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MNOSACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpOBHE CpeaHEero oobimero oOpa3oBaHUs
paspaborana Ha ocHoBe DeaepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit deneparun», TpeOboBaHUN K pe3ylibTaTaM OCBOCHHUS
denepanbHON 00pa3oBaTENbHON MpOrpaMMbl CpelHero ooOiero oOpa3oBaHUs
(®OIT COO), mnpencraBieHHbix B DemepalbHOM  TOCYAaPCTBECHHOM
obpaszoBatenbHoM ctanaapre COO, c¢ yu€rom Konmenuuu mnpenogaBaHus
yueOHoro mnpeamMera «XuMmus» B 00pazoBaTeNnbHbIX opraHuzanusx Poccuiickoit
deneparuy, pealn3yrOUIMX OCHOBHBIE 0Opa3oBaTeNIbHBIC MPOTPAMMBI, H
OCHOBHBIX TOJIOKeHUN «CTpaTeruu pa3BUTUS BocmHUTaHUsT B Poccuiickoi
®denepanru Ha nepuon xo 2025 roma» (Pacmopsukenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOJ0B K pa3pabOTKe MPOrpamMMbl IO XHMHUHU, K OMNPEIEICHUIO
oO1el cTpaTeruu oOy4eHus, BOCIIUTAHUS U PAa3BUTHs O0YJAIOIIUXCS CPEACTBAMMU
yueOHoro npeamera «Xumus» ajisg 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIH
koHuentyainbuble mnosioxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIENeH,
COJICp)KaHUsI, PE3yJIbTaTOB OOyueHUs U TPeOOBaHWUW K YPOBHIO TMOJITOTOBKH
BBITTYCKHUKOB.

XUMHUYECKOe obpaszoBaHue, MOJTy4aeMoe BBITTYCKHUKaMHU
o011e00pa3oBaTeIbHONM  OpraHU3allud, SBISETCS HEOThEMJIEMOM YacThlo WX
oOpazoBaHHOCTH. OHO CIYXHT 3aBEpIIAIOIIMM OTallOM peaJn3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIHOYEBBIX IIEHHOCTEH, MPHUCYIIUX
[EJTIOCTHOM CHCTEeME XHUMHYECKOro 00pa3oBaHMs. OTH IIEHHOCTH KacaroTcs
MMO3HAHMS 3aKOHOB MPHUPOJIbI, (POPMHUPOBAHUS MUPOBO33PECHHS U OOIIEH KYJIbTYPBI
YeJoBeKa, a TaKXe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO W TIPUPOJIHOM cpeae. Peanusyercs xumuueckoe 00pa3oBaHHE
oOy4Jaromuxcs Ha YPOBHE CpPEeJAHEro o01ero oOpa3oBaHus CPEACTBAMU YYEOHOIO
npeaMera «XUMHUsI», COJep)KaHUE U TIOCTPOEHHUE KOTOPOTO OMPEICIICHBl B
mporpaMMe MO XUMHH C Y4ETOM CHEUU(PUKH HAYKU XUMHHM, €€ 3HA4YeHUs B
MO3HAHUU TPUPOJBI U B MaTEpPUAIBHON XW3HU OOIIECTBA, a TaKXe C Y4ETOM
o0IUX TIeJell W TPHUHIUIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeHero oo1ero oopasosanus B Poccuiickoit denepanmu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0COOYIO pojb B
COBPEMEHHOMW ITMBWJIM3AIlUM, B CO3JIaHMH HOBOUW 0a3bl MaTepUaIbHOU KYJBTYPHI.
OnHa BHOCUT CBOM BKJIaJ B (JOpMHpPOBAHUE PAIMOHAIHHOTO HAYYHOT'O MBIIIJICHUS,
B CO3J[aHUE IIEJIOCTHOTO MPEJCTABICHUsI 00 OKPYXAIIIEeM MHpPE KaK O €IUHCTBE
MPUPOJIBI U YEJIOBEKa, KOTOpoe (OPMUPYETCSs B XUMHH HA OCHOBE TMOHUMAaHUS
BEIIIECTBEHHOTO COCTaBa OKPYXAIOIIET0 MHpPA, OCO3HAHUSI B3aMMOCBS3U MEXIY
CTPOCHHEM BEIIECTB, MX CBOMCTBAMU U BO3MOXXHBIMHU 00JIaCTSIMU TTPUMEHCHHS.



TecHO B3aMMOJCHCTBYS C IPYTMMU €CTECTBCHHBIMH HayKaMHW, XUMUsS CTajia
HEOTHEMJIEMOH YacThI0O MUPOBOM KYJIbTYPhI, HCOOXOIUMBIM YCIOBHUEM YCIEIITHOTO
TpyJla W JKH3HU Kakaoro uicHa oOmiecTBa. CoBpeMeHHas XUMHUS KaKk Hayka
co3ujaTelibHas, KaK Hayka BBICOKMX TCXHOJOTHMH HalpaBjieHa Ha pPEIICHHUE
IJI00ABHBIX MPOOJIEM YCTOWYHMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOMA,
DHEPTreTUYCCKOM, MUIIEBOM, SKOJIOTMYECKOM 0€30IMaCHOCTH U OXPaHBI 3/I0POBbSI.

B cooTrBercTBHM ¢ OONIMMHU MEISIMH W TPHHIMIIAMH CPEIHETO OOIIero
obpazoBanus cojepkanue npeamera «Xumus» (10-11 kmacchl, 6a30BbIl YPOBEHD
W3yYEHHUs]) OPUCHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaroImxcs, HEOOXOAUMYKD UM JJIi  BBIPAOOTKH  MHPOBO33PECHUYECKHX
OPUEHTUPOB, YCICIIHOTO BKJIIYCHUS B JKM3Hb COIIMYMa, IPOJIOJDKCHUS
o0pa30BaHUs B pa3IMYHBIX 00JIaCTAX, HE CBI3aHHBIX HEITOCPEICTBEHHO C XMMHCH.

CoCTaBisIOMIMMU  TIpEIMETa < XHUMHSI» SBISIFOTCS  0a30BbIE KypChl —
«Opraanveckass xumus» M «OOm@as W HEOpPraHW4YecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJICP’KaHUS KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAaYKH. CHCTEMa
3HAaHUH 110 HEOPraHMYECKON XUMUH (C BKIFOUEHHEM 3HAHUK U3 OOIIeH XUMHUH) U
opraHudeckoi xumMuu. PopMUpOBaHUE JAHHOW CHUCTEMbI 3HAHWUW TIPU H3YYCHUU
npeaMeTa 00eCredrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOTO0Opa3Hs
BEIICCTB HAa OCHOBE OOIIMX TIOHATHH, 3aKOHOB ¥ TCOPHI XUMUH.

CrpykTypa coaepxkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» c()OpMHUpOBaHA B IporpaMMme 1O XHMHH Ha OCHOBE
CUCTEMHOTO TIOJXOAa K W3y4eHHIO Yy4eOHOro wmarepuansa H 0OyCIIOBJICHA
UCTOPUYCCKH  OOOCHOBAaHHBIM  Pa3BHTHEM  3HAHWK HA  ONPEACIEHHBIX
TEOPETUYECKUX YPOBHIX. Tak, B Kypce OpPraHMYECKOW XHUMHUU BEIICCTBA
paccMaTpHBAIOTCS Ha YPOBHE KJIACCHYECKOW TEOPHHM CTPOCHUS OpPTraHWYCCKUX
COCIMHCHUM, a TaKXKe Ha YPOBHE CTCPEOXMMHUYCCKMX U  JJICKTPOHHBIX
MPEJACTAaBIICHU O CTpoeHMH BemecTB. CBeneHus 00 HM3ydaeMbBIX B Kypce
BEIICCTBAX JAFOTCS B Pa3BUTHUU — OT YIJIEBOJOPOJIOB JIO CIOKHBIX OMOJIOTHYCCKU
aKTUBHBIX COCIWHCHHMH. B Kypce OpraHWdYeckod XHMHH TIOJYYarT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEPBOHAYAIbHBIC
MIPEJICTABIICHUS O XMMHYECKOM CBSI3H, KJIIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWMCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYCCKOM peaKIIiH.

[Ton HOBBIM yIJIOM 3pEeHHS B TIpeaMeTe «XUMHS» 0a30BOTO ypPOBHS
paccMaTpuBaeTCsl HM3yYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMS
TEOPETUYCCKUA MaTepuan H (DAKTOJOTHMYECKHE CBEACHHS O BEIIECTBAX M
XHMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas W HeopraHudecKas
XHMHS» OOYYAIOIIMMCS TPEIOCTABISACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEPUOMYECKOTO 3aKOHA C OOIIETEOPETUIECKHX M METOJOJOTHYECKUX MO3UITHH,



rIy0Xe TMOHSATh HCTOPUYECKOE M3MEHeHHWe (YHKIMHA 3TOro 3akoHa — OT
00o001maroIe 10 00BSICHSIONMIENH U TPOTHO3UPYIOILIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOWMCTBAaX W MPHMEHCHUHU, & TaKK€ O XMUMHUYECKHUX PEAKIHSIX, UX CYINTHOCTU H
3aKOHOMEPHOCTSIX TpOTeKaHus jmgomnonHseTrcs B Kypcax 10 m 11 kmaccos
DJIEMEHTAMH  COJICP)KaHUS, HUMEIONIMMH KyJIbTYPOJIOTHUSCKUNA W TMPHUKIAIHOM
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHMMAaHHMIO B3aUMOCBSI3U XUMHUHU C
APYTHMH HAyKaMH, PacKphIBAIOT €€ pOb B TIO3HABATEIBHON M MPaKTUUYECKOM
JEATEIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCIHUTAHUIO YBAXEHHS K IpoIeccy
TBOPYECTBA B OOJIACTH TEOPUHU W MPAKTUUCCKUX MPUIOKCHUH XUMHHU, TOMOTAIOT
BBIITYCKHUKY OPHCHTUPOBATHCSI B OOIIECTBEHHO H JIMYHOCTHO 3HAYHUMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh HH(OpPMAIHIO |
OPUMEHATh €€ IS TIOMOJNHEHWS 3HAaHWi, pPeIIeHUS WHTEUIEKTYalbHbIX |
AKCIIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX 3a7a4. B 1enom coxepikanue yueOHOTO
npeaMeTa  «XWMHS» ~ JTaHHOTO YPOBHS  HM3yYEHHUS  OPHEHTUPOBAHO  HA
dbopMupoBaHre y OOYyYarOIIUXCSI MHPOBO33PEHUECKONH OCHOBBI JIsi MOHWUMAHHUS
dunocodckux HaeH, TaKUX Kak: MaTepHalbHOE €IUHCTBO HEOPTaHMYECKOTO H
OpPraHMYecKOro MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM W
CTPOCHHMEM, TI03HABACMOCTh MPHUPOIHBIX SIBICHUNH TMyTEM OKCIEpUMEHTa W
pelIeHus TMPOTUBOPEYM MEXIy HOBBIMH ()akKTaMd U TEOPETUYCCKUMHU
MPEINOCHUIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH YKOJIOTHYECKUX MpodiieM, a
TaKKe MPoOJIeM COEpeKEHUS FHEPTETUIECKIX PECYPCOB, ChIPhs, CO3AaHMUS HOBBIX
TEXHOJIOTHIA U MaTepUAJIOB.

B murane pemeHus 3amad  BOCIUTAHUS, Pa3BUTHA W COLMATH3AINH
OO0yJaroNMXcsl MPUHATBIC MPOTPAMMON IO XWMHHU TOAXONBI K OMpPEISICHUIO
CONEp)KaHUS W TIOCTPOSHHUS TMpeaMeTa TpeayCMaTpuBarOT (HOPMHUPOBAHHE
YHUBEPCAIBHBIX YUEOHBIX JEHCTBUH, WMEOMUX 0a30BO€ 3HAUCHHE IS
pa3MYHBIX BHUJOB JCATEIHHOCTH: pEIICHUs TMpoOsieM, TIOWCKa, aHamu3a |
00paboTKu HHPOPMAINH, HEOOXOAUMBIX JJIsI IPUOOPETCHHS OIBITA MPAKTUIECKOM
U HUCCIIEIOBATEIbCKON NEATENBbHOCTH, 3aHMMAIOLIEH Ba)kHOE MECTO B TO3HAHHUU
XUMUH.

B mpaktuke mpenonaBaHus XMMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHus, TaK U HA YPOBHE CPeJHEro 00IIero o0pa3oBaHus, pU ONpeIeIeHUH
COJICP)KATEIIbHON XapaKTepUCTHKHU IeJiel M3y4YeHHsl MpeaMeTa HampaBICHHEM
MEPBOCTETICHHON 3HAYMMOCTH TPAAWIIMOHHO TpH3HAETCS (popMHUpOBaHHE OCHOB
XUMHAYECKON HAyKU KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOM
AESITETFHOCTH YeNIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KyIbTyphl. C
METOJUYECKOH TOYKM 3PEHHSI TAaKOW TMOAXOA K ONPENCIICHUIO IeNed W3y4eHUs
npeaMeTa SIBISICTCS BIIOJIHE OTIPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHUs TJABHBIMHM LEJISIMH H3YUYeHUs TpeaMmeTa

«Xumus» Ha 6azoBom yposHe (10 —11 k1.) sBIsIOTCA:
dbopMHpOBaHHWE CHCTEMBl XHMHYCCKMX 3HAaHMW KaK  BaKHEHIICH
COCTaBJISIIOIICH €CTECTBEHHO-HAYYHON KAapTUHBI MHUPA, B OCHOBE KOTOPOU
JIeKAT KIOUEBbIC TOHATHS, (pyHIaMEHTAIbHBIC 3aKOHBI U TCOPHH XUMUH,
OCBOCHHUE $S3bIKa HAayKH, YCBOCHHE W TOHUMAHHE CYIIHOCTU JIOCTYIHBIX
000011IeHN T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C HCTOpPUEH
WX Pa3BUTHS M CTAHOBJICHUS
dbopMupoBaHuEe U pa3BUTHUE MIPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BCIIECTB U XUMHUYECKUX peakiuil, HEOOXOAUMBIX Il TPHOOpPETEHUS
YMCHHI OPUCHTHUPOBATHCS B MHPE BEIISCTB M XUMHUYCCKHX SBJICHUH,
MMEIOIIUX MECTO B IPUPO/IE, B MPAKTUIECKON U MTOBCEIHEBHOM KU3HH;
pa3BUTHE YMEHUM U CTIOCOOOB JEATEIHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XMMHYECKOTO0 JKCIEPUMEHTa, COOJIOJCHUEM  TPaBUII
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsimy ¢ aTuM, coaepskareiibHasi XapakTepUCTUKA IeJed U 3a1a4 U3y4eHUs
npeaMeTa B mporpaMMe Mo XUMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMH B CHCTeMe cpeaHero oodiero obpazoanus. CeroaHs B
MpenojaBaHUd XUMUHW B OOJIbIIEH  CTEMEHUW OTHAETCA  IPEANOYTCHHE
MPAKTUYECKOM KOMIIOHGHTE COJiep)KaHus OOydYeHHs, OpPUCHTHPOBAHHOW Ha
MOATOTOBKY BBIMYCKHUKA 00II€00pa30BaTeIbHON OpraHU3alliy, BIIAJICIOIIETO HE
HAa0OpoOM 3HaHUM, a (YHKIMOHAIBLHON TPAMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMCHHMSIMH aKTUBHOTO IOJYYEHHUs 3HAHWHM W MPUMEHEHHUS WX B PEajJbHOHN KU3HU
JUTSL PEIICHUS TPAKTHYECKUX 3a]1ay.

B cBA3M ¢ 3THM TpH W3YYCHHH TpeaMeTa «XHMHSI» JOMUHUPYIOIIEEe
3Ha4YCHHUE MPUOOPETAIOT TaKUE 1IeJIU U 3a]a4H, KaK:

azanTainys oO0yJarImuXcsl K YCIOBUAM JUHAMUYHO PAa3BUBAIOIIETOCS MHUPA,
dbopMupoBaHWe  HMHTEJUICKTyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HECHHBIX CHUTYyAIUSIX, CBA3aHHBIX C BEIIECTBAMH M UX
MPUMEHEHUEM;

dbopMupoBaHne Yy OOYYarOIIMXCS  KJIIOUEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINH), HMMEIOIIMX YHHBEpPCAIbHOE 3HAYCHHE IS PA3JIMYHBIX BHUIOB
NESATeTLHOCTU: PEIIeHUsT mpo0JieM, TTOMCKA, aHaln3a U 00paboTKH HH(pOpPMAIIUH,
HEOOXOJIUMBIX [IJIi TPHOOPETEHUsS ONbITa JEATCIbHOCTH, KOTOpas 3aHUMacT
BOXHOE MECTO B I[IO3HAHWM XHUMHH, a TakXKe I OLEHKH C TIO3UIUM
AKOJIOTUUECKON O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB U XUMUUYECKUX
MIPOIIECCOB HA OPTraHU3M YeJIOBEKa U MPUPOIHYIO CPEY;



pa3BUTHE TO3HABATEIILHBIX HMHTEPECOB, MHTEUIEKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEN 00yUaIOIIUXCS: CTIOCOOHOCTH CaMOCTOSITENIbHO MTPUOOpETaTh HOBBIE
3HaHUS 10 XUMHUHU B COOTBETCTBHH C JKU3HCHHBIMHU TTOTPEOHOCTSIMH, MCIIOIH30BATh
COBpeMeHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH /ISl TOMCKA U aHaiu3a yu4eOHOH U
HAYYHO-TIOMYJISIPHON HH(DOPMALIMK XUMHUYECKOTO COJIEPKaHUS,

dbopMupoBaHUE U pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUTCHUS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOIMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHWHM W TPOBEICHUU XHMHUYECKOTO
IKCIIEPUMEHTA,

BOCIIUTaHWE Y OOydJarmuxcsi YOexKIEHHOCTH B T'YMaHHCTHYECKOM
HANPaBICHHOCTH XUMHH, €€ BaXXHOW pOJIM B PEIICHUH TJI00ATBHBIX MPOOIeM
paIMOHAIBHOTO TPUPOIOTIONH30BAHUS, TIOMOIHEHUS YJHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEpeKHOTO
OTHOIIIEHUS K TPHUPOJE M CBOEMY 3I0POBBIO, a TaKXKe MPHOOPETEHHUS OIbITa
WCTIONB30BaHMUS TIOJNYYCHHBIX 3HAHWM JJISl TPHHITHS TPAMOTHBIX DPEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XHMHUUYECKUMU SIBICHUSIMH.

B yueOHOM muaHe cpenHero oOmero oOpa3oBaHUs MpPEAMET «XHUMUSI»
0a30BOT0O YpOBHSI BXOJUT B COCTaB MpeaMeTHOW ob0iacTu «EcTecTBEeHHO-HAYYHBIC
PEIMETHI».

OO1mee yrco yacoB, OTBEACHHBIX U1l U3YYCHHUS XUMUH, Ha 0230BOM ypOBHE
cpeaHero obriero oopasoBanus, coctaBisieT 68 yacos: B 10 kmacce — 34 uvaca (1
yac B Hezenmo), B 11 kimacce — 34 gaca (1 gac B HEJEIIO).



COILEPKAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHM4YecKOH XUMHUH

[Ipeamer opraHuyeckoil XUMHUH: €€ BOBHUKHOBEHHUE, Pa3BUTHE W 3HAUCHUE B
MOJIyYeHUH HOBBIX BEIIECTB W MaTepualioB. Teopusi CTPOCHHS OPraHUYECKUX
coenuHenuit A. M. BytiiepoBa, €€ ocHOBHBIC MOJ0KEeHUSA. CTPYKTypHBIE (DOPMYIIBI
OpraHWYeCKUX BemiecTB. [omosiorusi, wu3oMepus. XHUMHYECKas CBsA3b B
OpraHUYECKUX COCIMHECHUSIX — OJJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kaaccupuKaluu opraHudeckux BeriecTB. HomeHkmaTypa
OpPraHMYEeCKUX CcoeauHeHui (cucTeMaTwyeckas) W TpPHUBHAJIbHBIC Ha3BaHHS
BOKHEUIIINX MIPEACTABUTENICH KIIaCCOB OPTaHMYECKUX BEIECTB.

OKCIEPUMEHTAJIBHBIC METObl HW3YUYEHHUSI BEIICCTB M WX MPEBPAIICHHIA:
O3HAKOMJICHHE C oOpasllaMu OpPTraHMYEeCKUX BEIIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHWYECKHX BEIIECTB, HAONIOJEHUE W
OMHCaHUe IEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAICHUIO OPTAHUYECKUX BEIIECTB
pH HarpeBaHuu (IJiaBjieHue, OOyIIIMBaHKE U TOPCHHE).

YriaeBoxopoasl

AJKaHBI. COCTaB U CTPOCHHE, TOMOJIOTUYECKHH psja. MeTraH U 3TaH —
MPOCTEHININE TPEACTABUTEIN aJIKaHOB. (U3UYECKHE M XUMHUYECKHE CBOWMCTBA
(peakuMy 3aMeELICHUS W TOPEHHUs), HAXOXJACHHWE B MPHPOJE, IOIyYCHHE H
MIPUMEHECHHE.

AJIKEHBI. COCTaB M CTPOCHHUE, TOMOJIOTHYCCKHUUN Pl DTUICH U MPOIMUJIEH —
MPOCTEHIINE TPEACTABUTEIN aAJIKCHOB. (U3UYECKHE M XHUMHUYECKHE CBOWMCTBA
(peakiuu TUIPUPOBAHUS, TaAJOTEHUPOBAHMS, THUApATAIlUU, OKHUCJICHUS W
MOJIUMEPHU3AIINHN ), TIOJYUYCHHE U IPUMEHEHHE.

Ankanuensl. OytaaueH-1,3 u MerwiOyranuen-1,3: crpoeHue, BaKHEUIIUE
XHUMHYECKUEe CBOMCTBa (peakius monuMepusanuu). [logydeHrne CHHTETHYECKOro
KayudyKa U pPE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUM Psifi. ALlETUIICH
— MPOCTEUIUN TPEJACTaBUTEIb QJIKUHOB. COCTaB, CTPOCHHUE, (PUIHYECKHUE U
XHUMHYECKUE CBOMCTBA (peakiMu THMIAPHUPOBAHUS, raJIOTeHUPOBAHMUS, THAPATAIIH,
TOpeHHs ), OJyUYCHUE U TPUMEHEHHE.

Apenbl. benzoin: cocrta, crpoeHue, (pU3UUECKUE M XUMHYECKHE CBOMCTBA
(peakiuy raJloreHHPOBAHUS M HUTPOBAHUS), MOJIYYCHHE W MpUMEHEHHUe. T01yo:
cocmas, cmpoeHue,  Qusudeckue u  xumuueckue ceoucmsa (peaxyuu
2ANO2CHUPOBAHUSL U  HUMPOBAHUS), NOJYyYeHue u npumenenue. TOKCHYHOCTD



apeHoB. ['‘eHeTnueckas CBs3b MEXKAY VYIJIEBOAOPOJAMHM, TPUHAICKAUUMU K
Pa3ITUYHBIM KJIACCaM.

[IpupoaHble HMCTOYHUKU YIIIEBOJAOPOAOB. IllpupoaHbi Tra3 u MOMyTHBIE
HedTanbie ra3pl. Hedth u e€ mpoucxoxnenue. Crnocobbl nepepaboTku HedTH:
NePEroHKa, KPEKUHT (TePMHUYCCKHUM, KaTAIUTUYCCKUH), TUpoiu3. [IpoayKThl
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIi
yToJib U MIPOJIYKThI €r0 NepepadoTKH.

OKCHEepUMEHTAJIbHbIE METOAbl M3yUYEHHsS BEIIECTB M HMX MPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3llaMM IJJaCTMAcC, KaydyKOB U PE3UHBI, KOJUIEKLIHUH
«Hepte» u  «Yromap»,  MOJENMpPOBAaHME  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJIOr€HOIPOU3BOAHBIX, MPOBECHNE MPAKTHUYECKOW PabOThl: MOJyUYEeHUE dTUIICHA

Y U3YUYCHHUE €r0 CBOKCTB.

PacuétHnlie 3agaun.

BbrunciaeHuss 1Mo ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOTO BENIECTBA WJIA MPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MIIH IMPOYKTOB PEaKInu).

Kucsopoaconep:kamme oprannieckue coeInHeHus

[IpenenbHblE ONHOATOMHBIE CHUPTBI. METAHON W JTAHOJ. CTPOCHHUE,
busnyeckue W XUMHUYECKHE CBOWCTBa (peaklMH C aKTHBHBIMH MeETallJIaMH,
raJJoreHOBOJIOPOJIaMH, TOPEHHE), IpHUMEHEeHHe. BomopoaHble CBSI3H MEKIY
MOJIEKYJIaMU CIUPTOB. JlelCTBHE METAHOJIA U ATAHOJIAa HA OPraHU3M YEJIOBEKA.

MHOroaToMHbI€  CHOUPTHI. DTWIEHIVIMKOJIb M  TJIHUIEPUH. CTPOECHUE,
busznyeckue W XHMHYCCKHE CBOWCTBa (B3aMMOJCHCTBHE CO  IICIOYHBIMH
MeTaJlJIaMH, KadyeCTBEHHAs peakilds Ha MHOTOaTOMHBIC CIHPTHI). JleHcTBHEe Ha
OpraHu3M 4esioBeka. [IpuMeHenune rauuepruna u STUIEHTIIUKOJIA.

deHoyI: CTPOCHHE MOJEKYbl, (U3MYECKHUE UM XUMHUYECKHE CBOMCTRBA.
Toxkcuunocts enomna. [Ipumenenue denona.

Anpnerunsl U kemowsl. DopManbieruj, AalETAIBACTHA. CTPOCHUE,
busznyecKkue U XUMHYECKHE CBOMCTBA (peakiMu OKUCICHHS W BOCCTAHOBJICHHUS,
KaueCTBEHHBIC PEAKIINH ), TIOJIYUYCHHE U IPUMEHEHHE.

OnDHOOCHOBHBIE Tpe/C/bHBICE KapOOHOBBIC KHUCIOTHL. MypaBbHHAs U
YKCYCHasi KHCJIOTBI. CTpOCHHE, (PU3NUECKHE M XUMHYECKHE CBOMCTBa (CBOMCTBA,
o0rue I Kiiacca KHUCJIOT, peakius dTepr(HKaIiK), MoJyuYeHHe U IMPUMEHEHHE.
CreapuHoBasi U OJICMHOBAsI KUCIOTHI KaK MPEACTaBUTENIN BBICIIMX KapOOHOBBIX
KHUCJIOT. MblTa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE ICHUCTBUE.

CnoxHbie 3(Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uuponu3
coXKHBIX 3upoB. XKupsl. 'naponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb JKHUPOB.



VYraeBoapl:  coctaB, Kinaccudukanms ~— yrieBogaoB  (MOHO-, JOU- W
nojucaxapuibl). [0ko3a — nmpocTelmii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3NYECKHE M XHMHYCCKHE CBOWMCTBA (B3aMMOJCHCTBHE C
rugpokcuaom Mmeau(ll), oxucienne aMMuadHsIM pacTBopoM okcuua cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3bI), HaXOXKJICHHEC B MIPUPOJE, NPUMEHEHHE,
ouosornueckas posib. Dorocunre3. GpykTO3a KaKk U30MEP IITHOKO3BI.

Kpaxman u nemnrono3a kak npupojiHbie noauMmepbl. CTpoeHUe Kpaxmasna u
HEJUTI0I03bl.  DU3NYEeCKHe W XMMHYECKHE CBOMCTBa Kpaxmana (THIpOJH3,
KaueCTBEHHAsI PEaKIUs C HOJIOM).

ODKCNIEPUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HX MPEBPaALCHUI:
MpOBEJICHNE, HAOJIOJICHUEe W OMNHUCAHWUE JEMOHCTPAIMOHHBIX OIBITOB. TOPEHUE
CIMPTOB, Ka4yeCTBEHHBbIC PEAKIMH OIHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJA
okcupoM Meau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJCHCTBHE TJIUICPUHA C
rugpokcugom Meau(ll)), anpaernaoB (OKHCIEHHE aMMHAYHBIM PacCTBOPOM OKCHA
cepeopa(l) u ruapoxcumom wMemu(ll), B3ammojeiicTBHe Kpaxmajia C HOIOM),
MIPOBEJICHUE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHnie 3agaun.

BbrunciaeHuss 1Mo ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, 00BEMa,
KOJINYE€CTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM MAacCCE,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB I MPOYKTOB PEaKIIUH).

AzoTcoaepKalme OpraHnuyecKue COeTMHECHUSL.

AMMHOKHUCIIOTHI KaKk aM(OoTepHble OpraHUYecKHe CoeIuHeHHUs. Duzndeckue
U XHUMHUYECKHE CBOWCTBA aMHHOKHCJIOT (Ha HpUMepe IIMIMHA). bruonornueckoe
3HaQUCHUE aMHUHOKMCIIOT. [lenTuabl.

benku kak mNOpuUpOJHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOpPHYHAS W TPETUYHAS CTPYKTypa OelKoB. XUMHUUYECKHE CBONCTBA OCIIKOB:
TUAPOJIU3, ICHATypalusl, KaYeCTBEHHbBIC PEaKITUU Ha OCIIKH.

OKCNIEPUMEHTAIBHBIE METOJbI HM3YYEHHsS BEIIECTB M HX MPEBPaIICHUI:
HaOJII0/ICHUE U OMMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATYpAIUs OCIKOB MIPHU
HarpeBaHUM, IIBETHBIC PEAKIIUU OCIIKOB.

BbicokoMoJieKkyJIsIpHbIE COeIMHEHUS

OCHOBHBIE TOHSTUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALUU, CPEAHSS MOJEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJICKYJISIDHBIX COCAMHECHUN —
MOJIMMEPU3aLINS U TIOJUKOHAECHCAIUS.

ODKCTIEPUMEHTAIBHBIE METOJbI M3YYEHHsS BEIIECTB M WX MPEBPaICHUI:
03HAaKOMJICHHE C 00pa3IiaMu MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaAMeTHbIE CBA3U.



Peanu3zanust MeXIpEeIMETHBIX CBSA3CH MPU M3yUYCHUN OPTaHWMYECKOW XUMHH B
10 xmacce OCYMIECTBISIETCS 4Yepe3 HCIONb30BAHUE KaK OOIIMX eCTECTBEHHO-
HAyYHBIX MOHSATHH, TaK M TIOHSTHH, SBISTIONIUXCS CUCTEMHBIMH JIJISi OTACIIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO01muMe ecTeCTBEHHO-HAYYHBIC TTOHIATHS . SIBJICHUE, HAYYHBIN (haKT, TUIIOTE3A,
3aKOH, TEOpHsl, aHaJW3, CHHTE3, KiIaccu(UKalus, MEePHOANIHOCTh, HAOIOICHHE,
U3MEpEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHHE.

®dwuszmka: wmarepus, DJHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYJa,
DHEPreTHYECKUH YpOBEHBb, BEIIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSHHUE
BEIICCTBA, (PU3MUCCKHUC BEIIMUMHBI M CIMHUIIBI UX U3MEPCHHSI.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
¢dorocuHTEe3, OMOJIOTUYECKH AaKTHUBHBIC BellecTBa (OCNKH, YIJIEBOMABI, JKUPBI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TIOPOJIbI, TIOJE3HBIE MCKOMAEeMbIE, TOTUIHBO,
PECypCHI.

TexHOMOrUs: THIIEBBIE MPOIYKThI, OCHOBBI PAIMOHAJIBLHOTO IHTAHWS,
MOIOIIIHE CPEJICTBA, JEKAPCTBCHHBIE U KOCMETHYECKHE MperapaThl, MaTepUaIIbl U3
HCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckne OCHOBBI XUMHUM

XUMUYECKUA 3JaeMeHT. AToM. Sapo aromMa, HW30TONBI. JIEKTPOHHAs
000J10YKa. DHEPreTHYeCKre yYPOBHHM, MOJYypPOBHH. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTU pacHpeesiCHUs] JIEKTPOHOB MO OpOUTANsIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTypaIIHs aTOMOB.

[Tepuognueckuit 3akoH u Ilepuoauueckass cucTeMa XMMHAYECKUX DJIEMEHTOB
1. . MenpneneeBa. CBsi3b MepuoOANMYECKOro 3aKoHa U [lepronnyueckoi cCUCTEMBbI
xuMuyeckux aneMeHToB [[. . MenpaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUSI CBOWCTB XHWMHUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOKHBIX BEIIECTB IO TPYNIaM U TEPHOJIAM.
3HaYeHHE NEPUOJUYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemecTBa. XUMHUUYECKas CBS3b. BHIbl XUMHUYECKOW CBSI3U
(KoBaJIcHTHAsI HEMOJIApHAs W TOJSPHAs, WOHHAS, MeTaUTMuecKas). MeXaHH3MbI
0o0pa3oBaHMs KOBAJICHTHOW XMMHYECKOH CB3UM (OOMEHHBIH ¥ JOHOPHO-
aKienTopHeIii). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHBHOCTD.
CreneHb okucieHus. MOHBI. KAaTHOHBI 1 aHHUOHEI.



BemectBa  MOJIEKYJISIPHOTO W HEMOJEKYJISPHOTO  CTPOCHMS.  3aKOH
MOCTOSHCTBA COCTaBa BEUIECTBA. THIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEUIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKHU.

ITonsatue o aucnepcHbIXx cuctemax. VICTUHHBIE W KOJJIOMIHBIE PACTBOPBI.
MaccoBas 10Jis1 BEIlleCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIUHCHUI. Homenxkiartypa
HEOpPraHUYECKUX BellecTB. ['eHeTHdeckass CBA3b HEOPraHMYECKUX BEILECTB,
MPUHALICKAIIUX K PA3JTMYHBIM KJIACCaAM.

Xumudeckass  peakuus. Kimaccupukanuss  XUMHUYECKMX — peakuuil B
HEOPraHUYECKOW U OPraHMYECKONW XUMHHM. 3aKOH COXPAHEHHUSI MAcChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU MPU XUMUUYECKUX PEAKIUSX.

CkopocTh peakuu, e€ 3aBUCUMOCTb OT Pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakuur. XUMHUYECKOE paBHOBecHe. DakToOphl, BIMSIONIME HAa COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTudeckas aguccornuanus. CuiibHbIC U ciadbie d5ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJasA, HEUTpaJIbHAS, IIETOYHAS.

OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCTIEPUMEHTAIBHBIE METOJbI HM3YYEHHsS BEIIECTB M WX MPEBPAIICHUI:
neMoHcTpanus Tabsun «llepuoandeckas cucremMa XUMU4YecKux anemeHToB JI. U.
MeHneneeBa», U3ydeHHE MOJCICH KPUCTAUIMUECKUX PEIIETOK, HAOIIOICHUE U
OIKCaHUE JEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX OMBITOB (pa3jioKeHHE TePOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaln3aTopa, ONpEeeICHUE CPebl paCTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAILHOTO HMHIUKATOpPA, pEaklud HOHHOr0 oOMeHa),
MPOBEJICHNE MPAKTUYECKOU paboThl «BiusiHue pa3audHbIX (aKTOPOB HA CKOPOCTh
XUMUYECKON PEaAKIINU».

PacuétHnlie 3agaun.

Pacuétel 1O ypaBHEHMSIM XHMHUYECKHMX pEakuuii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUEThI, PACUEThl C HCMOJIb30BAHUEM TOHSATHUSI «MacCOBas
JIOJISI BEIIECTBa».

Heopranuueckass XuMus

Hemeramnbl. Ilomoxenue HemeramoB B llepuommyeckon  cucreme
xumudeckux snemeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHUSI aTOMOB.
dusnyeckre CBOWCTBA HEMETAIOB. AJLJIOTpPONHUs HeMeTauioB (Ha mpumepe
KHCI0poJa, cepsl, hocdopa u yriepoaa).

XUMHUYECKHE CBOWMCTBA Ba)KHEHIIMX HeMeTa/ioB (rajoreHoB, Cephl, a30Ta,
docthopa, yrimepoga W KpPeMHHUS) W HUX  COCAMHECHHUH  (OKCHIIOB,
KHUCJIOPOJACOACPIKAIIMX KUCIOT, BOJAOPOIHBIX COCTUHEHUI).

[IprMeHeHne BaXKHENHIIINX HEMETAIIJIOB U UX COCIMHEHUI.



Mertannel. [lonoxenne meramioB B [lepuoandeckor cUCTEME XUMHYECKUX
anemenToB JI. . MenneneeBa. OcOOEHHOCTH CTPOCHHMS JEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. OOmue Qusznueckue cBoricTBa MeTauioB. CrilaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUN psii HANPSHKEHU METAJLIOB.

XUMHUYECKHE CBOWMCTBA BaXKHEHIIMX MeTa/ioB (HATpUi, Kajuid, KaJbIHH,
MarHui, aJJFlOMHHHAN, IUHK, XPOM, KeJIe30, ME/b) i UX COCTMHEHUH,

OO6mue crnocoObl MOJy4YeHUsT METALIOB. [IpuMeHeHne MeTauioB B OBITY U
TEeXHHKE.

OKCTIEPUMEHTAIBHBIE METOJbI M3YYEHHsS BEIIECTB M HX MPEBPaICHUI:
M3YUYeHHUE KOJUIEKIIMU «MeTauibl W CIUIaBbl», O0Opas3lloB HEMETAJUIOB, PEIICHHE
AKCTIIEPUMEHTAIBHBIX 3aJlad, HAOJMIOJCHHUE M OMHCAaHWE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THAPOKCHIA ATIOMUHHUS C PacTBOPAMHU
KHCJIOT | IIEJI0YeH, KaueCTBEHHBIC PEaKIMK Ha KATHOHBI METAJIIIOB).

PacuétHrnlie 3agaun.

Pacuéter Macchl BemecTBa WM 00bEéMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEIIIECTBAa, Macce WM O00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIU OIHO
W3 BELIECTB UMEET IPUMECH.

XHUMHA 4 )KU3Hb

Ponp xumMuu B 0OecriedYeHUN SKOJIOTHYECKON, SHEPTETUUECKOM M MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAMIMHBI. [loHATHE O HAayYHBIX METOJaX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpenacraBnenuss 00 OOMMX HAYYHBIX MPUHIMIAX  MPOMBIITUICHHOTO
MOJIyYECHUSI BAXKHEUILINX BEIIECTB.

YenoBek B MHpPE BELIECTB M MATEPUAIIOB. BAXHEUIIHUE CTPOUTEIIbHBIC
MaTepUualibl, KOHCTPYKUHMOHHBIC MAaTepUalibl, KpacKd, CTEKJIO, KEpaMHKa,
MaTepUaNIbl I AJIEKTPOHMKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAIbHBIE
yIoOpeHus.

XUMHSL M 3I0pPOBbE YEJIOBEKA: ITPABWJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBmia 6€30MaCHOTO MCIOJIb30BaHUS MPENapaToB OBITOBONH XUMHH
B IIOBCEJTHEBHOM JKU3HHU.

MexIpeIMETHBIE CBS3H.

Peanuzanus  MEXNpeIMETHBIX  CBS3€H TPU  U3yYeHUH OOmEed u
Heopranndeckor xumuu B 11 kjmacce ocymiecTBISIETCS Yepe3 UCIOIb30BAaHUE KaK
OOIIMX €CTECTBCHHO-HAYYHBIX TIOHSATHM, TaK W TOHATHH, SIBISIOIIMXCS
CHCTEMHBIMH JJIS1 OTJICJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mMe ecCTeCTBEHHO-HAYYHbIC TOHSATHS. HAy4HbIA (haKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHajau3, CHHTE3, KilacCu(UKamus, TEPUOJAUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dwusuka: MaTepusi, SJHEPTHs, Macca, aToM, dJICKTPOH, MPOTOH, HEHTPOH, HOH,
U30TOIl, PAJIMOAKTUBHOCTD, MOJICKYJIa, SHEPTETUIECKUI YPOBEHbB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (M3MYECKUE BEIMUMHBI M €IMHUIIBI HX
U3MEPEHHsI, CKOPOCTb.

buonorusi: kierka, opraHusM, JKocucTtema, Ouocdepa, Makpo- H
MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpalbl, TOPHBIE TOPOJIbI, TIOJE3HBIE MCKOMAEeMbIE, TOTUIHBO,
pecypchl.

TexHomorusi: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTYPTHsi, MPOU3BOJICTBO
CTPOWTEIBHBIX MAaTEPHANIOB, CEIbCKOXO3SHUCTBEHHOE TPOU3BOACTBO, THIIEBAS
MPOMBIIUICHHOCTh,  (papMaleBTUYECKasi  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKUX TIpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
DJIEKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMEI 110 XM
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHMA

JIMUHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUSA
OOYYarOIIUMHCS TMPOrpaMM  CPEIHEero oomero ooOpa3oBaHus (JIMYHOCTHBIM,
METANpPEeIMETHBIM W MPEIMETHbIM). HaydyHO-MeTOAMYecKOH OCHOBOW IS
pa3paboTKH TUIAHUPYEMBIX pPe3yJbTaTOB OCBOEHUS MPOTrpaMM CpPEIHEro OOIIEero
00pa30BaHus ABJISAETCS CUCTEMHO-AESTEIbHOCTHBIN TTOJIXO/I.

B cooTBeTCTBMM € CHCTEMHO-ACSTENBHOCTHBIM TMOJAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIHTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEIEHBI CIEAYIONNE COCTABISIOLIME!

OCO3HAHHME OO0YYaIOIIMMUCA POCCHUICKON TpaKIaHCKOW HWACHTHUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEIENICHHUIO;

HaJIM4Kie MOTUBALMU K 00yYEHUIO;

1[eJIeHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEGHHOCTEN U UCTOPUYECKUX TPaIUIIUi 0a30BOM HAYKH XUMUU;

TOTOBHOCTh W CIIOCOOHOCTh OOY4YalIIMUXCSd PYKOBOACTBOBAThCS B CBOEH
JESTENbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, MPUCYIIMMU IEJIOCTHOM
CUCTEME XUMUUYECKOro 00pa3oBaHus,;

HaJIM4YKe MPaBOCO3HAHUS IKOJIOTMYECKOW KYJIbTYpbl M CIIOCOOHOCTH CTaBUTH
LEIN U CTPOUTD KU3HEHHBIE IJIaHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeAMeTa «XWUMHUA» JOCTUTAIOTCA B
€IMHCTBE Y4YeOHOM M BOCHUTATENBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUUOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U HJeajaMu POCCUHCKOrO TPa)XAaHCKOTO OOIIECTBA, MPUHATHIMU B OOILECTBE
HOpMaMM W TpaBWIaMH  TOBEACHHUS,  CIOCOOCTBYIOIIMMH  IpOIEccaM
CaMOIO3HAHMs, CaMOpPa3BUTUSL W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00ydJaromuxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS IMpeAMeTa «XHUMHSI» OTPaKaIOT
c(OpMHUPOBAHHOCThH OIbITA TMO3HABATEIBHOM M MPAKTUYECKON JAESTeIbHOCTU
oOy4armMxcs M0 peanu3aluu MPUHATHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOT0 BOCIIUTAHMS

OCO3HAaHMS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MpaB U 00sS3aHHOCTEH,
yBa)KEHHSI K 3aKOHY U IIPABOMOPSAKY;

MPEACTaBICHUS O COLHUAJIbHBIX HOpPMax M TMpPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHHUI B KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOH TBOPYECKOW [EATEILHOCTH TIPH CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHHHM YYCOHBIX M IO3HABATCIBHBIX 3a]a4, BBITTOJIHCHUH
XHUMHYECKUX SKCTICPUMCHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPUHUMATh MOTHBBI, HAMEpPEHUsS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PAa3TMYHbBIX BHJIOB YICOHOM IS TCILHOCTH,

2) NaTPHOTHYECKOT0 BOCITUTAHUS

IIEHHOCTHOTO OTHOIICHHWS K WMCTOPUYECKOMY W HAYYHOMY HAaCJCIHUIO
OTE€UYSCTBEHHOU XUMMUU,

YBOXCHHUS K MPOIECCY TBOPYECTBA B OOJACTH TCOPUM M IMPAKTUYECKOTO
MPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHUS HAyKH €CTh PE3YJIbTat
JUINTCIBHBIX ~ HAOJIFOJICHUM, KPOIMOTJIMBBIX  SKCIEPUMCHTAIBHBIX  TIOWCKOB,
MIOCTOSIHHOTO TPYJa YY4EHBIX U IPAKTUKOB;

WHTEpEeCa M II03HABATCIBHBIX MOTHBOB B TIOJYYCHHH H ITOCJICIYIOIIEM
aHanu3e WHQOpPMAIMU O MEePEeAOBBIX JOCTHKCHHUSIX COBPEMEHHON OTCYECTBCHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaABCTBEHHOT'O CO3HAHUS, dTUYECKOTO MIOBEICHHSI,

CIIOCOOHOCTH OIICHWBATh CUTYAIlUH, CBA3aHHBIC C XUMUYCCKUMU SIBJICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh HA MOPAJIbHO-HPABCTBECHHBIC
HOPMBI U TICHHOCTH,;

TOTOBHOCTH OIICHUBATh CBOE TOBEACHHWE M TIOCTYNKH CBOMIX TOBapHIIEH ¢
MO3UIIMH HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHE TIOCICACTBUN DTHUX
MOCTYITKOB;

4) opMupoOBaHHUS KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 370poBOrO W Oe3omacHOoro oOpasza JKH3HH,
HEOOXOJMMOCTH OTBETCTBCHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3HYECKOMY H
TICUXUYECKOMY 3/I0POBBIO;

coOJIIOICHUST TIpaBUJI OE€30MacHOr0 OOpalleHUus C BEIIeCTBaMH B OBITY,
MTOBCEHCBHOM JKU3HU M B TPYAOBOMU JCATEILHOCTH;

MOHWMAHUS IIEHHOCTH TPaBWJ HWHIUBHUIYAIBHOTO W  KOJUICKTUBHOTO
0€301acCHOr0 MOBEJICHHUS B CHUTYAIUAX, YIPOXKAIONIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TIOCJICACTBUNA M HEMPHUATHS BPEIHBIX MPUBBIUEK (yHOTpeOICHHUS
aJIKOTOJIs, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOr0 BOCIIUTAHMSA:

KOMMYHUKATHBHOW  KOMIIETGHTHOCTH B y4COHO-HCCJICI0BATEIbLCKON
JCATCIBHOCTH, OOIISCTBEHHO IIOJIC3HOM, TBOPYECKOM H  JPYrUX  BHIAX
NESITEILHOCTH,

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE B pCHICHUW MPAKTUYECKHX 3aaad
COLMaIbHOM HAMpaBICHHOCTH (B paMKax CBOEI0O Kjacca, IKOJIbI);



WHTEpeca K MPAaKTUYECKOMY HM3YUYEHHUIO MPOQECCUuil pa3IMdyHOrO poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHH;

YBOXCHUS K TPYY, JIOJAM TPYJia U pe3yJIbTaTaM TPYIOBOH JESITCIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAJIbHOH TPacKTOPHUH
oOpaszoBanus, Oyaymied mpodeccuu M peaau3alri COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB H
MOTpeOHOCTEH O0IIECTBA;

6) 3K0JI0rHYeCKOro BOCIIUTAHUS .

HKOJIOTHYECKHU I1eJIeCOO0Pa3HOTO OTHOIICHHSI K TMPUPOJE, KaK HUCTOYHUKY
CYIIECTBOBAaHHUS KU3HHU Ha 3eMJIC;

MOHUMaHMUS TJ00aJbHOTO XapaKTepa HKOJOTHYECKUX IMPOOJeM, BIUSHUS
HSKOHOMHYECKHUX IPOIIECCOB Ha COCTOSIHUE MPUPOTHOMN M COIMATBLHOM CPeIbl;

OCO3HAHMS HEOOXOIUMOCTH HCIIOJIb30BAHMUS JIOCTWOKEHHH XUMHHM IS
PEIICHHS BOTIPOCOB PAIlMOHAIIBHOTO MPUPOIOTIOIB30BAHHS,

aKTUBHOTO HEIPHATHS JCHCTBHM, TNPUHOCSAIIUX BPEA OKPYKAOIICH
MPUPOAHON Cpejie, YMEHHS MPOTHO3MPOBATH HEOIArOnpHUSATHBIC SKOJOTHYECKUE
MOCJICJICTBUS MPEANPUHUMACMBIX ICUCTBUH U MPEOTBPAIATh UX;

HAJIMYUS PA3BUTOTO DKOJIOTHYECKOTO MBIILICHHUS, SKOJIOTHYECKOH KYIbTYpPHI,
OIIBITA JEITEIbHOCTH DKOJIOTHYECKOM HaIPaBJICHHOCTH, YMCHUS
PYKOBOJICTBOBAaTbCSI MMM B TI03HABATEIbHOW, KOMMYHUKATHUBHOW W COIMATLHOM
MPAKTUKE, CIOCOOHOCTH W YMCHHS AaKTUBHO TPOTHUBOCTOSTH HJICOJIOTHH
xemogoouw,

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIICCTBEHHOMW MPAKTHKH;

MOHUMAaHUS CIeNU(PUKH XUMUM KaK HAayKH, OCO3HaHHMS ¢ pOJu B
(bOpMHpPOBAaHUY PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHU IEJTOCTHOTO
MIPEJICTAaBIICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJBI U YEIOBCKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH NPOOJIeM COXpaHCHUS
MIPUPOIHOTO PAaBHOBECHS;

yOSKIEHHOCTH B  0COOOM 3HAYUMOCTH XUMHH JUJII  COBPEMEHHOM
[UBUJIM3AIMA. B €€ TyMaHUCTHUYECKOW HANpPABJICHHOCTH W Ba)XXHOW pOJIM B
CO3JIaHMM HOBOH 0a3bl MaTepHAIBHOW KYJIBTYPhI, PEIICHHH TIO0ATBHBIX MPOOIeM
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPhEBOM, SHEPTETUYECKOH, MUIIECBON H
AKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTHHU MEIUIIMHBI, O0CCIICUYCHUN YCIIOBHM
YCIICITHOTO TpyJda U JKOJIOTHYECKH KOMMOPTHOW KU3HM KakKIOTO WICHA
00111eCTBA;

CCTCCTBEHHO-HAYYHOW TI'PAaMOTHOCTH. TIOHMMaHHUS CYIIHOCTH METOJIOB
MO3HAHUs, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



noJiy4aemble 3HaHUS JUUISl aHaJIU3a U OOBSICHEHUS SIBJICHUN OKPYXAIOUIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUMN, YMEHUS JieJaTh 000CHOBaHHbBIC 3aKIIFOUEHUS HA
OCHOBE HayyHbIX ()aKTOB M HMEIOIIMXCA JaHHBIX C 1eJbI0 TMOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJIB30BATh XWMUYECKHE 3HAHUSA IS
pelieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeCca K IIO3HAHUIO U UCCIIEN0BATEIBCKON NEATEIbHOCTH;

FOTOBHOCTH W  CIIOCOOHOCTM K  HENpepbIBHOMY  0Opa3oBaHUIO U
caMo00pa3oBaHUIO0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUM 1O XUMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEepeca K 0COOEHHOCTAM TpyJa B pa3jMuHBIX chepax MpodheccuoHanbHOM
NESATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble pe3yabTaThl OCBOCHUSI Y4eOHOro mpeamera «XuUMHUS» Ha
YPOBHE CpeJIHEro 0011ero 00pa3oBaHus BKIIOUYAOT:

3HAYUMBIC JUISE dbopmupoBaHus MUPOBO33pECHUS oOyyJaromuxcs
MEXKIUCIUIUTMHAPHBIE (MEXKIpPeIMETHbIC) OOICHAYYHbIC MOHATHS, OTPAKAIOIINC
IIEJTIOCTHOCTh HAYYHOW KapTHHBI MHpa M CHEIU(UKY METOJOB TO3HAHUS,
UCIOJB3YEMBIX B €CTECTBCHHBIX Haykax (MaTepws, BEIECTBO, SHEPTHs, SIBIICHUE,
MpoIIecC, CUCTEeMa, HAy4YHbIA (haKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeA0BaHne, HAOII0ACHHEe, H3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCallbHbIEe yueOHbIe AeicTBus (MO3HABaTeIbHbIC, KOMMYHHKATHBHBIE,
PEryJISTHBHBIE), oOecrieunBaroIIme dbopmupoBaHue (b yHKIIMOHAIBHOM
IPAaMOTHOCTH U COLUAJIBHOM KOMIIETEHIIMN O0yYarOIIuXCs;

CIIOCOOHOCTD oOyyJaromuxcs HCITOJIB30BaTh OCBOCHHEIC
MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHMUS W YHHUBEpCAIbHbIC Y4EOHBIC
NEUCTBHUS B TTIO3HABATEILHON U COLIMATILHOM MPaKTHUKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKaOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  IIO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH UM  PETYJSITUBHBIMU
JICUCTBUSIMU.

OsBjaanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH MOo3HABaTeJbHbBIMH
JeliCTBUSIMH .

1) 6a30Bble JJOTHYECKHe TeCTBHA:

caMOCTOSITEIbHO  (OPMYJIHMPOBATh M aKTyaJu3HpOBaTh  IPoOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ompeAeNsTh LEIH JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI ICSITEILHOCTH C TOCTABJICHHBIMH LIEISIMH,

WCIOJIb30BaTh MPU OCBOCHUM 3HAHWUM MPUEMBI JOTMUYECKOTO MBIIUICHUS —
BBIJICTISATh XapaKTEpPHbIC MPU3HAKK TMOHATHUH M YCTaHABJIMBATH UX B3aUMOCBS3b,



MCIIO0JIb30BaTh COOTBETCTBYIOIINUE MOHATUS V11 OOBSICHEHUS OTACIIbHBIX (PAaKTOB M
SIBJICHUM,

BBLIOMpATh OCHOBAaHMS U KPUTEPUH Ui KiIacCU(UKAIMU BEIIECTB U
XUMUYECKUX PEaKIUH;

yCTaHABIIMBATh TMPUUYUHHO-CIEJACTBCHHBIC CBSI3M MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU,

CTPOWTH JIOTHYCCKUE pacCykaeHusi (MHAYKTHBHBIC, JEIyKTHUBHBIC, II0
aHaJIOTHH), BBISBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B paccMaTpHUBaeMbIX
SBJICHUSX, (POPMYJIMPOBATH BBIBOJIBI U 3aKTIOUCHHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS, UCIOIb3yEMbIE B XUMHUU CHUMBOJIUYECKHUE
(3HAKOBBIE) MOJICIIH, ITPEOOPA30BHIBATH MOICIIbHBIC MPEACTABICHUS — XUMHYCCKHM
3HaK (CMMBOJI) DJJICMEHTa, XuUMHUYecKas ¢GopMyiia, YpaBHCHHE XHMHYECKOM
peakiuu — TpU PEIICHUM YYeOHBIX IO3HABATEIBHBIX W MPAKTHUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIEC MOJICJIbHBIC MPEICTABICHUS JJI BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB U3yYaeMbIX BEIIECTB U XMMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCJIEI0BATEILCKHE TeHCTBHSA:

BJIaJIETh OCHOBAaMM METOJOB HAYYHOI'O IO3HAHUSI BEIIECTB U XUMHUYECKUX
peaxkiuu;

dhopMyIUpOBaTh IEJIH U 33]1a4l UCCIICIOBAHMS, UCTIOIH30BaTh MOCTABICHHbIE
U CaMOCTOSITEIbHO CGhOPMYJIUPOBAHHBIC BOIMNPOCHI B KAayeCTBE HHCTPYMEHTA
MMO3HAHUS M OCHOBBI ISl (DOPMHUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUH,

BJIaJICTh HABBIKAMH CaMOCTOSATEIBLHOIO IUIAHUPOBAHUS U  MPOBEIACHHS
YUCHHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOII0/IaTh 32 XOJAOM
mporiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (OpPMYyJIHpPOBATH
0000IIIEHUS U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJILTATOB UCCIIEIOBAHMS,
COCTaBJISITh 0OOCHOBaHHBIN OTUET O MPOJICIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEOBATEILCKOM UM MPOCKTHOU
JESATeTLHOCTH, TMPOSBIATh CIOCOOHOCTH W TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS NPaKTUYECKUX 3a7ad, MNPUMEHECHUIO Pa3IMYHbIX
METOJ0B ITO3HAHUS.

3) padora ¢ uHpopManHeN:

OPHCHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHpopMarmu (HaydHO-
MOMYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIepKaHHUs, CIPaBOYHBIE MOCOOMS,
pecypcbl MHTepHEeTa), aHAIM3UPOBATh WHGOPMAIIMIO Pa3IMYHBIX BHUIOB M (opm
MIPEJICTaBJICHUS, KPUTHUYECKHU OILICHUBATh eé JIOCTOBEPHOCTh u
HETIPOTUBOPEUYUBOCTD;



dbopMyIMpoOBaTh 3aMPOChl U MPUMEHSATHh PA3JIUYHBIC METOJbI MPU MOUCKE U
orbope wuHpOpMaIuK, HEOOXOAUMON IS BBINOJTHEHUS YYEOHBIX 3ajad
OIPEAEIEHHOIO THUIIA,

puoOpeTaTh OMNBIT HCIOIB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM U PA3JIUYHBIX TOUCKOBBIX CUCTEM,;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (HOpMY  MpeJCTaBICHUS
uHbopMmaiuu (cxemsl, TpaduKH, AMarpaMMBbl, TAOJIHIIbI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BaTh HAy4YHBIM S3BIK B KAdye€CTBE CpEICTBA IMpuU paboTe ¢
XAMHAYECKOW HHMOpMalMeld: MPUMEHITh MexXnpeaMmeTHble ((pU3ndecKue wu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYPBI, HOMEHKIIATYPY;

WCIIOJB30BaTh U TMPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEIACTBA
HarJIsJHOCTH.

OBJaieHMe YHUBEPCAJIbHBIMUA KOMMYHHUKATHBHBIMHY J1€iCTBUSIMU

3a/1aBaTh BOIPOCHI 0 CYIIECTBY OOCYXIaeMON TEMbI B XOJ€ AWAOra W/Wiu
JUCKYCCUM,  BBICKA3bIBaTh  HJEH, (QOPMYJIUPOBATH CBOU  IPEIJIOKCHUS
OTHOCHUTEJIBHO BBITIOJIHEHHS MPEAJIOKEHHOM 3a1a4H;

BBICTYNIATh C NPE3CHTAUHUEN PE3yJbTATOB IO3HABATEIBHOM AEATEIBLHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBITIOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONH pabOThI MO HCCIETOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, PeaM3alui yu4eOHOTO MpoeKTa U (HOPMYIHPOBATH BHIBOIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HMCCIECIOBAHUNA MYTEM COIJIACOBAHUS IO3ULIHUN B
X0J1e 00CYyXJIeHHsI 1 0OMEHa MHEHHSIMU.

OBJ1aieHNe YHHBEPCAJbHBIMY PEryJIiTHBHBIMHY I€CTBUSIMU .

CaMOCTOATENBHO IUIAHUPOBATh M OCYLIECTBIATh CBOK IT03HABATEIBHYIO
NESATEIbHOCTh, ONpeneisii €€ Nead W 3aJadyd, KOHTPOJMPOBATH M IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh IMpeJjlaracMblii  aJlfOpUTM JEUCTBUN TIpH
BHITIOJIHCHUU YYEOHBIX M HUCCIEAOBATEIbCKUX 3ajlad, BBIOMpaTh Hambosee
3 PeKTUBHBIN CcIOCOO WX penieHus ¢ Y4ETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKLIHSAX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEU JEATEILHOCTA HA OCHOBE CaMOAHAIN3a
U CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

IIpenMeTHBIE pe3ysnbTaThl OCBOEHUS Kypca «OpraHuueckass XUMHSI»
OTPaXKaIOT:

c(hOPMUPOBAHHOCTh  NPEJACTABICHUNA O XUMHUYECKOM  COCTaBIISAIOIICH
€CTECTBCHHO-HAYYHON KapTUHBl MHpA, POJU XUMHUM B T[IO3HAHUMU SBICHHI



npuposibl, B  (GOPMHUPOBAHMK  MBIIUICHUS MW KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBPHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a1ad
M DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOU
cpene;

BIAJICHUEe  CHUCTEMOM  XMMHUYECKMX  3HaHHM, KOTOpas  BKJIFOYAeT:
OCHOBOIIOJIAraloMe MOHATHSA (XMMHUYCCKUH DJIEMEHT, aToM, OJJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKAs
CBS3b, CTPYKTypHas (opmysia (pa3BEpHyTass M COKpaliéHHAs), MOJb, MOJIpHAs
Macca, MOJIApHBIH 00BEM, YIVIEpOAHBIN CKeyleT, (YyHKIMOHAIbHAS TpyMia,
pajuKall, u30Mepus, U30MEPbl, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJ, U a30TCOJIEp)KAlllMe COEIMHEHHs, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COCIUHCHUS); TEOPUU U 3aKOHBI (TCOPHUS CTPOCHHMS
oprannyeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWMHH, MHPOBO33PCHUECKHE 3HaHWUS,
JeXKalue B OCHOBE TMOHMMAaHUA TMPUUYUHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
SBJICHUH, (HAKTOJIOTUYECKUE CBEICHHMS O CBOWCTBAX, COCTaBe, IOJIYYCHHH U
0€30MacHOM HCIIOJIb30BAaHUN BAXKHEHUIIMX OPraHMYECKUX BEIIECTB B OBITY H
MPAKTUUECKOM JeSATETLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh yYMEHUU BBISBIIATh XapaKTEpPHBbIC MPU3HAKH TOHSTHH,
yCTaHABIIMBATh UX B3aMMOCBSI3b, MCIOJIL30BATh COOTBETCTBYIOIINE MOHSATHS MPH
OMHMCAHUU COCTaBa, CTPOSHUS U MPEBPAIICHUN OPraHUYeCKUX COCTUHCHUH;

c(hOpMUPOBAHHOCTh YMEHUU HCIOJIb30BaTh XUMHUYECKYIO CHMBOJUKY IS
COCTaBJICHHMS MOJICKYJSAPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpaIEHHON)
dbopMysl  OpraHMYECKMX BEHIECTB M YPaBHEHMM XUMHUYECKHX PEaKIIUH,
M3TOTaBIUBATh MOJIEIM MOJEKYJ OPraHMYECKUX BEIIECTB JUIS WJUTFOCTPALMHM UX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAIIC)KHOCTh H3yUCHHBIX
OpraHWYeCKUX BEHIECTB IO HMX COCTaBy M CTPOCHHUIO K OMNPEACIEHHOMY
KJaccy/Tpymnne coeauHeHui (YriaeBoJOpOIbl, KHCIOPOA M  a30TCOJCpIKAIIUC
COCJMHEHHS, BBICOKOMOJICKYJISIPHBIC COCJMHEHUsS), JaBaTh KM Ha3BaHHSA 110
cucremarndyeckoir HomeHkiaarype (IUPAC), a takke NPUBOIUTL TPHUBHAIbHBIC
HA3BaHUS OTMACIbHBIX OPraHWYCCKUX BEIIECTB (ITHIICH, MPOIMICH, AlCTHIICH,
STUJICHTJIUKOJIb, TIUIEPUH, (HEeHOJ, (hopMalbAeTUll, aleTalbICTHl, MypaBbUHAS
KHCJIOTA, YKCYCHasl KUCJIOTa, OJICMHOBAs KUCJIOTa, CTeaApUHOBAs KUCIIOTa, TII0K03a,
bpyKTO3a, Kpaxmall, eJUII0JI03a, TIHUIIHH);

c(hOpMUPOBAHHOCTh YMEHHUSI OMNPEACNATh BHUIbI XUMHYECKOW CBSI3U B
OpPraHUYECKUX COCIUHEHUAX (OIMHAPHBIC ¥ KpAaTHBIE);



cOPMHPOBAHHOCTh YMCHHS TPUMCHSTH IIOJIOXKCHUS TEOPHH CTPOCHUS
opranudeckux BemiecTB A. M. BytiepoBa a1 00bSICHEHHUS 3aBUCUMOCTH CBOWCTB
BEIICCTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPaHCHHUS MacChl BEIICCTB,;

chOpMHPOBAHHOCTh ~ YMEHHUW  XapaKTEpH30BaTh  COCTaB, CTPOCHHE,
bu3NYeCKMe M XUMHUYCCKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BemiecTB (MeTaH, 3TaH, JTHJICH, NMPOIMMJICH, aIlCTHIICH,
Oyranuen-1,3, metwiOyTtaaueH-1,3, OeH30J, METaHOJ, 3TaHOJ, STUJICHTJIMKOJb,
TIIMIEepUH, (EHOJ, aleTanbIerua, MypaBbUHAs M YKCYCHash KHCJIOTHI, TJIIOKO3a,
KpaxmaJ, [eJUTI0103a, aMUHOYKCYCHAsI KUCJI0Ta), HILTIOCTPUPOBATh T€HETHYECKYTO
CBSI3b MEXJY HUMH YPaBHCHUSMU COOTBETCTBYIOIIUX XHUMHYECCKUX PEAKIUN C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT,

c(OpPMHPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HCTOYHUKH YTIICBOJIOPOIHOTO
ceipbsi  (HeTh, MNPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEpPepadOTKH H
MPAKTUICCKOE TIPUMEHECHHE MTPOTYKTOB IepepabOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOJWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA HIIM IMPOIYKTa
peakMu 1O H3BECTHBIM Macce, 00BbEMY, KOJHMYECTBY OJHOTO M3 HCXOIHBIX
BEIIIECTB MJIM MPOYKTOB PEaKInu);

cOpMHPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHMA 00 OCHOBHBIX
METO/IaX HAYYHOTO IMO3HAHMS, CIOIb3YEMbIX B XUMHUHU TIPH U3YUYCHUU BEIICCTB U
XHUMHYECKUX sABJACHUI (HaOIr0eHNe, M3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE),
WCIIOJIb30BaTh CHUCTCMHBIC XUMHUYCCKHE 3HAHUS IS TPUHATHAS PCIICHUHA B
KOHKPETHBIX KHU3HCHHBIX CHTYyaIlUsAX, CBS3aHHBIX C BEIIECTBAMH W UX
MIPUMEHEHUEM,;

c(hOpMHPOBAHHOCTh YMEHHUI COOJIIOIATh MPABUIIA TIOJIb30BAaHUS XUMHYCCKOU
MoCyZIoi M JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe IpaBHUa OOpaIIeHUS C
BEIICCTBAMU B COOTBETCTBUU C WHCTPYKIIUSMHU IO BBIMOJHEHHUIO Ja0OPaTOPHBIX
XUMHUYECKUX OIBITOB,

c(OpPMHPOBAHHOCTh YMCHHH IUIAHUPOBATh M BBIMOJHATH XUMHUYCCKUH
9KCIEpUMEHT (MpeBpalleHus] OpraHMYECKUX BEIIECTB P HArPEBaHUH, IOJYUCHHUE
STWJIICHA M HW3Y4YEHHUE €ro CBOWCTB, KAYCCTBEHHBIC PEAKIIMH OPraHUYCCKUX
BEIIECTB, JeHATypalusi OCJIKOB IMPH HAarpEeBaHWHU, IBETHHIC pEakidud OEJIKOB) B
COOTBETCTBHHM C TIpaBUJAMU TEXHHMKH OC30MacHOCTH TIIpU OOpalleHHH C
BEIICCTBAMU U JIA0OpAaTOPHBIM O0OPYIOBAaHHUEM, IMPEACTABIATh PE3yIbTaThI
XHMHYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCH YpPaBHEHUH COOTBETCTBYIOIIUX
peaknuii 1 HOPMYJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

cOPMHPOBAHHOCTh YMCHHH KPUTHYCCKH aHAJTU3UPOBATh XUMHYCCKYIO
uHGOpMAIUIO, TIOAy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelIcTBa MacCOBOW
uHpopmaiuu, HTEpHET U APYrux);



chOpMUPOBAHHOCTh ~ YMEHHMM  COOJIOJATh  MpaBUia  IKOJOTUYECKH
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJOBOM JIEATEIIBHOCTH B IEIAX
COXPAaHEHHUsI CBOETO 3J0pPOBbI U OKPYXKAIOLIEH NPUPOJHOM Cpelbl, 0CO3HABATh
ONaCHOCTHb BO3JCHUCTBHUS HA YKUBBIE OPraHU3Mbl ONPEIACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAasi cMbich mokazatens [IJIK, mosicHATh Ha mpuMepax CIOCOOBI
YMEHBIIEHUSI W TMPEIOTBpAIICHUS HUX BPEIHOTO BO3JACHCTBUS Ha OpPraHu3M
YeJI0BEKa,

JUIsT OO0YYaIoIIMXCSl ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMU 3JIOPOBBSI. YMEHUE
MPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX IO3HAHHS BEIIECTB H
XUMUYECKUX SBJICHU,

JUISL  CIICTIBIX M CIA0OBUIAIIMX OOYYarOUIUXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHUYECKHUX

bopmy.
11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOGHMsSI Kypca «OOmas W HeopraHuydecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TMPEACTABICHUM. O XUMHUYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHbI MHUpPA, pPOJM XUMHU B T[IO3HAHUMU SBIICHUU
npuposibl, B  (GOPMHUPOBAHMK  MBIIUICHUS MW KYJbTYPhl  JIMYHOCTH, €&
(YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a1a4
M DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XUMHWYECKHX  3HAHUW, KOTOpas  BKIIKOYACT:
OCHOBOITOJIAralone MOHATHS (XMMHYECKHI JJIEMEHT, aTroMm, H30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJICKYJA, MOJb, MOJSPHBIM O00BEM,
BAJIEHTHOCTD, BJIEKTPOOTPUIATEIIBHOCTDh, CTENICHb OKUCJICHUS, XUMUUYECKasl CBA3b
(KoBaJIcHTHAs!, HOHHAs, METAJUTMUECKas, BOJAOPOIHAS ), KpUCTALTHYecKas periéTka,
TUIIBI  XAMUYECKUX  PEAKIUH, PACTBOP, DJIEKTPOJIUTHI,  HEIIEKTPOJIUTHI,
BJICKTPOJIUTHYECKAA JHUCCOUMALNS, OKHCIUTENb, BOCCTAHOBUTEID, CKOPOCTH
XHUMHYECKON peakind, XMMHYECKOE PAaBHOBECHE), TEOPHMH U 3aKOHBI (TeopwHs
BJIEKTPOJIUTUYECKON aucconuanuu, nepuoanyeckuit 3akoH . M. Menneneena,
3aKOH COXPAHEHMSI MACChl BEILIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS YHEPTUH
OpH XHMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUN S3BIK XUMHH,
MHUPOBO33PEHUYECKNE 3HAHUS, JIEKAIIME B OCHOBE IOHMMAHUS NPUYMHHOCTH H
CUCTEMHOCTH XUMUUYECKUX SIBICHUM, (DAKTOIOTUYECKUE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U OE30MaCHOM HCIIOIb30BAaHUHU BAXKHEUIIINX HEOPTraHUYECKUX
BEIIIECTB B OBITY M IPAKTUUECKOM JAEATEILHOCTH YEJIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHUU BBISBISITH XapaKTepPHBbIE MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh MUX B3aUMOCBS3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATUS TPU
OMKMCAHUK HEOPTaHUYECKHUX BEIECTB U UX MPEBpAICHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIOJIb30BATh XMMUYECKYIO CHUMBOJUKY IS
cocTtaBiieHuss GOpMyJd BELIECTB U  YpPaBHEHUUW XMMHUYECKHX  PEaKIIHH,
cucremarndeckyro HomeHkiatypy (IUPAC) u TpuBHaibHbIC Ha3BaHUSI OTICIBHBIX
HCOPraHMYECKUX BEIIEeCTB (yrapHbI Tra3, YIJICKHCIBIA ra3, aMMHUaK, TaliéHas
U3BECTh, HETAIIEHAsI U3BECTh, TUThEBAS COJIA, IIUPHUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BAJCHTHOCTb U CTENIEHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTaBa, BUJl XMMHUYECKOM
cBsi3u (KOBaJICHTHAs, HOHHAS, METAJUIMYECKAs, BOJOPOHASI) B COCAMHCHUSX, THUII
KPUCTA/UTUYECKON pPemETKH KOHKPETHOTo BeliecTBa (aTOMHAs, MOJIEKYJIspHasi,
WOHHAs!, METAJUTMYECKas), XapakTep Cpeibl B BOJAHBIX PACTBOPAX HEOPTaHUYCCKHUX
COCTUHEHU,

c(hOpMHUPOBAHHOCTh yYMEHU I yCTaHaBJIUBATh MPUHAIJIEKHOCTD
HEOPraHWYECKUX BEILECTB IO HX COCTAaBy K OINPEAETIEHHOMY Kiaccy/TpyIie
COCIMHEHUH (ITPOCThIC BEIECTBA — METAJLJIbI U HEMETAJIbl, OKCHJIbI, OCHOBaHHUS,
KUCJIOTBI, aM()OTEPHBIC TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOINYECKOTO 3aKoHa /I,
W. MengeneeBa U A€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTUYECKYIO (DYHKITNH,

chOpMHUPOBAHHOCTh YMEHMI XapaKTepU30BaTh JJIIEKTPOHHOE CTPOEHHUE
aTOMOB XUMH4YECKUX »djemMeHToB 1-4 mnepuonoB Ilepuonnyeckoit cucTeMbl
xumudeckux sneMmeHToB J[. M. MeHneneeBa, HMCHoONb3ys MOHATUS «S-, P-, d-
AIEKTPOHHBIE opbuTanu», «IHEPreTHYecKHe YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX AJIEMEHTOB U UX COCIUHEHUU
no nepuoaam u rpymnmnam Ilepuoandeckoii cuctembl XuMuyeckux snemeHTon . U.
Menneneena,

c(OPMHPOBAHHOCTh, ~ yYMEHHWH  XapakTtepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XMMHYECKHME CBOMCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEX]Y HEOPraHUYECKUMHU
BELIECTBAMU C IOMOIIBIO0 YPABHEHUH COOTBETCTBYIOIIUX XUMHUECKUX PEAKILIU;

c(hOpMHUPOBAHHOCTh YMEHHS KiIacCU(PUIMPOBATh XUMHUYECKHE PEAKIUU IO
pa3InYHBIM TPU3HAKaM (YHCIy M COCTaBy pPEarupyrolMX BEHIECTB, TEIIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHCIICHUS AJIEMEHTOB, 00OpaTUMOCTH
pEaKIIMU, YIaCTHIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABIISITH YPaBHEHUS pPEaKIUN pazIUYHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPaBHEHUS PEaKlMii HOHHOTO OOMEHa, YUUThIBas
yCIOBUS, MTPU KOTOPBIX 3TH PEAKIIMHU YT 10 KOHIIA,;



chOpMHUPOBAHHOCTh YMEHHH MPOBOJUTH PEAKLMM, TMOATBEPXKIAIOIINE
Ka4eCTBEHHBI COCTaB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB, pPacIllO3HaBaTh
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

chOpMHUPOBAHHOCTh ~YMEHHMH  pacKpbiBaTh CYHUIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX pEaKLUil MOCPEACTBOM COCTABJIEHUS IEKTPOHHOro OanaHca
ITUX PEaKLUH;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakluu OT pa3InUHbIX (PAKTOPOB; XapaKkTep CMEIICHHUS] XMMHUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTHU OT BHelHero Bo3aeiicteus (npunim Jle [aTtense);

chOpMHUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh XUMHUYECKHUE MPOIIECCHI,
JIe)Kalllie B OCHOBE IMPOMBIIUIEHHOIO MOJIYYE€HUsI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CQOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OOUIMX HAYYHBIX MPHUHIMIAX U
HKOJIOTHYECKUX MPoOIeMax XUMHUECKOT0 MPOU3BOCTBA,;

c(hOpMHUPOBAHHOCTh YMEHHHN NPOBOAMTH BBIUUCIEHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MAcCOBasl JIOJIsI BEIIECTBA B PACTBOPE», OOBbEMHBIX OTHOIICHHH ra3oB
pU XUMHYECKUX PEAKIMIX, MACChl BEIIECTBA UM 00bEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3P (eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, NIPEBPALICHUS U COXPAHEHHUSI DHEPIUH;

chOpMHUPOBAHHOCTh YMEHUN COOJIOATh MPAaBUIIA TOJIb30BAHUS XUMHUYECKOU
nocyoil u 1a00OpaTOpHbIM O0OPYJOBaHMEM, a TAKXKE IpaBWa OOpaLIEHUs C
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU MO BBIMOJIHEHUIO JaOOPaTOPHBIX
XUMHUUYECKUX OIIBITOB,;

chOpMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUH
IKCIIEpUMEHT (pa3iio’keHHe MEepOKCHAa BOIOPOJa B MPUCYTCTBUU KaTaIH3aTopa,
ONPENENICHUE CpENbl pPacTBOPOB BEIIECTB ¢ IIOMOLIBIO  YHUBEPCAIBHOI'O
MHIMKATOPa, BIHUSHUE PA3IUYHBIX (PAaKTOPOB HAa CKOPOCTh XMUMHMUYECKOW pEeaKIlnH,
peakluud MOHHOTO OOMeHa, KayeCTBEHHBbIE peakIMu Ha cylbdar-, kapOoHAT- U
XJIOPUJI-aHUOHBI, Ha KaTMOH aMMOHMS, PEUICHHUE DKCIEPUMEHTAIbHBIX 3aJay I10
temam «Metamib» U «Hemeramisi») B COOTBETCTBHM C MpaBUIAMHU TEXHUKU
0e301acHOCTH IpU OOPALEHUH ¢ BEUIECTBAMM U JIAOOPATOPHBIM 00OpPYI0BaHUEM,
MPEACTaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEepUMeHTa B (opMe 3amucu
YPaBHEHHI COOTBETCTBYIOIIMX peaKIUi U (POpMyJIupoBaTh BBIBOJBI HA OCHOBE
ITUX PE3YJIbTATOB,;

chOpMHUPOBAHHOCTh YMEHHH KPUTHYECKHM aHAJU3UPOBATh XUMHUYECKYIO
UHPOPMALIMIO, TOJy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
KOMMYHHUKaIuu, THTepHeT U Ipyrux);



chOpMUPOBAHHOCTh ~ YMEHHMM  COOJIOJATh  MpaBUia  IKOJOTUYECKH
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJOBOM JIEATEIIBHOCTH B IEIAX
COXPAaHEHHUsI CBOETO 3J0pPOBbI U OKPYXKAIOLIEH NPUPOJHOM Cpelbl, 0CO3HABATh
OINIaCHOCTh BO3/ICMCTBUS HA KUBBIC OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHAT Ha mnpuMepax CrocoObl yMEHBIICHUSI H
MPENOTBPAILECHUS UX BPEIHOTO BO3JCHCTBUA HA OPraHU3M YEJIOBEKA,

JUIsT 00YYaroIIMXCSl ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JIOPOBBSI. YMEHUE
MPUMEHSTh 3HAaHHS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IO3HAHHS BELIECTB H
XUMUYECKUX SBJICHUM,

JUISL  CIICTIBIX M CIA0OBUIAIIMX OOYYarOUIUXCSA: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins mis 3anmucu XUMHUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoummuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/n Kontpoabnsie | IIpakTuyeckue
NporpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoTsl pecypest
Paspen 1. TeopeTnyeckne 0CHOBBI OPraHHYeCKOl XHMHUHU
[Ipenmer opranuueckoit xumun. Teopus
1.1 CTPOCHHSI OPraHUYECKUX COCTUHEHHUH A. 3
M. byrneposa
Hroro no paszery 3
Pa3nen 2. YrieBoaopoast
21 [IpenenbHbIE YTI1€BOAOPOABI — ATKAHBI 2
99 HenpenenbHble yrieBoIOPOIBI: ATKEHE, 6 1
QJIKaJIMCHbI, aJTKHHBI
2.3 ApOMaTHYECKUE YTIIEBOIOPO/IBI 2
24 ITpupoaHble HCTOYHHKHU YIIIEBOAOPOJIOB U 3 1
HX nepepadboTKa
HWroro no pazneny 13
Paznen 3. Knciaopoacoaep:kanmie opranndecKue cOeHHeHHst
31 Crmpter. DeHon 3
3.2 Anpaerunsl. KapOOHOBBIE KUCITOTHI. 7 1
CrnoxHble 3(HupbI
3.3 VrieBoasl 3 1




Hroro no pasaeny

13

Paznen 4. A3oTcoaep:kamue opranuveckue coenHeHust

4.1 ‘ AMMHBI. AMUHOKUCIIOTHL. benku 3
HWroro no paszeny 3
Pa3nen 5. BoicokoMoJIeKy/IsIpHBIE COETUHEHHS

51 ’ IInactmaccel. Kayayku. Bonokna 2
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB TIO ITPOTPAMME 34




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHbBIE
HanmenoBanue pa3jesioB u TeM nuppoBbIe
Ne n/m P Konrposbubie | IlpakTuyeckue (undp )
NMporpamMmbl Bcero odpa3oBaTesIbHbIE
padoTsl padoTsl
pecypcsl
Pazgen 1. TeopeTnyeckue 0CHOBBI XHMHH
Ctpoenue aromoB. [lepuoauyeckuil 3akoH
1.1 u [lepuoguueckas cucreMa XUMHYECKUX 3
snemeHToB [. 1. Menneneesa
192 Ctpoenue BemecTBa. MHOroo0Opasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKIIUU 6 1 1
Hroro no pazaeny 13
Pa3pen 2. Heopranuueckasi Xumus
2.1 Merannst 6 1
2.2 Hemerasist 9 1 1
23 CBsI3b HEOPTaHMYECKUX U OPTraHHIECKIX 9
' BEIIECTB
Uroro no pazneny 17
Pasnea 3. XumMusd ¥ sKM3Hb
3.1 XuMHA U )KU3HD 4
Hroro 1o pazaemny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3







IHOYPOYHOE NIJTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHBIE
Ne aTa upposbie
/i Tema ypoka Beero Konrtpoabubie | IlpakTnyeckue ilsyqemm :)lﬁlt)l:leBaTeﬂbHue
pa6oTsl padoTsl pecypent
1 [Ipenmer opranuyeckoit Xummi, eé 1
BO3HUKHOBEHME, Pa3BUTHE U 3HaUCHUE
Teopus cTpoeHUs OPraHUYECKUX
2 coenunenuit A. M. Bytnepoga, eé 1
OCHOBHBI€ [10JI03KEHUS
IIpencraBneHue o kIaccubUKanuu
3 opraHuueckux BemecTs. HomeHkaaTypa 1
(cucremaTnyeckas) ¥ TPUBHAIbHbIC
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTMYECKUH psn
5 MeraH u 3TaH — npocreiimme 1
IpeICTaBUTENU ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOWCTBA 1
7 OTuIeH U NPONUJIEH — MPOCTEeNIINe 1
HpEICTaBUTENN ATKEHOB
8 IMpaxtuueckas padora Ne 1. «Ilomyderne 1 1
STUJICHA U U3y4YEHHE €r0 CBOHCTB»
Anxamuensl. Byraguen-1,3 n
9 MmetunOyraguen-1,3. I[lomydenne 1

CHUHTETUYECKOTO KayuyKa U PE3HHbL




AJIKUHBI. COCTaB M 0COOCHHOCTH CTpO€HUH,

10 TOMOJIOTHYECKHH Psijl. ALIETHIICH —
HpOCTEHIINI PEICTaBUTENb ATKHHOB

1 Ber4ucneHus 1o ypaBHEHHIO XMMHYECKOM
peakuuu

12 ApeHBI: 0eH3011 1 TONyoII. TOKCHYHOCTB
apeHOB

13 I'eHeTHYeCKas CBA3b YIIICBOIOPOJIOB,
NPUHAUISKAIHNX K Pa3IHYHBIM KIaccaM
[IpupoaHbIC HCTOYHUKH YTIICBOAOPOIOB:

14 MPUPOJIHBIH ra3 U MOMyTHbIE HePTSIHbIC
rasbl, HeQ)Th M IPOIYKTHI €€ epepaboTKH
[IpupoaHBIC HCTOYHUKH YTIICBOAOPOIOB:

15 MPUPOHBII ra3 U TOMYTHBIC HETIHBIC
rasbl, HeTh U MPOIYKTHI €€ mepepaboTKu

16 KonrponbsHas paboTa no paszeny
«YTIIeBOIOPOABI»

17 [penenbHble OJHOATOMHbBIE CIIUPTHI:
METaHOJ U TaHoJ. BonopoaHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: STHIEHTITUKOJIb U
TIIULEPUH

19 DeHOI: CTPOCHUE MOJICKYIbI, HH3HICCKIE
U XUMHYECKHE CBONCTBA, IPHMCHCHHUE

20 Anpaerunpl: GopManbIeru u
arneTalbAerun. AeToH

21 OHOOCHOBHBIE TIPE/ICIIbHBIE KapOOHOBBIC
KHCIIOTBI: MypaBbHHAs U YKCYCHAsI

22 INpaxtuueckas pabora Ne 2. «CBolicTBa




pacTBopa yKCYCHON KHCIOTBI»

CTeapI/IHOBaSI 1 OJICMHOBAas KHUCJIOThI, KaK

23 HpeICTaBUTENU BBICIIUX KapOOHOBBIX
KUCIIOT

24 MbL1a Kak COJIH BBICIINX KapOOHOBBIX
KHUCJIOT, X Mololee JeHCTBHE
CroxHbIe S(pUPBI KaK TPOM3BOIAHbIE

25 KapOOHOBBIX KHCIIOT. ['MIIPOITH3 CIOKHBIX
3¢upoB

26 2Kupsl: ruaponus, IpuMeHeHHe,
GuoornyecKas poiib >KHpOB
VrieBoabl: cOCTaB, KIacCU(pUKALUSL.

27 Baxneiimue npeacTaBuTeNnu: II0K03a,
(dpykTo3a, caxaposa

28 Kpaxman u 1eiunonosa Kak IpupoaHble
HOJIUMEpPBI
KonrponbHas paboTa no paszeny

29 «Kucnopoaconepxkaiiue opraHudeckue
COeIUHEHUA»

30 AMUHBI: METWIAMUH U aHUIINH
AMHHOKHUCIIOTBI KaKk aM(OTepHbIC

31 OpPraHUYEeCKUE COCTUHECHUS, UX
Ouonoruyeckoe 3HaueHue. Ilentuast

32 Bbenku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COCTUHCHUS

33 OCHOBHBIE IOHATHS XUMHU
BBICOKOMOJICKYJISIPHBIX COSIUHEHUIT

34 OCHOBHEBIE METOZBI CHHTE3A




ITnacTmaccsl, Kay4yKHd, BOJIOKHA

BBICOKOMOJICKYIIAPHBIX COCTMHCHHM.

OBIIEE KOJIMYECTBO YACOB 11O
ITPOI'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KosnuecTBo yacos

Bceero

KonrposbHbie
padoTsl

IIpakTH4eckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypchl

XUMUUeCKUH 31eMeHT. ATOM. DIEKTPOHHASL
KOH(]HUTypalus aToMOB

[lepuoanyeckuii 3akoH u Ilepuonndeckas
crucreMa XuMuueckux anemenTon 1. U.
MenzeneeBa, UX CBsI3b C COBPEMEHHOM
Teopueil CTpoeHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKHX JIEMEHTOB M UX COCIUHCHHII 110
rpyIIaM 1 nepuojiam. 3HaueHue
MEPUOMYECKOrO 3aKOHA U CHCTEMBI
xumuueckux anementoB [I.1. MenneneeBa B
pa3BUTHUU HAYKU

CrpoeHue BenecTBa. XMMHYECKas CBA3b, &
BUJIBI; MEXaHU3MBI 00pPa30BaHUs
KOBAaJICHTHOI1 cBsi3U. BomopoaHas cBs3b

BanenTHoCTb. SHCKTPOOT‘pI/IHaTeHBHOCTB.
Crenenp okuciieHus. BemecTna
MOJIEKYISIPHOI'O U HEMOJICKYJISIPHOI'O
CTpOCHUA

Ilonsitue o JUCIIEPCHBIX CUCTEMAX.
VIcTHHHBIE B KOJUTOUTHBIC pacTBOPHI.
MaccoBas 107151 BeIIecTBa B pacTBOpEC




Kiaccudukamyst 1 HOMEHKIIaTypa
HEOPraHWYeCKUX coeAnHeHNH. ['eHeTn4eckas
CBSI3b HEOPTaHUYECKHX BEIECTB, Pa3IMYHBIX
KJIaccoB

10

Knaccudukanms XuMHIECKUX peakiui B
HEOPraHWYECKOI 1 OPraHNIEeCKON XMMHH.
3aKoH COXpaHEHHs MacChl BEUIECTB; 3aKOH
COXpaHEHHsI U MPEBPAILCHHUS YHEPTUH TIPH
XUMHYECKHX PEaKIUsIX

Ckopocts peakuuy. OOpaTHMbIe peaKIuH.
XuMHYECKoe paBHOBECHE

[pakTryeckas padora Ne 1. «Bnustue
pa3nuIHBIX (AKTOPOB HA CKOPOCTH
XUMUYECKON peaKkiuu»

11

DnektposnuTHyeckas auccounanus. [Toustue
0 BoJ0poIHOM mokasarene (PH) pacteopa.
Peaxuuu vonHoro oomena. ['umponus
OpraHMYEeCKUX ¥ HEOPraHUYECKUX BELISCTB

12

13

14

OKHCITATENTBHO-BOCCTAHOBUTEIBHBIC
peakuuu. [TousiTre 00 amekTponnse
pacIuIaBoB U pacTBOPOB COJICH
KonrponbHas paboTa 1o pasueny
«Teoperrueckre OCHOBBI XHMUU»
Mertamiel, ux nosioxxeHue B [lepuoauueckoit
crucTeMe XUMHYECKUX demenToB 1. U.
MeHzeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O0mue (pu3uIecKue cBOicTBa
METalIIOB




15

CriaBsl METAIUIOB. DIIEKTPOXUMUIECKUN Psi
HaIPsDKEHUI MeTaioB

16

17

XHMMHYECKHE CBOMCTBA BAXKHEHIITUX
MeTauioB (HaTpUil, Kaluii, KaJabLuii, MarHHUM,
QTIOMHUHHI) U HX COSIMHCHHI

XuMHuecKkue CBOMCTBA XpoMa, MeJIH U UX
COCJIMHEHUI

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U UX
COEIUHEHUN

19

IMpaktuueckas pabora Ne 2. "Pemenue
9KCIEPHMEHTAIBHBIX 3a/1a4 110 TeMe
«MeTtamie»"

20

HemeTaimisl, uX MOJI0XKEHUE B
[leproauyeckoii cucTeMe XMMUYECKHX
anementoB /1. 1. MenzeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

dusznyeckue CBOMCTBA HEMETAJIIIOB.
Astorponust HeMeTaiuioB (Ha pumepe
KUCIIOpo.a, cepbl, hochopa u yriepoya)

22

Xumuyeckue cBOMCTBA raJoreHoB, cepbl U UX
COCIMHEHUI

23

XuMH4YecKre CBOMCTBa a30Ta, hocodpa u ux
COEIUHEHUN

24

XuMudeckrue CBOWCTBA yriiepoJia, KpeMHUs U
HUX COEIUHEHUN

25

[IpyuMeHeHue BaxkHEMINX HEMETAIIJIOB U UX
COEIMHEHUN

26

O06001IeHNE U CHCTEMATH3ALIMS 3HAHU 110




Teme «Hemetaime». BerauciaeHus mo
YpaBHCHHUAM XUMHUYECKUX pCaKIII/Iﬁ u
TEPMOXUMUYCCKUE paC‘IéTLI

[Mpaktuueckas padora Ne 3. «Pemenue

27 3KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe 1
"Hemeramsr'"»

28 KonrposbHast paboTa 1o temam «MeTasuibi» 1
u «HemeTamibr»

29 Heoprannyeckre 1 OpraHu4eCKUe KUCIIOTBI. 1
Heopranndeckue 1 opraHu4ecKUe OCHOBAHHS
AmdoTepHbIe HeOpraHUYeCKHe 1

30 opraHuyeckue coequueHus. [ eneTnaeckas 1
CBSI3b HEOPTaHMUYECKHUX M OPTaHHYECKUX
BEIICCTB
PoJib XMMUU B 00€CIIEYEHUH SKOJIOTHIECKOH,

31 JHEPreTHYECKOM U MHUILEBOH 0€30MacHOCTH, 1
Pa3BUTHU MEIUIMHBI
[IpencraBnenus 06 0OIIMX HAYYHBIX

32 MPUHLUINAX TPOMBILUIEHHOTO HOJIYYCHHUS 1
BaXHEHIINX BEILIECTB

33 YenoBek B MUpE BEILECTB U MaTEPHAIIOB

34 XuMHUsI ¥ 3I0pOBbE YeIOBEKa

OBLIEE KOJIMYECTBO YACOB I10 34

IIPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YHEHUKA

Yueonuk «Xwmmus 10 xmacc 0a30BBI  ypoOBEeHB», IS 0O0IIe0Opa30BaTEIBHBIX
opranm3anuii. Pymutuc I'.E. ®enmpaman @.I. Mocksa «IIpocsemnienne» 2017rom.

Yueonuk «Xwmmuss 10 xmacc 0a30BBI  ypoBeHB», IS 0O0IIe00pa3oBaTEIbHBIX
opraam3anuii. Pymutuc I'.E. ®enmpaman @.I. Mocksa «IIpocsemnienne» 2017rom.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xomuenko N.T. Pemrenne 3amau mo xumuu. - M.. OOO «M3n-so Hosas Bomma»:
Nznatens YMmepenkos, 2015.

Xumust. [TocoGue-peneTuTop AjIs MOCTYMAONUX B By3bl // ueTB. u3nanue - Poctos u//l:
n3a-Bo «Dennkce», 2015.

I'apa H.H. Xumus: ypoxku B 10 k.. mocodue mnst yumrens / H.H. Tapa. - M.:
ITpoceemenue, 2016.

Eropos A.C. Bce Buzbl pacueTHBIX 3a7ad M0 XUMUHU I moaAroToBku Kk EI'D. - PoctoB
u/[1; ®ennkc,2013.

Metomnueckne pexomenmaruu O.C.l'abpuensna. «Xumus 10 — 11 xmace».  Ilpwm
M3y4eHUHW XUMUHU Ha 0azoBoM ypoBHe. JlomymieHo MwuHHUCTEpCTBOM 00pa3oBaHUs U
Hayku Poccuiickoii ¢peneparuu. M JIpoda 2015rox.

Kontponpable M mpoBepouHbie pabOThl «XWUMHS 0a30BbI ypPOBEHB» K YUYCOHHKY
O.C.T'abpuensina, poda 2015r.

3amaunuk o xumuu 10 kimace, H.E.Ky3nenosa, «Benrana-I'pag» 2016r.
Junakrrnueckuit Mmatepuan mo xumuu A.M.Panenkuii, «[IpocBemenne»2018r.

Kontponbable U mpoBepouHbie paboThl «Xumus 11, 0a30BBIA ypOBEHB» K YYECOHUKY
O.C.T'abpuensina, poda 2015r.

Otkpeitas xumust 2.0 OO0 ®wusukon, 2011. ABTop Kypca - nmpod. MDTU, akamemuk
PAEH B.B.3enennos.

Enunpnii rocymapcTBeHHBIH Sk3ameH Xwumwusa. [ortoBumcs k EID. Bepcus 2.0
«UuTepakTuBHas ymHUsT», 2015.IIpocemenue - MEJINA.

Bupryansnas mxona Kupumia u Medoaus. Ypoku xumuu. 11-11 xmaccsl. - M.: OO0
«Kupunn
u Medouii », 2014,

39



DJICKTPOHHBIC YPOKHU M TeCThl « XuMus B 1mkojie» «[Ipoceemenne- MEJIMA» 2015r
DNeKTpOHHOE NPUJIOKEeHNE K yueOHuKy «Xumus 10 kmace»

DNEeKTpOHHOE MPHIoKEeHNE K ydeOHUKy «Xumus 11 kmace»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

denepasbHbIil IEHTP UHGOPMAIMOHHO-00pa3oBaTeIbHBIX pecypcoB http:/fcior.edu.ru
Enunas Komnekuust undpoBsix 00pa3oBaTeabHbIX pECYPCOB

http://school-collection.edu.ru

Ennnas Komnexius nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru
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