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HOACHUTEJ/IBHASA 3AIIMCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpenHero ooOiero oOpa3oBaHMs
pa3paborana Ha ocHoBe dDenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanumny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenoiaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbI, H
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparuu Ha niepuoa 10 2025 roga» (Pacmopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHUS 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeameta «Xumush» 11 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMOOOYCIOBIECHHOCTH IICNIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpUIAIONIMM 3TAallOM peau3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHHA. OJTH ILEHHOCTH KAaCaroTCs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHbI
YeJl0OBeKa, a TakKKe 3KOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CpeHero o0IIero 00pa3oBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUS», COJIEp)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
mporpaMme MO0 XHMUU € YYETOM CHelU(pUKH HAyKH XUMHUH, €€ 3HA4YCHHS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX weaed M MPUHLMIOB, XapaKTEPU3YIOIIHX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHUSL KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAyK WUIPaeT 0CcoOyl0 poiib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (OpMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOAEHCTBYS C APYTMMH €CTECTBEHHBIMHU HAayKaMH, XUMUs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda WU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHass XMMHS KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSI YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH U NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOHKCHHUS
0o0pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTaBngomyMu  IpeaMeTa  «XUMHUS»  ABISAIOTCS  0a30BbIe  KYypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COZEpaHHUsI KOTOPBIX SABJISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAaHME JAHHOW CHCTEMBI 3HAHWW NPHU U3y4CHUU
npeaMera 00ecrnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHus» cQopMuUpoBaHa B IMpPOrpaMMe MO XMMUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4eOHOro marepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOpUU CTPOCHHSI OPraHMYECKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4eckol XMMHUHU IOJIyYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAILHBIC
MPEICTABICHUS. O XMMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrioM 3peHUs B mpeamere «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
0000111aro11Iel 10 OOBICHSIONIEN U TPOTHO3UPYIOILIEH.



EnuHas cucrema 3HaHUK O BaXKHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, a TAKXKE O XUMHUYECKHUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEpPHOCTSX MpOTeKaHusi jonoyiHgercs B kKypcax 10 m 11 xmaccoB
AIEMEHTAMHM COJICPKAHUS, HMMEIOINMHU KYyJIbTYpOJIOTHUYECKUNA W MPUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAaHUIO B3aUMOCBSI3HM XUMHUU C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IO3HABATEIBHOW M IMPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IMPOLECCY
TBOpYECTBA B 0O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
OPUMEHATh €€ JUI1 TOMNOJHEHUs 3HAaHWM, pEeHIeHUs HWHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX 33/1a4. B 1emoM conepkanue yueOHOTO
npeaMera  «XUMHsS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
(dbopMupoBaHUE y OOYYaIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpraHUYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTABOM U
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SBJICHUW MyTEM OSKCHEPUMEHTA H
pelIeHHsT TNPOTUBOPEUMH MEXAY HOBBIMU (akTaMM M TEOPETHUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodieM cOepeKeHUsl IHEPIeTUUECKUX PECYPCOB, ChIPbS, CO3/1aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmimaHe pemieHus 3aad  BOCIUTAHUSA, PAa3BUTHS M COLMAIU3ALMU
oOyyaroluxcs MPUHATBIE NPOrpaMMON IO XMMHU TOAXOJAbI K OIpPEIEICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUW, HUMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npakTuke mnpenojaBaHHUs XMMHM KaKk Ha YpPOBHE OCHOBHOTO OOILETO
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU ONPEICTICHUN
COJIEPKATEIIbHOM XApPAaKTEPUCTUKHU LEeJIed HW3Y4YeHHs MpeaMeTa HalpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LeNed U3y4YeHUs
IIPEMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMHM LEJISIMU W3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 i1.) siBisIIOTCSA:

e (QopMHUpOBaHHME CHCTEMBl XHMHUYSCKMX 3HAHUHM KaK  BaKHCHIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU



JeKaT KIIOYEBbIE MOHATUSA, (PyHAAMEHTAJIbHbIE 3aKOHbI U TEOPUU XUMUM,
OCBOGHHE SI3bIKa HAYKH, YCBOEHUE M IMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOJUMBIX Uil HPUOOpETEHUS
YMEHHM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOMN U MOBCEIHEBHOM KU3HH,

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEPUMEHTA, COOJIOJEHUEM  IpPaBUII
0e301macHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oodiero oOpazoBanus. CerogHs B
OpEernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
IPAKTHUYECKOH KOMIIOHEHTE COJEp)KaHHs OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (YHKIUMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHMSIMH aKTUBHOTO IOJIyYE€HHUS 3HAHUI U NMPUMEHEHMSI UX B PEAIbHOM KU3HU
JUISL pEIICHUs] TPAKTUUECKUX 3ajau.

B cBs3u ¢ 3THUM mpu U3YYEHHH TMpeaMeTa «XUMHs» TOMHHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKHUE LIETU U 3aJa4H, Kak:

ajanrtanus oO0y4aromMXcsl K YCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHMsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM,;

dbopmupoBaHre y O0OyYalOmUMXCS  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAaJbHOE 3HAUEHUE MJIi pa3jIMuHbIX BUJOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOJUMBIX JJII TPUOOPETEHUS OIBITa JEATEIHHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B IIO3HAaHWM XHMMHMH, a TaKXKe JJs OLEHKH C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEHN 00yUYaroIMXCs: CIOCOOHOCTH CAMOCTOSITENILHO MPUOOPETAaTh HOBbIE
3HaHUS 110 XMMHU B COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIe MH(POPMALIMOHHBIE TEXHOJOTUH AJI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO



HEOOXOAMMBI, B YaCTHOCTH, NPU IJIAHUPOBAHWU U MPOBEIACHUU XUMHUECKOTO
IKCIEPUMEHTA;

BOCIUTaHHE Yy OOy4arommxcsi YOSKIEHHOCTH B TyMaHHCTUYECKOM
HANpaBICHHOCTH XHMHHU, €€ BaXXHOH POIM B PELICHUH TIIOOATBHBIX MpoOIeM
paIMOHATILHOTO MPUPOJIOIIOIB30BAHMS, MTOTIOIHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIIEHUSI K TPUPOJIE W CBOEMY 3[0POBBIO, a TaKKe NPUOOpPETEHHs OmbITa
UCIIOJIb30BAaHUSl TOJIYYCHHBIX 3HAHUM s MPUHATHS TPAMOTHBIX PELICHHH B
CUTYallUsX, CBA3AHHBIX C XUMHUUYECKUMHU SIBJICHHUSIMH.

B yueOHOM IU1aHE cpeaHero oOImero oOpazoBaHHs MpeaMeT «XHUMUS»
0a30BOr0 ypOBHS BXOAHT B COCTaB MpeaMeTHOUN obmactu «EcTecTBeHHO-HAyUYHBIE
IPEIMETHD.

OOmee uncimo yacoB B 11 kiacce, OTBEAEHHBIX IJIs M3YyYEHUS XUMHH, Ha
0a30BOM ypOBHE CpeJHEro olmiero oopa3oBaHus, cocTaBiser 68 yacos, 2 yaca B
HEJZIEIIO.



COAEPXKXAHUE OBYUYEHUA
11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iefieHusl 3JIEKTPOHOB MO OpOUTalisiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3zb NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CuCTeMbl
xumuueckux aneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOUW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEepUOjaM.
3HaYCHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKAass CBsI3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAs W TOJSApHAsl, MOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHOM XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akienTopHeiii). BomopoaHas cBs3b. BajleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIGKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKUX BelIEeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJIEKAIUX K PA3JIMYHbIM KJIaccaM.

Xumuueckas — peakuusd. Kinaccupukaumss — XMUMHYECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYECKOW XHWMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILLICHUS SHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunmun Jle Hlarenbe.

DnekTpoiuTuueckas auccounanus. CuibHbIC U ciaadbie 2JIeKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEIIECTB M WX IMPEBpAILCHUM:
nemoHctpanus Tabmui «Ilepuogudeckas cuctema xumuueckux snementos J[. U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
ONKMCAaHKUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWh HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHMHUYECKAE PACUEThI, PACUEThl C HCIOJB30BAHUEM ITOHATHS «MACCOBAs
JTOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxenue HemeraiuioB B llepuomnueckon — cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha TMpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprMeHEHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucreMe XMMHUECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mume usnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHUN Pl HAPSHKEHUN METAJIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHMH, ITMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUMH.

OO6mue crocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJbHBIE METOJbl HM3YyUYE€HHUsS BEUIECTB M HX MPEBPAIICHUN:
M3YYEHHUE KOJUICKIIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PACTBOpaAMU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuétHrble 3amaun.

Pacuétel macchl BemiecTBa wiM 00BbEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OTHO
13 BEILIECTB UMEET MPUMECH.



XuMHuS ¥ KU3Hb

Ponp xumum B obOecriedeHUH SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0e30MacHOCTH, Pa3BUTHH MEIHMLMHBL. [IOHSATME O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnennss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
ITOJTYYEHHUsI BKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbIC
yao0peHus.

XuMHUS M 3I0pPOBbE YEJIOBEKA: IPAaBWJIA MCIHOJIB30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia O€30MACHOTO MCIIOIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B [I0BCETHEBHOU KU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed u
HEOpPraHW4eCKOW XUMUH B 11 Kiacce OCyIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHBIX TMOHATHH, TaK U TMOHATUNA, SBISIOLIUXCS
CUCTEMHBIMU I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, T[EPUOAUYHOCTh, HAOJIIOICHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIIO,
00BEM, arperaTHoO€ COCTOSIHME BEIIECTBA, (PU3NUECKHE BEIUYMHBI U €IUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MHUKpPO3JIEMEHTbI, BATAMUHBI, OOMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
peCypCHI.

TexHonorus: XuMUYeCKass MPOMBIIUIEHHOCTb, METAJLUTYPTHUsl, ITPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOACTBO, ITHILIEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKMX IIPEenaparoB, IPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€pUAJIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IMTPOI'PAMMBI 110 XUMKWNA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylibTaTaM OCBOCHUS
oOyJaronMMuUCss TporpaMM  cpefaHero ofmiero oOpa3zoBaHus  (JIMUHOCTHBIM,
METalpeAMETHBIM M NpeaMeTHbIM). HaydyHo-meToguueckoil OCHOBOM Ui
pa3paboTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEAHETO OOIIEro
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B CcoOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS NpeaMeTa «XUMHUS» Ha YpPOBHE CPEIHEro
00111eT0 00pa30BaHUs BbIJICTICHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHE OOYYAIOIMMUCA POCCUMCKON TpaxAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEEIICHUIO;

HaJIMYKUe MOTUBALIUU K O0yUEHHUIO;

L[EJICHANIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIAEHUH JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroIMXcsi PYKOBOJCTBOBATHCSA B CBOEH
NEATENBbHOCTH II€EHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, IPUCYLIMMHU IIEJIOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJU4Me MPABOCO3HAHUS HKOJOTMYECKON KYJIbTYypbl M CIIOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS TMpeAMeTa «XHUMHS» JIOCTUTAlOTCS B
€IMHCTBE Yy4e€OHOW W BOCHHUTATEIbHOW JESATENIbBHOCTM B COOTBETCTBHU C
T'YMaHUCTUYECKUMHU, COIIMOKYJIHTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U
UJeanamMu poOCCUHCKOI0 rPakIaHCKOro O0IIECTBa, MPUHITHIMU B O0IIECTBE HOPMaMU
M TpaBWIaMU TOBEIEHMS, CIHOCOOCTBYIOUIMMHU MpOIEccaM  CaMOIO3HAHMS,
caMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH O0YYaOITUXCS.

JIM4HOCTHBIE  pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
c(OPMHUPOBAHHOCTh ONBITA MO3HABATENbHOM M TMPAKTUYECKON AESATENbHOCTU
oOy4JaronMxcs Mo peajn3aluu OPUHATHIX B OOILIECTBE LIEHHOCTEH, B TOM 4YHCIIE B
YacTH:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHUsl 00YYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB M OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPSJIKY;

OPENCTaBICHUS O COLUMAJIbHBIX HOpPMax M MpPaBHIIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATETLHOCTH MPHU CO3JAaHUU YUECOHBIX
MIPOEKTOB, PEIICHNN YY€OHBIX M TIO3HABATEIBHBIX 3a/a4, BBHITOJIHCHHN XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TMPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUEOHOU AEATEILHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHUA:

LIECHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJEAUIO
OTEYECTBEHHOW XMMUH;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJACTH TEOPUU U MPAKTUYECKOTO
MPUMEHECHUSI XUMUM, OCO3HAHUS TOrO, YTO JOCTH)KEHUS HAYKH €CTh pe3yJbTaT
JUIMTENbHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  AKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UMHTEpECca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHUH U MOCIEAYIOUIEM aHAIA3E
uH(}OpMAaIUU O MEPEAOBBIX JTOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYalluH, CBS3aHHBIC C XMMUUYECKUMU SIBICHUSMU, U
MIPUHUMATh OCO3HAHHBIE pELICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBECHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE IOBEICHHE M TOCTYNKHA CBOMX TOBApPHUILEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TIOCJIEACTBUU ITHUX
MIOCTYTKOB;

4) gpopmMupoBaHNs KyJbTYPHI 310POBbS:

MOHMMAaHUSl I[EHHOCTEH 3I0poBOro W  0Oe3omacHOTO o0pa3a  JKHM3HU,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (PU3HUYECKOMY H
MICUXWYECKOMY 37]0POBBIO;

coOmro/ieHrss TpaBwil 0e30macHOro oOpallieHusi C BEIIeCTBaMH B OBITY,
ITOBCEJHEBHOM KU3HU U B TPYAOBOM AEATEIBLHOCTH;

MOHMMAHUSl I[IEHHOCTH TMPAaBUJI  UHAUBUAYAIBHOTO U  KOJJIEKTUBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIIUSAX, YTPOXKAIOIIHNX 3[I0POBBIO U KU3HU JIFOCH;

OCO3HAHUS TIOCIEJACTBUNA W HEMPUSTHS BPEIHBIX MPUBBIYCK (YMOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
NeATEeIbHOCTH, OOIIECTBEHHO IMOJIE3HON, TBOPUYECKON U IPYTUX BUAAX JEATECIBHOCTH;

YCTAHOBKHM Ha aKTMBHOE Y4aCTHE B PEIICHUH MPAKTHYECKUX 33724 COLMAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3Y4YEHUIO Mpodeccuil pa3IMuyHOro pojia, B TOM
YyUCJIe Ha OCHOBE MIPUMEHEHUS ITPEAMETHBIX 3HAHUHN IO XUMUHU;



YBAXKEHHUS K TPYLY, JIOIAM TPyAa U PE3YJIbTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW  TPAaCKTOPUU
oOpazoBanusi, Oyaynieil npodeccun U peanu3anuu COOCTBEHHBIX )KM3HEHHBIX IJIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XUMHHU, HHTEPECOB U
noTpedbHOCTEH 0011IecTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU II€JIECO00pPAa3HOr0 OTHOUIEHUS K MPUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MIIE;

NOHUMAaHUSl IJIO0AJTBHOTO XapakTepa OJKOJOTUYECKUX MpoOsaeM, BIUSHUS
HSKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COUUAIIBHOU CPEJIbI;

OCO3HAHUS HEOOXOIUMOCTH MCTIOIB30BAHMS TOCTHKCHUN XUMUU TSI PEIICHUS
BOITPOCOB PAILIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;

AKTUBHOTO HEINPUATHUS JEUCTBUM, PUHOCAIIUX BPE OKPYNKAIOLIEH ITPUPOJHON
cpelne, yMEHHUSI MPOTHO3UPOBATh HEOJArONMPHUATHBIE HIKOJIOTHUYECKUE TOCIEICTBUA
MPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYMSL PA3BUTOTO IKOJOTMYECKOTO MBIILUICHUS, 3KOJOTUYECKON KYJIBTYPBI,
OIbITA JAEATEIIBHOCTU YKOJIOTUYECKON HAINPABICHHOCTH, YMEHHUSI PYKOBOACTBOBATHCS
MMHU B MO3HABaTEIbHOW, KOMMYHUKATUBHON U COITMATIBHOW MPAKTHUKE, CIIOCOOHOCTU
Y YMEHUSI aKTUBHO MPOTUBOCTOATH UICOJIOTHH XeMO(poOUH;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

c()OPMUPOBAHHOCTH  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHUsl CHeMUUKNM XUMHUM KaK HAyKH, OCO3HaHUs €& poiu B
(GOpMHUPOBAHUM PAIMOHATILHOTO HAYYHOTO MBIIUJIEHUS, CO3JaHUHM LEJIOCTHOIO
MPEACTABICHNUS] 00 OKPYXaIoIeM MHUpPE KaK O €IMHCTBE NPHUPOAbI M YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEM U pEHIeHHH Tpo0JIeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHSI;

yOeXKIEHHOCTH B 0COO0M 3HAYMMOCTH XMMHUH JJISI COBPEMEHHOM IMBUIIU3AIUH:
B €€ T'YMaHUCTUYECKOM HANpPABJICHHOCTU M BaXXHOW POJU B CO3JaHUM HOBOM 0a3bl
MaTepUAIbHOW KYJbTYPhI, PEIICHUU TJIO0ATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPEBOM, DJHEPreTUYECKOM, MHUIIEBOM U  3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYCHUN YCIIOBUN YCIICITHOTO TpyJa U
HKOJIOTUYECKH KOM(POPTHOM KMU3HU KAXA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHONM TpPaMOTHOCTH: TMOHUMAHUSA  CYIIHOCTA  METOJ0B
MO3HAHUS, HWCIOJIb3YEMbIX B E€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCHOJIb30BaTh
MOJIy4aeMbI€ 3HAHUS JUIsl aHaIM3a U OOBSICHEHMS SIBICHUN OKPYXKAIOIIETO0 MHpa U
MPOUCXOSIIUX B HEM U3MEHEHUH, yMEHUS JIeJlaTh 0OOCHOBAHHBIC 3aKIFOYCHUS Ha
OCHOBE Hay4HBIX (haKTOB M MMEIOIIMXCS TAHHBIX C IO MOJYYEHUs IOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH  CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS s
pelieHus npobyieM B peabHbIX KU3HEHHBIX CUTYalIUsAX;

MHTEpECa K TIO3HAHUIO U UCCIIEN0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTHBHOMY IIOJYYCHHMIO HOBBIX 3HAHUM 10 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K OCOOEHHOCTSM TpyAa B pa3IuyYHBIX cdepax mnpodeccuoHaabHOM
JESATEIBHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTtanpeameTHble pe3ylbTaThl OCBOCHHUS YYeOHOTro mpeamera «XUMHS» Ha
YPOBHE CpeAHEro 00111ero o0pa3oBaHUs BKIOYAIOT:

3HAYHNMBbIE TUISL (dopMupoBaHus MHUPOBO33PEHHUS oOyJaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXIPEAMETHBIE) OOILIEHAYyYHbIE MOHATHS, OTPAXKAIOIINE
LEJOCTHOCTh HAYYHOM KApTUHBI MHUpa U CHEUU(PUKY METOJOB IO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, DHEPIHs, SIBJICHUE,
IPOLIECC, CUCTEMA, HAay4YHbI (PAKT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIE0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE Yy4YeOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHHUKATHUBHBIE,
pEryJsTUBHBIE), obecnieunBarolue (GpopMupoBaHre (PyHKIMOHAIBHONW I'PaMOTHOCTH
U COLMAIbHON KOMIETEHIIMN 00yYaroInXCs;

CHOCOOHOCTh OOYYaIOIIMXCSI UCHOJIB30BAaTh OCBOCHHBIE MEXAUCLUUILIMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHMS U yHUBEpCajbHble  Yy4eOHble  JCHCTBUS B
ITO3HABATEJIbHON U COLUAIIBHON MPAKTHUKE.

MeranpeaMeTHble  pe3yJbTaThl OTPAXarT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU [TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

OBiaanenue YHHBEPCATbHBIMHU y4eOHBIMHU MO3HABaTEeJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSATENbHO (POPMYJIMPOBATH U aKTyaIU3UpPOBATh MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENATh UEIU JEIATEIIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH HX
JOCTH)KEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICJISITh XAPAKTEPHbIE NPHU3HAKM MOHATHI M YCTAaHABIMBATh WX B3aMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHS IJi OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUU JUIs KJIACCU(UKAIMU BEIIECTB U XUMUYECKHUX
peaKLnil;



YCTaHaBIMBAaTh IMPUYUHHO-CIEICTBEHHBIE CBSI3M  MEXIYy  HM3y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXAeHUs (MHIYKTUBHbBIC, JIEyKTUBHbBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B paccMaTpUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKIIIOUCHUS;

MIPUMEHATh B IPOLIECCE NMO3HAHUSA, MCHOJb3yEeMble B XMMHH CHMBOJUYECKHE
(3HaKOBBIE) MOJENH, NPEOOPa30BBIBATh MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKHI
3HAK (CMMBOJ) 2JIEMEHTa, XUMUYECcKas (GopMyIia, ypaBHEHHE XUMHUECKOU peaKIuu —
OpU PpEIICHUH YYEOHBIX IIO3HABATENIbHBIX U TMPAaKTUYECKUX 3a/ad, MPUMEHATH
Ha3BaHHbIE MOJEJIbHBIC MPEACTABICHUS [JIs1 BBISBICHUSA XapaKTEPHBIX MPH3HAKOB
M3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE JeiiCTBUA:

BJIAJCTh OCHOBAMM METOJOB HAYYHOIO ITO3HAHHS BEUIECTB U XUMHUYECKHUX
pEaKLNil;

(opMyIHpPOBATH LENH U 33a]1a4U UCCIEAOBAHUS, UCIOJIB30BATh MOCTABIECHHBIE U
CaMOCTOATENBbHO C(HOPMYIUPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBl g (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJIETh HABbIKAMH  CaMOCTOSITEJIBHOTO  IUIAHUPOBAaHUS M NPOBEICHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAONIIOAATH 33 XOJOM
MpoLIECcCa, CAMOCTOSITEIBHO NPOTHO3UPOBATH €ro  pe3yibTaT, (OPMYIUPOBATH
000OIIEHUsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEIOBaHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAaHHON paboTe;

MpuoOpeTaTh  OMBIT  YYEHUYECKOM  HCCIENOBATENbCKOM U MPOEKTHOMU
NEeSATENbHOCTH, IPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY
METO/JOB pElIEHUsl MPAaKTUYECKUX 3a/1ad, NPUMEHEHUIO0 pPa3Ju4yHbIX METO/IOB
ITO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBAThCA B  PA3JIMYHBIX HUCTOYHHUKAX HUHGMopmanuu (Hay4dHO-
MOMYJISipHAsk TUTEPATYpa XUMHUECKOTO COJIEP KaHUs, CIIPABOYHBIE TOCOOUS, PECYPCHI
WNurtepHera), aHanu3upoBaTh HWH(OpPMAIMIO PA3IUYHBIX BUIOB U GoOpM
IIPEICTABIICHUS], KPpUTHYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYHBOCTS;

(GopMyIMpOBaTh 3aMPOCHl U MPUMEHATH Pa3JIMYHBIE METOJbI MPHU TOUCKE U
orObope wuHbOpMaIMK, HEOOXOAMMOM JJIsi  BBIIIOJIHEHHMS  y4yeOHBIX  3ajad
OIPENICIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HWCIOJB30BaHUS WHOOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BRIOMPATh ONTUMANIbHYIO (POpMY MpeicTaBlIeHUs HHPOpMalun
(cxempl, rpaduKH, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);



MCIIOJIb30BaTh HAYYHBIN S3bIK B KaYECTBE CPEACTBA MPH padbOTe C XMMHUECKOU
uHpOpMalMel: NPUMEHATh MEXIpeIMETHbIe ((PU3NYECKHEe U MaTeMaTUYECKUE)
3HAaKU U CUMBOJIBI, POpMYJIbl, aO0OpeBUATYPbl, HOMEHKIIATYPY;

UCIOJb30BaTh M NPEoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAaeMON TEMBbI B XOJE JHAIIOTa W/WIIA
JIUCKYCCHH, BBICKa3bIBaTh UJEH, (POPMYIUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIBHO
BBINOJIHEHUS [IPEIJIOKEHHOM 3a/1auH;

BBICTYNIaTh C TMPE3EHTALMEN pe3ylbTaTOB IO3HABATEIBHON JEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMHM IPH BBIIOJTHEHHUU
XUMHUYECKOTO JKCIIEpUMEHTA, MPAKTHUYECKON paboThl MO MCCIENOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui yueOHOro NpoekTa U (GopMyJIupOBaTh BBIBOBI 1O
pe3ynbTaram IMPOBEAEHHBIX HMCCIECIOBAHUN IYTEM COTJIACOBAHUS INO3ULUN B XOJE
00Cy»XIeHUsI 1 OOMEHAa MHEHUSIMU.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATEJIBHO IUIAHUPOBaTh M OCYLIECTBIATH CBOK IIO3HABATEIBHYIO
NEeATENbHOCTh, OIpeneisass €€ Lenu M 3aJadd, KOHTPOJIMPOBATbH M IO MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil ~ alrOpUTM JCUCTBUH  MpHU
BBIIIOJIHEHUH YYEOHBIX M MCCIENOBaTEIbCKUX 3a/lady, BbIOMpaTh Hauboiee
3¢ (PexTUBHBIA €cMOCOO WX pemeHuss € Y4ETOM TMOJYyYEHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH AEATENBHOCTH HAa OCHOBE CaMOaHaJIM3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
11 KITACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OO0IIas u HeopraHuIecKass XUuMHUs
OTpa’karoT:

c(hOpPMHUPOBAHHOCTh  TPEJACTABICHUH: O  XUMHYECKOM  COCTaBJISIOICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, POJIU XMMHUHU B MMO3HAHUU SIBJICHUW MPUPOJIBL,
B (OpPMHUPOBAHUU MBIIUICHUS U KYyJbTYpbl JUYHOCTH, €€ (YHKIIMOHAILHOMN
IPAMOTHOCTH, HEOOXOJMMOM [IJIsi PEIICHUS MPaKTHYCCKHUX 3aJlad M DKOJIOTHYSCKH
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIAJICHUE  CHUCTEMOM  XHMHUYECKMX  3HAHMH, KOTOpask  BKJIIOYAET:
OCHOBOTIOJIAraloNue MOHATHS (XUMHUYECKUH JJIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYyJia, MOJb, MOJSPHBIH 00BEM,
BaJICHTHOCTh, JJEKTPOOTPUIATEILHOCTh, CTEIEHb OKHCJICHHS, XUMHYECKasl CBS3b



(KoBaJIeHTHAsi, UOHHAs, METAJUIMYECKasi, BOJOPOJIHAS), KPUCTAIIIMYECKAsT PEUIETKa,
TUMBl ~ XUMUYECKUX  pEaKUUW, pacTBOp,  BIEKTPOIUTHI,  HEIIEKTPOJIHTHI,
ANEKTPOJUTUYECKAS] ~ AUCCOIMALNS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMUYECKON peakii, XUMHUYECKOE pPaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON qUCCONMAalnY, epuoanyeckuii 3axkoH /. 1. MenaeneeBa, 3akoH
COXpPAHEHUs MacChl BEIECTB, 3aKOH COXPAHEHHS M MPEBPAIICHUS SHEPruu Npu
XUMUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE ITOHMMAHHS MPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJIOrMYECKUE CBEIACHUS O CBOMCTBax,
COCTaBe, IMOJIyYeHUU U O€30MacCHOM HCIIOJIb30BAHMM Ba)KHEUIINX HEOPTraHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKOM JIEATEIHHOCTH YEI0BEKa,

c(OPMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIE MPU3HAKH TMOHATHM,
YCTaHABIIMBaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAaHUH HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMEHUN HCMOJIB30BaTh XWMHUYECKYI0 CUMBOJUKY IS
coctaBieHuss  (GOpMyd  BEHWIECTB U  YpPaBHEHHUW  XMMUYECKHX  PEaKILHi,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBbHBIX
HEOPTraHWYECKUX BelIecTB (yrapHblii Ta3, YIJEKUCHBIA Tra3, aMMHUakK, TramiéHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAsS CO/A, MUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHUW OIpPEAENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS
XUMUYECKUX D3JEMEHTOB B COEIUHEHUSX pPa3JIMYHOTO COCTaBa, BHJ XHUMHYECKOM
CBs3U (KOBAJICHTHAsl, MOHHAS, METAJUIMYECKasi, BOJOPOJHAS) B COCAMHEHUSX, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsSIpHas,
MOHHAs, METaJUIMYecKasi), Xapakrep cpeAbl B BOAHBIX PACTBOPAX HEOPTaHUYECKHX
COCIUHCHMI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIICKHOCTh HEOPTAHUUECKUX
BELIECTB 10 UX COCTaBY K ONpPENEIEHHOMY KJacCy/Tpylie COeAMHEHUN (IpOCThIe
BEIIIECTBA — META/UIbl U HEMETAaJUTbl, OKCUJbl, OCHOBAHUS, KUCIOTHI, aM(POTEepHBIC
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUMN PACKPBIBATh CMBICI Mepuoaudeckoro 3axkona J{. 1.
MenpeneeBa U JIEMOHCTPUPOBATh €0 CHUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHYECKYIO (PYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMUUYECKuX dJieMeHTOB 1-4 mnepuonoB Ilepuoanyueckoil CUCTEMBI XUMHYECKUX
anemeHToB JI. M. MeHneneeBa, WUCHONB3ys MOHATHA «S-, P-, O-3JEKTpOHHBIC
opOuTanm», «IHEPreTUYECKUE YPOBHM», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XUMHUYECKHUX DBJEMEHTOB M HMX COEAUHEHUW MO MepuojaM U TpyIIaMm
[Tepnoanueckont cucTemMbl XuMrU4YecKux 3yemMeHToB . 1. Meneneesa;



chOpMUPOBAHHOCTh ~ YMEHHUW  XapakTepu30BaTh  (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE  CBOMCTBA  HEOPraHMYECKHX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOJATBEPkKAATh CYIIECTBOBAHWE TE€HETUYECKOW CBSI3M MEXKIY HEOPraHWYECKUMHU
BEILIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIU;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCH(PUIIUPOBATh XHMHYECCKHUE PEAKIUU T10
pa3IMUHBIM TpPU3HAKaAM (YUCIYy W COCTaBy pPEarupyroliux BEIIECTB, TEILIOBOMY
abdexTy peakiuy, W3MEHEHUIO CTEMEHEH OKHCICHUS JJIEMEHTOB, OOpaTUMOCTH
pEeaKIMK, YYaCTUIO KaTaanu3aTropa);

c(OPMHUPOBAHHOCTh YMEHHUH COCTABJISITH YPaBHEHUS PEAKIMN pa3InYHBIX
THUTIOB, TIOJIHBIE M COKpAIIEHHBIC YPaBHEHUS PEAKIMi MOHHOTO OOMEHA, yYWUTHIBAS
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

c(OPMUPOBAHHOCTh ~YMEHUW  MTPOBOJUTH  PEaKUUU, MOATBEPKIAIOIINE
KAQUEeCTBEHHBII COCTaB pAa3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, paclO3HABAThH
OTBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAaX HEOPraHUYECKHUX
BEIIIECTB;

chOpPMHUPOBAHHOCTh ~ YMEHHMH  pacKpbhIBaThb  CYHIHOCTh  OKHUCIIHMTEJIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMIl IMOCPEACTBOM COCTAaBJICHHUS 3JIEKTPOHHOrO OanaHca
3TUX PEaKINM;

c(hOpPMUPOBAHHOCTh YMEHUM OOBSCHSITH 3aBUCUMOCTb CKOPOCTH XUMHYECKOU
peaKIuu OT pa3IUYHBIX (PAKTOPOB; XapaKTEP CMEIICHUSI XUMUYECKOIO0 PaBHOBECHS B
3aBUCUMOCTH OT BHeNIHero Bo3aeicTsus (mpuniui Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHUW  XapaKTEpPU30BaTh XUMUYECKHUE MPOIECCHI,
Jexalye B OCHOBE MPOMBINUIEHHOTO MOJIYYEHUS CEPHOM KHUCIOThI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTh MPEICTABICHUN 00 OOIMX HAyYHBIX NPUHIUIAX U
AKOJIOTMYECKUX MTPoOIeMax XUMUUECKOTO TPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYHCICHUS C UCIOJb30BAHUEM
MOHSITUSL «MACCOBasl JIOJISI BEIIECTBA B PACTBOPE», 00ObEMHBIX OTHOIICHUM Ta30B MpU
XUMUYECKUX PEaKIMAX, MacChl BEIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, TEIUIOBOrO 3(¢eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEILIECTB, IPEBPAIECHUS U COXPAHEHHUS SHEPTUU;

c(hOpPMHUPOBAHHOCTh YMEHHUHN COOJIOJATh MpaBuia IMOJb30BAHUS XUMHUYECKOU
MOCYy/ION W JTa0OpaTOpHBIM O0OpYJIOBaHHMEM, a TaKXKe NpaBuja oOOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMHU TIO BBIMOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATH XUMUYECKUN
AKCIEPUMEHT (pa3yioKEHHE MEePOKCUAa BOJOPOJa B MPHUCYTCTBUU KaTaau3aTropa,
OTIPEJICJICHUE CPEeJIbl PACTBOPOB BEILIECTB C TMTOMOIIBI0 YHUBEPCATIBHOTO MHAMKATOPA,
BIIMSIHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM peakIuu, pPeaKiuu



MOHHOTO OOMEHa, KaueCTBEHHbIE peakuuu Ha cynbdar-, KapOOHaT- U XJIOPUA-
aHWOHBI, Ha KAaTHOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIBHBIX 3ajad IO TeMaM
«Meramne» u «Hemeramiby) B COOTBETCTBUHU C MTPaBUIIAMU TEXHUKU O€3011aCHOCTH
Opyu OOpalllEeHUH C BELIECTBAMHU U JJAOOPATOPHBIM O00OPYIOBAHMEM, INPEACTABIATH
pe3ynbTaThl  XMMHUYECKOTO  JKCIepuMeHTa B ¢dopMe 3amucu  ypaBHEHHA
COOTBETCTBYIOIIMX pEaKIuii U (OpMyIHpOBaTh BBIBOJBI HAa OCHOBE JTHX
pE3yNbTATOB;

C(OPMUPOBAHHOCTh YMEHUI KPUTUYECKH AaHAJIU3UPOBATh XUMHYECKYIO
MHPOpMAIMIO, TOJIYy4aeMyl U3 pa3HbIX MCTOYHHMKOB (CpelICTBa MacCOBOM
KOMMYHHKAIN, UHTEpHET U APYTHUX);

c(hOpMHPOBAHHOCTH yYMEHUM coOI01aTh npaBuiia AKOJIOTHYECKHU
[eJIECO00PA3HOr0 TMOBEACHUST B OBITY U TPYAOBOM JEATENBHOCTM B LEJAX
COXPAHEHUSI CBOETO 3J0pPOBbS M OKpPYXKAlOLIEH NPUPOIHON Cpeapl, OCO3HABATh
OMACHOCTb BO3JICHCTBUS Ha JKUBBIE OPraHU3MBbI OINpPENEIEHHBIX BELIECTB, MOHUMAs
cmbpic nokazatenss IIJIK, mnosicHATe Ha mnpuMepax crnocoObl YMEHBUIEHUS U
MpEeA0TBPALIEHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa;

g 00y4YaroIMXCs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHE
NPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAX IIO3HAHMS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL  CIEeNbIX M CIa0OBUIANIMX OOYYAIOMIMXCS: YMEHUE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuil JI. Bbpaitns mig 3anucu XUMHYECKUX

dbopmy.



HOYPOYHO-TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
=
S
5| 8 Kou-
= 3 HasBanue pa3nena, ypoka O"BO
2| 2 4acoB
=)
%
Tema 1. BemecrBo 16
1 1 WNuctpykrax no Th B kabuHeTe XUMHUHA. ATOMBI, MOJIEKYJIbI, 1
BEIECTBA
2. | 2 | PacueTsl M0 XUMHUYECKUM QopMyIamMm 1
2 2 Ctpoenue aToma 2
5. 5
6. 6 | XuMuueckas CBI3b 3
7. 7
8. 8 | ArperaTHble COCTOSHUS BEIIECTBA 1
]9_0 190 [Tepuonmueckuii 3akon J1. . MeHnneneeBa 2
11. | 11 | PactBOpHI 1
12.| 12 | Pemenwne 3ama4 mo Teme «PacTBOpBI» 1
13. | 13 | KomiouHbie pacTBOPBI 1
14. | 14 | DnexkTponuTHYECKasi AUCCOLMALIHS 1
15. | 15 | KucnotHoCTh cpenbl. MHIUKATOPHI 1
16. | 16 | O6o6miaroniee NOBTOPEeHHE M0 TeMe «BemecTBo» 1
Tema 2. XumMnyeckue peakiuu 19
17.] 1
18. | 2 | YpaBHeHUS XUMHYECKUX PEAKIIUN M PACUETHI 10 HUM 3
19.| 3
gg g Peaxkiuu nonnoro ooMeHa 2
22.| 6 | I'maponus coneit 1
23.| 7 KauectBenHble peakiinu 2
24. | 8
25 | 9 PemeH.Ier 3a/1a4 10 TeMe «YPABHEHUS XUMUYECKHUX PEAKIINN 1
U pacy€Thl O HUMY
26.| 10
27.| 11 | OKuCIUTENHHO-BOCCTAHOBUTENILHBIE PEAKIINU 3
28. |12
gg 12 DIEKTPOIHN3 2
31 | 15 Penrenue 3aa4 o TEME «OKHCIUTEILHO- 1
BOCCTAHOBUTEJIbHBIE PEAKIIHI)
32.| 16 | IpakTuueckasi padora Ne 1 Pemenue sxcriepuMeHTaTBHBIX 1




3a71a4 MO0 TeMe «XUMUYECKUE PEAKLIUI)

O6oOmatomee moBTOpeHHEe 10 TeMaM «BemecTtBo» U

33. | 17 1
«XMMHYECKHE PEAKLIAH
34. | 18 KonTposabnass paGora Ne 1 «BemecrtBo. Xumuueckue 1
peaKIum
35. | 19 | AHanu3 KOHTPOJILHOW pabOTHI M paboTa HaJ OMIMOKAMHU 1
Tema 3. Heopranuueckasi XumMust 12
36. | 1 | Kiaccudukanusi HEOpraHMYECKHUX BEIIECTB. 1
37 | 2 IIpoctblie BemecTBa — HeMeTalibl. PU3nUecKue CBOMCTBA 1
HEMETAJUIOB. AJUIOTPONHUSL.
38. | 3 | Xumuueckue CBOMCTBa HEMETAIIJIOB 1
39 | 4 IIpoctelie BemecTBa — MeTailibl. PuU3nUecKue CBOMCTBA 1
METAaJUIOB.
40. | 5 | CnnaBsl 1
41.| 6 .
10 7 XUMHYECKUE CBOWCTBA METAIIJIOB 2
43. | 8 | Meraibl B mpupoe. 1
44.| 9 | Iloxyyenne MetamnoB. Meramryprus 1
45. | 10 IIpakTuyeckas padora Ne 2 «[lonyuenue menrHoro 1
Kyopoca
46. | 11 | Pemrenune 3agau 1
47| 12 Ob6o6maromee moBropenue no Teme «Heopranudeckas 1
XUMUS
Tema 4. HayuHbie 0CHOBBI XHMHYE€CKOT0 MPOU3BOJACTBA 10
48.1 1 .
29 | 2 Bpems B xumuu. CKOpOCTh XUMHUYECKUX pEaKLInn 2
50.| 3
51 | 4 XUMHYECKOe paBHOBECHE U (haKTOPbI, HA HETO BIUSIOLIUE 2
50 | 5 Hayunsie TTPUHITUITHI OpraHU3aI’ XUMHYECKOTO 1
IPOM3BOJICTBA
53.| 6 | Hedrs. [Ipuponnsrii ra3 u sHEpreTHKa 1
54.| 7 | O6obOmatomiee moBTOpeHHe Mo TeMaMm «Heopranudeckas 2
55. | 8 | xumusa» u «HaydHbie OCHOBBI XUMHUYECKOTO MPOU3BOJICTBAY
56.| 9 Kontpoasnas padora Ne 2 «Heopranuueckas xXumus. 1
HaydHbIe OCHOBBI XHMHUYECKOTO IPON3BOICTBAY
57.| 10 | AHanu3 KOHTPOJILHOU paboThl U paboTa HaJ OIIMOKAMHU 1
Tema 5. Xumus B )KM3HH U B 001IeCTBE 8
58.| 1 | Xumus numnm. 1
59.| 2 | JlekapcTBEHHbIE CPEICTBA 1
60. | 3 | Kocmernueckue n maphroMepHbIe CpeCTBA. 1
61. | 4 | bertoBas xumus 1
62.| 5 | XuMus B CEIBCKOM XO035HCTBE 1
63.| 6 | XuMus B CTpOUTENBCTBE 1
64.| 7 | Heopranndeckue marepuaisl. [INTMEHTBI U Kpacku 1
65. | 8 | «3eneHas» XumMus 1
OBOBUHIEHHUE 3
66. | 1 O06o0menre 1 cucTeMaTu3aIus 3HaHU Mo XUuMuu 3a Kype 11 1

KJj1acCcCa




67.

Hrorosasi xkoHTpoJbHass padora mo kypcy xumum 11
KJacca

68.

AHaJn3 KOHTPOJIbHOW paboThl. ITOrOBBIN ypOK MO XMMHUU 32
kypc 11 knacca




11 KJIACC

KoanuecTBo 4yacoB

Ne Tema ypoka Konrpoanr  IIpakruuec = [ara JJIeKTPOHHBbIE LU (ppPOBHIE
n/n Bcero HbIE KHe U3y4eHus o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
X UMIUCCKII SIIEMEHT. ATOM. https://lib.myschool.edu.ru/market?filters:%
1 T S ——— 1 22subjectlds%22%3A%5B%22295%22%5
D%2C%22schoolClasslds%22%3A%2211
aToOMOB %22
[Tepuonuueckuii 3aKOH U
[epuoanueckas cucrema https://lib.myschool.edu.ru/market?filters=%
5 XUMHYECKHUX 31eMeHTOB /JI. . 1 22subjectlds%22%3A%5B%22295%22%5
MenneneeBa, UX CBA3b C D%2C%?22schoolClasslds%22%3A%2211
COBPEMEHHOI TEOpUEN CTPOCHUS %22
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMUUYECKHX AJIEMEHTOB
M MX COCJIMHCHHUH 110 IPyIIaM U https://lib.myschool.edu.ru/market?filters=%
3 nepuoaaM. 3HaUCHHE 1 22subjectlds%22%3A%5B%22295%22%5
MEPUOINYECKOTO 3aKOHA U D%2C%22schoolClasslds%22%3A%2211
CHUCTEMbI XUMHUYCCKUX M
anemenToB J[.11. Menaeneera B
pPa3BUTUU HAyKU
CtpoeHue BemiecTna. ) )
XAMUYECKas CBA3D, 68 BHIBL https://l|b.mvschool.edu.ru/market?flltersz%
4 MEXAHM3MbI 06PA3OBAHIS 1 22subjectlds%22%3A%5B%22295%22%5
. D%2C%22schoolClasslds%22%3A%2211
KOBAJIEHTHOM CBSI3H. 0622
Bonoponnas cBs3b
5 BanentHocTb. 1 https://lib.myschool.edu.ru/market?filters=%
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DIEeKTPOOTPULIATENHHOCTb.
Crenedb okucieHus. Bentectsa
MOJICKYJIIPHOTO 1
HEMOJICKYJISIPHOT'O CTPOCHUS

22subjectlds%22%3A%5B%22295%22%5
D%2C%22schoolClasslds%22%3A%2211
%22

[TonsTHE O IUCTIEPCHBIX
cucremax. Mcruansie n

https://lib.myschool.edu.ru/market?filters=%
22subjectlds%22%3A%5B%22295%22%5

6 KOJUIOIIHBIC PACTBOPBIL. D%2C%22school Classlds%22%63A%2211
MaccoBas qoJist BelecTBa B %22
pactBope
Egﬁgiii::;;ﬁ;pramqecmx https:/_/lib.mvschool.edu.ru/market?fiItersz%
7 S o ——— 22subjectlds%22%3A%5B%22295%22%5
' D%2C%22schoolClasslds%22%3A%2211
CBA3b HCOPraHUMYCCKUX BCHICCTB, %22
Pa3JIMYIHBIX KJIACCOB
Krnaccudukanus XuMHIeCKUX
giiﬁgﬁj;f:;i?;:;ezg; https://lib.myschool.edu.ru/market?filters=%
8 COXPAHEHNS MACCHI BEMIECTE: 22subjectlds%22%3A%5B%22295%22%5
’ D%2C%22schoolClasslds%22%3A%2211
3aKOH COXpaHCHU U 022
MIpEBpaILlEeHUs DHEPTUHU [IPH
XUMHNYCCKUX peaKuI/mx
CKOpOCTH peakipy, OBpaTHMELS https:/_/lib.mvschool.edu.ru/market?fiIters=%
9 X 22subjectlds%22%3A%5B%22295%22%5
PCAKIIIH. AMMHIHCECKOC D%2C%22school Classlds%22%63A%2211
paBHOBECHE %22
[IpakTnueckas padora Ne 1.
10 «BnusiHue pa3nu4HbIX (HaKTOPOB

Ha CKOPOCTb XUMHYECKOMN
peaknuuun»
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DNeKTpoNIUTHYECKAst
mucconnanus. [lonsrue o
BOIopoiHOM Mokasareie (PH)

https://lib.myschool.edu.ru/market?filters=%
22subjectlds%22%3A%5B%22295%22%5

11 pactTBopa. Peakiii HOHHOTo D%2C%22schoolClasslds%22%63A%2211
obmena. ['maponus 9622
OpraHUYEeCKUX U
HEOPraHUYECKHUX BEILIECTB
OKHCIUTENBHO- https://lib.myschool.edu.ru/market?filters=%
12 BOCCTAHOBHUTEJILHBIE PEAKITUH. 22subjectlds%22%3A%5B%22295%22%5
[TonsiTre 06 snexTponnse D%2C%22schoolClasslds%22%3A%2211
pacIIaBoB U pacTBOPOB COJIECH %22
KontposnbHas pabora mo
13 pasneny «TeopeTnueckue
OCHOBBI XUMHH
MerTamisl, UX ITOJIOKCHHE B
Ilepnonuueckoit cucreme https://lib.myschool.edu.ru/market?filters=%
14 XAMUYECKUX deMeHToB /1. U. 22subjectlds%22%3A%5B%22295%22%5
MeHeneeBa 1 0COOEHHOCTH D%2C%22schoolClasslds%22%3A%2211
cTpoenus aroMoB. O6mue %22
(u3nuecKkre CBOMCTBa METAIIOB
CLUTABEL METAILIOB. https:/_/lib.mvschool.edu.ru/market?fiIters:%
15 ) P —— 22subjectlds%22%3A%5B%22295%22%5
. D%2C%22schoolClasslds%22%3A%2211
HaIpsHKEHUH METaJIOB %22
XHUMHUYECKHE CBOMCTBA https://lib.myschool.edu.ru/market?filters=%
16 BOKHEUIIINX METAJUIOB (HATPUA, 22subjectlds%22%3A%5B%22295%22%5
Kallui, Kalbluii, MarHHii, D%2C%22schoolClasslds%22%3A%2211
ATIOMUHUN) U UX COSTUHEHHI %22
17 XHWMHYECKHE CBOMCTBA XpOMa, https://lib.myschool.edu.ru/market?filters=%
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MEIU U UX COEIAUHEHUIN

XUMUYeCKHEe CBOMCTBA IIUHKA,

22subjectlds%22%3A%5B%22295%22%5
D%2C%22schoolClasslds%22%3A%2211
%22

https://lib.myschool.edu.ru/market?filters=%
22subjectlds%22%3A%5B%22295%22%5

18 JKejle3a U UX COeTUHEHUHN D%2C%22schoolClasslds%22%3A%2211
%22
[TpakTrueckas padota Ne 2.

19 "PermieHne sKCIepUMEHTAIBHBIX

3a1ad4 1o reme «MeTtais"
HeMeTaJ'IJ'IBI, HUX IIOJOXKCHHC B . .

o https://lib.myschool.edu.ru/market?filters=%
[Iepnonnueckoii cucreme .

20 1 22subjectlds%22%3A%5B%22295%22%5
XHMITACCIUX SNEMEHTOB . . D%2C%22schoolClasslds%22%63A%2211
MenzeneeBa 1 0COOEHHOCTH 0622
CTPOCHHUS aTOMOB
dusnueckue cBOMUCTBA . .

https://lib.myschool.edu.ru/market?filters=%
HEMETAJUIOB. AJUIOTPONIUS ;

21 ( 22subjectlds%22%3A%5B%22295%22%5
HEMETaIJIOB (Ha mpuMepe D%2C%22schoolClasslds%22%3A%2211
KHCIopoJa, cepsl, hocdopa u 0622
yriepoja)

X o https://lib.myschool.edu.ru/market?filters=%
HUMHUYECKHE CBOICTBA .
29 CUTOLCHOB. CEDLL H HX 22subjectlds%22%3A%5B%22295%22%5
> p D%2C%22schoolClasslds%22%3A%2211
COEIUHEHNI 0622
https://lib.myschool.edu.ru/market?filters=%

93 XuMHUYecKre CBOMCTBA a30Ta, 22subjectlds%22%3A%5B%22295%22%5

dhocodpa u UX COeTMHEHUI D%2C%?22schoolClasslds%22%3A%2211
%22
24 XUMHYECKHE CBOMCTBA https://lib.myschool.edu.ru/market?filters=%

yIJIepoJia, KpeMHUS U UX

22subjectlds%22%3A%5B%22295%22%5
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COE€IUHEHUN

D%2C%22schoolClasslds%22%3A%2211
%22

[IpuMeHeHne BaKHEUIINX

https://lib.myschool.edu.ru/market?filters=%
22subjectlds%22%3A%5B%22295%22%5

25 HEMETAJJIOB U UX COCIUHCHUU D%2C%22schoolClasslds%22%3A%2211
%22
O060011IeHNe U CUCTEMATU3AIIHS ) )
o https://lib.myschool.edu.ru/market?filters=%
3HAaHUH 110 Teme «HeMeTamably. -
26 B 22subjectlds%22%3A%5B%22295%22%5
PIHAMCICHIA T YPaBHEHILIM D%2C%22schoolClasslds%22%3A%2211
XUMUYECKUX PEaKIUN U %22
TEPMOXHUMHUYECKUE PACUETHI
[IpakTuueckas padorta Ne 3.
27 «Pemienne s3xkcrepuMeHTaIbHBIX
3agad o teMe "Hemeramier"»
28 KontposbHas paboTa mo temam
«Metamwe» u «HemeTamis»
Heopranuueckue u https://lib.myschool.edu.ru/market?filters=%
29 OPraHUYeCKHUE KUCIIOTHI. 22subjectlds%22%3A%5B%22295%22%5
Heoprannueckue u D%2C%22schoolClasslds%22%3A%2211
OpraHUYeCcKUe OCHOBAHUS %22
AM@oTepHbIE HEOPTAHUYECKUE 1 ) )
https://lib.myschool.edu.ru/market?filters=%
OpraHUYECKUE COCTMHEHUSI. -
30 L eHETHICCKAS CBAAE 22subjectlds%22%3A%5B%22295%22%5
D%2C%22schoolClasslds%22%3A%2211
HEOPraHUYEeCKUX U %22
OpraHUYEeCKUX BEUIECTB
Ponb xuMun B obecnieueHnn https://lib.myschool.edu.ru/market?filters=%
31 DKOJIOTUYECKOM, 22subjectlds%22%3A%5B%22295%22%5

SHEPreTUYECKON U MUILEBOU
0€301acHOCTH, Pa3BUTUHU

D%2C%22schoolClasslds%22%3A%2211
%22
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

Xumus, 11 knace/ Epemun B.B., Ky3smenko H.E., /Ipo3znoB A.A., Jlynun
B.B.; nox penaknueit Jiyanna B.B., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxkuinonepHoe obiiectBo «M3naTenbcTBo
«IIpocBenieHue»

Xumus, 10 xknace/ Epemun B.B., Ky3emenko H.E., JIpoznoB A.A., JIynun
B.B.; nox penakuueit Jlynuna B.B., O01iectBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/IPODA»; AkuronepHoe obmectBo «M3narenscTBo
«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Meroanueckoe nocodue k yueonnkam B. B. Epemuna, H. E. Ky3smenko, B. 1.
Tepenuna u ap. «Xumus. bazossiii ypoBenb». 10—11 ki. / B. B. Epemun, A.
A. Hpoznos, 1. B. Bapranosa

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://resh.edu.ru/

https://myschool.edu.ru/

https://prosv.ru/subject/chemistry.html
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