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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma no XMMuM Ha ypOBHE CpEIHEr0 001Iero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
denepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit denepanumy,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUs (elnepaabHON 00pa30BaTENIbHOM MPOTPAMMbl CPEIHETO
obuiero o6pazoBanusa (POIlI COO), npencraBineHHbIXx B dDenepanbHOM TrOCyJapCTBEHHOM
oOpazoBatenbHOM cTangapre COO, ¢ yuérom KoHuenuuu npemnojgaBanus yueOHOro mpeamera
«Xumus» B o0pazoBaTesbHbIX opranu3zanusax Poccuiickoit ®denepaiuu, pealn3yomnux OCHOBHbBIE
o0Opa3oBaTesIbHbIE MTPOTrPAMMBI, U OCHOBHBIX MOJOXKeHUN «CTpaTeruu pa3BUTUS BOCIUTAHUS B
Poccuiickoit @eneparuu Ha nepuoj 10 2025 rogay» (Pacnopsokenue [IpaButensctBa PO o1 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIXOJI0B K pa3pabOTKe MporpaMMbl IO XMMHH, K OIIPEIETIEHUIO O0IIEN CTpaTernu
oOy4YeHHUs, BOCIUTAHUS U Pa3BUTHS OOYUYaIOIIUXCSl CPECTBAMU Y4eOHOTO MpeaMeTa « XUMHUS»
s 10—11 xnaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOHLENTyalbHbIe nonoxeHuss @PI'OC COO o
B3aMMOOOYCJIOBIICHHOCTH IIeJIed, COJIep KaHUsl, PE3YJIbTaTOB 00YUECHHS U TPEOOBAHHI K YPOBHIO
MOATOTOBKH BBIMTYCKHUKOB.

XuMuyeckoe 0oO0pa3oBaHHE, IOJy4aeMO€ BBITYCKHUKaMH  00I1e00pa3oBaTeIbHOM
OpraHM3aluy, SBISIETCS HEOThEMJIEMOM 4YacTblo MX 00pa3oBaHHOCTH. OHO  CIYXKHUT
3aBepIIAIONIUM STallOM peali3allMi Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IIEHHOCTEH, NPHUCYIIUX IIEJIOCTHON CHUCTEME XHMHYECKOro oOpa3oBaHUsA. OTHU IEHHOCTHU
KacarTcsl TIO3HAHUS 3aKOHOB MPHUPOJBI, (POPMUPOBAHHSI MUPOBO33PEHUS U OOIIEH KYJIbTYPHI
YeJI0BeKa, a TAK¥Ke SKOJIOTHYECKH 0O0CHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBbIO U IPUPOTHOM
cpene. Peanusyercss xumuyeckoe oOpazoBaHHe OOYdYAIOIIUXCS HA YPOBHE CPEAHETO OOIIero
o0Opa3oBaHus cpeACTBaMH yueOHOro IpeaMeTra « XUMUsi», COJAepKaHue U MOCTPOEHHUE KOTOPOIo
oTpesieNieHbl B MPOrpaMMe MO0 XUMHUHU C y4€TOM crelnu(UKd HayKu XUMUH, €€ 3HAYCHHS B
MO3HAHUU TIPUPOJABI U B MaTepUATbLHOU KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIUX IIesei u
MPUHIIMIOB, XapaKTEpU3YIOLIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpEIHEro O0OIlero
oOpa3zoBanus B Poccuiickoit deneparmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK MrpaeT ocoOyl0 pojb B COBPEMEHHOM
[MBUIU3AIIMY, B CO3JAaHUHM HOBOW 0a3bl MaTepuaibHOW KylIbTypbl. OHa BHOCHUT CBOW BKJIAJ B
(dbopMUpoBaHUE PALIMOHATBHOTO HAYYHOTO MBIIIICHUS, B CO3[JaHUE LIEJIOCTHOTO MPeICTaBICHUS
00 OKpYKarIIeM MUpPE KaK O €UHCTBE MPUPOJIBI U YEJIOBEKa, KOTOpoe (hOpMHUPYETCS B XUMUH
Ha OCHOBE MOHUMAaHUs BEUIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MUPa, OCO3HAHMS B3aUMOCBSI3H
MEXIy CTPOSHUEM BEIIECTB, X CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMH MPUMEHEHUSI.

TecHo B3aUMOJEHCTBYS C IPYTUMH €CTECTBEHHBIMHU HaYKaMH, XUMUS CTajla HEOThEMIIEMOM
4acThI0 MUPOBOW KYJIBTYPHI, HEOOXOJUMBIM YCJIOBHEM YCIIEITHOTO TPYy/a W KU3HU KaxKJOTO
yiieHa oOmiectBa. CoBpeMeHHas XHMMHsI Kak HayKa co3ujaTelibHasl, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBlieHa Ha pelIeHHue TJI00ATBHBIX MPOOJIeM YCTOWYHUBOTO Pa3BUTHS
YeJI0BEYEeCTBA — ChIPbEBOM, SHEPTeTUUECKOH, MUIIEBOM, IKOJIOrHUeCKON 0€30MacCHOCTH U OXPaHbI
3/10pPOBBS.

B cooTtBeTcTBUMM ¢ 0OOmIMMU LENSMU M NPUHLUIAMU CpPEAHEro oOIero oopa3oBaHUS
conepxanue npenmera «Xumus» (10—11 xmaccel, 6a30BbIN ypOBEHD H3yUSHHSI) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOJTOTOBKY OOYYarOIIMXCs, HEOOXOIUMYIO UM IS
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BbIPa0OTKM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B KU3Hb COIMYMa,
POJOHKEHHS 00pa30BaHUS B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XUMHEH.

CocraBnsroniuMu  IpeiMeTa «XUMUsD» SBIAIOTCS 0a30Bble Kypcbl — «OpraHuueckast
xumusi» U «O01as 1 HeopraHudeckasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0a30BOM HAyKU: CHUCTEMa 3HAaHUM 110 HEOPTraHUUECKOW XUMUH (C BKIIIOYECHUEM
3HaHUHN W3 OOIIel XUMHUM) U OpraHuveckod xumuu. @opMupoBaHUE JaHHOW CHCTEMBbI 3HAHHM
IpU U3YYEHHH MpeaMmeTa o0ecledrMBaeT BO3MOXKHOCTb PACCMOTPEHHS BCEr0 MHOTI000pasus
BEIIECTB HA OCHOBE OOIINX MOHITHI, 3aKOHOB U TEOPUN XUMHH.

CrpykTtypa conepxkanus KypcoB — «Oprannyeckas xuMus» U «OO011as 1 HeOpraHuyeckast
XUMHS» cHOopMHpOBaHA B MPOrpaMMe MO0 XMMHUHU Ha OCHOBE CHCTEMHOTO MOJIX0Ja K U3YUYECHHUIO
y4eOHOro Marepuasa M OOYCIIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHMM Ha
ONpENIENEHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMYECKOM XMMHUHU BeIlEeCTBa
paccMaTpUBAOTCA HAa YPOBHE KIIACCUYECKON TEOPUU CTPOCHHUS OPraHWYECKHX COCIMHEHHUH, a
TaKkKe Ha YPOBHE CTEPEOXUMHYECKUX M DJIEKTPOHHBIX MPEICTABICHUI O CTPOCHUHU BEILIECTB.
Ceenenus 00 M3y4yaeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3BUTUU — OT YIJIEBOAOPOJIOB [0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX CoequHEHUH. B Kypce opraHM4eckol XWMHH MOJIYy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs MEpBOHAYAIbHbBIE
MPEICTABICHUSI 0 XUMUYECKON CBSI3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOEHUSI, O XUMUYECKOU PEAKIINH.

[Tox HOBBIM YIJIOM 3peHHs B TpenMere «XuMus» 0a30BOr0 ypOBHS paccMaTpHUBACTCS
M3YYEHHBII Ha YPOBHE OCHOBHOTO 0OILIEro 0O0pa30BaHUs TEOPETUYECKUMH MarepHal Hu
(hakTONIOTMYEeCKHe CBEICHUS O BEIEeCTBaX M XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OOu1as u HeopraHMveckass XUMUs» O0ydaroIUMCs MPEJOCTABIAETCS BO3MOKHOCTh OCO3HATh
3HAUEHUE TEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMUECKUX TO3HIIHM,
riy0ke TMOHSATh MCTOPUYECKOE W3MEHEHHE (PYHKIHMI 3TOro 3akoHa — OT obOoOmiaromieit a0
OOBSICHSIOMIEH U TTPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHUM O BaXKHEWIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XUMHUECKUX PEAKIHUSIX, UX CYIIIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nononHsieTcss B Kypcax 10 w11 KjaccoB 3jeMEHTaMu  COJAEpPKAHUSA, HWMEIOIINMU
KyJIbTYPOJIOTUYECKUNA U TPUKIATHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHMMAaHHIO
B3aMOCBA3M XHMHUU C JAPYTMMHM HayKaMH, PACKPBIBAIOT €€ POJIb B MO3HABATEIbHOU U
MPAKTUYECKON JESATEIHHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHIO YBAXKEHHUS K TPOIECCY
TBOPYECTBA B 00JACTH TEOPHH U MPAKTUUECKUX MPHIOKEHUNW XUMUM, TIOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKU OCMBICIMBATh WH(GOPMAIMIO U TIPUMEHSTH €€ NJIsl OTIOJHEHUSI 3HAHUMA, PEIICHUS
VMHTEJUIEKTYalIbHBIX M 3KCIEPUMEHTAJBHBIX HCCIEN0BAaTEIbCKUX 3a/1ad. B menom coxepxanue
y4e0HOTO TIpeIMeTa « XUMUs» JaHHOTO YPOBHS M3YYCHHS] OPUEHTUPOBAHO Ha (DOpMHUpPOBAHUE Y
00y4aroIuXCcsi MUPOBO33PEHUYECKOM OCHOBBI JUIsi TOHUMAaHUs (QUI0CO(CKUX HJIEH, TAKUX Kak:
MaTepuaIbHOE €IMHCTBO HEOPTraHUYECKOT0 U OPraHUuYECKOro MUpa, 00YCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM M CTPOCHUEM, ITO3HABAEMOCTh MPUPOIHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA
U pEIICHUs MPOTHBOPEYHH MEXIYy HOBBIMH (PAaKTaMU W TEOPETUUECKUMHU MPEANOCHUIKAMH,



OCO3HAHHE POJIM XUMHUHU B PEUICHUH 3KOJOTUYECKUX MPOOJIeM, a Takke MpodiieM cOepekeHus
AHEPTETUUYECKUX PECYPCOB, CHIPHS, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTepUAIIOB.

B rutane pemenus 3a1a4d BOCIIMTaHUs, Pa3BUTHS M COLUANIN3ALUN 00yYarOINXCs IPUHATHIE
OpOrpaMMONl MO XHMHH TOAXOAbl K ONPENCICHUIO COACpKAaHUS U TIOCTPOCHHUS IMpeaMeTa
IpeaycMaTpUBalOT (OPMUPOBAHHE YHUBEPCAIbHBIX YYEOHBIX IEHCTBUH, MMEIOMMX 0Oa3zoBoe
3HaUEHUE JUIS PAa3JIMYHBIX BHJIOB JEATEIBHOCTU: pEUIeHHs NpoOiieM, IMOWCKa, aHalu3a |
o0paboTku HHPOpMaLUMU, HEOOXOIUMMBIX JJIs MNPUOOPETEHHs] ONbITa MPAKTUYECKOH U
UCCJIEIOBATENILCKOM IEATEIHHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B npakrtuke npenoaaBaHus XMMHH KaK Ha YpOBHE OCHOBHOI'O 00ILIEr0 0Opa30BaHUs, TaK U
Ha ypOBHE CPEAHETO0 001Iero 00pa3oBaHus, P OMPeIeTICHIH COIePKATEIBbHON XapaKTePUCTUKU
nene M3ydeHHs NpeIMeTa HalpaBiICHUEM IEPBOCTENEHHONM 3HAYMMOCTH TPaJWLMOHHO
npu3Haércs  (GopMHpOBaHME OCHOB XHMMHUYECKOW HAayKd Kak o0JIaCTU COBPEMEHHOTO
€CTECTBO3HAHMS, NMPAKTUUYECKOW NEATEITbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MUPOBON KynbTypbl. C METOAMYECKOW TOYKH 3PEHHUS TaKOW MOJXOJ] K OINpEACNICHUI0 IIeNel
W3Y4YEHHUSI IPEMETA SIBISIETCS BIIOJIHE ONPaBJAHHBIM.

CornacHo JaHHOW TOYKE 3pPEHHS TJABHBIMHU IEISIMH U3Y4YeHUs TpenMmeTra «XUMHs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) aBusroTCs:

e (dopmupoBaHHWE CHUCTEMBl XUMHYECKHMX 3HAHMH Kak BaKHEHIIEH coOCTaBIsIONIEH
€CTECTBEHHO-HAYYHOH KapTHHBI MHUpPA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSTHS,
(dbyHIaMeHTaIbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U
MMOHUMAHHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHHII MHPOBO33PEHUYECKOTO XapakTepa,
O3HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBIICHMUS;

e (opmupoBaHUE U pa3BUTHE IMPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEUIECTB U
XMMHUYECKUX peakluid, HeOOXOAUMBIX JJIsl MPHOOpPETeHUsT YMEHUN OpUEHTHPOBATHCS B
MUpE BEIIECTB U1 XUMHUUYECKUX SIBJIEHUH, UMEIOLUX MECTO B MPUPOJIE, B IPAKTUUECKON U
MMOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUI M CHOCOOOB [EATENbHOCTH, CBA3aHHBIX C HaOMIOJEHUEM U
OOBSICHEHHEM XHMHUYECKOr0 JKCIEPUMEHTa, COOJII0JIEHHeM TMpaBuwil 0Oe30MacHOTO
oOpalieHus ¢ BelecTBaMu.

Hapsny ¢ atum, copeprkaTenbHasi XapakTEpUCTHKA LIeJIel U 3a/1a4 U3yYEHHUs NpeAMETa B
MporpaMMe 1Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMU IPUOPUTETAMU
B cUCTeMe cpeaHero oomero oopasoanus. CeroHs B IpenoJaBaHNN XUMUU B OOJIbIICH CTENIEHH
OTIAETCs MPEeANOoYTEHUE MPAKTUYECKON KOMIIOHEHTE COJIep:KaHns 00yUeHHsl, OpUEHTUPOBAHHOU
Ha TMOATOTOBKY BBITYCKHHMKA 0OIIe00pa30BaTEbHON OpraHM3aliy, BIAJCIOIIEr0 He HabopoM
3HaHMM, a (YHKIMOHAJIBHON T'PAMOTHOCTBIO, TO €CTh CIOCOO0AMHM M YMEHHUSIMU aKTHBHOTO
MIOJIYYE€HHUS 3HAaHUI U IPUMEHEHUS UX B PEAbHON KU3HU I PELICHUS IPAKTUYECKUX 3aad.

B cBs3u ¢ oTMM mnpu HU3ydeHHMH TMpenMera «XUMHUS» JOMUHUpYIOIee 3HAaYeHHE
MPUOOPETAIOT TaKKe IeNIN U 33/1a4H, KaK:

ajantanys o0y4aroluxcsi K  YCJIOBUSM  JIMHAMHUYHO  pa3BUBAIOLIETOCs  MHDpa,
(dbopMUpOBaHHE HMHTEUIEKTYaJIbHO PpA3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;



dbopMupoBaHue y OOyYarOmIMXCs KIIOYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIUH),
UMEIOLINX YHHUBEPCATbHOE 3HAUCHHE JIsl PA3JIMYHBIX BUJOB JCATEIBHOCTHU: PEIICHUS TTPOOIIEeM,
MOUCKa, aHaimu3a W oO0paboTKM HHGPOPMAIUU, HEOOXOJUMBIX sl TPUOOPETEHHUs OIbITa
JeSITEIIbHOCTH, KOTOpasi 3aHUMAEeT BaAKHOE MECTO B MO3HAHUM XMMUU, a TAKXKe JJISl OLEHKU C
MO3ULUI KOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIUSHUS BELIECTB U XUMUYECKUX MPOLIECCOB
Ha OpPTaHU3M 4YeJIOBeKa U MPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEMN
00OyYaloIUXCsl: CIOCOOHOCTH CaMOCTOSTENLHO MPUOOPETaTh HOBBIE 3HAHUA 1O XHMHH B
COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTSIMU, HCIOIb30BaTh COBPEMEHHbBIE NH(OPMALIMOHHBIE
TEXHOJIOTUH JIJIsl TOMCKA U aHaJIn3a yueOHON U HAyYHO-TIONYJIIPHOM HH(OpMAIIMN XUMUYECKOTO
COJIEpKaHNUS;

(dbopMUpoBaHUE U pa3BUTHE Y O0YUYAIOIINXCS ACCOIIMATUBHOTO U JIOTUYECKOTO MBIIIJICHHUS,
Ha0JII01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpblE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPHU TUIAHUPOBAHUU U MPOBEACHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHME y 00yyaromuxcs yOex AEHHOCTH B T'YMaHUCTHYECKON HapaBJI€HHOCTH XUMUH,
e€ BaXHOW POJM B pEIICHUU TI00aJbHBIX MPOOJIEM PAIMOHATBLHOTO MPUPOJIONOIB30BAHMS,
MOTIOJTHEHUSI SHEPreTUYECKUX PECYPCOB M COXPAHEHUS MPUPOIHOTO PABHOBECHS, OCO3HAHMS
HE0OXOIMMOCTH OEPEKHOTO OTHOIIEHUS K MIPUPOJIE U CBOEMY 3I0POBBIO, a TAKXKe MPHOOPETCHUS
OTIBITA MUCIIOJIb30BAHUS TTOJTYYEHHBIX 3HAHUM JUIsl IPUHATHUS TPAMOTHBIX PEIICHUHN B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMHU.

B yuebHOM miaHe cpeaHero o6miero oOpa3zoBaHus NMpeaMeT «XHUMHs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTu « EcTecTBeHHO-HAYYHBIC TTPEIMETH.

OO1ee yncno 4yacoB, OTBEACHHBIX I U3YUYEHUsS] XMMHH, HA Oa30BOM YpOBHE CPEIHETrO
obmiero oopazoBanus, coctapisieT 68 yacos: B 10 knacce — 34 yaca (1 gac B Hegento), B 11 kinacce
— 34 gaca (1 yac B HeeNIO).



COJAEPKAHUE OBYYEHUA

10 KJTACC

OPITAHUYECKASA XUMUA

TeopeTnvyeckre OCHOBBI OPraHUYeCKOM XUMUH

[IpenMer opraHM4eckoil XHWMHH: €€ BO3HHUKHOBEHHUE, Pa3BUTHUE W 3HAYCHUE B
MOJIyYE€HUHU HOBBIX BEILIECTB M MaTepHalioB. TeopHsi CTpPOEHUsI OPraHMYECKUX COETUHEHUI
A. M. byrnepoBa, e€ ocHOBHbIE MonoxeHUsA. CTpyKTYpHbIE (HOPMYJIbI OPraHUYECKHX
BellecTB. ['omonorus, uzomepus. XUMHUYECKasl CBSI3b B OPraHUYECKUX COCAUHEHUSX —
OJIMHApHBIE U KPaTHBIE CBS3U.

[IpencraBnenue o KinaccupUKauMuM oOpraHudeckux BemectB. Homenknatypa
OpPraHWYeCKHX COEAMHEHUHN (CHCTeMaThyecKas) U TPUBUAIbHbIE HA3BAHUS BaKHEHUIIMX
IpeICTaBUTENIEH KIIaCCOB OPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIbHbIE METOABl M3YYEHHs BEIIECTB W UX IPEBpAlLECHUI:
O3HAaKOMJIEHHE ¢ oOpa3liaMyd OpPraHMYECKHX BEIIECTB M MaTepHajlaMd Ha HMX OCHOBE,
MOJICJIUPOBAHNE MOJIEKYJI OpraHMYeCKHX BEIIEeCTB, HAOMIOJEHHME U  ONHCAaHHE
JIEMOHCTPAILMOHHBIX OIBITOB MO MPEBPAILIEHUIO OPIrAHUYECKHUX BEILECTB MIPU HAarpeBaHUU
(nmnaBieHue, 0OyriMBaHUE U FOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN psZl. MeTaH U 3TaH — NpocTenIne
NPEJCTaBUTEIM aJKAHOB: (PU3MUECKHE U XMMHUYECKHE CBOMCTBA (peakuuu 3aMeIIeHUs U
ropeHus ), HaxoXKJeHUE B IPUPOJIe, OJTyUYEeHUE U IPUMEHEHHUE.

ATIKEHBI: COCTaB M CTPOEHHE, IOMOJOTMYECKUH psA. ODTWIEH M NPONWIEH —
IpOCTEHIINE MPEICTaBUTENN AJKEHOB: (U3MUYECKHEe U XMMUYECKUE CBOMCTBa (peakiuu
TMJIPUPOBAHUsA, TaJOr€HUPOBAaHUSA, TUApPATALMU, OKUCICHHMS U IOJHMMEpPHU3aLUN),
NOJIy4€HUE U IPUMEHEHHE.

Ankamuensl: Oyramuen-1,3 wu merunOyraamen-1,3: cTpoeHue, BaxkHeHIIne
XUMHUYECKHE CBOMCTBa (peakuus nojuMepusannu). [lomyuyenne CHHTETHUECKOrO KayyyKa
Y PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHHS, TOMOJOTHYECKHU PO, ALCTHICH —
NPOCTEHUIINI MPEACTaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUYECKHE
CBOICTBA (peaKIy THIPUPOBAHNUS, TATIOTeHUPOBAHNUS, THAPATALIMHU, TOPEHUS ), TOTyUYEHUE
Y TIPUMEHEHUE.

Apensbl. beH3out: coctaB, cTpoeHue, pu3nyeckue 1 XUMUYECKHE CBOMCTBA (peaKiuu
raJIOTEHUPOBAaHUS W HUTPOBAHMS), MOJIYyYEHUE W TpUMEHeHue. Toayon: cocmas,
cmpoenue, @usuyeckue U XumMudeckue Ce0UCmea (peakyuu 2aio2eHupo8aHus U
HUMpPOBaHus), noryyenue u npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHMUecKass CBA3b
MEX1y yTIeBOJIOpOAaMu, MPUHAAJICKAIIUMH K Pa3IMYHbIM KJIaCCaM.

[TpupoaHbIe UCTOYHHUKH YTIIEBOAOPOAOB. [IpupoaHblii ra3 U MOMyTHBIE HE(PTAHBIE
ra3el. Hedtp 1 e€ npoucxoxaenue. Crnoco6sl nepepaboTku HeTHU: MEeperoHka, KPeKUHT
(TepMuueckuii, KartamuTuuyeckuii), mnuponus. Ilpoayktel mnepepa®oTku HedTH, HX



NpPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITy. KaMeHHBIH yroib W TMPOIYKTHI €Tro
nepepadboTKH.

OKCTIepUMEHTAIbHBIE METOJBl HM3YYCHHS BEIIECTB W WX [PEBPAICHUMN:
O3HaKOMJICHHE ¢ oOpas3laMH IUIacTMacC, KaydyKOoB M Pe3uHbl, Koyuekiun «Hedte» n
«YTOoNb», MOJETUPOBAHHE MOJIEKYJT VYIJIEBOJOPOJIOB U  TaJOT€HONPOU3BOIHBIX,
NPOBEICHNE NPAKTUYCCKOW PAOOTHI: MOTYYCHHE ITHIICHA U U3YUYEHHUE €T0 CBOMCTB.

Pacuétnbie 3a1aun.

Brruncnenuss mo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, 00b€Ma, KOJIUYECTBA
MCXOHOTO BEILIECTBA WM MPOAYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB WJIA MPOYKTOB PEAKIIHH).

Kucaopoacoaep:kammue oprannieckue coeIMmHeHUst

[IpenenpHbBIE OTHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTPOEHHUE, (pU3ndecKue u
XUMUYECKHE CBOMCTBa (peaKkIuu C AaKTUBHBIMM METaJNIaMH, TallOT€HOBOJOPOIAMU,
ropeHue), npuMeHnenue. BomopoaHble cBS3U MEXAy MOJEKylaMu cnuprtoB. [leiicTBue
METaHOJIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHOroaTOMHBIE CIIUPTHI. DTUICHTIUKOIb U TIULEPUH: CTpOCHHE, (PU3HYECKHe U
XUMUYECKHE CBOMCTBA (B3aMMOJCHCTBHE CO IIETOYHBIMM METAJJIaMU, KaueCTBEHHAas
peaxius Ha MHOTOATOMHBIE CIUPTHI). JleficTBue Ha opranu3Mm uenoBeka. [IpumeHneHue
TJIMIEPUHA U S THJICHTITUKOJIS.

®DeHOoI: CTPOCHHE MOJIEKYIBI, (PU3MYeCKHe U XMMHYECKHe CBOWCTBA. TOKCHYHOCTh
¢denona. Ilpumenenue denona.

Anbaerunpl U kemownsl. QopManbAeTH, alleTAIbICTHI: CTpOeHUe, (pusndeckue u
XUMHUYECKHE CBOMCTBA (PEAKIIMU OKUCIICHUS U BOCCTAHOBJICHUSI, KAUECTBEHHBIC PEAKIIUHN ),
MOJIyYEHUE U TPUMEHEHHUE.

OIHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAasT W YKCYCHas
KHUCTIOTHI: CTpOeHUE, GU3NUECKHe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE /7S Kilacca
KHCIIOT, peaKIus dTepuduKaIun), moiydeHue u npumenenue. CTeapruHoBasi U OJICMHOBAs
KHUCTIOTHI KaK MPEJICTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak COJM BBICIIHUX
KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE JACHCTBUE.

Crnoxuble 3(pupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['MAPONM3 CIIOXKHBIX
a¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenne xxupoB. bruomornueckast poib KUPOB.

VYreBoasl: cocTaB, KiIacCU(pUKANUS YTIIEBOJOB (MOHO-, TU- W TOJHCAXapHJIbI).
['mroko3a — mpocTelnii MoHOcaxapHl: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbl, (pU3ndecKkue
U XUMHUYECKHE CBOWCTBa (B3aumojenctBue ¢ rujpokcugom wmeau(ll), oxucnenue
aMMHMa4yHBIM pacTBOpoM okcuaa cepebpa(l), BoccraHOBIEHHE, OpOKEHUE TIIOKO3BI),
HaXO0XJEHHE B MPUPOJIE, MPUMEHEHHUE, Ouonorudeckas posb. PorocunTtes. PpykTo3a Kak
M30MEP IIIFOKO3BI.

Kpaxman u nemmono3a Kak MOpupojHble mnonumepbl. CTpoeHue Kpaxmaia u
1esutoa03el. OU3nYecKre U XUMHYECKUE CBOMCTBA Kpaxmana (TUIpOJIN3, KAYeCTBEHHAs
peaKIus C HOJIOM).

DKCIEepUMEHTANIbHBIE METO/Ibl U3YUYEHUS BEILIECTB U UX MIPEBpAICHUI: TPOBEACHUE,
Ha0JII0/IEHNE U ONKMCaHKE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHbIE
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peaxIy 0JJHOATOMHBIX CIIUPTOB (OKKcIeHue 3TaHoa okeuioM Meau(11)), MHOroaToMHbIX
CHUpTOB (B3auMoeiicTBre riuuepuHa ¢ rugpokcuaoM meau(Il)), anbaernaos (okuciaeHue
aMMHUa4dHbIM pacTBopoM okcuaa cepedpa(l) u ruapokcunom meau(ll), Bzanmonericteue
KpaxMayia ¢ MOJI0M), IPOBEICHUE MPAKTUUECKONW pabOThI: CBOWCTBA PacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérurlie 3agaun.

Bbrurcnenus no ypaBHEHUIO XMMHUYECKOM peaklMH (Macchl, 00bEMa, KOJINYECTBA
MCXOJ/IHOTO BEILIECTBA UM NMPOIYKTA PEAKIIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB WJIK IPOIYKTOB PEAKIIIH).

A3oTconepKaliye OpraHu4ecKue COeJUHEHMS.

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHudyeckue coeAuHeHus. Duzndyeckue u
XMMUYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha MpUMepe INIMuHa). buonornyeckoe 3HaueHne
aMHUHOKHCIOT. [lentnpr.

benku kak npupoAHbIE BBICOKOMOJIEKYIISIpHBIE coequHeHus. [lepBuyHas, BropuuHas
U TPETUYHAs CTPYKTYpa OeKOB. XMMUYECKUE CBOMCTBA OEJIKOB: TUAPOIN3, J€HATYpaIus,
Ka4eCTBEHHBIEC PEAKIMH Ha OEJIKH.

DKcrepuMEeHTalbHbIE METO/IbI M3YUEHHS BEIIECTB U MX IPEBpALLEHUI: HaOII01eHue
U OIUCAaHME JEMOHCTPAI[MOHHBIX OIBITOB: JEHATypalus OEJKOB IpHU HarpeBaHHH,
[[BETHBIC PEAKIINH OEIIKOB.

BbicokomoieKy aIsipHbIe COeIHHEHHS

OCHOBHBIE TOHATHS XHMHHM BBICOKOMOJIEKYJSIDHBIX COCOUHEHHI: MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BE€HO, CTEIICHb ITOJIMMEPU3ALIM, CPEIHS MOJIEKYJIIpHas Macca.
OCHOBHBIE METO/IBI CHUHTE3a BBICOKOMOJIEKYJISIDHBIX COCOUHEHUN — IOJIMMEPU3aLus U
IIOJIMKOHACHCALUS.

OKCIEPUMEHTAJIbHbIE METOABl H3YyYEHMs BELIECTB M HMX IPEBPALICHUN:
O3HaKOMJICHHE ¢ oOpa3lamMH MPHPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeamMeTHbIE CBS3H.

Peanu3anuss MeXINpeaIMETHBIX CBA3EH NMPU M3YyYEHHH OpPraHUYEecKOd xumuu B 10
KJlacce OCYIIECTBIISIETCS Yepe3 MCIIOJIb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MNOHATHM, TaK W TOHSATHH, SBISAIOIIMXCS CHUCTEMHBIMU JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOT'O IIUKJIA.

OO61ue ecTeCTBEHHO-HAay4HbIE TIOHATHUSA: SBJIEHUE, HAYUHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHAIN3, CHUHTE3, KJIACCHU(pHUKAIMs, MEePHOANMYHOCTh, HAOIIOJCHUE, U3MEpPEHHE,
DKCIIEPUMEHT, MOJEIUPOBAHUE.

®dusuka: Matepusi, SHEpPIrus, Macca, aToM, JIEKTPOH, MOJIEKYJA, dSHEPreTUUECKUN
YPOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, (U3UYECKHUE
BEJIMYMHBI M €IMHULIBI X U3MEPEHUSI.

buonorus: knetka, oprannsm, 6nochepa, 0OMeH BELIECTB B OpraHu3Me, POTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BelllecTBa (OENKH, YIIIeBOAbI, )KUPBI, (PEPMEHTHI).

['eorpadusti: MuHEpanbl, TOpHBIE MOPOIBI, TOJE3HBIE MCKOMAEMble, TOIUIMBO,

pecypchl.



TexHonorus: MNuUILEBLIE IMPOAYKTBI, OCHOBbLI PAllMOHAJIBHOI'O IIUTAHHA, MOIOIIUC
CPCACTBA, JICKAPCTBCHHBIC 1 KOCMCTHUUCCKHC IIPCIIapaThbl, MAaTCPpHUAJIbl U3 HCKYCCTBCHHBIX
N CHHTCTHYCCKHUX BOJIOKOH.

11 KIJACC
OBHIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBBI XMMHH

XUMHUYECKUN 3eMEHT. ATOM. Sapo aToma, M30TONBI. DJIEKTPOHHAS 00OJIOYKA.
DHepreTUYecKue YpPOBHH, IMOAYPOBHH. ATOMHBIC opOuTamu, s-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH paclpeiesieHusl ANEKTPOHOB MO OpOUTAIsIM B aTOMAX AJIEMEHTOB MEPBBIX
4eThIPEX IEPUOJIOB. DIIEKTPOHHAS KOHPUTYpaIUsi aTOMOB.

[lepnonnueckuii 3akoH U Ilepuoanueckas cucrema XUMHUYECKHUX dnemeHToB 1. U.
MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOoHA U [leproauyeckoll CUCTEMbl XUMUYECKUX
anemenToB J[. WM. MenneneeBa ¢ COBPEMEHHOM TEOpHUEH CTPOCHHSI aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHX OJJIEMEHTOB U 00pa3yeMbIX HMU
IIPOCTBIX W CJIOKHBIX BEIIECTB IO TPYINIIAM W NEPUOJAM. 3HAYCHHE NEPUOANYECKOTO
3aKOHa B Pa3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XUMUYECKasi CBSA3b. BUIIBI XUMHYECKOMN CBsA3M (KOBaJEeHTHAS
HEMoJIsIpHasT W TOJIsIpHAsi, MOHHAasg, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOW XMMMYECKOW CBs3M (OOMEHHBIN M JIOHOPHO-aKIenTOpHbIN). Bomopoanas
CBA3b. BaneHTHOCT. DnekTpooTpuLarenbHocTh. CTeneHb OKucieHns. IoHbl: KaTUOHBI U
AHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISPHOIO CTPOCHHs. 3aKOH IOCTOSTHCTBA
cocTaBa BeulecTBa. THUIbI KPUCTAJUIMUECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB OT
THUIA KPUCTAIINYECKON PEIIETKH.

[TonsaTHE O UCTIEpCHBIX cucTemax. MICTUHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coenvHeHuid. HoMeHkiaTypa HeopraHMYeCKHX
BeIECTB. | eHeTn4eCcKast CBSI3b HEOPTaHUYECKUX BEIIECTB, IPUHAIEKAIINX K Pa3IMYHbIM
KJIaCCaM.

Xumunueckas peakuus. Knaccupukanus XuMUYecKuX peakliuii B HEOpraHU4eCKou 1
OpraHMYECKOW XMMHUHM. 3aKOH COXpPAaHEHHMs MacChl BEIIECTB, 3aKOH COXpPAaHEHUS U
MIPEBPALLCHUS SHEPTUH IIPU XUMUUYECKUX PEaKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (akTopoB. OOpartumble
peakiuu. XuMu4eckoe paBHoBecue. DaKTOphI, BIUSIOMIME HA COCTOSSHUE XMMHYECKOTO
paBHoBecus. [Ipunnun Jle [latense.

OnexTponuTnueckas auccoruanus. CuibHble W ciabble 3aekTpoiauThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCIIasl, HEUTpaJIbHas, ICJI0YHA.

OKHMCIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIIVH.



OKCIIEpUMEHTAIbHBIE ~ METOJIbl  M3Y4YEHHUsS BEIIECTB M UX IPEBpAICHUM:
neMoHcTparuss Tabmun «llepuomuueckas cucTtemMa XUMHYECKHUX diemeHtoB [l U.
MeneneeBa», u3ydeHrue MOJIENIeH KPUCTAJUIMUYECKUX PEIIETOK, HAOMIOICHUE U OTHCaHUE
JIEMOHCTPAIIMOHHBIX M JaO0OpPaTOPHBIX OMBITOB (Pa3joKEeHHE IEPOKCHIa BOJOPOJa B
MPUCYTCTBUU KATAJIM3AaTOpa, ONPEACIICHUE CPEAbl PACTBOPOB BEUIECTB C IMOMOIIBIO
YHUBEPCAJIBLHOTO WHJUKATOpa, PEaKIMH HOHHOTO OOMEHA), MPOBEICHHE MPAKTUYCCKOU
paboThl «BiausiHue pa3IUYHbIX PAKTOPOB HA CKOPOCTh XUMHUECKON PEAKIIUN.

Pacuérurlie 3agaun.

Pacu€Tel 110 ypaBHEHMSIM XMMHYECKUX PEAKLHI, B TOM YUCIE TEPMOXUMHUYECKHE
pacué€Thl, pacy€Thl C UCMOJb30BAHUEM MOHITUS «MACCOBAsH 10JIs BELIECTBAY.

Heopranuueckass XuMus

Hemetamnbl. Ilonoxxenue HemeramnoB B Ilepuoandeckoid cUCTEME XUMHYECKHUX
anemeHToB /[. . MenneneeBa u 0cOOEHHOCTH cTpoeHUs aToMOB. DU3nuecKkre cBONCTBA
HEMETAJUIOB. AJIJIOTPOIMS HEMETAIOB (Ha MpuUMepe Kucjiaopoaa, cepbl, (ocdopa u
yriaepoa).

XWMHYECKHE CBOMCTBA BaXHEWIINX HEMETAIOB (TallOT€HOB, CEphbl, a30Ta,
docdopa, yraepona U KpeMHHUS) U UX COCIUHEHHU (OKCHUIOB, KHUCIOPOICOAEPIKALIUX
KHUCJIOT, BOJOPOJIHBIX COSIUHEHM).

[IpruMeHeHne BaKHENIIIMX HEMETAJNIOB U UX COEAMHEHHIA.

Metamibl. Ilonoxenue wetamwioB B Ilepumoandeckoid CcHCTEME XUMHYECKHX
aneMmeHToB /. . MenneneeBa. OcCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB
MerauioB. OOmme  ¢usmdeckue  cBoiictBa  MeTauioB.  CIuiaBel  METaJLIOB.
DNEKTPOXUMUYECKUN AT HANIPSYKEHU METAILIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIIUX METAJUIOB (HATpUH, KaJIWi, KaJbI[ui, MarHui,
ATIOMHUHHH, [IUHK, XPOM, KEJI€30, MEIb) U UX COSTUHEHUHN.

OO6mmue crocoOsI moydeHust MetayioB. [I[puMeHeHue MeTallIoB B OBITY U TEXHUKE.

OKCIEPUMEHTAJIBHBIE METOAbl M3YUYEHHUS BEILECTB M WX NPEBPAILLCHUN: U3y4YCHUE
KOJUICKIINH «METalTbl U CIUIaBbI», 00pa3IoB HEMETAIIIIOB, pEIIEHNE IKCIIEPUMEHTATBHBIX
3a7a4, HAOMIOJCHUE U OMHCAaHUE JEMOHCTPAIMOHHBIX U JA0OPAaTOPHBIX OIBITOB
(B3auMOJIeHiCTBUE THUAPOKCHJA aJIIOMHHUS C pacTBOpaMHU KHCJIOT U  IIEJIOYeH,
KaueCTBEHHBIC PEaKI[M1 Ha KATHOHBI METAJIJIOB).

PacuétHrle 3amaumn.

Pacuétbl Macchl BelecTBa Wik 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Win 00bEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETHI MAacCChI
(oOBbEMa, KoIMuUeCTBa BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIU OJHO W3 BEIIECTB MMEET
MIPUMECH.

XuMUS U )KU3Hb

Pone xumum B oOecreueHWH SKOJOTHYECKOH, JIHEPreTUYecKOM | MHUIIEBOM
0€301acHOCTH, pa3BUTHH MeAUIUHBL. [IOHATHE O HayYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIIHI.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TMOTyYeHUs
BOKHEHUIIIUX BEIIECTB.
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YenoBek B MUpE BELIECTB M MATEPUAJIOB: BaXXHEHIINE CTPOUTEIbHBIE MAaTEPUAIIBI,
KOHCTPYKIIMOHHBIE MaTEPUabl, KPACKH, CTEKJIO, KEpAMHUKA, MAaTEpUaJIbI IS JIEKTPOHUKH,
HaHOMAaTepHuaibl, OPraHMYECKHE U MUHEpAJIbHbIE YT0OpEHUSI.

XvMHA W 300pOBbE UEJIOBEKA: IIPaBWJIA HCIIOJIB30BAHMUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia OE30MACHOIO HCIIOJIB30BAaHUS MPENapaToB OBITOBOM XUMHH B
IIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHbIX CBsi3ed NMPU HM3YYEHHU OOIIEeH M HEeOpraHUYecKoil
XUMHH B 11 Kilacce OCyHIECTBISIETCSI Yepe3 HCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAy4YHbIX IIOHATHM, TaK M IIOHATUH, SBIISIIONIMXCA CUCTEMHBIMH JUI1 OTHAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAayUHbIe TIOHSATHUS: HayUHbIM (PakT, FMIIOTe3a, 3aKOH, TEOpHs,
aHalu3, CHHTE3, KilacCU(UKanus, MEpUOJUYHOCTh, HAOIIOACHHUE, DSKCIIEPHUMEHT,
MOJIETUPOBAHNE, U3MEPEHUE, SIBICHHE.

®dusuka: MaTepus, JHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
pPallMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHYeCKUN YpOBEHb, BEIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, (PU3NYECKHUE BEIMYMHBI M €IMHMIIBI UX U3MEpEHUs,
CKOPOCTb.

buonorus: knerka, opranusM, 3KocucTema, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHHbI, 0OMEH BEILIECTB B OpraHU3Me.

['eorpacdus: mMuHepanbl, TOpPHbIE TMOPOJbI, IOJIE3HbIE HCKOIAEMbIe, TOIUIMBO,
pecypCehl.

TexHonorusi: XUMHYECKass MPOMBIIIJIEHHOCTh, METaJUIyprusi, MpPOU3BOJICTBO
CTPOUTENIBHBIX  MaTepUajoB,  CEIbCKOXO3SICTBEHHOE  IPOMU3BOACTBO,  IUIIEBas
MPOMBIIIJIEHHOCTb, dapmarieBTHUECKas MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKUX  IPEenapaTroB, IPOU3BOACTBO  KOHCTPYKLMOHHBIX  MAaTE€pHAJIOB,
AIIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.
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INJTAHUPYEMBIE PE3YJBbTATBI OCBOEHHUSA TIPOI'PAMMBLI 110
XUMHUHN HA  BA30BOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOSHHS OO0 YyJarOIITUMUCS
mporpaMMm cpeaHero ooOmiero oOpa3oBaHusi (JUYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHeiM).  HayyHo-MeToanueckod OCHOBOM i pa3pabOTKH  IUIAHHUPYEMBIX
PE3yJIbTaTOB OCBOEHUS MPOrPAMM CPEIHEro o0Iero o0pa3oBaHus SIBISIETCSI CUCTEMHO-
JESTENbHOCTHBIN MOAXO/.

B cooTBeTcTBHY C CUCTEMHO-IEATENHLHOCTHBIM MOAX0/I0M B CTPYKTYpE TMYHOCTHBIX
pE3yJIbTaTOB OCBOCHUS IMpeAMeTa «XHUMHUS» HAa YPOBHE CpeHEro o0Iiero oOpa3oBaHUs
BbIJIEJIEHBI CIIEAYIOLIUE COCTABIISAIONINE:

OCO3HaHME OOYyYaIONIMMUCA POCCHMCKOM TpaxJAaHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEEIICHHUIO;

HAJIMYME MOTHUBAIIMH K O0yUYEHUIO;

LIEJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKACHHN JMYHOCTH Ha OCHOBE
KITIOUYEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAIAUIINI 0a30BOM HAYKH XUMUU;

FOTOBHOCTb M  CIIOCOOHOCTh OOYyYarolUMXCsl PYKOBOJCTBOBAaTbCS B  CBOEH
NESITENBHOCTH 1IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMHU, MIPUCYITUMU 1IETTIOCTHON CHCTEME
XUMHUYECKOT0 00pa30BaHMUs;

HaAJINYHME PAaBOCO3HAHUS HKOJIOTUUECKON KYJIbTYPBl M CHIOCOOHOCTH CTaBUTh LENIU U
CTPOUTH )KM3HEHHBIE IJIaHbI.

JInyHOCTHBIE PE3yNbTaThl OCBOEHUA MpeaMeTa «XUMUSD) JOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCHUTATENbHOW JIE€ATEIBHOCTH B COOTBETCTBUM C T'YMaHHUCTHYECKHMH,
COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH U HJ€ajlaMUu POCCUKCKOTO
rpaKIaHCKOTO OOLIECTBA, IPUHIATHIMU B OOIIECTBE HOPMaMHU W MpaBUJIaMH MOBEICHUS,
CHOCOOCTBYIOIIMMHU  TIpOLIECCaM  CaMOIIO3HAHUS, CaMOPa3BUTUS U  HPABCTBEHHOI'O
CTaHOBJICHHUS JJUYHOCTU O0YYaOIIUXCS.

JluyHOCTHBIE  pe3ylbTaThl  OCBOEHUS  IpeaMeTa  «XHUMHS»  OTPAXKAIOT
c(OpMHUPOBAaHHOCTh  OMbITA  IO3HABATENIbHOM M  MPAKTUYECKOW  AESTeNIbHOCTH
00y4aroMXCs MO0 peaTu3aliy MPUHITHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa’KaaHCKOro BOCIIUTAHMSA:

OCO3HAHUS OOYYAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB W O0sS3aHHOCTEH,
YBa)KCHHSI K 3aKOHY M MPABOIOPSIKY;

MpEACTaBICHUS O COLIMAIBHBIX HOpMaXxX U MPaBUIIAX MEKIUYHOCTHBIX OTHOILLICHUMN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATENBHOCTH MPU CO3JAHUU Yy4eOHBIX
MPOEKTOB, PEHICHUH YYEOHBIX W TO3HABATENIbHBIX 3a]1a4, BBITIOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apryMEHThI
JIPYTHUX TIPU aHATU3€ Pa3IUYHbBIX BUJIOB YyUeOHOU e TeIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEAUI0 OTEUECTBEHHOMN
XUMUU;

YBa)KEHHsI K TIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHUHM, OCO3HAaHHUA TOTrO, YTO JOCTHIKEHUS HAyKH €CThb pe3yJbTaT UIUTEIbHBIX
HaAOJI0IEHN A, KPOTIOTIUBBIX SKCIIEPUMEHTATBHBIX MMOMCKOB, TOCTOSHHOTO TPYAa yU4EHBIX
U IIPaKTUKOB;

MHTEpECa M MO3HABATEJIbHBIX MOTHBOB B IOJYYEHUU U TMOCIEAYIOLIEM aHalu3e
uH(popMauK 0 IEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OT€UECTBEHHOM XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIINTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBS3aHHBIE C XUMUYECKUMHU SBIICHUAMH, U
MIPUHUMATH OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U MOCTYIKH CBOMX TOBAPUUIEH C MO3ULIUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHE MOCIEICTBUM 3TUX MOCTYNKOB;

4) popMupoBaHusi KyJbTYpPbI 310POBbSI:

MOHUMAaHMSI IEHHOCTEH 310pOBOTO M Oe30macHOro obpasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUYECKOMY 3/10POBbIO;

coOmtoeHust mpaBuil  0€30MacHOTO OOpalleHusT C BeleCTBaMU B OBITY,
ITOBCETHEBHOW KM3HU U B TPYJIOBOM AEATEIBHOCTH;

MOHMMAaHMsI [IEHHOCTH MPABUJ WHJIMBUIYAIBHOTO M KOJUIEKTUBHOTO O€301acHOTO
MOBE/ICHUSI B CUTYaIUSIX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HU JIIOJCH;

OCO3HAHMSI TIOCIEACTBUN W HENPUATUS BPEIHBIX TNPUBBIYEK (YyHOTpeOIeHUs
AJIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5) TPyA0BOr0 BOCIIUTAHUSA:

KOMMYHHKaTUBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIIEJOBATEIbCKON IE€ITEIbHOCTH,
OOIIECTBEHHO IMOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JCSITEIbHOCTH,

YCTAaHOBKM Ha aKTUBHOE y4YacTHUE€ B PEIICHWU MPAKTHUYECKUX 3a7ady COLUAIbHOU
HAIPABJIIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHHIO MpodeccHil pa3iuyHOro pojia, B TOM YHCIe
Ha OCHOBE IPUMEHEHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyZa U pe3ysibTaTaM TPYI0BOM 1€ TEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBUAYATbHOW TpaeKTOpHH 0Opa3zoBaHUS,
Oyaymieit mpodeccuu W peanu3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 3K0J10rM4YecKOro BOCIUTAHUS:

HKOJIOTMUECKH  11eJIeCOO0pPa3HOr0 OTHOIICHHMS K MpPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIE;
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MOHUMAHUS TJIOOAJTBHOTO  XapakTepa HJKOJOTHYECKUX MPoOJeM, BIUSHHS
AKOHOMHMYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLIUAIBHOMN CPEIbI;

OCO3HAHUA HEOOXOAMMOCTH HCIOJIb30BaHUSI JOCTWKEHUM XUMHUU IS PEIICHUS
BOIIPOCOB PALIMOHATIBHOI'O MPUPOIONIOIB30BaAHUS;

AKTUBHOTO HENPUATUS JIEHUCTBUM, NPUHOCIIIMX BPEA OKPYXKAIOIIEW IPUPOIHON
cpene, YMEHHsS TIPOTHO3MPOBATH HEONAroNMpHUSATHBIE SKOJIOTMYECKHUE IOCIICICTBUS
MPEIIPUHUMAEMBIX JEUCTBUN U IPEAOTBPALIATD HX;

HaJIMYHMsl Pa3BUTOTO YKOJIOTHUECKOTO MBIILJICHUS, IKOJIOTUUYECKON KYJIbTYpPHhI, ONbITA
JIEATENBHOCTA SKOJIOTUYECKON HAIPAaBIEHHOCTH, YMEHUS PYKOBOJACTBOBATHCSI HMHU B
MMO3HABATEIPHOM, KOMMYHHUKATUBHONH U COLIMAIBHOW TMPAKTHUKE, CIOCOOHOCTH U YMCHHS
aKTUBHO MPOTUBOCTOSITH UJICOJIOTUU XeMOPOOHH;

7) HEHHOCTH HAYYHOI' 0 MMO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U OOIIECTBEHHON IIPAKTHUKH;

MOHUMAHUS CHeNU(DPUKA XUMHUHM KaK HayKHd, OCO3HaHUsI €€ poyi B POpMUPOBAHUU
palMoOHAIFHOTO HAaY4YHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO TMpeACTaBieHUus 00
OKPYXaIoIIEM MHpPE KaK O €IMHCTBE MPUPOJbI M YEJIOBEKA, B MO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHNUH MPoOJIeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTHU B 0COO0M 3HAYMMOCTH XUMUH JJIsI COBPEMEHHOM IUBUIIU3AINU: B €€
T'YMaHUCTUYCCKOH HAMpaBICHHOCTH M BaXHOM pOJXM B CO3JAaHUM HOBOH 0a3bl
MaTepUaIbHON KYJIBTYphI, PEIICHUH TI00AIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJIOBEYECTBa — CHIPhEBOM, YPHEPTreTUUECKOM, TTUIIIEBON M AKOJIOTHYECKOW OE30IacHOCTH,
B Pa3BUTHUU MEIUIMHBI, OOECMEYEHWU YCJIOBHH YCIEIIHOTO TPyAa U OSKOJOTUYECKHU
KOM(OPTHOM )KMU3HH KaXJO0T0 YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHMMAaHHS CYIIHOCTH METOJOB IMO3HAHUA,
HCITONTB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh IOJydaeMbIe
3HAHUS JJIA aHATU3a U O0BSICHEHUS IBJICHUI OKPYKAIOIIEro MUPa U TPOUCXOSAIIUX B HEM
U3MEHEHUH, YMEHUS JejaTh 000CHOBAHHBIC 3aKIIOUYEHUS Ha OCHOBE HAaY4YHBIX (DAKTOB U
MMEIOIIUXCS TAHHBIX C eI MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIPHO MCIIOJIB30BaTh XUMHYECKHE 3HAHUS IS PEIICHHS
mpo0JieM B peabHbIX )KU3HEHHBIX CUTYaIIUsIX;

MHTEpeca K MO3HAHUIO U HCCIIEA0BATEIbCKON AEATEIIbHOCTH;

TOTOBHOCTHU M CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHHUM 0 XUMHUH B COOTBETCTBHUM C YKMU3HEHHBIMU
NOTPEOHOCTSMU;

WHTEepeca K OCOOEHHOCTAM TpyJa B pa3iIuuHbIX cdepax MpodeccruoHaTIbHON
JIESITETLHOCTH.

METAINIPEJIMETHBIE PE3YJIbTATBI
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MeranpeamMeTHbIe pe3yabTaThl OCBOCHHUS YIEOHOTO TIpeaMeTa « XUMHUS» Ha YPOBHE
cpeaHero odiiero oopa3oBaHMs BKIIOYAIOT:

3HAYUMBIC TUISt dbopmupoBaHus MUPOBO33PEHHUS o0yyJaromuxcs
MEXIUCIUTIIMHAPHBIE  (MEXIpPEAMETHBIC) OOIIeHAayYHbIE TIOHATHS, OTpaKaroIIue
[[EJIOCTHOCTh HAYYHOM KapTUHBI MUPA U CIIEU(PUKY METOI0B MTO3HAHUS, HCTIOJIb3yEMBIX B
€CTECTBEHHBIX HayKaxX (MaTepws, BEIIeCTBO, DHEPTrus, SBJICHHE, MPOIECcC, CHUCTEMA,
Hay4HbIA (PaKT, TPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHsl, UCCIEAOBaHUE,
HaOII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUE);

yHUBEpcajdbHble y4eOHble JelcTBUS (ITO3HABATENbHBIE, KOMMYHHUKATHUBHEIE,
peryiasaTuBHBIC), oOecreunBarone (GopMupoBaHue (YHKIIMOHATBHON T'PAMOTHOCTH H
COIMAIbHON KOMIETEHIIMH 00yYaroInXcsi;

CITOCOOHOCTh OOYYaIOIIUXCS MCIOJIb30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHEIE,
MHPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAJIbHBIC yUeOHbIE ACHCTBUA B NMO3HABATEIHLHON U
COIMAJIbHOM MpPaKTHUKE.

MeramnpeamMeTHbIe pe3yIbTaThl OTPAXKAIOT OBIAJACHUE YHUBEPCATbHBIMUA YUCOHBIMHU
MM03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICUCTBUSIMU.

OBJaeHue yHUBEPCAJIbHBIMH Y4eOHBIMYU MO3HABATEILHBIMH JI€HCTBUSIMM:

1) 6a3oBble JIOrHYeCKHE 1eHCTBUSA:

CaMOCTOSTENHHO (HOPMYIHUPOBATh U aKTyaIHU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPENIETIATD eI ACATEIbHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUH UX JOCTHKECHHUS,
COOTHOCHUTD PE3YyJIbTaThl ACATEIBHOCTH C TTOCTABJIICHHBIMU LIEJISIMU;

WCIIOJIH30BaTh NMPU OCBOECHUHU 3HAHUHN MPUEMBI IOTUUECKOTO MBIIIJICHUS — BBIJCISITh
XapakTepHbIE TNPU3HAKM TOHATHH W YCTaHABIWBATh HUX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHS 111 OOBSICHEHUS OTACIBbHBIX (DAKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KiIacCH(PHUKAIMKM BEMIECTB M XUMHYCCKUX
peaKkuui;

yCTaHaBJIUBATh IPUUNHHO-CJICICTBEHHBIC CBA3U MEXTY U3y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUUECKHUE PACCYXKJEHUs (MHIYKTUBHBIC, JTEAyKTUBHbBIC, TI0 AHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MNPOTUBOPEYHST B  PacCMaTPUBAEMBIX  SIBJICHUSAX,
bopMynUpOBaTh BHIBOJIBI M 3aKIIFOUCHHUS;

NPUMEHATh B TMPOLIECCE TO3HAHMUSI, MCIOJb3yeMble B XHMHU CHUMBOJUYECKHE
(3HAKOBBIC) MOJEIIH, TPEOOPA30BBIBATH MOJICIIbHBIC TTPEACTABICHUS — XUMHUECKUN 3HAK
(cuMBOJ) d7eMeHTa, XUMUYecKkas (GopMyla, YpaBHEHHE XUMHYECKOW PEakiuu — TpU
pelieHnr y4eOHBIX IMO3HABATENBHBIX W TMPAKTUYSCKUX 3a7ad, MPUMEHSITh Ha3BaHHBIE
MOJICJIbHBIC TIPEACTABICHUS ISl BBISBICHHUS XapaKTEPHBIX TMPHU3HAKOB M3y4aeMbIX
BEILIECTB U XUMHUECKUX PEAKIUH.

2) 6a3oBbIe HCCJIeI0BaTEIbCKUE AeiiCTBUS:

BJIQJIETh OCHOBAaMHU METOJI0OB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUA;

dbopmMynupoBaTh 1MW U 3a/Jadyd HCCIEAOBAHUsS, MCIOJIb30BAaTh MOCTaBJICHHBIE U
CaMOCTOSITEHHO CPOPMYIMPOBAHHBIE BOIMPOCH B KAa4€CTBE MHCTPYMEHTA TO3HAHUS U
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OCHOBBI JI1 (DOPMUPOBAHUS TUIOTE3bl M0 IPOBEPKE IMPABMIBHOCTU BBICKa3bIBAEMBIX
CYX/ICHUMU,

BJIa/IETh HABBIKAMH CAMOCTOSTEIBHOTO MJIAHUPOBAHUS U IPOBEJICHUS YUYEHUUECKHUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh yMEHHUs HAOJI0AAaTh 3a XOJIOM IIpolecca,
CaMOCTOSTENBHO IPOrHO3UPOBATH €0 pe3yibTar, (POPMYIHPOBATH 000OLIEHHS U BHIBO/IBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAHUS, COCTABIAThH 00OCHOBAHHBIN
OTYET O MpOJEeIaHHON paboTe;

IpUOOPETATh ONBIT YYEHNYECKON UCCIIEe0BATEIBCKON M MPOEKTHON e TEIbHOCTH,
IPOSBIIATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PELICHUS
NPAaKTUYECKUX 33]a4, IPUMEHEHHIO Pa3IMUHbIX METOJ0B IIO3HAHHUS.

3) pabora ¢ uH(popManmeii:

OpPUEHTHUPOBATHCSA B PA3IMYHBIX HUCTOYHMKAX HH(OpManuu (HayqHO-NOMYJsSIpHAs
JUTEpaTypa XMMHUYECKOTO COJAEpXkaHHs, CIpaBOYHbIE MocoOus, pecypcel WHTepHeTa),
aHAJIM3UPOBATh MH(OPMAIIMIO PA3IMYHBIX BUAOB U (OPM IMPEACTaBICHUS, KPUTUUECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;

(bopMyIHpPOBaTh 3aIPOCHl U MPUMEHATh Pa3IUUHbIe METOBI IPU MTOMCKE U O0TOOpE
uH(pOopMaLUU, HeOOXOIUMOM /17151 BBIMOJIHEHUS YYEOHBIX 3a7a4 ONPEeNIEHHOIO TUIIA;

npuoOpeTaTh  OMBIT  HCIOJNb30BAHUSA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U pa3InYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATENbHO BBIOMPATH ONTUMANBHYIO (HOpPMY IpenCcTaBiIeHUs HH(POPMAIUH
(cxeMbl, rpaduKu, AUarpaMmbl, TaOJIUIBI, PUCYHKH U JIPYTHUE);

UCTOJIb30BaTh HAYYHBIN S3BIK B KauyeCTBE CPEACTBA NMpH paboTe C XUMHUYECKOU
uH(pOpMaLMeN: IPUMEHATh MEXIpeIMeTHbIe (pU3ndeckue 1 MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, OPMYIIbI, a00pEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPE/ICTBA
HarJIsIJHOCTH.

OBJajieHNe YHHBEPCAJIbHBIMIA KOMMYHHKATUBHBIMY J1ICTBUSIMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCY)XKJaeMOW TeMbl B XOJAE AHajora W/Wiu
JUCKYCCHH, BBICKa3bIBaTh HJEH, (QOPMYyIUPOBATh CBOM MPEIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHUS NIPEVIOKEHHON 3a/1auu;

BBICTYNaTh C Tpe3eHTalel pe3ynbTaToB IO3HABATEIBHOM  JI€ATEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBINOJHEHUU
XUMHUYECKOTO HKCIEPUMEHTA, NPAKTUUYECKOW paboThl MO HCCIEAOBAHUIO CBOMCTB
U3Yy4aeMBbIX BEIIECTB, peajH3alli y4eOHOTro MpoeKTa M (HOpMynHpOBaTh BBIBOABI I10
pe3ysbTaTaM IpPOBEAEHHBIX MCCIEJOBAaHUM MYTEM COTJACOBaHUS MO3ULUNA B XOJH€
00CYyXIeHUs 1 0OMEHAa MHEHUSIMHU.

OBi1aieHNe YHUBEPCAJbHBIMH PeryJATUBHBIMM JeHCTBUAMM:

CaMOCTOSITEIbHO  IUIAHMPOBaTh M OCYILIECTBJISATH CBOIO  IMO3HABATEIBHYIO
NeSITETbHOCTD, OMPEeAeIsis e€ 1eNU U 3aJa4i, KOHTPOJIMPOBATH U IO MEpe HEOOXO0AUMOCTH
KOPPEKTUPOBaTh MpejiaraeMblil aJrOpuT™M JCHCTBUII NpU BHIMOJHEHUU YYEOHBIX U
UCCIIEZIOBATENIbCKUX 3a7lad, BHIOMpaTh Hanbosee 3(hpPeKTUBHBIN cOCO0 MX pelIeHus C
y4€TOM MOJTyYEHHs] HOBBIX 3HAHUI O BEIECTBAaX U XUMUYECKHX PEAKIIHAX;
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OCYHICCTBJAATE CAMOKOHTPOJIb CBOCH JEITEIbHOCTH HAa OCHOBE CaMoOaHajiu3a H
CaMOOICHKMH.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XuMus» OTPaKAIOT:

c(OpMHUPOBAHHOCTh MPEJICTABICHUI O XUMUYECKOW COCTABIIAIOIICH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA, POJIM XUMUU B TTO3HAHUU SBJICHUI MPUPOJIBI, B GOPMUPOBAHUU
MBIIICHUS U KYJIbTYPbI TUYHOCTH, €€ PYHKIIMOHATLHON TPaMOTHOCTH, HEOOXOAMMOM 15t
peIIeHus] MPaKTUYECKUX 3a/a4 U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOIHOMN CPELE;

BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHWM, KOTOpas BKIKOYAET: OCHOBOIIOJIATAOIIINE
MOHTHS (XUMUYECKUW DIIEMEHT, aTOM, OJJIEKTpOHHas 000JI0YKa aroma, MOJEKyIa,
BaJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, XHMHUYECKasi CBSI3b, CTPYKTypHas Qopmyna
(pa3BépHyTas M COKpaIIE€HHas ), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, YIIepOIHBIMI
ckenet, GyHKIMOHANIbHAS TPYIa, paauKall, H30MEpHs, U30MEPhI, TOMOJIOTUYECKHUI PS/I,
TOMOJIOTH, YTJIEBOJOPOJIbI, KHUCIOPOJ M a30TCOAEpIKalllue COEOUHEHHUs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISIPHBIC COCAUHEHUS); TEOPHUH U 3aKOHBI
(Teopusi cTpoeHus: opraHnyeckux BemectB A. M. bytnepoBa, 3aKOH COXpaHEHHSI MacCChl
BEIIIECTB); 3aKOHOMEPHOCTU, CUMBOJIMYECKUN S3bIK XUMHUHU; MUPOBO33PEHUECKUE 3HAHUS,
JIe)Kalle B OCHOBE NMOHMMAHUS NPUYMHHOCTH M CUCTEMHOCTHM XMUMHUYECKUX SIBJICHUM,
(dakToOTMYEeCKUE CBEJACHUS O CBOICTBax, COCTaBe, TMOJYy4YeHHMHM U Oe30macHOM
UCTIOJIb30BAHUM  BAKHEHMINIUX OpPraHMYECKHMX BEMIECTB B OBITY U MPAKTUYECKOUH
JIEATEIbHOCTH YETIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBIATh XapaKTepHbIE TMPU3HAKH TIOHSTHUH,
YCTAHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIUE TOHSTUA TPH
OINMCAaHUU COCTaBa, CTPOCHUS U MPEBPALEHUN OPraHUYECKUX COCINHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIB30BATh XMMHYECKYI0 CHUMBOJHUKY  JJIsI
COCTaBIICHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, cOkpamiéHHoi) (opmyn
OPraHMYECKUX BEIIECTB U YPABHEHUM XMMHUUYECKUX PEaKIUi, U3rOTaBIMBATh MOJEIIH
MOJIEKYJ] ~OPraHMYECKMX BELIECTB U1  WUIIOCTPAUMH KX  XUMHYECKOIO U
MPOCTPAHCTBEHHOT'O CTPOCHUS,

cOpMHUPOBAHHOCTh YMEHUN  yCTAHABIMBATH MPUHAMICKHOCTh HM3YyUYEHHBIX
OpraHWYEeCKHX BEIIECTB MO MX COCTaBY U CTPOCHHUIO K OMpeNeIEHHOMY KiIacCy/Tpyrre
coeMHEHUM  (YIJIeBOJOPOJbI,  KHUCIOPOJ M  a30TCOAEpP)KAIIUE  COCAMHEHUS,
BBICOKOMOJICKYJISIDHBIC COEIMHEHWs), JaBaTh WM Ha3BaHUS TI0 CHCTEMaTHYECKOH
HomeHknarype (IUPAC), a Takke NpUBOAUTH TpPHUBUAJBHBIE Ha3BaHUSI OTAEJIBbHBIX
OpraHWYEeCKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTHJICH, ITHICHTJUKOJb, TIUIEPHH,
denon, dopmanmpaerna, aneTanbIeTHA, MypaBbUHAs KHCIOTa, YKCYCHas KHUCIJIOTa,
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OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOKO03a, (PYyKTO3a, Kpaxmall, LeJuIrI03a,
TJIUIIVH),

c(hOpMUPOBAHHOCTH YMEHUS OMPEACIISITh BUIbI XUMUYECKOM CBA3U B OPTraHHUUYECKUX
COEIMHEHUSIX (OAMHAPHBIE U KPaTHBIE);

chOpMUPOBAHHOCTh YMEHHUSI NPUMEHATH IOJOXKEHUS  TEOPUU  CTPOCHHS
oprannueckux BemecTB A. M. BbytnepoBa ansi oObSCHEHHMsS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTABAa U CTPOCHHUS; 3aKOH COXPAHEHUSI MAaCChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTepH30BaTh COCTaB, CTPOCHHUE, (PU3MYECKue U
XUMUYECKHE CBOMCTBA TUIHMYHBIX MPEICTABUTENICH Pa3IUYHBIX KJIACCOB OPraHUYECKHUX
BeIeCTB (METaH, 3TaH, dTUJICH, MPONUJICH, alleTUiIeH, OyTaaueH-1,3, metunoyranuen-1,3,
O€H30J1, METaHOJI, ATAHOJI, STUJICHTJIUKOJIb, TITUIEPUH, (DEHOI, alleTalbIeTHu1, MypaBbUHAS
U YKCYyCHas KHCJTOTHI, TJIIOKO3a, Kpaxmall, IeJUII0JI0O3a, aMHHOYKCYCHas KHCIIOTa),
WUTIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXKJYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOLIUX
XUMHYECKHUX PEAKIUH C UCTIOIh30BAHUEM CTPYKTYPHBIX (POpMYI;

c(hOpMUPOBAHHOCTH YMEHUS XapaKTEPU30BaTh HCTOYHUKH YTIIEBOIOPOIHOTO CHIPhSI
(HeTh, MPUPOAHBIN Ta3, YTOJb), CIIOCOOBI UX MEPEePadOTKH U MPAKTUYECKOE MPUMEHEHNE
IPOJYKTOB MepepaboTKu;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOAUTH BBIYUCICHHSI 10 XUMHUUECKUM YPaBHEHUSIM
(Maccel, 00BEMa, KOJIMUECTBA UCXOIHOTO BEIIECTBA WIIH MTPOIYKTA PEAKIIUU TI0 U3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJAHBIX BEIIECTB WU MPOJAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUW BIAJETh CUCTEMOW 3HAHUN OO0 OCHOBHBIX METOJAX
HAay4YHOTr'O MO3HAHUS, UCIOJIb3YEMbIX B XMMHUHU MPU MU3YYEHUHU BEIIECTB M XMMHUYECKUX
ABJICHUN (HaOMOJeHue, H3MEpPEeHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE), MCIOIb30BATh
CHUCTEMHbIE XMUMHWYECKHE 3HAHMS ISl MPUHATHUS PEUICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHUW COOIOAaTh TPaBWIIA TMOJIH30BAHUS XHUMHYECKOU
MOCyJ1I0M 1 1a00paTOpHBIM 000PYAOBaHUEM, a TAKXKE MPABHIIA OOPAIICHUS C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIMUSIMHU 10 BHITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOopMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BHITIOHITH XUMHUYECKUN IKCIIEPUMEHT
(mpeBpallleHHs] OPraHMYECKUX BEIIECTB PU HarpeBaHUU, OJYUEHUE STUIICHA U U3YUCHUE
€ro CBOMCTB, KAUECTBEHHBIC PEAKIIUU OPTAaHMYECKUX BEIIECTB, JeHATYpaIus OCITKOB MPHU
HarpeBaHUU, IIBETHbIE peakIuu OENKOB) B COOTBETCTBUU C TMPABWIAMH TEXHUKHU
0e30macHOCTH TpW OOpalieHuH C BeIeCTBAaMU UM J1aOOpPaTOPHBIM O00OPYIOBaHHUEM,
MPEJICTABISATh PE3yJIbTAaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUUH
COOTBETCTBYIOIINX peakiuii U (OPMYITHPOBATEH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMUPOBAHHOCT, ~ YMEHUNM  KPUTHYECKA  AHAIMU3UPOBATH  XUMHUYECKYIO
WH(OPMAIIHIO, TTOIYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeICTBAa MaccOBOW MH(pOpPMAIIUH,
WuTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOATh MPpaBUiIa SKOJIOTHUECKH 1EJIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JEATEILHOCTH B IIENIIX COXPAHEHHS CBOETO 370POBbSI U
OKpYXKaroIled MNPUPOJHON Cpeabl, OCO3HAaBaTh OIACHOCTb BO3JICUCTBHS HA KUBbBIC
OpraHu3Mbl OIMpeleNEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbica nokasarens [T/K,
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HNOSACHATh Ha IpUMeEpax CHOCOObI YMEHBIIEHUS M MPEIOTBPALICHUS HX BPEAHOIO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl  00y4arouIuxcs C€ OrPAaHMYEHHBIMM BO3MOKHOCTSIMU 370pPOBbSI: yYMEHHE
IPUMEHSTh 3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHMS BEIIECTB U XUMUYECKUX
SIBJICHUU,

JUIS CJENbIX U CJIA0OBHUIAIINX OOYYaroIIMXCs: YMEHHE MCIIOJIb30BaTh PEIbePHO-
TOYEUYHYIO crucTeMy o0o3HaueHui JI. bpaitng 11 3anucu XuMuyeckux GopMyiI.

11 KIJIACC

[IpeameTHbIe pe3yabTaThl OCBOCHHS Kypca «OOImas W HeopraHuyeckas XHMHS»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN: O XMMHUYECKON COCTABIISIOIICH €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA, POJIM XUMUHU B TTO3HAHUU SBJIICHUI PUPOJIBI, B GOPMUPOBAHUHU
MBIIICHHS ¥ KYJIbTYPbI TUIHOCTH, €€ PYHKIIMOHATHLHON IPaMOTHOCTH, HEOOXOAMMOM J1st
peIIeHUsT MPaKTUYECKUX 3a/ad U DKOJIOTHYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBbIO U MMPUPOHOMU CpEIE;

BJIAJICHUE CUCTEMON XMMHYECKHNX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOMOJIATAOIINAE
HMOHATHS (XUMHUYECKHUI 3JIEMEHT, aTOM, H30TOII, S-, P-, d- SJIEKTpOHHBIE OPOUTAIA ATOMOB,
HWOH, MOJIEKyJia, MOJb, MOJISIPHBIA O0OO0BEM, BaJCHTHOCTH, JJIEKTPOOTPHUIIATEIBHOCTD,
CTENIeHb OKHCIICHHMS, XHMHYECKas CBs3b (KOBAJICHTHAs, WOHHAS, MeTaJUInyecKas,
BOJIOPOHAs), KPHUCTANIMYECKAs] pEHETKa, THUIBI XUMUYECKHX pEaKIuid, pacTBOp,
AJIEKTPOJIUTHI, HEIJEKTPOJIUTHI, DJIEKTPOJUTUYECKAS]  JUCCOLMALIUS, OKUCIUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON pPEaKIKi, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (T€OpHUS JJICKTPOIUTHUECKON JHCcolManuM, nepuoauyeckuid 3akon J[. U.
MeHeneeBa, 3aKOH COXPaHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHHUS W MPEBPAIICHUS
SHEPIrUU NMPU XUMUUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU,
MHPOBO33PECHUECKUE 3HAHMs, JIeXKAllMe B OCHOBE TMOHUMAHUSI TPUYUHHOCTH U
CUCTEMHOCTU XUMHUUYECKUX SIBICHUM, (PaKTOJIOTHUECKHE CBEJCHUS O CBOWCTBAX, COCTARE,
MOJIYYEHUHU U 0€30MaCHOM UCITOIb30BAHUH BAXKHEHIIINX HEOPTAHUYECKUX BEIIECTB B OBITY
Y IPaKTUYECKOM JIeATeIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCT, YMEHUM BBISBIATH XapaKTepHbIE TMPU3HAKUA TOHSATHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME TMOHATUS TpHU
OTMMCAaHWUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUM;

c(OpMHUPOBAHHOCTh YMEHUW UCIOJIB30BaTh XUMUYECKYI0 CHMBOJHMKY ISt
cocTaBjeHus (GOpMYJ BEIICCTB U yPABHECHUN XHMHUECKUX PEaKIMM, CHCTEMAaTUUECKYIO
HomeHknarypy (IUPAC) u TpuBnasibHble Ha3BaHUS OTJEJIBbHBIX HEOPTaHUYECKUX BELIECTB
(yrapHslii a3, yriIeKUCIbIN ra3, aMMHaK, raiéHas u3BeCTh, HeTaléHasi U3BeCTh, TUThEBAs
coJia, TUPUT U ApYyTHUE);

c(OpMHUPOBAHHOCTh YMEHUH OIpPEAENATh BaJCHTHOCTh W CTETNECHb OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB B COCIUHEHHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(koBajieHTHAas, HOHHAsl, METa/VIMYecKasi, BOJOpPOAHAas) B COCIUHEHUSX, THI
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KPUCTAUINYECKON PEIIETKH KOHKPETHOI'O BEIlecTBa (aTOMHasi, MOJEKYJspHas, NOHHAs,
METaJUIMYECKas ), XapaKTep Cpelibl B BOAHBIX PACTBOPAaX HEOPraHUUECKUX COEIMHEHMI;

c(OpMHUPOBAHHOCTh YMEHUH YCTAaHABIMBAaTh NPHUHAIIEKHOCTh HEOPraHMYECKHX
BEIIECTB 0 HUX COCTaBy K OINpeAeIEHHOMY KIacCy/Tpylne COeIUHEHUH (MpocThie
BEUIECTBA — METAJUIbl M HEMETaUIbl, OKCUJbl, OCHOBAaHHUS, KHUCIOTHI, aM(pOTEpHbIE
TMIPOKCHUIBI, COJIN);

c(hOpMUPOBAaHHOCTh YMEHHI pacKpbhIBaThb CMBICHI Tepuoanydeckoro 3akona J[. .
MenneneeBa M JE€MOHCTPUPOBATH €0 CUCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOrHOCTUYECKYIO (D YHKLINU;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh 3JEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUYECKUX 23JieMeHTOB 1-4 mnepuonoB Ilepuogumdeckoil CUCTEMBI XMMHUYECKHX
sanemenToB J[. V1. MenzeneeBa, UCHIONB3ys MOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIIH,
(QHEPreTUYeCcKue YypOBHU», OOBSICHATH 3aKOHOMEPHOCTHM HM3MEHEHUS  CBOMCTB
XMMHMYECKHX 3JIEMEHTOB M HMX COEIMHEHHUH IO mepuoaam W rpynmnam llepmoandeckoi
CHCTEeMBI XUMHYeCcKHuX 3aemMeHToB /1. M. Menneneena;

c(OpMUPOBAHHOCTh YMEHMH XapakTepu30BaTh (OMUCHIBATH) OOLIME XUMUYECKHE
CBOICTBA HEOPTAHUYECKUX BEIIECTB PA3IUUYHBIX KJIACCOB, MOATBEPK/1aTh CYIIECTBOBAHUE
TEeHETUYECKON CBSI3M MEXAY HEOPraHMYECKMMM BEIIECTBAMU C IIOMOLIbIO ypaBHEHUM
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIINIA;

c(OpPMHUPOBAHHOCTh YMEHHUS KIACCU(PHUUUPOBATH XUMHMUYECKUE PEAKIUU IO
pa3IMYHbBIM MPU3HAKaM (YHCIy U COCTaBY pearupyrolnx BEIIECTB, TEINIOBOMY 3P (DEKTY
peaKIy, N3MEHEHHIO CTENIEHEH OKUCIICHUS 3JIEMEHTOB, 0OpPaTUMOCTH PEAKIINU, YIACTUIO
KaTaan3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATH ypaBHEHMs PEaKIMil pa3iHyHBbIX THIIOB,
MOJIHbIE M COKpAILEHHbIE YpaBHEHUS peakUnii HOHHOTO OOMEHa, YUUThIBasl YCIOBUS, IPU
KOTOPBIX 3TH PEAaKLIUU UIYT JO KOHLA;

cOpMHUPOBAHHOCTb ~ YMEHUH  MPOBOAMTH  pEaKUuu,  NOJATBEPKAA0IINe
KaueCTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHMYECKHX BEILIECTB, PAaCllO3HABATH OMNBITHBIM
yTEM MOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTH YMEHUM packpbIBaTh CYILLIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEACTBOM COCTAaBJICHMS 3JEKTPOHHOIO OajlaHca 3THX
peakuui;

c(OpMHUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOU
peaKky OT Pa3IMYHBIX (PAKTOPOB; XapakTep CMEUICHHS XHMUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aeiictus (npunuun Jle latense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEePU30BaTh XMMUUECKHE MTPOLIECCHI, JIeXKAIIe B
OCHOBE IIPOMBIIUIEHHOTO TMOJY4YEHUS CEPHOM KHUCJIOThI, aMMHakKa, a TaKkKe
c(hOpMHUPOBAHHOCTH MPEJCTABICHUM 00 OOIIMX HAYYHBIX MPHUHIMIAX U 3KOJOTUYECKUX
npobiemMax XUMHUYECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHUS C HUCIIOJIb30BAaHUEM MOHSATHUSA
«MaccoBast JI0J1s1 BEIECTBa B pacTBOPE», 00OBEMHBIX OTHOIIECHUH Ta30B MPH XUMUYECKHX
peaxiusaX, Macchl BEIeCTBAa WIM 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIECTBA,
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Macce Win 00bEMY OJHOTO M3 YYaCTBYIOLIUX B PEAKIMU BEUIECTB, TEIIOBOTrO dddexTa
peaKIuu Ha OCHOBE 3aKOHOB COXPAaHEHHMsI MacChl BEUIECTB, IPEBPAIICHUS U COXPAHEHUS
SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHUN COOJIOJaTh MpaBWIAa IMOJIH30BAHUS XHUMHYECKOU
MOCYJ1I0M 1 1a00paTOpHBIM 000OPYAOBaHUEM, A TAKXKE MPABHIIa OOPAIlCHHS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIMSIMH 110 BBITIOJTHEHUIO Ja00OPATOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TNIAHUPOBATH U BBITIOHITH XUMHUYECKUN IKCIIEPUMEHT
(paznokeHue MepoKcUa BOJOPOJia B MPUCYTCTBUM KaTalau3aTopa, OMpENeiIeHHE CPEellbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCAIBHOTO HHAUKATOPA, BIUSHUE Pa3IAYHBIX
(bakTOpOB Ha CKOPOCTh XMMHUECKON peaKliy, peakliui HOHHOTO 0OMEHa, KaueCTBEHHbIE
peakuuu Ha cyibdar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHWUS, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «Metamib» U «Hemetanns») B COOTBETCTBUH C
NpaBWIaMH TEXHUKU O€30MaCHOCTH MpU OOpalIeHUH C BElleCcTBaMHU U J1a00paTOPHBIM
000pyZ0BaHHEM, TMPEACTABIATh PE3YJIbTAThl XMMUYECKOTO OJKCIIEpUMEHTa B (Qopme
3alUCH YPAaBHEHHI COOTBETCTBYIOIIMX PEAKIUA U (POPMYIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3yJbTaTOB;

chOpMUPOBAHHOCTh ~ YMEHHUM  KPUTHYECKA  AHAIMU3UPOBATH  XUMHUYECKYIO
uHpOpMALIUIO, TOJYy4aeMyl M3  pa3HbIX HMCTOYHMKOB (CpeACTBAa  MacCOBOM
KOMMYHUKaIuu, UHTepHET U apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOATh MpaBUiIa HKOJIOTHUECKH IeJecO00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM JEATEILHOCTU B IEJISIX COXPAHEHUsSI CBOETO 3/I0POBBS U
OKpYJKAlolllel NPUPOJHOU Cpelibl, OCO3HABaTh OMACHOCTb BO3JCKUCTBHUSI Ha >KUBBIE
OpraHW3MBI OMNpPEENEHHBIX BEIIEeCTB, MOHUMas cMmbica nokazarens [1/IK, moscusaTs Ha
npuMepax CrocoObl YMEHBIICHHUS W TMPEJOTBPAIICHUS WX BPETHOTO BO3ICHCTBUS HA
OpraHu3M YeJIOBEKa;

JUIsE  00yYaromMxcs € OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI: yMEHHE
MIPUMEHSATH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB M XUMHUUYECKUX
SIBJICHUU;

JUISL CJETBIX U CIA0OBUIAIIUMX OOYYAIOIIUXCS: YMEHHUE HCIOJB30BaTh PelbeHO-
TOYCUHYIO crcTeMy o0o3HaueHuit JI. bpaitns s 3anmucu XuMudeckux Gopmyit.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
HaumeHnoBanue KosmmyecTBo yacoB
Ne JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTeIbHbIE
w/n Pa3ieioB U TEM Beero Konrpoabnbsie IIpakruuyeckue pecypebi
NPOrpamMMbl padoThI padoTshI
Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH
[IpenMeT opranuyeckoit
xumuu. Teopus
11 CTPOCHUS OPraHUYECKUX 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
COCIMHEHU I
A. M. bytneposa
Utoro no pazneny 3
Paznen 2. YrieBoaopoabl
IIpenenbubie
2.1 YII€BOAOPOABI — 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
AJIKaHbI
Henpenensabie
2.2 YII€BOJAOPO/AbL: AJTKEHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
aJIKaINEHBI, aJTKUHBI
2.3 Apomatiieckie 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
YTIEBOIOPOABI
[IpupoiHbIE ICTOYHUKHI
2.4 YIJIEBOJOPOJOB U UX 3 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
Hroro no paszneny 13
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Pasznen 3. Kuciopoacoaepsxaimue oprannyeckue coeIuHeHust

3.1 Cruprel. ®enon 3 https://resh.edu.ru/subject/lesson/4769/start/150550/
AJLIeruael.
3.2 KapOoHOBBIE KHCITOTHI. 7 https://resh.edu.ru/subject/lesson/4776/start/150604/
Crnoxxnbie A(UPBI
3.3 YrineBoasl 3 https://resh.edu.ru/subject/lesson/6150/start/150687/
Utoro no pazneny 13

Pasnen 4. A3oTcoaep:kamme opras

AMUHBI. AMUHOKHCIIOTEL.

HYCCKHE COCIMHCHUA

4.1 3 1 https://resh.edu.ru/subject/lesson/4743/start/150742/
beakn
Wroro mo paszneny 3
Paspen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA
I1 .K .
51 MTACTMACCRL. RayHyKH 2 https://resh.edu.ru/subject/lesson/6095/start/150823/
Bomnokna
Uroro no pazaeny 2
OBHIEE KOJIMYECTBO HACOB 34 5

I10 ITPOIT'PAMME
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11 KJIACC

HanmenoBanue KoandecTBo 4acoB
Ne JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pa3aesioB U TeM
n/m KonrTpoabubie IIpakTtuueckue  Ppecypcsl
MpPOrpaMmMbl Bcero
padoThI padoTshI
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [Tepuonuueckas cucrema 3 https://resh.edu.ru/subject/lesson/6479/start/150989/
XUMHAYECKHUX DJIIEMEHTOB
. . MenaeneeBa
CTtpoeHue BelecTna.
1.2 p B 4 https://resh.edu.ru/subject/lesson/5911/start/151053/
MHoroo0pasue BemecTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
Uroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTtaminl 6 1 https://resh.edu.ru/subject/lesson/3479/start/151187/
2.2 Hemertamier 9 1 https://resh.edu.ru/subject/lesson/5939/start/
CBs13b HEOPraHUYECKUX U
2.3 p 2 https://resh.edu.ru/subject/lesson/4960/start/151374/
OpraHUYECKUX BEUIECTB
Hroro no pazneny 17
Pasznea 3. Xumud u :Knu3HbL
3.1 XUMUS U )KU3HD 4 https://resh.edu.ru/subject/lesson/3504/start/151485/
Uroro no pazaeny 4
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OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosan4yecTBo yacoB
No JarTa usy4yenus

Tema ypoka
o/ yp Bcero KP IIP

I1aH ¢paxr

Pa3znen 1. Teoperuyeckue 0OCHOBBI OpraHu4veckoi xummu (3 4)
IlepBuuHBIA HHCTPYKTAXK MO npaBuiaaMm BK/L.

Boanblii nHcTpyKTasK o npasuiaam bK/L.

[IpenmeT opraHYeCKOi XUMHH, €€ BOSHUKHOBEHUE, PA3BUTHE H
3HAYEHHUE 1
Hemoncmpayuu:

-03HaKOMJICHHE C 00pa3laMy OPraHNYECKUX BEIECTB U

MaTepHuajlaMy Ha UX OCHOBE;

-OMBITHI TIO IPEBPAIIECHUIO OPTaHUYECKUX BEIIECTB MPU

HarpeBaHuu (TUIaBlieHUEe, OOYTTIUBAaHUE U TOPEHHE).

JlonmosiHUTEABLHAS
uHopmanus

Teopust crpoeHust opranndeckux coenuHenuii A. M. bytieposa,
€€ OCHOBHBIE TTOJIOKEHUS
Jlabopamopnwiit onvim: 1
1. KauecTBeHHOE ompeiesieHHne yriiepoaa U BOJ0po/ia B
OPraHMYEeCKHUX BEUIECTBAX

[IpencraBnenue o kiaccupuKauu OpraHMueCKUX BELIECTB.
Homenknarypa (cucreMaTudeckasi) U TpUBHAJIbHbIE Ha3BaHUS 1

OpTraHNYCCKHX BCIICCTB
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Paznea 2. Yraesogopoas (134)
AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUSCKHUH PsifI

MertaH u 3TaH — HpOCTGﬁHIHC INpCaACTAaBUTCIIN aJIKAHOB

AJKEHBI: COCTaB U CTpOCHHC, CBOMCTBA

DTUJICH U IIPOIMUJICH — HpOCTGfIHIPIC INpCaACTAaBUTCIIN aJIKCHOB

IIpakTnyeckas padora Ne 1. «IlonydyeHue 3TuiieHa U U3y4YeHUE
€ro CBOWCTBY»
Texkymmii HHCTPpYKTAK 10 npaBuiam bK/{

Anxanuensl. byraauen-1,3 u metunOyranuen-1,3. [lomyuenune
CUHTETHUYECKOTO Kay4dyKa M PEe3UHbI
JdeMoHcTpanum:
BUJeopparMeHT «BynkaHuzanusi pe3ruHb»
Jlabopamopnutit onvim:
2. OsHakomiieHHe ¢ o0pa3liaMH IIacTMacc, Kay4yyKoB U
PE3UHBI.

10

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUMA DS,

AlleTUJIEH — MPOCTEHIINI TPEACTaBUTEb aJTKUHOB

11

Pacuérnble 3amaun: onpenenecHUEe MOJIEKYISIPHON (OPMYIIbI
OPraHUYeCKOTr0 BEIIECTBA MO0 MACCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX JIEMEHTOB.

12

ApeHbl: 0€H30II U TOITYO0JI, COCTaB, XUMHUYECKOE CTPOCHUE
MOJIEKYJI, U3NYECKUEe U XUMUYECKHUE CBOMCTBA (peaKInu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOTyYEHHE U PUMEHEHHE.
Bnusiane GeH3051a Ha OpraHU3M YeIOBeKa.

13

['enernueckas CBsI3b YriaeBOAOPOI0B, NPUHALJIEKAIINUX K
pPa3IMYHBIM KJIaccaM.
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Pacuérsl mo ypaBHEHNIO XUMUYECKOW pEAKIMH.
JlabopamopHnutit onvim
3. MopaenupoBaHue MOJIEKYJ YTIIIEBOJAOPOAOB U
raJoreHoNpOU3BOAHBIX.

[TpupoHbIe HCTOYHUKH YTIeBOJOPOI0B: IIpupoaHslii ras.
[TonytHbie HedTsHBIE Ta3bl. HedTh 1 e€ npoucxoxaenue.
CrniocoOb1 nepepaboTku He()TU: IEPETOHKA, KPEKUHT

14 (Tepmudeckuid, KatauTraeckuil). [IpoaykTer nepepaboTku HEPTH,
WX IPUMEHEHHUE B IPOMBIILICHHOCTH U B OBITY
KameHHbI yroJib U IPOIYKTHI €ro NepepadoTKu.

15 JleMoHCTpauMu:
koutekuun «Hedptb» u «Yromby»

16 Kounrposbnas padora Nel nmo pasgeny «¥YriieBoaopoabn»
Paznen 3. Kuciopoacoaep:xamue opranHndeckue coeJnHeHn st
(13 v)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI: METAHOJ U 3TAHOJ.
Bonopoanas cBsizb
Jlabopamopnutit onvim:

4. OkuclieHHe CIUpTa B aJIbJACTU/I.

MHoOroaroMHbl€ COIUPTHI: STUJICHTIUKOIb U TJIULIEPHUH.
PacuérHble 3amaun: ompeneneHue MOJEKYIIPHON (POopMyIIbI

18 OpPraHWYEeCKOTr0 BEIIECTBA [10 MACCOBBIM JI0OJIIM aTOMOB

XUMHUYECKHUX 3JIEMEHTOB U 0 Macce (00beMy) IPOTYKTOB
CTOpaHHMsI
Jlabopamopusie onvim:
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5. BzaumopaeiicTBue rmimepuHa ¢ rugpokcuaom meau(Il)

deHout: CTPOCHHC MOJICKYJIbI, (bmnqecmzle H XUMHUYCCKUC

19 CBOMCTBA, IPUMEHEHHE
Anpaerupl: GopMalibIerua U aleTanbIerua. AIeToH
20 Jlabopamopnutit onvim:
6. KauecTBeHHbIE peaklMK aJIbIAECTUAO0B (OKUCIEHUE aMMHUAYHbBIM
pacTBOpoM okcuia cepedbpa u ruapokcuom meau(Il)
OaHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs
21 U yKCyCHas
Pacuérnbie 3agaun: pacy€Trhl MO0 YPABHEHUIO XUMUYECKOU
peakuuun
IMpakTuyeckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOI
22 KHCJI0ThD)
Texkymmii HHCTpYKTaK 110 npaBuiaam bK/{
93 CreaprHOBast U OJIEMHOBAsI KMCIIOTHI, KaK MPEJCTABUTENIN BBICIIMX
KapOOHOBBIX KHCIIOT
24 MBpl1a KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE
IEUCTBHUE
o5 CrnosxHble 3QUpbl Kak MPOU3BOJIHbIE KAPOOHOBBIX KHUCIIOT.
I'anponus cioxkHbBIX A(HUPOB
26 XKupsl: ruaponn3, IpUMEHEHUE, OMOJIOrHYECcKas poJib KUPOB
VYraeBojsl: cocTas, Kiaccuukamnus. Baxueiimue npeacTaBuTeNu:
27 TJII0K03a, (pYyKTO3a, caxapo3a
08 Kpaxman u nemronosa Kkak OpupoaHbIE TOTUMEPHI

Jlabopamopnutit onvim:
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29

30

31

7. BzammopeiicTBue Kpaxmaia ¢ HoIoM

Paznen 4. Azorcoaep:xamue oprannyeckue coeguuenus (34)

AMWHBI: METHJIAMHUH W aHUJIAH

AMMHOKHCIIOTBI KaK aM(OTEpHbIE OPraHUYECKUE COETUHEHUS, NX
ouosornyeckoe 3HaueHue. [lenruasl

benku kak mpupoaHbIE BBICOKOMOJICKYIISPHBIE COSTMHEHUS
Jemoncmpayuu:

-lIeHaTypaius O0eJIKOB MPU HATPEBAHUU;

-IIBETHBIE PEAKIIUU OETKOB

32

KonTpoabHast padora Ne2 no pasgeny «Kuciaopoacoaep:kammue
OpraHuYecKue coeJuHEeHUsD

33

34

Pa3zgea. 5. BoicokomoJieKyasipHbIe coelMHeHus1 (24)

OcHOBHBIE TOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHNUN
JleMOHCTpalu: O3HAKOMJIEHUE C 00pa3laMu IPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, Kay4yKOB

OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCTUHEHUH.
[Iimactmaccesl, kaydyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

34
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11 KUIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO Yacos

Bceero KP IIP

Jlara

U3yYeHHUs

IIaH

pakr

JlonmosiHuTEABHAS
uH(popManus

Paznen 1. Teopernueckue ocHOBbI xumuu (134)
IlepBuyHbIi HHCTPYKTAK M0 npaBwiaM BK/l B kaOunere
XUMHUH.

Boaublit nHCTpYKTaXK 110 npasujam b7K/1.

XUMUYECKUN EMEHT. ATOM. DIIeKTpOHHAs! KOHPUTYypaIus
aTOMOB

[Iepnonnueckuii 3axkoH u llepuonnueckas cucrema
xuMH4ecknx 35emeHToB . . MenaeneeBa, ux cBs3b ¢
COBPEMEHHOM TEOPUEU CTPOCHUS aTOMOB
Hemoncmpayuu:

Bunpl Tabmun «Ilepuoaudeckas cucteMa XUMUYECKUX
anemenToB JI.1. MenneneeBay

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX JIEMEHTOB
U UX COeIMHEHHUH O TpyIaM U nepuojam. 3HaueHHe
NEPUOJNYECKOTO 3aKOHA U CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
J.1. Menneneesa B pa3BUTUN HAYKH

Crpoenue BellecTBa. XUMUYECKAs! CBSA3b, €€ BU/IbI; MEXaHU3MbI
00pa3oBaHusl KOBAJICHTHOU CBsI3U. BomopoiHas cBs3b

BasieHTHOCTB. DIIeKTPOOTPULATENBHOCTh. CTENEHb OKUCIIEHUSI.

BemecTBa MONEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHUS
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Jemoncmpayuu:

MOJIENU KPUCTAIIIMYECKUX PEIIETOK

[TonsiTre o nucnepcHbIX cuctemMax. VICTUHHBIE U KOJJIOM/IHBIE
pacTBOpbl. MaccoBast 107151 BEIIECTBA B pacTBOpE

PacueTsl ¢ uCIIONIB30BaHUEM MOHATHUS «MAacCOBas J0JIs
PacTBOPEHHOTO BEIIECTBAY.

Knaccugukanuus 1 HoMeHKIaTypa HEOPraHMYECKHUX

coeuHeHMH. I eHeTnueckas CBs3b HCOPraHNYCCKUX BCIIICCTB,
Pa3JIMYHBIX KJIaCCOB

Knaccudukanus XuMuyeckux peakiuii B HEOpraHu4eckoi u
OPraHNYECKON XUMUU. 3aKOH COXPAHEHUSI MacChl BEILIECTB;
3aKOH COXPaHEHMS U MPEBPALLECHUS SHEPTUH IIPU XUMUYECKUX
peaKkuusx.

PacyeTsl o ypaBHEHHUSIM XUMHYECKUX PEAKLIHUM, B TOM YUCIE
TEPMOXUMUYECKUE PACYETHI.

10

Ckopoctb peaknuu. OOpaTuMble peakiui. X UMHIECKOe
paBHOBecHUe

Jemoncmpayuu:

pasnoKeHue NepPoKCuIa BOAOPOAA B MPUCYTCTBUU
KaTajau3aropa.

IIpakTnyeckas padora Ne 1. «BiausiHue pasjM4HbIX

(akTOpPOB HA CKOPOCTH XMMHUYECKON peakIum».
Texkymmii HHCTpYKTaK o npasuiaam b2K/.
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11

DnekTpoiuTudeckas auccouuanus. [lonstie o BogopogHom
nokasatene (pH) pacTBopa. Peakumu noHHOro oOMeHa.
['uaponu3 opraHNYeCKUX U HEOPTAHNYECKHIX BEIIECTB
Jlabopamopnuie onvimaoi:

1.mpoBenieHne peakIuii HFOHHOTO OOMEHa;

2.0TIpe/IeTICHHEe CPEIbl PACTBOPOB BEIIECTB C IIOMOIIBIO
YHUBEPCAILHOTO MHAMKATOpA

12

OxuCIHUTETPHO-BOCCTAHOBHUTEIbHBIE peakiiuu. [lonsaTre 00
AIIEKTPOJIU3E PACIIABOB U PACTBOPOB COJICH

13

14

15

16

17

KontpoabHnas padora Nel no pasgeny «Teoperuueckue
OCHOBBI XUMUID)

Paznen 2. Heopranuveckast xumus (17 4)

Mertanel, ux nojoxenue B [lepuoguueckon cucreme
xumuueckux saeMeHToB [l. 1. MenpaeneeBa u 0cOOEHHOCTH
cTpoeHust atoMoB. O01muMe Gu3ndeckue cBoWCTBa METaIOB

CrutaBel METAIIIOB. DIEKTPOXUMUYECKHUN Pl HAPSIKEHUI
METaJUIOB

JleMoHCTpaunm:

KoJuIeKIusA «MeTa/uibl U CIIABbI».

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAUIOB (HaTpUH, KA,

KaJIBITMN, MAarHU#, aTIOMUHHAN ) U X COCTMHEHUM.
JlaGopaTopHbIe ONBITHI:

3. B3aMMO/JICHCTBUE THIPOKCH/IA aJTFOMUHUS C PACTBOPaAMHU
KHUCJIOT U 1IeJIOYeH;

4. KaueCTBEHHBIE PEaKIIMKM Ha KATHOHBI METAJIJIOB

XUMHYECKME CBOWCTBA XpOMa, MEAU U UX COCAUHEHUMN
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18

XUMHUYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX COSAMHECHHUI.
Pacuetsl Macchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOAYKTa
peaxiuu, eciid OJTHO U3 BEUIECTB JIaHO B BUJE pacTBOpPA €
OTIpe/IeIEeHHON MaccOBOM J0JIei paCTBOPEHHOT'O BELIECTBA

19

20

IIpakTnueckas: pa6ora Ne 2. '"Pemenue
IKCNEPUMEHTAJBLHBIX 3324 M0 TeMe «MeTauwabn"
Texymuii ”HCTPYKTAxk Mo npasuwiam bBK/I.

Hewmerannel, nx nonoxenue B [lepuoanueckon cucteme
XUMHUYECKHX 3aeMeHToB [I. 1. MeHneneeBa 1 0COOCHHOCTH
CTPOEHUS ATOMOB

Hemoncmpayuu:

00pa3Iel HEMETAIIOB

21

22

®duznyeckue CBOMCTBAa HEMETAIUIOB. AJUIOTPOIUS HEMETAIIOB
(Ha mpuMepe KUCIopoaa, cepol, pocdopa u yriepoaa)

XHWMHUYECKHE CBOWCTBA TAJIOT€HOB, CEPhl U UX COCUHEHUN

23

24

XuMHYEeCKHEe CBOMCTBA a30Ta, pochopa u ux coequHeHU I
Hemoncmpayuu:

B3aMMOJICVICTBHE MEU C A30THOM KUCJIOTOM pa3InYHOM
KOHLICHTPalluH

XUMHYECKHE CBOMCTBA YIIepoaa, KpEMHUA U UX COCANHEHUN
Jlabopamopnuiit onvim:

5. KaueCTBEHHbIE PEaKIIMA HA AaHUOHBI M KATUOH aMMOHMUSI.

25

[IprMeHeHne BaKHEMIIIMX HEMETAJIOB U UX COEUHEHHM.
PacueTsl Mmacchel BerecTBa uiu 00beMa ra3oB 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACcCe WM 00BEMY OJTHOTO U3
Y4aCTBYIOLIMX B PEAKIIUH BELIECTB;
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26

27

O06o0mienne U cucTeMaTu3alus 3HaHui 1o Teme «Hemeramiby.
PacueTsl Maccel (00beMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB
pEaKIfu, €Clid OJHO U3 BEIECTB UMEET MIPUMECH

IpakTnueckas padora Ne 3. «Pemenue
IKCIEePUMEHTANIBHBIX 3a71a4 no Teme ""Hemerasminl'»
Texymuii ”HCTPYKTAaxk Mo npaswiam bK/I.

28

29

KonTpoabsHas padora Ne2 no remam «MeTajuib» U
«HemeTanabn»

Heoprannueckue u oprannueckre KucioTel. Heopranmueckue
Y OpPraHUYEeCKHe OCHOBAHUS

30

31

AMdoTepHBIC HEOPTAHNYECKUE U OPraHUYECKUE COCTUHCHMUS.
['eHeTHYeCKas CBSA3h HEOPraHUIECKUX U OPraHUYECKHUX
BEILIECTB

Paznen 3. Xumusi v :ku3Hb (44)
Ponp xumun B 00ecriedeHUN SKOJIOTHYECKON, SHEPTeTHIECKOM
Y TIUIIEBON O€30MaCHOCTH, Pa3BUTUH MEIUIUHBI

32

33

[IpencraBnenus 06 0OMKUX HAYYHBIX MPUHIIATIAX
MPOMBIIIIJICHHOTO MOTYYSHUS BAXKHEHIIINX BEIICCTB

UYenoBek B MUpE BEIIECTB, MATEPUATIOB U XUMUYECKUX
peaKuuii: XUMUS U 3J0POBbE YEIIOBEKA; MPABUJIIA
MCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MpenapaToB; NpaBuiia
0€30macHOTO UCITOIL30BAHMS IPENapaToB OBITOBOM XUMHH B
MMOBCETHEBHO XKU3HU

34

briTOoBass Xumuueckas rpaMOTHOCTb

OBILEE KOJIMYECTBO YACOB IIO ITPOI'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
npoBepsieMo
ro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHHN

11

ChopMHPOBAaHHOCTh TPEACTABICHHH O XUMHYECKOH COCTaBIISIOLIEH
€CTECTBEHHOHAYYHON KapTUHBI MHPA, POJIM XUMHH B TO3HAHUU SBJICHUU
OPUPOAB,, B (OPMUPOBAHWUU MBIIUICHUS W KYJIBTYPBl JIMYHOCTH, €&
(GyHKIIMOHATIBLHOU TPAMOTHOCTH, HEOOXOAMMOM TSI peIICHUS MPAKTUYECKUX
3a/a4 U 9KOJOTHYECKH 0OOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U

MIPUPOAHON Ccpeie

1.2

Bnanenne cucremoil  XMMHYECKHMX  3HAaHUM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAraroIxe HOHATHUSA (Monexyna, BaJICHTHOCT,
AIIEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCIEHMS, XUMHUYECKas CBSI3b, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIN 00bEM, YIIIEpOIHBIN CKeNeT, (yHKLIMOHAIbHAS
rpynmna, pajavkall, U30MepHs, U30MEpbl, TOMOJIOTMYECKUH psll, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJ- M a30TCOAECPIKALINE COCTUHEHMS], OMOIOTHYECKH
aKTHUBHbIE BenlecTBa (YIJIEBOJBI, JKUPbBI, OEJKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUH U 3aKOHBI
(Teopust XMMHUYECKOT0 CTpPOEHUs1 opranndeckux BemecTB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK  XUMHH, (PAKTOJIOTrHYECKHE
CBEJIEHUS O CBOICTBAX, COCTAaBE, NOIYYEHUU U OE€30I1aCHOM HCIIOJIb30BaHUH
BOKHEHIIMX HEOPraHMYECKUX M OpraHMYeCKUX BEIIECTB B OBITY H

HpaKTHHCCKOﬁ ACATCIIBHOCTHU YCJIOBCKA

13

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIITE XaPAKTCPHBIC MPHU3HAKH HOH}ITI/II>'I,
YCTaHABJIMBATH UX B3aUMOCBA3b, UCITIOJIB30BATE COOTBECTCTBYIOIIUEC ITOHATHUA
npu OIHMCaHUMU COCTaBa, CTPOCHUA U npeBpameHHﬁ OpTraHU4YCCKUX

COeIMHEHUI

14

c(OpMHUPOBAHHOCTh YMEHHMH HCIIONB30BaTh XUMHUYECKYI0 CUMBOJIUKY IS
COCTaBJIEHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM )
¢dopMys1 OpPraHMYEeCKMX BELIECTB M YpPaBHEHHH XHMHYECKHX peaKIHi,
M3TOTaBIMBATh MOJIEIH MOJIEKYJI OPraHMYECKHUX BEIIECTB JJIs WILTIOCTPALUU

UX XUMHYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHHUS
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1.5

CdopMupoBaHHOCTh YMEHHI YCTaHABIUBATH MPHUHAICKHOCTh N3YYEHHBIX
OpraHMYECKUX BEIIECTB 10 UX COCTaBy U CTPOEHUIO K OIpPENEIEHHOMY
Kkiaccy  (rpymme) — coeiMHEHUM — (YIVIEBOAOPOIBI,  KHUCIOpOA  H
a30TCOJIEpIKaIINE COeTUHEHMS, BHICOKOMOJIEKYIISIPHBIE COeIMHEHUS ), 1aBaTh

UM Ha3BaHUs 10 cucremarnyeckoii HomeHkmarype (IUPAC)

1.5

CdopMupoBaHHOCTh YMEHHUSI ONPENCNATh BHIbl XHMHUYECKOH CBSI3U B

OpraHWYECKUX COCTMHECHUX (OJMHAPHBIE U KpaTHbBIE)

1.6

CdopMUpoBaHHOCTh yYMEHHUS NPUMEHATH: IOJOXKEHUS TEOPUU CTPOCHUSA
oprannueckux BemecTB A.M. BytiepoBa st 0O0BSICHEHUs 3aBHCUMOCTH
CBOMCTB BEHIECTB OT MUX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHUS MacChl

BCIIICCTB

VYraeBonoposl. Kucnoposcoaepxaiiyue U a30TcoepKaIIue OpraHnIecKue

COCIUHCHHA. BLICOKOMOJ'IGKy.HHpHBIC COCIUHCHUA

2.1

CdopmMupoBaHHOCTH  YMEHHMH  MPUBOAUTH  TPUBHAIBHBIE  HA3BAHUS
OTIIENbHBIX OPraHMYEeCKUX BEUIECTB (STWJICH, NPOMUJIECH, AalleTHIIEH,
STWJICHTJIMKOIb, THUIECpUH, (eHos, dopmanpiaerun, ameTaibIeTu,
MypaBbUHAs KUCJIOTA, YKCYCHAsI KUCIIOTA, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs

KHCIIOTa, TII0K03a, (PPYKTO3a, Kpaxmall, LeJIH0I03a, TIUIUH)

2.2

ChopMHpOBAaHHOCT, YMEHHUM  XapaKTepHU30BaTh COCTaB, CTPOECHUE,
busznueckne W XUMHYECKHE CBONCTBA THIHYHBIX IMpeICTaBUTENEH
pa3IMYHBIX KJIacCOB OPraHUYECKUX BEIIECTB (METaH, JTaH, OJTHIIEH,
MIPOMWJICH, alleTHIeH, OyTaaueH-1,3, metunOyraauen-1,3, 6eH3071, MeTaHoI,
ATAHOJ, ITHJICHTJINKOb, TIUIEPHH, (EHOJ, aleTalIbJIeTHI, MypaBbUHAS H
YKCyCHasE KHCJOTBHI, TIIOKO3a, Kpaxmai, Ie/I0I03a, aMHHOYKCYCHas

KHCTIOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHUA WILTIOCTPUPOBATE TCHETUYCCKYHO CBA3b MCIKIAY
TUTINYHBIMU MMPEACTABUTCIISIMU PA3JIMYHBIX KJIACCOB OPraHUYCCKHUX BCIICCTB

YpaBHCHHUAMU COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ C HUCIIOJIb30BaHUEM

CTPYKTYPHBIX (hopMyI

2.4

CdopmMupoBaHHOCTD YMEHHUS XapaKTepu30BaTh UCTOYHUKU
YIJI€BOAOPOAHOTO ChIpbs (HE(QThb, MPUPOIHBIN ra3, yrojib), CHOCOOBI UX

Hepepa60TKH H MPAKTUYICCKOC MPUMCHCHUC MTPOAYKTOB HepepaGOTKI/I

XUMHS U KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCT YMEHMH BIaJeTh CHUCTEMOM 3HaHMH 00 OCHOBHBIX
METOJaX HAyYHOIO II03HAHHUSA, HUCMOJIb3YEMbIX B XUMHHM IIPH H3YUEHHUH
BEUIECTB U XUMUYECKUX SIBJICHUH (HaOIt07eHne, U3MEPEHNE, SKCIIEPUMEHT,

MOI[GJ'II/IPOBaHI/Ie), HCIIOJB30BaTh CHUCTECMHBIC XHMHUYCCKHUEC 3HAHUA I
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MMPUHATHA peH_ICHI/Iﬁ B KOHKPCTHBIX JXU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C

BCIICCTBAMH U UX ITPUMCHCHUCM

3.2

CdopmupoBaHHOCTH ~ yMEHHH  coONIOJaTh  NpaBWia  IOJIb30BAHUS
XMUMUYECKOH MOCY10i 1 1ab0paTOpHBIM 000PYIOBaHHEM, a TAKXKE IpaBUIIA
oOpalleHus C BEIIeCTBAMM B COOTBETCTBUUM C MHCTPYKLUHUSAMH 11O

BBITIOJTHCHHU IO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIbITOB

3.3

CdopMupoBaHHOCTh YMEHHI IUJIAHUPOBATh U BBINOJHITh XUMHUYECKHIA
AKCIIEPUMEHT (IIPEBPAILEHUSI OPraHMYEeCKHX BEIIECTB IPH HarpeBaHUW,
IIOJIyYEHUE DBTUJIEHA U M3YyYEHUE €ro CBOICTB, KAYECTBEHHBIE PEAKLHUU
OpPraHMYeCKHUX BEIIECTB, JACHATypauus OCIKOB NMPH HArPEBAaHHUH, I[BETHHIC
peaxiuu 6eIKOB) B COOTBETCTBUHU C IIPABUIIAMU TEXHUKH O€30MACHOCTH MPHU
oOpallleHnH ¢ BeLeCTBaMU U J1a00paTOPHBIM 000pYI0BaHHEM; IPEICTABIISTh
pe3ybTaThl XMMHUYECKOTO SKCIEpUMEHTa B (opMe 3amicH ypaBHEHHMA
COOTBETCTBYIOIIUX PEAKIUil ¥ (OPMYIHPOBaTH BHIBOJBI HA OCHOBE 3THX

pPE3yIbTaTOB

3.4

ChopMupOBaHHOCT yYMEHHUI NPOBOJUTH BBIYMCICHHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BELIECTBA WM
IIPOJYKTA pEaKlUy [0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO U3

MCXOJHBIX BEILECTB WJIH IPOJYKTOB PEAKIIUH)

3.5

ChopMHpPOBAaHHOCT, yYMEHUH KPUTHYECKH aHATH3UPOBATh XHMHUYECKYIO
MH(pOpPMaLIMIO, TOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MaccOBOM

uHpopManuu, cetb IHTEepHeT U Apyrue)

3.6

ChopMHpPOBaHHOCT,  YMEHHM  COONIO/aTh  MpaBWIa  AKOJIOTHYECKU
1[e1ecO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOM NEATENHHOCTH B LIETSAX
COXpaHEHMsI CBOETO 370POBbSI U OKpYXKaIOLleld MPUPOJAHON Cpelbl,
OCO3HABaTh OMACHOCTH BO3JICUCTBHUS HA JKUBBIE OPTaHU3MBI OMPEICIEHHBIX
OpraHWYeCKUX BEIIeCTB, MOoHMMas cMbica Tokaszarens [IJIK (mpemenbpHO
JMOMYCTUMOW  KOHIIGHTpAllMH), TMOSCHATH Ha MpUMepax  CHOCOObI
YMEHbBIIIEHUSI U MPEAOTBPAIICHUS X BPEIHOTO BO3JCUCTBUS HA OPTaHU3M

YCII0BEKa
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11 KIIACC

Kox
NnpoBepsieMo
ro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero o0pazoBaHus

1

TeopeTnueckue OCHOBbI XUMUHU

11

Brnagenne  cucreMol  XMMHYECKMX — 3HAHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAOLINE TMOHATHS (XMMHUYECKHM 3JIEMEHT, aTOM, JIEKTPOHHAas
000JI0uKa aToma, S-, p-, d-3JIeKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIIa,
BaJICHTHOCTh, 3JIEKTPOOTPULATENILHOCTh, CTENEHb OKHCIEHUS, XUMUYECKas
CB$13b, MOJIb, MOJIIPHAsL Macca, MOJIIPHBIN 00BEM, KpUCTAIIIMUECKas peIIETKA,
TUIBl XMMUYECKUX pPEaKUui (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30- U
SHIOTEPMHUUYECKUE, PEaKIMH HOHHOrO OOMeHa), pPacTBOp, DICKTPOIUTHI,
HEDJIEKTPOJINTHI, JNEKTPOIIUTHYECKAS JUCCOLIAALNA, OKHCIIMTEID,
BOCCTAHOBUTEJIb, CKOPOCTh XUMUYECKOHN peakii, XUMHUYECKOE PAaBHOBECHE);
TEOPUM M  3aKOHBI  (Teopus  OJICKTPOTUTHUECKOW  TUCCOIUAIINH,
[Teproguuecknii 3akoH JI.MI. MeHnaeneeBa, 3aKOH COXPAaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTUIECKUE CBEICHHS
0 CBOMCTBaXx, COCTaBe, OJIy4€HUH 1 0€3011aCHOM UCIOJIb30BaHUM BaXKHEHIIINX

HCOPraHN4YCeCKHX BCUICCTB B 6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.2

CdopMupoBaHHOCTh yYMEHHMHM BBISBIATH XapaKTEpHbIE TPU3HAKU MU
B3aUMOCBSI3b U3YyYEHHBIX MIOHATUH, IPUMEHATH COOTBETCTBYIOLINE IOHATUS
IIPU OINKCAHUM CTPOCHHUS M CBOWCTB HEOPraHMYECKUX BEIIECTB U HX
IIPEBPAILCHNI; BBIABIATH B3aUMOCBSA3b XUMUYECKNX 3HAHUM C OHATHAMHU U

NpEaACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX ITPEAMCETOB

1.3

Brnanenue OCHOBHBIMH METOJaMHM HAy4YHOTO TIIO3HAHUS BEUIECTB U
XUMUYECKUX  SIBIICHUN  (HAOMIOJEHHWE, W3MEPEeHHE,  OIKCIIEPUMEHT,

MO,Z[CJIHpOBaHI/Ie)

14

ChopMHpPOBAaHHOCT, YMEHUW OMPEACNATh BAJICHTHOCTb M  CTEIEHBb
OKHCIICHUSI XMMHUYECKHUX DJIEMEHTOB B COECAMHEHHMSX PA3JIMYHOTO COCTaBa,
BUJ XMMHUYECKOM CBS3M (KOBaJEHTHAs, WOHHAas, MeTajuIM4ecKas,
BOJIOPO/IHAS) B COCTMHEHUSIX, TUTT KPUCTAIUTMYECKOU PEMIETKH KOHKPETHOTO

BCIICCTBA (aTOMHaSI, MOJICKYJIsSIpHAas, NOHHAasd, MCTaJIJII/I‘-ICCKaH)

1.5

ChopMHpPOBAaHHOCT, YMEHUM OMNPEACISITh XapakTep Cpenbl B BOJHBIX

pacTBOpax HCOPraHNYCCKUX COE€IUHEHUI
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1.6

ChopMupoBaHHOCTH YMEHHS KJIACCU(DUIUPOBATh XUMHUECKUE PEAKIUH I10
pa3jaMyYHbIM IpU3HAaKaM (YHCIy UM COCTaBy pearupyroluX BELIECTB,
TEIUVIOBOMY 3(QQEeKTy peakluuu, HW3MEHEHHI0 CTENeHEH OKHCIeHUs

AJIEMEHTOB, 0OPAaTUMOCTHU PEAKIMH, YUaCTUIO KaTaln3aTopa)

1.7

CdopMUpoBaHHOCTh YMEHUM COCTaBISATh YPaBHEHHs pEaKUUN pa3IuYHBIX
TUIIOB, TMOJHBIE M COKpAIIEHHbIE YpaBHEHHs peakluil MOHHOTO OOMeHa,

YUMTBIBASL YCIOBUSA, IIPU KOTOPBIX ATH PEAKLUU UAYT A0 KOHIIA

1.8

CdopMupoBaHHOCTh yMEHUW NPOBOAMUTH PEAKIMH, IOITBEPKIAIOIIIE
KaueCTBEHHBIM COCTaB Pa3IUYHBIX HEOPraHUYECKUX BEIIECTB, pACIO3HABAThH
ONBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpPax

HCOPraHUYCCKUX BCIICCTB

1.9

CdopMUpOBaHHOCTH YMEHHH pPACKPBIBATh CYINIHOCTh OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUU IOCPEACTBOM COCTABJIEHHS HIIEKTPOHHOIO

OaslaHca ATUX peaKIuit

1.10

CdopMupoBaHHOCTH  yMEHHMH  OOBSICHATH  3aBUCHUMOCTH  CKOPOCTH

XUMHYECKON pPeaKuy OT Pa3InYHbIX (haKTOPOB

1.11

CdopmMupoBaHHOCTb YMEHHI OOBICHITH XapaKTep CMEIICHUS] XUMUYECKOTO
paBHOBECHUSI B 3aBHUCHUMOCTH OT BHEIIHETO BO3JAeUCTBUS (mpuHIun Jle

[[Tarense)

OO0m1as 1 HeOpraHU4ecKas XUMUs

2.1

CdopMHpPOBaHHOCTH YMEHUHN pacKpbIBaTh cMbICH [lepuogudeckoro 3akoHa
JA.N. MenneneeBa W JIEMOHCTPUPOBATH €ro0  CHUCTEMATU3UPYIOLLYIO,

OOBSICHUTENBbHYIO U IPOTHOCTUYECKYIO (PYHKLIUU

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX 3JIeMeHTOB 1—4 mepuonoB Ilepuoanueckoil cucreMsl
xumuyeckux snementos .M. MenzeneeBa, UCIONB3Ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE  OpOUTATIN», «IHEPreTUYECKUE YPOBHH», OOBACHSITH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUUYECKUX DJJIEMEHTOB M HX
COEMHEHUM 10 mnepuonaM U rpynnaMm lleppoandeckor CHCTEMBI

xumMuueckux 3yemMenToB /.M. Meneneesa

2.3

CdopMUpoBaHHOCTH YMEHHMH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XHMHUYECKHE CBOWCTBA HEOPTaHWMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATH CYIIIECTBOBAHHE TE€HETUYECKON CBSI3U MEXITY
HEOPraHUYECKUMH BEUIECTBAMH C TOMOIIBI0 YPABHEHHI COOTBETCTBYIOIINX

XHUMHUYCCKUX pCaKI_II/Iﬁ

2.4

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHABJIMBATb MMPUHAAJIC)KHOCTD

HEOpPraHMUYECKUX BELIECTB I10 UX COCTABY K ONPEAEIEHHOMY KJ1acCy (Tpymie)
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COCIII/IHCHI/Iﬁ (HpOCTBIe BE€IHICCTBA — MCTAJIJIbl M HCMCTAJlJIbl, OKCH/BI,

OCHOBAHMS, KUCJIOTHI, aM(OTEPHbIE THIPOKCUIBI, COITH)

2.5

ChopMupoBaHHOCTH YMEHUH HMCIOIB30BATh XUMHUYECKYI0 CUMBOJUKY IS
cocTaBiieHUS (OPMYN BEIIECTB M YpPaBHEHHH XHMHUYECKHX peaKLui,
cucreMarnueckyto HomeHkaatypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJIEIIbHBIX HEOPTaHWYECKUX BEIIEeCTB (yrapHblid ra3, YIJEKUCIbIH ras,

aMMHaK, raméHas HN3BCCTD, HeraliéHas H3BCCTb, IMUTHCBAA COJa, MUPUT U

Apyrue)

2.6

CdopMUpOBaHHOCTE YMEHHH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJITBEPXK/IATh CYIIECTBOBaHUE TCHETHYCCKOM CBSI3U MEXTY
HEOPraHMYECKUMH BEIIECTBAMU C TIOMOIIBI0 YPAaBHEHHI COOTBETCTBYIOIIUX

XAMHYECKUX PEaKUi

2.7

CdopMupoBaHHOCTh YMEHHI IJIAHUPOBATh U BBINOJHITH XUMHUYECKHIA
SKCIIEPUMEHT (pa3jioKEHHE TNepOoKCHIa BOJOpOJAa B  IPUCYTCTBHUH
KaTtajau3aTopa, OIpPEAENICHUE Cpeabl pPacTBOPOB BEIIECTB C IOMOILIBIO
YHHUBEPCATHHOTO UHANKATOPA, BIUSHUE Pa3IHMUHBIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON pEaKIUH, peakliui HOHHOIO 0OMEHa, KaUYeCTBEHHbIE PEAKIUU
Ha cynbdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHS, pEIICHUE
AKCIIEPUMEHTANbHBIX 337a4 mo TemaMm «Mertamne»y u «Hemeramnsn») B
COOTBETCTBUHU C MpaBWIAMH TEXHUKH O€30MaCHOCTU TMPU OOpaIIeHUH C
BElIECTBaMU U JIaDOPaTOPHBIM 000pPYIOBAaHUEM; MIPEACTABIATh PE3YJIbTAThI
XUMHYECKOTO  3KCIEpUMEHTa B dopMe  3amucHM  ypaBHEHUH
COOTBETCTBYIOIIUX peakiuil u (HopMyIHpoBaTh BBHIBOJABI HA OCHOBE JTHUX

pe3ynabTaTOB

2.8

ChopMupoBaHHOCT, ~ YMEHMH  coONIOaTh  NpaBWiIa  IOJIB30BAHMS
XMMUYECKOH MoCcy/10i 1 1ab0opaTOpHBIM 000pyIOBaHUEM, a TaKXKe MpaBuIIa
oOpallleHuss C BELIECTBAMU B COOTBETCTBUM C HHCTPYKLIHUSIMH IO

BBITIOJTHCHH IO J'Ia60paTOpHBIX XUMHUYECKHUX OIIBITOB

2.9

CdopMUpoBaHHOCTh YMEHMH XapaKTepU30BaTh XWMHUYECKHE IPOIIECCHI,
JeXalue B OCHOBE IMPOMBIIUIEHHOTO TIIOJIYYEHHUSI CEpPHOM KHCIIOTHI,
aMMMaKa, a Takke cOPMUPOBAHHOCTD MPEICTABICHUI 00 OOIIMX HAYYHBIX

MMPUHIUIIAX U 9KOJIOTHYICCKUX HpO6J’ICM€lX XUMHYCCKOI'0 MpOU3BOACTBA

XUMHS U )KU3Hb. PacuéThl

3.1

CdopMUpOBaHHOCTh MPEJICTABICHUA O XUMHYECKOH COCTaBIISIFOIICH
€CTECTBEHHOHAYYHON KapTHHBI MHPA, POJIM XUMHH B TO3HAHUU SBJICHHUMA

npupoasl, B (OpMUPOBAHMM MBIIUICHUS W KYJAbTYpHl JIMYHOCTH, €€
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(YHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAUMOM JUTsI PELICHHUS IPAKTHUECKUX
3aJja4 ¥ 3KOJOIMYECKHM OOOCHOBAHHOI'O OTHOILEHHSI K CBOEMY 3/I0POBBIO U

MIPUPOAHON Ccpeie

3.2

CdopMUpOBaHHOCTh yYMEHHI KPUTHYCCKH AHATM3HPOBATH XUMHUYECKYIO
uH(pOpMaILIKIO, TOJYy4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB (CpeICTBa MacCOBOM

KOMMYHUKAaIUH, ceTh IHTEpHET U ipyrue)

3.3

CdopMupoBaHHOCTH  YMEHHH  COONIOAATh  MpaBWIa  SKOJOTHYECKH
1eJIecO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOH JESATEIBHOCTH B IIEIISX

COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOILIEH IIPUPOIHOMN CPEIbI

3.4

Oco3HaBaTh ONACHOCTh BO3JICHCTBUS HA JKUBbIE OpPraHU3Mbl ONpeAeIEHHBIX
BEIECTB, NOHMMAas cmbica nokasartesns [IJIK, moscHATe Ha npumepax
CHocoObl YMEHBIIEHUS M MPEJOTBPALCHUS UX BPEIHOTO BO3ACUCTBUS Ha

OpraHnu3M 4CJI0BCKa

3.5

ChopMupoBaHHOCTh YMEHMH MPOBOIUTH BBIYMCICHUS C HCIIOJIb30BAaHHEM
MOHATHUSL «MAcCOBasi JOJsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUIMA
ra3oB IpU XMMHUYECKUX PEAKLMSIX, Macchl BellecTBa UM 00bEMaA razoB IO
U3BECTHOMY KOJIMYECTBY BeEIIECTBA, Macce MWIM O00BEMY OJHOrO U3
Y4YacTBYIOLIMX B pEaKIMH BEIIECTB, TEIUIOBOIO 3P eKTa peakiiuyu Ha OCHOBE

3aKOHOB COXPAaHCHUSA MACChI BEIICCTB, IPCBPAICHUA U COXPAaHCHHWA DHCPIrUun
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

1

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

11

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHEC, Pa3BUTUC W 3HAYCHHEC B
IMOJIYYCHHH HOBBIX BCHICCTB M MaTCpPHUAJIOB. TCOpI/IH CTPOCHHUSA OpPTraHMYCCKHUX

coenuHenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

1.2

CtpykrypHble (opMysibl OpraHudeckux BeliecTB. [omonorus, H30oMepus.
XuMHYecKasi CBsi3b B OPraHUYECKUX COCAUHEHUSX — OJMHAPHBIC U KPATHbHIC

cBs3u. [IpecraBneHue o KiaccuPpUKAIUU OPraHUIeCKIX BEIICCTB

13

Homenkmarypa oprannueckux coeJMHEHUM (cucTeMaTnuiecKas) 1 TPUBUAJIbHbBIC

Ha3BaHUS BaXKHCHIIINX HpeILCTaBI/ITGHCﬁ KJIaCCOB OPraHUYCCKNX BCHICCTB

YrieBo1opoasl

2.1

AJKaHbBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKUU psa. MeraH M 3TaH —
NPOCTEHIINE MPEJCTABUTENN AIKAHOB: (U3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakMM 3aMELICHUs] M TOPEHUs), HAXOXJEHUE B INPHUPOJE, NOJIydeHHE HU

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI DPsii. OTHIEH U IPONUIEH —
IpOCTEHIlINe MPEeICTaBUTENMN AJKEHOB: (DU3MUECKUEe U XMMHUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIpPATALUU, OKHUCIEHUS U

HOJ'II/IMepI/BaI_[I/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

Ankanuensl: Oyraguen-1,3 u MerunOyranueH-1,3: cTpoeHHe, BaKHEHIIME
XMMHYECKHE CBOICTBa (peakuus nonumepusanun). [lomyuenre cuHTeTHYECKOTO

Kay4yyKa U pe3HHBI

2.4

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHSI, TOMOJIOTHYECKUH psll. ALIEeTHUIIEH —
OPOCTEUIINKA TPEICTaBUTENIb AJKMHOB: COCTaB, CTPOCHHE, (PHU3UUECKUE MU
XUMHYECKHE  CBOMCTBAa  (peakuMM TUAPUPOBAaHHUSA,  TallOT€HUPOBAHUSA,

TUpaTalu, TOPEHHs ), TOTy4YeHUE U IPUMEHEHHE

2.5

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKHEe U XUMHUYECKHE CBOWMCTBA
(peakuuy TaJOTeHHPOBAHUS W HHUTPOBAHMS), MOJIyYeHHWE U TPUMEHEHHE.
Tonyon: coctaB, cTpoeHHe, (PU3NUYECKUE U XUMHUYECKUE CBONCTBA (peakiuu
raJIOTeHUPOBAHUS. M HUTPOBAHUS), TOJy4yeHUE U MpUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTHyecKass CBs3b MEXAY YIVIEBOJOPOJAMH, NMPUHAMIEKAIIUMHU K

pa3InYHbIM KjIacCaM
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2.6

IIpuponHble HMCTOYHUKM yriIeBOAOpPOAOB. IIpupoaHbBII ra3 M IOIYTHBIE
HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenne. CriocoOs! nepepaboTku HEPTH:
IEPEroHKa, KPeKUHI (TepMHUYECKHM, KaTanuThueckuil), mupoaus. [IpoaykTel
nepepadoTku He(hTH, X IPUMEHEHHE B IPOMBIIIIJIEHHOCTHU U B ObITY. KaMeHHbIH

YroJIb U IPOIYKTHI €T0 MepepadoTKu

KI/ICJ'IOpOI[CO,I[ep}KaH_[I/IC OpTraHN4Y€CKUC COCANHECHUA

3.1

IIpenenbHble  ONHOATOMHBIE CHHUPTHI. MeETaHON M 3TAaHON: CTPOEHHE,
du3HYeCKue W XUMHUYECKHE CBOWCTBA (PEakIMU C AKTUBHBIMU MeETaJJIaMH,
rajJjioreHOBOJIOPOJIaMU, TOPEHHE), MPUMEHEHHE. BOoJOpOoJHbIE CBSI3U MEXIY
MOJIEKYyJIaMH CIUPTOB. JIefiCTBHE MeTaHOJIa ¥ 3TaHOJa Ha OPraHU3M YeJIOBEKa.
MHoroaromMHbie CIUPTHL. DTUICHTIIUKOIb U MNIMLEPHH: CTPOeHHE, (PU3NYECKUE
U XUMHUYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO IIEIOYHBIMU METaJIaMH,
KaueCTBEHHAs] Peaklys Ha MHOTOATOMHBIC CIHUPTHI). J[eiicTBHE HA OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC rIMOCprHa U STHJIICHIJIMKOJIA

3.2

denom: CTPOCHUC MOJICKYIIbI, (1)I/I3I/I‘leCKI/IC U XMMHYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue dpenona

3.3

Anpaeruapl ¥ KeToHbl. DopMaIbIeTH I, alleTaIbACTU: CTpOeHUEe, (U3UIECKUE
U XUMHUYECKHE CBOWCTBa (pEaKIMHW OKHUCIEHHUS ¢  BOCCTAaHOBJICHHSI,

KaueCTBEHHbIE PEaKIINH ), TIOJYyUYEHHE U TPUMEHEHNE

3.4

OHOOCHOBHBIE TpeJieNbHbIe KapOOHOBbIE KHCIOThL. MypaBbHHAs U yKCYCHas
KHUCJIOTBI: CTpOeHHue, GU3NYECKue U XMMHUYECKHE CBOMCTBA (CBOMCTBA, 0OIIME
JUISL KJlacca KHUCIJIOT, peakiusi 3Tepu(HUKaluu), MOJyueHHE U IMPUMEHEHHUE.
CreapuHOBas U 0JIGMHOBAsI KUCJIOTHI KAaK MPEACTAaBUTEIH BBICIINX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIIUX Kap6OHOBBIX KHCJIOT, UX MOIOIIICC JEeHCTBHUE

3.5

CrnoxHble 3UphI KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['MIPONN3 CIOKHBIX
a¢upos. XKupsl. 'naponus xupos. [Ipumenenue xupos. buonornueckas poib

JKUPOB

3.6

VYrneBoabl: cocTaB, KJacCU(pUKaLUs YrIeBoI0B (MOHO-, JU- U MOJUCAXaPHIbI).
['moko3a — mpocTemmii MOHOCaxapHa: OCOOEHHOCTH CTPOEHMSI MOJIEKYJIbI,
¢u3nueckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE C THAPOKCHIOM
memu(ll), okucieHme amMMuadHBIM  pacTBOpoM  okcuma  cepeopa(l),
BOCCTaHOBJIEHHE, OpOKEHHUE TIIIOKO3bI), HAXOXKJEHHE B MPUPOJIE, TPUMEHEHNE,
ouonornueckasi posb. Potocunte3. OpykTo3a Kak U30Mep Toko3bl. Kpaxman
U 1IEJUTI0JI03a KaK NMpUpoAHble noiauMmepbl. CTpoeHne Kpaxmasia U LEIUTI0I03bI.
dusnuecKkue W XUMHUYECKHE CBOWCTBA Kpaxmaia (THAPOJIHM3, KadeCTBEHHAs

PEaKIIHS C HOJIOM)

A3oTcoaepKalue OpraHnYecKue COeAMHEHUS
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AMUHOKHCIIOTHI Kak aM(OTepHbIe OpraHnYecKre coequHeHus. Pu3ndeckue u
4.1 XMMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe rmiuHa). buonornueckoe

3HAYCHHUEC aMHUHOKHUCIIOT. HCHTI/II[BI

benku kak mpUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHud. [lepBuuHas,
4.2 BTOpUYHAs M TPETUYHAsl CTPYKTypa OenKkoB. XMMHUYECKHE CBOMCTBAa OEIKOB:

TUAPOIU3, ACHAaTypalrsd, KaHCCTBCHHBIC PEAKIIMU Ha Oenku

5 BBICOKOMOJ'IGKYHHPHBIG COCAUHCHU

OCHOBHBIC TIOHATHS XHMHHU BBICOKOMOJICKYJIAPHBIX COG,Z[HHGHHIZI MOHOMCED,
5.1 MoJIMMEp, CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIMMEPpHU3alIH, cpeaHsaAa
MOJICKYJIApHasA Macca. OcHOBHBIE MCTOAbI CHUHTC3a BBICOKOMOJICKYJIAPHBIX

COGI{I/IHCHI/Iﬁ — noJIMMEepu3aluAa U NOJIMKOHACHCAI A

3KCHCpI/IMeHTaHI>HI>IC MCTOABI H3Y4YCHUA BCHICCTB HU HUX HpeBpameHHﬁ:
5.2 O3HAKOMJICHHUEC C 06pa3uaMH NpupoAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IJ1aCTMacc, KaydyKoB. HonyquI/Ie CHUHTCTHUYCCKOI'O Kay4dyKa U pC3UHBI

11 KIIACC

Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

1 Teopernueckne OCHOBBI XUMUHN

XuMu4deckuit aneMeHT. AtToM. SAapo aToma, H30TOMBI. DIEKTPOHHAs 000JI0UKa.
11 DHepreTHYecKrue YPOBHH, TIOAYPOBHU. ATOMHBIE OpOHTANH, S-, P-, d-3JIeMEHTHI.
Oco0eHHOCTH pacnpeeNieHus JIEKTPOHOB MO0 OPOUTANISIM B aTOMaX JIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJO0B. DIIEKTPOHHAS KOH(UTYpaIHs aTOMOB

Ilepuognueckuii 3akoH u Ilepumonnyeckas cucrtemMa XMMHUYECKHUX SJIEMEHTOB
J.W. MenneneeBa. CBsi3b eproaNUecKOro 3akoHa u [leproauueckoii cuctembl
12 XUMHYECKUX d1eMeHTOB [[. M. MeHeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOEHUS
' aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsSI CBOWCTB XMUMHYECKHX JJIEMEHTOB U
00pa3yeMbIX MMH HPOCTBIX U CIOXKHBIX BEIIECTB MO TPYIIaM M MEepHOIaM.

3HaueHHUE NEPUOANICCKOr0 3aKOHAa B pa3BUTHU HAYKHU

CTpOeHI/IC BCIICCTBA. XUMHUYECKass CBA3b. BI/I,[[BI XUMHYECKOM CBS3U
13 (KOBaJ'IeHTHaSI HEIOJIsIpHad W IOJIsIpHasd, HWOHHAas, MeTaJ'IJ'II/I‘—IeCKaSI). Wownsr:

KaTHOHBl M aHUOHBL. MeXaHW3Mbl 00pa30BaHUSI KOBAJICHTHOM XMMHYECKOU

cBs13U (0OMEHHBIN M TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14 BanentHocTs. DnekTpooTpunareabHOCTh. CTENEeHb OKUCIEHUS

15 BemectBa MOJICKYJISIPHOT'O U HEMOJICKYIISIDHOT'O CTPOCHMU L. 3aKO0H IMOCTOSHCTBA

COCTaBa BeIeCTBA. THUIBI KPUCTAIIMYECKUX PELIETOK. 3aBUCUMOCTh CBOICTBA
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BELIECTB OT THUIA KpUCTAUIMYECKOW pewmérku. I[loHatne 0 aucnepcHbIX
cucreMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOPBI. MaccoBas [0 BEIIECTBA B

pacTtBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HCOPraHN4YCCKUX BCIICCTB

1.7

Xumuueckass — peaknus.  Knaccudukamus — XUMHYECKHX — pEeakiuil B
HEOPraHWYECKOM U OPraHuYeCKOM XMMHUU. 3aKOH COXPaHEHUsI MacChl BEIIECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHEPTIUU ITPHU XUMHUYECKNX PCAKIIHAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

O6paTI/IMI>Ie PCaKIU. XHUMHYECKOE PpaBHOBCCHC. cDEIKTOpI:'I, BIIMAOIIHNEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

9J'IeK”[’p0JII/ITI/I‘ICCKaH Jucconuranus. CunbHble U cia0ble QJICKTPOJIUTHI. Cpena
BOJHBIX PACTBOPOB BCIUICCTB: KHUCIIAs, HeﬁTpaanaﬂ, menoyHas. Peaknmm

HOHHOT0 OOMeHa

111

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC peakuuu

Heoprannueckas xumus

2.1

Hewmeraisl. [Tosnoxenne HemeTawios B [lepuonnueckoi cucteMe XMMUYECKUX
anemenToB J.W. MenzeneeBa 1 0COOEHHOCTU CTPOEHUS aTOMOB. PuU3nyecKue

CBOMCTBa HEMETAJLIOB. AJ'IJ'IOTpOHI/IH HEMCTAJIJIOB (Ha IpuMepe KucJjopoaa,

cepsl, pocdopa u yriepoaa)

2.2

XUMUYECKHE CBOICTBA BaXHEHIINX HEMETAIJIOB (TaJlOreHOB, CEphI, a30Ta,
dbochopa, yraepoga W KpeMHHS) M WX  COCOWHEHUU  (OKCHJIOB,
KHCIIOPOJICOICPKAIUX KUCIIOT, BOJOPOAHBIX coeAnHeHMid). [IpumeHeHHe

Ba)KHEHUIIIMX HEMETAIJIOB U UX COCTUHEHUI

2.3

Meramnsl. [lonoxenne merainoB B llepuonnueckoil cucreMe XMMHUYECKHUX
anemeHnToB JI.11. MenneneeBa. OcCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMoB MeTaisioB. O6ue puszndeckue cBoiictsa MeTayuioB. CIiIaBbl METAJLIOB.

DNEeKTPOXUMHUYECKUH Psi/l HANPSYKEHUHA METAJUIOB

2.4

XUMHUYECKHE CBOMCTBA BAXKHEWILMX METAJJIOB (HATpUM, KaJlWi, KaJblUH,
MarHui, aJlfOMUHUHN, [IUHK, XPOM, XKEJIe30, Mellb) U UX coenuHeHund. OOmume

CHO0COObI MOJTyYeHHs] MeTaUIOB. [IprMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'eneTmueckas CBI3b HCOPTraHNYCCKUX BCIICCTB, MPHUHAIJIC)KAIIUX K pa3JINYHbIM

KJj1accaM

XUMHUS U KU3Hb
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3.1

Ponp xumum B oOeCriedeHUH HKOJIOTMUYECKOM, SHEPreTUYeCKOW W MUIIEBOMN
0€30MMacHOCTH, Pa3BUTHH MEIUIUHEIL. [IOHITHE 0 HAYYHBIX METOJIaX MO3HAHUS

BCIICCTB U XUMHWYECCKHUX peaKuHﬁ

3.2

[IpencraBnenus 06 oOMMX HAYYHBIX MPUHIMIIAX TPOMBIIUIEHHOTO MOTYyYCHHS
BAOXHEHINX BEIIECTB. YelOBEK B MUPE BELIECTB U MAaTCPUAIOB: BaKHEHUIINE
CTPOUTEIIBHBIC MaTepuabl, KOHCTPYKLIMOHHBIE MaTepuaibl, KPacKu, CTEKIIO,
KepaMHKa, MaTepHalbl Ul JJIEKTPOHMKH, HAaHOMATEPHUAJIbl, OPraHU4YECKUE U

MUHEpaJIbHbIE yI00pEeHuUs

3.3

Xumusi U 3I0pOBbE YEJIOBEKAa: IpaBUiia MCIOJb30BaHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBwia OE30MaCHOTO MCIIOJIB30BAaHHUS MpPENnapaToB OBITOBOM

XUMHH B IIOBCEJHEBHOM XKU3HU
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YYEBHO-METONYECKOE OBECITIEYEHUE OBPA3OBATEJIBHOTO
MMPOIIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JUISI VAEHUKA

* Xumus, 10 kmace/ I'abpuensa O.C., OOIIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; Akumonepnoe obiiectBo «M3narenbctBo «IIpocBemienue»
* Xumus, 11 knacc/ I'abpuensu O.C., OO1IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe obmectBo «M3marenbctBo «IIpocBemnienne»

METOIUYECKHUE MATEPUAJIbBI IJIA YUYUTEJIA

1. O.C.I'abpuensu, I'.I'.JIpicoBa «Xumust MeTtonuueckoe nocoovie — 0a30BbIil
ypoBeHb» - M.: [lpoda 2022 rox.

2. O.C. I'abpuensn, U.I'.OctpoymoB, «OO011ast XuMus B TeCTax, 3a/1auax,
ynpaxHeHusx. 11 kimace» — M.: Ipoda, 2023 ropa.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumust 11 kmacc: KoHTposbHEIE T
MIPOBEPOYHBIC pabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBeaenckas «Xumus 11 kmacc: HactonpHas
kHHra 11 yuurens». Yacte 1 — M.: [Ipoda, 2019 roa.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas
KHHTA U1 yauteds». Yacte 2 — M.: [Ipoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemero, N.I.OctpoymoBa «3amaun o XUMHH U CITIOCOOBI UX
petenus» - M.: «Ipoday, 2021ro.

7. B.I'. lenucoBa «Xumus 11 kitacc moypouHble MIaHbl 10 YYEOHUKY
O.C.TI'abpuensna, I'.I".JIpicoBoii» - Bonrorpaay Yuurtens 2018roz.

8. M.A.Psa6oBa, Y.}FO.Hesckas, P.B.JInako «Tectsl mo xumuu 11 kmacey», - M.
Dx3ameHn, 2019r.

9.9. O.C.I'abpuensina, U.I'.octpoyMOB « XMMHUYECKUN SKCIIEPUMEHT B 11K0jI€e 11
kiacey; - M.: JIpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbHI CETH
HUHTEPHET

Beenure _ BBemuremannsiehttp:/www.chemnet.ru ['azera « Xumusi» u caidt 1is
yUuTeINs «5 Uy Ha ypoK XUMUI»

http://him. 1september.ru Enunas xomnexius LIOP: [IpeameTHas komekius « XuMus»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE
skcniepuMeHThI: XxuMusi. Komnekmms Poccuiickoro o0mieo6pazoBaTebHOTO MopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas onummnuaa IKOJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Opranudeckast XUMHs: dJIEKTPOHHbBIN Y4eOHUK JJIsl CpeaHEH
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: 3JIEKTPOHHBIN yUEOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUIeIXK: XUMUS

http://www.chemistry.ru JluctaniiuoHHas OJIMMIIHAA 110 XUMUU

48



O.U. [lmutpuesa /7

v

y /&l
i




