTHI, OCHOBBI PAMOHAIBHOTO THUTAHHS,
MOTOIIIME CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYCCKUE MpEnapaThl, MaTepUaIbl U3
UCKYCCTBCHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMUHU

XUMHYECKUI 3ieMeHT. AToMm. Snpo artoma, H30TONBl. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYCCKUE YPOBHHU, MOIYPOBHH. ATOMHBIC opOuTan, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipeesieHus JIEKTPOHOB MO OpOHUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IICKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

ITepunonnueckuit 3akoH U Ilepruoanueckas cucrema XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkOHA U [lepmogmyeckoil CuCTeMbI
xuMuueckux snemeHtoB /I. M. MeHneneeBa ¢ COBpEMEHHON TEOpPHEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XHUMHWYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIJIOKHBIX BEIIECTB MO TPYINaM M TEPHOJAM.
3HaYeHUe NMePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBSI3b. BHAbl XHMHUYECKON CBSI3U
(KoBaJIeHTHasi HEMOJISIpHAasi W TOJIsSIpHAsi, MOHHAs, MeTajumyeckas). MexaHu3Mbl
oOpa30BaHUS KOBAJEHTHOM XWMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
aKuenTopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DJNEKTPOOTPUIIATENHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJSIDHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MTOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTne o nucnepcHbIXx cucTeMax. VICTHHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
Maccosast 101 BelecTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Howmenxknatypa
HEOPraHMYECKUX BEIIECTB. [eHeTHYecKas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumnueckass — peakuus. Kimaccupukanuss XMMHYECKUX  peakIuil B
HEOPraHMYECKOW M OPraHMYEeCKOW XHMHUHU. 3aKOH COXPAHEHHS MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pas3nuvHbIX (pakTopoB. OOpaTUMBbIC
peakiuu. XUMHUYECKOE€ paBHOBecue. DaKTOpbl, BIMSIOIIUE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

DnextpormuTryeckas nuccornuanus. CunbpHbIC U ciladbie 3MeKTposnThl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCIIAsl, HEUTPAJIbHAs, IIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB M HX MPEBpALICHUN:
neMoHcTpauus Tadiun «llepuoanueckas cucreMa XUMHUYECKUX 3yeMeHToB [l. U.
MenneneeBay, U3ydeHUE MOJIENIEH KPUCTAUIMUYECKUX PEIIETOK, HAOMIOJCHUE U
OMHMCAaHKE JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OIBITOB (Pa3JIOKEHUE MEPOKCHIA
BOJIOpPOJA B MPUCYTCTBUU KATAIU3ATOPA, ONIPEACICHUE CPElIbl pACTBOPOB BEIECTB
C TIOMOIIBIO YHUBEPCAIHHOTO WHIUKATOpPA, pPEaKIMd HOHHOTO OOMeHa),
MPOBEJICHUE TTPAKTHUUECKON paboThl «BiusHue pa3InuHbIX PaKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIIUN.

PacuérHble 3anaumn.

Pacuérel 1O ypaBHEHMSIM XUMHYECKUMX pEAKUMA, B TOM YHCIE
TEPMOXHMHUYECKAE PACUETHI, PACUETHI C MCIOIB30BAHHEM IIOHSTUA «MacCOBast
JTOJISL BELIECTBAY.

Heopranuuyeckasi xumus

Hemeraimel.  Ilonoxenne HemeraiuioB B llepuoanueckor  cucreme
xumuueckux sieMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAJIOB (Ha MpUMEpe
KHCIIOpOa, cephl, pocdopa u yriiepomaa).

XUMHUUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajoOr€HOB, CEPhI, a30Ta,
dbochopa, yrmepoga MU KpeMHHS) U HMX  COCAMHEHUNH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IpumeHeHne BaXXKHEUIIINX HEMETAIUIOB U UX COEUHECHUM.



Meramnsl. [lonoxenue meramnos B Ilepuoguueckoit cucreMe XMMHYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢guznueckue cBoiicTBa MeTaoB. CIUlaBbl METAILIOB.
DNEeKTPOXUMHUYECKHUI Pl HATPSHKEHUI METAIIOB.

XHWMUYCCKUE CBOMCTBA BA)KHEHIMX METAJUIOB (HATPHUH, KaJIMH, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCIUHEHUH.

OO6mue cnocoObl MoMydeHus: MeTaioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M MX IPEBPAILCHUN:
M3yYCHHE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHE W OIMCAaHHE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCUJIA ATIOMUHUSA C PacTBOpaMU
KHUCJIOT U 1eJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnrble 3amaun.

Pacuéter mMaccel BemecTBa WM 00BEMaA ra3oB MO HW3BECTHOMY KOJMYECTBY
BEII[ECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET IPUMECH.

XuMHS M KU3Hb

Ponp xuMun B 00ECIEUEHUU SKOJOTHYECKOM, SHEPreTUYECKON M MHUIIEBOM
0e30macHOCTH, Pa3BUTHH MeAWIUHBL [loHSATHE O HAyYHBIX METOJaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OOMMX HAYYHBIX NPUHIMUIIAX POMBIILICHHOTO
MOJyYCHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB W MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTrepualbl, KOHCTPYKLIHMOHHBbIE MaTepuajbl, KpPAacKH, CTEKJIO, KepaMHKa,
MaTepualibl JJIsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XuMHST W 3J0pOBbE YEJIOBEKA: MPaBWIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOIH30BAHUS MPENAapaTOB OBITOBON XUMUU
B [IOBCEIHEBHOW JKU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzaumst MEXNpeAMETHBIX CBA3€H NpU  HW3YyYEeHUU oOmed
HEOPraHU4eCKOM XMMMM B 11 Kilacce OCylIECTBIISIETCS Yepe3 MCIIOIb30BaHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHM, TaK W TOHSATUN, SBISIOMUXCS
CUCTEMHBIMH I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIM (DaKkT, ruUmoresa, 3aKoH,
TEOpWsl, aHaln3, CHHTE3, KiIacCUpUKAIMA, TMCPUOAUIHOCTh, HaAOIIOJACHHE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBICHUE.



dusuKa: MaTepus, SHEPTUs, Macca, aTOM, dJICKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PaJIMOAKTUBHOCTh, MOJICKYJIa, SHEPTeTUYECKUN YPOBEHD, BEIIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUE BEIUYUHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kneTka, opraHu3M, OSKocHUCTeMa, Owmocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaNbl, TOPHBIC MTOPOJIBI, MOJIC3HBIC UCKOIIAeMbIe, TOTLIMBO,
pECYpCBHI.

TexHomorusi: XuMu4eckasi IPOMBIIUIEHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAJIOB, CEJIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, MHIIECBAs
MPOMBIIIUICHHOCTh,  (papManeBTUYECKass  MPOMBINIIEHHOCTh,  MPOWU3BOJICTBO
KOCMETHYECKUX MPEenapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPUAIIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTb, HAHOTEXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBLIE PE3YJIBTATBI

OdI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjabTaTaM OCBOCHUS
oOy4JarolmuMHUCs TIporpaMM CpeaHero oOiiero o0pa3oBaHusi (JIMYHOCTHBIM,
METaNpeIMETHBIM U  MpeaAMeTHbIM). HaydHo-MeTonuueckoil OCHOBOW  MJis
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIEero
o0Opa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbLHOCTHBIN MOAXO/.

B cooTBeTCTBMM C CHCTEMHO-ACITEIBHOCTHBIM IMOJXO0JOM B CTPYKTYpE
JUYHOCTHBIX PEe3yJIbTATOB OCBOEHHUS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHEro
oOriero 00pa3oBaHMsl BBIJICTIEHBI CIEAYIOINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIONIUMHCS POCCHUHCKOM TIpa)KAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICICHUIO;

HaJIMYue MOTUBAIUU K O0YyUEHHUIO;

IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U NCTOPUUYECKHUX TPAJAUIINKM 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaronIMXcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMHM, MPHUCYIIUMHU IEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIM4ue MPaBOCO3HAHUS HKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pE3yJabTaThl OCBOCHHUS MpeameTa «XUMHS» JTOCTUTAIOTCS B
€MHCTBE Y4YEOHOM M BOCHHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IECHHOCTSIMU
U HaealaMd POCCUUCKOTO TPaKJAHCKOTO OOIECTBa, MPUHITHIMA B OOIIECTBE
HOpMAMM U TPaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIMMHU  Mpolieccam
CaMOMO3HaHUS, CaMOpPAa3BUTHUSA M HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH
o0y4Jarommxcs.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTpakaroT
c(hOpPMHUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M TMPAKTUYECKON JesATEIbHOCTH
OOy4JaroIIMXCs 10 peaTu3aiy MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIE B
YacTHu:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYarOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUS] O COLUMAJIBHBIX HOPMax M MpaBWIaX MEXKIUYHOCTHBIX
OTHOIIICHHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTU IIpU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3TUYHBIX BUIOB YICOHOU JIEATEIHLHOCTH;

2) IaTPHOTHYECKOI0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUH;

YBaXEHUSI K MPOLECCY TBOpYECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JTOCTHIKEHHUS HAYKH €CTh pPEe3yJbTar
JUINTETIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOHMCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U NPAKTUKOB,;

WHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUH U TOCIEIYIOIIEM
aHanu3e UHQPOpPMaLUU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMU
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMHU,
Y [IPUHUMATh OCO3HAHHBIE PELIECHUSA, OPUEHTUPYICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE U NOCTYINKH CBOMX TOBApPHILEH C
MO3UIMN HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUNA 3THUX
MOCTYIIKOB;

4) popmupoBaHKs KyJbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 370pOBOro W 0Oe30macHoro obpasza JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOnro/ieHns1 TpaBui O€30MacHOro OOpalleHusi C BellecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYZAOBOM JEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEJACHUS B CUTYAIUIX, YTPOKAIOIIMX 3JOPOBBIO U JKU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HMCCIIEA0BaTEIbCKOM
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JpYruX BHUAAX
NeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHUBHOE Yy4YacTUE€ B PEIICHHM NPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



UHTEpeca K NPAKTUUECKOMY M3YYEHHIO MPOQPECCHil pa3aIudHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHUS K TPYY, JIIOASIM TPy/Aa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPDY HHIMBHUAYaJIbHOM TpPAaeKTOpUU
oOpa3oBanus, Oyaymied Mpoeccuu U pean3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U
moTpeOHOCTEH 00IIecTBa;

6) 3K0JI0TMYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K NPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAaHMS KU3HH HA 3€MIIE;

MOHMMAaHUA TJI00ATBHOTO XapakTepa S5KOJOTHYECKHX MpoOiieM, BIUSHUA
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLUANIBHON CpEAbL;

OCO3HAHHUS HEOOXOIUMOCTH HCIIOJIb30BAHUSA JOCTHKEHUH XUMHUH IS
pelIeHns BONPOCOB PALlMOHAIBHOIO MPUPOAOIIOIb30BaHNUS;

AKTUBHOTO HENPUATHS JICUCTBUM, MPUHOCIIIUX BPEHd  OKPYXKAIOUIEH
IPUPOJIHOM cpefie, YMEHHUs] MPOTHO3UPOBATH HEOIArONPUSTHBIE SKOJIOTHMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEIOTBPALIATh UX;

HaJIM4Yusl PA3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OIbITa NEATEIBHOCTH AKOJIOTMYECKOMN HaIpPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMHU B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLUAIBHOMN
MPAKTUKE, CIIOCOOHOCTH ¥ YMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c()OPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKHY;

MOHUMAHUSl CHeUM(PUKA XMMHUM KakK HayKH, OCO3HaHUS €€ poJid B
(GbopMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MPEeACTaBICHUS] 00 OKpPYKaroUIEM MHpE Kak O €IMHCTBE NMPUPOAbI U YEJIOBEKA, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodieM COXpaHEHUs
IIPUPOIHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHHM JJs  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyYMAaHUCTUYECKOW HAINPABICHHOCTA W BAXXHOW pPOJU B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHON KYyJbTYpbl, pELIEHUHU II100aIbHbBIX TPOOIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, YJHEPIeTUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIULMHBI, 0OECIIEUEHUH YCIOBUMN
YCHEIIHOTO Tpyla U SKOJOTMYECKA KOMQPOPTHOM IKM3HU KaXKIOro UJieHa
0OIIIeCTBA;

€CTECTBEHHO-HAYYHON TIpaMOTHOCTH: [IOHMMAaHHSA CYIIHOCTH METOOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTHU HCIOIb30BATh



NOJTydyaeMble 3HAHUA I aHAIU3a U OOBSICHEHUS SIBICHUN OKpPY)KAIOIIEro MUpa U
NPOUCXOAMIMX B HEM U3MEHEHUH, YMEHHS JIeNIaTh 00OCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4yHbIX (AKTOB W HWMEIOIUXCS JJAaHHBIX C IIeNbI0 TIOMy4YeHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CHIOCOOHOCTH CAMOCTOSITENIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus: mpo0JieM B PeabHBIX )KU3HEHHBIX CUTYaIINsX;

UHTepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTM K  HENPEPhIBHOMY OOpa30BaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IMUHbIX chepax NpodeccrnoHaTbHON
JESTEIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUsI yU€OHOTO IMpenMera «XHMHUsS» Ha
YpOBHE CcpeaHero oluiero 00pa3oBaHus BKIIOYAIOT:

3HAQYUMBbIE  JUIS dbopMHpOBaHUS  MHPOBO33PEHUS oOy4aromuxcs
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) O0IeHayYHbIe MOHATHUS, OTPAKAIOLIUE
LEJIOCTHOCTh HAyyHON KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIus, SBICHUE,
IPOLECC, CUCTEMa, HAyYHBIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeI0BaHNE, HAOIOJCHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYTHUE);

yYHUBEpCalbHble Y4eOHbIC NEeWCTBUs (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC,

PErYJISITUBHBIE), 00ecIeynBaoIIne (dbopmupoBaHue (yHKUIHMOHATBHOM
TPaMOTHOCTH U COIIMATIbHOM KOMITETEHITMH 00YJarOIINXCS;
CHOCOOHOCTD oOyuarommuxcs UCIOJIb30BaTh OCBOCHHbBIE

MEXIMCIMIUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JICUCTBUS B MIO3HABATEIBHON U COIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble Ppe3yibTaTbl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JICUCTBHUSIMU.

OBaanenue YHUBEPCAJIbHbIMHU yueOHbIMH No3HaBaTeJbHBIMH
JeliCTBUSIMMU:

1) 0a30Bble JJOrHYecKHe JeiCTBHS:

CaMOCTOATENLHO  (QOopMyJIMpOBaTh W aKTyalM3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpPEAEATh LENH JEATEIbHOCTH, 3ajJlaBas MapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh NP OCBOCHUM 3HAHUU NPUEMBI JIOTMHYECKOTO MBIIIJICHUS —
BBIICJISATh XapPAKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATH UX B3aWMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIINE MOHITHS JIJIsl OOBSICHEHUS OTJIEIbHBIX (DaKTOB U
SIBJICHU U

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJIA KJIacCU(PUKAIIMU BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUUYUHHO-CJIEJACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHYECKHUE PACCYKJCHUS (MHAYKTUBHbIC, JENYKTHUBHbBIE, IO
aHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMUS, UCIIOIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJICITH, TIPEOOPA30OBBIBATH MOICIBHBIC TIPEICTABIICHUS — XUMUICCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, YpaBHEHHE XUMUYECKOU
peakiuu — MPU PEUICHUU YYEOHBIX IMO3HABATEIBHBIX M MPAKTUYECKHUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS JIJIsl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIUpOBaTh LEIU U 3a1a4U UCCIIC0BaHUs, UCIIOIb30BaTh TOCTABJICHHBIC
U CaMOCTOSTEIHHO C(HOPMYIUPOBAHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJII (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIBHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBAaTh YMEHUSI HAOIIOATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBINA OTYET O MPOEIIaHHON padoTe;

npuoOpeTaTh OMbBIT YYEHUYECKOM HCCIEAOBATEIbCKOM M MPOEKTHON
JEATEIIbHOCTH, MPOSBIIATh CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB PEIICHUsI MPAKTUYECKUX 3aJad, MPUMEHEHUIO Pa3IUYHBIX
METOJ0OB ITO3HAHUSI.

3) pabora ¢ undgopmanueii:

OPUECHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX UHOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIPaBOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (PopM
MIPEJCTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTD "
HEMPOTUBOPEUUBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3JIUYHbIE METOJbI MPU TOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajay
OIIPEIICIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT WCHOJb30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMYy  TIPEACTABIICHUS
uHdopmaruu (cxembl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeAcTBa NpH paboTe C
XUMHUYECKOW wuHOpMaluen: MNpUMEHATh MeXIpeaMeTHble (dusnueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W MpPeoOpa3oBbIBATH 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaTJISITHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU 1€CTBUSAMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 0OCYX AaeMOM TeMbI B XOJ€ Iuajaora u/uin
JTUCKYCCUHW,  BBICKa3bIBaThb  WaACH, (OPMYJIHPOBATh CBOM  TMPEIIOKEHUS
OTHOCHUTEJBLHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4H;

BBICTYINIaTh C MpE3CHTAIMEN pe3ybTaTOB IO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENILHO JIM COBMECTHO CO CBEPCTHUKAMU MIPHU BBIMOJIHEHUHU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUUYECKOW pabOThI MO HCCIIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealn3alui y4eOHOTO poeKTa U (OPMYyINPOBATH BBHIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX HCCIEAOBAHUMN IMyTEM COTJIACOBAHMS TO3UIIMHA B
X0/1e 00CYXIeHHSI 1 OOMEHA MHEHHUSMH.

OBjajieHHe YHUBEPCAJIbHBIMHU PEryJISSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYLIECTBISATH CBOKO I[MO3HABATENIbHYIO
JIeATEIIbHOCTh, OMNpeaensia €€ I1eMu W 3aJadyd, KOHTPOJUPOBaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpEIaraéMblii  aJroput™M JACHUCTBUN Mpu
BBINIOJIHEHUHM YYEOHBIX UM HCCIEIOBATENIbCKUX 3ajay, BbIOMpaTh Haubosee
3¢ dexTuBHBIN crnoco0 HMX peuieHuss ¢ Y4ETOM TOJYyYeHHMsS HOBBIX 3HAHUU O
BEIECTBAX M XUMHUCCKUX PEAKIIHSX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaIn3a
Y CAMOOILICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpenMeTHble pe3ysibTaThl OCBOEHUSI Kypca «OpraHuyeckas XAMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOH  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KAPTHHBI MHpA, POJM XHMHUU B TO3HAHWUU SIBICHUU



Opupoabl, B  (QOPMUPOBAHUU MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €€
(GyHKIMOHATIBHOM TPaMOTHOCTH, HEOOXOAMMOM VISl pEIICHUs MPAKTUYECKHUX 3a/1a4
U SKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XMMHUYECKUWA DJIEMEHT, aToOM, JJICKTPOHHAas
000JI09Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUIIATETLHOCTh, XUMHYECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTass U COKpaIEHHAs), MOJb, MOJSpHas
Macca, MOJIApHBIH 00BEM, YIJIEPOJHBIA CKeJleT, (QYHKIMOHAJbHAS TpyIIa,
paguKall, U30MEpPHUsl, N30MEPBL, TOMOJIOTHYECKAN P, TOMOJIOTH, YIJIEBOAOPOIBI,
KHUCJIOPOJ M a30TCOIAEPKAIIUE COECIMHEHUS, MOHOMEp, IOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COSUHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
opranudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SA3bIK XWMHHU;, MHUPOBO33PEHUYECKHE 3HAHMS,
JIe)KAIME B OCHOBE TMOHUMAHUS NPUYMHHOCTH W CHCTEMHOCTH XHWMHUYECKUX
SBJICHUM, (DAKTOJIOTHUECKUE CBEJIEHUS O CBOMCTBaxX, COCTaBe, MOJIYYECHUU U
0e30MacHOM HCIIOJIb30BAaHUM BaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MIPAKTUYECKON AEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHbIC MPU3HAKU TOHATHIA,
YCTaHABIIMBATh MX B3aUMOCBS3b, UCIIOJB30BATh COOTBETCTBYIOLIME IMOHATHS HPU
ONMCAHUU COCTABAa, CTPOCHHUS Y MPEBPALICHUN OPraHUYECKUX COCAMHEHUN;

c(OpMHUPOBAHHOCTh YMEHHUM HCIIOJIH30BATh XMUMHUYECKYI0 CHUMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaIEHHON)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIuH,
M3rOTAaBIIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKHX BEUIECTB IS WJUIKOCTPALUU HX
XUMHYECKOT'0 U MPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJJICKHOCTh HM3yUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHHUIO K OINPEIEIEHHOMY
KJIacCy/Tpynmne coenuHeHu# (yrIeBOJOpPOMbI, KHUCIOPOJ U a30TCOAEpIKallne
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COCIUHEHMS), JaBaTh KM Ha3BaHUSA IO
cuctematudyeckoit HomeHkiatype (IUPAC), a Takke NpHUBOJIUTH TPUBHAIILHbBIC
Ha3BaHUSl OTACJIbHBIX OpPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATUJICHTJIMKOJb, TIULEpUH, (peHols, dopMmanbiaeruj, areTaiblerua, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJIO0TA, OJIEMHOBASI KMCJIOTA, CTEAPUHOBAS KUCIIOTA, TIIF0K034,
bpykTO3a, Kpaxmall, IeJUTI0I103a, TIUIKH);

c(OpPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKON CBSI3HM B
OpraHUYECKUX COCIUHEHUSAX (OJMHAPHBIC U KPATHBIC);



cOpPMHUPOBAHHOCTh YMEHUSI TMPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa st 00bSICHEHHS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAaHEHHS MAacChHI BEIIECTB;

cOpMUPOBAHHOCTh ~ YMEHHMI  XapaKTEpH30BaThb  COCTaB, CTPOCHHE,
bu3nYecKkue M XMMHUYECKHE CBOWMCTBA TUIHMYHBIX MPEACTABUTENICH Pa3IUIHBIX
KJIACCOB OpPraHMYECKUX BEHIECTB (METaH, 3TaH, STWJICH, MPOMHIICH, alETHIICH,
Oyramuen-1,3, merunOyraguen-1,3, OeH307, METaHO], ATAHOJ, STUJICHTIIUKOJD,
TJIALEPUH, (PEHOJI, aleTalbJIeTH, MypaBbUHAs U YKCYCHas KHCIJIOTHI, TJIIOKO3a,
Kpaxmai, [eJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPAaBHEHHUSMH COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIHHA C
HCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOIOPOTHOTO
CeIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX IMepepaboTKu U
MPaKTUYECKOE IPUMEHEHUE TIPOIYKTOB TIEPEPadOTKH;

c(OPMHUPOBAHHOCT, YMEHHWW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIWYECTBA MCXOMAHOTO BEIIECTBA WU TMPOJYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX
BEILECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTIOJIB3YEeMbIX B XUMUU TIPH U3yYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOI0/IeHNe, U3MEPEHUE, SIKCIIEPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHMYECKHE 3HAHUA [JIs TPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIOIaTh TIPaBUIIa MOJIH30BAHUS XUMHUYECKOM
MOCYJI0OM W J1abopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKE TMpaBHiIa OOpalleHUs C
BEILIECTBAMHU B COOTBETCTBUM C MHCTPYKLHMSMH MO BBINOJIHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB,;

c(OPMHUPOBAHHOCT, yMEHHWH TUTAHUPOBATH W BBITIOJHATh XUMHYECKHM
HKCIIEPUMEHT (TIPEeBPAIICHHS] OPTAHMYECKUX BEIIECTB MPY HATPEBaHUU, MOTyUEHUE
STWJIEHA M W3YyYEHHE €ro CBOICTB, KauyeCTBEHHbIC pPEAKIUU OPraHUYeCKHX
BEILIECTB, JICHATypalus OCJIKOB IPU HArpeBaHUU, IBETHBIC PEaKIMU OCEIKOB) B
COOTBETCTBUM C TMpPaBUJIAMU TEXHUKHA OE€30MaCHOCTH Mpu OOpalieHUuH C
BCIIECTBAMH H J1AOOPATOPHBIM OOOpPYAOBAaHUEM, TMPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (OpME 3amucH YpPaBHEHHM COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPHUTHYECKH AaHAIM3UPOBATh XHMHYCCKYIO
uH(poOpManMIO, MOJIYy4aeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
uHpopmaru, THTepHEeT U Jpyrux);



chOpMHUPOBAHHOCT, ~ YMEHHMM  COONIOAATh  MpaBUjia  IKOJIOTHYECKHU
1[EJIECO00Pa3HOr0 TMOBEIECHUS B OBITY W TPYIOBOM JNESITEIBHOCTH B IIEJISIX
COXpPAaHEHMSI CBOETO 3/I0POBbA M OKPYKAIOUIEH MPUPOJHOU CpENbl, OCO3HABATh
OMACHOCTh BO3JCHCTBUA HAa >KUBBIE OPraHU3MbI OIPEICIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbici mokazarens [IJIK, moscHsaTh Ha mpuMmepax crocoObl
YMEHBIICHUSI W NOPEAOTBPALCHUS HX BPEAHOIO BO3JCHUCTBUS HAa OPraHu3M
YEJIOBEKA,

JUIsT 00y4aronuxcsi ¢ OrpPaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbS: YMEHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJAX IO3HAHUS BEILIECTB U
XAMHWYECKUX SIBIICHUN;

JUISL CIICTIBIX M CJIA0OBHAAIIMX OOYyYaIOlUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins s 3anucu XMMHYECKHX

dbopmyiL.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUS Kypca «OOIas ¥ HeopraHudeckas
XUMUSD OTPa)KaroT:

cOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBIISIIOLIEH
€CTEeCTBEHHO-HAyYHOW KapTUHBl MHUpPa, POJM XHUMHU B TIO3HAHUU SIBICHUU
npupojbl, B (GOPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOAUMOM JJIsl pEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOJTHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraIONIUe MOHATUSA (XUMUYECKHI 3JIEMEHT, aToM, W30ToIm, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTh, CTENEHb OKUCJICHUS, XUMUYECKasi CBA3b
(KoBasIeHTHas, MOHHAsI, METAINTNYECKasl, BOJOPOAHAS ), KPUCTAIUIMYECKask pElIETKa,
TUMBl ~XUMHUYECKUX  PEAKIHM, pacTBOp, IJICKTPOJUTHI,  HEIIECKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JTUCCOIMAIUS, OKHUCIUTENb, BOCCTAHOBUTEIh, CKOPOCTH
XUMHUYECKOW peakii, XUMHUYECKOE PABHOBECHE); TEOPUM W 3aKOHBI (TEOpus
ANEKTPOJIMTUYECKON Jucconmanuu, nepuoandeckui 3akon [[. M. Menpaeneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUS SHEPTUU
NPy XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK XHUMHH,
MHUPOBO33PEHUYECKHUE 3HAHUA, JIeKAlIMe B OCHOBE MOHUMAaHUS NMPUYUHHOCTH U
CUCTEMHOCTH XHWMHUYECKUX SIBIICHHM, (PAKTOJOTMUECKHUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€301MaCHOM HMCTIOJIb30BAHUH BKHEUIITUX HEOPTAHUICCKUX
BEII[ECTB B OBITY U IPAKTUYECKOM ESITEIILHOCTH YEIIOBEKa;



c(hOpMHUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEpHbIE MNPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHATHSA MU
ONMKMCAHUN HEOPTAHMUECKUX BEILIECTB U UX MPEBPALLECHUN;

c()OPMHUPOBAHHOCTh YMEHHI HCIIOJIb30BATh XHUMHYECKYI0 CHUMBOJIUKY JJIsSI
coctaBieHusi (OpPMYJ BEIIECTB M  yPAaBHCHUM  XHUMHYECKUX  PEAKIUH,
cucremarndyeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTACIBHBIX
HEOPraHMYEeCKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM ra3, aMMHak, raméHas
U3BECTh, HETaIlEHasl U3BECTh, MUThEBAS COJA, MUPUT U IPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN OIpPEAEATh BAJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAIUINYECKAsl, BOJOPOJHAS) B COCAUHEHUAX, THUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHas, MOJIEKYJIIpHAas,
MOHHAs, METAJJTMYECKasi), XapaKkTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJINBATh MPUHAIIEKHOCTb
HEOPraHMYECKUX BELIECTB IO HX COCTaBY K OMNpeneIEHHOMY KJacCy/TpyImime
COEIMHEHHUN (IPOCTBIE BEIIECTBA — METAJUIBI U HEMETAJIJIBI, OKCU/bI, OCHOBaHUS,
KHUCJIOThI, aM(OTEpHBIEC THAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICH MEPUOAUYECKOrO 3akoHa J1.
N. MeHnaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (QYHKIUY;

c()OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB |—4 mnepuogoB Ilepuoanueckoil cucTeMbl
xumudeckux snemeHToB JI. M. MenueneeBa, WCIONB3ysAd NMOHATHA «S-, P-, O-
AIIEKTPOHHBIE opouTamm, «QHEPTreTHYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XMMMYECKUX 3JIEMEHTOB M MX COCIWHEHUN
0 IIepruoIaM U rpymmam llepruoanyeckor CUCTEMbI XUMHUYECKUX deMeHTOB []. M.
Mengaeneena;

cOPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKME CBOMCTBA HEOPraHMYECKMX BEIIECTB  pa3JIMYHBIX  KJIACCOB,
IOATBEPKIAATh CYIIECTBOBAHUE TI'€HETUYECKOW CBSA3M MEXAY HEOPIaHMYECKUMU
BEILIECTBAMH C MIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OPMHUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATH XUMHUUYECKHUE PEAKLUUU I10
pa3IMYHBIM IPU3HAKaM (YUCIY M COCTaBY pEarupyrolluX BELIECTB, TEIJIOBOMY
aekTy peaknuu, U3MEHCHHIO CTEIICHEH OKHCICHHS JJIEMEHTOB, OOpaTUMOCTH
peaKIfy, y4acTHIO KaTaau3aTropa);

c(OpMHUPOBAHHOCTh YMEHHUM COCTaBJSATh YPaBHEHHUSA pPEaKUUid pPa3TUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMi HOHHOTO 0OMEHA, yUYUThIBas
YCJOBUS, IIPU KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIIA;



cOPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIINE
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, PACIO3HABAThH
OTBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIIECTB;

chOPMHUPOBAHHOCTh YMEHHMM  PACKphIBaTh  CYIIHOCTh  OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMIl MMOCPEIACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATHUX PEAKINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3aIu4HbIX (PAaKTOPOB; XapAKTEP CMEIIEHUS XUMUYECKOIO0 PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (mpunuun Jle [latense);

cOpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHWMHUYECKHE IIPOIIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS CEPHOM KHUCIIOThI, aMMHAKa, a
TaKXe C(POPMHUPOBAHHOCTH MPEACTABICHUNM 00 OOIIMX HAYYHBIX NPUHIMIAX U
HKOJIOTUYECKUX MTPoOIeMax XUMUUECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUSI C HUCIOIb30BaHUEM
TIOHSTHUSL «MaccoBasi JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpU XMMHYECKUX PEaKIUSIX, MacChl BEIIECTBA WIH 00bEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WJIM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEILIECTB, TEIJIOBOTO 3((eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUS MaCChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIia MOJIH30BAHUS XUMUYECKON
MOCYJI0OM M J1Ta0OpaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKE TMpaBHiIa OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBHM C WHCTPYKLMSIMHU IO BBIMOJHEHUIO J1aOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCT, yMEHHWH TUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (Pa3JIOKEHUE MEPOKCUIA BOJIOPOJA B MPUCYTCTBUM KaTAIU3aTOPA,
ONpENEJICHUE CpeAbl PacCTBOPOB BEUIECTB C MOMOIIBK  YHHUBEPCAIBHOTO
WHJIUKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XUMHYECKOW pEaKInu,
peaknuu WOHHOTO OOMEHA, KaueCTBEHHBIC pPEaKIMu Ha Cynbdar-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/Ja4 IO
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHM C MPaBWIAMH TEXHUKU
0€30MacHOCTH MPpHU OOpaIlleHUH C BEIIECTBAMH U JJa0OPAaTOPHBIM 000PY/I0BAHHUEM,
MPEACTABIATh PE3YyJbTaThl XUMHUYECKOrO0 SKCIEepuMeHTa B (opMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX pEaKmuii U (HOPMYIUPOBATh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(popMaIUIO, MONIYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, THTepHET U apyrux);



chOpMHUPOBAHHOCT, ~ YMEHHMM  COONIOAATh  MpaBUjia  DKOJOTMYECKH
1[EJIECO00Pa3HOr0 TMOBEIECHUS B OBITY W TPYIOBOM JNESITEIBHOCTH B IIEJISIX
COXpaHEHUs] CBOETr0 3/I0POBbSl U OKPYXKAIOIIEW MPUPOJHON Cpelibl, 0CO3HABAThH
OMacCHOCTh BO3JICUCTBUS HA KUBbIC OPraHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicnt Tokasarens [IJIK, mosicHAT, Ha mnpuMmepax CHocoObl YMEHBIIEHUS U
MPEJOTBPAIICHUS UX BPEHOTO BO3/ICICTBUS HA OPTraHU3M YEJIOBEKA;

JUIsT 00OYyJaronuXcsi ¢ OTPAaHUYECHHBIMH BO3MOXHOCTSIMHU 3JI0POBbS: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIeNbIX M CHa0OBHIASIIMX OOYYalOIIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO0 cUCTeMy oOo3HadeHuit JI. bpaiinst mis 3anmucu XUMHAYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposBbie)
Ne n/m Kontpoabnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. Teopernueckne 0OCHOBBI OPraHMYeCKOM XMMHUM
[Ipenmet opranmyeckon xumuu. Teopust
P P P bubnuorexa [JOK
1.1 CTPOEHHS OPraHUYECKUX COeTMHEHUI A. 3
https://myschool.edu.ru/
M. bytneposa
Hroro mo pasneny 3
Pa3nen 2. YraeBogopoasl
bu6mmoreka [JOK
2.1 [IpenenbHBIC YTIIEBOIOPOABI — AJIKAHBI 2
pe 4 AOPOR https://myschool.edu.ru/
59 HenpenensHble yriieBoaOPOIBI: AKEHBI, 5 1 bubmuoreka [JOK
' aJIKaJIMCHbI, aJIKUHBI https://myschool.edu.ru/
bubmmoreka [JOK
2.3 ApomaTudecKkue yrieBoa0pOabl 2
P 4 AOPOA https://myschool.edu.ru/
54 [IpupoaHbIe ICTOYHUKH YTIIEBOJOPOIOB U 3 1 bu6mmoreka [JOK
' UX TepepadoTKa https://myschool.edu.ru/
Hroro mo pazneny 13
Paspnen 3. Kuciiopoacoaep:xamnue oprannieckue coeIuHeHNs
bu6mmoreka [JOK
3.1 Cruptel. DeHon 3
p https://myschool.edu.ru/
Anpnerunpl. KapOOHOBBIE KHCIOTHI. bubmunoreka [IOK
3.2 7 1
Crnoxxnble 3(UpPBI https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmuoreka [JOK

3.3 3 1
VYrneBonsl https://myschool.edu.ru/

Uroro no pazneny 13
Pa3znen 4. Azorconep:kanue oprannyeckre coeJuHEeHUst

4.1 AmuHbl. AMUHOKHCIIOTEL. benku 3 Brbmorexa OK

https://myschool.edu.ru/

Uroro no pazneny 3

Pa3znen 5. BoicokomoJieKyJISIpHbIE COeTUHEHUSA

bub6mmoreka LIOK

5.1 I1 K .B 2
JTACTMACCRL RayHyKH. BOOKHa https://myschool.edu.ru/

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 2



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KVIACC

KosnuecTBo 4acos JIeKTPOHHbIE
HaumMmeHoBaHMe pa3aesioB M TeEM (undposBbie)
Ne o/ P Kontpoabnbie IlpakTuueckue p
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Ctpoenune atomoB. [leprognyueckuii 3aK0H
bub6nmoreka [{OK
1.1 u [lepnoanyeckasi cucTeMa XUMUIECKUX 3
https://myschool.edu.ru/
aneMmenToB JI. 1. Menneneepa
12 Crpoenue BeniectBa. MHOoroo0Opasue 4 bubnmoreka [JOK
' BEILECTB https://myschool.edu.ru/
bu6nuoreka [JOK
1.3 XuMHYECKUE peaKIuu 6 1 1
peaxtt https://myschool.edu.ru/
Hroro mo pazneny 13
Pa3nen 2. Heopranuyeckasi xumust
bubnuoreka [JOK
2.1 MeTaiis 6 1 uommorexa L
https://myschool.edu.ru/
bubmuoreka [JOK
2.2 Hemeramisr 9 1 1 1
https://myschool.edu.ru/
53 CBs13b HEOPTaHUYECKUX U OPTaHUYECKHUX 5 bubnmoreka [JOK
' BEIIIECTB https://myschool.edu.ru/
Uroro no pazgeny 17
Pa3gen 3. XuMus u :XKu3Hb
bubmuoreka [JOK
3.1 XUMMS U )KU3Hb 4 nbmmorexa 11

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34






HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIEKTPOHHBIE
Ne Hara uudgposbie
n/n Tewma ypoka Bcero Kontpoaerpie  MMpakriieckue u3yyeHHsi oOpa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 IIpeamer opraHu4eckoi XuMuH, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopust cTpoeHnst OpraHNYECcKuX
2 coenunenuit A. M. Bytneposa, e€ 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccuukanum
3 opranudeckux seuiects. HomeHnknarypa 1
(cucteMaruyeckasi) U TPUBHAJIbHBIE
Ha3BaHUS OPraHMYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKUH psifg
5 MertaH u 3TaH — npocTenime 1
MIPEICTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTUieH U NpONWIeH — IpocTeiine 1
MPEICTABUTENN AIIKEHOB
3 [Ipaxktuueckas padora Ne 1. «I[Tomyuenue 1 1
ATHJIEHA U U3yUYEHUE €T0 CBOMCTBY
Aunkanuensl. byranuen-1,3 u
9 MeTunOyTanuen-1,3. [lonyuenue 1

CUHTCTUYCCKOI'O KayuyKa U PC3UHLbL




AJKHMHEBL: cOCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHH psll. ATIETHIICH —
MPOCTEUIINIA MPEICTAaBUTEIb ATIKHHOB

11 Brruncnenus no ypaBHEHHIO XUMHYECKOU
peakuuu

12 Apenbl: 0eH3011 1 Toyou1. TOKCHYHOCTH
apeHoB

13 I'enetnyeckas cBs3b yIiIeBOJAOPOIOB,
NPUHAIIICKAIMX K PAa3IMYHBIM KJIaccam
[TpupogHbIE HICTOYHHUKH YTIEBOJOPOIOB:

14 MIPUPOJIHBIN ra3 U MOMyTHbIC HePTIHBIC
ra3bl, He)Th U IPOIYKTHI €€ repepadboTKH
[TpupogHbIE HICTOYHHUKH YTIIECBOJOPOIOB:

15 MIPUPOJIHBIN ra3 U MOMyTHBIE He(PTAHBIC
ra3bl, He)Th U IPOIYKTHI €€ mepepadoTKH

16 KonrponsHast pabota no pazaeiny
«YTIIEBOAOPOIBI»

17 [IpenenbHble 0IHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHo1. BojoponHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STUICHTITUKOIb 1
[IIMLEPUH

19 @DeHoI: CTPOCHHUE MOJIEKYIIbI, PU3UYECKUE
Y XUMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaerunst: GopManbaeTu U
areTanabIerus. AueToH

21 OaHOOCHOBHBIE NpeeNibHbIe KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs M YKCyCHast

22 [Tpaktuueckast padora Ne 2. «CBolicTBa




pacTBOpa yKCYCHOM KUCIIOTBI»

CTCapI/IHOBaSI " OJICMHOBAs KHUCJIOTHI, KaK

23 MPEICTAaBUTENH BBICIINX KapOOHOBBIX
KHCJIOT

24 Mpbiia Kak CoJIM BBICIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIee ACHCTBUE
CrnosxHbie 3(DUPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OuoJIoruYecKas pojib )KHPOB
VYrneBoabl: cocTas, KiaccupuKaIus.

27 Baxwueiime npecTaBUTeNn: IIH0K03a,
bpykTo3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
MOJINMEPBI
KonTpospHas pabota o pasaeny

29 «Kucnopojacoaepxaiine opraHuIeCKue
COCAUHCHUS

30 AMWHBL: METHIIAMHH U aHUINH
AMMHOKHUCIIOTHI KaK aM(pOTepHbIE

31 OpraHUYECKHUE COCTUHEHHUS, UX
Ouosiornueckoe 3HaueHnue. Ilentup

3 benku kak mpupoHbIe
BBICOKOMOJICKYJISIPHBIE COSAMHECHUS

33 OCHOBHBIE TOHATHS XUMHHU
BBICOKOMOJICKYJISIPHBIX COCTMHECHUH

34 OCHOBHBIE METOIBI CHHTE3A




BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁ.

HHaCTMaCCBI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOIT'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH 37€MEHT. ATOM. DJIeKTpOHHAs
KOH(HUTyparus aTOMOB

KoanyecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IpakTuyeckue
padoThbI

Jara
U3ydeHust

DJIEKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchbl

[Tepuoanueckuii 3akoH u [lepronnueckas
cHCTEeMa XUMHYECKuX siaeMeHToB /1. U.
MenneneeBa, ux CBsi3b C COBPEMEHHOMU
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U UX COEANHEHUH 110
rpynmnam 4 nepuojam. 3HaueHue
IIEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux asementoB .M. MeHeneeBa B
Pa3BUTUU HAYKU

Crpoenue BeniecTBa. XuMu4eckas CBs3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BonopoaHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPULIATETEHOCTD.
Crenenn okuciaeHus. Bemiecta
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

[ToHsTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHBIC PACTBOPBHI.
MaccoBas J10Jis BeIIeCTBa B pacTBOPE




Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHM4YecKuX coeuHeHui. ['eneTnueckas
CBSI3b HEOPTaHMUYECKUX BEIIECTB, Pa3IMYHbIX
KJIacCOB

Knaccudukammss XaMUYECKUX PEakiiuii B
HEOPraHWYECKON M OPraHUuYeCKON XUMUU.
3aK0H COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpAHEHHUs U MPEBPAIICHUS SHEPTUU TTPU
XUMUYECKUX PEaKIUIX

Cxopoctb peakuuu. OOpaTUMbIC pEaKIIUH.
XUMHUYECKOE paBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKIIUN»

DrekTpoauTHyeckas quccoranus. [lonstue
0 BOJIopoTHOM Mokasarene (PH) pacTropa.
Peaknuu nonHoro oomena. ['maponms
OpPraHUYeCKHUX U HEOPTaHHMYECKUX BEIICCTB
OKHUCITUTEIILHO-BOCCTAHOBUTEIILHBIC
peaxun. [lonstie 06 anexTponuse
pacIuiaBoB U pacTBOPOB COJICH

KontposnbHas pabota no pasueny
«Teopernueckre OCHOBbI XUMUM

14

Mertamibl, ux nosoxxenue B [lepuoanueckoit
CHUCTEME XUMMHUYCCKUX d1eMeHToB []. 1.
MeHnpeneeBa U 0COOEHHOCTH CTPOSHUS
atomoB. O0mue pusnyeckue cBOKWCTBA
METAJLJIOB




15

16

17

CrnnaBel METaLIOB. DJIEKTPOXUMUYECKUH P
HanpsH>KEHUM METaJIIOB

XuUMHUYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPHUH, KaJIuil, KaJabI[uil, MarHUM,
ATIOMHUHHN ) U UX COCTMHCHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COEMHEHMI

18

XHUMHYecKre CBOMCTBA IUHKA, JKeJle3a U UX
COoeqUHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenne
9KCIEPUMEHTAJIbHBIX 33134 110 TEME
«Metams»"

20

Hemeramnsl, nx mMojiokeHue B
[Tepuoanueckoil cucreMe XUMHYECKUX
snemenToB 1. . Menaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

22

®uU3nYECKUe CBOKMCTBA HEMETAIIIOB.
AJmoTponusi HEMETauIoB (Ha mpUMepe
KHCJIOPO/JIa, cepbl, hocdopa u yriepoia)
XUMUYECKUE CBOWCTBA TaJIOTEHOB, CEPBI U UX
COEMHEHUI

23

XuMHYECKHe CBOMCTBA a30Ta, (pocodpa u nx
COEIMHEHUN

24

25

XHUMHUYECKUE CBOMCTBA yIiIepo1a, KPEMHUS U
UX COeOUHEHUU

[IpumeHeHne BaKHENIINX HEMETAIUIOB U UX
COCIMHEHU I

26

O00011eHrEe U cUCTEMAaTU3aLM 3HAHUI 110




teme «Hemerannely. Beruucienus mno
YpaBHEHUSM XUMHYECKHUX PEaKIUid 1
TEPMOXUMHUYECKHE PACUETHI

[IpakTuueckas padora Ne 3. «Pemienue

27 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Hemertammsr'"»

28 KoHnTpoapHas padora o Temam «MeTallibhy 1
u «HemeTtaminy

29 Heopranudeckue u opraHMueCKrue KUCIOTHI. 1
Heopranudeckue u opraHnueckrue OCHOBAHUS
AmMdoTepHbIe HEOPraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eneTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB
Ponp xuMuu B o0ecrieueHUN YKOIOTHYECKOM,

31 SHEPreTHYECKOM U MUIIEBON OE30MacHOCTH, 1
Pa3BUTUU MEAUIIMHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 MPUHITUTIAX TPOMBIIIIEHHOTO MTOTYYEHUS 1
Ba)KHEUIINX BEIIECTB

33 YenoBek B MUpPE BEIIECTB U MAaTEPHAIIOB

34 XUMHUS U 37I0pPOBbE UEIOBEKA

OBHIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus / 'abpuensu O.C., OctpoymoB WU.I"., CnagkoB C.A., AKIIMOHEPHOE
obmectBo «M3aarenbctBo «IIpocBemenne»
» Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxrmmmonepHoe o0miectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Metoandeckoe mocooue — 6a30BbIi
ypoBeHb» - M.: 2022 rog.

2. O.C.I'abpuensn, N.I".Octpoymos, «O0111as XumMus B TeCTax, 3ajavax,
ynpaxHeHusx. 11 kimace» — M.: 2023 roa.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.Yiakosa «Xumus 11 knacc:
KoHTposibHbIE 1 TpoBepoUHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacromnpras kaura mis yaurens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacromnpnas kaura mis yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OcTtpoymoBa «3anauu 1o XuMUU U

crocoObl Ux pemeHus» - M.: «/Ipoday, 2021ros.



IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru I'azera « Xumusi» 1 caliT 1uist yautens «51 uay Ha ypok
XUMHUNY

http://him.1september.ru Egunas xomnexmus LIOP: IIpeameTHas KOUIEKIHS
«XUMUD

http://school-collection.edu.ru/collection/chemistry EctecTBenHo-HayuHbIC
skcriepuMeHThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTenbHOro
nopTaia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anmuk6epoBoii

http://www alhimik.ru Beepoccuiickas onmumIiinaza HIKOJIBHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranuyeckast XuMHs: 3JCKTPOHHBIA yUeOHUK IS
CPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHH: JICKTPOHHBIN Y4COHUK
http://www hemi.nsu.ru OTKpeITHI KOJIIEIK: XUMUS
http://www.chemistry.ru JluctaHiponHas oJUMITHAA IO XUMUH:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT
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