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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1O XUMHHM Ha YpOBHE CpeAHEro oémero obpa3oBaHusi paszpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obOpazoBanuu B Poccuiickoi
Oeneparumy, TpeboBaHUN K pe3yibTaTaM ocBoeHHss OCHOBHOWM 00pa3oBaTENbHON MPOTpaMMBbI
cpennero  obmero obpazoBanus (OOII COQO), npencraBieHHbIX B DenepalibHOM
rocynapcTBeHHOM oOpaszoBarenbHoM crapaapre COO, c¢ yuérom Konmenuuu mnpernojaBaHus
yueOHOro mnpeamera «XuMHs» B 00pazoBaTelbHBbIX opraHuzauusax Poccuiickoit ®enepauuu,
pean3yIoMX OCHOBHBIE 00pa30oBaTEIbHbIC MPOTPAMMBI, 1 OCHOBHBIX MOsIokeHul «CrpaTeruu
pasBuTHsl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roga» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MMOAXOIOB K pa3paboTKe MNpOorpaMMbl MO XUMHH, K OIpeAeTIeHHI0 oOIIei
CTpaTeruy OOyYCHHsI, BOCIUTAHNS U Pa3BUTHS O0YUaAIONIUXCS CPEICTBAMU y4eOHOTO IMpeaMera
«Xumusi» g 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUIIM KOHLENITYaJbHBIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH II€JIeH, COJIEp)KaHHs, pPE3yJIbTaTOB OOyuYeHHsS u
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, TIOTy4aeMoO€ BBIIYCKHHKaMU  00I11eo0pa3oBaTebHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHON cHUCTeMe XHMHUYECKOrO o00pa3oBaHMs. OTH IEHHOCTH
KacaloTCs MMO3HAHUS 3aKOHOB TPHUPOJIBI, (OPMUPOBAHUS MHUPOBO33PCHHS M OOMICH KYJIBTYpPHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuueckoe o0pa3oBaHue 00ydyaroUMXcs HAa YPOBHE CPEIHETO
o0miero ob6pazoBaHusl CpelCTBaAaMH y4eOHOTO MpeaMeTa «XUMUs», CoJIep:KaHue U MOCTPOCHUE
KOTOPOTr'O OIPEACNICHbl B IpOrpaMMme MO0 XUMHUHU C Y4YETOM CHEeUU(PUKA HAYKH XUMUH, €8
3HA4YEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOMN KU3HU OOIIECTBA, a TAK)XKE C yUETOM OOIIMX
Henel M NPUHLUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK dJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK HTPaeT 0COOYIO0 POJIb B COBPEMEHHOM
UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MarepHalbHOW KyInbTypbl. OHa BHOCUT CBOHM BKJIala B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOTO MBIIIUICHUS], B CO3/IJaHME IIEJIOCTHOTO TIPEICTABICHUS
00 OKpy:»KarolieM MUpPE KaK O €IUHCTBE MPUPOIBI M YeIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHUS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MHpPA, OCO3HAHMS B3aUMOCBSI3U
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUS.

TecHo B3aUMOJEHCTBYsS C JPYTHMH €CTECTBEHHBIMM HAayKaMH, XHMHs cCTaja
HEOTHEMJIEMON YacThI0 MHPOBOM KYIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIIEITHOTO TpyJaa U
KU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKHMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PElIEHUE TI00ANbHBIX MPOOIEM YCTOWYHBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HKOJOTHYECKON O€30MacHOCTH U
OXpaHbI 3JJOPOBBS.

B cooTrBeTcTBMM ¢ OOIMIMMH LENIMU M THPUHLUIIAMHU CpelHEro oOmiero oOpa3oBaHUs
conepkanue npeamera « Xumus» (10—11 kmaccel, 0a30BbI ypPOBEHb W3YUCHHsS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4arouuxcs, HEOOXOIUMYI UM IS
BBIPA0OTKH MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKU3HBH COIMYMA,
MIPOJIOJDKEHMSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocraBnsromiuMu  ipeaMeTa  «XUMHs SIBISIFOTCS  0a30BbIe Kypchbl — «OpraHudeckas
xuMus» 1 «O0I1as 1 HEOPraHUYECKask XUMHUS, OCHOBHBIM KOMITOHEHTOM COJIEPKaHHS KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKU: CHCTEMa 3HAHWH M0 HEOPTaHUYECKOW XUMUH (C BKIFOUEHHUEM
3HaHUU U3 oOuIel XUMHUK) U OpraHudeckod Xxumuu. OopMuUpoBaHUE JAaHHOW CHCTEMBbI 3HAHUI
Opy W3YYEHHH TpeaMeTa obOecredrBaeT BO3MOKHOCTh PACCMOTPEHHsI BCErO MHOTooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHSATHM, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa coaepxanusi KypcoB — «Opranudeckas xumus» u «OO0IIass 1 HeopraHudeckas
XUMUS» cHOpMUPOBaHA B IIpOrpamMMe MO XMUMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YUYEHUIO




y4eOHOro Marepuana W OO0yCIOBJIECHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHMKM Ha
ONpEACNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHMYECKUX COEAMHEHUMH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEACTABICHUN O CTPOEHUHU BELIECTB.
Csenenusi 00 M3yyaeMmblX B Kypce BeEIleCTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTHUECKM aKTHUBHBIX COCIMHEHHMHA. B Kypce OpraHm4eckoil XMMHHU TMOIYy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHusl MEPBOHAYAIBHBIC
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON pEeaKII1H.

[Ton HOBBIM YIJIOM 3peHHs B IpenMeTe «XuMus» 0a30BOTO YpOBHsS paccMaTpUBaeTCs
U3YYCHHBIII Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs TEOPETUYECKHM MaTepuanl u
(bakTOJIOTHUECKUE CBEJCHHS O BELIECTBAX M XMMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«OOm1as © HEeOpraHWYecKass XUMHUA» OOYyYaroIIUMCsl MPEJOCTABISAETCS BO3MOXHOCTh OCO3HATh
3HaYCHHE NEPUOJUYECKOr0 3aKOHA C OOMIETEOPETHYECKUX M METOAOJIOTMYECKHX IO3UIUH,
IyOKe TMOHSATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSACHSIONIEN U TPOTHO3UPYIOUIEH.

Enunas cucrema 3HaHUN 0 BaKHEHIIMX BEIIECTBAX, UX COCTaBe, CTPOCHHUH, CBOMCTBAX U
NPUMEHEHHH, a TAKKE 0 XUMUYECKHUX PEAKLHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomonHsiercs B Kypcax 10 wu 11 KkimaccoB siaeMeHTaMH COJEpKaHUs, HMEIOIUMU
KYJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBS3M XHMHUHU C JIDYTUMH HayKaMmH, pacKpbIBalOT €€ poyib B IO3HABATEIbHOW U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIOKEHUN XHUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIEeMax, CBA3aHHBIX C XMMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH € ISl MOMOIHEHUS 3HAHUM, pPelieHus
MHTEJJIEKTYyaJIbHBIX U 3KCIIEpUMEHTAJIbHBIX HCCIIEN0BATENbCKUX 3a7ad. B 1enom coaepkanue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPUEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi IOHUMaHUS (PUIOCO(PCKUX UAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUUH MEXIy HOBBIMH (aKkTaMM M TEOPETUUYECKUMH MPEANOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHUs
HHEPTreTUUECKUX PECYPCOB, CHIPhs, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MaTepHAJIOB.

B nmnnane pemieHus 3agad BOCIMTAHUSA, Pa3BUTHS MU COLMAIU3ALUU  O0yYarolMxcs
IOPUHATBIE TPOrpaMMON MO XHUMHUHM MOIXOAbl K ONPEIENCHUIO COJEp’KaHHWs U IOCTPOEHUS
npeaMera TpeayCcMaTpuBaoT (pOpPMUPOBaHUE YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUN, MMEIOIINX
6a30Boe 3HaUEHHE JUISl pa3IMYHBIX BHJIOB JEATEILHOCTHU: PELICHUs TPoOIeM, MOMCKa, aHaIu3a 1
00paboTkn uMHPOpMaIMK, HEOOXOIUMBIX JJsi NPUOOPETEeHMs] OMbITa MPAKTUYECKON U
UCCIIEI0BATEIbCKON AEATENbHOCTH, 3aHUMAIOLIeH BaXKHOE MECTO B TIO3HAHUHM XUMMUHU.

B npakTuke npenosaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, Tak U
Ha ypOBHE cpelHero oomero oOpa3oBaHUs, NpU  ONPEACTICHUH  COJAep)KaTeNbHOU
XapaKTepUCTUKU IleJied M3y4yeHHUs MpeAMeTa HampaBiIeHHUEM IMEpPBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUYECKOM HAyKM Kak o00JacTu
COBPEMEHHOT0 €CTECTBO3HAHHUS, IMPAKTUUYECKOW NEeATEIbHOCTH YellOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHUPOBOH KynbTypbl. C METOIMYECKOH TOUKM 3pEeHUs TakoW TMOAXOoJ K
OTIpeIeNICHUIO 1eJIel N3YUYEeHHUS MIPeIMEeTa SBJSIETCS BIIOJIHE ONPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs TJaBHBIMHU IIENSIMH U3yuYeHHs NpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCS:

(dopMHpOBaHHE CHCTEMBl XUMHUYECKUX 3HAHMH KaK Ba)KHEHINIEH COCTaBIAIONIEH €CTeCTBEHHO-
HAYYHON KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KJIFOYEBBIC MOHATHS, (YHIaMEHTAIbHBIC
3aKOHBl M TEOPUH XUMHH, OCBOCHME S3blKa HAyKH, YCBOEHHE W TIOHUMaHHWE CYIIHOCTU




JOCTYITHBIX OO0OOIIEHMI MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpPHEH HX
pa3BUTHUS U CTAHOBJICHHSI,

dbopMHpOoBaHHE ¥ pa3BUTHE MPEICTABICHUH O HAYYHBIX METOJaX II03HAHHMS BEIICCTB U
XUMHUYECKHX peaKluid, HEOOXOMUMBIX JJisi MPUOOPETCHUS YMEHUN OPHUCHTHPOBATHCS B MHPE
BCIICCTB W XHMMHUYECKHX SIBJICHHH, HWMCKIOIIUX MECTO B TMPHUPOJE, B MPAKTHYECKOH U
MMOBCEAHEBHOM XKU3HU;

pa3sBUTHE YMEHUH M CIIOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAONIOJEHHEM U OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTa, COOJIIOICHUEM TIPABHIT O€30MaCHOTO OOPAIICHHS C BEIIECTBAMH.

Hapsiny ¢ aTuM, conepkareibHas XapaKTEepUCTHKA IIeJIeH W 3a/1a4 M3Y4YCHUs MpeaMeTa B
porpaMMe Mo XMMHH YyTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPHUTETAMU
B cUCTeMe cpenHero oOmiero oOpa3zoBanus. CerogHss B MPENOJaBaHUU XHMHU B OOJbIICH
CTCTIICHH OTAAETCS TPEANOYTCHUE TMPAKTUYSCKOW KOMIIOHEHTE COJIEp)KaHUusi OOydeHwus,
OPUCHTUPOBAaHHOW Ha TMOATOTOBKY BBIIYCKHHKAa O0OMIC00pa30BaTEIbHON  OpraHU3allHH,
BJIQJICIONIETO HE HAOOPOM 3HAaHWMU, a (YHKIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMCHHUSMHU aKTHBHOTO TOJYYCHUS 3HAHWHA U NPUMEHCHHUS UX B PCAIbHOW KHU3HH JUIS PCIICHHS
MPAKTUYECKHX 3a7ad.

B cBi3M ¢ 3TUM Tpu HM3yYCHHH TpeAMETa «XUMHs» JOMHHHUPYIOLICC 3HAYCHUE
MIPHOOPETAIOT TaKUE TSN U 33/1a49H, KaK:

ajanTanus OOydYaroUmMXcs K  YCJIOBHUSAM  JUHAMHUYHO  pPa3BHBAIOLICTOCS  MHPA,
dbopMUpPOBaHWE WHTEIUICKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYAHHUYECTBY, CaMOCTOSTEILHOMY TPHHITHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
YKU3HECHHBIX CUTYAIUsIX, CBI3AHHBIX C BEMICCTBAMH U UX IPUMEHEHHEM;

dopmupoBaHHEe y OOYYaAIONIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHI),
UMEIONINX YHUBEPCATBHOE 3HAUYCHUE JIJISl PA3IIMYHBIX BUJIOB JEATCILHOCTH: PEIICHUS TPOOIIeM,
MOMCKA, aHanmu3a W 00paboTKu HHGOPMAIMU, HEOOXOTUMBIX JUIsI MPUOOPETEHUs OIbITa
JESTSIIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B IMO3HAHWW XUMUH, & TAKXKe JJII OICHKH C
MO3UIUI IKOIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OPTaHW3M YeJIOBEKA U IPUPOTHYIO CPEIY;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, UHTEIICKTYabHBIX U TBOPYECKHUX CIIOCOOHOCTEH
00yJaOIUXCsl: CIIOCOOHOCTH CaMOCTOSITEIGHO TMPUOOPETaTh HOBBIC 3HAHUS 110 XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE WH(OPMAaIIMOHHBIE
TEXHOJIOTHH JIJISl TIOMCKA M aHaN3a y9eOHOW W HAyYHO-TIOMYJISPHOW HH()OPMAIIMA XUMUIECKOTO
COJIepKaHUS;

(GhOpMUPOBAHNE U PA3BUTHE Y O0YUYAIONIUXCS ACCOITMATHBHOTO ¥ JIOTHYECKOTO MBIIIIICHHS,
HAOIOIaTEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIEé OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUH U MPOBEJICHUN XUMHYECKOTO IKCTICPUMEHTA;

BOCIIUTAHUE Y OOydYarommxcsi YOeKIEHHOCTH B TYMaHUCTHYECKOW HaIPaBICHHOCTH
XUMHUH, ©€ BaXHOW pONMM B  PEIICHUHd TJIOOATBHBIX  MPOOJIEM  PalOHATLHOTO
MPUPOIOTIONH30BAHUS, TIOMONHEHUS SHEPreTHYECKHX PECYpPCOB M COXpPaHEHUs MPHPOJHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOJMMOCTH OEpPEeKHOTO OTHOMIECHUS K MPUPOJE U CBOEMY
3/I0POBBIO, a TAK)K€ MPUOOPETEHUS OIBITA MCIONIb30BAHMS MOTYYCHHBIX 3HAHUM NI TIPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIHSX, CBI3aHHBIX C XUMUICCKUMHU SIBJICHUSIMH.

B yudebHOM muiaHe cpemnero oOiiero odpazoBaHUsl MpeAMET «XHUMHUS» 0a30BOTO ypOBHS
BXOJIUT B COCTaB MpeIMETHON 007acTH «ECTecTBeHHO-HAYIHBIE TIPEMETHD).

OO01ee 4MCIO 4acoB, OTBEACHHBIX /IS M3yUeHUS XUMHUHU, Ha 0a30BOM YPOBHE CPETHETO
oOmiero obpaszoBanus, cocrasiseT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Henemo), B 11
kyacce — 34 yaca (1 gac B Hezeno).

COJAEPXAHUE OBYUYEHUS
10 KJIACC
OPITAHUYECKASI XUMMUS
TeopeTnueckue 0CHOBbI OPraHUYECKO XUMHH




[Ipeamer opraHuyeckod XUMHUHU: €€ BO3HUKHOBEHHME, pa3BUTHE U  3HAYCHUE
B II0J[yUE€HUU HOBBIX BELIECTB U MaTepUajoB. Teopus CTpOEHUsI OPraHMYECKUX COCAUHEHUM A.
M. BytnepoBa, €€ ocHOBHBIE mMonoxeHHUs. CTpyKTypHble (OpPMYIbl OPraHUYECKUX BEIIECTB.
['omosorus, n3oMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX — OJMHApHBIE U
KpaTHBIE CBS3H.

[IpencraBienue o knaccupukanuy OpraHUuecKux BenecTs. HoMeHkmatypa opraHmuecKux
COeIMHEHUHN (cucTemMaruyeckas) M TPUBHAIbHbIE Ha3BaHHUS BaXKHEHIINX NpeICcTaBUTeNEH
KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEPUMEHTAIbHbIE METOJbl W3YUYEHHUs BEIIECTB U WX NPEBPALIECHUN: O3HAKOMIIEHHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ
OpraHMYECKHUX BEIIECTB, HaONIOJICHHEe M OMNHCAaHHME JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPTaHUYECKUX BEIECTB IPH HarpeBaHUH (IUIaBJICHUE, OOYTIIMBAHKUE U TOPCHHUE).

YraeBoaopoansl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKMH psaa. MeTaH M 3TaH — mpocTeHIme
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XMMHUYECKHE CBOICTBa (peaklUuUd 3aMeleHUs |
TOpEHUs ), HaX0XKIEHNUE B IPUPOJIE, TOTYUEHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psAl. DTUIIEH U MPOMNWIEH — MNPOCTEHIINE
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBA (pEaKkIMH TUIAPUPOBAHHS,
raJIOreHUPOBAHUS, THIPATALIUH, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIyYeHHE U IPUMEHEHUE.

Ankanuensl: Oyragues-1,3 u metunOyraauweH-1,3: CTpoeHHE, BaXHEHIINEC XHUMHUYECKUC
cBoiicTBa (peakius noaumepusanun). [logyyeHne CHHTETHYECKOTO KayuyKa U Pe3HHBI.

AJKUHBI: €OCTaB U OCOOEHHOCTH CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
MPOCTEHIINNA MPECTaBUTENh aJTKUHOB: COCTaB, CTPOEHUE, (PU3UUYECKUE U XUMUYECKUE CBONCTBA
(peakuuy ruIpUPOBAHUS, FAJIOI€HUPOBAHMS, TUAPATALIMK, TOPEHMSI), IOJyUEHUE U IPUMEHEHHE.

Apensl. benson: cocrtaB, cTpoeHHe, (pU3MUYECKHME M XUMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS. W HUTPOBAHMs), IOJyUYE€HUE M MpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOBanUs U HUMpPOBAHUs), NOJyYeHUe U
npumenenue. TOkKCUYHOCTh  apeHOB.  ['eHeTmyeckas  CBSI3b  MEXIYy  YIVIEBOJOPOJaMH,
MPUHAISKALIMMHI K pa3IMYHbIM KJlaccaMm.

[TpuposiHblE UCTOUYHUKU YTI€BOAOPOAOB. [IpUpoaHbIii ra3 U MOMyTHBIE HEPTSIHBIE Ia3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOoTKM He(TH: TMEpPEeroHKa, KPEeKUHT
(TepMuUeCKHid, KaTaTUTUYECKUI), nupoau3. [IpoaykTel nepepaboTku HeYTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib ¥ MPOIYKThI €ro nepepadoTKH.

OKCIEpUMEHTAIbHBIE METO/Ibl M3YUYEHUs BEIIECTB U MX MPEBPAIICHUN: 03HAKOMJIEHHE C
o0Opa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTs» u «Yromas», MoaearupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB U TaJlOT€HONPOM3BOAHBIX, IPOBEIECHUE IPAKTUYECKON palbOThI:
MIOJTy4Y€HHUE ITUIIEHA U U3YYEHHE €r0 CBOMCTB.

PacuétHble 3a/1a4uu.

BbluuciieHuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYEeCTBa
MCXOJHOIO BEIIeCTBAa WM NPOAYKTa pEaKklUHU MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIIVH).

Kucaopoacoaep:xanue oprannyeckue coeiMHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHOJI M 3TAaHON: CTPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOWCTBA (peakiUu C aKTUBHBIMU MeETaJlJlaMH, TaJOre€HOBOJOpOJIaMH, TOpPEHHE),
IpUMeHEeHNEe. BogopoIHble CBSI3U MEXAY MOJIEKYJaMHu COUPTOB. JlelicTBHEe METaHOIa U 3TAHOJIA
Ha OpPTraHu3M YeJIOBeKa.

MHOroaToMHbI€ CHOUPTHL. ODTWICHIJIMKOJIb W TIUIEPUH: CTpOeHHue, (usnueckue WU
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOTOaTOMHBIE CHHpTHI). JlelicTBue Ha opraHu3M dyenoBeka. IIpuMeHeHHMe TIHIEpUHA H
STUJICHTJIUKOJISL.

@eHoI: CTPOCHHE MOJIEKYJIbl, (PU3MUYECKHEe M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.




Anprerunpl U kemonvl. DopManblerui, aueTaIbIETHJ: CTPOEHUE, (U3MUECKUEe WU
XMMHYECKHE CBOWCTBA (PEAaKIMM OKHUCIIEHUS U BOCCTAHOBJICHHS, KAa4eCTBEHHBIE PEaKLUM),
IIOJIy4YE€HUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHasi KHCIOTHI:
CTpO€HUue, pU3NUECKUe U XUMHUYECKUE CBOICTBA (CBOWCTBA, 00LIME I Kjlacca KUCIIOT, peaKiusl
TepudUKaNMU), TOoNydeHHe U mpuMeHeHne. CTeapuHOBas U OJICMHOBAsh KHCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

Crnoxnble 3¢Upbl KaK IPOU3BOIHBIE KapOOHOBBIX KUCIOT. 'MAPOIN3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHnenue )xupoB. buonorudeckas poib )KUPOB.

VYriaeBozpl: cocTaB, KIacCU(pUKaLMs yIieBoI0B (MOHO-, TU- U nosucaxapuisl). [oko3a —
IOPOCTEHIINKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3HMUECKHE U XUMHUYECKHE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcunoM meau(ll), okucieHne aMMuadyHbIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAxXOXJEHHUE B MPUPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykros3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemironosa kak npupojHble noiaumepsl. CTpoeHue Kpaxmajia U LEJUTFOJIO03bI.
dusnyueckue U XMMUYECKHe CBOMCTBA KpaxMaia (IHJIpoJIu3, KayeCTBEHHAs PEakIMsl C HOA0M).

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHHUs BELIECTB W MX MPEBPALEHUN: NpPOBEIEHUE,
HaOJI0IeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OkucieHue staHona okcuaoMm wmenu(ll)), mMHOroaTOMHBIX
COUpTOB (B3auMojeiicTBue rauuepuHa c¢ ruapokcuaom meau(ll)), anprernnoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuna cepebpa(l) um rumpoxcumom wmemu(Il), B3ammopeiicTBue
Kpaxmajla C MOAOM), HpPOBEAECHUE IPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnbie 3a1ayu.

Bbluniciienuss 1mo ypaBHEHMIO XMMMUYECKOM peaknuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

A30TcozeprKaliue OpraHn4ecKiue COeTUHEHHUS.

AMUHOKHUCIOTHI Kak aMm(poTepHble Oprannyeckre coequHeHus. duznueckrue 1 XUMUYECKUe
CBOWCTBA AaMHUHOKHCIOT (Ha NpuUMepe TIJUIMHA). buojoruueckoe 3Haue€HHUE aMHHOKHUCIIOT.
[TenTuaer.

benkn kak mpuUpoHBIE BBICOKOMOJIEKYJISIPHBIE coeAuHEHMs. [lepBuuHas, BTOpuUYHAs H
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEIKOB: THUAPONM3, JCHATypalus,
Ka4eCTBEHHbBIE PEaKIU Ha OEJKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHMs BELIECTB M UX MpEeBpalleHUil: HAaONIoAeHHE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JeHATypalus OeNKOB INpH HarpeBaHWM, ILIBETHHIC
peakiuu OENKOB.

BbicokoMosIeKyIsIpHBIC COCIUHEHHS

OcHOBHbBIE MOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEOHSAS MOJIEKyJspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUIN — MOJMMEpHU3aIIis U MOJIMKOHCHCAIINS.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHUS BEIIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHE C
o0pa3amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyuyKOB.

MexXnpeamMeTHbIE CBS3U.

Peanu3anus MeXnpeIMETHBIX CBSI3€l IPU M3yYEHHWH OopraHudyeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak H
MOHSTUM, SABJISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOue ecTeCTBEHHO-HAay4YHbIE MOHATHUS: SIBJICHWE, HAy4HbIH (akT, TUIoTe3a, 3aKOH,
TEOpus, aHajiu3, CHUHTE3, KiIaccupuKalus, TMEePUOJUYHOCTh, HAOIIOJEHNE, HW3MEpEHUE,
AKCIEPUMEHT, MOJIEIIUPOBAHMUE.




®du3nka: MaTepusi, JHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTE€TUUECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (pU3MUECKUE BETUYMHBI U €AMHUILIBI
UX U3MEPEHUSI.

Buonorus: knerka, opranus3m, Ouocdepa, oOMEH BELIECTB B OpraHu3Mme, (pOTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YTIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOpHBIE TOPOIB, TOJIE3HBIE HCKOMIAEMBbIE, TOIUINBO, PECYPCHI.

TexHOoNorus: NUILEeBble TPOIYKThI, OCHOBBI PAalMOHAIIBHOTO MMUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE ITpenapaThl, MaTEPUasIbl U3 UCKYCCTBEHHBIX U CUHTETUUECKHUX
BOJIOKOH.

11 KUIIACC
OBILIAA U HEOPTTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUH 2JIeMeHT. AToMm. Sapo arToma, HW30TONBI. DJEKTPOHHAs 000JOYKa.
DHepreTHyeckue YpoBHH, MOIYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- 31neMeHThl. OCOOCHHOCTH
pacrpeziefieHus: 3JEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHas KOH(PUTYpaLns aTOMOB.

[lepuonnueckuii 3akoH u Ilepuonnueckas cuctemMa XMUMHYECKUX 3jeMeHTOB [/l
U. MenpneneeBa. CBs3p mnepuoguueckoro 3akoHa u Ileproguueckoil CHUCTEMBl XMUMHYECKHUX
snemenToB [[. WM. MenaeneeBa ¢ COBpPEMEHHON TEOpHE CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CII0KHBIX BEIIECTB
10 Tpynnam 1 nepuojam. 3HaueHUEe NEePUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. Buabl XumMudeckod CBsi3U (KOBaJIeHTHAast
HEeNoJIsIpHasl W TOJSpHAas, MOHHAs, MeTajnyeckas). MexaHu3mbl 00pa3oBaHMsSI KOBaJCHTHOMN
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajneHTHOCTD.
DIEKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U AaHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOI'O CTPOEHHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTH CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTve 0 gucnepcHBIX cucTeMax. ICTMHHBIE M KOJUTOMIHBIE pacTBOPBI. MaccoBast 101
BEIIECTBa B pacTBOpE.

Knaccugukanus Heopranmdeckux coeauHeHuil. HomeHkmaTtypa  HeopraHMYeCKUX
BEIIECTB. ['eHeTHYecKas CBsA3b HEOPraHMYECKUX BEIIECTB, MPUHALIEKAIINUX K Pa3IUnIHbIM
KJIacCaM.

Xumunueckass peakuus. Kiaccupukanuss XMMHMUYECKUX peakUil B HEOPraHUYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHS MACChl BELECTB, 3aKOH COXPAaHEHHS U IIPEBPALICHUS
SHEPrUH NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iU4HbIX (hakTopoB. OOpaTHMbIE peaKIUH.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle [larense.

OnekTponuTHdeckas auccornuarus. CwibHbIe U cladbie 37eKTposuThl. Cpena BOIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCHEpUMEHTAJILHBIE METOJbl M3YYEHMsI BEIIECTB M WX NPEBPAIICHUN: JEMOHCTpALUs
tabmui «llepuoamueckas cucrtema xumudeckux snaemeHToB JI. U. MeHnmeneeBa», m3ydeHme
MoJeNiell  KpUCTAJUIMYECKHX PpeIIETOK, HaOMIo/eHHen OIMCaHue JIEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3sIoKEHHE IEPOKCHAAa BOJOpPOJa B TMPUCYTCTBUM KaTalln3aTropa,
OIpEEIIEHUE CPEIbl PACTBOPOB BEIIECTB C NMOMOLIBI0 YHHBEPCAIBHOTO MHIMKATOPA, pPEaKkLnu
MOHHOTO OOMeEHa), MpoBeJleHUE MpPaKTHUeCKOH paboThl «BnusHue pa3nuuHbiXx (aKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIUNY.

Pacuérnbie 3a1aym.

Pacu€rpl 1o ypaBHEHUSAM XUMHUYECKUX PEAKIIMMA, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAHUEM MOHSATHUS «MACCOBAs A0S BEILIECTBAY.




Heopranuveckasi xumust

Hewmeranns. [lonoxenue nemeramios B [leprognueckoit cucteMe XMMUYECKUX JIEMEHTOB
. W. MenneneeBa u 0COOCHHOCTH CTpPOCHHsI aroMoB. (DHU3WYECKHE CBOHWCTBA HEMETAJLIOB.
AJToTpOonUsl HEMETAUIOB (Ha MpUMeEpe KUCIOPoia, cepsl, hocdopa U yriepoaa).

XUMHYECKHE CBOWCTBAa BaXHEHMIIMX HEMETa/UIOB (TaJloreHoB, cephl, a3oTa, (ocdopa,
yIJjiepoJia U KPEMHUS1) U UX COCIMHEHUM (OKCHI0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxkenune meraminoB B [lepuoandeckoi cucteMe XUMHYECKUX dJIeMEHTOB /I,
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmrue
¢dusznveckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPsSKECHUN
METaJIOB.

XWMHYECKHUE CBOWCTBA BAKHEHINIMX METAUIOB (HATpWM, KaJWW, KaJdbllUHd, MarHwi,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, MEJIb) U UX COCTUHEHUM.

O6mue criocoObl moay4YeHus: MeTauioB. [IpuMeHenre MeTamioB B ObITY U TEXHHKE.

OKCIIEPUMEHTATbHBIC METOJbl M3YYCHHUS BEIIECTB W WX MPEBPAIICHUN: H3yYCHHUE
KoJleKuuu «MeTamasl U CIIaBbl», OOPa3IOB HEMETAJUIOB, PEIIEHHE AKCIIEPUMEHTAIBHBIX
3a1a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX ¥ JIA0OPATOPHBIX  OIBITOB
(B3auMoOJIeHiCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEIOYeH, KAaueCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHbie 3a/1aun.

Pacu€rel maccel BemecTBa winM 00BbEMa ra3oB IO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMHU BEUIECTB, pacuérhl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, ECITH OJTHO U3 BEIIECTB UMEET MMPUMECH.

XuMUA 4 KU3Hb

Ponp xumun B oOecrieueHUN HKOJIOTHYECKOM, SJHEPTETUUECKON U MHUIIEBON 0€3011acHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HaydHBIX METOJaxX ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKunii.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUINAX TMPOMBIIUIEHHOTO TOTYYEHUS
BOKHEMIIMX BEIIECTB.

UYenoBek B MHpE BEIIECTB M MaTEPHAIOB: BAXKHEHIIME CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKu, CTEKJIO, KepaMuKa, MaTepuaiabl i SJICKTPOHUKH,
HaHOMaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIC yI00pEHUSI.

XuMHs ¥ 370pOBbE YENOBEKA: IMpaBWJia HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuia 0e30MmacHOro HCIIOJIb30BaHUS Mpenaparos OBITOBOM XUMUU
B IOBCEHEBHOM KU3HH.

MexnpeaMeTHbIE CBS3U.

Peanu3zanus MexnpeaMeTHBIX CBsI3€ MpU M3YYEHUH OOIIed M HEOPraHM4eCKOW XMMHH B
11 xmacce ocyIiecTBIseTCs Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK W TOHSTHH, SBISIIONUXCS CUCTEMHBIMH JJISI OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KIacCHU(UKalus, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
HU3MEPEHHE, SIBJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETHUYECKU YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIECTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHusM, 3Kocuctema, Ouocdepa, MakKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE TIOPOJIBI, MOJIE3HBIE UCKOIAEMBbIE, TOTIITUBO, PECYPCHI.

TexHonorus: XuMHuecKasi IpOMBIIUIEHHOCTb, METAJUTYPTHUsl, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHaoB, CEeJIbCKOXO035MCTBEHHOE MPOU3BOJICTRBO, MUIIEBass  MPOMBIIUICHHOCTD,




dapmaiieBTUUYECKasT  MPOMBIIIEHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKUX  IPENaparos,
IIPOU3BOJICTBO KOHCTPYKLIHOHHBIX MaTepUasos, AJIEKTPOHHAS MIPOMBILIIIEHHOCTb,
HAHOTEXHOJIOTUHU.

HJTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBLI 11O XUMHUU HA
BA30BOM YPOBHE CPEJHEI'O OBILLIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYarOITUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SIBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cootBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JHWYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeAaMeTra «XHMHS» Ha YPOBHE CpeAdHero oouero ooOpa3oBaHus
BbIJICTICHBI CJIEYIOIINE COCTABIISIOINE:

OCO3HaHHE OOYYAIOIIUMHCS POCCHIMCKON TIpa)IaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJM4he MOTHUBAIMU K 00YUYEHUIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE KIFOUYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaroIIMXCS PyKOBOJICTBOBAaThCS B CBOEH JAEATEIHLHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, IPUCYLIUMHU LEJIOCTHOM CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIUYue IPABOCO3HAHMS HKOJOTMYECKOM KYyJbTYpbl U CIHOCOOHOCTH CTaBUTh LEIU U
CTPOUTH KU3HEHHBIE TIAHBI.

JluyHOCTHBIE pe3yJbTaThl OCBOCHHS IMpeAMeTa «XHUMHUSD JIOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUYECKHUMH,
COIIMOKYJIbTYPHBIMH, JIYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJI€aJaMH POCCHIICKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIPaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOIIMMH TIPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCSl.

JIn4HOCTHBIE pe3yibTaThl OCBOCHUS NpeAMeTa «XUMHs» OTpaxaroT c(HOpMHUpPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYalolMXCs M0 pealn3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpaaaHCcKOro BOCIMTAHMSA:

OCO3HaHHS 00YyYaIOIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 00s13aHHOCTEHN, YBa)KEHUS K
3aKOHY W MPaBOIOPSIIKY;

MPEACTABJIICHUS] O COLMAIBHBIX HOpPMax M TpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIbHOCTU MPU CO3/IaHUU YUEOHBIX IPOEKTOB,
pelIeHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOTHEHUH XUMUYECKIX YKCIIEPHUMEHTOB;

CMOCOOHOCTH MMOHWMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTHUX
MIPY aHAJHM3e Pa3INYHBIX BHJIOB YUEOHOH IEATeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOILIEHHUS K HMCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOMU
XUMUH;

YBOXEHHSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTHUUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh pe3yNbTaT UINTENbHBIX HAOIIOACHUM,
KPONOTJIMBBIX KCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

UHTEpeca M I[I03HABaTEJbHBIX MOTHBOB B IMIOJIYYEHUH U TOCIEIYIOIIEM aHalln3e
uH(GOPMAIIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHONW XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'0 CO3HAHUS, STUUECKOTO MOBEICHHS;




CIIOCOOHOCTH  OIICHMBAaTh CHUTYyallid, CBA3aHHBIE C XUMHUYECKUMH  SIBICHUSIMU,
U IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEAEHHWE M IOCTYNKH CBOMX TOBApHILECH C MMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) hopMHPOBaAHUS KYJIbTYPbI 310POBbSI:

MOHMMAHUA LIEHHOCTeH 370poBOro M Oe30macHoro obpasza >KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBBIO;

coOnrofeHusi mpaBui Oe30macHOro oOpalieHHus ¢ BeUleCcTBaMH B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYIOBOM J1€ATEIBHOCTH;

MOHMMAHUSA LIEHHOCTH TMPaBWJI MHJIMBUIYAJTbHOTO M KOJUIEKTUBHOrO 0€30MacHOro
IIOBEJICHUS B CUTyalUsX, YIPOXKAIOIIUX 30POBbIO U JKU3HU JIFOCH;

OCO3HAHHUS TOCJEICTBUN W HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEeOJICHHS aJKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-MCCJIEI0BATEIbCKONW JI€ATEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PpEIICHUHM NPAKTUYECKHUX 3a4a4 COLUAIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJlacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MpOoQecchuil pa3iIudHOro pona, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUS K TPYAY, JHOJAM TPyJa U pe3yJIbTaTaM TPYI0BOM ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY HMHAMBUIYaTBbHOM TPAaeKTOPUU OOpa30BaHUSA,
Oynmymei mpodeccuu U peanu3anui COOCTBEHHBIX KU3HEHHBIX TUTAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEeH 00I1IeCcTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS:

HKOJIOTHYECKH 11€JIeCO00Pa3HOTr0 OTHOIIEHUS K MPHPOJIe, KaK UCTOYHHUKY CYIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHUMAaHHUA TI00ANBHOTO XapaKTepa IKOJIOTUYECKUX MPOOSieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

0CO3HaHMsI HEOOXOAUMOCTH HMCIIOJIb30BaHMSI JOCTHIKEHUM XMMUU JIJIs1 peIlieHHs] BOIIPOCOB
PalMOHAIBHOTO IPUPOAOIIOIb30BAHNS;

AKTUBHOTO HENPUATUS NEHUCTBUM, MPUHOCSIINX Bpel OKPYKAIOLIEH NPUPOIHON Cpene,
YMEHHSI TPOTHO3UPOBATh HEOIAroNpUsATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEIIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO 3KOJOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOM KYJBTYpPBI, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
HIPOTUBOCTOATH UJICOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

Cc(OPMHPOBAHHOCTH  MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHWMAaHUSA CHeNUPUKA XUMHUU KaK HayKd, OCO3HaHHs €€ poinu B (HOPMHUPOBAHHH
paloHaIbHOIO HAYYHOTO MBILIUIEHHUS, CO3/JaHUU LIEJIOCTHOTO MpPeICTaBIeHHs 00 OKpYy:KaroIleM
MHUpE KaK O €IMHCTBE IPHUPOABI M YEJIOBEKa, B MO3HAHUM IPHUPOJIHBIX 3aKOHOMEPHOCTEH M
peleHny TpobiieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

yOexIEHHOCTH B OCOOON 3HAYMMOCTH XUMHMH JUIsI COBPEMEHHOW LMBWIM3AlUU: B €€
TYMaHHUCTUYECKOW HAaIIPaBIIEHHOCTH M Ba)XKHOW pOJIM B CO3/IaHUU HOBOW 0a3zbl MaTepHabHOM
KyJbTYpPBI, PEUICHUH TI00ATBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOI,
HHEPreTHUECKO, NHUIIEBOH M DKOJOTMYecKol Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00eCreyeHU! YCIOBHUH YCIIEIIHOTO TPyia U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJOr0 YieHa
00111eCTBa;




€CTECTBCHHO-HAYYHOW T'PAaMOTHOCTH: TIIOHMMAHHS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX, CIIOCOOHOCTU MCIOJIL30BATh MOJMyYaeMbIe 3HAHHUS JIJIS
aHajau3a U OOBSICHEHUs SBJICHUN OKPYXKAIOIIET0 MHpa M MPOUCXOIIIIMX B HEM HM3MEHEHUH,
YMEHHS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTaHHBIX
C TENBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XUMUYECKHE 3HAHUS JIUISl PEIICHUs IPOOIeM
B PEATbHBIX KU3HCHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM IS TEIBHOCTH;

TOTOBHOCTH W CIHOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHMIO M CamMoOOpa3oBaHHUIO, K
AKTUBHOMY T[IOJYYCHHIO HOBBIX 3HAHUM TIO XHUMHH B COOTBETCTBHUH C JKU3HCHHBIMU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOGHHOCTSAM Tpyda B pa3muuHbiXx cdepax mpodeccnoHamIbHOM
JIeSATEeTLHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3yibTaThl OCBOCHHS Y4eOHOTo mpeamera «XUMHS» Ha YpPOBHE
CpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HaYUMbIe s (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUILTUHAPHBIC
(MexXmpeaMeTHbIe) 00IIeHAYYHBIE TTOHITHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crieruuKy METOJIOB NO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHUE, HA0I0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAIbHBIC y4ueOHbIe JIEHCTBUS (mo3HaBaTeIbHBIC, KOMMYHHKATHBHBIC,
perynatuBHble), oOecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONM TIpaMOTHOCTH U
COIMAILHOM KOMIIETEHIIUU 00yYarOIINXCsl;

CIOCOOHOCTh ~ OOYYarOIIMXCS ~ HCIIOJIb30BaThb  OCBOEHHBIE  MEKIUCHUILUIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWA M YHUBEpCaJIbHbIC Y4YeOHBbIC IEHCTBHS B IO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeamMeTHbie pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YUEOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

OByaieHUe YHUBEPCAJIbHBIMHI Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a30Bble JIOTHYECKHUE €I CTBHS:

CaMOCTOSTENIbHO (OPMYJUPOBaTh M aKTyalM3UpPOBaTh MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIENISATh 1M JCSITeNIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTD Pe3yJbTaThl AEITEIbHOCTHU C TIOCTABICHHBIMU IIENISIMU;

WCIIOJIH30BaTh TMPH OCBOCHHHM 3HAHWUU TPUEMBI JIOTHUYECKOTO MBIIUICHUS! — BBIACIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHaBIMBATh WX B3aHMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE TOHITHS U1 OOBSICHEHUS OT/IETBHBIX (DAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIaCCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIWBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTY U3YUaCMBbIMH SIBJICHUSMU;

CTPOUTH JIOTHUECKHUE pacCyXkAeHUs (MHIYKTHBHBIC, JACIyKTUBHBIC, [0 aHAJIOTUH),
BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEYHS] B PACCMaTPUBACMBIX SIBJICHUSAX, (POPMYyIHpPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

MPUMEHATH B TPOIIECCE TO3HAHUS, UCIOJb3yeMble B XUMHH CUMBOJMYECKHE (3HAKOBBIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
xuMudeckass (popmyia, ypaBHEHHE XHWMHUYECKOM pEaKIuu — TPU PEIICHHH YISOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 333y, IPUMEHSATh Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEIIECTB M XUMHUECKUX PEaKITHil.

2) 0a3oBbIe HCCIeA0BATENbCKUE eiiCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAyYHOT'O ITO3HAHUS BEIIECTB M XUMHUECKUX PEAKIIHII;




dbopMynupoBaTh LENM W 3aJa4d  KCCIEAOBaHHWS, WCIOJb30BaTh IIOCTABIEHHBIE H
CaMOCTOSITENILHO C(OPMYJIHPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
IUTst QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMbIX CYKJICHUI;

BIIAJICTh HAaBBIKAMU CaMOCTOSITEJIbHOTO IIJIAHUPOBAHUS M TPOBEJACHUS YUYEHUUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOI0/IaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
MPOTHO3MPOBATh €r0 pe3ylbTaT, (OpPMYyIUpOBaTH OOOOIICHWS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

NpUOOpETaTh OMBIT YYEHUYECKOW HCCIIEOBATeNIbCKOM M IMPOEKTHOW N1eATeIbHOCTH,
MPOSIBIISATE CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEUICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/IOB [TO3HAHMUS.

3) pa6ora ¢ nngopmanmeii:

OpUEHTUPOBAThCS B Pa3IMYHBIX HCTOYHUKAX HHPOpMAIUMK (HAY4YHO-TIOMYJISIpHAs
JUTepaTypa XMMHYECKOTO COJCp)KaHHs, CIpPaBOYHbIE TocoOus, pecypcel HHTepHeTa),
AHAIM3UPOBATh HHGOPMALIMIO PA3IUYHBIX BUIOB W (QOpPM TMpeICTaBICHUS, KPUTHUECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3ampoChl U MPUMEHSATh pa3IUYHbIE METOJbI THpPU TOUCKE U OTOOpe
uHpopmaiuu, He0OXO0AUMOM ISl BBIMOTHEHHUS YU€OHBIX 3a7a4 ONPEIeIEHHOTO TUTIA;

MpPUOOpPETaTh OMBIT HCMOIb30BAaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANBHYIO (hOpMy MpeacTaBieHUs WHGOPMALUU (CXEMBI,
rpaduku, TuarpaMmel, TaOJIUIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BAaTh HAYUYHBIM SI3bIK B KauyecTBE CpeAcTBa MpU paboTe ¢ XUMHYECKOM
uH(pOpMaIMeH: TPUMEHATh MEXIPEAMETHbIC ((PU3NYECKHEe W MaTeMaTHYeCKHe) 3HAKA U
CUMBOIIBI, hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

MCII0JIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

OBiaieHHue YHHBEPCAJIbHBIMH KOMMYHHKATHUBHBIMHY /1€/iCTBUAMM:

3a/aBaTh ~ BONPOCHl IO  CyHIeCTBY oOOCykJaemMoil TeMbl B  XOJe JAuajora
W/WIA JUCKYCCHM, BBICKA3bIBaTh WIEH, (POPMYIHpPOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJIHEHHS TIPEJIJIOKEHHOMN 3a/1auu;

BBICTYNAaTh C IMPE3CHTALMEN pe3yJIbTaTOB MO3HABATEIbHOM NEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMHU TIPH  BBITIOJIHEHHUH XUMHYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl MO HCCIEIOBAHHIO CBOIMCTB W3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro IIPOEKTA u dbopmynupoBaTh BBIBOJIBI
Mo pe3yJibTaraM MpOBEAEHHBIX MCCIEAOBAHUN MYTEM COIJIACOBAHMUS TMO3UIUH B XOJe€
00cyxaeHus: 1 0OMeHa MHCHHUSIMU.

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IIJIAHUPOBAaTh M OCYILIECTBIATH CBOKO IMO3HABATEIBHYH IEATEIBHOCTD,
ompezenss e€ 1eNu U 3a/layd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
MpeyiaraeMblii alTOPUTM JCHCTBUN TIPU BBHITIOJHEHUN y4E€OHBIX W HCCIIEIOBATEIbCKUX 3a/1ad,
BbIOHMpaTh Hanbomee A(h(HEeKTUBHBIN CIIOCOO UX PElIeHUs ¢ YU4ETOM MOTyYeHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHYECKUX PEaAKITUIX;

OCYILECTBIISAITh CAMOKOHTPOJb CBOEH JIESITENIbHOCTM Ha OCHOBE CcaMoaHalu3a W
CaMOOILICHKH.

HPEIMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XuMUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEICTABIICHUN 0 XUMUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POIU XHUMHH B TIO3HAHWM SIBJICHUNA MPUPOJBI, B (GOPMHUPOBAHUH MBINUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW I peIIeHUus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;




BJIaZICHUE CHUCTEMOW XHMMHYECKMX 3HAHWH, KOTOpas BKIIOYAeT: OCHOBOIOJATAOIIHe
HOHATHUS (XUMUYECKUHN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
JIEKTPOOTPULIATEIBHOCTh, XMMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas W
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJISIPHBIH 00BEM, YIJIEPONHBIA  CKEJerT,
(GyHKIMOHATbHASL TPYIIA, PaAMKajl, W30MEpHs, M30MEpbl, TOMOJOTHYECKHHA pPsll, TOMOJIOTH,
YTJIEBOJOPOABI, KHCIOPOA U a30TCOAEPKALINE COCAUHEHHS, MOHOMED, MOJIUMED, CTPYKTypHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHEHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOCHUST OPTaHMYECKIX
BemectB  A. M. byrinepoBa, 3akOH COXpaHEHMsS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE NMOHMMAHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0E3011aCHOM HCIIOJIb30BaHUH BAKHEHIINX OPTaHUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKON JeSITEIbHOCTH YEJI0BEKa;

c(OPMUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHbIC NPU3HAKH MOHSATHH, YCTaHABIUBAThH
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE MOHATHS [IPU ONMCAHUH COCTABa, CTPOCHUS U
NpeBpalleHui OPraHMYeCKUX COSANHCHUH;

c(OPMHPOBAHHOCTh YMEHHH HCIIOIB30BaTh XUMHUYECKYIO CHMBOJHKY JJIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (POPMYJI OPraHUYECKHX BEIIECTB
U ypaBHEHHH XMMHYECKHX PEaKIHH, U3rOTaBIMBATh MOJICIN MOJIEKYJl OPTraHWYECKHX BEIIECTB
JUTSL WIUTIOCTPAIMU UX XMMUYECKOTO M TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAICKHOCTh U3YYCHHBIX OPraHHYECKUX
BEIIECTB MO HMX COCTaBy M CTPOCHHIO K OINpPEAeNEHHOMY KIlacCy/TpyIIe COeIuHEHUH
(yrieBomopoabl, KHCIOPOJ M a30TCOAEPIKAIE COEAMHEHHS, BBICOKOMOJIEKYIISIPHbIC
COEIMHEHUs), JaBaTh MM Ha3BaHMs Ho cucremarndeckoil HomeHkiatype (IUPAC), a takke
NPUBO/IUTh TPHUBHAJBHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIMJICH,
alleTHJICH, STHJICHIJIMKONb, TJHUIEPHH, (EHON, (OpPManbIerH]l, ameTaabJerui, MypaBbHHas
KUCJIOTA, YKCYCHAsl KHCJIOTA, OJIEMHOBAs KHUCJIOTA, CTEAPMHOBAS KHCJIOTA, INIIOK03a, (QPyKTO3a,
KpaxmaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEICNATh BHIbl XUMHUYECKOW CBSI3M B OPraHHMYECKUX
COEMHEHUsX (OJJMHApHBIC U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHSI TPUMEHSTHh TOJOXKEHUS TEOPUU CTPOCHHS OPTraHHUYECKUX
BemecTB A. M. BytiepoBa st 0ObsICHEHHST 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUST; 3aKOH COXPAHEHUS MAaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMHM XapaKTepH30BaTh COCTaB, CTPOEHHUE, (UINYECKHE WU
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, STWJIEH, NPONMWJEH, aleTwieH, Oyraauen-1,3, MerwnOyraaueH-1,3, OeHzoi,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (PEHOJ, aleTaTbIACTHI, MypaBbUHAS U YKCyCHas
KHUCJIOTBI, TJIOKO3a, KpaxMalsl, IeJUII0JI03a, aMUHOYKCYCHasi KHCIIOTa), WJUIIOCTPUPOBATh
TeHETHYECKYIO CBSI3b MEXKAY HHUMH yYPaBHEHHSMH COOTBETCTBYIOIIMX XWMHYECKHUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYI;

Cc(OPMHUPOBAHHOCTh yMEHHUSI XapaKTePHU30BaTh HWCTOYHHKH YTIICBOJOPOIHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKM M MPAKTUYECKOEe MpPUMEHEHHE
MPOJTYKTOB MEPEepadOTKH;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHUS 110 XUMHUYECKUM YypaBHEHUAM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM TPOAYKTA PEAKIIMH MO W3BECTHBHIM
macce, 00BéMy, KOJINYECTBY OJTHOTO u3 UCXOJTHBIX BEIIECTB
WIH TIPOJTYKTOB PEAKIINN);

c(OpPMHUPOBAHHOCTh YMEHHH BJIaJeTh CUCTEMON 3HAHUNA 00 OCHOBHBIX METO/aX HAyYHOI'O
MO3HAHUS, HWCIIONB3YeMbIX B XHMHUHU TP H3YYCHHW BEIIECTB M XHUMHYECKHX SBICHUH
(HaOmronieHne, W3MEpEHHE, OKCIEPHMEHT, MOJCIMPOBAHUE), HCIOJIb30BaTh CHCTEMHBIC
XUMHYECKHE 3HAHUS JIJISl IPUHSTHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX
C BEILIECTBAMU M UX MPUMEHEHHEM;




c(hOopMUPOBAHHOCTh YMEHUN COOJIO/IaTh MpaBUja IMOJIb30BAHMS XUMUUYECKOW MOCYI0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW I[UJIAHUPOBATh M BBIMOJHATh XUMHYECKHA SKCIICPUMEHT
(mpeBpallleHus OpraHUYeCKUX BEIECTB MPH HAarpeBaHUU, MOJyUYEHUE HTHIICHA U HU3YUYCHHE €ro
CBOICTB, KAaueCTBEHHbIE pEAKIMM OpPraHMYECKUX BEIIECTB, JEHaTypauus OEIKOB Ipu
HarpeBaHuM, IIBETHbIC PEAKIMU OEJTKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpalieHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 000pYIOBAaHHEM, MPEICTABIATh PE3YIbTATHI
XUMHYECKOI0 HJKCIepuMeHTa B (opMe 3alucu YpaBHEHUH COOTBETCTBYIOLIMX pEaKIUil u
(bopMyIHpOBATH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATh XHMMHUYECKYI0 HH(OpMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOi MH(POpManuu, UHTEpHET U APYTHX);

c(OpPMUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWJIa HKOJOTMUYECKU LEeIeco00pa3Horo
NOBEJCHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEIAX COXPAHEHHs CBOErO 370pPOBbS U
OKpY’KaoIIe MPUPOIHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS Ha JKUBBIE OPraHU3MBbI
ONpeAeNEéHHBIX OpPraHUYeCKUX BeEUIeCTB, MOHMMAas cMbici mnokaszarens [1/JIK, mosicHsaTe Ha
npuMepax CcrocoObl YMEHBIICHUS U MPEJOTBPAIICHHS] UX BPEAHOIO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIsE OOYYaroIIUXCSl ¢ OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 37I0POBBSI: YMEHHUE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHUI;

JUTSI CIIETIBIX U CIA0OBHUAALIMX O0YYAIOIIMXCS: YMEHHE UCIIOJIb30BaTh PEbe(PHO-TOUCUHYIO
cucreMy o0o3nauenuii JI. bpaitns nis 3anucu xumuyeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OcBOeHUs Kypca «OOmass M HEopraHuyeckas XUMUsS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XHWMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpaA, PO XWMHUU B TO3HAHWUU SIBICHUW NPUPOIBI, B (POPMHUPOBAHUU
MBILUIEHUSI U KYJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOIUMOW st
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHCTEMOW XHMMHUYECKHMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJIArarollue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIU ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSPHBIH O00BEM, BaJIEHTHOCTb, AJIEKTPOOTPULATENLHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIEHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHUYECKHX  peakUHuid, pacTBOpP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SIEKTPOJIUTHYECKAsT JUCCOLMAIUSA, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKOH  peakIuH, XHMHYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconmanuu, nepuoandeckuidi 3akoH JI[. WM. MenneneeBa, 3akoH
COXPAaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMS] PHEPIMM NPU XUMHYECKHX
peaknusix), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMHMHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(dakToNOrMuecKre CBEJCHUSI O CBOWCTBAX, COCTaBE, MOJYyUYEHUU U OE€30MacCHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUN BBISBIISATH XapaKTEPHbIE MPU3HAKN MOHATUHN, YCTaHABINBATh
UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATUSA NPH ONHMCAHUU HEOPraHMYECKHX
BEILECTB U UX MPEBPALLICHU;

c(OPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHYECKYIO CHUMBOJMKY JJISI COCTaBJICHUS
dbopMynl BelIECTB W YpPaBHEHUM XHMHUYECKUX PEAKIUil, CUCTEMaTHYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHaJbHBIE Ha3BaHHs OTIECIBbHBIX HEOPTraHWYECKUX BellecTB (yrapHblii ras,
VIJEKUCIBbIA Ta3, aMMHUakK, TaméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U

ApyTHe);




c(OpMUPOBAHHOCTh YMEHUN ONPEIENSITh BAJIGHTHOCTD U CTETIEHb OKUCICHUSI XUMUYECKUX
AJIEMEHTOB B COCIMHEHUSX PAa3JIMYHOIO COCTaBa, BUJI XUMUYECKOU CBSI3U (KOBAJIEHTHAsI, HOHHAS,
MeTaJIJINYeCcKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUI KPUCTALIMYECKONH PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHasi, MOJEKYJSpHas, MOHHAsA, METAUIMYECKas), XapakKTep CpeAbl B BOAHBIX
pacTBOpaxX HEOPraHUYECKUX COETUHEHU;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABJIMBATH MPUHAIICKHOCTh HEOPTAHMUECKUX BEIICCTB
[0 X COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIie CoeIMHEeHuN (IIPOCThIe BEUIeCTBa — METAJUIBI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COJTH);

c(OpPMUPOBAHHOCTh ~YMEHHH  pacKpbIBaTh CMBICI IEPUOJUYECKOro 3akoHa /.
U. MeHneneeBa © JEMOHCTPHPOBATH €ro  CHCTEMATHU3HPYIOMIYIO, OOBSCHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c()OPMUPOBAHHOCTh ~YMEHUH  XapaKTEepH30BaTh JJICKTPOHHOE CTPOSCHUE AaTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoil cUCTEMBI XMMUYECKUX 3JIEMEHTOB [l
. MenneneeBa, UCMONb3ys MOHITUS «S-, P-, O-3JCKTPOHHBIC OPOUTAIINY, «IHEPrEeTHYCCKHE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUHN 10 mepuojam u rpynmnaMm llepruoaudeckoil CucTeMbl XMMHUYECKUX 3JIEMEHTOB /.
H. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATDH) OOIIME XUMHUUECKHE CBOMCTBA
HEOPraHWYECKHX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3M MEXJly HEOPTaHMYECKHMMHU BEIIECTBAMHU C TOMOINBIO YPaBHEHUN COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKLUid;

c(OPMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIUPOBATH XMUMHUYCCKHE PEAKIUH TI0 Pa3IHYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIIoBOMYy 3ddexTy peakiuwu,
M3MEHEHUIO CTETICHEH OKUCIICHUS SJIEMEHTOB, 00PaTUMOCTH PEAKIUH, YYACTHIO KaTalIn3aTopa);

c(OpMUPOBAHHOCTh YMEHHUH COCTABJIATh YPaBHEHHS pEaKUUi pa3IMYHBIX TUIIOB, ITOJTHBIE
U COKpalIEHHBIC YPAaBHEHHS peaklUii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBHUS, MPU KOTOPBIX 3TH
peaklMu UIyT 10 KOHUA;

c(hOpMUPOBAHHOCTh YMEHHI TMPOBOJUTH PEAKIMHU, TMOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaThb ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIONINE B BOJHBIX PaCTBOpPaX HEOPTAHHMYECKUX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHH PaCKpBHIBaTh CYITHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPECTBOM COCTABIICHUSI JIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMH OT
pa3nMuuYHbIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT
BHeIlHero Bo3aencTBus (mpuniun Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BATh XUMUUYECKUE MPOIIECCHI, JISKAIIHE B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHU 00 OOIMX HAYYHBIX MPUHIMIAX U IKOJOTUYECKUX MPOOIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh yMEHHUN TMPOBOJWTH BBIYHCICHHUS C HWCIOIB30BAHUEM TTOHSATHS
«MaccoBasi JIOJNisl BEIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XUMHYECKHX
peaKImsIX, MacChl BelIeCTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKTa peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHMSI MacChl BEIIECTB, IIPEBPAIICHUS U COXPAaHEHUs YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHUI COOMI0OIaTh MpaBUiIa MOJb30BAHUS XUMUYECKOW MOCYAOH H
1abopaTOpHBIM 000PYIOBaHHEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IUTAHUPOBATH M BBIMIOJHATH XUMHUYECKHH HKCIIEPUMEHT
(paznmokeHue TEPOKCHIA BOJOPOAA B TPHUCYTCTBHHM KaTalld3aTopa, OMpEIeNIeHUE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHINKATOPA, BIMSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHUYECKOW PEaKIUH, peaklud HMOHHOTO OOMEHa, KAa4eCTBEHHBIE peaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTHOH aMMOHMUS, PEIICHUE DKCIEePUMEHTATBHBIX




3agad 1o Ttemam «Mertamiel» U «Hemeramib») B COOTBETCTBHM C IpaBWJIAMH TEXHHUKH
0€30IaCHOCTH MPH O0OpAIEHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000pyIOBaHUEM, TIPEACTABIAT
pe3yabTaThl XMMHUYECKOro 3KCIepUMEHTa B (opMe 3alUCH YPaBHEHUI COOTBETCTBYIOLIUX
peakiuii 1 GopMyITUPOBAThH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHUI KPUTHUYECKH AaHAIM3MPOBATH XUMHUECKYIO HH(pOpMAIUIO,
NOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CPEACTBa MacCOBOW KOMMYHMKauuu, VHTepHET u
ApYTHUX);

c(OPMHPOBAHHOCTh YMEHHUH CcOOJIOAaTh MpaBHia SKOJIOTMYECKH LEIeco00pa3Horo
HOBEJCHUS B ObITY M TPYJOBOH [EATENBHOCTHM B LENSAX COXPAHEHUs CBOEro 370pOBbi U
OKpY’Kalolle MpUPOIAHON Cpebl, 0OCO3HABAaTh OMNACHOCTb BO3ACHCTBHS HA >KUBBIE OPraHH3MbI
oIpesieNIEHHBIX BEIECTB, MOHUMas cMblci nokasatens ITJK, noscHaTte Ha npumepax crocoObl
YMCHBIICHHUA U MTPEAOTBpALICHUSA UX BPCAHOT'O BO3Z[€I>'ICTBPI$I Ha OpraHu3M 4YCJIOBCKaA,

JUid 00yYaroIuxcs C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMM 3[0POBbS: YMEHHUE IHPUMEHSAThH
3HaHUA 00 OCHOBHBIX AOCTYIIHBIX METOJAX IMO3HAHU BCIICCTB U XUMHNYCCKUX SIBJIGHI/Iﬁ;

JUIS CIIETIBIX M CIa00BUAAIIMX O0YYarOIUXCs: YMEHUE HCII0JIb30BaTh Pelibe(hyHO-TOUCUHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xumMuyeckux Gopmyi.




TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Konrpoabnsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus bubmmoreka [JOK
1.1 CTPOCHUS OPTaHUYECKUX COSAMHEHUH A. 3 0 0 http://school-
M. bytieposa collektion.edu/ru
Htoro no pazneny 3
Pa3nea 2. Yraesoaopoasl
bubmuoreka [IOK
2.1 IIpenenbHbIE YIIIEBOAOPOIBI — AJIKAHBI 2 0 0 . i
chemlstry.ssu.samara.ru
59 HenpenenbHble yriieBoaOpOBI: AKEHBI, 6 0 1 bubmmnoreka HOK
' aJIKaIMEHbl, aJTKUHBI chem.msu.su
bubmnoreka IIOK
2.3 ApomaTtndeckue yriieBoI10pOIbI 2 0 0 http:// S_ChOOI'
collektion.edu/ru
but6mmorekxa [IOK
54 IIpupoaHbIE HICTOYHUKH YITIEBOJOPOIOB U 3 1 0 http://school-
' HX mepepaboTka collektion.edu/ru
Hroro no paszneny 13
Paznen 3. Kucinopoacoaepsxaimue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 3 0 0 bubmuoteka [IOK




chem.msu.su

3. Anbneruasl. KapOoHOBBIE KHCIIOTHI. 7 bubmmoreka [JOK
' CnoxHsie 3hupbl chem.msu.su
bub OK
3.3 YrineBoasl 3 nomotexa 1
chem.msu.su
Hroro no pazneny 13
Pasnen 4. AzoTconepxkaine opraHudeckue coelMHeHus
bubnuoreka [IOK
4.1 AMuHBI. AMMHOKHUCIOTHI. benku 3 http://school-
collektion.edu/ru
Hroro mo pazneny 3
Pa3zgea S. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS
bubnunoreka LIOK
5.1 [Tnactmaccer. Kayuyku. Bomokna 2 http://school-
collektion.edu/ru
Hroro no pazgeny 2
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudpoBbie)
Ne n/m P Kontpoabnbie  IlpakTHueckue bp
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atomoB. [lepuoanueckuii 3akoH bubnuorexa [JOK
1.1 u Ileproarueckas cucTeMa XUMUYECKHX 3 0 0 http://school-
anemeHToB /1. . Meneneena collektion.edu/ru
19 Crtpoenue BeniectBa. MHOroo6pasue 4 0 0 bubnnoreka [JOK
' BEIIIECTB chemistry.ssu.samara.ru
bubnuoreka [JOK
13 XUMUYeCKHe peakluu 6 1 1 i
chem.msu.su
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
bu6mmoreka [IOK
2.1 MerTansl 6 0 1 http://school-
collektion.edu/ru
bubnmnoreka [JOK
2.2 Hemerannbl 9 1 1 . i
chemlstry.ssu.samara.ru
23 CBs3b HEOPraHUYECKUX U OPraHUYECKUX 5 0 0 bubnuorexa [JOK
' BEILECTB chem.msu.su
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XHUMUS U )KU3Hb 4 0 0 bu6mmoreka [IOK




Hroro mo pazneny 4

http://school-
collektion.edu/ru

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2

[ToypouHnoe mianupoBanue npuiaraercs; 3arpyxeHo B AUC «CereBoii ropoa. O6pazoBanuey.




MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJILHOM ITPOT' PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yabTaTa

I[IpoBepsieMble npeaMeTHbIE pe3yabTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMbl cpeJIHero oo1ero oopa3oBaHus

Teoperndyeckne OCHOBBI OPraHUIECKON XUMUU

11

CdopMHPOBaHHOCTH MIpeICTaBICHUI o XUMHUYECKOU COCTaBIISIOIIEH
€CTEeCTBCHHOHAYYHOW KapTHHBI MUpA, POJIM XUMHH B IO3HAHUU SIBJICHUN MPUPOMLL, B
(hopMHPOBaHIH MBIIIICHUS U KYJIbTYPHl INIHOCTH, €€ (PYyHKIIMOHATBHOM TpaMOTHOCTH,
HEOOXOOMMOW JJIsl PEeHICHUS NMPAKTUYECKUX 337ad W IKOJOTHYSCKH OOOCHOBAHHOTO
OTHOIIICHUS K CBOEMY 3/I0POBBIO M IPUPOTHON Cpesie

1.2

Brnanenue cuctemMoll XMMHUYECKMX 3HAaHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarollue
MOHATUS (MOJIEKyJia, BaJICHTHOCTb, JJIEKTPOOTPHUIATENHHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasi CBSI3b, MOJIb, MOJIIPHAsE Macca, MOJIIPHBIN OO0BEM, YIJIEpOTHBINA CKEIeT,
(yHKIMOHANBHAS TpyINa, paukall, H30Mepus, H30Mepbl, TOMOJOTHYECKHH DA,
TOMOJIOTH, YTICBOJOPOIbI, KHCIOPOJ- U a30TCOJCPKAIIUEC COCTUHCHHUS, OMOJIOTMUECKU
aKTHBHBbIC BellecTBa (YIJICBOIBI, XHMPBI, OCIKH), MOHOMEp, TOJHUMEp, CTPYKTYpHOE
3BEHO, BBHICOKOMOJIEKYJISIPHBIE COCIWHEHUS); TEOPUHA M 3aKOHBI (TEOPHUS XMUMHYECKOTO
cTpoeHusi opranmdeckmx BemectB A.M. byrnepoBa), 3aKOHOMEpPHOCTH, CHMBOJIH-
YEeCKHUH S3bIK XUMHUH, (PaKTOIIOTHYECKHE CBEJIEHHUsI O CBOMCTBAaX, COCTaBe, MOJyUYEeHUH H
0e30MmacHOM HCIOB30BaHUH BOKHEHIITUX HEOPTraHUYECKUX W OPraHUYECKUX BEIIECTB B
OBITY M MPAKTHYECKOH NEATECILHOCTH YEIIOBEKA

13

ChopMHpOBaHHOCTh  YMEHHMH  BBUIBIATH  XapakTEpHblE  IPU3HAKH  IOHATHH,
YCTAQHABIMBATh HX B3aUMOCBS3b, MCIONB30BaTh COOTBETCTBYIOIIUE IIOHATHUS IIPH
OIIMCAHMU COCTaBa, CTPOCHHS U IPEBPALICHUI OPraHUUECKUX COeTUHEHUM

1.4

c(hOpMUPOBAHHOCTh YMEHUH HUCIIOJIB30BATh XUMHUYECKYIO CUMBOJIMKY IS COCTABIICHHS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (OPMYI OpraHHYECKUX
BEUIECTB M YpaBHEHMH XUMHMUYECKUX peakUui, H3roTaBIMBaTh MOJEIH MOJEKYI
OpPraHUYEeCKUX BEILECTB ISl WUIIOCTPALMU HX XHMHYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHHUS

15

ChopMHpOBaHHOCTE ~ YMEHHI  yCTaHaBIMBaTh  NPUHAUICKHOCTh  H3YYCHHBIX
OpraHWYecKHX BEIECTB 110 UX COCTaBY M CTPOCHHUIO K ONPEAEIEHHOMY Kiaccy (IpyrIie)
coefMHEeHUH  (YIJIeBOJOPOABI,  KHCIOPOA W  a30TCOAEpXallue  COCAWHEHUS,
BBICOKOMOJICKYJIIDHBIC COCIMHEHHS), JaBaTh MM Ha3BaHHUsA [0 CHCTEMAaTHYCCKOM
HomeHkiatype (IUPAC)

1.5

ChopMHpOBaHHOCTE YMEHUSI OIPEACIATh BUIBI XMMUYECKOW CBSI3U B OPTaHMUYECKHX
COCIMHECHMAX (OAMHAPHBIC U KPATHBIE)

1.6

ChopMHPOBaHHOCTD YMEHUSI IPUMEHSTB: TIOJIOKCHHS TEOPHH CTPOCHUSI OPraHUIECKUX
BemecTB A.M. bytinepoBa ansi oObACHEHUS 3aBUCHMOCTH CBOMCTB BELIECTB OT HX
COCTaBa M CTPOCHHUS; 3aKOH COXPaHEHHUS MACChl BELLECTB

yl"J'IeBOZ[OpOZ[I)I. Kchoponcoz[epncamHe n  a30TcoacCpKamue OpraHndeCKuc cCo-
CAVMHCHM. BLICOKOMO.]'IGKy.HprHLIe COCMHCHUS

2.1

ChopMHpOBaHHOCTE yMEHHWH TPUBOJWTH TPUBHAJIBHBICE HA3BAaHUS  OTACIBHBIX
OpraHMYEeCKUX BELIECTB (STHJIEH, MPOMWJIEH, aleTHJIeH, 3TUICHIJIUKONb, TJIHLEPUH,
(deHON, QopManpIeTHI, aneTANBICTHI, MypaBbHHAs KHCIIOTA, YKCYCHas KHCIIOTa,
OJICMHOBAs KHCJIOTa, CTEAPHHOBAS KHUCIOTa, III0K03a, (PPyKTO3a, KpaxMall, LeJUT0JI03a,
TJIATUH)

2.2

ChopMUpPOBAaHHOCTh YMEHHI XapaKTepH30BaTh COCTaB, CTPOCHHUE, (usuueckue u




Kox
MPOBEPSIEMOT0
pe3yJjabTaTa

IIpoBepsieMble nperMeTHbIE Pe3yJbTAaThl 0CBOEHHUsI OCHOBHOI1 00pa3oBaTeIbHOI
NPOrpaMMbl Cpe/iHero 0011ero 06pa3oBaHus

XUMHUYECKHE CBOMCTBA TUIMMYHBIX MPECTABUTENEH Pa3IMUHBIX KJIACCOB OPTaHUYECKUX
BellecTB (METaH, TaH, dTUIEH, NMPOIWIEH, alleTusieH, OyTaaueH-1,3, MeTuOyTaaueH-
1,3, OeH30J], METaHOJ, STaHOJ], ATHJICHIJIMKOJIb, [JIMUEPUH, (EHOJ, aleTaiableru,
MypaBbUHas W YKCyCHas KHCIIOTBHI, TJIFOKO3a, KpaxMaJ, IeJUTF0JI03a, aMHHOYKCYCHAs
KHCJIOTA)

2.3

CchopMHpOBaHHOCTE yMEHHS  WJUTIOCTPHPOBAaTh TI'CHETHUYECKYIO CBSI3b  MEXKIY
TUNWYHBIMA ~ TPEACTABUTENSIMH  PAa3IHMYHBIX  KIACCOB  OPTaHMYECKHX  BEIIECTB
YPaBHCHUSIMH COOTBETCTBYIOIINX XUMHUYECKAX PEAKIUHA C MCIOIB30BAHUEM CTPYKTYP-
HBIX opMyI

2.4

CchopMIpOBaHHOCTE YMEHHSI XapaKTEPHU30BAaTh HCTOYHUKHU YIJIICBOJOPOJHOTO CHIPHS
(HedTh, NPUPONHBIA Ta3, Yroiib), CIOCOOBI WX TEPEepadOTKU M MPAKTHUECKOE
MpUMEHEHHE MPOAYKTOB MepepaboTKu

XUMHA U )KU3HB. PacuéThl

3.1

CdopMHpPOBaHHOCT, YMEHHWH BIIAJCTh CHUCTEMOH 3HaHWKA 00 OCHOBHBIX MeETOJAaX
HAYYHOTO TIO3HAHUS, UCIIONB3YyEMBIX B XMMUU TIPH U3yYCHUN BEIIECTB U XUMHUYECKUX
ABIICHUI (HAOMIONIeHUe, M3MEpEeHHe, JKCIIEPHUMEHT, MOJIEIUPOBAaHUE), HCIOJIb30BaTh
CHUCTEMHbIE XMMUYECKUE 3HAHUS JJIsl MPUHATHUS PElleHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

3.2

CdopMHUpOBaHHOCTh YMEHHIA COONIOIATh MPaBUIa MOJIB30BAHUSI XUMHUECKOW TIOCYI0M
U 1a0opaTOpHBIM 00OpPYJOBAaHHEM, a TAKXKE INpaBUIa OOpallleHHs C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIIMSIMH IT0 BHIITOJHEHUIO 1A00PATOPHBIX XUMIUECKHIX OIBITOB

3.3

ChopMHpPOBaHHOCTh YMEHUM INJIAHUPOBATH U BBINOJHATHE XMMHYECKHH SKCHEPUMEHT
(npeBpallieHUsl OpPraHUYECKMX BEUIECTB MpPHU HArpeBaHUM, MOJY4YEHHE JTHIEHA H
W3YYEHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIL[MM OPraHUYECKHX BEILECTB, JEHATYpPaLHs
OCTIKOB TIpM HArpEeBaHWH, LBETHHIC PEAKIMU OEIKOB) B COOTBETCTBHH C IPAaBUIIAMHU
TEXHUKH O€30MacHOCTH MpU OOpaleHHHd ¢ BEImEeCTBaMH W JIaDOpaTOpHBIM
000pyZOBaHMEM; NPEACTABIATh PE3yJIbTaThl XUMUYECKOTO S3KCIEpUMEHTa B (hopme
3aIUCH YPaBHEHUH COOTBETCTBYIOIIMX PEakIMid U (GOPMYIHPOBATH BBIBOJABI HA OCHOBE
9THUX Pe3yIHTATOB

3.4

ChopMHpPOBaHHOCTE YMEHHUI IPOBOAWUTH BBIYHCICHUS MO XUMHUYECKUM YpPaBHEHHUSIM
(mMaccel, 00BEMa, KOJNMYECTBA HCXOMHOTO BEHIECTBA WM TMPOJAYKTA PEAKIUU IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECCTB UIIH MTPOIYKTOB
peaKIum)

3.5

ChopMHpOBaHHOCTh YMEHHI KPUTUYECKU aHATU3UPOBATH XMMUYECKYI0 HH(popManuio,
MOJTyYaeMyl0 M3 pa3HBIX HCTOYHHKOB (CpEeICTBa MAaccOBOM WH(OpMAIMH, CETh
WHTEpHET U ApyTrHe)

3.6

ChopMHpOBaHHOCTE YMEHHI COONMIOAATH IMpaBHUiIa SKOJOTHUYECKH IIETIECO0OPa3sHOro
MOBEJICHUSI B OBITY M TPYJIOBOHM JESITETHLHOCTH B LIEISIX COXPAHEHHUSI CBOETO 37I0POBbS H
OKpY>Karollleil TPHUPOJHON Cpelbl, O0CO3HABAaTh OMACHOCTh BO3JIEWCTBUS Ha >KHBbHIE
OpraHU3MBbI OMPEENEHHBIX OPTraHMYECKUX BEIIECTB, MOHUMas cMbIch nokazarens [1JIK
(mpenmenbHO  TOMyCTUMOM  KOHIICHTPALUH), TMOSCHATh Ha IPHMEPax CIIOCOOBI
YMEHBIIEHUS U IPEAOTBPAIICHHS HX BPEIHOTO BO3AECHCTBHUS HA OPraHNU3M YeIOBEKa




11 KJIACC

Kox
MPoBEPsIEMOro
pe3yabTaTa

1

IIpoBepsiemMble peAMeTHbIE Pe3yJdbTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl CpeHero o0o1ero 00pa3oBaHusi

TeOpeTI/I‘IeCKI/IC OCHOBBI XUMHH

11

Brnanenue cucreMod XMMHUYECKMX 3HaHWM, KOTOpas BKJIOYAET: OCHOBOIIOJATaroIve
MOHATHS (XUMUYECKHH DJIEMEHT, aToM, O3JICKTPOHHAs o0olouka aroma, S-, p-, d-
3JICKTPOHHBIC OPOUTAIIM ATOMOB, HOH, MOJICKYJIa, BAJICHTHOCTb, 3JICKTPOOTPHUIIATEILHOCTD,
CTCIICHb OKHUCIICHUS, XMMHUYECKas CBs3b, MOJb, MOJIIPHAs Macca, MOJISIPHBIA O0BEM,
KpUCTAIMUECKasi ~ pPEHIéTKa,  THIBI ~ XUMHYSCKHMX  peakiud  (OKHCIHMTEIILHO-
BOCCTaHOBHUTEJBHBIC, DK30- W DHIOTEPMHUYCCKHE, PEeaKIIMd HWOHHOTO OOMEHa), pacTBOp,
DJIEKTPOJIUTHI,  HEJIEKTPOJIMTHI,  DJCKTPOJMTHYECKAasl  JUCCOIMAITNS,  OKHCINTEIb,
BOCCTaHOBHUTENb, CKOPOCTh XMMHUYECKOW PEaKIN{, XUMHUIECKOE PABHOBECHE), TEOPUH H
3aKOHBI  (TEOpUST  DIEKTPOIUTUYECKOW  mucconmaiuy, llepuomudeckuii  3aKoH
.M. MenneneeBa, 3aKOH COXpPaHCHHMS MAacChl), 3aKOHOMEPHOCTH, CHMBOJHUYECKHUH SI3BIK
XMMUH, (HaKTOJIOTMYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJIYYCHHUH U OE30MacHOM
WCTIONIb30BAaHUM BAKHEWIIMX HEOPraHWYECKHX BEIIECTB B OBITY M  NPaKTHYECKOU
JIESITEIbHOCTH YeJIOBEKA

1.2

ChopMHUpPOBAaHHOCTh YMEHHH BBISABIATh XapaKTEPHbIC TIPU3HAKHM M B3aUMOCBS3b
M3YYEHHBIX TTOHITHM, IPUMEHSITH COOTBETCTRYIOIINE TTOHITHS MIPU OMHCAHUH CTPOCHUS U
CBOICTB HEOpPTraHMYECKWX BEMIECTB M WX MPEBPAIICHUN; BBHISBISTH B3aNMOCBS3b
XHUMHYECKHUX 3HAHUHN
C OHATHAMH M MPEICTABICHISIMH IPYTHX €CTECTBEHHOHAYYHBIX IPESIMETOB

1.3

Bnanenne oCHOBHBIMH METOAAMHU HAYYHOTO MO3HAHUS BEILECTB U XMMUYECKUX SIBICHUH
(HabuoieHne, H3MEpPEeHHe, SKCIIEPUMEHT, MOIETTMPOBAaHHE)

1.4

ChopMHUpPOBAaHHOCTh yYMEHUH OIpENeNsaTh BAJICHTHOCTh M CTENEHb OKHCIECHUS
XUMHUYCCKHX JJIEMCHTOB B COCAMHCHHAX PaA3JIMYHOIO COCTaBa, BUI XUMHUYECKOU CBSI3HU
(koBanmeHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOAHAs) B COCAUHCHUAX, THUI
KPUCTAJUTMYECKOM PEIIETKM KOHKPETHOTO BEIIeCcTBa (aTOMHAs, MOJICKYJISIpHAsi, HOHHAS,
METaJUTHIECKast)

1.5

ChopMHUpPOBAaHHOCTh YMEHHU OMNPEACISATh XapaKTep CpPelbl B BOMHBIX PacTBOpPAx
HEOPraHWYECKUX COEJMHEHUN

1.6

ChopMupoBaHHOCTh YMEHUsSI KIaCCUPHUINPOBATh XUMHUYECKHE PEAKIMU 10 PA3THIHBIM
NpU3HAaKaM (YUCIYy M COCTaBY peardpyrolinX BELIECTB, TEIUNIOBOMY S(P(EKTy peaxiuu,
U3MEHCHUIO CTETIeHeW OKHUCICHUSI JJIEMEHTOB, OOpaTHMOCTH pEAaKIHH, YYacTHIO
KaTajgn3aTopa)

1.7

ChopMUpOBaHHOCT YMEHHUIl COCTaBJIATH YPAaBHEHMS pEaKUUid pa3iIM4yHbIX THIIOB,
TIOJIHBIE M COKPAIIEHHBIC YPaBHEHHsI pEaKiii HOHHOTO 0OMEHa, yYUThIBast YCIOBUS, IPU
KOTOPBIX 3TH Peakliy MIyT A0 KOHIIA

1.8

ChopMUpOBaHHOCTS YMEHHH MPOBOIUTH PEAKLHH, MOATBEPXKIAIONINE KaueCTBEHHBIN
COCTaB PAa3JINYHBIX HEOPraHMYECKHX BEUIECTB, PACIO3HABATH OIBITHBIM ITYTEM HOHBI,
IIPUCYTCTBYIOIME B BOAHBIX paCTBOpPaX HEOPraHNYECKUX BEILIECTB

1.9

CdopMupOBaHHOCTh YMEHUN PaCKPBIBATh CYIIHOCTh OKUCITHTEIEHO-BOCCTAHOBUTEITHHBIX
peaxiuii MoCPEeCTBOM COCTABJICHHUS AJIEKTPOHHOTO OajlaHCa STUX PEeaKITHi

1.10

ChopMupoBaHHOCTh YMEHHUH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKOH peaKinu
OT Pa3NMYHBIX (HaKTOPOB

111

ChopMupoBaHHOCTh YMEHUH OOBSICHATH XapaKTep CMEUICHUs XUMHYECKOTO PAaBHOBECHS
B 3aBHCHMOCTH OT BHeMIHero Bo3zaeicTBus (mpuHiwn Jle larenne)

O6H.[a§[ 1 HCOPraHMYCCKasA XUMUS




Kox
NpoBepPsIeMOro
pe3yJjbTara

2.1

ITpoBepsiemMble peAMeTHbIE Pe3yJdbTaThl 0CBOEHHSI 0CHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl CpeHero 0o1ero 00pa3oBaHusi

ChopMupoBaHHOCT, ~ YMEHHH  pacKpbiBaThb  cMbIchn  [lepuomudeckoro  3akoHa
1. MenneneeBa u AEMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOLIYIO, OOBICHUTENBHYIO H
MPOTHOCTHYECKYIO (PYHKIINH

2.2

ChopMHupOBaHHOCTh YMEHHH XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX dJeMeHTOB 1-4 mepwonoB Ilepmommdueckoid CHCTEMBI XHMHUYSCKHX
anemeHToB J[.M1. Menzeneesa, UCIONb3ys MOHATHS «S-, P-, O-3JIEKTPOHHBIC OpOHUTAIIIY,
«HEPTreTUYECKHe YPOBHM», OOBICHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XUMUYECKUX DJIIEMEHTOB M MX COCAMHEHHMM MO mepuojaaM u rpymmam l[lepuoanueckoit
cucTeMbl xuMuueckux 3neMenToB J[.M. MenaeneeBa

2.3

ChopMupoBaHHOCT, YMEHHUH XapaKTepu3oBaTh (OMHMCHIBATH) OOILIME XHUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3INYHBIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHUE
TeHETUYECKON CBA3M MEXIY HEOPraHWYeCKMMH BEIeCTBaMH C IMOMOIIBIO YypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUUi

2.4

ChopMHUpOBAaHHOCTh yYMEHHUN YCTaHABJIMBATh MPUHAIICKHOCTh HEOPraHUYCCKUX
BEIIECTB MO MX COCTAaBy K OMpeAeNEHHOMY Kiaccy (TpymIe) COeIWHEHHH (IIPOCThIe
BEIIECTBA — METAUIBI M HEMETaJUIbl, OKCHIBI, OCHOBAHUS, KHCIOTHI, amdorepHbIe
THAPOKCHIIBI, COJIH)

2.5

CdopMupOBaHHOCTh YMEHHUI MCTIONH30BATH XUMHUYECKYIO CHMBOJIUKY JUISI COCTAaBIICHUS
(hopMyIT BEIIECTB U YPaBHEHUIH XUMHUYECKHIX PEAKIIHiA, CACTEMAaTHIECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaipHbIe Ha3BaHUS OTICIBHBIX HEOPTaHMUYECKUX BEIIECTB (YrapHBIi ra3,
YIJIEKHUCIIBIN Ta3, aMMHaK, ranéHas U3BeCTh, HeraléHasi U3BeCTh, TUThEBAs COJa, IUPUT
U APYTHE)

2.6

ChopMupoBaHHOCT, YMEHHH XapaKTepu3oBaTh (OMKCHIBATH) OOIIME XHUMHUYECKHE
CBOIICTBAa HEOPTAHWYECKUX BEIIECTB PA3INYHBIX KJIACCOB, TOATBEPKAATH CYIIECTBOBAHNE
TEeHETUYECKON CBSI3M MEXAY HEOPraHMUECKHMMH BEIIECTBAMHU C IOMOIIBIO ypaBHEHHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLIUi

2.7

ChopMupoBaHHOCT YMEHHMH IJIAHWPOBATh M BBINOJHATH XUMHYECKHH SKCIEPUMEHT
(paznokeHue MEPOKCUAA BOAOPOJA B NMPHUCYTCTBUH KaTajaM3aTopa, ONpEAesIeHUE CPebl
PacTBOPOB BEIIECTB C IOMOLIbIO YHHMBEPCAIBHOTO HHIMKATOPA, BIUSHHE PAa3IHYHBIX
(akTOpPOB Ha CKOPOCTb XMMHUYECKOH peakny, peaku HOHHOTO 0OMEeHa, KaueCTBEHHbIE
peaknuu Ha cyibdar-, KapOOHAT- W XJIOPHJI-AaHWOHBI, HA KaTUOH aMMOHWUS, pellleHHe
SKCTIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Metamuib» u «Hemeramib») B COOTBETCTBUH C
NpaBUIaMU TEXHHKH OE30MacHOCTH TpHU OOpalleHUH C BEHIeCTBAMU M J1a0OpaTOpHBIM
000pyJOBaHMEM; TPEICTABIATh PE3yNbTaThl XMUMHUYECKOTO OJKCIepuMeHTa B (opme
3allMCH YPaBHEHUH COOTBETCTBYIOIIMX peakiMid U (popMyIHpOBaTh BHIBOABI HA OCHOBE
9THX PE3YyIbTATOB

2.8

C(i)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIO,I[3,TL npaBujia IMOJb30BaHUA XHMHYECKON HOCY,Z[Oﬁ nu
J'Ia60paTOpHBIM 060py,Z[OBaHI/ICM, a TakKXE IpaBHia O6paH_l€HI/I$I C B€IICCTBaAMH B
COOTBCTCTBUU C MHCTPYKIHUAMMU 110 BLIITOJIHCHUIO Ha60paT0pHLIX XHUMHUYCCKHX OIIBITOB

2.9

CdopMHUpOBAaHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE IIPOIIECCHI, JIEKAIINEe B
OCHOBE MPOMBIIUIEHHOTO TMOJYYE€HHs] CEpPHOM KHUCJIOThl, aMMHaka, a Takxke
c(hopMUPOBAHHOCTE TIPEACTABICHUNA 00 OOIMIMX HAYYHBIX MPHUHIMIIAX U YKOJIOTHUECKHX
po0IeMax XUMHIECKOTO IIPOU3BOJICTBA

XUMHUA U KU3HB. PacyéThl




Kox
NpoBepPsIeMOro

ITpoBepsiemMble peAMeTHbIE Pe3yJdbTaThl 0CBOEHHSI 0CHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl CpeHero 0o1ero 00pa3oBaHusi

pe3yjabTaTa

CdopMupoBaHHOCTH MpeICTaBICHUN 0 XUMUYECKOM COCTABJISIONICH
€CTEeCTBEHHOHAYYHON KapTWHBI MHpA, POJM XUMHH B TIO3HAHWHW SIBJICHHHA MPHUPOMBI, B

3.1 (hopMUPOBAaHUM MBITIUIEHUS] ¥ KyJIBTYPBI JTUYHOCTH, €€ (HYHKIIMOHAIBHON TPaMOTHOCTH,

HEOOXOJUMOHN JJIsi PEIICHUS NPAKTHYSCKUX 3a/lady U DKOJIOTUYECKH OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3JI0POBBIO U MIPUPOIAHOMN Cpelie

CdopMHupOBaHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XHMHUYECKYI0 HH()OpPMAIIHIO,

3.2 NOJIYYaeMyl0 M3 Pa3HbIX HCTOYHHUKOB (CpencTBa MacCOBOM KOMMYHHMKALUH, CETh

WuTepHeT u npyrue)

CdopMupOBaHHOCTh YMEHHI COOMOJaTh TpaBUiIa SKOJIOTHYECKH IIEIeCO00pa3HOTO

3.3 TIOBEICHUS B OBITY U TPYIOBOH NEATETHHOCTH B IIENISIX COXPAHEHHSI CBOETO 3/IOPOBBS U

OKPYKaIoIIEeW NpUPOIHOM CpeIbl

Oco3HaBaTh OMAaCHOCTh BO3JEHCTBUS Ha >KUBBIE OPTaHU3MBI ONpPEACIEHHBIX BEILECTB,

3.4 nonumas cMbicn nokazatens [1JK, mosicHaTe Ha mpuMmepax crmocoObl YMEHBLICHUS W

IIPEANOTBPAIICHNS X BPEAHOIO BO3ICHCTBYSI HA OPraHU3M YEI0BEKa

3.5

ChopMHUpPOBAHHOCTh YMEHHH NPOBOJIUTH BBIYMCICHHUS C HCIOIB30BAHHEM TIOHSATHUS
«MaccoBasi JIoJIsl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUH T'a30B MPH XUMHUYECKUX
pEaKIIX, MacChl BEIIECTBAa WM 00BEMA ra30B MO M3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce WM 00BEMY OJHOTO M3 yYACTBYIOIIMX B PEaKIWU BEIIECTB, TEIIOBOTO d(deKTa
peaKIi Ha OCHOBE 3aKOHOB COXPAHEHHs MACChl BEIIECTB, IPEBPAILCHNS U COXPAHEHUS
SHEPIHU

HPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUS

10 KJIACC
Kon IIpoBepsieMblii 371eMEeHT COIEPKAHUSA
1 | Teopernuecknue OCHOBBI OPraHMYECKOH XUMHHU
[Ipenmer oprannveckoil XumMuu: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IOJyYEHHUH HOBBIX
1.1 | BemecTB W MarepuanoB. Teopus CTpoeHHMs oOpraHudeckux coenuHeHuid A.M. bytneposa, eé
OCHOBHBI€ TIOJI0XKEHHSI
CrpykTypHble (hOpMyJBl OpraHMYecKHX BellecTB. ['omonorus, m3omepus. XuUMUYecKas CBSA3b B
1.2 | opraHM4ecKuX COeIMHEHUSIX — OJUHAPHBIE W KpaTHble cBs3W. lIpexcraBnenue o kiaccupuKanuu
OpPraHUYECKUX BEIIECTB
Homenkmarypa opraHmdeckux COeIWHEHWI (CUcTeMaTHdeckas) W TpUBHAJIbHBIE Ha3BaHUS
13 BAKHEHIINX NPEICTaBUTENIEH KJIaCCOB OPraHNYECKHUX BEILIECTB
2 | Yrnesomopoas!
AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — MPOCTEUIIHE TPEACTaBUTENH
2.1 | ankaHOB: (U3NYECKUE U XUMHUYECKHE CBOMCTBA (peaklMy 3aMELICHUSI U TOPEHUs), HAXOXKICHHE B
PHUPOJIE, NOITYUEHHUE U IPUMEHEHNE
AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKMHA pAA. OTHIEH W TPONIIEH — TMPOCTEHIIHe
2.2 | IpeACTaBUTENM QIKEHOB: (U3WYecKHe W XUMHYECKHE CBOWCTBA (PEaklUW THIPUPOBAHMUS,
raJIOT€HUPOBAHMS, THAPATALNH, OKUCICHHS 1 TIOJTMMEPH3AIHH ), TOTyUYeHHE U MPUMEHEHNE




Kon

2.3

ITpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

Anxaauensl: OytaameH-1,3 u meTunOyraaueH-1,3: cTpoeHne, BaKHEHIINE XUMITYECKHE CBOMCTBa
(peakuus nonumepusanuu). [lonydeHrne CHHTETHYECKOTO KayuyKa U PE3HHBI
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AJIKUHEL. COCTaB U OCOOCHHOCTHU CTpOCHU, TOMOJIOTHYECKUI pAan. AHCTI/IJ'ICH - HpOCTCI\/'IHH/II‘/'I
nNpeaACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHEC, (1)I/I3I/I‘lCCKI/IC U XHMHYECKHE CBOMCTBa (peaKHI/II/I
THAPpUPOBAHNS, IAJIOTCHUPOBAHUS, THApaTalluu, I‘OpCHI/IH), T10JIY4YCHHC U IPUMCHCHUC

2.5

Apenbl. beH3on: coctaB, crpoeHue, (Qu3MuUecKkMe H XMMHYECKHUE CBOMCTBa (peakiuu
TraJOreHUPOBAHUA M HUTPOBAHWUA), MOJYYCHHE M NpPUMEHEHHE. TOIyos: COCTaB, CTPOCHHE,
(M3UYECKUE U XUMHUUYECKUE CBOMCTBA (PEaKIUU TaJIOTCHUPOBAHHS M HUTPOBAHUS), MOJIYYCHUE U
MpuMeHeHHe. TOKCHMYHOCTh  apeHOB. ['eHeTWdeckas CBS3b MEXAY  YIJIEBOAOPOIAMH,
MIPUHAUISKAIUMHI K Pa3ITHIHBIM KJIacCaM

2.6

[IpuponHbIe UCTOYHUKH YTIIeBOHOpoaoB. [Ipupoansrii ra3 u nmomyTHele HedTsSHBIE Ta3sl. Hed1s 1
e€ mpoucxoxaeHne. CrocoOBl IepepadOTKH He(TH: TEepPeroHka, KPEKUHT (TepMHUYCCKHMA,
KatanuTrdeckuil), muponms. [IpoaykTs! nepepaboTku HePTH, UX MPUMEHEHHE B TIPOMEBIIIIICHHOCTH
1 B ObITy. KaMEHHBIH YTOJIb ¥ IPOAYKTHI €r0 NepepaboTKH

Kucnopocoaepkaiiye opraHn4eckie CoeTuHeHNs

3.1

[IpenenvHble OHOATOMHBIE COUPTHI. METaHOT W JTaHON: CTPOEHHE, (PU3MYECKHEe M XMMHUYECKUE
CBOMCTBa (peakiuu C aKTUBHBIMU MeETalJlaMH, TaJOreHOBOJOPOJAaMH, TOpPEHHE), MpUMEHEHHE.
BonoponHsle cBsI3M MexITy MOJEKyJIaMU CUPTOB. JlelficTBHE MeTaHOJa W 3TaHOJA HA OPraHu3M
4eJoBeKa. MHOroaTOMHBIE CIHMPTHl. OTWICHITIMKONb W TIHULIEPHH: CTPOEHHE, (U3NYECKUue H
XMMUYECKHE CBOWCTBA (B3aMMOJEIHCTBUE CO MIETOYHBIMH METAJIJIaM{, KAUeCTBEHHAs! peakLus Ha
MHOTr0aTOMHbIE ciUpThl). JlelicTBHe Ha opraHu3M denoBeka. [lpumeHeHue rimuepuHa M 3TUIICH-
TJIMKOJIS

3.2

@deHon: CTpoeHUE MOJIEKYJbl, (U3UYECKUE M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH (peHoma.
[Tpumenenue penona

3.3

Anbaeruibl U KeToHbl. DopMainbaeruia, aleTaabJeTHa; CTPOeHUE, (DU3MUYSCKUE M XUMHUYECKHE
CBOMCTBa (peakIMM OKHCIECHWUS W BOCCTAHOBJICHHWS, KAaYECTBEHHBIC PEAKIIMH), IOJy4YCHHE U
NIPUMEHEHNE

3.4

OnHOOCHOBHBIE ITpe/eNIbHBIE KapOOHOBBIE KUCIOTHL. MypaBbuHas M YKCYCHAs KHUCIOTBI: CTPOCHHE,
¢u3nueckue W XHMHYECKHE CBOWCTBAa (CBOWCTBa, OOmME s Kjlacca KHUCIOT, peaKius
TepudUKannu), MoiaydyeHne U npumeHeHue. CreapuHOBas U OJEMHOBAas KHUCIOTHI Kak
MIPEICTAaBUTENN BBICIINX KapOOHOBBIX KHACIOT. MbllIa Kak COIM BBICIINX KapOOHOBBIX KHUCJIOT, MX
MOIOLIEE ACICTBIE

3.5

Croxsble 3QUpBl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCJIOT. I 'MApOnn3 ciIoKHBIX 3QupoB. JKupsl.
I'maponus sxupos. Ilpumenenune xupoB. bruonornyeckast poib XKHUPOB

3.6

VYrneBoapl: cocTaB, KiaccUpHKauys YrJIeBOJOB (MOHO-, AW- M TIoyucaxapunbl). lmokoza —
MPOCTEHIINH MOHOCaXapua: OCOOCHHOCTH CTPOCHHUS MOJICKYJNIbI, (U3NYECKHE M XUMHUYECKHE
cBoiicTBa (B3aumoeiicTeue ¢ ruapokcuaom Meau(ll), okncienne aMMragyHBIM PaCTBOPOM OKCHJIA
cepeobpa(l), BoccTraHOBICHHE, OpOXKECHHE TIIFOKO3bI), HAXOXACHWE B TPHUPONE, NPUMCHCHHUE,
6uonormueckas ponb. PorocunaTe3. OpyKTO3a KaK M30MEP TIIOKO3b. Kpaxman u 1emono3a Kak
NpHUpOHbIE oNMUMepsl. CTpoeHue KpaxMaia M Lesuroso3bl. GU3nueckue U XMMHYECKUE CBOMCTBA
Kpaxmasia (THIpOJIn3, KaueCTBEHHAsl PEaKLHsl C HOJ0M)

A3zoTcozepIKaIniiue OpraHnueCcKue COSTMHCHIS
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AMHUHOKHUCIIOTBI Kak aM(OTepHble OpraHUuYecKue CcoeauHeHus. Du3ndyeckrue M XUMHUYECKHE
CBOHCTBA aMHMHOKHCIOT (Ha TpUMepe TJIMINUHA). buojormdeckoe 3HAYCHHE aMHUHOKHCIIOT.
IlenTuaer

4.2

benkn xak IPUPOJHBIC BBICOKOMOJICKYJIAPHBIC COCANHCHUS. HepBI/I‘IHaSI, BTOpHUYHad U TPETUYHaA
CTPYKTYypa OcnkoB. XHMHYECKHE CBOICTBA OEJIKOB: ruapojn3, ACHaTypanus, KadCCTBCHHBIC
pCaKkun Ha Oenku

BBICOKOMOJIEKYIISIPHBIE COEIMHEHNUS




Kon

ITpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

OCHOBHBIC TOHATHS XMMHUH  BBICOKOMOJICKYJISIPHBIX ~ COCJAHMHEHWHA: MOHOMEp, MOJIUMeEp,
5.1 | ctpykTypHOE 3BE€HO, CTETIEHB MTOJIMMEPH3AINH, CPENHAS MOJIEKYIsIpHast Macca. OCHOBHBIE METOIBI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTMHEHUH — MOJIMMEPH3AIINS ¥ MTOJTUKOHICHCAIINS
JKcIepUMEHTAIBLHBIC METOJIbl H3YUYCHHUS BEIECTB M UX MPEBPANICHNN: 03HAKOMJICHUE ¢ 00pas3amMu
5.2 | mpupoOmHBIX W WMCKYCCTBEHHBIX BOJIOKOH, IUIACTMacC, KaydykoB. llodydeHwe CHHTETHYECKOTO
KaydyKa U pe3UHbI
11 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Teopernyeckre OCHOBBI XUMHH

XuMu4eckuid dneMeHT. AToM. SInmpo atoma, W30TOIBL. DJIEKTPOHHAs 000J0YKa. DHEp-
TeTHYCCKUE YPOBHH, MOJYPOBHH. ATOMHBIC opOuTtamnu, S-, p-, d-anementsl. OcobeH-
HOCTH paclpeiesieHus JJICKTPOHOB IO OpOHWTamsIM B aroMax »JJIEMEHTOB IEPBBIX
YeTHIPEX MEPHOA0B. DIEKTPOHHAS KOH(PHUTYpalisi aTOMOB

11

Ilepuonnueckuii 3axkoH u Ilepuogudeckas cUCTEMa XHUMHUYECKHX  DJIEMEHTOB
J.. MenneneeBa. CBsi3p nepuoguueckoro 3akoHa W Ilepuoanueckoil cucTeMbl Xu-
muyeckux saemeHToB .M. MeHneneeBa ¢ COBPEMEHHOM TEOPHUEH CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHUS] CBOWCTB XMMHYECKHX 3JEMEHTOB U 00pa3yeMbIX HMH
MPOCTBIX M CIIOXKHBIX BEIIECTB IO TpyNIaM M NEpHOAAM. 3HAYCHHE NMEPHUOANYECKOTO
3aKOHA B Pa3BUTHH HaYKH

1.2

Crpoenune BemecTBa. XWMHYECKash CBA3b. BHIBI XUMHYECKOH CBS3M (KOBaJIEHTHAS
HETONsApHas W TIOJISIPHAsl, WOHHAs, MeTajuinueckas). MOHBI: KaTHOHBI W aHUOHBI
MexaHn3mbl 00pa3oBaHMs KOBaJEHTHOH XMMHYECKOW CBS3M (OOMEHHBIM M JOHOPHO-
aKIenTOpHBIN). BomopoaHas cBs3b

1.3

1.4 BaneHTHOCTS. SHGKTpOOTpHHaTGHLHOCTB. CrerneHb OKUCIICHUS

BeH.IeCTBa MOJICKYJIAPHOI'O U HEMOJICKYJISIDHOT'O CTPOCHUA. 3aKOH IIOCTOSIHCTBA COCTaBa
BCIICCTBA. Tumer KpUCTATITIMYCCKUX peIHéTOK. 3aBHCHMOCTH CBOMCTBA BC€IICCTB OT THIIA

1.5 N i
KpUcTaJuIMUecKoi pem€rku. IloHsTHEe O aMcnepcHeIX cucTeMax. VCTuHHBIE U
KOJUIOWJHBIE pacTBOpbl. MaccoBas 10JIs1 BEIECTBA B PACTBOPE

16 Knaccudukanms HeopraHMYeckux coelWHeHHWH. HoMmeHknatypa HeEOpraHHYeCKHX

BEILECTB

Xumudeckas peaknus. Kraccupukanusi XMMHYECKUX pPEakIWid B HEOPraHMYECKOH
1.7 | u opraHuuecKo XWMHHU. 3aKOH COXpPaHEHHUS MacChl BEIIECTB, 3aKOH COXPaHEHHUS
1 IPEBPALLECHUS] SHEPTUU IPY XUMUYECKUX PEAKIMIX

1.8 | CxopocTs peaxiuu, €€ 3aBUCHMOCTB OT Pa3IU4HbIX ()aKTOPOB

O6paTI/IMLIe pcaKknuu. XUMHYECKOE paBHOBECHC. (DaKTOpBI, BIMAIOIIHUE HA COCTOSHHUC

1.9
xuMuueckoro pasHosecus. [punnun Jle [latense

OnexrpomuTrdeckas auccoruaryst. CuabHbIe M ciaabble dIeKTpoiuThl. Cpema BOTHBIX

1.10 N
pacTBOPOB BEMIECTB: KHCJIasl, HEWTpabHasi, mejovHas. Peakiiuy noHHOTO oOMeHa

1.11 | OKUCIUTENHbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU

2 Heoprannueckas xumus

Hemerannel. Ilonoxenne nemeramioB B [lepuoamyeckoil cucTeMe XMMHYECKHX dIie-
menToB J[.M. MeHnmeneeBa © 0COOEHHOCTH CTPOEHHUS aToMOB. DPU3NYECKHE CBOWCTBA
HEMETAJJIOB. AJUIOTPONMsl HEMETaUIOB (Ha MpHMepe Kuciopoia, cepbl, (ocdopa
U YIieposia)

2.1




Kon

2.2

IIpoBepsieMblii 3J1IEMEHT COIEPKAHUS

XUMHYECKHE CBOHCTBA BaKHEHIIMX HEMETA/UIOB (TajloOreHOB, CEphl, a30Ta, ¢ocdopa,
yIaepoia U KPEeMHHUS) M UX COCIUHCHUN (OKCHIIOB, KUCIIOPOJCOJACPIKAIIMX KHUCIOT,
BOJOPOIHBIX coenHeHMI). [I[puMeHeHNEe BaXKHEUIITNX HEMETANIOB M UX COCIMHEHHIH

2.3

Mertamnsl. [lonoxenune MetannoB B [leproguueckoil cucteMe XMMHUYECKUX 3JEMEHTOB
J.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0YEK aTOMOB METAJIOB.
Obmume ¢usnueckre cBoicTBa MeTaJIoB. CIIaBbl METAIIOB. DNEKTPOXUMHUYUECKUHN P
HanpspDKEHUH METaJIJIOB

2.4

XUMHYECKHE CBOWCTBA BAXXHEWIIMX METAJUIOB (HATPHUM, Kaldui, Kb, MarHHH,
ATFOMIHHN, ITUHK, XPOM, KeJle30, MeJlb) U UX coenuHeHnid. O0mue crrocoOb! MoTydeHHs
MeTauioB. IIpuMeHeHne MeTasIoB B OBITY M TEXHHKE

2.5

I'eneTnueckass CBSI3b HCOPraHUYCCKUX BEINECTB, IIPHUHALICKAINNX K Pa3IMYHbBIM
KjjacCaM

XUMHSA U )KU3HDb

3.1

Ponp xuMuu B 00€CIIEYCHUH SKOJOTMYECKOM, IHEPreTUUEeCKOW M IHINEBOM Oe3omac-
HOCTH, Pa3BUTHU MCIHUIWHBI. ITonsTHe O Hay4YHbIX METOAAaxX ITO3HaHUS BCUICCTB U XH-
MHYECKUX PeaKInil

3.2

[IpencraBnenns 00 OOMMX HAYYHBIX NPHHIWIAX TPOMBIIDICHHOTO MOIydYeHUS
BOKHEHMINMX BelIeCTB. YEIOBEK B MHpPE BEIIECTB U MAaTEPUANIOB: BayKHEHIINE
CTPOUTENbHBIE MaTepHAIIbl, KOHCTPYKIIMOHHBIE MaTepHAIbl, KPACKH, CTEKIIO, KepaMUKa,
MaTeprabl TS AIEKTPOHUKH, HaHOMaTepHaJbl, OpraHUYECKHe
W MHHEpaJbHbIC YJ00peH s

3.3

XuMHUS U 3[I0pOBhE 4YeJOBEKa: IMpaBHUiIa UCIOJIb30BAHUS JIEKAPCTBEHHBIX IpENaparos,
npaBuiIa OE30MaCHOTO HMCIONB30BAHMS MPEMapaToB OBITOBOM XUMHU B TMOBCEIHEBHON
KU3HH
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