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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO O00IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanuy, peaqu3yIOLIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepanuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOuielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yabTaTOB OOy4eHHs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealn3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOTO o00pa3oBaHus. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanusyercs xXumudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CPEHEr0 OO0IIero oOpa3oBaHMS CpPEICTBAMHU y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
nporpaMmMe MO XMMHHM € y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MPHUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS] B XUMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSA B3aMMOCBS3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYSI ¢ APYTMMH €CTECTBEHHBIMM HayKaMH, XUMUsS CTaJla
HEOThEMJIEMOH YaCThI0 MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
TpyJa W KU3HU KaXJIO0ro wieHa ooOmectBa. COBpeMEHHas XUMHSA Kak Hayka
co3yjaTesibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE



00anbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBHM ¢ OOmMMH UEMSIMU U MOPUHIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
M3YUYCHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JJIi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIECIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu  TipeAMeTa  «XUMHsS»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmass ¥ HeopraHuyeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJITIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM M0 HEOPTaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opraHuyecko xumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUW TIPU WU3YyUYECHUH
npenMera 00ecleyMBaeT BO3MOMKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIMX MOHATHN, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuueckass XuMus» chopMUpOBaHa B TporpamMMe IO XUMHH Ha OCHOBE
CUCTEMHOI0 TIOJIXOJla K M3YyYeHHMIO YydeOHOro marepuaia u 00YCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpPeACTIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOil XUMHM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U  BJIEKTPOHHBIX
npelicTaBieHuit o cTpoeHuu BemiecTB. CBeleHUs 00 U3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OMOIOTMYECKH
AKTUBHBIX COCIMHEHWH. B Kypce OpraHMyeckod XWMHUHU IOJIy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPEJICTABIICHUSI O XUMHYECKOU CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[log HOBBIM yrioM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpHuBaeTCsl HW3Y4YEHHBIM Ha YpOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHS O BEIIECTBAX W
XUMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMUSD» OOydYaromMMCsl TMPEIOCTaBISETCS BO3MOKHOCTh OCO3HAaTh 3HAUYCHUE
MEPUOTUIECKOTO 3aKOHA C OOIIETEOPETUIECKUX M METOJOJIOTHUECKUX TO3UIUH,
ryo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIHMA OSTOTO 3aKOHa — OT
00001IaroIIe 10 OOBSICHSIONMICH U TPOTHO3UPYIOIICH.

Enunas cucrtema 3HaHMM O BaXHEMIIUX BEIIECTBAaX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAK)KE O XMMHUUYECKUX PEAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSAX IpOTEeKaHus nonojHserca B kKypcax 10 m 11 xiaccos
AJIEMEHTAMH COJICPKAHUSA, HUMEIOUMMU KYJIbTYPOJIOTMYECKUI U MPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IpYTUMU HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATENbHOW M MPaKTHYECKOU
JEATENIbHOCTU YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpPYECTBA B O0JACTU TEOPUM U MPAKTUUYECKUX MPHUIOKEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO W JUYHOCTHO 3HAYUMBIX



npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATH WH(POPMAIUIO U
MPUMEHATh €€ I TONOJHEHUS] 3HAHWUM, PEIIEHUS WHTEIUICKTYyalbHbIX U
AKCTIEPUMEHTATBHBIX MCCIIEIOBATENbCKUX 3a7a4. B 1ie1oM conepxanue yueOHOro
npeaMera  «XHMHUS» ~ JAHHOTO  YPOBHS ~ W3YyYEHUST OPHUEHTHPOBAHO  HA
dbopmupoBaHue y oOyyarolmuxcs MUPOBO33PEHUYECKON OCHOBBI I MMOHUMAaHUS
dbunocopckux uaeH, TaKMX Kak: MaTepHalbHOE €JUHCTBO HEOPraHUUYECKOTO H
OpraHUYeCKOro Mupa, OOYCIOBJICHHOCTh CBONCTB BEIIECTB HUX COCTaBOM H
CTPOEHUEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUA NYyTEM OSKCIEPUMEHTa U
pelieHrs TMPOTHUBOPEUMM MEXAy HOBBIMHU (akTaMd U TEOPETHUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU YKOJIOTHYECKUX MTpoOeM, a
TaK)Ke MpoOJieM COEpPEeKEHUsT IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpHUAOB.

B mnnaHe pemeHus 3agad  BOCHUTAHUS, PA3BUTUS UM COLMAIM3AIUMU
oOydJaromuxcs MPUHATHIE NPOrpaMMON MO XMMHUU TOAXOAbl K OMNPENEIICHUI0
COJICpKaHMsT W TIOCTPOSHUSI TpeaMeTa MpeaycMaTpuBaroT (HopMUpPOBaAHHE
YHUBEPCAJIbHBIX YYE€OHBIX JCHCTBHM, UMEHOMIMX 0a30Boe 3HAYCHUE IS
pPa3IUUHBIX BHJIOB JICATCIIBHOCTU: pEIIeHUs TmpoOjieM, TOHWCKa, aHajdu3a u
00paboTku nHGOpMALIUK, HEOOXOAUMBIX JIJISI TPUOOPETEHUSI OTBITA TTPAKTUUECKOM
U HMCCIIEIOBATENBCKON JIESITEIbHOCTH, 3aHUMAIONIEH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHUH.

B mpakTthke mnpenomaBaHuWs XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK ¥ HA YPOBHE CpeIHEro 001Iero oopa3oBaHus, IIPU OIPEICICHUN
coAepKaTEeIbHOW XapaKTEPUCTUKHU I1eJIeM HW3YYeHHUs MpeIMeTa HamnpaBICHUEM
NEPBOCTEIIEHHOW 3HAYMMOCTH TPAIUIIMOHHO TpPHU3HAETCS (DOPMUpPOBAHHE OCHOB
XUMUYECKOW HAyKH KaK O0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOMN
NEATEIBHOCTH YEJIOBEKA M KaK OJHOI'O0 M3 KOMIIOHEHTOB MUPOBOUW KyIbTyphl. C
METOJMYECKON TOYKH 3PEHUS TaKOW MOAXOJ K OMNPEACICHUIO LEJIEH H3YYCHUS
peaMeTa SIBJISIETCS BIIOJHE ONPaBIaHHBIM.

CornacHo AaHHOM TOYKE 3pPEHUS TJABHBIMU LEISMH H3Y4Y€HHUs Ipeamera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 xJ1.) siBisIIOTCS

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKHX 3HAHUH KaKk  BaKHEHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXKaT KIIOUYeBble TOHATHS, (DyHIaMEHTATbHBIC 3aKOHBI M TEOPUH XUMUH,
OCBOCHHE $SI3bIKA HAyKH, YCBOCHHE M IOHMMAHHE CYIIHOCTH JOCTYITHBIX
00001IIeHnII MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C WCTOpHUEH
UX Pa3BUTHA U CTAHOBIICHUS,

e (opmupoBaHHe U pa3BUTHE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKIui, HEOOXOAUMBIX Il MNPHUOOpETEHUS
YMEHHN OPUEHTHPOBATHCSI B MHUPE BEIIECTB M XHUMHUYECKHUX SBJICHUM,
HMMEIOIINX MECTO B MPUPOJIE, B TPAKTUUECKON U MOBCEAHEBHOM KU3HU;

e pa3BUTHUE YMEHHI U CIOCOOOB JIEATEIIbHOCTH, CBSI3aHHBIX C HAOJIIOJICHUEM U
OOBSICHEHHEM XMMHUYECKOr0 HKCIEPUMEHTa, COOJIIOJCHUEM MPaBUII
Oe3omacHOro oOpalleHus ¢ BEIeCTBAMH.

Hapsany c atum, conepkartenbHas XapakTEepUCTHUKA LIEJIEN U 3a]1a4 U3y4CHUS
MpeIMeTa B MPOTpaMMe MO0 XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU



C HOBBIMU IPHOPUTETAMU B CHCTEME CpeJlHEero 001iero oopazoBanus. CerogHs B
MpenojaBaHUM  XUMUM B OoJblIed  CTEMEeHM OTAAETCS  MPEArnouYTeHUE
MPAaKTUYECKONM KOMIIOHEHTE CoOJep>KaHusi OOy4YeHUs, OPUEHTUPOBAHHON Ha
MOATOTOBKY BBIYCKHHMKA 00II€00pa30BaTeIbHON OpraHU3allviy, BIIAJICIONIETO HE
Ha0OpOM 3HaHUW, a (PYHKIMOHATBLHOW T'PAMOTHOCTHIO, TO €CTh CHOcOo0aMu U
YMEHUSAMH aKTUBHOTO TMOJYyYCHHUS 3HAHUM M MPUMEHECHHUS UX B PEAHHOU KU3HU
JUTSL PEIICHUS TPAKTUYECKUX 3a]1ay.

B cBsi3u ¢ 9TUM TpW U3YYEeHUHM TpeAMeTa «XHUMHS» JTOMUHUPYIOIIEe
3Ha4YCHHUE MPUOOPETAIOT TaKUE IEJIH U 3a]]a4H, KaK:

ajanTanys o0y4JarImuXcsl K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHUE  HMHTEJUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHITHIO TPAMOTHBIX
pelieHnii B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHCHHEM;

dbopmupoBaHue 'y OOydYarOUIUXCS  KJIFOYEBBIX  HABBIKOB  (KJTFOYEBBIX
KOMIIETCHI[MI), HMMEIONIUX YHUBEPCAIbHOEC 3HAYCHHUE [JI1 PA3JIUYHBIX BHUJOB
JESTENbHOCTU: PEelleHUs MpoOseM, MOuCcKa, aHaiau3a U o0paboTku HH(OpMaIuHy,
HEOOXOAUMBIX JUJIi TPHOOPETEHHUS ONbITa JEATCIIbHOCTH, KOTOpas 3aHUMAacT
BOXHOE MECTO B T[IO3HAHWU XWMHUH, a TaKXke [JI1 OLEHKH C TIO3WIIHM
HKOJIOTHYECKON Oe30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKHX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJHYIO CPELY;

pa3BUTHE MO3HABATENBHBIX HHTEPECOB, HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00yUaIOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPHUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KM3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BATh
COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUHU NJIsl TIOMCKA U aHaju3a y4eOHOU U
HAYYHO-TIONMYJISIPHON MH(GOPMAIMN XUMUUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HAOTI0aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBhIE OCOOEHHO
HEOOXOUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWW W TPOBEICHUU XHUMHYECKOTO
AKCIEPUMEHTA;

BOCIIMTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPaBICHHOCTH XUMHH, €€ BaXXHOW POJHM B PEMICHUU TI0OATBHBIX TPOoOIIeM
pPalMOHATIBLHOIO MPUPOJONOIb30BAHUS, TOMOJHEHUSI SHEPTEeTUYECKUX PECYPCOB U
COXpaHEHMs] TPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOAMMOCTH OEPEKHOTrO
OTHOLIEHUSI K TPUPOJIE U CBOEMY 3J0pPOBbIO, a TakKe MPUOOPETEHUSI OMbITA
WCIIOJIb30BAHUS TOJTYyYEHHBIX 3HAHUW MJI TPUHATAS TPAMOTHBIX pPEIICHUH B
CUTYaIUSIX, CBA3aHHBIX C XUMUYECKUMU SBIICHUSMH.

B yueOGHoM mnaHe cpenHero oOimiero oOpa3oBaHUs MpeaMeT «XHUMUD»
0a30BOr0 YpPOBHSI BXOJAUT B COCTaB MpeaMeTHON 001actu «EcTecTBeHHO-Hay4HbIE
PEIMETHI».

OO6muiee yncno 4acoB, OTBEAEHHBIX JJIsl U3YUYEHUSI XUMUU, HA 0a30BOM ypOBHE
cpeaHero ob6mero oopaszoBanus, coctaBisgeT 68 vacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 gac B Heemio).



COIAEPXAHUE OBYUYEHUA

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMudeckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. ODJNEKTPOHHAs
000J10uKa. DHEPreTUYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpejielieHUs JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAIHs aTOMOB.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
1. . MenneneeBa. CBsi3b MEPUOANYECKOTO 3aKoHa U [leproandeckoil cUCTEMbI
xumuueckux aneMmeHToB J[. . MenpaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUSI CBOMCTB XUMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM H TEepHOJaM.
3HayeHUEe NEPUOJUYECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BHIbl XWMHYECKON CBA3U
(koBaJIeHTHAsl HEMOJSPHAs W TOJSpHAsl, MOHHAs, MeTajuinyeckas). MexaHU3Mbl
oOpa3oBaHHs KOBAJIEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BopopoaHass cBs3b. BaneHTHOCTb. ONEKTPOOTPULIATENBHOCTD.
Crenenb okucneHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. [HWIIbl KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[lonaTne o nucnepcHbIx cucremax. VICTUHHBIE U KOJUIOMIHBIE PaCTBOPBI.
MaccoBast 10J1s1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenxknatypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K Pa3JIMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kimaccupukanuss — XMMHUYSCKHMX — PEaKIHd B
HEOPraHMYECKON M OpPraHMYECKOW XMMHUH. 3aKOH COXPAHEHUsI MAcChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKLIHX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakunu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSIHHE
xumuueckoro paBHosecus. [Ipunnunn Jle [latense.

DnexTponuTuueckas aucconuarusa. CuibHbIE U ciaadbie daeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKuCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.



ODKCINEPUMEHTAIBHBIE METOJbl HW3YYEHHS BEIIECTB M HX MPEBPAIICHUN:
nemoHcTpauus Tabmun «llepuoanyeckas cuctema xumudeckux snemenTos . .
MenneneeBay, U3ydeHUE MOJIENied KPUCTAJUIMUECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHUEe AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEPOKCHUIA
BOJIOpPO/ia B MPUCYTCTBUU KaTAIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIMKATOpa, pEaKkUUd HOHHOTO OOMEHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusiHue pa3iuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

PacuétHrnie 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJb30BAHUEM TIOHSTUSI «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuueckast xumMmus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumudeckux asnemeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauioB (Ha MpUMeEpe
KHUCIIOpoJia, cephl, hochopa u yrieposa).

XHWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajloT€HOB, CEpBI, a30Ta,
dochopa, yrmepoga U KpeMHHs) M MX  COeAUHEHUN  (OKCHJOB,
KHCJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COETMHEHUN ).

[IpuMeHeHnEe Ba)KHEUIINX HEMETAIIOB U UX COEUHEHHUIA.

Meramnel. [lonoxenne meramuioB B llepruoguyueckord CHCTEME XHUMHUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JIO0UYEK
aToMoB MeTtasuioB. O0mme gusnyeckue cBoiicTBa MeTawioB. CrijiaBbl METAJIOB.
DJIEKTPOXUMUUECKUMN Psijl HAMPSHKEHUM METaJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX META/UIOB (HATPWM, Kalul, KaJbIWH,
Mar"ui, aJlOMUHUM, IIMHK, XPOM, JKE€JI€30, MEJ/Ib) U UX COCTMHCHMUIA.

OO6mume crocoObl MOTy4YeHUs METauioB. [I[puMeHeHHe MeTalljioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MpPEBpAlllCHUN:
M3y4YeHHE KOJJIEKIMu «MeTamibl W CIJIaBb», 0Opa3IlOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTATBHBIX 3a/1a4, HAOJIOJEHUE W OIHCAHWE JIEMOHCTPAIMOHHBIX H
1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THIPOKCHIA aTIOMHUHUSL C pacTBOpaMu
KHUCJIOT U 1IeJ04Yel, KAUeCTBEHHbIEC PEAKIIMU HA KAaTUOHBI METAJIOB).

Pacuérnbie 3anaum.

Pacuétbl mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIlleCTBa, Macce WiIK O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEaKIMU, €CIId OJHO
13 BEIIECTB UMEET MPUMECH.



XuUMHUSA U JKU3Hb

Ponp xuMum B 0OecCriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOW M MUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O Hay4YHBIX METOJAaX IMO3HAHUS
BELIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX TPOMBIIIIEHHOTO
MOJIYYEHUS BAXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATEPUAIOB: BAXHEUIIHUE CTPOUTEIIbLHBIC
MaTeprualibl, KOHCTPYKUHMOHHBIE MATEPUANIbI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaibl JJIs BJEKTPOHUKHA, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAIbHbIC
yI00peHus.

XuUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IPABWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOTO MCIOJIb30BaHUS TMpernapaToB OBITOBON XUMUH
B MIOBCEJHEBHOMW KU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOmed
HEeopraHmueckoi xumuu B 11 kiacce oCylecTBIsIETCS YEpe3 UCIMOJb30BAHUE KAK
OOIIMX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CHUCTEMHBIMH JUISI OTAEJIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCUPUKaIUs, MEepPUOJUYHOCTb, HaOII0IEHNE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuka: Matepus, SHEPrus, Macca, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIeTUUYECKUIN YPOBEHbB, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (DM3UUYECKUE BEITUYUHBI U €IMHUIIBI UX
U3MEPEHHUS], CKOPOCTb.

buonorusi: knerka, opraHusM, SKocucTema, Owuochepa, Makpo- U
MUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XMMHU4YECKasi MPOMBIILICHHOCTb, METAJLUTYPTUs, IPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPUAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, NUIIEBAs
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBINUICHHOCTh,  MPOW3BOJICTBO
KOCMETUYECKUX MPENnaparoB, IMPOU3BOACTBO KOHCTPYKLUHOHHBIX MAaTEPUANIOB,
3JIEKTPOHHAs HPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U H.



IVNTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TpPorpaMM CpeHero o0O1ero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBLHOCTHBIM IOJIX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPECIICHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU HIEHHOCTSIMU
U HaeallaMd POCCUHCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(OpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM ¥ TMPAKTHYECKOW JESITEIBHOCTH
OOy4JarommXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M MpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTU K COBMECTHOM TBOPYECKOM JEATEIbHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPENOBBIX JTIOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAaHHE IOCIEICTBUU ATUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHoro o0pasa JKHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTU MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOIO
0e30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM U  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUUEeCKOMY M3YyUYEeHHIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpazoBanus, Oyaymed mnpodeccun M peaau3aiuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BAHUS JIOCTHKCHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlPaBIICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBAaHUHN PAITMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1E€JIOCTHOTO
MIPEICTaBICHUs 00 OKPYXKAIOIIeM MHUPE KaK O €IWHCTBE MPUPOABI U YEIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W Ba)XXHOM pOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepUaIbHOM KYyJbTYPhI, PEHICHUH TJI00aIbHBIX MPOoOseM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
YCHEUIHOTO TpyAa W OKOJOTMYECKH KOMMOPTHOM KHU3HH KaXKJIOro ujeHa
o01IecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MoJIy4aeMble 3HaHMS JUUIS aHAIM3a U OOBSCHEHUS SBICHHIA OKPYKAIOIIEro MUpa U
MIPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHATbHOM
JEeSTENbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTo mpeamera «XuMUs» Ha
YPOBHE CpeHEero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIpEIMETHbIE) OOIEHAyUYHbIE MOHSITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa M CHEHU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (PakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHs, UCCIIeI0BaHKe, HAOI0ICHUE, N3MEPEHHUE, SKCIIEPUMEHT U APYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEKIUCIMIUIMHAPHBIC, MUPOBO33PCHUYCCKHIE 3HAHUS W YHHUBEpPCAJIbHBIC y4YcOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU Nno3HaBaTeJIbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MpoOJIEeMYy,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONpENICNIATh IEIN JCSITEIbHOCTH, 3ajaBas IapamMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C TOCTABICHHBIMHU LEJISIMH;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKHU TOHSITUA U YCTAHABIMBATH MUX B3aUMOCBSA3b,



WCIIOJIb30BaTh COOTBETCTBYIONINE MOHATHUS JJIsi OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAcCU(PUKAIIMU BEIIECTB M
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABAaTEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJO0B HAYYHOI'O0 MO3HAHHUS BEHIECTB U XUMHUUYECKHX
peaKkiuu;

(dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIH30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJis1 (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
[IOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIUYHbIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MPEJICTABJICHUS, KPUTHYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTb;



(opMynHpoOBaTh 3apochl U NPUMEHATh Pa3IMYHbIE METOAbI MPHU MOUCKE U
orbope wuHPOpMaUMH, HEOOXOAMMOM [IJs BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEIEIIEHHOIO TUIIA;

OpuOOpeTaTh ONBIT MCMOJIb30BaHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAATETIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMHYECKOM HHpOpMaLMe: NpUMEHSITh MeXnpeaMeTHole (du3nueckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyJibl, a00OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTrJIsTHOCTH.

OBiageHue yHMBePCAIbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbl B XOJ€ JUajora u/uin
JTUCKYCCUM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH Pe3yJlbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO HJIM COBMECTHO CO CBEPCTHUKAMHM IPH BBITIOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
0 pe3yjbTaTaM IMPOBEAEHHBIX HCCIIEIOBAHUN MYTEM COIJIACOBaHUS MO3ULIMI B
X0J1e 00CYXJICHUS 1 00MEHAa MHCHUSIMH.

OBjaieHNe YHMBEPCAJIbHBIMH PeryJATHBHbIMY 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NEeATEIbHOCTh, ONpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBAaTb M IO MEpE
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJITOPUTM JICHCTBUMA TIpH
BBIMIOJIHEHUH YYE€OHBIX U HCCIIEJOBATEIbCKUX 3a/]ay, BbIOMpaTh Haumbojee
3¢ (deKTUBHBIN cHocod MX pelieHuss ¢ y4€TOM TOJYy4YEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIJISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH Ha OCHOBE CAMOAHaIn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

11 KVIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:



c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XHMHUYECKOM COCTaBJISIOIICH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBICHUUN
npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7au
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOTHOMN
cpene;

BIIQJICHUE  CUCTEMOW  XMMHUUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, pP-, O-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEHOCTh, CTEIEHb OKHUCIICHUSA, XUMUYECKas CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJTUYECKasi, BOJIOPOJIHAS ), KpUCTA/UIMUECKasl peméTka,
TUTIBI  XUMHUYECKUX  peakIuid, pacTBOp, DJICKTPOJIUTHI, HEIJICKTPOJIUTHI,
AJEKTPOJIUTHYECKAST JUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW PEaKINHM, XUMHUYECKOE PaBHOBECHE); TCOPUU M 3aKOHBI (TEOpHsl
BJIEKTPOJIMTHYECKON aucconuanuu, nepuoaunyeckui 3akoH . M. Menneneena,
3aKOH COXPAHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUs] U MPEBPAIICHUS SHEPrUU
Py XUMHYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHH,
MHUPOBO33PEHUYECKNE 3HAHUS, JICKAIIUE B OCHOBE IMOHMMAHUSA NPUYMHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SBJICHHUH, (PaKTOIOrMUecKHue CBEACHHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 0€30MaCHOM MCIIOIb30BAHUN BaKHEHIIMX HEOPTaHHUUECKHUX
BEIIECTB B OBITY M MPAKTUUYECKOU JIEATETbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHBbIE IMPU3HAKU TMOHATHH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILICHUIH;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XMMHUYECKYI) CHMBOJUKY IS
coctaBieHus GOpMyJd BEHIECTB M YpaBHEHUUW XMMHUUYECKHX  pEaKIHi,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETAILIEHAS] U3BECTh, MTUTHEBAs COAA, MUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPENEIATh BaJCHTHOCTh M CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSIX PAa3JIMYHOTO COCTaBa, BUJI XMMHUYECKOMN
CBS3U (KOBaJICHTHAs, MOHHAs, METAJNIMYECKas, BOJOPOHAS) B COCAUHEHUSIX, THII
KPUCTAJIJIMYECKOW PEIETKH KOHKPETHOrO BelllecTBa (aTOMHasi, MOJICKYJsIpHas,
MOHHAsA, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHHMUYECKUX
COCJIMHCHUIA;

c(hopMUPOBAHHOCTH YMEHUM YCTaHaBJINBATh MPUHAJJICKHOCTh
HEOPraHUYECKUX BEUIECTB MO HX COCTaBY K OMNPEAEIEHHOMY Kiaccy/rpymrme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl U HEMETaJUIbl, OKCHUJIbl, OCHOBAHMUS,
KHUCJIOThI, aM(OTEpHbIE THUIPOKCHUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOIMUECKOro 3akoHa Jl.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckoin CUCTEMBI
XUMH4Yeckux djemeHtoB JI. M. MenneneeBa, MCHONb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHbBIE opOuTaIny, «QHEPTETUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH MU3MEHEHMSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAUHECHUU
1o nepuojaam u rpymnmnam [lepuoandyeckoil cucTeMbl XUMUYECKUX d1eMeHTOB /1. .
Menpeneena;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHUX  BEIIECTB  pPA3IMYHBIX  KJIACCOB,
MOATBEPKJaTh CYIIECTBOBAHUE TE€HETHUUYECKOW CBSI3M MEXIY HEOPraHUYECKUMU
BEIIIECTBAMU C IMOMOILbIO YPABHEHU COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIacCU(PUIMPOBATH XUMHUYECKUE PEAKIIUU TI0
pPa3IMYHBIM TpU3HAKaAM (YMCIY UM COCTAaBy PEArupyrIIUX BEIIECTB, TEILNIOBOMY
ahdekTy peakiuu, U3MEHCHHIO CTENEeHEW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaKIny, y4acTHIO KaTaIu3aTopa);

c(OpPMHPOBAHHOCTh YMEHUU COCTABIIATH YPABHEHUS PEAKIUN Pa3IUYHBIX
THUIIOB, MOJIHBIE M COKPAIIEHHbIE YPAaBHEHHUS PEaKlMii HOHHOTO OOMEHA, YYUThIBas
YCJIOBUSL, IIPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA;

c(hOpMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIHUH, TOATBEPKIAIOIINE
KAUYECTBEHHBI COCTaB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB, pPAaCIO3HABaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
3THUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakiuu OT PA3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeiicTBus (mpuniun Jle llatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BAaTh XUMUYECKHE TPOIECCHI,
JIe)KalllMe B OCHOBE IMPOMBINUJIEHHOIO IMOJYYEHUs CEPHOWM KHCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX MNPUHIUIAX U
AKOJIOTMYECKUX MPOoOIeMax XMMUYECKOr0 TPOU3BOCTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOAUTH BBIYUCICHUS C UCIOIb30BAHUEM
MOHSATUS «MaccoBasi J0Jisi BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUN Tra3oB
MpU XUMUYECKUX PEaKLMsIX, MACChl BEIIECTBA UM 00BbEMA Ira3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIHMX B PEaKIMU



BEILIECTB, TEIJIOBOTO 3 (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl
BEIIECTB, MPEBPALICHUS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MPaBUIIa MOJIb30BAaHUS XUMUUYECKOM
MOoCy/Iol U J1TabopaTOpHBIM O0OpYAOBaHUEM, a TaKXKe IMpaBUiia OOpalIeHUs ¢
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMHU IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUI IIJIAHUPOBATH M BBHINOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (pa3fioKeHUEe MEePOKCHUIa BOJOPOJa B MPUCYTCTBUU KaTaau3aTropa,
ONpEAECICHUE CpEeIbl pPacTBOPOB BEHIECTB C€ TMOMOIIBIO YHHUBEPCAIBHOTO
WHJUKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW pEeakilvH,
peakiuu MOHHOTrO OOMEHa, KaueCTBEHHBIE peaklnu Ha Ccyibdar-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTMOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIbHBIX 3a]a4 10
TemaM «Metamne» U «HeMetaiibl») B COOTBETCTBUM C MNpaBUJIAMU TEXHUKHU
0€30MacHOCTU TIpU OOpaIlleHUH C BEIIECTBAMU U J1a0OpaTOPHBIM 00OPYI0BAHUEM,
NPEACTaBIATh PE3ylbTaThl XHMHUYECKOTO OJKCIepuMeHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii u ¢GOpMyTUpOBATh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
UHPOpMAIIMIO, TIONYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
KOMMYHHKaUnu, THTEpHET U Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUH  COOJIONATh  MpaBWiIa  SKOJOTUYECKU
11eJIeCO00pa3HOro TOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXpPAHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3AECHCTBHS HA KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokasarens [IJIK, mosicHATh Ha mnpuMepax CHocoObl yMEHBIICHUS H
IPEAOTBPAILECHHS UX BPEAHOTO BO3/IEVCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 0OY4YaroIIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBBSI: YMEHHE
MPUMEHSITh 3HAHUA 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHHS BEIIECTB H
XUMHYECKUX SIBJICHUI;

JUISL CHENBIX W CIa0OBUIANIUX OOYyYalOUIUXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiinsg mis 3anmicn XHMHUYECKHX

dbopmy.



11 KVIACC

KoaundyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mncpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [leproamueckas cucTeMa XUMHUYIECKHX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J[. 1. Menaeneera
1.2 XUMHUYECKUE PEAKITUU 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOCHHE BeectBa. MHOroobpase 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro no pasgeny 13 https://lesson.edu.ru/04/10
Pa3znen 2. Heoprannueckasi xumusi
2.1 Meramist 6 0 https://lesson.edu.ru/04/10
2.2 Hemeramner 9 1 https://lesson.edu.ru/04/10
C
2.3 BASH HEOPTAHIHECCIIX 1 OPTafiecKuX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Wroro no pazgeny 17 https://lesson.edu.ru/04/10
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Utoro mo pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



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




11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl

XUMHYECKHUI DIIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DneKTpoHHass KOHPUTypalusi aTOMOB
[Iepnoanueckuit 3akoH u Ilepnoauueckas
cucTeMa XuMH4eckux aneMmentos 1. Y.

2 A N 1 0 0 https://lesson.edu.ru/04/10
MenneneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEN CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHAYECKUX DIIEMEHTOB U UX
COE€IUHEHMH 10 TPYIIIAM U IIEPUOLAM.

3 pyn p 1 0 0 https://lesson.edu.ru/04/10
3HadYeHHE MEPUOJNIECCKOTO 3aKOHA U
CHUCTEMBI XUMHUUYECKHUX d1eMeHTOB J[. 1.
MeHnpeneeBa B pa3BUTHH HAYKH
Crpoenue BelecTBa. XUMHUYECKas CBA3b,

4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 0 0 https://lesson.edu.ru/04/10
KOBAJICHTHOH CBs3u. BomopoaHas cBs3b
BasleHTHOCTB. DJIEKTPOOTPUILIATEITLHOCTD.
Crenenn okucieHus. Beliectsa

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJISIPHOTO ¥ HEMOJIEKYIISIPHOTO
CTPOCHHS
[lonsaTHEe 0 AMCHIEPCHBIX CHUCTEMAX.

6 VicTuHHBIE U KOJIJIOUTHBIE PACTBOPBI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBas 1014 BellecTBa B pacTBOpC



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

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCMHEHUM.
I'enernyeckas cBsI3b HEOPraHUYECKUX
BEILECTB, PAa3JIUYHbIX KJIACCOB

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

Knaccugukamms XuMIHUECKUX peakuuii B
HEOPraHUYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMsI MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
MIPEBPALICHUS SDHEPTUN TP XUMHUYECKHUX
peakumsx

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

Cxkopocts peakniun. OOpaTumbie
peakuunu. XuMHUYECKOE PaBHOBECHE

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

10

[IpakTnueckas padora Ne 1. «Bousiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUN»

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

11

DNEKTPOIUTHYECKAS TUCCOIHALINS.
[MoustiTre o BogopoaHOM mokasarese (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponu3 opraHuYecKux u
HEOPraHUYeCKUX BEIICCTB

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

12

OKHUCAUTENBEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

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

13

KonTtponsHas pabota no pasaeny
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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeAHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B DegepallbHOM  TOCYAApCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerun pas3BuTHS BocnuTaHuss B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pazoBaTeIbHON  OpraHu3aluM, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aly  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro 00pa3oBaHUS. OTH ILEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBI0O M TpUpPOJHOW cpene. Peamnsyercs xumuueckoe o00OpazoBaHUE
00y4aloUIMXcs Ha YpOBHE CpPEeIHEro o0Iero oOpa3oBaHusl CpelCcTBaMU y4eOHOTO
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eneil M NPUHLHUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparnum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOIO HAYYHOI'O MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSMH IPUMEHEHUS.



TecHO B3aUMOAEHCTBYS C JIPYyTMMHU €CTECTBCHHBIMU HAyKaMH, XUMUs CTalla
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHas XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HamNpaBleHA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmas W HEOpraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHH) U
oprann4yecko xumuu. @opMuUpoBaHUE JAHHOW CHUCTEMBbI 3HAHWUW MPU U3YyUYCHUU
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMHH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHIO Yy4eOHOro MaTepuana u 0O0yCJIOBJICHA
UCTOPUYECKA  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpENeIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
MpEeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHus 00 U3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH IMOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUN Marepran u (DAKTOIOTHYECKHE CBEACHUS O BEIIECTBAX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O0ydYaromuMcsl TMPEIOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUYECKUX IMO3UIIUH,



riy0oke TMOHATh HCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W NPHUMEHEHUHU, a TAKKE O XMMHUYECKUX PEAKIUAX, UX CYLUIHOCTH H
3aKOHOMEPHOCTAX MpOTEeKaHus JAomnojHsercs B Kypcax 10 um 11 xknaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMU KYJIbTYPOJOTMYECKUM W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXXEHHUS K IIpolieccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIIIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ Uil TIONOJIHEHWS 3HAHWUW, PEUICHUS WHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 00YyYaroOlMXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHUMAaHUSA
¢unocopckux uiel, TakKMX Kak: MaTepHalbHOE €IWHCTBO HEOPTraHWYECKOro H
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUN IYyTEM OSKCIHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMUU B PEUICHUU IKOJOTUYECKUX MpobiieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3aHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIpEAeICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMKUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BHUJOB JIEATENIBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku MHGOPMAIIHH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA IPAKTUIECKON
U HUCCIIENOBATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONpPEACTICHUH
COJIEpPKATEJIbHOM XapaKTEPUCTUKHU LEJIeH H3y4eHHs NpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIBHOCTH YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKH 3PEHUS TAKOW MOAXOJ K ONPEAECICHUIO LIEJIeH W3ydeHUs
IIPEIMETA SBJISIETCS BIIOJHE ONPAaB/IaHHBIM.



CornacHO [aHHOW TOYKE 3pEHUS TJIABHBIMH IENSIMU W3YYeHHUs IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHUYECKUX 3HAHUM Kak  BaKHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeKAT KITIOUEBbIE TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUHU,
OCBOGHHE sI3bIKa HAyKH, YCBOCHHE WM TMOHHMAaHHE CYITHOCTU IOCTYITHBIX
00001IeHNT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHS M CTAHOBJICHUS,

e (OpMHPOBaHNE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS
BEIICCTB M XHUMHYECKUX PEaKIUi, HEOOXOMUMBIX IS TPHOOPETCHUS
YMCHUH OPUEHTUPOBATHCS B MHPE BEIIECTB W XHMHUYCCKHUX SIBIICHUM,
UMEIOIIUX MECTO B IMIPUPOJIC, B MPAKTUICCKOUN M MIOBCETHEBHOW KU3HH;

e DPa3BUTHE YMEHHI M CITIOCOOOB JIESATEIEHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOIOACHHEM IpaBWII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, comeprkaTenbHasi XapaKTepUCTUKA LENed U 3a/1a4d H3ydeHHsI
npeaMeTa B IpOorpaMMe 10 XMMHUH YTOYHEHA M CKOPPEKTHUPOBaHA B COOTBETCTBHUH
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHu OTHA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOydeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIAJCIONIEr0 HE
HA0OpOM 3HaHUMU, a (YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHOMN KU3HH
JUTSL pEeIICHUS] TPAKTUUYECKUX 3a/1a4.

B cBi3u ¢ STUM mnpu U3y4YeHUH TMpeaMmeTa «XHUMHS» JOMHUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4Jarouuxcsl K YCIOBUSIM TUHAMHUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY MPUHATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M UX
MPUMEHEHUEM;

dopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMITETEHIN), WMEIOINUX YHUBEPCATbHOE 3HAYCHHWE JUISI PA3IMYHBIX BHUJIOB
JESTENBHOCTHU: PEIIeHUsT Po0ieM, TMOUCKa, aHajdn3a U 00paboTKu WHQOpMAIIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TakKkKe [JIs OICHKA C TIO3HITHMA
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTaHMU3M YEJIOBEKa U MPUPOIAHYIO CPELy;



pa3BUTHE IMO3HABATEIbHBIX HMHTEPECOB, HHTEIUICKTYaJbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00yUarOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO PUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUHU JIJIs TIOMCKAa U aHallu3a Y4eOHOU U
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIMUXCS aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU W MPOBEACHUU XUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydalImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEHICHUM TJIO0AIbHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHUS ONbITA
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHOM mmaHe cpenHero oOImero oOpa3oBaHUS NPEAMET «XUMHUSI
0a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAy4HbIE
IPEAMETBI.

OO61iee 4ncno 4acoB, OTBEAEHHBIX ISl U3YUYEHUS] XUMUH, HA 0230BOM YpOBHE
cpeaHero obmero obpa3zoBaHusi coctaBiusier B 11 kmacce — 34 ugaca (1 4dac B
HEJIEITIO0).

COIAEPKXAHUE OBYUEHUSA
11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI XUMHH

XuMmudeckud anemMeHT. AToMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000J109Ka. DHEPreTHYeCKHe ypOBHH, MOMYPOBHU. ATOMHBIE opOuTtamm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesIiCHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIisi aTOMOB.

[Iepnonnueckuit 3akoH u Ilepronnueckas cucreMa XMMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepuoANYECKOro 3akoHa u llepumonnueckoil cUCTEMBbI
xuMu4decknx anemMeHTtoB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HavyeHUe NEePUOIMUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crtpoenne BemiecTBa. XUMHYECKash CBsI3b. BHIBI XHUMHUYECKOW CBS3U
(KoBaJIeHTHAsl HEMOJISIpHAST W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XMMHUYECKOM CBSI3M (OOMEHHBIH U JOHOPHO-



akienTopHeii). Bogoponnas cBs3b. BalleHTHOCTh. IEKTPOOTPUIIATEIBLHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBL.

BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKHU.

[Tonsatue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMAHBIE PAaCTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUMN. Homenxknatypa
HEOPraHWYECKUX BEHIeCTB. [eHeThueckass CBsI3b HEOPraHUYECKUX BEUIECTB,
MPUHAJICKAIMX K PA3TUYHBIM KJIACCAM.

Xumunueckas  peakums. Kimaccudukanuss — XMMUYECKMX — peakuuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHUM. 3aKOH COXpPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUM TTPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XHUMHYECKOEe paBHOBecuEe. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xumuueckoro papHosecus. [Ipununn Jle [larense.

DnekTponautnyeckas auccornuanus. CiibHBIE U clla0ble AnekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTas, HEUTpaabHasl, IIEJI0YHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
neMoHcTpanusa Taonmi «llepuoanueckas cucreMa XuMuU4deckux asnemeHToB J[. WM.
MenneneeBay, U3ydeHHUE MOJIeNiel KPUCTAJUTMYECKUX PEMIETOK, HAOMIOJCHUE U
OMHCaHNe JEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aToOpa, ONMpeAeICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pPEaKIW HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUN.

Pacuérnnie 3anaun.

PacuéTtel 1noO ypaBHEHMSM XMMWYECKHX pPEakUuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUSI «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJI0pOJia, cepbl, pocdopa u yrieposa).

XHUMHYECKHE CBOMCTBA Ba)XKHEWUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPhI, a30Ta,
dbochopa, yrmepoma U KpeMHHsI) M HX  COCAUHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN ).



IIprMeHeHne Ba)KHENIINX HEMETAJIIOB U UX COCUHEHUN.

Meramisl. llonoxenue meramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
sanementoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aToMoB MetayuioB. O6mue gusnyeckue cBoiicTBa MeTamioB. CriiaBbl METAJLJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHUA METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, aJlfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHUIA:
U3y4YeHHE KOJUJIEKUUU «MeTamnsl U CIUIaBbl», 00pa3llOB HEMETAJUIOB, pEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJNIOJIeHWEe W OINUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoUel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIJIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) NMPOAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEILECTB UMEET IIPUMECH.

XUMHSA U KU3Hb

Ponp xumun B o0OecrieueHUH HKOJOTHYECKON, IHEPreTUUYECKON U MHUIIEBON
0e30MacHOCTH, Pa3BUTHUM MEIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

YenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIINE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepHuajbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuaibl JJs AJIEKTPOHUKHA, HAaHOMAaTEpHUallbl, OPraHMYECKHUE U MHUHEpaJIbHbIC
ynoOpeHus.

XuMHUs WU 3J0pOBbE YEIIOBEKA: IpPaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0E30MaCHOTO WCIIOIB30BAHUS MPEMapaToB OBITOBOM XUMUU
B MOBCEIHEBHOU JKM3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUH oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISETCS 4epe3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHUH, TaKk W TOHSATUN, SBISIOUIUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmuMe ecTecTBEHHO-HAY4YHbIE MOHATHS: Hay4YHbIA (DAKT, rUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukalus, TMNEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

dusnka: MaTepusi, IHEPTUsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIUOAKTUBHOCTD, MOJIEKYJIA, YHEPIETUYECKUN YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHoe COCTOSIHME BEIEeCTBA, (PU3NUECKUE BEJIMYMHBI U €IUHUIIBI UX
HU3MEPEHUsI, CKOPOCTb.

buonorusi: kinerka, opraHu3M, 3KocHcTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadus: MuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMAaeMble, TOIUIUBO,
peCypCHI.

TexHomorus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTyprus, MPOU3BOICTBO
CTPOUTEIIBHBIX MAaTepUaOB, CEIbCKOXO3SUCTBEHHOE TMPOU3BOJACTBO, IHIIEBasI
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHX TMPEernapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHUasoB,
ANIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTUH.

ITIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMUWN
HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA
JIMUYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBimuBaeT TpeOOBaHWS K pe3yiabTaTaM OCBOCHUS
oOy4JaromMMHCS TMPOTpaMM CpeHEro oO0miero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHbIM U MpeaMeTHbIM). HaydyHo-mMeTonuueckoi OCHOBOW s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPAMM CpPEIHEro OOIIero
o0pa30oBaHus ABISIETCS CUCTEMHO-IEATEIbHOCTHBIN TTOIXO/I.

B COOTBETCTBUM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeameTa «XUMHUsS» Ha YPOBHE CpPEIHETO
o01iero 00pa3oBaHusl BBIICICHBI CIEAYIONINE COCTABIISIONTHUE:

OCO3HAaHHE OOYYAIONIUMHUCSI POCCHMCKONW Tpa)KAaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEAEIICHUIO;

HaJIM4Y1e MOTUBALIMK K 00YUYEHUIO;

IIEJICHANPABIICHHOE PAa3BUTHE BHYTPECHHUX YOEKICHHIN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW W UCTOPUUYECKUX TPAIULINNA 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBATbCS B CBOEH
NEATENIbHOCTU IEHHOCTHO-CMBICJIOBBIMU yYCTAHOBKaMHU, MPUCYIIUMH IIEJIOCTHON
CUCTEME XMMHYECKOTO 00pa30BaHuUs;

HaJM4ue MPaBOCO3HAHUS HKOJOTUYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTH
LETIU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JIn4HOCTHBIE pEe3yJbTaThl OCBOCHUSI TIpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€UHCTBE Y4YeOHOW U BOCIUTATEIBHOM JIESITEJIBHOCTH B COOTBETCTBUU C



T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HUIealaMUd POCCUHCKOIO TPa)KAaHCKOTO OOLIECTBA, MPUHATHIMU B OOILECTBE
HOpMaMKU W  TpaBWIaMH  TMOBEACHUSA,  CIIOCOOCTBYIOIIUMHM  MpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJEHUSI JUYHOCTH
00y4Jaromuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS TMpeaMeTra «XHUMHUS» OTpaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW U TMPAKTUYECKON JEATeIbHOCTH
0o0y4Jaromuxcs 1Mo peaanu3aiuy IPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHUCJE B
YacTH:

1) rpaxIaHCKOTrO BOCIIMTAHUS .

OCO3HAHUS 00YYaIOIIUMUCSI CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOTIOPSJIKY;

NPEACTaBICHUS O COIMAIbHBIX HOpPMax U TpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM [EATEIIBHOCTU TP CO3JaHUH
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a7a4, BHITIOJHCHUHU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMeHThI JPYTUX MPU aHAIU3E PA3TMYHBIX BUJIOB YU€OHOM e TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

LEHHOCTHOTO OTHOILIEHHUS K HWCTOPUYECKOMY H HAYYHOMY HAcCJEIUI0
OTCUYECTBCHHON XUMMH;

yBOKEHHUS K MPOIECCY TBOPYECTBa B OOJACTH TEOPUU M TPAKTHUECKOTO
OPUMEHEHHS] XUMHH, OCO3HAHUS TOrO, YTO JOCTHKEHHUS HAYKU €CTh pPEe3yJIbTaT
JUIMTETFHBIX ~ HAONIONCHHUM, KPOIMOTJIMBBIX OKCIHEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECa U II03HABATEJIbHBIX MOTHBOB B IOJYYEHUH U MOCIEAYIOUIEM
aHanu3e MHPOPMAIUK O TEPEIOBBIX TOCTIKEHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlMH, CBA3aHHBIC C XUMUYECKUMHU SBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE TMOBEICHUE M TMOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHME TOCIEICTBUH ATUX
MOCTYTKOB;

4) popMupoOBaHUs KYJbTYPHI 310POBbS:



MOHUMAaHUSl LEHHOCTEH 310poBOro u 0Oe30macHoro oOpasza IKHU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOT'O OTHOILIEHHSI K COOCTBEHHOMY (pH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHus1 TpaBuil 0e30macHOro oOpalleHus C BellecTBaMH B OBITY,
IIOBCEJHEBHOM XU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHMMAaHUS LEHHOCTH TMPaBWJI HWHIUBUIYAIBHOIO W  KOJUIEKTUBHOI'O
0e301acHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN M HENPUSTHS BPEAHBIX MPUBBIYEK (yrnoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
NEeSTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  Apyrux BHJAX
NEeSTEbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHWU MPAKTHUYECKUX 3a1ad
COLIMAJILHOM HANPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPaKTUUYECKOMY M3YUYEHHUIO MPOQECcCuil pa3iuyHOTO poja, B TOM
YuClie Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYLY, JIOISAM TpyZAa U pe3yJibTaTaM TPYJIOBOW I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIWBUIYAJTbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTEeH 00IIIeCTBa;

6) 3K0J10rN4YeCKOro BOCIIUTAHMS

AKOJIOTHYECKHU I1eJIeCO00pPa3HOr0 OTHONIICHUS K TMPUPOJIe, KaK HCTOUYHUKY
CYILIECTBOBAHHUS )KM3HHU Ha 3€MIIE;

MOHUMAaHMS TI00ATBHOTO XapakTepa HKOJIOTHYECKUX MpoOJeM, BIUSHUS
SKOHOMMYECKUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCHOJB30BAHUS JOCTHKEHUM XUMHUU IS
pELIEHNS BOIIPOCOB PAallHOHAIBHOTO PUPOI0I0JIb30BAHMS;

AKTUBHOIO HEOPUATUA JCHUCTBHUM, MPHUHOCAIIMX BpEH OKPYKAIOIIEH
NPUPOJTHON cpele, YMEHHs MPOTHO3MPOBATH HEOJIATOMPHUITHBIE KOJOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMUYECKOTO MBIILICHUS, SKOJIOTMYECKON KyIbTYypHl,
OIbITa NeSATENbHOCTH IKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCSI UMU B IIO3HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAJIBHOU
IIPaKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJIEOJIOTHH
xemopoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:



c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHenmu(PUKA XUMUHM KakK HayKH, OCO3HaHHS € poiud B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYyYHOI'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MpecTaBiIeHus 00 OKPYKAIOleM MHUPE KaK O €JUHCTBE MPUPOJbI U 4YeJIOBEKa, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEH U pelieHuu MpobJieM COXpaHECHUS
MIPUPOJITHOTO PAaBHOBECHS,

yOexxa€HHOCTH B 0COOOM  3HAQUMMOCTM XUMHUU ISl  COBPEMEHHOM
UBWIM3AIMA: B €€ TYMAaHUCTUYECKOW HAIMpPaBIEHHOCTH M BaXXHOW pOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYPhI, PEHIEHUN TJI00ATBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHs YEJIOBEUYECTBA — CBHIPHEBOM, IHEPTETHUUECKOM, MUILIEBON U
AKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIICUCHUH YCJIOBHUI
YCHEITHOTO TPpyJAa U OKOJOTMYECKH KOMGBOPTHOM JKM3HU KaXJOTO 4YJieHa
00I1IeCTBa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOB3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BAThH
MoJIydaeMble 3HAHUS IS aHAIu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpPA U
POUCXOIAIIMX B HEM U3MEHEHUN, YMEHUS JieTlaTh 000CHOBaHHBIE 3aKJIIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIONIMXCS JaHHBIX C IENbI0 TMOJyYeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
pelieHus MpooJieM B peajbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON JeATEIHbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMNpPEephIBHOMY OOpa3oBaHUIO W
caM000pa30oBaHUIO0, K AaKTHBHOMY TIOJYYEHHUIO HOBBIX 3HAHUN 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax mpopecCuoHATbHON
NEeATEITbHOCTH.

METAINPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTO mpenMera «XuMHsS» Ha
YPOBHE CPEJHETO 00111er0 00pa30BaHUs BKIIOYAOT:

3HaUYMMblE g (QOPMUPOBAHUS  MHUPOBO33PEHUS  OOYyYArOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TOHSITHS, OTPaKArOIIHe
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHENMUPUKY METOMOB TO3HAHUS,
MCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHUS, SIBICHHE,
MpoIece, CUCTeMa, HAYYHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusi, UCCIIe0BaHNE, HAOIIOACHHE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHE);



YHHUBEpCaJbHbIE y4eOHble NEWCTBUs (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaoIne (dbopmHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH U COL[UAIIBHOM KOMIIETEHLIMHM 00YyYaroIUXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BATh OCBOEHHBIE

MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHbIE YueOHbIE
JNEUCTBUS B II03HABATEIILHON U COLIMATILHON IIPAKTUKE.

MetanpeaMeTHbIE Ppe3yabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICHCTBUSIMU.

OBaanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH MO3HABATEJIbHBIMU
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOSITeIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpOBaTh  MpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAesiTh LEJIH JESITEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUHU UX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThl ICATEILHOCTH C MTOCTABICHHBIMHU LEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUUECKOTO MBIILUICHUS —
BBIJICJISITh XAapAKTEPHBIC MPHU3HAKU TOHSATUM W yCTAHABIMBATH MX B3aUMOCBSA3b,
UCITIOJIb30BaTh COOTBETCTBYIOIINE MTOHATUS JJI1 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS W KPUTEPUU I KJIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIU;

YCTAaHABJIMBAaTh MPUYMHHO-CICICTBEHHBIE CBSI3M MEXIAY H3yYa€MbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIyKTUBHbBIC, IO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUYHS B paccMaTpUBaEMbIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMEHSTHh B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJNYECKUE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas ¢Gopmysia, ypaBHEHHE XUMHYCCKON
peaKkiui — TpPU PEHICHUH Y4eOHBIX IMO3HABATEIbHBIX W IMPAKTHUECKHUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJICJIBHBIE MPEACTABICHUS JIJISI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3YYaE€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe MCCIIEeT0BaATEIbCKHE 1€ICTBUS:

BJIAJIETh OCHOBAMH METOJOB HAYYHOI'O MO3HAHUSA BEIIECTB U XUMHYECKUX
peaKuunii;

dbopMynupOBaTh IEJW U 331a49H UCCIICIOBAHUS, UCIIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(OPMYIMPOBAHHBIE BOIPOCH B KayeCTBE HHCTPYMEHTA



MO3HAHUS W OCHOBBI 11 (DOPMHUPOBAHMS THUIIOTE3bI IO MPOBEPKE MPaBUIHLHOCTH
BBICKa3bIBAEMbBIX CYKIICHU;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO ITUIAHUPOBAHUS U  TIPOBEICHUS
YUYSHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOIATh 332 XOIO0M
MpoIiecca, CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyIHpOBaThH
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOJIETAHHON padoTe;

npuoOpeTarh OMNbIT YYEHHUYECKOM HCCIEOBATEIbCKOM UM  MPOCKTHOU
JEATENBHOCTH, TPOSBIATH CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7a4, MPUMEHCHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ nunpopMmaumeii:

OpUCHTUPOBATHCA B PA3IMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
NOMyJISIpHAsl JIMTEpaTypa XHMHYECKOTO COJCpIYKaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh MH(POPMAIIUIO PA3IMYHBIX BUJIOB U (HOPM
IpeJICTaBIICHUS, KPUTHYCCKHU OIICHMBATh eé JOCTOBEPHOCTD U
HENIPOTUBOPECUYHBOCTb;

(dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHbIE METOABI MPHU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS yYeOHBIX 3ajad
OTpEIENEHHOTO THUIIA;

npUOOpeTaTh OMNBIT HCIOIB30BAHUA HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATETIbHO  BBIOMpATh  ONTHUMAJIbBHYIO  (OpMy  TIpeICTaBICHUS
uHopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIHUIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM $3BIK B KadyeCTBE CpeACTBa Npu paboTe C
XUMHYECKOW HHGpOpMalMe: MPUMEHITh MEXKIpeaMeTHble ((pu3nyeckue W
MaTeMaTUYeCKre) 3HaKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HATJISTHOCTH.

OBiajeHue YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMU 1€CTBUAMM:

3a/1aBaTh BOIIPOCHI TIO CYIIECTBY OOCYXTaeMOM TEMbI B XOJ€ IUajora W/WiH
JTUCKYCCHH, BBICKAa3pIBaTh  WJeH, (QOPMyIHpOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEIHHO BBITIOJIHCHHUSI TIPEJIOKEHHOM 3a/1a49H;

BBICTYIIaTh C TPE3CHTAIMEH pPE3yIbTaTOB IO3HABATEIBHON ESITEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHHO MM COBMECTHO CO CBEPCTHUKAMH TPH BBHITTOJTHCHHUH
XAMHYECKOTO JKCTICPUMEHTA, MPAKTUICCKONH pabOThl MO MCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaTH3allii y9eOHOTO MPOeKTa M (HOPMYIHUPOBATH BHIBOIBI
M0 pe3yJbTaTaM TPOBEAEHHBIX WCCICAOBAHWN MYyTEM COTIACOBAHUS TO3UIUN B
X0J1€ OOCYXKJIeHUSI U OOMEHA MHEHUSIMU.



OBiaieHne YHMBEPCAJIBHBIMHU PeryJATHBHBIMH ACHCTBUAMU:

CaMOCTOSITEJIbHO IUIAHMPOBATH W OCYIIECTBIIITH CBOIO IO3HABATEIBHYIO
NEATEIIbHOCTh, ONpeAesss €€ LeJd W 3aJayd, KOHTPOJHPOBAaTb M IO MEPE
HEOOXOIUMOCTU KOPPEKTUPOBATh MpejiaraeMblii  alrOpuT™M JIEUCTBUHA NIpH
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATEIbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEU JEATEIBHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOILIEHKH.

HPEAMETHBIE PE3YJIBTATDBI
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOIias M HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOM COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpA, POJIM XUMHUHM B TIO3HAHUM SIBIICHUI
npupoabl, B  (HOPMUPOBAHMM  MBIIUIEHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM ISl pelIeHUs TPAKTUYECKUX 3a1ad
U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 370POBBIO U IPUPOIHOM
cpexne;

BJIQJICHUE  CHCTEMOM  XMMHMYECKHMX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMHUYECKUH DIIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpOUTaIM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJIECHHUS, XUMUUYECKAsl CBS3b
(KOBaJICHTHAsI, MOHHAsI, METAJJINYECKAs, BOJOPOAHAs ), KPUCTAJUIMYECKas PEIIETKa,
TUNBl  XUMUYECKUX  PEAKLMil, pacTBOpP, DJIEKTPOJMTHI, HEDJIEKTPOJIUTHI,
EKTPOIUTHYECKAsT JUCCOLMALMS, OKHCIHUTEIb, BOCCTAHOBHUTENb, CKOPOCTb
XUMHYECKOW pEeaKkluu, XMMHYECKOE PABHOBECHE); TEOPHUH U 3aKOHBI (TEOpPHS
BJIEKTPOJIMTHYECKON auccormanuu, nepuoanyeckuii 3akoH [I. M. MeHnneneena,
3aKOH COXPAHEHUS MAacCChl BEIIECTB, 3a4KOH COXPAHEHUS W IIPEBPAILCHUSA dHEPTUU
P XUMUYECKHUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XHMMHH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIIME B OCHOBE IOHUMAHHS INPUYMHHOCTH M
CUCTEMHOCTH XHMHUYECKHUX SIBICHUH, (PAKTOJOTHUYECKHE CBEJIEHHUS O CBOMCTBAXx,
COCTaBe, MOJIyYeHHH U 0€3011aCHOM HMCIOJIb30BAHUM BAKHEHUIINX HEOPraHUYECKUX
BEILECTB B OBITY M MPAKTUYECKOU 1€ATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBIABISATH XapaKTEpHbIEe MPHU3HAKU TMOHATHUH,
YCTaHaBJIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHA INPHU
ONMCAHUN HEOPTAHUYECKHUX BEIIECTB U UX IIPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XHMHUYECKYI) CHMBOJIMKY IS
cocTaBlieHHs (OpMyJd BELIECTB M  YpPaBHEHHUH XHMHYECKHX  pEaKIHi,



cucrteMarnueckyro HoMmeHkatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTJEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIVIEKUCHBIA ra3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTb YMEHUM ONPEIENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUMHEHMSIX PA3JIMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAsS, METAJTMYECKasi, BOJOPOIHAS) B COCTUHECHUSX, THII
KPUCTAJTUYECKOW PEmETKM KOHKPETHOTO BeIecTBa (aTOMHas, MOJICKYJISIpHas,
WOHHAs, METAJJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHU U yCTaHaBIIMBAaTh MIPUHAJJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO WX COCTaBy K OMNPENeNEHHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEpPHBIC TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOANMUECKOTO 3aKoHa /JI.
N. MenaeneeBa v JI€MOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbI
xumudeckux snementoB JI. WM. MenpeneeBa, HCIONb3ysl MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U UX COCIUHECHHI
0 mepuojiam u rpynmam llepuonudyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpeneena;

c(hOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3M MEXKIYy HEOPraHUYECKUMH
BEILIECTBAMU C MOMONIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIl;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupylolIUX BEILIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIISITH YPaBHEHUS PEaKIUi Pa3THMYHBIX
THUIIOB, TIOJIHBIE M COKPAILIEHHBIE YPABHEHUS pEaKIMii HOHHOTO OOMEHA, yUYUThIBast
YCJIOBHS, IPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAueCTBEHHBIM COCTAaB pPA3JIMYHBIX HEOPTraHUYECKUX BEUIECTB, PACMO3HABATH
OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;



c(hOpMUPOBAHHOCT, YMEHHMH  pacKpblBaTh CYIIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOIO OanaHca
JTUX PEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE IPOMBILLICHHOIO IOJIYYEHUs CEPHOM KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUU 00 OONIMX HAYyYHBIX MNPUHIMMNAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIOIb30BaHUEM
MOHSITUSL «MaccoBasi J0JiA BEIIECTBA B PAacTBOPE», OObEMHBIX OTHOIICHUM Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAacChl BEIIECTBA WK 00bEMa Ta30B 1O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUU
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHhI
BEILIECTB, MPEBPAIICHUS U COXPAHECHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOJTFOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCyJIol W Ja00OpaTOpHBIM OOOPY/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEII[ECTBAMU B COOTBETCTBHUU C WMHCTPYKIIUSIMH IO BBHITIOJIHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBITIOJHATH XWMHUYCCKUN
AKCIEPUMEHT (pa3yIo’KeHUE MEPOKCHUA BOJOPOAa B MPUCYTCTBHUU KaTalIM3aTtopa,
ONPEJNICICHUE CPEeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOpa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIIHH,
peakIuu MOHHOTO OOMEHa, KaueCTBEHHBIE peaklMM Ha Ccyiabdar-, KapOoHAT- H
XJIOPUIA-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHUE SKCIIEPUMEHTAJbHBIX 3aJad IO
TeMaMm «Mertamie» u «Hemeramibl») B COOTBETCTBUU C NpaBUIIAMH TEXHUKHU
0e30MacHOCTH TP OOpaIleHUH C BEIIECTBAMU M JaOOPaTOPHBIM 00OPYIOBAaHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX pEaKIUid U (OPMYyIHPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TOYy4aeMyl0 U3 pa3HBIX HMCTOYHHUKOB (CpeICTBa MacCOBOU
KOMMYHUKaluK, THTEpHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONMIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYAOBOM JAESTEIBHOCTH B LEAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUS HA KWBBIE OPTAHU3MBI ONPEICIEHHBIX BEMIECTB, TOHUMAs



cvpicn mokaszarens [IJIK, mosicHAT, Ha mpuMepax CHOCOObI YMEHBIICHHUS W
MPEIOTBPANICHHS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OOYYarOIMUXCs ¢ OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHHS BEIICCTB H
XUMHYECKUX SBICHHM;

Ui CIIEMIBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



11 KVIACC

KoaundyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeaoB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [leproamueckas cucTeMa XUMHUIECKIX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J[. 1. Menaeneera
1.2 XUMHUYECKUE PEAKITUU 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TpociHe Betiectia. AMHOroobpase 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro no pasgeny 13 https://lesson.edu.ru/04/10
Pa3znen 2. Heoprannueckasi xumusi
2.1 Meramist 6 0 https://lesson.edu.ru/04/10
2.2 Hemeramner 9 1 https://lesson.edu.ru/04/10
C
2.3 BASH HEOPTAHIHECCIIX 1 OPTafiecKuX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Wroro no pazgeny 17 https://lesson.edu.ru/04/10
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Utoro mo pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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11 KJIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DneKTpoHHass KOHPUTypalusi aTOMOB
[Iepnoanueckuit 3axoH u Ilepnoauueckas
crucTeMa XuMHu4deckux 3jeMeHToB /. 1.

2 A N 1 0 0 https://lesson.edu.ru/04/10
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEN CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKHX DJICMEHTOB U UX
COCMHEHUH TI0 TPYIIIaM U TIePHOJIaM.

3 pyn P 1 0 0 https://lesson.edu.ru/04/10
3HaYeHHE MMEPUOJNIECKOTO 3aKOHA U
CHUCTEMBI XUMHUUYECKHUX d1eMeHTOB J[. 1.
MenpeneeBa B pa3BUTHH HAYKH
Crpoenue BelecTBa. XUMHYECKas CBA3b,

4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 0 0 https://lesson.edu.ru/04/10
KOBAJICHTHOM CBs3u. BomopoaHas cBs3b
BasieHTHOCTB. DJIEKTPOOTPUIIATEITILHOCTD.
Crenenp okucieHus. BemecTpa

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJISIPHOTO ¥ HEMOJIEKYIISIPHOTO
CTPOCHHS
[ToHATHE O AMCTIEPCHBIX CHCTEMaX.

6 HicTuHHBIE U KOJIJIOUTHBIE PACTBOPBI. 1 0 0 https://lesson.edu.ru/04/10
MaccoBas 10715 BelllecTBa B pacTBOpE

7 Knaccugukanus 1 HOMEHKIaTypa 1 0 0 https://lesson.edu.ru/04/10
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HEOPraHUYECKUX COCAUHECHUM.
['eHeTnueckas CBsA3b HEOPraHUYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHUYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMsI MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
MIPEBPALICHUS SDHEPTUN TP XUMHUYECKHUX
peakumsx

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

Cxopocts peakuiuu. OOpaTumbie
peakuyru. XuUMHUYECKOE PABHOBECUE

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

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3aMYHbIX ()aKTOPOB HA CKOPOCTH
XUMUYECKON PEAKLIUN»

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

11

DNEeKTPOIUTHYECKAs TUCCOLIUAIUS.
[MoustiTre o BogopoaHOM mokasarese (pH)
pactBopa. Peakiiuu noHHOTO OOMEHA.
I'maposn3 opraHnyecKux u
HEOPraHMYECKUX BEILEeCTB

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

12

OKHUCAUTENBEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJIei

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

13

KonTtponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

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

14

MerTamibl, UX IOJOXKCHHE B
[Tepuoanueckoit cucreMe XMMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01Ine
(u3znuecKkue CBOMCTBa METAIIIOB

https://lesson.edu.ru/04/10
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15

CrinaBel METAUIOB. DNEKTPOXUMUYECKUI
PsA HAIPSKEHUN METalIoB

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

16

XHUMHUYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPUH, Kaui, KaJblUH,
MarHui, aJlOMUHUN) U UX COCTUHEHUN

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

17

XuMHYecKHe CBOMCTBA IIMHKA, JKeJie3a U
UX COCIMHEHUN

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

18

XHWMHUYECKUE CBOMCTBA XpOMA, MEIU U UX
COCIMHEHUN

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

19

[IpaxTnueckas padota Ne 2. "Pemienue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamis»"

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

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoi cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

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

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha TIpUMepe
KHCJIopoia, cepsl, hochopa u yriepoa)

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

22

XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPbI
U UX COEOUHEHUN

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

23

XWMHYECKHE CBOMCTBA a30Ta, (hocodpa u
UX COEIUHEHNMN

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

24

XuMHJecKre cBolicTBa yriepoaa,
KpEMHUA U UX COCI[I/IHeHI/Iﬁ

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

25

[IpumeHeHne BaXXHEUIINX HEMETAUIOB U
WX COeIUHEHUN

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

26

O00011IeHrE U cUCTEMATU3ALUS 3HAHUN
o teme «Hemeramnsy. Beruucnenus no

https://lesson.edu.ru/04/10
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YPAaBHEHMSAM XMMHUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Permenne
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTtansl"»

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

28

KonTposneHast paboTa mo Temam
«Metamne» u «Hemetamib)

29

HeopraHquCKHe U OPraHn4cCKuc
KHUCJIOTHI. HeopraHquCKHe n
OpPraHn4e€CKUC OCHOBAHHA

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

30

AmpoTepHbIe HEOpraHU4EeCKHUEe U
OPraHUYECKHE COCIUHEHUS.
I'eneTndeckast CBsI3b HEOPraHUYECKUX U
OpPraHNYECKUX BEUIECTB

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

31

Ponb xumun B oGecrieueHun
AKOJIOTUYECKOM, SHEPreTUYECKON 1
MUIIEBOM 6€30MacHOCTH, Pa3BUTUHN
MEUITHBI

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

32

[Ipencrarnenuss 06 0OMMUX HAYYHBIX
MIPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS
Ba)KHEHIIINX BEIIECTB

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

33

Yenosek B MHUPEC BEIECCTB U MaTCpHUAIOB

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

34

XuMus u 3A0POBLEC YCIIOBCKA

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

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus, 11 knace/ IM'abpuensa O.C., Octpoymon WU.I'., Cnaakos C.A.,
AxmmonepHoe oOmectBo «M3matensctBo «lIpocBemnienue»,2021r.

METOIAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
Xumusi(6a30BbIiypoBeHb ). Peannzatius o0pa3oBaHus: METOUYECKOE TOCOOUE ISt
yuurens / Kasepuna A. A., Iluuyruna I'.B.; nog pen.I'. B. [Iuuyrunoii. M. :
OI'BHY «MuctutyT cTpareruu pa3Butus oopazoanus PAOy», 2022 81 c.:ui.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

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






