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HOACHUTEJBHAA 3AIINCKA

[IporpammMa 1O XWMHM Ha YpPOBHE CpeIHEro o0mero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHU K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAMMBbI CpeAHEro o001iero o0pa3oBaHUs
(®OIT  COO), npencrapieHHbix B DenepalibHOM  TOCYIapCTBEHHOM
obpazoBatenbHoM cranHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuuy, peaqu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKEHU «CTpaTernn pa3BuUTUs BocIHTaHUs B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamMera «Xumus» 1ig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToB OOyuYeHUs U TpPeOOBAaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIMM O3TallOM peaju3alud Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHHA. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHusl CPeiCTBAMU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMxX 1ened M MNPUHLMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUSI 00 OKpPY)KAIOIIeM MHpPE KaKk O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00J1aCTSIMU IPUMEHEHUS.



TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U JKM3HU KaXJIoro ujeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMU HamlpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHUsl B pa3JIMYHBIX 00JIACTSAX, HE CBI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsomMA  npeaMeTa  «XHUMHs»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHSI», OCHOBHBIM
KOMIIOHEHTOM COZEpaHHsI KOTOPBIX SBJIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAaHHWM MO HEOPraHWYECKON XMMHUU (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUU) U
opraHnyeckol xumuu. @OpMHPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YUYECHHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOopraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4YeOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
MPEACTABICHUS] O XUMUYECKOM CBS3H, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yrjaoM 3peHUss B IMpeaMeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUUECKH MaTepuan U (AaKTOJIOTMUECKHE CBEACHHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYE€HHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKUX MO3UIUH,
riy0oke TIOHSATh MCTOPUYECKOE W3MEHEHHE (YHKIMH H3TOro 3akoHa — OT
00001aroIIei 10 0OBICHSIONMIEH U TPOTHO3UPYIOIIECH.



Enunas cucreMa 3HaHUN O Ba)XHEHIIMX BEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaxX M NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTAX TMpOTEeKaHus jaonoyHseTrcss B kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTHUUECKUA U TPUKIATHON
XapakTtep. OTH 3HAaHUS CHOCOOCTBYIOT IOHMMAaHUIO B3aUMOCBSI3U XUMUHU C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPAKTHUUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHMSI K MPOIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUYECKUX MPUIOKEHUN XHUMHH, TOMOTaroT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIMIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
OpUMEHATh €€ U1 TIONOJIHEHUS 3HAHUM, pEeIIeHUS HWHTEIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1enoM cojpepxanue yueOHOro
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  WU3YyYEHHUS.  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
bunocodckux uaeH, Takux Kak: MaTepuaibHOE €JIMHCTBO HEOPraHUYECKOro M
OpraHMYEeCcKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYTEM OSKCIEpPUMEHTa U
pelieHrus TMPOTUBOPEYMM MEXAy HOBBIMU (paKTaMd M TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIU XMMHUHU B PEHIEHUU 3KOJOTHYECKUX NpodieMm, a
TakKe MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUsI HOBBIX
TEXHOJIOTUI U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALIUU
OoOy4Yarommxcsi MPUHATHIC MNPOrpaMMOM MO XMMHUHU MOJXOJbl K OIpPEIeICHUIO
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIBHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: peUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX /171l IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIIEN0BATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke npemnojgaBaHus XMMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK ¥ HAa YPOBHE CpeIHEro 001Iero oopa3oBaHus, MpY ONpeeICHUN
COJIEpPKATEeIbHOM XApAaKTEPUCTUKHU LIeJIed W3Y4YeHHUs MpeaMeTa HarpaBiIeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIEATEIIbHOCTH 4Y€JIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LeNed U3y4YeHUs
npeaMeTa SBIISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IIEJISIMU HU3YyUYCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) siBIsIIOTCSA:

e (opMHUpPOBaHHME CHCTEMBl XHUMHUYECKMX 3HAHUW KaK  Ba)KHCHIIICH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPA, B OCHOBE KOTOPOU



JeXaT KIIYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHUE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB W XHUMHYECKUX SBJICHUM,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOM U MOBCEAHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TpaBUII
0e30macHOro 0OpallleHus C BEIIECTBAMH.

Hapsiny ¢ aTum, conepxaTesibHasi XapaKTepUCTUKA 1IeJied U 3a/lay U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpEernojaBaHUM XUMUM B OOJbIIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOydyeHUus, OpPHUEHTUPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BIaJCIOIIEro He
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCO0aMU U
YMEHHUSIMH aKTUBHOTO TOJIYYCHHS 3HAHUN W MPUMEHEHHS UX B PEATbHOMN KU3HU
JUISL pEIICHUs] TPAKTUUECKUX 3aj1au.

B cBs3u ¢ 3TUM mnpu U3ydYeHMH IMpeaMeTa «XUMHs» JTOMHHHUPYIOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE IENH U 33291, KaK:

ajanTanusl 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIJICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aromMxcs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAuY€HUE ISl Pa3MyHbIX BHU/IOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOUcKa, aHaiuu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX Ui TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BXHOC MECTO B T[IO3HAHWW XHMHH, a TaKXKe IS OLEHKH C TMO3UIUI
IKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEJIBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEHM 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSMH, UCIIOJIH30BAThH
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH JIsA TMOMCKAa U aHalu3a y4eOHOW |
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO



HEOOXOJMMBI, B YAaCTHOCTH, MpU IUIAHUPOBAHWU U MPOBEJECHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBJICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEIICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIONOIB30BaHNUs, TIOTIOTHEHUS SHEPTeTHUYECKUX PECYPCOB U
COXpaHEHHUs] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOro
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3J0pPOBbIO, a TakKe NPHOOPETEHHS OIbITa
UCIIOJIb30BAaHUSl TOJIYYCHHBIX 3HAHUM s MPUHATHS TPAMOTHBIX PELICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBJICHUSIMHU.

B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHUS
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
IPEIMETBD.

OO1ee yncno 4acoB, OTBEAEHHBIX JJISI U3YUCHHUS] XUMUH, HAa 6a30BOM ypOBHE
cpeaHero oobmiero oopazoBaHusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COJEPKXAHUE OBYUYEHUA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUN dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpaAIs AaTOMOB.

[leprognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U [lepmoamdyeckoil CUCTEMBI
xuMuueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHUS CBOWCTB XUMHYECKHX JJIEMEHTOB W
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpyHnaM M IEpUoaaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBsS3b. BHAbl XHUMHUYECKOW CBSI3H
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomopoanas cBsi3b. BaneHTHOCTb. JIEKTPOOTPHUIATEIHHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MMOCTOSHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALNINYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbix cucreMax. VICTUHHBIE UM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10151 BelIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Homenxkiatypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumudeckas  peakmusa.  Krnaccudukammss  XMMHUYECKHX — peakiuid B
HEOPraHUYECKOM M OpPraHMYeCKOW XMMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPALICHUS SHEPTUHN TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOEe paBHOBecue. DakTOphl, BIMAIOIIME HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTpoauTryeckas aucconuanusa. CHIbHBIC U cl1a0bie IeKTposuThl. Cpema
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHs] BEIIECTB M HUX MPEBPallCHUIN:
neMoHcTpanus Tabiaui «Ileproguyeckas cucrema XxuMudeckux saeMentos 1. U.



MeHnneneeBay, U3ydeHHE MoOJieNied KPUCTAUIMYECKUX PENIETOK, HaOIoJAeHUuEe U
OMHMCaHUEe JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHEe MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3AaTOPA, ONPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAaKUUH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nnyHbiX (GakTOpOB HA CKOPOCTH
XUMHYECKOU pEeaKIm.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pacUE€Thl C HMCIIOIb30BAHUEM IOHSATHUSI «MAcCOBas
JTOJIs1 BELIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoamueckor cucreme
xumudeckux dnemeHToB [[. M. MenaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
®dusnyecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCIIOpoJa, cephbl, pochopa u yriiepoaa).

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

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnsl. [lonoxenne meramioB B llepuonnueckoil cucremMe XUMHUYECKUX
anemenToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUI P HAIIPSIKEHUM METAIIOB.

XUMUYECKHE CBOWMCTBA BAXKHEWIMX METAUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl momydeHus: MetauioB. [IpruMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W HMX IPEBpaICHUN:
U3y4YeHUE KOJUICKINH «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHHWE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCH]IA ATIOMUHHUS C PACTBOpaMU
KHUCJIOT U LIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHble 3anaumn.

Pacuétel macchl BemiecTBa M 00bEMaA ra3oB MO WM3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
U3 BEIIECTB UMEET IPUMECH.

XuUMHUS U )KU3Hb

Ponp xuMum B oOecriedeHUH 3KOJIOTHYECKOM, SHEPreTHYeCKON U IHIIECBOM
0€30MacHOCTH, Pa3BUTHH MEAWIMHBL [loHSATHE O HAYYHBIX METOAAaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEaAKIUH.



ITpencraBiaenuss 00 OOMmMMX HAaydyHbIX HPUHLUIAX [POMBIIIIEHHOIO
IOJIyYECHUS BaXKHEHIINX BEILIECTB.

UYenoBek B MHUpE BEIIECTB M MATEpUAIOB: BAKHEUIIHME CTPOUTEIbHBIC
MaTepuayibl, KOHCTPYKIHMOHHBIE MaTepuasbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yao0peHus.

XAMHS W 310pPOBBE 4YEJIOBEKA: IPaBHJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0e30MacHOTO HCIONIb30BAHMS MpenapaToB OBITOBOM XUMUHU
B [IOBCETHEBHOU KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss  MeXNpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM OOwwed u
HEOpraHW4eCcKoM XUMHuM B 11 Kiacce oCylIeCTBISETCS Yepe3 MCIIONIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TMOHATHH, SBISIOMIMXCS
CUCTEMHBIMU JIJIs1 OTIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, MEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHNUE, U3MEPEHUE, SIBIICHUE.

®dusznka: MaTepusi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, (PU3MUECKHUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTaHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHonorus: XMMHYECKasi NMPOMBIIIIIEHHOCTb, METAJUTyprus, IPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
IPOMBIIIUIEHHOCTh,  (papMalleBTHUECKasi  MPOMBIIIIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIPEernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHasoB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUU.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM CpeIHEro oO0mero o0pa3oBaHus (JIXYHOCTHBIM,
METanpeAMETHBIM W TpeaMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakAaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4KMe MOTUBALIMH K OOYyYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABUTh
LEJU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTa «XHUMUS» AOCTHTAlOTCA B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)KIaHCKOIo OOIIeCTBA, MPUHATBIMU B OOILECTBE
HOpMAaMH ¥  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIleccaM
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaxkaroT
c(OpPMHUPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIHbHOCTH
oOyyaroluxcs Mo peajin3aluy NPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [JEATEIIBHOCTH TMpPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX W MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHAIHU3€ PA3TUYHBIX BUJIOB YUeOHOI 1eATEeIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYECTBECHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh PEe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHanu3e WHQOpMalMU O MEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE ITOBEJACHUE M IIOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOoBOro U 0Oe30MmacHoro obpas3a JKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOtoIeHUsT TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM UM  JPYruxX BHAAX
NesTEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IMdHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUI M0 XUMUHU;



YBaXEHHUS K TPYAY, JHOIAM TPyAa U pe3yIbTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJbHONM TPaeKTOPHUU
oOpazoBaHus, Oyaymiedl mpodeccur W peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHMMAHMS TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
HPKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOIHON U COLUAIIBHON CPENbL;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJNb30BAaHUSA JOCTHXKEHUW XUMHH  JUIs
pELIEHHS] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN OKPYKaKOIIEH
MPUPOJHON CcpeJlie, YMEHUsI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJOTHUECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeMUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MPEACTaBICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOM HANpPaBICHHOCTH W BaXHOM pOJH B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI100aTbHBIX MpoOsieM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUHM MEAMIIMHBI, OOECIEUEHHH YCIOBHUUI
YCHENIHOTO TPpyJAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTEeCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
noJlydyaeMble 3HAHUA JIJIs aHAJM3a U OOBSICHEHUS SIBIICHUM OKpPYKAIOIIEro MUpa u
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
pereHust mpodJieM B peasIbHBIX JKU3HEHHBIX CUTYaAIUX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON 1A TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJia B pa3iIuYHbIX chepax MmpodeccrnoHaTbHON
JESITEIBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MeramnpeamMeTHble pe3yiabTaThl OCBOCHHS y4EOHOTO IMpeaMeTa «XUMUus» Ha
YPOBHE CpeaHero oomiero 06pa3oBaHus BKIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOIICHAYYHBIE TIOHATHUS, OTPaKaIOIINe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
MPOIIECC, CHCTeMa, HAyYHBIA (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUs (IMO3HABATENbHBIC, KOMMYHUKATHBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroIuXCs;
CIIOCOOHOCTD 00yyJaroImmxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH M  PETYJISTUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HABaTeJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrMUYecKue AeiicTBHS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LEIH JESITEIbHOCTH, 3aJaBasi MapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE TOHSITHS JJIsI OOBSICHEHHS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIsd KJIAacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;



yCTaHaBJIMBAaTh MPUYMHHO-CJIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyX AeHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMbIe B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peaKknuu — TPU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYCCKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuu;

dbopMyIMpOBAThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITENIbHOTO TUIAHWPOBAHHS W  TPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIupoBaTh
0000IIEHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3yIbTAaTOB HCCIICTOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEHICHUS MPaKTUYECKUX 3a/lady, NPUMEHEHHUIO Pa3InIHBIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HAYy4YHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(POPMAIIMIO PA3IUYHBIX BUAOB U (HopM
MIPE/ICTABIICHNUS, KPUTHUECKU OILICHUBATH e JOCTOBEPHOCTH u
HEMPOTUBOPEYHBOCTH;

bopMyIMpPOBATH 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHpOpMaIMK, HEOOXOMUMOW Il BBIMOJHEHUS Y4YeOHBIX 3aaad
OIPEIIECIIEHHOTO TUTIA;

puOOpETaTh OIBIT KCIOJIB30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  TIpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);



UCIOJIb30BaTh HAyyHBbIM A3BIK B KayecTBE CpeAcTBa MHpu paboTe ¢
XMMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTEeMaTUYECKNUE) 3HAKU U CUMBOJIbL, (hOpMYJIbl, a0OpEeBUATYpPbI, HOMEHKIATYPY;

UCMOJb30BaTh M IpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKUE CpEACTBA
HarJIsAHOCTH.

OByaieHue YHHBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH 1CHCTBUAMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUAJIOTa U/WIN
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C NPE3CHTALMEN PE3YJIbTATOB IO3HABATEIBHOM JESITEIBbHOCTH,
IIOJIYYEHHBIX CAMOCTOSATEIIBHO WA COBMECTHO CO CBEPCTHUKAMU TP BBIIIOJIHEHUHU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIECAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BBHIBOIbBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HUCCIEAOBAHUN IYTEM COTJACOBAHMS IMO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OgBy1aieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOSITEIIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO I103HABATEIBHYIO
JEeATEIbHOCTh, Oompeneisiss €€ Leau M 3aJa4d, KOHTPOJIMPOBaTb U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEU JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CaAMOOLICHKH.



ITPEAMETHBIE PE3YJ/IBTATDBI
11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

cOPMHPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOHW COCTaBIIAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHMU MBINUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEHICHUS] TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAraloNIUe MOHATHSA (XUMUYCCKUH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUUYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAS, METAIUTMYECKAas, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl ~ XUMHYECKHX  PEAKIUH, PaCTBOpP, DIJIEKTPOJUTHI, HEICKTPOIUTHI,
AIEKTPOJIUTHYECKAS JUCCOLUHUALMSA, OKHUCIHUTEINb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pPEaKIuu, XUMHUYECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TEOPHS
IIEKTPOJUTHYECKON Auccoluannu, nepuoanueckuit 3akod JI. M. Menneneesa,
3aKOH COXPAaHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
NPy XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIUE B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUU U O€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHaBIIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHUY HEOPTraHMYECKUX BEILECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJAEITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblid ra3, YIJIEKUCIbIA Ta3, aMMHaK, ramiéHas
W3BECTb, HETAILIEHAS] U3BECTh, MUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONpPEJIESATh BaJIGHTHOCTh U CTETICHb OKUCIICHUS
XMMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOrO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsl, METAJUTNYECKAsi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BEIeCTBA (aTOMHAas, MOJEKYJSpHasi,
WOHHAs, METAJJTMYECKas), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIUHECHUM,



c(pOPMUPOBAHHOCTb yYMEHUI YCTaHABJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB I0 HX COCTaBY K OINpPENEIEHHOMY KJacCy/Tpymme
COEIMHEHUH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJIIbl, OKCUbI, OCHOBAHUS,
KHUCTIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MIEPUOIUYECKOTO 3aKoHa [l
U. MenneneeBa u 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xumudeckux siemeHToB JI. M. MenneneeBa, WCHONb3ys NOHATHA «S-, P-, d-
AIIEKTPOHHBIE opouTtanu, «QHEPreTUYECKUe YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHUX DJIEMEHTOB U MX COCIUHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucrempl XUMUYECKHX 351eMeHTOB 1. U.
Menneneena;

C()OPMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (ONUCHIBaTh)  0OIIME
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
IIOATBEPXKAATh CYLIECTBOBAHUE T'€HETUYECKOM CBSA3U MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIHMPOBATH XUMHUYECKUE PEAKLIUU IO
Pa3IMYHBIM IMpU3HAKaM (YUCILy M COCTaBy pEarupyrolliux BELIECTB, TEIIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, 00OpaTUMOCTH
peakliy, yYaCTUIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHI COCTaBJSATh YPaBHEHHUS PEaKUUW pPa3IUYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHbIE YPABHEHHSI PeaklUii HOHHOTO 0OMEHa, y4YUThIBas
YCJIOBHS, IIPX KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;

C(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUYECTBEHHBI COCTAaB pPAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBATh CYIIHOCTb  OKHCJIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
ATUX PEaKIHi;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKkuu OT Pa3IUYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHEIIHEro Bo3jaeiicTBus (npuniui Jle Ilarense);

cOpPMHPOBAHHOCTh YMEHUM XapaKTEepU30BaTh XUMUYECKHE IPOLECCHI,
JekKalye B OCHOBE IPOMBIIUICHHOTO IOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAyYHBIX MNPUHIIMIAX U
HKOJIOTUYECKUX MPOOIEeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PAacTBOPE», OOBEMHBIX OTHOILIEHUH Ta30B



pU XUMHYECKUX PEaKIUsIX, MAcChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (deKra peakiud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIO/IaTh TIPaBUIIa MOIH30BAHUS XHMHUYECKOM
NOCyJI0 ¥ JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXKe MpaBuiia OOpaleHUs C
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHI TIJAHUPOBaTh M BBINOJHATH XUMUYECKUUN
AKCIIEPUMEHT (Pa3joKEHUE MEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalW3aTopa,
ONpENEIICHUE Cpelbl PAaCTBOPOB BEMIECTB € IMOMOILBK) YHUBEPCAIBHOTO
WHUKATOPa, BIMSHUE Pa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peakIuu,
peakiuu MOHHOTO OOMEHAa, KaueCTBEHHBIE PEakiuu Ha cynbdar-, kKapOOHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBUM C MPAaBWIAMH TEXHUKU
0e30macHOCTH IpU OOpallleHUHU C BELIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM,
IOPEJCTaBIATh pPE3yJIbTaThl XUMHUYECKOIO SKCIEpUMEHTa B (QopMe 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUUil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIIOJaTh  TIpaBUiia  AKOJOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTbH BO3/CHCTBUS HA )KMBBIE OPraHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mHpuMepax CHocoObl yYMEHBIIEHUS H
MPEeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CIEeNbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpailins nis 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTuyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepuonnueckas cucTeMa XUMHYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Meraminl
2.2 Hemertamier 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 5
' BEIIECTB
Hroro no pazneny 17
Pasznen 3. Xumus u :Ku3HbL
3.1 XUMHSA U KU3HD 4
Hroro no pazgeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHME 11 kanacc

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3y4yeHus o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl

1 XHUMUYECKUH AJIEMEHT. ATOM. 1 bubmuorexa [JOK
DneKTpoHHas KOHPUTYpALUS aTOMOB 03.09.2025  https://myschool.edu.ru/
Ilepuonuueckuit 3akoH u [leprnoanyeckas

5 CHCTeMa XUMHYECKUX djeMeHToB /I, H. 1 bubmuorexa [JOK
MeHpeneeBa, X CBSI3b C COBPEMEHHOM 10.09.2025  https://myschool.edu.ru/
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX COCIMHEHUU
II0 Tpynnam U rnepuojam. 3HaueHHe bubnuoreka [IOK

3 1
MEPUOINYECKOTO 3aKOHA U CUCTEMBI 17.09.2025  https://myschool.edu.ru/
xuMudeckux ayemenToB .M. Menaeneena
B Pa3BUTHUU HAYKHU
Crpoenue BeniecTBa. XuMHUUYECKast CBS3b,

4 €€ BUbI;, MEXaHU3MBI 00Pa30BaAHHUS 1 bubmorexa [IOK

T P 24.09.2025  https://myschool.edu.ru/

KOBAJICHTHOM CBsI3U. BogopoaHas cBsi3b
BaneHTHOCTh. DNEeKTpOOTPULIATETBLHOCTD.
Crenenb okucieHus. BemecTa bu6mmorekxa [IOK

5 1
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO 01.10.2025  https://myschool.edu.ru/
CTpOEHUSA

6 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. 1 bubnuotexa [JOK



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

0COOCHHOCTH CTpoeHUs aToMOB. O01ue

VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI. 08.10.2025  https://myschool.edu.ru/
MaccoBast 107151 BelIecTBa B pacTBOpe
Krnaccudukanusa u HoMeHKIIaTypa

7 HEOPraHUYECKUX COCAMHEHUM. bubnmoreka [JOK
['eneTnyeckast CBsI3b HEOPraHUYECKUX 15.10.2025  https://myschool.edu.ru/
BEIIECTB, PA3JIMYHbIX KJIACCOB
Krnaccudukanus XuMHYECKUX pEeakiui B
HEOPraHUYECKON M OPraHu4eCKOW XHUMHH.

8 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH bubmmorexa [IOK

P ’ 22.10.2025  https://myschool.edu.ru/

COXPAHEHHUS U TPEBPAIICHUS SHEPTUU MPU
XUMHYECKHUX PEaKIIHIX

9 Ckopoctb peakiuu. O6paTuMble peaKiuy. bubnnorexa [HOK
XHWMHYECKOE PAaBHOBECHE 05.11.2025  https://myschool.edu.ru/
[IpakTuueckas padota Ne 1. «Bnusiaue

10 a3 IMYHBIX (DAKTOPOB HA CKOPOCTh bubmmorexa [IOK
P parTop P 12.11.2025 https://myschool.edu.ru/
XUMHYCCKON peaKIhm»
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
[TousiTrie 0 BogopoaHOM mokasatese (pH)

11 acTBopa. Peakiinuu nonHoro ooMeHa bubmmorexa [IOK
P pa- ' 19.11.2025  https://myschool.edu.ru/
I'mpponus opraHnyeckux u
HEOPTaHWYECKUX BEIIECTB
OKHCINTENEHO-BOCCTAHOBUTEIHHBIC

12 eakuuu. [lonarue o6 anexTponauze bubmmorexa [IOK
P ' pv 26.11.2025  https://myschool.edu.ru/
pacImiaBoB U pacTBOPOB CoOJieit

13 KonrtponsHas pabota no pasaeny bubnnorexka [JOK
«TeopeTnueckre OCHOBBI XUMHUN» 03.12.2025  https://myschool.edu.ru/
MeTannsl, UX IMOJIOKSHHUE B

14 [Tepronnueckoit cucTeMe XMMUYECKUX bu6mmorexa [IOK
snemenToB JI. 1. MenaeneeBa u 10.12.2025 @ https://myschool.edu.ru/
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(hU3MYEeCKre CBONCTBA METAJIIOB

15 CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUM bubnmoreka [JOK
PAI HANIPSHKECHUH METAJIOB 17.12.2025  https://myschool.edu.ru/
XUMHYECKUE CBOMCTBA BAXKHENU X

16 METAJJIOB (HATPHIA, KaJTUui, KaIbIIUN bubmorexa [IOK

. DI, AT, - 24.12.2025  https://myschool.edu.ru/
MarHuii, aTFOMUHUIN) U UX COCTUHECHUI

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX bubnunoreka HOK
COeINMHEHNH 14.01.2026  https://myschool.edu.ru/

18 XHWMHUYECKHUE CBOICTBA IIUHKA, KEJIe3a U bubnmoreka [JOK
UX COCIUHEHUN 21.01.2026 @ https://myschool.edu.ru/
[IpakTuueckas padbora Ne 2. "Pemienue

19 IKCIIEPUMEHTAIBLHBIX 33724 110 TeMe bubmmorexa [IOK

P " 28.01.2026  https://myschool.edu.ru/
«MeTtamibby
Hemeranbl, uX moyioxxeHue B

20 [Iepnonnueckoil cucTeMe XMMAYECKHUX bubnuoreka [IOK
anemenTtoB JI. 1. Menpeneena u 04.02.2026  https://myschool.edu.ru/
0COOEHHOCTH CTPOEHHUS aTOMOB
Du3nYECKUE CBOKMCTBA HEMETAILJIOB.

21 ANIOTpONMs HEMETAIIOB (Ha IpUMepe bubmorexa LHOK

P prMEp 11.02.2026  https://myschool.edu.ru/
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)

99 XHUMHUYECKUE CBOKCTBA IaJIOT€HOB, CEPHI U bubnuorexa [JOK
UX COEIUHEHUHN 18.02.2026  https://myschool.edu.ru/

93 XUMHYECKHE CBOMCTBA a30Ta, (hochopa u bubnuorexa [JOK
UX COEAMHEHUN 25.02.2026  https://myschool.edu.ru/

24 XuUMHUYeCKre CBOMCTBA yriiepoa, bubnmoreka [JOK
KPEMHHS ¥ BX COSTMHEHUI 04.03.2026 | https://myschool.edu.ru/

o5 [IpuMeHeHrEe Ba)XKHEUIINX HEMETAILIOB U bubnnorexka [JOK
HUX COEIUHEHUN 11.03.2026  https://myschool.edu.ru/

26 OO0o061IeHre ¥ CHCTeMaTU3alus 3HAHUH 110 bubmmoreka [JOK
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teme «HeMeramnbly. Beraucnenus mno 18.03.2026 = https://myschool.edu.ru/
YpaBHEHUSM XUMUUYECKHUX PEAKIUN 1

TEPMOXUMHUYECKHUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME 1 buGnnorexa LIOK
" P " A 25.03.2026  https://myschool.edu.ru/

Hemeramner"»

28 KonrponsHas pabora mo remMmam 1 bubmumoreka [IOK
«Meramsl» u «Hemerauisny 08.04.2026 | https://myschool.edu.ru/
Heopranwnueckue u oprannyeckue

29 kucinoTel. Heopranmueckue u 1 Bubmorexa IIOK

-+ e0P 15.04.2026  https://myschool.edu.ru/
OpPraHUYECKHUE OCHOBAHUS
AMdoTepHbIC HEOPTaHUYECKUE 1
OpraHuYecKue coeMHEeHUs. | eHeTnueckas bu6mmoreka [IOK

30 1
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX 22.04.2026  https://myschool.edu.ru/
BELLECTB
Pose xumuu B o0ecieueHun

31 AKOJIOTUYECKOM, SJHEPreTUUeCKOn 1 1 bubnnoreka [JOK
MUIIEBON OE30MaCHOCTH, Pa3BUTUHU 29.04.2026 = https://myschool.edu.ru/
MEIUIAHEI
IIpencraBienus 00 OOIINX HAYUHBIX

32 an/HI{[ HIax o OMBIH_IJ'II:HHOFO}II'II;J'I €HUS 1 bubmmorexa [OK

P Hv P i 06.05.2026 | https://myschool.edu.ru/
Ba)KHEHIIINX BEIIECTB
33 YeloBEK B MUPE BEILIECTB U MATEPHUATIOB 1 bubmorexa [IOK
P B P 13.05.2026  https://myschool.edu.ru/
bubmuorexa [JOK
34 XUMHS U 3710pOBLE HeJI0BeKa 1 20.05.2026 = https://myschool.edu.ru/
OBILIEE KOJIMYECTBO HACOB I10 34

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. 'abpuensn O.C. Xumus.11 kinacc. bazosriii ypoers : ®I'OC, Yuel.nisa 001meodpa3oBar.
yueb. 3aBeaenuil. M: «IIpocemenuey, 2019.

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1.Cranaptsl BTOporo nokosieHus IIpumepHsie mporpaMMel 1o npeameram  Xumus 11. :
«IIpocsemenuey, 2019.

2. I'abpuensn O.C.,bepeskun I1.H., Ymakos A.A., Maiioposa I'.B. u n1p. KourposnbsHsie u
npoBepouHbIe padboThl o xuMuu 10 kitace k yueonuky I'abpuensaa O.C. ba3oBblif ypOBEHb,
OI'OC —M: «/Ipoda»,2015

3. Tpoerybosa H.I1., KouTpoapHO-u3Meputensusie MaTepuaisl mo xumun 10 -11 knacc (k
yuebHuky O.C.I'abpuensan), M. «Bako» 2011r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

[TopTan ¢pyHmaMeHTaILHOTO XUMUYECKOT0 0oOpa3oBanus ChemNet. Xumuueckas
uHpopmarronHas ceth: Hayka, 00pa3oBaHue, TEXHOIOTHH

http://him.1september.ru Enxunas komutekuus LJOP: [IpeamerHas koyuteKius « XuMHs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE 9KCTIEPUMEHTHI:
XUMUSL.

Konnexkuust Poccuiickoro o6meodpa3zoBaTenbHOTO

nopraina http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: IEKTPOHHBINH YISOHHUK
http://chemworld.narod.ru Caiit «BupTyanpHas XuMUUECKast IIKOJIa»
http://maratakm.narod.ru  Caiit «Mup XUMUN»

http://chemistry.narod.ru  XuMuK.py: caiiT o xumuu
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