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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TnOJNOXKeHHW «CTparernm pasBUTHS BoOcOUTaHuA B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4yaeMoe BBIITYyCKHUKAMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nmporpaMme 10 XUMHUU € Y4ETOM CHenu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudecKod XUMHM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYyTEM OSKCIIEpUMEHTa U
pelieHrs TMPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMd UM TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBbIX JACHCTBHMH, HUMeEIONMX 0a30Boe 3HAUCHHE IJIs
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku MHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
IIpeAMETA ABJISIETCS BIOJIHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJepKaHus OOyueHHus, OpPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BIIaJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHSIMH aKTUBHOTO TOJIyYE€HHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENy;



pa3BUTHE IO3HABATEIHHBIX HMHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKHX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XMMHU B COOTBETCTBHH C KU3HECHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpPEMEHHbIC MH(MOPMAIMOHHBIC TEXHOJIOTHH IS MMOWCKA W aHaju3a Y4eOHOH H
HAYYHO-TIOMYJISIPHON HH(OPMALIUU XUMUYECKOTO COJICPKAHUS;

(dbopMHUpOBaHKE U Pa3BUTHE Y O0YUYAIOIIUXCS ACCONMATHBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKYypPaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NPU IUIAHUPOBAHUM M TPOBEICHUU XHUMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Y OOydYarommxcs YOeXKIEHHOCTH B T'YMaHUCTUYECKOM
HANPABICHHOCTH XHMHHU, € BaXXHOHW POIM B PEHICHHH TIIOOATBHBIX MPOOIeM
PaIMOHATBFHOTO TPUPOAONOIB30BAHHUS, TIOMTOHEHHS YHEPTETUISCKIX PECYpCOB U
COXpaHEHHsI TPUPOJHOTO PABHOBECHS, OCO3HAHHMS HEOOXOIMMOCTH OEpEeKHOTO
OTHOIICHHUS K TPUPOAEC M CBOEMY 3JIOPOBBIO, a TaKKe MPHOOPETEHUS OIbITa
UCTIOIb30BAHUSl TIOJMYUYCHHBIX 3HAHWUU Il TPHHATUS TPAMOTHBIX DEUICHUH B
CHUTYAIIHUSX, CBI3aHHBIX C XUMHUYECKUMHU SIBIICHHUSIMH.

CBSI3b C PABOUYEH IPOI'PAMMON BOCIIUTAHUS HIKOJIBI

Peanuzanuss BOCHMTATENIBHOIO MOTEHIMANa YPOKOB XHUMHH (YpOUHOH
JESTEIbHOCTH, ayJWTOPHBIX 3aHATHA B paMKaX MaKCHUMAaJIbHO JOIyCTHMOMU
y4eOHOM Harpy3KH) MpeaycMaTpuBaeT:

- MakCHUMaJbHO€  HCIIOJIb30BAaHUE  BOCHUTATENIbHBIX  BO3MOKHOCTEH
COJIEp>KaHHUsl ypOKOB Juisi  (OpMUpPOBaHMS y OOyYalOIMUXCS POCCUMCKUX
TPAJULUOHHBIX JYXOBHO-HPABCTBEHHBIX U  COLMOKYJBTYPHBIX II€HHOCTEH,
POCCHIICKOTO UCTOPUYECKOTO CO3HAHUS HA OCHOBE MCTOPHUYECKOTO IPOCBELICHMUS;
0JI00p COOTBETCTBYIOILIETO COJEpPKAHUS YPOKOB, 3aJaHHil, BCIIOMOTaTeNIbHbIX
MaTepHaIoB, TPOOJIEMHBIX CUTYAIMH JIJIs1 00CY K ICHUIA;

- BKJIIOYEHHE B COJEp’KAHHE YPOKOB ILIEJEBBIX OPUEHTUPOB PE3YJIbTATOB
BOCIIUTAHUSA, UX YUET B ONPEACICHUN BOCIIUTATENbHBIX 3a/1a4 YPOKOB, 3aHATUH;

- BBIOOpP METO/IOB, METOAMK, TEXHOJOTUH, OKa3bIBAIOIIMX BOCIUTATEIILHOE
BO3JIECTBHE HA TUYHOCTh B COOTBETCTBUU C BOCIUTATEIBHBIM UACAIOM, LIETBIO U
3aJja4yaMi BOCTIMTAHWSA, IIEJICBBIMH OpPUEHTHUPAMU PpPE3yJbTaTOB BOCIHUTAHUS;
peann3aluio NPUOPUTETA BOCIIUTAHUS B YUEOHOU JESTENBHOCTH;

- TpUBICYCHHE BHUMAHUS OOYYarOIMIMXCS K IIEHHOCTHOMY AacCIeKTy
U3y4aeMbIX Ha YpOKaxX TMPEAMETOB, SBICHUA W COOBITHI, WHUIIMHPOBAHUE
00CYyX/IeHH, BBICKa3bIBAHUN CBOETO MHEHMS, BBIPAOOTKH CBOErO JMYHOCTHOTO
OTHOIICHUS K U3YyYaEeMbIM COOBITHSIM, SIBJICHUSIM, JIUIIAM;

-  NPUMEHEHHE  WHTEPAKTUBHBIX  ¢GopM  ydeOHOW  pabOThI  —
WHTEJUICKTYJIbHBIX, CTUMYJHMPYIOIIUX TO3HABATEIHHYI0 MOTHBAIIUIO, HTPOBBIX
METOJUK, IUCKYyCCUW, MJAarolIMX BO3MOXKHOCTh TMPUOOPECTH OMNBIT BEICHUS
KOHCTPYKTUBHOTO JHMalioTa; TPYIIOBOW paboThl, KOTOpas y4YUT CTPOUTH



OTHOIICHHUSA U JEHCTBOBaTh B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO
MBIIUICHHUS,

- moOyXaeHne oO0ydarolmmxcs CcoOMI0aTh HOPMBI TMOBEACHUS, IMpaBUia
OOIIEHHS CO CBEPCTHUKAMU U MENarornueckKuMu paboTHUKAMHU, COOTBETCTBYIOIIHIE
YKJIaJy HIKOJIbl, yCTAHOBJIEHUE U MOJAEPKKY J0OpOKenaTenbHOl aTMmochepsl;

- OpraHu3aIyi0 HACTaBHUYECTBA MOTHMBHUPOBAHHBIX W 3PYAUPOBAHHBIX
o0yyaromuxcs HaJl HeyClEeBalOIMMH OJJHOKJIACCHUKAMHU, B TOM YHCJIE C OCOOBIMU
0o0pa3oBaTeNbHBIMU  TOTPEOHOCTSIMH,  JAIOIIEro  OOydYalolmIMMCS  COLMAIBHO
3HAYUMBIHA OMBIT COTPYTHUYECTBA U B3aUMHON MOMOIIIH;

-  UHUIMMAPOBAHUE U TIOJJEPKKY HCCIEIOBATEIbCKOW JAEATEIbHOCTH
o0yyaromuxcs, IUVIAHUPOBAaHUE U BBHIMOJHEHWE WHIWBUAYAIbHBIX M TPYMIIOBBIX
IIPOEKTOB BOCIIUTATEIbHON HAPaBJIEHHOCTH.

PesynbTarel enuHCTBA y4eOHOM M BOCHMTATEIBHOW  JIE€ATEIBHOCTHU
OTpakeHbI B pasnese padouell mporpamMmbl «JIMYHOCTHBIE PE3yIbTAThl U3YUYCHHUS
ydeOHOro npenMeTa « XUMHUs» Ha YPOBHE CpeTHEro o0IIero o0pa3oBaHusD».

MECTO YUYEBHOI'O IPEIJMETA «XUMHUSA» B YUYEBHOM
IIJIAHE

B cucreme ob6mero o0pa3zoBaHusi «XUMHS» SABISETCA 00sA3aTEIbHBIM
y4eOHbIM MPEIMETOM, KOTOPbIA BXOJUT B COCTaB MPEIMETHON o00sactu
«EcTecTBeHHO-HAYYHbIE TIPEIMETHI.

Cpox ocBoeHus padoueit mporpammsel: 10-11 kiaccsl, 2 roga

KonnuecTtBo yacoB B yueOHOM TutaHe Ha u3ydeHue npeamera (34 yueOHbIe

HEJIEIIN)
Knacc KonnuecTBO yacoB B KonnyecTBO yacoB B
HEJICTIO TOJI
10 xnacc 1 34
11 xnacc 1 34
Bceero 68




COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Anxaguensl: OytamueH-1,3 u metmnOyragueH-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu rajJoreHMpOBaHMsI U HUTPOBAHUS), NTOJyUYEHUE U NPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnernnpl U kemouvl.  DOpMANBIAETHJ, ALETAIBACTHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIUs OCIKOB MPH
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepuoamdeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEVIIMX HEMETAIIOB U KX COECUHEHHM.



Merannel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CruiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHSA U KM3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPaBWUJIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KJIaCCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yecko OCHOBOM — is
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIb);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHS! SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITEbHO C(OPMYJIMPOBAaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUS] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



GbopMyTHUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHLHOCTH HAa OCHOBE CaMOaHajn3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTPAXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHHM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KYyJbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl peIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIUBATh MPHUHAJICKHOCTh HM3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBYy M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcOoequHEHUN (YIJIeBOJIOPOJIbl, KUCIOPOA U a30TCOJepKalliue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OEH307, METaHON, ITAHOJ, STUJICHTIIUKOID,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXpaHEHHUsSI CBOETO 3JI0POBBSl M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpa, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B  (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUN U O€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN IESITEIILHOCTH YEJIOBEKa,;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YpPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
10 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEeHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEaKlNH, YYACTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YUYUThIBas
YCJOBUS, IIPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBIMOIHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metamney U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYyHUKaru, HTepHeT 1 ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
H KoauyecTBo yacos DJIeKTPOHHbIE OcHoBHbIE BH/IBI 1eSITEJILHOCTH 00y4al0OmMXcsi JlesiTeIbHOCTD
porpamMmbI o | pHBIC | ueckume o0pa3oBaTeJibHbIE IIPOrpaMMBbl
padoTsl | padoThl | pecypcnl BOCHUTaHUA
IIKOJIBI
Pa3nen 1. TeopeTuueckne 0OCHOBbI OPraHUYECKO XMMHHU
PackpriBaTh CMBICIT U3yUaeMbIX MOHATHH (BBIABIATE | -yCTAHOBJICHHE
WX XapaKTepHbIC MPU3HAKH), YCTAHABIMBATH UX JIOBEPUTEIIBHBIX
B3aHMOCBS3b. OTHOLUEHUHN MEXIY
[IpuMeHATh MOIOKEHUSI TEOPUU CTPOCHUS e JaroruaeckKuM
POIIL 10 KIJACC OpraHM4yecKux BemecTs A. M. PYTHepOBa JUIs pabOTHUKOM U
https://resh.edu.ru/s 00BSCHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX oOy4JaromumMmcs,
TMpenver ubiect/29/10/ COCTaBa U CTPOECHMUSL. CMOCOOCTBYIOIIHX
oprasmIeCKoi _J—MBU_[ 10 Kaace Hcnonp30BaTh XUMHYECKYIO CHMBOJIUKY IS MTO3UTUBHOMY
xivii, Teopst https://uchebnik.mo COCTai?HeHHHVMOHeKyJISI'PHH)E U CTPYKTYPHBIX BOCIIPUSITUIO
11 CTPOCHHUS 3 s.ru/catalogue?alias (pa3ssEpHYTOH, COKpAIEHHON) opmyt OGy‘iammed et
J—— es=lesson template OpPTaHUYECKUX BEIIECTB. } TpeOoBaHUi U
COCTMHEHM A. video lesson.video Ornpenensarb BUIbI XUMUYECKOH CBSI3H (OJMHAPHEIE, poCk0
M. Bymieposa &subiject _program KpaTHBIE) B OpraHUYECKUX COGI{\I]/IH@HI/ISIX. MeJarornaeckoro
ids=31937268.3590 PackpsiBaTh pojib OpraHMYECKON XUMHH B IPUPOJIE, | paOOTHHKA,
9478 XapaKTEPHU30BaTh €€ MIPUBJICUCHUIO UX
E— 3HAUYEHHUE B KU3HU YEIOBEKA, WIUTIOCTPUPOBAThH CBA3b | BHUMAHUS K
C ApYTMMH HayKaMH. obcyxaeMon Ha
Hab6mronaTh 1 ONMChIBaTH IEMOHCTPAITHOHHBIE ypoke
OTIBITHI; TIPOBOJNTH M OITUCKHIBATH JIAOOPATOPHEIE nHpOopMaIuH,
OTIBITHI ¥ MPAKTUIECKUE PAOOTHI aKTHUBHU3AIUH
Utoro no paszeny 3 [I03HABATEJIBLHOMN
Pasznen 2. YrieBoaopoasbl HeﬂTgm’HOCTH;
IlpenenbHbie POIII 10 KJIACC PackprIBaTh CMBICIT H3ydaeMbIX TMTOHATHH (BBISABIIATD Og;qz;(iz;iz
2.1 YIJIEBOJOPOABI — 2 https://resh.edu.ru/s | UX XapakTepHbIe IPU3HAKN), yCTAaHABIMBATH MX COBIIONATH Ha
AJIKaHbI ubject/29/10/ B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE ypoxke
29 HenpeenpHbie 5 MDD 10 ximace MOHSTUS TIPU ONMKUCAHUU COCTaBa, CTPOEHUA U OBIeNPHHATEIE

YTJICBOJIOPOIBI:

https://uchebnik.mo

MpEeBpaIlleHUH OpraHUYEeCKUX COCTMHEHUH.
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aJIKEHBI,
aJIKaJiCHBI,
AJIKWHBI

2.3

ApomMaTtudeckue
YTIEBOAOPOIbI

24

IIpuponHsie
MCTOYHUKHI
YTJIEBOJOPOJIOB U
uX nepepadboTKa

s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program

1ds=31937268,3590
9478

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY JJIS
COCTaBJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOii, COKpamEHHON) popmyt
OpPTaHUYECKUX BEIIECTB.

YcTaHnaBnuBaTh NPUHAAIEKHOCTD BELIECTB K
OTIpeIeICHHOMY KIIACCY

YTIIEBOIOPOJIOB 110 COCTaBY M CTPOCHUIO, HA3BIBATH
UX IO CHUCTEMaTHYeCKOW HOMEHKJIAType; IPUBOIUTh
TpUBHAJIbHBIC HA3BaHUS OTAEIBHBIX MpeACTaBUTENEH
YTIIEBOIOPOJIOB.

Onpenenars BUABI XUMUYECKON CBSA3M B MOJIEKYJIaX
YTJIEBOJIOPOJIOB; XapaKTepU30BaTh 3aBUCUMOCTb
PEaKInOHHOM CITOCOOHOCTH YTIEBOIOPOIOB OT
KpaTHOCTH KOBAJICHTHOH CBSI3U.

XapakTepu3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
(hu3HyeCcKUe U XMMHYECKUE CBONCTBA, BAYKHEHIITNE
CIIOCOOBI MOTYYEeHUS TUITHYHBIX IIPEICTaBUTEINEH
Pa3IMYHBIX KJIacCOB YIJIEBOAOPOIOB (MeTaHa, 3TaHa,
3THUJICHA, alleTUIIeHa, OyTaauena -1,3, OeH3oia,
TOITyOJIa).

BhISBISATh TEHETHUECKYTO CBS3h MEKIY
YTJIIEBOIOPOIaMH U MTOATBEPKAATh €€ HaTu4Ke
YpaBHEHUSIMU COOTBETCTBYIOIIUX XUMHIECKUAX
peakuuii ¢ NCIOIB30BaHUEM CTPYKTYPHBIX (hopmyit.
XapakTepru30BaTh HCTOUYHUKH YTIIEBOJAOPOAHOTO
CBIpBS (He()Th, MPUPOAHBIH Ta3, YTOMib), CIIOCOOBI UX
nepepadOoTKU U MPAKTHUECKOE IPUMEHEHHE
TOJTy9aeMBIX IPOTyKTOB.

Hcnonp30BaTh ecTECTBEHHO-HAYYHBIE METO/IbI
MMO3HAHUS — IPOBEACHUE, HAOIIOIEHHE U OTIMCAHHE
XUMHYECKOTO IKCIIEPUMEHTA (J1JA00PATOPHBIE OTIBITHI
U TIpaKTUIECKUE PaboThI).

CrnenoBath npaBuiiaM 0€30I1aCHON PaOOTHI B
71a00paTOPUU MPU HCIIOE30BAHUN XUMHYECKOH
MOCYZBI M 000PYIOBaHKS, a TAKXKE MPaBUIIAM
oOpariieHus ¢ BEIeCTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU BBITOJHEHUI TAOOPATOPHBIX OIBITOB

HOPMBI ITOBE/ICHUS,
MpaBuiia OOIICHUS
co

CTapIIAMHU
(memaroruyecKuMu
pabOTHHKAMU)
CBEPCTHHKAMU
(oOyuarormmumucs),
TIPUHIHITBI
y4eOHOM
JUCITUILTAHBI U
caMOOpTaHHU3allny;
- IpUBJICYCHUE
BHUMAaHUS
00y4armuxcs K
IIEHHOCTHOMY
acreKTy
M3y4aeMbIX Ha
YpOKax SIBJICHUH,
OpraHu3alus ux
paboThI ¢
[oJIy4aeMou Ha
YPOKE COIUATBEHO
3HAYUMOH
nHpOpMAIUe —
MHUIUUPOBAHHE €€
oOcyx)IeHMS,
BBICKa3bIBAHUS
00YJarOIIUMHUCS
CBOETO MHEHUS T10
ee MoBoY,
BBIPaOOTKH CBOETO
K Hel

OTHOIIICHUS;

- UCTIOJIb30BaHMe
BOCIIUTATEIBHBIX
BO3MOXHOCTEH
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1 TIPaKTHYECKUX paboT MO MOITYyYEHHIO U U3YUCHUIO
OpPraHUYECKUX BEIIECTB.

[IpencraBisTe pe3ynpTaThl IKCIEPUMEHTA B opMe
3alMCH YPaBHEHUN COOTBETCTBYIOLIUX PEAKLIMM U
JIeN1aTh BBIBOJBI HA HX OCHOBE.

IIpoBOANTE BEIUUCIIECHUS AJIS ONPENEICHUS
MOJIEKYJISIPHON (OPMYJIbI OPraHMYECKOTO BEIECTBA,
10 YPaBHEHUIO XUMUYECKON PEeaKINu
CaMOCTOATENBHO MJIAHUPOBATh U OCYIIECTBIATh
CBOIO II03HABATENBHYIO AEATENBHOCTD; TPUHUMATh
AKTHUBHOE y4acTHE B TPYNIOBON y4eOHOMH
JIeSITeIbHOCTU

Hroro no pazgeny

13

Paznen 3. Kuciopoacoaep:kaniue oprannyecKkue coeiHHeHUs

3.1 Cruptel. @eHo 3
AJbpaeruanl.

39 Kap6oHoBsie 7
KHCJIOTEHI.
CrnoxHble 3QHUpHI

3.3 VrneBoabl 3

POII 10 KITACC
https://resh.edu.ru/s
ubject/29/10/
MBI 10 knace
https://uchebnik.mo

s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program

10s=31937268,3590
9478

PackpbIBaTh CMBICIT N3yYaeMbIX MMOHATHH (BBISBIATH
UX XapaKTepHbIe PU3HAKH), YCTAHABINBATH UX
B3aUMOCBS$I3b, HCIIOJIH30BaTh COOTBETCTBYIOIIHE
TIOHSTHUS ITPY ONMCAHUHU COCTaBa, CTPOCHHS
NPEeBPAICHUH OPraHMYECKUX COCMHEHUI.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIHMKY JUTS
COCTaBJICHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOii, COKpamEHHON) popmyt
OpPTraHUYECKUX BEIIECTB.

YcranaBnMBaTh MPUHAJICKHOCTH BEHIECTB K
OTIpEICIEHHOMY KJIACCy TI0 COCTaBYy U CTPOCHHIO,
Ha3bIBATh UX 110 CUCTEMaTHIECKOH HOMEHKIIATYpE;
MIPUBOJINTH TPUBUAIBHBIC HA3BAHUS

OTIENBHBIX MPEeACTaBUTENEH KUCIOPOACOAEPHKALINX
COEIVHEHHH.

XapakTepu3oBaTh COCTaB, CTPOSHHE, PHMEHEHHE,
¢u3nUecKkne 1 XMMHUYECKHE CBOUCTBA, BaKHEHIINE
CHOCOOBI MOJTyYeHHs TUITUYHBIX MIPEJICTaBUTENCH
Pa3IMYHBIX KJIACCOB KUCIOPOICOACPKAIINX
COeIMHEHMH (MEeTaHoIa, YTaHOIA, TTIHIEPUHA,
(enona, popmanpaeruia, aneTaibIeruaa, yKkCyCHOM
KHCJIOTHI, TJIFOKO3bI, CaXxapo3bl, Kpaxmania,
IEJUTIONO3B]); BBISABISATH TEHETUUECKYIO CBA3b MEXKITY

COJIepIKaHuUs
yueOHOTr0
npeaMera uepes
JIEMOHCTPAIIHIO
00yJaroIUMCs
MPUMEPOB
OTBETCTBEHHOTO,
TPaXIAHCKOTO
MOBEJICHUS,
MPOSIBIICHUS
YEIIOBEKOIO0US
JI00OpOCePICYHOCTH
, aepe3 1moadop
COOTBETCTBYIOIINX
TEKCTOB JIJIs
YTEHUS, 3a7a4 JUTs
pelieHus,
POOJIEMHBIX
CUTYyalUi 15
00CyXIeHHS B
KJacce;

- IPUMEHEHHE Ha
ypoke
WHTEPAKTHBHBIX
¢dhopM paboThI ¢
00yJarOIIUMHUCS:
HWHTEJUIEKTYaTbHBIX
urp,
CTUMYJINPYIOIIHAX
MO3HABATEIILHYIO
MOTHBAIIHIO
00y4aroIUXCS;
JIUCKYCCHH,
KOTOPBIC Jaf0T
00yJarOIIUMCS
BO3MOXHOCTb
nproOPECTH OMBIT
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HUMH U TIOATBEPXKIATh €€ HANNYHE YPaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKLUH ¢
HCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYJI.
OmnuceIBaTh COCTAaB, XUMHYECKOE CTPOCHUE U
MIPUMEHCHHUE KUPOB, XapaKTEPU30BaTh X 3HAUCHHUE
VIS )KU3HEAEATEIIbHOCTH OPTaHU3MOB.

Oco3HaBaTh ONMAaCHOCTH BO3/ACHCTBHA Ha KHUBbIC
OpTraHU3MBbl OIPEACTICHHBIX OPTaHUYEeCKUX BEIIECTB,
MOSICHATH Ha MIPUMEPaxX COCOOBl YMEHbBILCHHUS

U TIPeOTBPAILCHNS UX BPEAHOTO BO3ACHUCTBHS Ha
OpraHM3M YeJIOBeKa.

Hcnonb30BaTh €CTeCTBEHHO-HAYYHBIE METO/IBI
[IO3HAHUS — IPOBEACHUE, HAOIIOICHUE U OTIMCAHHE
XUMHYECKOTO IKCIIEPIMEHTA (J1A00PaTOPHBIE OTIBITHI
U TIPaKTUYECKHE paboThI).

CrenoBats npaBuiiaM 0€30MacHOM paboOTHI B
71a00paTopuy MPH UCTIONIB30BAHUN XUMHYECKON
1oCy /bl M 000pY/IOBaHUS, a TAKXKE MPaBUIaM
oOpalleHus ¢ BEIIECTBAMU B COOTBETCTBHH C
HWHCTPYKLUSMH BBIITOJIHEHHS JIAOOPAaTOPHBIX OIBITOB
U TIPaKTHYECKUX pabOoT MO MOIYYEHHIO U U3YUCHUIO
OpPTraHUYECKUX BEIIECTB.

[IpencraBisaTe pe3ynpTaThl 3KCIIEPUMEHTA B OopMe
3aIlMCH YPaBHEHUH COOTBETCTBYIOLINX PEaKHi U
JIeNIaTh BBIBOJIBI HA MX OCHOBE.

[TpoBOIUTE BEIYHUCICHUS JIISI OTIPEIEIICHHSI
MOJIEKYJISIpHON (hOPMYJIBI OPraHMYECKOTO BEILECTBA,
0 YPaBHEHUIO XUMHUECKON PEaKIIHH.
CaMOCTOATENBHO IJIAHUPOBATH U OCYIIECTBIAT
CBOIO MTO3HABATENBHYIO 1EATEILHOCTD; IPUHIUMATh
aKTHBHOE

YY9aCTHE B TPYIIIIOBOH YIEOHOH AESITEIHLHOCTH

Hroro mo pasaeny 13

Pasnes 4. A3oTconep:kanmue oprannyeckne coeJHHeHus!

AMUHEL
AMHWHOKHUCIIOTEI. 3
benknu

4.1

POIII 10 KJTACC
https://resh.edu.ru/s
ubject/29/10/

PackpeiBaTh CMBICT H3y4YaeMbIX TIOHATUH (BBISBIISTH
WX XapaKTepHbIE MPU3HAKN), YCTAaHABITUBATH UX
B3aMMOCB$I3b, UCTIOJIH30BATh

BEJICHUS
KOHCTPYKTHBHOTO
JIAaIora;
TPYMIIOBO# paboTHI
130071

paboTHI B TIapax,
KOTOpBIE y4ar
KOMaHIHOH paboTe
u
B3aUMOJICUCTBUIO C
JIpYyTUMU JCTbMY;

- BKJIFOUCHHUC B
YPOK MTPOBBIX
nponenyp,
KOTOPBIC TIOMOTAIOT
MOJJIEPKATh
MOTHBAIIHIO
00y4arIuXCcs K
MOJTYYCHUIO
3HAHWM,
HaJIa)KMUBaAHUFO
IIO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOIIICHUH B
KJIacce, MOMOTaoT
YCTaHOBJICHHIO
IOOpOXKENATELHOM
aTMocdepsl BO
BpEMsl YpOKa,

- OpraHusarus
mederna
MOTHUBHUPOBAHHBIX
1 3pYIUPOBAHHBIX
o0y4Jaromuxcs Hal
174
HEYCIEeBAIOIIMU
OJTHOKJIACCHUKAMH,
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MDOSII 10 knacc

https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
.video lesson,video
&subject_program

1ds=31937268,3590
9478

COOTBETCTBYIOLIME MTOHATHS IIPU ONMCAHUU COCTaBa,
CTPOEHMSI U IPEBPAILEHUI OPraHUYECKUX
COEIMHEHHH.

Hcnonp30BaTh XUMUYECKYIO CUMBOIIHUKY JUIS
COCTaBJICHHSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BépHyTOii, COKpamEHHON) popmyt
OpPraHUYECKHUX BEIIECTB.

OnpenensaTs NPUHAIJIEKHOCTh BEIIECTB K
OTIpeIeICHHOMY KJIAcCy II0 COCTaBY U CTPOECHHMIO,
Ha3bIBaTh UX I10 CHCTEMaTUYECKON HOMEHKIATYPE;
MPUBOAUTH TPUBHAJIbHBIE HA3BAHUS OTAEIBHBIX
IIPENCTABUTEIICH.

XapakTepru3oBaTh COCTAB, CTPOCHHE, IPUMEHEHHE,
(hm3nuecKre U XUMHYECKUE CBONCTBA, BAYKHEHUIITHE
CHOCOOBI MOTyYeHHS TUTHYHBIX MPEJICTaBUTENCH
a30Tcoep KaluX COeTUHEHNH (MEeTUIIaMHHa,
TJIMIMHA, OCITKOB).

OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOMCTBA
0EIIKOB; MOSCHTH HA IPUMEPAx 3HAYCHUE OCIIKOB
JUTsL OpTaHU3Ma YeJIOBEKA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOMBI
MIO3HaHUsI — HAOJIOAaTh U OITUCHIBATh
JEMOHCTPALIMOHHBIN 3KCIIEPUMEHT.
CaMOCTOATENBHO MIIaHUPOBATH U OCYILECTBIIATD
CBOIO TI03HABATENIBHYIO I€ATEIbHOCTD; TPUHIMATh
AKTHUBHOE YYacTHE B TPYNIIOBON y4eOHOMH
JIESITEIEHOCTU

Hroro no pazzueny 3

Paznen 5. BbicokoMoJIeKYJISIpHbIE COeINHEHUS
POUI 10 KJIIACC Bragets n3y4aeMbIMH XUMHYECKUMH TTOHATHSIMHI:
https://resh.edu.ru/s | packpbIBaTh CMBICJ H3y4aeMBbIX MTOHSATHH U
ubject/29/10/ MPUMEHSTD 3TH TOHATHS IIPH OIIMCAHUM COCTaBa U

IInacTmaccel.
51 Kaysyxu 5 1 MDBHI 10 xmacc CTPOEHUS BHICOKOMOJIEKYJIAPHBIX OPraHUYECKUX
' BonoxHa' https://uchebnik.mo | BerecTs, It 0ObICHEHNS OTAEABHBIX (PAKTOB

s.ru/catalogue?alias
es=lesson template
,video lesson,video

SIBJICHUI.
Hcmonp30BaTh XUMHYECKYIO CHMBOJIUKY IS
COCTaBJICHHSI CTPYKTYPHBIX (DOPMYJI BELISCTB U

JTAIOIIEro UM
COI[HAIBHO
3HAYUMBIN OIIBIT
COTPYTHUYECTBA U
B3aMMHOM
ITOMOIIIH;

- HTHAIIMMPOBAHUE U
MOJIICPIKKA
HCCIEA0BaTEIbCKO
i

JIEeATEeILHOCTH
00y4aroIuUXxcs B
pamKax
peanr3anuy IMH
WHAMBUTYy AJIbHBIX
IPYIIOBBIX
HCCIIEI0BATENBCKH
X MPOEKTOB, YTO
Jact
oOy4Jaromumcst
BO3MOXKHOCTh
npuodpecTu
HAaBBLIKH
CaMOCTOSITEIBHOTO
pelIeHus
TEOPETUYECKOUN
npoOIeMBl,
TCHEPUPOBAHUS U
odopmITeHUs
COOCTBEHHBIX HJIEH,
YBaXHUTEIHLHOTO
OTHOIIIEHUS K
YyKUM HJIESM,
0(OPMIICHHBIM B
paboTtax ApyTrux
HCCIIe0OBaTEIICH,
HaBBIK MyOJIINYHOTO
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ids=31937268,3590
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YpaBHEHUH peakuii MOTMMEpU3aIliy U
TTOJIMKOHICHCAITUH.

OnuceIBaTh COCTaB, CTPOSHNE, OCHOBHBIE CBOMCTBRA
Kay4IyKOB, HaOOJIiee pacIpOCTPaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; TIPUMCHCHHE

B Pa3IMYHBIX OTpacisiX. VICImonmb30BaTh €CTeCTBEHHO-
Hay4YHBIE METOJIbI TO3HAHMA — HAOMIONaTh 1
OIMCHIBATh JICMOHCTPALIMOHHBIN SKCIIEPUMEHT

BBICTYTUICHUSA
nepes ayuTopuen,
apryMEHTUPOBAHUS
u

OTCTauBaHUS CBOCH

TOYKHU 3pCHUA.

Hroro mo pasmeny 2
OBUIEE KOJIMYECTBO
YACOB IIO 34

[NPOT'PAMME



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

11 KJIACC

HanMeHoBaMHe KoauuecTBo yacoB DIeKTPOHHbIE OcHoBHbIE BH/IBI 1eSITEILHOCTH 00y4alOmMXcsi JesTeJILHOCTH
Ne i/ | pa3genoB u Tem Bce Kourpo | Hpaxtu | (tnppossic) yamredas ¢ yaeron
i DOrDAMMBI JIbHBbIe | yeckue | 00pa3zoBaTeJbHBI IIPOrpaMMbI
porp ro padoTsl | padoThl | € Pecypehl BOCIUTAHUSA IIKOJIbI
Pa3znen 1. TeopeTuyeckne 0CHOBBLI XHMHUH
PackpbiBaTh CMBICT M3y4YaeMbIX MTOHATUH (BBIABIATH | -yCTAHOBJICHUE
WX XapaKTepHbIE MPU3HAKH), YCTAHABIIUBATH HX JTIOBEPUTEITbHBIX
POHI 11 kmacc B3aUMOCBS3b. OTHOLUEHUHN MEXIY
https://resh.edu.ru | PackpsiBaTh CMBICT TIeprOanYeckoro 3akona . 1. MeIarOrnIeCKuM
CrpoeHue aToMOB. -
N [subject/29/11/ MeHjeneeBa U I€MOHCTPHPOBATE €TI0 pabOTHUKOM U
[Tepuoanueckuit
3AKOH 1 MOBHI 11 knacc CHUCTEMAaTHU3UPYIOIYI0, OOBICHUTEIHHYIO U oby4Jaromummcs,
https://uchebnik. | mporaocTrueckyro HyHKIHH. CIIOCOOCTBYIOIINX
Ilepuonuueckas
1.1 creTeMa 3 mos.ru/catalogue? | Xapakrepu3oBaTh dJICKTPOHHOE CTPOSHHE aTOMOB MO3UTHBHOMY
- aliases=lesson_te | xuMuYEeCKUX 3JEMEHTOB 1—4 MMEPHOIOB, UCTIOIB3YS BOCTIPHUSTHIO
snevertos JI. 11 mplate,video_less | mousTHs S-, p-, d-3JI€KTPOHHBIC OPOUTAIIH, 00yJarOIUMHCS
T on,video&subject | sHepreTryeckre YpOBHH. TpeGOBaHUM 1
MenneneeBa o o
program_ids=31 | O0BACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB pock0
937268,35909478 | xuMHUYECKUX 3IEMEHTOB U UX COECIUHEHUN I10 e1aroru4ecKoro
nepuojaMm u rpynnam Ilepuoanueckoii cucremsr /. paboTHUKa,
N. Menpeneesa HPUBJICYEHHIO UX
Crpoenne PackpbiBaTh CMBICT M3y4YaeMbIX MOHATUH (BbIACHAT, | BHUMaHUA K
o0cyxaeMol Ha
BEIIeCTBA. WX XapaKTepHbIE MPU3HAKH) U IPUMEHSTh 3TH
1.2 » 4 POII 11 knace PactepHbIe ip ) i imp oxe
Mmuoroob6pasue ] MIOHSITHS TIPHU OTIMCAHWUHU COCTaBa U CTPOCHHS yp
https://resh.edu.ru uHbOPMAIHHI
BEIIECTB - BEIIECTB, /I 00BSICHEHHS OTJCIbHBIX ()aKTOB M pmanuu,
[subject/29/11/ . AKTHBH3ALAH
MOBUI 11 xmacc ABJICHIH. >
] . OmnpenensiTe BUIBI XUMHUYECKOW CBSI3U 1IO3HABATCIILHOU
https://uchebnik. N N y eATeIbHOCTIL:
(KOoBaJIEHTHOM, HOHHOMN, METAJNTHYECKOH, A >
mos.ru/catalogue? . . | - HOGVKICHHE
- — BOJIOPOJHON) B COCTUHEHUSAX; THI KPUCTAJUTMICCKOU YA
aliases=lesson_te 5 L —
Xumuueckue - PEIETKN KOHKPETHOTO BELIECTBA. y 11
1.3 6 1 1 mplate,video_less COOJIIOIATh HA YPOKE
peaxuuu ; - Ornpenensatb BaICHTHOCTh U CTEIICHb OKUCIICHUS it yp
on,video&subject T —
XUMHYECKHX JIEMEHTOB B COETMHEHUSIX PA3IUIHOTO I CIIp

program ids=31
937268,35909478

COCTaBa.
[IpoBOAUTE BHIYHMCIICHUS C UCTIOIB30BAHUEM MOHATHUSA
«MaccoBas JIOJsI BEMIeCTBa B pacTBOpe». Biamets

HOPMBI TIOBEJICHUS,
MpaBuiia OOIIEHHUS CO
CTapIIUMHU
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H3y4aeMBIMH XUMUYECKUMH
noHATUSIMHA. OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM Peakiiuil OT pa3iIndHBIX (haKTOPOB.
Onpenenars XxapakTep CMEIeH!s] XUMHUIEeCKOTO
PaBHOBECHSI B 3aBUCHMOCTH OT BHEIIHETO
Bozneiictus (punItMn Jle [latense).

CocTaBIATh ypaBHEHUSI PEAKINI Pa3THIHBIX THIIOB;
IIOJIHBIE U COKPAUIEHHBIC YPAaBHEHUS PEaKIUI
MOHHOTO OOMEHa, yUUTHIBAsl yCIIOBUS, IPH KOTOPHIX
9TH peakiuy UIyT 10 KOHIIA.

Hcnonp3oBaTh ecTeCTBEHHO-HAYYHBIE METO/bI
MIO3HAHUSI — TPOBE/ICHHUE, HAOIIOICHNE U OTIMCAHNE
XUMHYECKOTO IKCIIEPUMEHTA (IEMOHCTPAIMOHHBIE U
nabopaTOpPHBIE OTBITH, MPAKTHIECKHE PAOOTHI): O
OTIpEe/IeTICHUIO CPE/Ibl BOJHBIX PACTBOPOB BEIIECTB,
peaxuii HFOHHOTO 0OMeHa, BIUSTHHUIO Pa3TUIHBIX
(hakTOpOB Ha CKOPOCTh PEAKITHIA.

CrnenoBaTh npaBuiIaM MOJB30BAHUS XUMHUUECKOMH
MOCYI0H ¥ 1a00paTOPHBIM 000Dy TIOBAHHEM.
[IpencraBasTh pe3yabTaThl

XUMHYECKOTO IKCIIEPHMEHTa B (JOpPMeE 3aInch
YpaBHEHUI COOTBETCTBYIOIIMX PEAKIUI U JEIaTh
BBIBOJIBI HA X OCHOBE.

[IpoBoAKTE BEIUKCIIEHHS IO YPABHEHUSIM
XUMUYECKUX PEeaKIni, B TOM 4HcIe
TEPMOXMMHYECKHE PACUETHI

Hrtoro 1

0 pazzeny

13

Pa3znen 2. Heopranuyeckasi XuMus

2.1

MeTtamnsl

POIII 11 xnacc
https://resh.edu.ru
[subject/29/11/
MOBII 11 knace
https://uchebnik.
mos.ru/catalogue?
aliases=lesson _te
mplate,video less
on,video&subject

PackpeiBaTh CMBICT H3y4YaeMbIX TIOHATUH (BBIACISATH
WX XapaKTepHbIE MPU3HAKH) U IPUMEHATD 3TH
MIOHSITHSA TIPH OTIMCAHWUHU COCTaBa U CTPOCHUS
BEIIECTB, /I O0BSICHEHUS OT/ICBHBIX ()aKTOB H
SIBJICHUH.

OO0BAICHATE 00ITHE 3aKOHOMEPHOCTH B N3MCHCHUH
CBOWCTB AJICMEHTOB — METAJJIOB M UX COCIIUHEHUI C
y4ETOM CTPOEHHS MX aTOMOB U TIOJIOXKEHHS B
Ileproanyueckoil cucTeMe XUMHUYECKUX 3J1IeMeHTOB /1.

(memaroruyecKuMu
paboTHUKaMH) U
CBEpPCTHHKAMH
(oGyuarormmmmcs),
NPUHLUITEL y4eOHOI
JUCIUTUTAHB 1
CaMOOPTaHU3ALIH;
- IpUBJICYCHUE
BHUMaHHUs
obydJaromuxcs K
LEHHOCTHOMY
acreKTy
U3y4aeMbIX Ha
YpOKax sIBIICHUH,
OpraHu3alus ux
paboThI C
MoJy4yaeMou Ha
YPOKE COIUANTBEHO
3HAYUMOU
nH(pOopMaImein —
VMHHIIMMPOBAHUE ee
00Cy)ICHMS,
BBICKA3bIBAHHS
00yJaroIuMHUCs
CBOETO MHEHHUS 110 ee
MOBOJTY, BEIPaOOTKH
CBOETO K HEH
OTHOIIICHUS;

- UCTIOJIb30BaHKe
BOCITMTATEIbHBIX
BO3MOKHOCTEN
coJIepKaHus
y4eOHOTO MpeaMeTa
qepe3
JIEMOHCTPAINIO
00yJarOIIUMCS
PUMEPOB
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N. Menpeneesa.

XapakTepr3oBaTh (OMHCHIBATh) O0IINE XUMHUYECKHE
CBOMCTBA METAJIIIOB, X BaYKHCHUIITNX COCTUHCHHUI,
MIOATBEPKIasi 3TO OIMCAHNE IPUMEPAMH YPaBHEHUN
COOTBETCTBYIOLINX XUMHUYECKUX PEAKLIM;
IIPUMEHEHUE METAJUIOB B PA3JIMYHBIX 00JacTiX, a
TaK)Ke MCIIOJIb30BaHUE UX IS CO3JaHUs
COBPEMEHHBIX MaTE€PHUAIOB U TEXHOJIOTHIl.
OnwuchIBaTh CIOCOOBI 3aIUTHI METAILIOB OT
KOppo3uu. PackpeIBaTh CyIHOCTH OKUCIUTENBHO-
BOCCTaHOBHUTEIBHBIX PEaKIUil TOCPEICTBOM
COCTaBIICHHS DJIEKTPOHHOTO OajlaHCca STUX PEaKIHid.
IIpoBoaMTE peakyy, HOATBEPHKAAIOIINE
XapaKTEepHBIE CBOMCTBA U3y4aEMbIX BEIIECTB,
pacro3HaBaTh OMBITHBIM ITyTEM HOHBI METAJIIOB,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPax.
Hcnone30BaTh €CTECTBEHHO-HAYYHBIE METOBI
MIO3HAHUSI — TPOBE/ICHHUE, HAOIIOJICHNE U OTIMCAHNE
XUMHUYECKOT0 3KCTIEPUMEHTA (IEMOHCTPALIMOHHBIE U
na00paTOpPHBIE OIIBITHI, MPAKTHIECKHUE PAOOTHI).
[IpencraBnsaTh pe3yapTaThl XUMHYECKOTO
JKCIIEpUMEHTA B (hOpMe 3allicH ypaBHEHUI
COOTBETCTBYIOLINX PEAKIMI U 1€1aTh BEIBOJBI HA MX
OCHOBE.

CrnemoBaTh paBUIIaM MOJB30BAHUS XUMUYECKOH
TIOCYI0¥ M JTAOOpaTOPHBIM 000PYA0OBAHUEM.
[IpoBoaNTH BBIUKCIIEHHS IO YPABHEHUSIM
XUMHYECKUX peakiuil. CaMoCTOSTeNbHO
IJJAHUPOBATH U OCYIIECTBIISATH CBOIO
[I03HABaTENbHYIO

JIESATENBHOCTD; IPUHUMATh aKTUBHOE y4acTHe B
TPYNNOBOH y4eOHOH AesITeThHOCTH

2.2 HeMmeramisl
CBs3b
23 HEOPraHMYECKUX U
' OpTaHUICCKUX

BCIIIECTB

POIII 11 knacc
https://resh.edu.ru
[subject/29/11/
MDOII 11 knacc
https://uchebnik.

PackprIBaTh CMBICIT H3yYaeMBIX TTOHITHH (BBIICIIATD
WX XapaKTepHBIC PU3HAKHN) U IPUMEHSATE ITH
TIOHSITUS IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, /I 00BSICHEHUS OT/ICIBHBIX ()aKTOB H
SIBIICHHIA.

OTBETCTBEHHOTO,
TPaKJaHCKOTO
MOBEJICHUS,
TPOSIBIICHHUS
YEIIOBEKOIIO0US
II0OpOCEePICTHOCTH,
gepe3 moa0op
COOTBCTCTBYIOLIUX
TCKCTOB IJIs YTCHUAA,
3aja4 sl penicHus,
MPOOIEMHBIX
CUTYyalMi 15
0o0CyXIeHHS B
KJacce;

- IPUMEHEHHE Ha
YpOKe
HWHTEPAKTHBHBIX
¢dhopM paboThI ¢
00y4arOIUMUCS:
WHTEJUIEKTYATbHBIX
urp,
CTUMYJIMPYIOIIHAX
MO3HABATEILHYIO
MOTHBAIIHIO
00y4aroIUXCS;
JIACKYCCHH,
KOTOpBIE at0T
00y4arOIIUMCs
BO3MOKHOCTb
nproOPECTH OMBIT
BEJICHUS
KOHCTPYKTHUBHOI'O
Janora; rpyrnmnoBoit
paboThl nin

paboTHI B TIapax,
KOTOpBIE y4ar
KOMaHHOU padoTe u
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mos.ru/catalogue?
aliases=lesson_te
mplate,video less
on,video&subject
program_ids=31
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OOBSACHATH O0IIHME 3aKOHOMEPHOCTH B U3MECHECHUU
CBOWCTB HEMETAJJIOB U UX COEIMHEHUM C YUETOM
CTPOEHHUS UX aTOMOB U TOJIOKECHHS B

Ilepuonuueckoil cucTeMe XUMHYECKUX 3J1eMeHTOB /1.

N. Menpneneesa.

XapakTepru30BaTh (OMHICHIBATE) OOITNE XUMHICCKIEC
CBOMCTBA HEMETAJIJIOB, X BAXKHEHIIINX COCITMHCHUH,
IIOATBEPXKAs 3TO ONKMCAHKUE IPUMEPAMH YPaBHEHUMN
COOTBCTCTBYIOIINUX XUMHNYCCKUX peaKHI/Iﬁ.
XapakTepru30oBaTh BIUSHUE HEMETAIJIOB U X
COCI{I/IHGHI/II\/'I Ha )XUBBIC OPraHrU3MbI; OIIMCBIBATH
NPUMEHEHHUE B PA3ITUUHBIX 00JIACTSIX MPAKTHYECKON
JIESITEIbHOCTH YeJIOBEKa.

IToaTBepxIaTh CyLIECTBOBAHUE T€HETHUECKOU CBA3U
MCKAY HCOPraHNM4Y€CKNMU BCUICCTBAMU C IIOMOIIBIO
ypaBHCHI/II\/'I COOTBCTCTBYIOIHUX XUMHUYCCKUX
peakiuii.

PackpbIBaTh CyIIHOCTh OKUCIUTENBHO-
BOCCTaHOBHUTCIIbHBIX peaKum‘/'I MMOoCpCACTBOM
COCTaBJICHHS AJIEKTPOHHOTO OaTaHCca 3TUX PEAKITHI.
[IpoBoaHTE peakiuu, TOATBEPKAAIOIINE
XapaKTCPHbIC CBOMCTBa HU3y4ac€MbIX BCHICCTB,
Pacro3HaBaTh OMBITHBIM IyTEM aHUOHEI,
MIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX.
Hcnonp30BaTh eCcTECTBEHHO-HAYYHBIE METO/IbI
MTO3HAHW — IPOBEIEHNE, HAOIIOIEHIE 1 OTIMCaHNe
XUMHYECKOT0 IKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIE U
71a00paTOpPHBIE OTIBITHI, MPAKTHIECKHUE PAOOTHI).
IIpencraBnsaTh pe3yapTaTbl XUMUYECKOTO
AKCIIEPUMEHTA B JOpPME 3aIMCH YpaBHEHHUN
COOTBETCTBYIOIIUX PEAKIUI U JIeiaTh BHIBOJBI HA UX
OCHOBE.

CrnenoBaTh NpaBUiiaM MOJIb30BAHUS XUMUYECKOU
MOCy 101 1 TabopaTOpPHEIM 00OPYAOBAHHUEM.
[IpoBoANTD BEIUKCIIEHHS IO YPAaBHEHUSIM
XUMHUYECKUX PEaKIIuil.

CaMOoCTOSTENBHO IIAHUPOBATH U OCYIIIECTBIISITh

B3aUMO/JICHCTBUIO C
JIPYTHUMH JCTbMU;

- BKJIFOUEHHUE B YPOK
WUTPOBBIX TPOLIEAYD,
KOTOPBIC TIOMOTAIOT
MOAIEPKATH
MOTHBAIIHIO
00y4armuXxcs K
MOJYYEHUIO 3HAHUH,
HaTOKUBAHUIO
MO3UTUBHBIX
MEXJIMIHOCTHBIX
OTHOLLUEHUH B
KJIacce, MOMOTat0T
YCTaHOBJICHHIO
JIOOPOXKENATEIILHOM
aTMoc(epsl BO
BpeMsl YPOKa,

- OpraHu3arys
medcTaa
MOTHBHPOBAHHBIX U
3PYAUPOBAHHBIX
oOy4Jaromuxcs Hajl
WX HEYCIIEBAIOIUMHU
OJIHOKJIACCHUKAMHU,
JTAIOIIETO UM
COIMATTBLHO
3HAYUMBIN OIIBIT
COTPYIHUYECTBA U
B3aMIMHOH ITOMOIIY;
- HHUIUMPOBAHKE U
MOIIEPIKKA
HCCIIEA0BATENBCKON
JIeATEIBHOCTH
00y4JaroIuXcs B
pamKax peanuzaluu
MU
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CBOIO IMMO3HABATCIIbHYIO ACATCIIbHOCTh, IPUHHUMATD

UHIOWNBUAYAJIbHBIX U

aKTUBHOE y4acTHE B TPYNIOBON Y4eOHOM TPYyMIIOBBIX
JeSITEIbHOCTH HCCIIEI0BATEIbCKUX
HWroro no pazneny 17 MIPOEKTOB, YTO JACT
Paznen 3. XuMusi ¥ JKM3Hb 00yH4aroIHMMCs
BO3MOXHOCTb
PackpbIBaTh posib XUMHUH B pelICHUH TIPHOGPECTH HABBIKH
9HEPIreTHUECKHIX, CHIPHEBBIX U SKOJIOTHUECKUX CAMOCTOSTEIBHONO
pobieM 4eI0BeuecTBa, OTHCBIBATH OCHOBHBIC petmeHs
HalpaBJCHUA Pa3BUTHA XUMHUYCCKON HAYKHU U TeOpeTH‘IeCKOﬁ
TEXHOJOI'nu. HpO6HeMbI,
[IpumensaTs npaBuia 6€30MacHOTO 06paLueHmvc reHEPHPOBAHKS H
BEIIECTBAMH, HCIIOJIb3YEMBIMHU B NOBCEAHEBHON obopmens
POIII 11 xmace JKU3HU, ITpaBUJIa HOBC):[CI:I’I/IH B ICIAX EGepe)KeHI/Iﬂ COOCTBEHHBIX H,Z[eﬁ,
hitps://resh.edu.ru | ACPOBBA 1 OKPYXKaIOWIEH MPUPOJIHOI CpenEr; VBAKHTETBHOTO
Isubiect/29/11/ IIOHUMATB BPEJ (OIIACHOCTD) BO3ACHCTBUS HA XKHUBBIC | (1o oo Ty RIAM
MDIII 11 xiace OpraHu3Mbl OIIPEACIICHHBIX BEUICCTB CMBICJI HIESM,
https://uchebnik. noka3zateiis [1JIK, mosicHsITh Ha mpuMepax Crocoob! 0 OPMITEHHEIM B
3.1 XuMus ¥ )KU3Hb 4 mps'rU/CataIOQUE? Zr:;;f:;;;: 1 HPHIDTRERIA A BT padorax RDYTHX
aliases=lesson_te A ) HccaeaoBarene,
mplate,VideO IeSS HaJIM3UPOBATh U KPUTUYCCKU OLICHHUBATH HABBIK HY6J'II/ILIHOFO
on.video&subiect HH(POPMALIMIO, CBA3aHHYIO C XUMUYECKHUMHU BBICTYTIICHHS TIEpe]T
program ids=31 | PPoUeccaMH 1 X BIIHKEM Ha COCTOAHHE ayTOpHEi,
037268,35009478 | CKPYatomel cpenbL. apryMEHTHPOBAHUS U
Wcnonn3oBaTh TMMOJTY4YCHHBIC 3HaHUA U OTCTAMBAHUS CBOCH
MpeacTaBieHus o chepax AesITeIbHOCTH, CBA3aHHBIX
o TOYKHU 3pCHUA.
C HAYKOU U COBPEMCHHBIMU TEXHOJIOTUAMHU, KaK
OCHOBY ISl OpUEHTAINY B BBIOOpE cBOEH Oymyriein
npo¢ecCHOHANBHON AEATENTLHOCTH.
[Ipunumats ygactue B 00CyXaeHUN TPOOIIeM
XUMHUYECKOHN U SKOJIOTUYECKOI HAPABIECHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TO3UIHIO 110 Mpobieme
U TpeasaraTb BO3MOXKHbIE ITYTH €€ peleHHs
HWtoro mo pazgeny 4
OBUIEE KOJIMYECTBO 34

YACOB I1O TTPOTPAMME
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OO11ecTBO C OrpaHUYeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe odiectBo «M3aaTenbcTBO
«IIpocBetmenue»

* Xumus, 11 xmacce/ I'abpuensa O.C., OOmecTBO ¢ OrpaHUICHHOMN
0TBEeTCTBEHHOCTHIO « IPODAY; AxkiimonepHoe o01ecTBo «3marenscTBo
«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. O.C.I'abpuenss, I'.I".JIpicoBa «Xumus MeTtoandeckoe mocodre — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TecTax, 3agadax,
ynpaxHeHusx. 11 kmace» — M.: Jlpoda, 2023 rog.

3. O.C.T'abpuensH, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 xnacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 T.

4. O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HacronpHas
kHUTa 14 yuutesnsn». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.Beaenckas «Xumus 11 knacc: HactonbHas
KHUTa 114 yuutensn». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3a1auu o XuMUMU U
crocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kiacc noypodHbie MIaHbl 0 YYCOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpaay Yuurens 2018rom.

8. M.A.Pg6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumun 11 kmaccy, - M.:
Ox3ameH, 2019r.

9.9. O.C.I'abpuensn, N.I".octpoymoB «XUMUYECKU IKCIIEPUMEHT B TTKoJI€e 11
kiacey; - M.: llpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Brenure _ Bremurenannbiehttp:// www.chemnet.ru I'azeta « Xumus» u cait s
yuuTens «S uay Ha ypOK XUMHH»



http://him.1september.ru Enunas xomnexuust LIOP: IlpeameTnas koyekius
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-Hay4YHBIC
sKcriepuMeHThl: xumusi. Kommekmmst Poccniickoro o0rieo0pa3oBaTeasHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoii
http://www alhimik.ru Bcepoccuiickast onummnmaga mKOJILHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckasi XUMHs: JJIEKTPOHHBIN YU4EOHUK IS
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpbITBII KOJIEIHK: XUMUS
http://www.chemistry.ru Jluctaniimonsasi oIuMIIMaa o XuMuu:
TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT



