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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM ctangapre COO, c¢ yuérom KoHmenmuu mnpenoaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoa 10 2025 roga» (Pacmopsixenue IlpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro mnpeamera «Xumusi» s 11 kiacca Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToB OOyuYeHUs U TpPeOOBAaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBIAETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpHIAIONIMM OJTallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPbl
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHs», COJEpKAaHUE U TMOCTPOCHHE KOTOPOro OIpEeIeieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYEHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1efnell M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1iero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKPYXalolleM MHUpPE KaK O €IWHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPYXAIOLIEr0 MHUpPa, OCO3HAHHS B3aUMOCBSA3U MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEWCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBHM C OOIIMMU IEISIMH U TPUHIUIAMU CPETHEro OOIIEero
oOpa3oBaHus cojepkanue npenmera «Xumusi» (11 kmacc, 6a30BBIM YpOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHUs B PA3JIMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstomieid npeamera «XUMHs» ABIsIeTCsl 0a30BbI Kype — «O0mas u
HEOpraHWYecKas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHHUsl KOTOpPOIo
SBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHUM MO0 HEOPTaHUYECKON XUMUU (C
BKJIFOUEHHEM 3HAHUN U3 0011eil xumun ). DopMUpOBaHUE JAHHOW CUCTEMbI 3HAHUN
OpU M3yYEHUU I[perMeTa O0O0ecleyMBacT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO
MHOT000pa3us BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB M TEOPUI XUMHH.

Ctpykrypa conaepxkanus kypca «OOmas ¥ HEOpPraHudecKas XuMHUs»
chopMHpoBaHa B MpOrpaMMe MO XHMHUM HAa OCHOBE CHCTEMHOTO MOJAXO0/Ja K
M3YYEeHHIO Y4eOHOIro Marepuajia M OO0YyCIIOBIICHA HCTOPHYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUU HA ONPENCIIEHHBIX TEOPETUYECKUX YpOBHsX. llog HOBBIM
yIJOM 3peHHsl B ImpeameTe «XuMus» 0a30BOro ypoOBHS paccMaTpUBaeTCs
M3YYEHHBI Ha YPOBHE OCHOBHOI'O 00I1IETO 0Opa30BaHUs TEOPETUUECKUI MaTepHall
U (PaKTOJOTHYECKUE CBEACHHUS O BEIIECTBAX M XUMHUYECKOW peakmuu. Tak, B
4acTHOCTH, B Kypce «OOmas ©u HeopraHudeckass XuMHUsS» OO0ydaroIIuMCs
MPEIOCTABISAECTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE MEPUOJMYECKOr0 3aKOHA C
OOLIETEOPETUYECKUX U METOJIOJIOTMYECKUX  MO3ULMUK, [Iy0XXe  MOHSTh
HUCTOPUYECKOE HU3MEHEHHE (PYHKIMM HSTOro 3akoHa — OT oOoOmaroneid a0
OOBSCHSIONICH M TIPOTHOZUPYIOIICH.

Ennnast cucrema 3HaHMN O Ba)XHEHIIHMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, a TaKKE O XUMHUYECKUX PEaKIUAX, UX CYIIHOCTH W
3aKOHOMEPHOCTSX IPOTEKaHMs AOMOJHAETCS B Kypce 11 kiacca anemeHTamu
COJIEpKaHMs, UMECIOIIUMHU KYJIbTYPOJIOTUYECKUNA M MOPUKIATHON Xapakrep. OTH
3HAHHS CIOCOOCTBYIOT TMOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMH,
PacKpbIBaIOT €€ POJib B TO3HABATEIBHOW U MPAKTUUECKOMN AESTEILHOCTH YEIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUU



U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TOMOTAIOT BBIITYCKHUKY OPHUEHTUPOBATHCS
B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX MpoOJieMax, CBSI3AHHBIX C XHUMHEH,
KPUTUYECKA OCMBICIMBATh HH(POPMAIMIO W TPUMEHATh €€ [JIs TIOTOJTHEHUS
3HAHWM, pelIeHUs] UHTEIUVIEKTYaIbHBIX U SKCIIEPUMEHTAJIbHBIX MCCIIEI0BATEIbCKUX
3amay. B 1menom copepkanue ydeOHOro mpeaMera «XHUMHUsD JTaHHOTO YPOBHS
U3YUYECHUS OpUEHTHUPOBAHO Ha dbopMupoBanue y oOyJaronmxcs
MHPOBO33PEHYECKON OCHOBBI JUIsI MOHUMaHWs (PUIOCO(CKUX HIEH, TaKUX Kak:
MaTepualbHOE  E€AMHCTBO  HEOPraHWYeCKOro W OpPraHMYecKoro  MHpa,
0OYCJIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, MO3HABAEMOCTD
NPUPOAHBIX SIBICHUN MyTEM HKCIEPUMEHTAa W PEIICHHUS MPOTUBOPEUUM MEXIY
HOBBIMH (DaKTaMU ¥ TEOPETHUSCKUMH MPEATIOCHUTKAMU, OCO3HAHUE POJIM XUMHUHU B
pEIIEHUH  3KOJIOTMYECKHX MpoljeM, a Takxke npobiem  cOepexeHus
HSHEPreTUUYECKUX PECYPCOB, ChIPbSI, CO3AaHUSI HOBBIX TEXHOJOTHI U1 MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMU
OoOy4arommxcsi MPUHATBIC MPOrpaMMON MO XMMHUHU MOJXOAbl K OINPEISICHUIO
COJIEp’KaHMsI M TOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUS TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpPMAIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMbITa MPAKTUIECKOM
U HCCJIEI0BATEIbCKONU JCSATEILHOCTH, 3aHUMAIOIECH Ba)XKHOE MECTO B IMO3HAHUU
XUMUH.

B mnpakTtuke mnpenojaBaHus XHMHH, KaK Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero ooimero oopa3oBaHus, IPH ONPEACICHUN
COZIEpKATEJIbHOW XapaKTepUCTUKU LEJIed H3YyYEeHUS NpEeAMETa HaIpaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4Y€JIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM NMOAXOJ K OINPEACICHUIO LIEJEH W3y4YEeHUs
npeaMeTa SBISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU LIEJISIMU HU3YyUYCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (11 Kki1.) siBsIIOTCA:

e (¢opMHUpPOBaHHWE CHCTEMBl XHMHUYECKMX 3HAHUM KaK  BaKHCHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JIeXKaT KIIOUEBBIC MOHSTHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
00001IIeHNI T MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUSI,

e (opmupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJ/IaX MMO3HAHUS
BEIIECTB M XHWMHUYECKUX PEAKIUA, HEOOXOIUMBIX [JIi TPUOOpPETCHUS



YMEHHM OpPUEHTUPOBATHCA B MHPE BEIIECTB U XUMHUYECKUX SBIICHHIA,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOM U MOBCEIHEBHOM KU3HH,

e pa3BUTUE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUI
0e30macHOro 00OpaIlleHUs C BEIIECTBAMH.

Hapsiny ¢ atum, copeprxaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazosanus. CerojHs B
NpernojlaBaHul  XUMHM B OoJiblliel  CTENEeHM OTHAETCS  MPEeANOYTEHUE
MPAKTUYECKONM KOMIIOHEHTE COJEp>KaHus OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3aliy, BIAJCIONIEro He
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTHIO, TO €CTh CIOcO0aMU U
YMEHUSIMU aKTUBHOTO TOJIYYCHHS 3HAHUN U MPUMEHEHHUS UX B PEAbHOW >KU3HU
JUTSL pelIeHUs TPaKTUYECKUX 3aj1ay.

B cBs3u ¢ 3THUM mpu W3YYEHHH TMpeaMeTa «XUMHsS» TOMHHHUPYIOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE IENH U 33291, KaK:

ajanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATUIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIETEHIIMI), UMEIOUIMX YHUBEPCAIbHOE 3HAuY€HUE Uil Pa3IMYHbIX BUIOB
NeSATeILHOCTH: PEIIeHHs MpoOJeM, MOMcKa, aHauu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX I TPUOOPETEHHUS OIBITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXe I OLEHKH C TMO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yUarIMXCs: CIIOCOOHOCTH CaAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTIAMH, UCIIOJIb30BATh
COBpEeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajlu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIK XUMHUYECKOTO COJIEPKaHNUs;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpPH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTaHHE Yy oOOydarommxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUHU, €€ BAXXKHOW PONM B PEIICHUU TIO0ANBHBIX MPoOIeM



pPalMOHAIBHOTO MPUPOIOIOIB30BAHMS, TOMOJIHEHUS S3HEPIrETUYECKUX PECYPCOB U
COXpaHEHHUsl TMPUPOTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3J0POBBIO, a TakXKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW I TPUHSITUS TPAMOTHBIX pEIICHUNA B
CUTYaIIUsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHUS)
0a30BOro ypOBHS BXOJUT B COCTaB IpeIMETHOM 00nacTu «EcTecTBEHHO-HAay4YHbIE
PEIMETHD.

OO111ee YnCcI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero oodmero obpasoBaHus, coctaBmsieT B 11 kmacce — 34 yaca (1 yac B
HEJICITIO).



COJEPXXAHME OBYUYEHUA
11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernuyeckne 0CHOBbI XUMMHU

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J04YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . Menneneera. CBsi3b NEPUOANYECKOTO 3aKkOoHA U [lepmoamyeckoil cucTemsl
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH MPOCTHIX M CJIOXHBIX BEIIECTB IO TpyHIaM M IEpPUOJaM.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTUH HAYKHU.

Crpoenue BemecTBa. XUMHYECKas CBsI3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAs W TOJSApHAsl, MOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHOH XUMHYECKOM CBsI3U (OOMEHHBII U JTOHOPHO-
aKuentopHsiil). BomopogHas cBsA3b. BalleHTHOCTh. ONEKTPOOTPHULIATETBHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJIPHOTO M HEMOJIEKYJSIDHOTO — CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHBIM KJIaCCaM.

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

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iMuHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Dnektponutuueckas auccounanus. CuiabHbie U ciiadble 3nekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIH.



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEIIECTB M WX IMPEBpAILCHUM:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHCaHUEe JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pPa3iioKeHUE TIEPOKCH 1A
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPElIbl paCTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWh HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XUMHYECKOU pEeaKIIm.

Pacuérurle 3amaun.

PacyéTtel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlIUil, B TOM 4YHCIIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUETHI C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
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).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucreMe XMMHUECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O0mme gusnueckune cBoricTBa MeTauioB. CriaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

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

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
M3YYEHHUE KOJUICKIIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHUE THUAPOKCHIA ATIOMUHUS C PAcTBOpaMU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuétel macchl BemiecTBa wiM 00BbEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pac4€Tpl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMHuS ¥ KU3Hb

Ponp xumum B obOecriedeHUH SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaiibl JJsl 3JIEKTPOHUKU, HAHOMATEpHUasbl, OPraHUYECKUE M MUHEPAIbHbBIC
yao0peHus.

XuMHST U 3I0pPOBBE YEIIOBEKA: MPABHUJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBsA3€d TMpU  HU3YyUYCHUM OOImed u
HEOpPraHW4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O L[IUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TMOHSTHUS: HAy4dHBIH (DakT, rumoTesa, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNePUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepus, SHEPTHs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3WYECKUE BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcCHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIC MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILTUBO,
peCypCHI.

TexHomorusi: XMMHYECKasi MPOMBIIUIEHHOCTb, METAJUIYypPrus, MPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IMPOU3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IMpernaparoB, NTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHUHU HA BA3OBOM YPOBHE CPEJHET'O OBILIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METaNpeIMETHBIM M TpeAMETHbIM). HaydHOo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBMM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUHUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaromIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HEHHBIE TIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJealaMUd POCCUUCKOTO TPaKJAHCKOro OOIECTBa, MPUHATHIMU B OOILECTBE
HOpMaMU U TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[I03HABATEILHOW M TMPAKTUUYECKON JesSTEeIbHOCTH
OOy4JaroIIMXcs M0 peaau3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESATEIBHOCTU MPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTH TEOPUU U TPAKTUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpPMAIMU O MEPEOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl IIEHHOCTEM 310poBOTO M 0Oe3omacHoro oOpasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO W  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEeI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



UHTEpeca K MPAaKTHUYECKOMY HM3YYEHHIO MPOQPECCHI pa3IuyHOro poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peann3anuud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUSL TJIOOAIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM, BIIHMSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BpEI OKPYXKAIOLIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH M pEIIEHUU MNpoOJIeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUA CYUIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJTydaeMble 3HAHUS )1 aHAJIN3a U OOBSICHCHHUS SBIICHUH OKPYKAOIIET0 MHUPA U
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAy4YHBIX (AKTOB W UMEIONIUXCS JAHHBIX C IICJIBI0  TIOJydYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEepPhIBHOMY  OOpa3oBaHUIO W
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI
JCSATCIIBHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeaMera «XUMHUsS» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HAUUMbIE  JUIS dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpakKaroUue
I[ETOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEUUPUKY METOJOB MO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UccleOBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHbIC yueOHbIC NEeUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUHOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETEHITNH 00YJarOIINXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON U COLMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMH
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMo3HABaTEeJIbHBIMH
NeCTBUAMM:

1) 0a3oBble JJOrHvYecKmne JeicTBUSL:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesATh LEJIH JESITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTECPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LIEJISIMU;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJOTMUECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WUX B3aUMOCBS3b,
WCITOJIF30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTACIBHBIX (DaKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyla, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE eliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIHpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbrar, (HopmMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUSI MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ unpopmaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHanu3upoBaTh WH(POPMAIMIO PA3IUYHBIX BHIOB U (opM
MpEACTaBIICHUS], KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYMBOCTD;



bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell Pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTb, Onpenesnsis e€ Leau W 3aJayd, KOHTPOJIMPOBAaTH U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CAMOAHAIM3a
Y CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATHI

11 KITIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABIICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJICHUH



npupoasl, B (DOPMUPOBAHWM MBINUICHUS W  KyJbTYpbl JUYHOCTH, €&
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHMYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloIIe MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCJICHUS, XMMHYECKasi CBS3b
(KoBaJIGHTHAs, MOHHAS, METATMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PEAKIMH, PacTBOpP, DJIEKTPOJIUTHI, HEIIJICKTPOIUTHI,
ANEKTPOJIUTHYECKAS] JAUCCOIMALIUS, OKHUCIUTENIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DaBHOBECHUE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUS M IMPEBpPAICHUs] SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JEKallMe B OCHOBE MOHUMAHMS NMPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKUX SIBIICHUM, (PAKTOJIOTHUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN M 0€30IMaCHOM HCIIOJB30BAaHNN BOKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYCCKOU JICITCIPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIC MPU3HAKUA TOHATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHHMHM HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JIJIsI
cocTaBiieHus (OpMyJ BEIMIECTB M  ypaBHEHMM XUMHUYECKUX  PEaKIIuH,
cucremarndeckyro HomeHkIarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTAEIBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAs] U3BECTh, TUTHhEBAs COAA, TUPHUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OINpPEJICSATh BaJICHTHOCTh M CTEIICHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3IMYHOrO0 COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, HOHHAsI, METAJTMYECKasi, BOJOPOJIHAS]) B COCTUHECHUSIX, THUII
KPUCTAUTMYECKON peIIETKH KOHKPETHOTO BeIlleCTBA (aTOMHAas, MOJEKYJIspHasi,
HMOHHAs, METANIMYECKAs ), XapaKTep CPe/lbl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MIPUHAJJICKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBY K OMNpeAeIEHHOMY Kiaccy/TpyIre
COEIMHEHUM (MPOCThIC BEIIECTBA — METAJJIBI U HEMETAJIIbl, OKCUIbI, OCHOBaHUS,
KHCJIOTHI, aM(OTEepHBIE THAPOKCHUIBI, COJIH);



c(OpPMHUPOBAHHOCTh YMEHHUI PACKPHIBATH CMBICII IEPUOIUYECKOTO 3aKoHa /.
W. MenaeneeBa 1 J€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi CUCTEMBI
xumugeckux snemeHToB JI. M. MeHnueneeBa, WCIONb3ys NOHATHA «S-, P-, O-
DIIEKTPOHHBIE opouTanm, «OHEPTrEeTUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MUX COEAMHEHUN
1o nepuoAaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Menneneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMHYECKME CBOMCTBA HEOPTraHMYECKMX BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOM CBS3UM MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOLIMX XMMUYECKUX PEAKIIUN;

c(OPMHPOBAHHOCTh YMEHHS KIACCU(UIHMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3NUYHBIM MpPU3HAKaM (YUCIY M COCTaBY PEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIEHEW OKHUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, YIacTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3IHUUHBIX
THUIIOB, MOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHA, YYUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKIIMU UAYT J0 KOHLA;

cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TMOJTBEPKIAIOIIIE
KAQ4ECTBEHHBIM COCTaB PAa3JIMYHBIX HEOPraHWYECKMX BELIECTB, PAaClO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMM  PACKpbhIBaTh CYLUIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
ATHUX PEaAKIUM;

c(OpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklMy OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEUIEHUS! XUMUYECKOTO PAaBHOBECUS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuu Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIe)KAIME B OCHOBE MPOMBIIUIEHHOIO IOJIYYEHUsS CEPHOM KHCIIOTHI, aMMHAKA, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHLHUINAX WU
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIN TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMHYECKUX PEAKITUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU



BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacCChI
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIaTh TTPaBUIa MOJIH30BAHUS XHMUYECKOM
NOCyJI0M U J1abopaTOpHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBuiia OOpaleHUs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBINOJIHATH XHWMHUYECKUN
HKCIIEPUMEHT (pa3jioKeHHe IMEepPOKCHa BOJAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpENIEIICHNE Cpelbl PACTBOPOB BEMIECTB € MOMOILBK) YHUBEPCAIBHOTO
WHUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peakIuu,
peakiMu MOHHOTO OOMEHa, KaueCTBEHHbIE pEakiuu Ha cynbdar-, kapOOHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBUHM C TMPaBWIAMH TEXHUKU
0e30macHOCTH pU OOpaIlleHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XMMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUUil U (HOpMYIUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaAHAIM3HPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, UTHTEpHET U JpYyTUX);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIIOJaTh  TIpaBUiia  AKOJOTHYECKHU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTb BO3/CHCTBUS HA )KMBBIE OPIaHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cvbicnt mokazarens IIJIK, moscHATP Ha mpuMepax CcHocoObl yMEHBIIEHUS H
MPEeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

U1 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JaxX ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIeNbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nms 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJTIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne i/ P Kourposbnbie IIpakTuyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuoanueckas cuCTeMa XMMUYCCKUX 3 bu6mmoreka [IOK
anemenToB . 1. Menaeneera
.M
12 Crtpoenue BeniecTBa. MHOrooOpasue 4 Butmorexa LOK
BEILIECTB
1.3 XUMUYECKUE peaKkliuu 6 1 1 bubnuoreka [IOK
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertabt bu6mmoreka [IOK
2.2 Hemeramnsr 1 bu6nmoreka [JOK
23 CBsI3b HEOPTAHWYECKUX W OPTAaHHYCCKHUX 5 BuGmorexa LOK
BEILIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 bu6mmorekxa [IOK
Hroro no pasgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC

Kosau4yecTBo 4acoB JJIeKTPOHHbIE
Ne undgpoBbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
XHUMHUYECKUH IIEMEHT. ATOM. DJIEKTPOHHAs
1 bubmuorexa [JOK
KOH(UTypanus aTOMOB
[lepunonnueckuii 3akoH u [lepuonnueckas
cucTeMa XMMU4ecKkux anneMmeHnTtoB /1. U.
. 1 bu6mmoreka [JOK
MeHeneeBa, ux CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUYECKUX AJIEMEHTOB U UX COCTUHEHHH MO
rpyIIaM U nepuojaam. 3HauyeHue
124 P 1 bubmuorexa [JOK
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xuMHuueckux sneMeHToB .M. Menneneesa B
pPa3BUTHHU HAYKHU
Crpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM 1 bubnmoreka [JOK
cBs3u. Bogopoanas cBsizb
BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenens okucnenus. Bemecrsa
1 bubmuorexa [JOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS
[TonsiTue 0 nucnepcHbIX cucreMax. McTuHHbIE
P 1 bu6mmoreka [IOK

Y KOJUTOMIHBIC pacTBOPHI. MaccoBas 1071




BEILIECTBA B PaCTBOPE

10

Knaccudukanus u HoOMeHKIaTypa
HEOPraHWYECKUX COeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, Pa3JINYHbBIX
KJIaCCOB

Knaccudukanmst XaMUYeCcKuX peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XMMHH.
3aK0H COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS JHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

Cxkopoctb peakiun. OOpaTUMBbIC PEAKIIHH.
XHUMHYECKOE PAaBHOBECHE

ITpakTuueckas padota Ne 1. «Bnusaue

pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkium»

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmoreka [JOK

11

DnekTponuTHdeckas auccounarnus. [lonstue o
BOZIOpOHOM Toka3zatene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

bu6mmorexa [IOK

12

OKHUCIATETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsiTre 006 371€KTpoIM3€e pacIyiaBOB U
pacTBOPOB coJiei

bu6mmorekxa [IOK

13

14

KonTponpHas pabora no pazaeny
«Teopetndeckre OCHOBBI XUMU))

Meranbl, ux nonoxenue B [lepuoamueckoit
cHCTeMe XUMHUYECKHX dmmeMeHToB /1. 1.
MenieneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01ue pU3NYECKre CBOMCTBA

bubmuoreka [JOK




MCTAIJIOB

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT

15 N bubmuorexa [JOK
HANPSDKEHUH METalIOB
XHUMHYECKHE CBOMCTBA BaYKHEUIIINX METAJJIOB

16 (HaTpUid, KW, KaJIbIIWA, MarHuu, bu6mmoreka [IOK
QTIOMHUHHI ) U UX COCTMHECHUN
XUMHYECKHE CBOMCTBA XpoMa, MEIU U UX

17 5 poma, Bu6miorexa [OK
COEUHEHUH
XUMHYECKHE CBOMCTBA IUHKA, JKeJie3a U UX

18 . ’ bubimoreka [IOK
COeNMHEHUH
[TpakTuueckas pabota Ne 2. "Pemienue

19 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6mmoreka [IOK
«Mertamisl»"
Hewmeramnsl, ux nonoxxenue B [leprnonnueckoin

20 cHUCTeMe XMMUUYecKux anemeHToB J1. U. bubmuorexa [JOK
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
du3nueckue CBOMCTBA HEMETAIIJIOB.

21 AmoTponusi HEeMeTauIoB (Ha puMepe bubnnoreka [JOK
KHCIJIOPO/Jia, cepbl, hocdopa u yrieposa)
XUMHYEeCKHE CBOMCTBA TAJIOTEHOB, CEPHI U UX

22 5 > P Bu6mmorexa LIOK
COEIMHEHN I
XuMuyeckue cBoHcTBa a30Ta, pocodpa U UX

23 B > bocodp bubaunorexka [IOK
COeIMHEHUI
XUMHYEeCKHE CBOMCTBA yrilepojia, KpEMHUS 1

24 . YIIEPOAa, Kp BuGmmotexa IIOK
HUX COEeIUHEHUN
IIpuMeHeHne Ba)KHEHIINX HEMETAJIIIOB U HX

25 p . bu6mmoreka [IOK
COEIUHEHUI

26 O0o001IeHre U CUCTeMaTU3alus 3HAHUN 110 bubnmoreka [JOK




TteMme «Hemerasuiely. Beruncnenus mo
YpaBHEHUSIM XUMHUYECKHX PEaKIUi U
TEPMOXHUMHUYECKHE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 AKCIIEPUMEHTAJIBHBIX 33a4 10 TEME 1 bubmumoreka [IOK
"HemeTtaist"»

08 KonrponbHas pabora no remam «MeTamibl» U 1
«Hemeramnb»

29 Heopranuueckue 1 opraHn4eckue KucioThl. 1 BuGmmorexa LOK
Heopranuueckue 1 opraHndeckue OCHOBaHUs
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepuHeHus. ['enernaeckas 1 BuGmiorexa LIOK
CBSI3b HEOPTaHMYECKUX U OPraHUYECKUX
BEIIIECTB
Ponp xumuu B o0ecrieueHIN SKOJI0THISCKO,

31 HHEPreTUUECKOM U MUIIEBOM 0€301acHOCTH, 1 bubnnorexka [JOK
Pa3BUTHH MEIULIUHBI
[TpencraBienus o0 OOIMMX HAYYHBIX

32 MPUHIIAIIAX IPOMBIIIEHHOTO MOIY4YEeHHUS 1 bubnnoreka [JOK
BaKHEHIIINX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPUATIOB 1 bubnuoreka [IOK

34 XuMus ¥ 3J0pOBbE YEIIOBEKA bubnuorexa [JOK

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I'., AkiimonepHoe 00I111eCTBO

((H?)I[&TCJ'II)CTBO «HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Mertoauueckoe nocodue k yueonuky O. C. ['abpuensna «Xumus». 10-11
kiacc / O. C. I'abpuensan. — M. : Jlpoda, 2018 —109, [3] c.

Xumus (6a30Bbii ypoBeHb). Peanuzanus tpedoBannit ®I'OC ocHOBHOTO
oO1ero oopazoBanus: MeToIuuecKkoe nocobue s yuurens / Kasepuna A. A.,
[Inuyruna I'.B.; mox pexn. I'. B. [Inuyrunou. M.: ®I'BHY «MHcTutyT
cTpareruu pa3zsutus oopazoanus PAOy», 2022. 81 c.

Xumus. 3agauauk ¢ "momorraukoM". 10-11 xmaccer - 'apa H.H., 'abpyceBa
H.N.

[Tocobue aJ1st caMOCTOSTEILHOM PabOTHI IO HEOPTAHUYECKOW XUMUH.

HupensuukoB B.1., Yepnobenbckas ['.M.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Pecypcol bubnuorexku [JOK
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