


HOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o XMMUM Ha YpOBHE CpeIHEro oluiero oopa3oBaHus pa3padOTaHa Ha OCHOBE
®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccutickoit deaeparuny,
TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS (enepanbHO 00pa3oBaTENbHONW MPOrpaMMbl CPETHETO
obmero ooOpazoBanus (POIlI COO), npencraBineHHbXx B DenepaibHOM TIOCYJapCTBEHHOM
oOpazoBatenbHOM cTangapre COO, ¢ yuérom KoHuenuuu mpemnojaBaHus yueOHOTO MpeameTa
«Xumus» B oOpa3zoBaTelbHbIX opranu3anusix Poccuiickoit @eaepainiu, peann3yrnux OCHOBHbIE
o0Opa3oBaTeNbHbIE IPOTPAMMbI, 1 OCHOBHBIX MOJOKeHUH «CTpaTeruu pa3BUTHS BOCIHUTAHUS B
Poccutickoit ®enepannn Ha mepuon ao 2025 roma» (Pacmopsokenuwe IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY OAX0/0B K pa3pabOTKe NpOrpaMMbl IO XUMUH, K ONPEIEICHHUIO OOIIE CTpaTeruu
oOydeHHUs, BOCIIUTAHHUS W Pa3BUTHUA OOYYAIOMIMXCS CPEICTBAMU y4eOHOTO Mpeamera «XuMUs»
st 10—11 kimaccoB Ha 0a30BOM YpOBHE cocTaBW/IM KoHLenTyanbHble nonoxenus ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeTIEH, cofepKaHusl, pe3yIbTaToB 00y4YeHHs U TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIMTYCKHUKOB.

XuMuyeckoe  00pa3oBaHHME, TOJydyaeMOe  BBITYCKHHUKaMHU  0OO0IIeo0pa3oBaTelbHOM
OpraHu3aluy, SBISIETCS HEOTHEMJIEMOM YacThl0 HUX o00pa3oBaHHOCTH. OHO  CIYXHUT
3aBepIIAIONIMM JTAallOM peai3allil Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KITFOUEBBIX
[EHHOCTEH, TMPUCYIIUX LEJIOCTHOM CHCTEeME XHUMUYECKOro O00pa3oBaHUs. OTH IEHHOCTHU
KacaloTcsl MO3HAHUS 3aKOHOB MPHUPOABI, (POPMUPOBAHHS MHPOBO33PEHHUS U OOIIEH KYIbTYpHI
YeJI0BeKa, a TAK)KE PKOJIOTMYeCKH 0OOCHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBbIO M IPUPOIHOM
cpene. Peammsyercss xummudeckoe oOpa3oBaHUE OOYYArONIMXCS HAa YPOBHE CpPEIHEro OO0IIero
o0pa3oBaHusl CpPeCTBAMH YUEOHOrO MpeaMera «XuMus», coiepKaHue U MOCTPOCHHE KOTOPOro
OTIpeJICJICHbl B TMPOrpaMMe MO XUMHUHU C y4€TOM cHelupUKH HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TPUPOJBI U B MATEPUATBHON KH3HU OOIIECTBA, a TaKXkKe C y4E€TOM OOIIMX IeNed H
NPUHIIMIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHME CHUCTEMBbl CpEAHEro OOIIero
oOpa3zoBanus B Poccuiickoit @eneparum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyI0 poJib B COBPEMEHHOM
[UBUJIN3AllMY, B CO3JaHUM HOBOW 0a3bl MartepuanbHOW KyJabTyphl. OHa BHOCUT CBOW BKJIaJ B
(dbopMHpOBaHHE PallMOHAIBHOIO HAYYHOI'O MBIIUIEHHUS, B CO3/IaHUE LIETIOCTHOTO MPEACTaBIICHUS
00 OKpyXKaroleM MUpe Kak O €IUHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe GOpPMUPYETCS B XUMHUU
Ha OCHOBE MOHMMAaHMS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MHUPA, OCO3HAHHUS B3aUMOCBS3U
MEXJy CTPOCHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00J1aCTSIMU MPUMEHEHHSI.

TecHo B3aUMOJCHCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTajla HEOThEeMIIEMOM
YacThI0 MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCJIOBHEM YCIICIIHOTO TPyJa M KU3HU KaXKJIOTO
yieHa oOmectBa. CoBpeMeHHass XMMHS Kak HayKa co3ujaTeibHas, KaKk HayKa BBICOKHUX
TEXHOJOTUH HalpaBjeHa Ha pelieHHe TJ00aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YeJI0OBEYECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI
3JI0POBBS.

B cootBercTBUM ¢ OOIIMMHU LEASIMH M NPUHLUIAMU CpeJHEro ooIero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb W3YUEHUS) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroumuxcsi, HEOOXOIUMYIO UM MJis



BBIPAa0OTKHM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOUYEHHS B JKHU3Hb COLUYMA,
POJOJKEHHS 00pa30BaHUs B Pa3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTaBngOnMMU NpeaMeTra «XUMHs» SBISIOTCA 0a30Bble Kypchl — «Opranuueckas
xumus» U «O01Iast 1 HeOpraHMu4yeckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX
SBJISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HAHUM MO HEOPTaHMYECKOW XUMUU (C BKIIOYECHUEM
3HAHUW U3 OOIIEeW XWMHH) U OpraHuYecKod XumMuu. DopMHUpOBaHHE JAHHOW CHUCTEMBbI 3HAHUM
IpyU HU3YYEHUU TMpeIMeTa OOeCleurnBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOTIo00pa3us
BEIIECTB HA OCHOBE OOIINX MOHATHI, 3aKOHOB M TEOPUN XUMUHU.

CtpykTypa conmepxanus KypcoB — «Oprannueckas xumus» u «OO0Ias 1 HeopraHudeckas
XUMUs» cHOpMUpOBaHA B MpOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOIO MOJXOJa K M3YYEHUIO
y4eOHOro MaTepuaia U OO0yCIIOBJIEHa HCTOPUYECKHM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUW Ha
ONpENIENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHMHHM BEIIECTBa
paccMaTpuBalOTCS Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOCHUS OPraHMYECKHX COCIWHEHUH, a
TaK)kK€ Ha YPOBHE CTEPECOXUMMYECKUX U BJIEKTPOHHBIX IPEACTABICHUNM O CTPOCHHUM BEILIECTB.
CBenenusi 00 M3ydaeMbIX B Kypce BEIECTBaxX MAIOTCS B PAa3BUTHU — OT YIJIEBOJOPOIOB O
CJIOHBIX OMOJIOTMYECKH aKTHBHBIX COEIMHEHUN. B Kypce opraHnyeckoil XMMHHM TOTydYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUsl MEpBOHAYATIbHBIE
MPEJICTABIICHUSI 0 XUMHUYECKON CBS3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEMIECTB OT UX CTPOEHHUS], O XUMUYECKON pEAKIINH.

[Ton HOBBIM yrjoM 3peHHs B MpeaMeTe «XHUMHUS» 0a30BOTO YpPOBHS paccMaTpUBAETCS
W3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs TEOPETHUUECKUN Marepuan u
dakToNornuecKre CBEACHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as 1 HeopraHWYecKass XUMUs» 00Yy4YaroImMUMCS TIPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHUE IMEePUOJIMYECKOTO 3aKOHa C OOMIETEOPETHYECKHMX M METOJOJIOTHYECKUX TO3UIIHU,
ry0ke TOHATh HCTOPUYECKOE H3MEHeHHEe (YHKUMH 3TOro 3akoHa — OT oOoOmaromen a0
OOBSICHSIONICH U MTPOTHO3UPYIOIICH.

Enunas cuctema 3HaHHMI O BOKHEHIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE O XUMUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
JononHsieTcss B Kypcax 10 w11  KiaccoB 3jIeMEHTaMHM  COJEpPX aHHS, HMEIOINMU
KyJIbTYPOJIOTUYECKUH ¥ TPUKIAJAHON XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IMOHUMAHUIO
B3aUMOCBSI3M XUMHHM C JPYTUMH HayKaMH, PACKpbIBAIOT €€ pojib B IO3HABAaTEIbHOW H
MPAKTUIECKOW JIESITEIbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K TPOIECCY
TBOpPYECTBA B 00JIACTU TEOPUH M MPAKTUUYCCKUX MPHIOKEHUNW XUMHUHU, TTOMOTAIOT BBIMYCKHUKY
OpUEHTUPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIIUBATh WH(DOPMAIMIO ¥ MPUMEHATh €€ NJIsl TIOTIOTHCHHs 3HAHWH, PEeIICHUS
MHTEIUJICKTYaJIbHBIX U AKCIEPUMEHTAJIbHBIX HMCCIEAOBATENbCKUX 3a/1ad. B 1menom coxaepkaHue
y4eOHOTro mpeaMeTa « XUMHUS» JAHHOTO YPOBHS M3y4YEHHUS OPUEHTUPOBAHO Ha (OPMUPOBAHHE Y
00yJaromuxcss MUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHMS (UIOCOPCKUX HJCH, TaKUX Kak:
MaTepualbHOE €IUHCTBO HEOPraHMYECKOr0 U OPraHMYEeCKOro MHUpa, 0OYCIIOBIEHHOCTh CBOMCTB
BEIIIECTB UX COCTABOM M CTPOCHHMEM, MIO3HABAEMOCTh MPUPOHBIX SABJICHUM MYTEM AKCIIEPUMEHTA
U pEIIeHUs TPOTUBOPEUMH MEXKAY HOBBIMH (PaKTaMH W TEOPETHUECKUMH IPEANOCHUIKAMH,
OCO3HAHME POJU XMMHUU B PEIICHUHU IKOJIOTMYECKUX MpoOJieM, a Takxke MmpolieM cOepeskeHus
SHEPreTUYECKUX PECYPCOB, ChIPbS, CO3AaHUs HOBBIX TEXHOJIOTUI U MaTEPUATIOB.



B nane pemenus 3a1ay BOCIUTaHUS, pa3BUTHA U COLMAIM3ALMH 00Yy4aIOIUXCs IPUHSTHIE
OporpaMMoOM IO XMMHH IOAXOJbl K OIPEIENICHUIO COJIEp)KaHUS U IOCTPOCHHUS IpeaMera
pelycMaTpUBAalOT (OPMUPOBAHME YHUBEPCAIbHBIX Y4EOHBIX JEHCTBUM, HMEIOMMX 0a3z0oBOE
3HaYeHHE I Pa3JIUYHbIX BUJOB JIESITEIBHOCTU: pELIeHUs NpoOiieM, IMOHMCKa, aHajldu3a MU
00paboTKH HHPOpMaLMK, HEOOXOIUMMBIX JJsi HPUOOPETEHUs OIbITa NPAKTUYECKOH MU
UCCIIEI0BATENIbCKOM 1€ATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IIO3HAHUU XUMUHU.

B npakTuke npenopaBaHus XMMUU KaK HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus, TaK U
Ha YPOBHE CPEJHETo 00I11ero 00pa3oBaHusl, IPU ONPEICIIEHUH COJepKATeIbHON XapaKTepUCTUKU
Hene M3ydeHus NpeIMeTa HalpaBiICHUEM MEPBOCTENIEHHONM 3HAYMMOCTH TPaJULMOHHO
npu3Haércss (OpPMHUPOBAHME OCHOB XMMMUYECKOM HAayKd Kak oO0JacTh COBPEMEHHOI'O
€CTECTBO3HAHMS, NPAKTUYECKOW JEeATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOW KynbTypbl. C METOIUYECKONH TOYKH 3PEHHUS TaKOW MOJXOJ K ONpPEICIICHUIO Iesei
U3YYEHHMSI IPEMETA SIBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHUsS TJIaBHBIMU LEISIMH HU3Y4YEeHUs IpeaMmeTra «XUMHsS» Ha
6a3oBom ypoBHe (10 —11 ki1.) ssBIAIOTCSA:

e (opMUPOBAaHUE CHUCTEMBbl XHMUYECKMX 3HAaHUM Kak BaKHEHIIEeH CcocCTaBIsIOIEH
€CTECTBEHHO-HAyUYHON KapTUHBI MHpa, B OCHOBE KOTOPOW JIeKaT KIHOYEBBIE MOHATHS,
byHIaMeHTaJ bHbIE 3aKOHBI M TEOPUU XUMHUHM, OCBOEHHUE SI3bIKa HAyKH, YCBOECHUE H
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OO0OOIIEHUI MHMPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPHEN UX Pa3BUTHS U CTAHOBJIICHMS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUNA O HAYYHBIX METOJAX MO3HAHMS BEILECTB U
XMUMUYECKUX Peakiuii, HEOOXOIUMBIX Il NMPUOOPETEHUs] YMEHUN OpUEHTHPOBATHCS B
MHUpE BELIECTB M XUMUYECKUX SBJICHUN, UMEIOIINX MECTO B PUPOJIE, B MPAKTUUECKON U
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHHH U CHOCOOOB JIE€ATEIbHOCTH, CBSI3AHHBIX C HAOJIOJEHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCHEpUMEHTa, COOJMIOJCHHEM MpaBuwil 0e30macHOro
oOpallieHus ¢ BeIIEeCTBaMHU.

Hapsay c¢ sTtum, copeprkaTenbHas XapaKTEpUCTUKA LEJNEeH U 3aJad M3y4eHUs IpeaMera B
porpaMMe Mo XUMHUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMU IPUOPUTETAMH B
cucTeMe cpeHero oomero oopasoBanus. CeroHs B MPENoiaBaHuy XUMHUH B OOJIbIICH CTeNeHn
OTJIAaETCS MPEANOUYTEHNE MPAKTUUECKOW KOMIIOHEHTE CO/IepKaHUsl 00yyeHusl, OpUEHTHUPOBAHHOM
Ha TOJTOTOBKY BBITYCKHUKA 00Ie00pa3oBaTeIbHON OpraHU3alliH, BIaJCIOUIer0o HE HabOpoM
3HaHWM, a (PYHKIMOHAJIBHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMH aKTHBHOTO
NOJYYCHHSI 3HAHUN ¥ IPUMEHEHHUS UX B PEaIbHOM KU3HU JUIS PEIICHUS IPAKTUYECKUX 3a/1ad.

B cB3M ¢ 5TUM TOpH U3YYEHMHM TNpeaMera «XHUMHsS» JOMUHUpPYIOIIEee 3HAaYeHHE
nproOPETaIOT TaKue 1NN U 3a/1a4H, KaK:

ajanrtanus o0yJaroumxcs K yCJIOBHUsIM JUHAMUYHO pa3BUBAIOLIErOcs MUpa, GOPMUPOBAHHE
MHTEJJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K €aM000pa30BaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITEIbHOMY TPHUHSTHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYyalUsiX,
CBSI3aHHBIX C BEILIECTBAMM U UX IPUMEHEHUEM;

dbopmupoBaHre y OOy4YalOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIUH),
UMEIOIINX YHUBEPCATHHOE 3HAYCHHE UIS PA3IMYHBIX BUIOB ACSITEIHLHOCTH: PEUICHHUS MPOOIIEM,



MOMCKa, aHalu3a W 00paboTKu WHGPOPMAIUU, HEOOXOAUMBIX IJisi MPUOOPETCHHS OIbITA
JESITENIbHOCTH, KOTOpasi 3aHMMAaeT Ba)KHOE€ MECTO B MO3HAHHM XUMHUH, a TAKXKE ISl OLIEHKH C
TIO3HIIMNA SKOJOTHYECKON 0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIECCOB
Ha OpPraHMU3M YeJIOBEKa U MPUPOIHYIO CpPeny;

pa3BHUTHE TMO3HABATEIHHBIX WHTEPECOB, WHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
0o0y4Jaromuxcsi: CIOCOOHOCTH CaMOCTOSTEIBHO NpPUOOpEeTaTh HOBBIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C YKU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIB30BATh COBPEMEHHBIC WH()OPMAIIMOHHBIC
TEXHOJIOTUH IS TTOMCKA U aHaJIu3a y4eOHOM M HayYHO-MOMYJISIPHOU MH(POPMAIIUU XUMUYECKOTO
COJICpIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHHUS,
HaOIIOAAaTEeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MPOBEACHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHKE Y 00yJarONuXcs YOSKIEHHOCTH B TYMAaHUCTUICCKOW HAMMPABICHHOCTH XUMUH,
e€ BaXHOW pOJIM B pEIICHUWU TI00ATbHBIX MPOOJIEM pPAIMOHAIBLHOTO MPHUPOAOIIONIH30BAHUS,
TIOTIOJTHEHHUSI DHEPTETUYECKUX PECYPCOB M COXPAHEHUS MPHUPOTHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOIUMOCTH OepeXHOT'0 OTHOIIEHUS K MPUPOJIE U CBOEMY 3I0POBbBIO, a TAKXKE MPUOOpETEeHUs
OTIBITA WCTIOJB30BAHUS TOTYYCHHBIX 3HAHUU JUTSl MPUHSATHS TPAMOTHBIX PEIICHUN B CHTYAIUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMHU.

B yueOHOM miiaHe cpenHero oouiero oOpa3oBaHUs NMpEAMET «XUMHUs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeAMeTHON 001acTi « EcTecTBeHHO-HAay4YHbIE TIPEIMETHI.

OOmee 9uCIIO YacoB, OTBENEHHBIX ISl M3y4YCHHs] XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero oOpa3oBanusi, cocraBisieT 68 dacoB: B 10 kmacce — 34 yaca (1 wac B Henemo), B 11
kiacce — 34 gaca (1 gac B HeAenIO).



COJAEP)KAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

TeopeTnvyeckre OCHOBBI OPraHM4eCKOM XUMHUH

[Ipeamer opraHnuyeckoll XMMHHU: €€ BO3HHKHOBEHHUE, Pa3BUTUE U 3HAUCHUE B
IIOJIy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOCHUS OPraHUYECKUX
coenunenuit A. M. ByrtnepoBa, e€ ocHoBHbIe MoJokeHUA. CTpPYKTypHBIE (OPMYIIbI
OpraHNYeCKUX BellecTB. ['omoisiorus, uzoMepus. XHMHUYECKas CBSI3b B OPraHUYECKUX
COEIMHEHUSIX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue o kiaaccupUKaluMu opraHudeckux BemectB. Homenknatypa
OpraHUYECKHX COEIMHEHUN (CHcTeMaThyecKas) U TPUBUAJbHBIC HA3BaHUS BaKHEUIINX
IIPEACTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOAbl HM3YYEHHS BEIIECTB M MX MPEBPAILICHUI:
O3HAaKOMJIEHHE ¢ oOpa3liaMyd OpPraHMYECKHX BEIIECTB M MaTepHajlaMd Ha HMX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIeCTB, HAOIIOJEHUE W  ONUCAHUE
JIEMOHCTPALMOHHBIX OIBITOB IO IPEBPALLCHUIO OPraHUYECKUX BEIIECTB [P HarPEBaHUU
(maBneHue, 00yTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHbI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN psifl. MeTaH u 3TaH — npocTeniine
NpEICTAaBUTEIN AJIKAaHOB: (PU3WYECKHE U XMMHUYECKHE CBOWCTBA (peakluu 3aMeleHUsl U
TOpPEHMS ), HAXOXKIEHUE B PUPOJIE, OTYyUYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKHH psAd. OTWIEH W NPONUJIEH —
NPOCTENIINE NMPEJCTABUTENN AJIKEHOB: (PU3NYECKHEe U XMMHUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALMU, OKUCICHUS U TOJIHUMEpPU3ALH),
IIOJIy4YEHUE U IPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u MetunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XMMHMYECKHE CBOMCTBA (peakuus noanMepusannn). Iloayuyenne CHHTETHUECKOrO KayyyKa
Y PE3UHBL.

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTHYECKUM psii. ALETHIIEH —
NPOCTEHIINI MpPeCTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBa (peakiuu THAPUPOBAHHUSA, TaJOTCHUPOBAHUS, THUApaTallid, TOPEHUs),
IIOJIyYEHUE U IPUMEHEHHUE.

Apensbl. beH3ou: coctaB, cTpoeHue, pu3nyeckue 1 XUMUYECKHE CBOMCTBA (peaKIuu
raJIOTEHUPOBAaHUS W HUTPOBAaHMS), MOJIYyYEHUE M TNpPUMEHEHue. Joayon: cocmas,
cmpoenue, @usuyeckue U XuMudeckue Ce0UCmea (peakyuu 2ai02eHupo8aHus U
HUMpPOBaHus), noryyenue u npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHMYecKas CBA3b
MEXy YIJIEBOJIOPOIaMHU, PUHAICKAIIMMHI K Pa3JINYHBIM KJIACCaM.

[TpupoaHbIe UCTOYHUKH YTIIEBOAOPOAOB. [IpupoaHblii Ta3 U MOMyTHBIE HE(TAHbIE
ra3el. HedTp 1 e€ npoucxoxaenue. Crnoco6sl nepepaboTku HeTH: MEeperoHka, KPEKUHT
(TepMuueckui, KartamuTHueckuii), nuponus. llpoaykter mnepepaboTkum HedTH, HX



NPUMEHEHHE B TMPOMBILUIEHHOCTH U B ObITYy. KaMeHHBI yronb M MPOIYKTHI €ro
nepepadboTKH.

OKCIIepUMEHTAIbHBIE METOJBl W3YYEHHUS BEIIECTB M WX NPEBpalleHUil:
O3HAKOMJICHHE C O0pa3lamMu IUIacTMacc, KaydyKoB M pe3uHbl, kKoiuiekuuu «Hedtb» u
«YTONb», MOJENHPOBAHUE MOJIEKY] YIJIIEBOAOPOAOB H  TaJOT€HONPON3BOIHBIX,
MpOBEJIEHNE IPAKTUYECKOW PabOThI: MOTYyYEHUE STUIICHA U U3YUYEHHUE €ro CBOMCTB.

Pacuérnsbie 3anaumn.

Boruncnenuss mo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, 00bE€Ma, KOJIUYECTBA
UCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAaKIHH 10 WU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kucaopoacoaep:kamue opranuiecKue coeinHeHUst

[IpenensHbBIE OTHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTPOEHUE, (PU3ndecKue u
XAMHYECKHUE CBOWCTBA (pEakuM C AKTUBHBIMH METAJIaMH, TaJIOT€HOBOAOPOIAMH,
ropeHue), npuMeHenue. BomopoaHble CBSI3M MEXAYy MOJEKylaMu chupToB. [leiicTBue
METaHOJIa ¥ TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaTOMHBIE CIUPTHI. DTUICHTIUKOIb U TIULEPUH: CTpOCHHE, (PU3UYECKHUE U
XUMHYECKUE CBOMCTBAa (B3aMMOJCHCTBHE CO MICTOYHBIMHA METalIaMH, KadyeCTBEHHAsS
peaxius Ha MHOTOATOMHBIE crUpThl). [leficTBue Ha opranu3m uenoBeka. [IpumMenenue
TIIAIEPUHA W STUICHTIINKOJIS.

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

Anbaerunipl U kemownsl. QopManbAETH, alleTAIbICTHI: CTpOeHUe, (pusnveckue u
XUMUYECKHE CBOMCTBA (pEaKIMu OKHUCJICHUS U BOCCTAHOBJIICHUS, KAYECTBCHHBIC
peaKiym), MOIy4YEeHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE TIpeNeNIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAsT W YKCYCHas
KHUCTIOTHI: CTpOeHUE, GU3HUECKHe U XUMUYECKHEe CBOMCTBA (CBOMCTBA, OOIIHE /7S Kilacca
KHUCIIOT, peaknus dTepudukanuu), noaydeHue u mnpumeHeHue. CreapuHoBas U
OJIEMHOBAsI KUCJIOTHI KaK MPEJACTABUTENN BHICIIUX KApOOHOBBIX KHCIIOT. Mblla Kak CONU
BBICIITUX KaPOOHOBBIX KHCJIOT, UX MOIOIIIEe JECHCTBHE.

Crnoxuble 3(pupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['MAPONM3 CIIOXKHBIX
a¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenne xxupoB. buongoruueckas poiab KHUPOB.

VYrieBoasl: cocTaB, KiacCU(pUKAUS YTIIEBOJOB (MOHO-, TU- W TOJHCAXapHJIbI).
['mroko3a — mpocTelnii MoHOcaxapHl: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbl, (pU3nYecKue
U XUMHUYECKHE CBOWcTBa (B3aumojenctBue c rujpokcugom wmeau(Il), oxucnenue
aMMHa4yHBIM pacTBopoM okcuaa cepebpa(l), BoccranoBineHue, OpokKeHUE TIIOKO3bI),
HaXO0XXJICHUE B MMPUPOJIC, MPUMEHEHHUE, Onomornueckas poiib. @otocuHTe3. PpyKkTO3a KaK
M30MEP TITFOKO3BI.

Kpaxman u wnemmono3a Kak MOpupojHble monumepbl. CTpoeHue Kpaxmaia u
1esU1t01036l. DU3NYECKHe U XUMHUYECKUE CBOMCTBA Kpaxmania (THMApPOJIN3, KaueCTBEHHAs
peaKIus C HOJIOM).

OKCNEpUMEHTANIbHBIE ~METOAbl HM3YYEHHS BEIIECTB M MX [PEBPAILCHUN:
npoBeJieHue, HAOII0/IEHUE U ONKMCAaHUE AEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB,
KaueCTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIUPTOB (OKHCIIeHHE 3TaHoa okcuaoM meau(1l)),



MHOI'0ATOMHBIX CIHMPTOB (B3auMojeHcTBHE IimuepuHa ¢ rugpokcuaoM menu(1l)),
alpJeruaoB (OKHCICHHE aMMHA4YHbIM pacTBopoM okcupaa cepebpa(l) m rugpoxcuaom
meau(Il), BzaumoneiicTBue Kpaxmaia C HOJOM), IPOBEJECHUE MPAKTUYECKOW padOTHI:
CBOICTBA PacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnebie 3anaumn.

Bbluncnenus no ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEéMa, KOIMYECTBa
UCXOJHOTO BEIIECTBA WM MPOAYKTa pEaKUUH [0 M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJJTHOI'O U3 UCXO/HBIX BEIIECTB WM IPOAYKTOB PEAKLIUN).

A3oTcozepkaliyue OpraHu4ecKiue COeTUHEHUS.

AMUHOKHCIIOTBI Kak aM@oTepHble opraHudeckue coenuHeHus. dusznueckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMeEpE TIIUIKMHA). buojgoruueckoe 3HaUeHUE
aMHHOKUCIIOT. [lenTuasl.

benku Kak NOpUpOJHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. llepBuuHas,
BTOPUYHAS U TPETUYHAsl CTPYKTypa OeiakoB. XMMHUYECKUE CBOMCTBA OEJKOB: THAPOIIU3,
JieHaTypalus, KaYeCTBEHHbIE PeaKuy Ha OEJIKH.

OKCIIepUMEHTAIbHbIE  METOJIbl M3YYEHHUs BEIIeCTB M UX HpeBpalleHuil:
HAOJIIOJICHUE M OIMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: JI€HAaTypauus OEJIKOB MpHU
HarpeBaHMH, [IBETHBIC PEaKLUU OEIKOB.

BbicokoMoJIeKy/IsIpHbIE COeINHEHUS

OCHOBHBIE TOHSTHS XHMHUHU BBICOKOMOJEKYJSPHBIX COEIMHEHHI: MOHOMEp,
NOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENIEHb MOJUMEPHU3ALIUU, CPEIHAS MOJIEKYJIsIpHAs Macca.
OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — IMOJIMMEpPU3ALU U
MOJIMKOHICHCAIIHSL.

OKCHEpUMEHTAJIbHbIE METOJAbl M3YYEHHs BEIIECTB M MX IPEBPALLCHUMN:
O3HAaKOMJIEHHE C 00pa3lamMu NPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeameTHbIE CBS3H.

Peanuzanusa MexnpeIMETHBIX CBS3€d MPU M3YyUYEHUHM OpraHUYecKod xumuu B 10
KJIacCe OCYILIECTBISETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAy4YHBIX
NOHATUM, TaK W IOHATHH, SIBISAIOIIMXCS CHCTEMHBIMU JUIS OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYyYHOTO IUKJIA.

OOmme ecTecTBEHHO-HAy4YHBIC TIOHATHS: SBJICHHE, HAYYHbIH (akT, TUMOTE3a,
3aKOH, TEOpHUs, aHallu3, CHUHTE3, Kiaccudukanus, TMNepuoAUYHOCTb, HAOIIO/ICHNUE,
U3MEpEHUE, SKCIEPUMEHT, MOJIETTUPOBAaHNUE.

®dusuka: MaTtepus, 3HEpPIus, Macca, aTOM, JIEKTPOH, MOJEKYJA, YHEPreTUUECKUI
YpOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHOe COCTOSHME BEIIeCTBa, (PU3UYECKUE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BelIecTB B OpraHU3ME,
¢dorocuHTe3, OMOIOTUYECKU AKTHUBHBIE BEIIECTBA (OCJIKH, YTI€BOIbI, )KUPBI, PEPMEHTHI).

['eorpacdus: mMuHepanbl, TOpPHbIE TOPOJIbI, MOJIE3HbIE HCKOIMAeMble, TOIUIMBO,

peCypChl.



TexHonorus: MNuUILEBbIE IMPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O IIUTAHWA, MOIOIIUC
CpPCACTBA, JICKAPCTBCHHBIC 1 KOCMCTHUUCCKHC IIPCIIapaThbl, MAaTCPpHUAJIbl U3 HCKYCCTBCHHBIX
U CHHTCTHYCCKHUX BOJIOKOH.

11 KITIACC
OBIIASA N HEOPTAHNYECKAS XUMUA

TeopeTnueckue 0CHOBbI XUMHH

XUMUYECKUN BJIeMEeHT. ATOM. Sapo aToma, M30TONBL. DIEKTPOHHAs 000JI0YKa.
DHepreTUYecKre YpPOBHU, MOAYPOBHHU. ATOMHBIE OpOUTaNH, S-, P-, d- DIEMEHTHI.
Oco0eHHOCTH pacIpe/iefieHus] AIEKTPOHOB MO OpOUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX
YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(MUTYpAIUs aTOMOB.

Ilepuoanueckuii 3akoH U [leprnoanueckas cucrema XMMUYECKUX 3yieMeHTOB Jl. 1.
MenneneeBa. CBsi3pb MEPUOAMYECKOrO 3aKkoHA U [lepnoanyeckoil cUCTEMbI XUMHYECKHUX
snemenTtoB JI. WM. MeHaeneeBa € COBpPEMEHHOM TEOpHUEHM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHUMHUYECKHX SJEMEHTOB M OOpa3yeMbIX HMHU
MPOCTBIX U CJIOXKHBIX BELIECTB IO TPYINIAaM U NEpHOJaM. 3HAUYECHHE MEPUOINYECKOTO
3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XUMUYECKas CBsA3b. BUIIbI XUMHYECKOI CBSA3U (KOBaJEHTHAs
HETMOJISIpHAsT W TOJSpHAs, WOHHAsg, MeTauinueckas). MexaHu3mbel 00pa30BaHUS
KOBaJICHTHOW XUMHUYECKON CBsI3M (OOMEHHBIA U JIOHOPHO-aKIeNTOPHBIH). Bomopomnas
CBSI3b. BAJIGHTHOCTB. DJEKTPOOTPULATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI U
AHUOHBI.

BeniectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSHCTBA
COCTaBa BelIeCTBA. THUIIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOICTBA BEIIECTB
OT TUIAa KPUCTATIMYECKON PEIIETKH.

[lonaTne o0 pgucnepcHsIX cucTeMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPBHI.
MaccoBas 107151 BEIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHu4eckux coenuHeHuid. HoMeHKiIaTypa HeopraHHYeCKHX
BEIIECTB. ['‘eHeTMyecKass CBA3b HEOPraHMYECKHX BEIIECTB, MNPUHALICKAINMNX K
Pa3IMYHBIM KJIACCaM.

Xumnueckas peakius. Knaccudukanus XMMAYECKUX PeaKIuii B HEOPTaHUYECKOM
U OpPraHMYeCKONM XUMHH. 3aKOH COXPaHEHUs MAacChl BEIECTB, 3aKOH COXpaHEHUs M
MIPEBPALLECHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT pa3IMuHbIX (akTopoB. OOpaTHMbie
peakuuu. XuMU4YECKoe paBHOBecHe. DaKkTOpPbI, BIUAIOIIAE HA COCTOSSHUE XUMHUUYECKOIO
paBHoBecus. [Ipunnun Jle [larense.

Onexrponutndeckas auccormanus. CunbHble W cinalbbie anekTponuthl. Cpena
BOJIHBIX PAaCTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaJIbHAs, IIIEJIOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIC PEAKIIHH.

OKCIIEpUMEHTANIbHBIE  METOAbl HM3YYEHHMS BEIIECTB M MX [PEBPALLICHUI:
nemoHctparust tabnui «llepuoamueckas cuctemMa XuUMHUYecKux odiemeHtoB J[. U.



MeneneeBay, n3ydeHnE MOJICIICH KPUCTAJUTMIECKUX PEIIETOK, HAOII0ICHHE U ONMCaHNE
JIEMOHCTPAITMOHHBIX M JaO0OpPaTOPHBIX OMBITOB (Pa3joKEHHE MEpPOKCHIa BOJOPOJa B
MPUCYTCTBUU KATAIM3AaTOpa, ONPEACIICHUE CPEAbl PACTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCAJIBLHOTO MHJIUKATOpPA, PEaKIMd MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUYECKOU
paboThl «BiausiHue pa3IUYHbIX PAKTOPOB HA CKOPOCTh XUMHUECKON PEAKIIUN.

Pacuérurlie 3agaun.

Pacu€Thl 110 ypaBHEHMSIM XMMHYECKUX PEAKLHI, B TOM YUCIE TEPMOXUMHUYECKHE
pacué€Thbl, pacu€Thl C UCMOJIB30BAHUEM MOHATHUS «MAcCOBasl J10JIsS BELIESCTBAY.

Heopranuueckass XuMus

Hemerannsl. Ilonoxxenue HemeramnoB B Ilepuoandeckoid cUCTEME XUMHYECKHX
aneMmeHToB /[. . MeHneneeBa u 0COOEHHOCTH CTpoeHUs aTOMOB. DU3nUecKe CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIMS HEMETAIOB (Ha MpuMepe Kucjaopoaa, cepbl, (ocdopa u
yTiiepoia).

XHWMHYECKHE CBOMCTBA BaXHEUINIMX HEMETALIOB (TaJIOTEHOB, CEpPHI, a30Ta,
docdopa, yriepona U KpeMHHUS) U UX COCIUHEHHH (OKCHUIOB, KHUCIOPOICOACPIKALIUX
KHUCJIOT, BOJOPOJHBIX COCIUHEHMI).

[IpruMeHeHne BaKHENIIIMX HEMETAINIOB U UX COEAMHEHHIA.

Mertambl. Ilonoxkenue wetamwioB B Ilepuoandeckoid cuCTEME XUMHYECKUX
anemeHToB /. . MenneneeBa. OcCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
MerauioB. OOmme  ¢uzmdeckue  cBoiictBa  MeTaioB.  CruiaBel  METaJLIOB.
DIEKTPOXUMUYECKHUN Pl HAIIPSYKEHUM METAILIOB.

XUMHYECKHE CBOMCTBA BAKHEHIIIMX METAJUIOB (HATpUH, KaJIMi, KaJlbI[Ui, MarHui,
ATIOMUHHH, [IUHK, XPOM, KEJI€30, MEIb) U UX COSTUHEHUHN.

OO6mmue crocoOsI nmoydeHus: MetayioB. [I[puMeHeHne MeTalIOB B OBITY U TEXHUKE.

OKCIEPUMEHTAJIBHBIE METOAbl M3YYEHHUS BEILECTB M WX NPEBPAILLCHUN: U3y4YCHUE
KOJUleKIun  «MeTamael W CIUIaBbIY, 00pa3IioB ~ HEMETAJJIOB,  PCIICHHE
AKCIIEPUMEHTANBHBIX 3a7a4, HaOMIOJCHHE U OINUCAaHWE JICMOHCTPAlIMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aMMOJICHCTBUE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KHCIIOT
U 1IeJI0YEH, KaueCTBEHHBIC PEaKIIMU Ha KaTUOHBI METAJJIOB).

PacuéTtHbie 3amaum.

Pacuérel maccel BemiecTBa uid OOBEMA Ta30B MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, MACCe WU OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00b€Ma, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO M3 BEIIECTB
MMEET IPUMECH.

XMMHS U )KM3Hb

Pone xumum B oOecleueHWH SKOJOTHYECKOH, IHEPreTHUYecKoil U TMHUIIEBON
0€301acHOCTH, pa3BUTHH MeAUIMHBL. [IOHATHE O HayYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIIHI.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TMOTyYeHUS
BaKHEHUIINX BEIIECTB.

YenoBek B MUpPE BELIECTB U MATEPUAJIOB: BAXKHEUIINE CTPOUTEIbHBIE MAaTEPUAIIBI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKh, CTEKJIO, KepamMuKa, MaTepuaabl s
AJIIEKTPOHUKHU, HAHOMATEpHUasbl, OPraHMUYEeCKUE U MUHEPAIbHbIE YIOOpEHHUS.



XuMHUsST W 3J0pOBbE YEJOBEKAa: IMpaBuja HCHOJIB30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBuiaa OE30MAaCHOTO HCIOJIL30BaHUS IpErapaToB OBITOBOM XHMHH B
IIOBCEIHEBHOM >KU3HU.

MexnpenMeTHbIE CBSI3H.

Peanuzanusa MexXnpeaMeTHbIX CBs3eld NpPU M3YYEHMH OOLIEH M HEOopraHM4eCKOu
XxuMuU B 11 Kiacce OCyIIECTBISETCS uYepe3 HMCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHSITHUH, TaK U TIOHSITUH, SBIAIOMIMXCS CHUCTEMHBIMU MJIS OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYUHbIC TTOHATHUS: HAYUYHBIA (DAKT, TUTIOTE3a, 3aKOH, TEOPHs,
aHajgu3, CHHTE3, KIacCHpUKAIKsA, TEPHOJAUYHOCTh, HAOIIOICHUE, OSKCIEPUMEHT,
MOJEIUPOBAHUE, U3BMEPEHNUE, SBJICHUE.

dusuka: MaTepus, DHEpPrusi, Macca, aToM, D3JIEKTPOH, IMPOTOH, HEUTPOH, HOH,
M30TOM, PAJUOAKTUBHOCTH, MOJIEKYJa, SHEPreTHUYECKHUN YPOBEHb, BEIIECTBO, TEIO,
00BbEM, arperaTHoe€ COCTOSHHE BeEIIeCTBA, (U3WUYCCKUE BEIMYMHBI M CIUHHIBI HX
WU3MEPEHHUS], CKOPOCTb.

buonorus: kineTka, opraausM, dKocucTema, ormocdepa, MaKpo- ¥ MHKPOIJIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIIECTB B OpPraHU3ME.

['eorpadus: MuHEpaspl, TOPHBIC TIOPOJABI, ITOJE3HBIE HCKOIaeMble, TOIUIMBO,
pecypchl.

TexHonorus: XUMHUYECKas IPOMBIIUICHHOCTb, METALTYPTHs, MPOU3BOJICTBO
CTPOUTEIBHBIX  MAaTEPUAIIOB,  CEJIbCKOXO3AMCTBEHHOE  IMPOWU3BOJICTBO,  IHILEBAas
MIPOMBIIICHHOCTb, dbapmarieBTHIeCKas MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETHUECKUX  MpEemaparoB, MPOU3BOJCTBO  KOHCTPYKIMOHHBIX  MAaTEepUaJIOB,
AJIEKTPOHHAS TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOIT'PAMMEI 110 XUMUNU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBnuBaeT TpeOOBaHHMA K  pe3yjbTaTaM  OCBOCHHS
oOyyaromMMHCsS  OporpamMMm  cpeaHero  oOmiero  oOpa3oBaHMs — (JIMYHOCTHBIM,
METanpeIMETHBIM U IpeaMeTHbIM). HayuHo-meToauueckoil OCHOBOW A pa3pabOTKU
IUIAaHUPYEMBIX PpEe3yJIbTaTOB OCBOEHHS MPOrpaMM CpeaHero oomero oOpa3oBaHUs
ABJISIETCS. CUCTEMHO-EATEIbHOCTHBIN MOIXO.

B cooTBEeTCTBMHM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B  CTPYKTYpeE
JUYHOCTHBIX PE3YNbTATOB OCBOCHHUS IpeaMeTa «XHMHUS» Ha YpOBHE CPEAHEro OOILEero
00pa30BaHuUs BBIJIEJIECHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHWE OOYYAIOIIMMHUCS POCCHUHCKONW TPaxKJaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEAEIICHHUIO;

HaJIMYMe MOTHUBALMK K O0yUYEHUIO;

L[eJICHANPaBJICHHOE pPa3BUTHE BHYTPEHHUX YOEXKACHUH JUYHOCTH Ha OCHOBE
KJIIFOYEBBIX EHHOCTEH U UCTOPUYECKUX TPAAUIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTb U  CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJACTBOBAaTbCS B CBOEH
JEATEIBHOCTU [IECHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, IPUCYIIUMHU LIETOCTHON CHCTEME
XUMHUYECKOro 00pa3oBaHMs;

HaJIMYMe NMPABOCO3HAHUS SKOJOTUYECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh LIETU
U CTPOUTD KU3HEHHBIE IIJIaHBI.

JInyHOCTHBIE pPE3yNbTaThl OCBOCHUS NpeAMETA «XUMUS» TOCTUTAIOTCS B €INHCTBE
yu4eOHOM W BOCHMTATEIbHON MAESATEIHOCTH B COOTBETCTBUU C T'YMaHHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, YXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMM U HJ€ajlaMU POCCUKCKOTO
IpakJJaHCKOTO OOIeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U MpaBUIaMH MTOBEACHUS,
CIOCOOCTBYIOIIMMM  TIPOLIECCaM  CaMOIO3HAHMSI, CaMOPA3BUTHUS M HPABCTBEHHOTO
CTaHOBJICHHUS JIMYHOCTU O00YyYarOIINUXCSl.

JlnyHOCTHBIE ~ pE3ynbTaThl  OCBOCHUS  IpeaMeTa  «XHMHS»  OTPAKAIOT
c(OPMHUPOBAHHOCTh  ONbITA MO3HABATEIBHOW M  TPAKTUYECKOH  JEATENbHOCTU
00y4JarIuXCcs 0 pean3alii NPUHATHIX B 00111€CTBE IEHHOCTEH, B TOM YMCJIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUS:

OCO3HAHMSI OOYYalOUIMMHUCS CBOMX KOHCTHUTYLUMOHHBIX MpaB W 0OOsS3aHHOCTEH,
YBaXEHUs K 3aKOHY U IIPABOIIOPSAKY;

MIPEACTABJIECHUS O COLMAIIBHBIX HOpMaXxX U MPAaBUIAX MEKINYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATENBHOCTH MPU CO3JAHUU Yy4eOHBIX
NPOEKTOB, PEUICHUH Y4YEOHBIX U TO3HABATENIbHBIX 3a]a4, BBINOJHEHUU XUMUYECKUX
DKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUSI, IOTUKY U apryMEHTbI
JOPYTUX IPU aHAJIU3€ Pa3IUYHbIX BUJIOB yU€OHOU €ATENbHOCTH;



2) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOTO  OTHOIIEHHWS K HCTOPUYECKOMY U  HAYYHOMY  HAcCJEIUIO
OTE€UYECTBCHHOM XHUMUH;

yBaXEHHS K TIPOIECCy TBOpPYECTBA B O0O0JIACTH TEOPUU M  MPAKTHUECKOTO
MPUMEHEHUSI XUMHUHU, OCO3HAHMSI TOTO, 4YTO JOCTIKEHHUS HAyKh €CTh pe3yabTaT
JUIUTETLHBIX HAOIO/IEHUH, KPOMOTIUBBIX 3KCIEPUMEHTAIbHBIX MOUCKOB, MOCTOSIHHOTO
TpyZia Y4EHBIX U TPAKTUKOB,;

WHTEpeca U IO3HABATENIbHBIX MOTHBOB B IMOJYYEHHH U TOCIEAYIOIIEM aHaIH3e
uH(popMauu 0 IEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OT€UECTBEHHOM XUMUH;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBS3aHHBIE C XUMUYECKUMHU SBIICHUSAMH, U
MIPUHUMATH OCO3HAHHBIC PEILICHUSI, ODPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHHUE U MOCTYIKH CBOUX TOBAPHUILEH C MO3UIIHI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCTEACTBHUI 3TUX MOCTYIIKOB;

4) popMupoBaHusi KyJbTYpPbl 310POBbSI:

MOHUMAaHMSI IIEHHOCTEH 310pOBOTO M Oe30macHoro obpasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3HUYECKOMY M TICUXUYECKOMY
3JI0POBBIO;

coOmtofieHusl mpaBuil  0€30MacHOrO OOpallleHuss C BelecTBaMU B  OBITY,
NOBCEIHEBHOMU XXU3HU U B TPYAOBOU JCATCIBHOCTH;

MOHUMAHUSI 1IEHHOCTH TMPAaBWJI WHIWBHUAYAJTHLHOTO U KOJUIGKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U XKU3HU JIIOACH;

OCO3HAHUS TIOCJIEACTBUH M HENPHUATUS BPEIHBIX MPHUBBIYEK (YMOTpEOICHUS
QJIKOT0JIs1, HAPKOTUKOB, KypeHUs1);

5) TPy10BOr0 BOCTIUTAHUSA:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIbCKOM IEITETLHOCTH,
00111eCTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JIEATCIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUYECKHUX 3a]ay COLUAIbHOMN
HaIPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

WHTEpECca K MPAKTUYECKOMY U3YUCHHIO MPO(eCcCHil pa3ImyHOTO PoJia, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUsI MPEIMETHBIX 3HAHUH 10 XUMUU;

YBOXCHHSI K TPYAY, JIFOISIM TPYyla U pe3yJbTaTaM TPYAOBOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHIUBUIYaTbHON TPACKTOPUU OOpa30OBaHUSA,
Oynymeil mpodeccur W peaau3aliid COOCTBEHHBIX KU3HEHHBIX IUUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB U MOTpeOHOCTEH
o011ecTBa;

6) 3K0J10rM4YecKOro BOCIUTAHUS:

AKOJIOTUYECKH II€JI€COO0pPa3HOT0 OTHOIIEHUS K TMPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIE;

NOHUMAaHMs  TJO00AJBHOTO  XapakKTepa AKOJOTMYECKMX MpoOiieM, BIUSHUSA
HKOHOMHUYECKHX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLUATIBHON CPEIbI;



OCO3HAHUS HEOOXOAMMOCTH HCIOJb30BaHUS JOCTIDKCHHH XUMHUU JJIS PEIICHUS
BOIIPOCOB PALIMOHATBHOI'O MPUPOI0IOIB30BaAHUS;

AKTHUBHOTO HENPHUATUS IEHUCTBUM, NPUHOCIIIMX BPEA OKPYKAIOIIEW IPUPOIHON
cpene, YMEHHsS TPOTHO3MPOBATH HEONAroNMpHUSATHBIE SKOJIOTHYECKHUE IOCIICICTBUS
MPEAIPUHUMAEMBIX JEUCTBUN U IPEAOTBPALIATD HX;

HaJIM4Msl Pa3BUTOIO HKOJOTHMYECKOTO MBIIUICHUS, AKOJOTMYECKOU KYJIbTYPHI,
OMbITA JESITENIBHOCTH HKOJOTUYECKOW HAMpPaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS
MMU B TIO3HABATEJIbHOM, KOMMYHHUKATUBHON M COIIMAIBHOW MPAKTHUKE, CIIOCOOHOCTH M
YMEHHUS aKTUBHO MPOTUBOCTOSITH UACOIOTHH XemModoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U OOIIECTBEHHON IIPAKTHUKH;

MOHUMAaHUS CHeU(PUKA XUMHUHM KaK HayKd, OCO3HaHUs €€ poir B POpMUPOBAHUU
palMOHAIPHOTO HAYYHOTO MBIIIICHUS, CO3JaHUW IIEJIOCTHOTO MpeJCTaBICHUs 00
OKpY)KaIOIIEM MHpPE KaK O €IMHCTBE MPHUPOJLI U 4YENOBEKa, B MO3HAHUHU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPoOIeM COXpaHSHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM ISl COBPEMEHHOW ITUBUIIM3AIUU: B
e€ TYMaHHCTHYECKON HAIpaBJICHHOCTH M BaXXHOW pOJIM B CO3JaHUM HOBOH 0Oa3bl
MaTepUaIbHON KYJIbTYphI, PEIICHUH TJI00AIBHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHS
YeJIOBEUECTBa — CHIPhEBOM, YPHEPTETUUECKOM, TTUIIIEBON M AKOJIOTHYECKOW O€30IacCHOCTH,
B Pa3BUTHUU MEIUIMHBI, OOECIEUEHUU YCJIOBHH YCIEIIHOTO TpyAa U SKOJOTHYECKHU
KOM(OPTHOM KM3HH KaXJO0T0 YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTU: MOHUMAHMS CYIIHOCTH METOJIOB TO3HAHUS,
HCIIOTb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh IOJydaeMbIe
3HAHUS JJIS aHaou3a U OOBSCHEHHS SIBJICHUN OKPYXAIOIIETO MUPA U MPOUCXOASIINX B
HEM M3MEHCHHMM, YMEHHS JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHS Ha OCHOBE HAyYHBIX
(aKTOB M UMEIOIIUXCS TAHHBIX C 1IEJIbI0 TTOJYYEHUs JOCTOBEPHBIX BHIBOIOB;

CITIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJI30BaTh XUMHYECKHE 3HAHUS ISl PEIICHHS
mpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIIUSIX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON IEATeIIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTU K HETPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BAHUIO,
K aKTUBHOMY TMOJIy4YEHUIO HOBBIX 3HAHHUW MO XMMHUHU B COOTBETCTBUU C KUZHEHHBIMHU
MOTPEOHOCTSMH;

UHTEpeca K OCOOEHHOCTSM TpyAa B pPa3IU4HBIX chepax mnpodecCHOHANTbHOMI
TSI TETbHOCTH.

METAIIPE/IMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe pe3yabTaThl OCBOSHUS yUeOHOTO peaMeTa « XUMUs Ha YPOBHE
CpeaHero oo1ero oopa3oBaHus BKIHOYAIOT:

3HAYUMBbIC JUTS dopmMupoBaHHS MUPOBO33PECHUS 00yJaronmxcs
MEXAUCUUIIIMHAPHBIE  (MEXIpeIMEeTHbIe) OOIeHayuyHble TMOHATHUSA, OTpa)Karolue
[IEJIOCTHOCTh HAYYHON KapTHUHBI MHpa U CreNU(UKY METOIOB MO3HAHMS, UCTIOIb3yEMbIX



B ©CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO, DHEPTrHs, SBICHHE, MPOIECC, CHUCTEMA,
Hay4HBIA (aKT, TPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIeI0BaHUE,
HaO0JII0/IeHUE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHUE);

yHUBEpCcaJbHble y4eOHbIe JelcTBUS (TTO3HABATENbHBIE, KOMMYHHUKATHUBHEIE,
peryisTHBHbIE), oOecrneunBaromuye (GpopMupoBaHue (QYHKIIMOHAIBHON T'PaMOTHOCTH U
COITMATFHON KOMIIETSHIIMH 00yJaroIINXCs;

CIOCOOHOCTh OOYYalOlIUXCsl MCIOJIb30BaTh OCBOCHHBIE MEXKIUCUUILIMHAPHEIE,
MHPOBO33PCHUCCKUE 3HAHUS M YHUBEpPCAJIbHBIC yUeOHbBIE ACHCTBUS B MMO3HABATEIBLHON U
COLMAIBHOMN MIPAKTHUKE.

MeramnpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATBHBIMUA YUYSOHBIMHU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JI€UCTBUSMU.

OBiaeHue yHUBEPCAJbLHBIMHI YUeOHBIMU MO3HABATEIbHBIMU 1€HCTBUSIMU:

1) 6a30Bble JJOrNYecKHe AeiicTBUSA:

CaMOCTOSTEIHHO (OPMYIHUPOBATh M aKTYaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETISATD IS ACATEILHOCTH, 3a/1aBas MapaMeTPhl U KPUTEPHH UX JOCTHKCHHUS,
COOTHOCHUTD PE3YyJbTATHI ACATEIHHOCTH C MIOCTABICHHBIMHU LICJISIMHU;

HCIIONIh30BaTh IIPH OCBOCHHHM 3HAHWW TPUEMBI JIOTMYECKOTO MBINIICHUS —
BBIJICJISITh  XapaKTepHbIE TMPU3HAKKA TIOHSATUW W YCTaHABIMBATh HX B3aHUMOCBS3b,
HCIIOIh30BaTh COOTBETCTBYIOIIME TOHATHS IS OOBSCHEHHUS OTICIBHBIX (DAKTOB M
SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH JUIA KiIaCCU(DHUKAIIMK BEMIECTB M XUMHYECCKUX
peaKuuii;

yCTaHABJIUBATh MPUUNHHO-CJICJICTBEHHBIC CBA3U MEXKY U3Yy4aeMbIMH SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JIEAyKTUBHbBIC, TI0 AHAJIOTHH),
BBISBJISAITH 3aKOHOMEPHOCTH M MNPOTUBOPEYHST B  PacCMaTPUBAEMBIX  SBJICHUAX,
bopMyIHUpOBaTh BHIBOJIBI M 3aKJIFOUCHUS;

MPUMEHSATh B TMPOIECCE ITIO3HAHUSI, HUCIOJIb3yeMble B XHMHUU CHUMBOJIMYECKUE
(3HaKOBBIC) MOEIIH, TPEOOPA30BBIBATH MOJICIIbHBIC TIPEACTABICHUS — XUMHUECKUN 3HAK
(cuMBOI) dJeMEHTa, XUMHUYECKass (GopMmysa, ypaBHCHHE XMMHYECKON pPEaKIUh — IPHU
pelieHnr Y4eOHBIX IMO3HABaTENbHBIX M MPAKTUYECKHX 3ajad, MPUMEHSITh Ha3BaHHbBIC
MOJICJIbHbIE TIPEACTABICHUS JUISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX
BEIIIECTB U XUMHYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTeIbLCKHE IeCTBUSA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOI'0 MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHil;

dbopmMynupoBaTh 1M U 3a/Jauyd HCCIEAOBAHUS, MCIOJIb30BAaTh MOCTaBJICHHBIE U
CaMOCTOSITEIHPHO CPOPMYIMPOBAHHBIE BOIMPOCH B KAa4e€CTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI i1l (DOPMHUPOBAHUS THUIIOTE3bl MO TPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

BJIQJICTh HaBBIKAMU CAMOCTOSTEIIBHOTO TUTAHUPOBAHUS U TIPOBEICHUS YUCHUUECKUX
DKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHS HAOMIOJaTh 3a XOAOM IIpolecca,
CaMOCTOSITEIbHO TPOTHO3MPOBATh €ro pe3yibTar, (OpMyIupoBaTh 000OIIEHUS U



BBIBOJIBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJbTAaTOB MCCIENOBaHUS, COCTaBIATH
000CHOBaHHBINM OTYET O MPoOJIeTIaHHON padoTe;

IpHOOPETATh ONBIT YYEHUYECKON UCCIIE0BATENIbCKOW U IPOEKTHOM JI€ATENbHOCTH,
HPOSIBJIATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOUCKY METOJIOB PEIIECHUS
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3INYHbIX METOJ0B [TO3HAHMUS.

3) padora ¢ unopmanueii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMHGMOpManuu (Hay4yHO-TOMYJISpHas
JAUTEpaTypa XUMHUYECKOTO COJIEpKaHMs, CIpaBOYHbIE MOcoOus, pecypcbl MHTepHeTa),
aHAJIM3UPOBATh MH(POPMALIMIO PAa3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTHUECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HENTPOTUBOPEUYUBOCTE;

(bopMyIHpOBaTh 3alPOCHl U MPUMEHATH PA3JIMYHBIE METOJIbI IIPH ITOUCKE U OTOOpE
uHpOopMalMU, HEOOXO0AUMOI JUIsI BHIIOJTHEHUS YUeOHBIX 3a/1a4 ONpeesIEHHOIO THIIA;

npuoOpeTaTh  OMNBIT  HMCHOJB30BaHUA  HMH(OPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUI U Pa3JInNYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPATH ONTHUMANbHYIO (OpMYy MpeAcTaBiIeHHUS HHPOpMaLUU
(cxemsbl, rpaduKH, JUarpaMMbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BAaTh HAYUYHBIN SI3bIK B KaueCTBE CPEACTBAa NpHU paboTe ¢ XMMHUYECKOU
uHpopMalMel: NPUMEHATh MEXIIpeIMeTHbIE (PU3NUYecKre U MaTeMaTUYeCKHe) 3HaKU U
CUMBOJIBI, POpPMYJIbI, a00pEBUATYPHI, HOMEHKIIATYPY;

UCMOJb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPE/ICTBa
HaTrJIsTHOCTH.

OBi1ajeHne YHUBEPCAJbHBIMH KOMMYHUKATHBHBIMU 1eiCTBUSIMU:

3a/laBaTh BONPOCHI IO CYHIECTBY OOCYX JaeMOWl TeMbl B XOJ€ JAuajora W/wiu
JMICKYCCUH, BBICKA3bIBaTh HICH, (HOPMYIUPOBATH CBOM IPEITIOKEHHS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAlMENl pe3ylbTaTOB II03HABATEIBHOM  J1E€ATEIbHOCTH,
MOJIYUEHHBIX CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHUKAMH MpPU BHIIOJHEHUU
XMUMHUYECKOTO 3KCIIEPUMEHTa, MPAKTUYECKOM pabdoThl MO HCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEILECTB, peaju3alud y4yeOHOro MpoekTa U (HOpMYIHPOBATH BBIBOJBI IO
pe3ysbTaraM IPOBEAEHHBIX MCCIEJOBAaHUM MYTEM COTJACOBaHMUS IO3ULUN B XOJH€
00CyXIeHUs U 0OMEHa MHCHHSIMU.

OBiajeHne YHUBEPCAJbHBIMH PeryJIATHBHBIMM e CTBUAMM:

CaMOCTOSITEIbHO  IUIAHMPOBaTh M OCYILIECTBJIATH CBOIO  IMO3HABATEIbHYIO
NEeATENbHOCTh, OINpeAensss €€ LeaM W 3aJadd, KOHTPOJMpPOBaTb M IO Mepe
HEOO0XOAMMOCTH KOPPEKTHUPOBATh MpeIaraeMblii allrTOPUTM JIEHCTBUI NP BBHITOTHEHUN
y4eOHBIX U HCCIE0BaTeNIbCKUX 3ajJlay, BHIOMpaTh Hambosiee 3P(GEeKTUBHBIA CIOCOO HX
pELIEHUs ¢ YYETOM MOIYUYEHUS HOBBIX 3HAHUH O BEILIECTBAX U XUMUYECKUX PEAKIINX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIeATEIbHOCTH Ha OCHOBE CaMoaHalu3a U
CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATBI



10 KJIACC

[IpenMeTHbIe pe3yiabTaThl OCBOEHUS Kypca «OpraHuyeckasi XuMus» OTPakaroT:

c(hOpMHUPOBAHHOCTh MPEJICTABICHUN O XUMUYECKON COCTABISIONICH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA, POJIM XMMUU B TIO3HAHUU SIBJIEHUH MPUPOABI, B GOPMUPOBAHUHU
MBIIUJICHUS. U KYJIbTYPhl JTUYHOCTH, €€ (YHKIMOHAIBHONW T'PaMOTHOCTU, HEOOXOIUMOM
JUISL pEelIeHHs] MPAKTUYECKUX 3a7ad M 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHHS K
CBOEMY 3/I0POBbIO U IIPUPOJIHOM CPEJIE;

BIIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJIATAOIIIHE
MNOHATHS (XUMUYECKUN DIIEMEHT, aTOM, OJJIEKTpOHHas o0O0JI0YKa aToMa, MOJIEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, XHUMHUYECKas CBS3b, CTPYKTypHas (opmyna
(pa3BépHyTas M COKpaIIEéHHas ), MOJIb, MOJISIpPHAs Macca, MOJIIPHBIN 00BEM, yriaepoIHBIN
CKeJeT, (PyHKIMOHANbHAs TPYyIa, paauKail, U30MepHsl, H30Mepbl, TOMOJIOTUYECKUN P,
TOMOJIOTH, YTJIEBOJOPOJIbI, KHUCIOPOJ M a30TCOAEpKalllue COEOUHEHHUs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIMHEHUs); TEOPUH U 3aKOHBI
(Teopust cTpoeHus: opraHnyeckux BemectB A. M. bytnepoBa, 3aKOH COXpaHEHHS] MacCChl
BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUI A3BIK XMMHH; MUPOBO33PEHUECKHE 3HAHUS,
JeXale B OCHOBE NMOHUMAHUSI NMPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKHUX SIBJICHUU,
(dakToNOrMuyecKre CBEJEHUS O CBOICTBaxX, cCOCTaBe, IOJY4eHHMH M O€30MacHOM
UCIOJIb30BAHUM  BAKHEHMIIMX OpPraHMYECKUMX BEIIECTB B OBITY U MPAKTUYECKOH
JeATEIbHOCTU YEJIOBEKA;

c(OpMHUPOBAHHOCTb YMEHUH BBISABISATh XapaKTepHble MPU3HAKU IOHSATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, MCIOJIb30BAaTh COOTBETCTBYIOLME TMOHATUS TIpHU
ONMCAHUU COCTaBa, CTPOCHUS U NIPEBPAILCHUI OPraHUYECKUX COCIUHEHN;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY  JUIS
COCTaBJIEHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, cokpauiéHHOW) (opmyn
OpraHMYECKUX BELIECTB M YpPaBHEHUH XMMHYECKUX pEaKLUWi, W3rOoTaBIMBATH MOJEIN
MOJIEKYJI ~ OpPTaHWYECKMX BELIECTB JUI  WJUIKOCTPAUMM HUX  XMUMHUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMHUPOBAHHOCTh YMEHUH yCTAHAaBIMBATH MPUHAMIEKHOCTb H3YyYEHHBIX
OpPraHMYECKHX BEIIECTB [0 UX COCTaBY M CTPOCHHIO K OINpeNe’IEHHOMY KiIaccy/Tpymie
coeMHEHUN  (YrieBONOpOAbl,  KHUCIOpPOA M a30TCOAEpKallue  COEIUHEHUS,
BBICOKOMOJIEKYJIIDHBIE COEIMHEHHUSA), JaBaTb WM Ha3BaHMs [0 CHCTEMATUYECKOHN
Homenknarype (IUPAC), a Ttaxke NpUBOAUTH TPHUBHAIbHBIE HA3BaHUS OTAEIbHBIX
OpraHMYECKUX BELIECTB (ITWJIEH, MPONWIEH, aleTUJIEH, STWICHIJIMKOJIb, TJIULEPHH,
denon, dopmanpaerun, aneTanbIeryj, MypaBbUHAs KHCIIOTa, YKCYCHas KHUCIJOTa,
OJIEMHOBAsi KUCIJIOTA, CTEAPUHOBAs KHUCJIOTA, TJIIOK03a, (PPyKTO3a, Kpaxmal, HEeI0I03a,
TJIMLWH);

c(OpMUPOBAHHOCTH YMEHUS OIPENEISATh BUIbl XUMUYECKON CBA3H B OPraHUUYECKUX
COEJIMHEHUsX (OAMHAPHBIE U KPAaTHBIE);



cOpMHUPOBAHHOCTh ~ yYMEHHsSI MPUMEHSATh  IOJOXKEHUST TEOPUH  CTPOCHUs
oprannueckux BemectB A. M. BbytnepoBa nansi oObSCHEHHMS 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (PU3NYECKUE U
XUMHUYECKUE CBOWCTBA THUIWYHBIX TPEICTABUTENICH Pa3IMYHBIX KIIACCOB OPTaHMYECKHX
BElIECTB (METaH, 3TaH, STWJIECH, MPOMWIEH, aleTWwieH, OyraaueH-1,3, MmeTunOyTaaueH-
1,3, OeH30i1, METaHOJ], 3TaHOJ, ATWIECHIVIMKOJb, TJIMLUEPUH, (EHOJ, aleTalbIeruI,
MypaBbHHAs U YKCYCHas KHCIOTBI, TJIIOKO3a, Kpaxmaj, LEeJUII0JI03a, aMHUHOYKCycCHas
KHUCJIOTa), WIUIIOCTPUPOBATh TEHETHUYECKYI0 CBS3b MEXKIY HHMH YPaBHCHUSMHU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUIA C UCMIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(OpPMHUPOBAHHOCTh YMCHHSI XapaKTEpU30BaTh HMCTOYHUKUA YTIJIEBOJOPOJTHOTO
CeIpbs (He(Th, MPHUPOAHBINA Ta3, Yroiib), CIOCOOBl WUX MEpepabOTKH M MPAKTUYECKOE
PUMECHECHHE MTPOTYKTOB NIEPEepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOAUTH BBIYUCICHHSI 10 XUMHUECKUM YPaBHEHUSIM
(Maccbl, 00BEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM NPOJAYKTa pEaAKUHUH I10
U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WM MPOTYKTOB
peakuun);

c(hOpMHUPOBAHHOCTh YMEHHUI BIJIAJIETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX METOJaX
HAyYHOTO TIO3HAHMS, MCIIOIB3YEMBIX B XUMHH MPH H3YUYCHUU BEIIECTB W XHUMHUYCCKHX
sBlieHUN (HaOmoJeHue, M3MEpeHHe, SKCIEPUMEHT, MOJIEITUPOBAaHUE), HCIOIb30BaTh
CUCTEMHBIC XMMWYECKHUE 3HAHUS IS TMPUHATHS PEIICHUH B KOHKPETHBIX JKU3HCHHBIX
CUTYaIIUSX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh, YMEHHUU COOMIOJaTh TMpaBWiIa TOJb30BAHUA XUMHYECKOM
NoCyZ0i 1 1ab0paTopHBIM 000PYIOBAaHUEM, a TAKXKE MIPaBUiIa OOpAIEHHUs C BEIIECTBAMU
B COOTBETCTBHUU C MHCTPYKIIMSIMH 10 BBITIOJTHEHUIO JJa00PATOPHBIX XUMUUYECKUX OITBITOB;

chOpMHUPOBAHHOCTh ~ YMEHHUW  IUIAHUPOBATh M  BBHINONHATH  XUMHUYECKUUH
DKCIIEPUMEHT (TIPEBPAIICHUS OPTaHWYECKHX BEIICCTB INPU HArPEeBaHWU, TOJyYCHUE
ATHJIEHA U HM3YyYEHHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIIMU OPTaHUYECKUX BEIIECTB,
JeHATypaIisl OCJIKOB NMPH HArpeBaHWM, IBETHBIC PEaKIMU OEIKOB) B COOTBETCTBUU C
MpaBWJIaMH TEXHUKUA O€30MaCHOCTH MPU OOpaIeHHH C BENIECTBAMHU U J1a00paTOPHBIM
0o0OpyOBaHWEM, TPEICTABIATh PE3YNbTaThl XUMHUYECKOTO JKCIEpUMEeHTa B (opme
3aliCH ypaBHEHUH COOTBETCTBYIOIIMX pEAKIHii U (OPMYyTUPOBATH BHIBOJBI HA OCHOBE
ITHX PE3YJIbTATOB;

chOpMHUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  aHAJU3UPOBATh  XUMHUYECKYIO
UH(OPMAIIHIO, TTOIYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeICTBAa MaccOBOW MHGpOpMAIIUH,
WuTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHU COOIIOATH MpaBUiIa SKOJIOTHYECKH EJIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JIEATEIBLHOCTH B IIEJISAX COXPAHCHUS CBOETO 3JI0POBBS U
OKpYXKaroIIed MNPUPOJHONW CpeAbl, OCO3HABaTh OIACHOCTHh BO3JCHCTBUS HA IKUBbBIC
OpraHW3Mbl OIPEICAEHHBIX OPTraHMYCCKUX BEIISCTB, MOHUMAast cMbICH mokasarens [T/1K,
MOSICHATh HAa TMpPUMEpax CIOCOObl YMEHBINEHUS W TPEIOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;



JUIs  O0y4arolMXCsl € OIPAaHUYEHHBIMM BO3MOMKHOCTSMHU 370POBbS: yMEHHE
NOPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX MeETOJaX II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUMH;

JUIS CJETbIX U CJIA0OBUIAIIMX OOYYaroIIMXCs: YMEHHE MCII0JIb30BaTh PeIbePHO-
TOYEUYHYIO crucTeMy o0o3HaueHuit JI. bpaitng 11 3anucu XuMuyeckux GopMyiI.

11 KJJIACC

[IpeameTHbIE pe3yabTaThl OCBOCHHS Kypca «OOmias W HeopraHuyeckas XHMHS»
OTPaXKaIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN: 0 XMMHUYECKON COCTABIISAIONICH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA, POJIM XUMUU B TTO3HAHUU SBJICHUI MPUPOJIBI, B GOPMUPOBAHUHU
MBIIICHUSI U KYJIbTYPBl JIMYHOCTH, €€ (DYHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOAMMOI
JUISL PEIICHUs] TPAKTUYECKUX 3a/ad W HKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO ¥ IPUPOJAHOM CPEJE;

BJIAJICHUE CUCTEMON XMMHYECKHX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIOJIATAOIINE
MOHATHSA (XMMHUYECKUH JJEMEHT, aToM, H30TOIl, S-, p-, d- 3JEeKTpOHHBIE OpOUTAIH
aTOMOB, HOH, MOJICKYJIa, MOIJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJICHHUS, XUMHUYECKash CBs3b (KOBAJICHTHAaS,
WOHHAs, METaJUIMYecKas, BOJAOPOAHAs), KpUCTAINYECKAsT PeIETKa, TUMBl XUMHUYECKUX
peakiuii, pacTBOpP, SJIECKTPOJUTHI, HEIICKTPOIUTHI, JICKTPOJIUTHYECKAsT TUCCOLMAINS,
OKHCITUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XHUMHYECKOW pEaKIUU, XUMHUYECKOE
paBHOBECHE); TEOPUHM M 3aKOHBI (T€OpUS  DJIEKTPOIUTHUYECKON  JTUCCOIMAIIUH,
nepuoauueckuid 3akoH J[. M. MeHneneeBa, 3aKOH COXpaHEHUsI MAacChl BEIIECTB, 3aKOH
COXpaHEHHUsI W TPEBPAILCHUS SHEPTUM TPU XUMHUYECKUX PEaAKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHIN SA3BIK XUMHH, MHUPOBO33PEHUECKHME 3HAHMs, JIEXkKaIlMe B OCHOBE
MOHUMAHUS TPUYMHHOCTH W CHCTEMHOCTH XHUMHUYECKHX SBJICHHUH, (aKTOJIOTHUECKHUE
CBEJICHUSI O CBOMCTBAX, COCTABE, MOJTYUYEHUN U O0€30MaCHOM MCIOJIb30BAHUH BaYKHEUIIIUX
HEOPraHUYECKUX BEIICCTB B OBITY U MPAKTHYECCKOH JCSITEIHHOCTH YeJIOBEKa;

c(hOpMUPOBAHHOCT, YMEHUM BBISBIATH XapaKTepHbIE TMPU3HAKU TOHSTHH,
yCTaHABJIWBATh WX B3aHMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATUSA TPU
OTMCAaHUU HEOPTaHMYECKUX BEIIECTB U UX MPEBPAICHUM;

c(OpMHUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMUYECKYK) CHMBOJHMKY IS
cocTaBjeHus (GOpMYJ BEIICCTB U yPaBHEHUN XUMHUYECKUX PEAKIMi, CHCTEMAaTHUYECKYIO
HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTHAEJIbHBIX HEOPraHUYECKUX
BeIEeCTB (yrapHbId ra3, yrieKUCIbINA ra3, aMMHaK, Tali¢Has U3BECTh, HEralméHas U3BECTh,
MUTHEBAs COMA, MUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUU OMPEACNATh BAJECHTHOCTh U CTENEHb OKHCIICHHS
XUMUYECKUX 3JIEMEHTOB B COCJUHEHHUSX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(koBajieHTHAas, MOHHAs, METa/NIMuecKasi, BOJOpPOJHAs) B COCAUHEHUSX, THUI
KPUCTAJUTMYECKON pPermETKN KOHKPETHOTO BelllecTBa (aTOMHAs, MOJICKYJISIpHAs, HOHHAs,
METaJUIMYeCcKas ), XapaKTep cpe/ibl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHECHMUIA;



c(OPMUPOBAHHOCTh YMEHHMI YyCTaHaBIMBAaTh IPHUHAUIEKHOCTh HEOPraHUYECKUX
BEIIECTB II0 UX COCTaBy K OINpeAEIEHHOMY KiIacCy/TpyIie COeIMHEHHH (IIpocThie
BEUIECTBA — METAJUIbl M HEMETaJUIbl, OKCHJbl, OCHOBAaHHUSA, KHUCJIOTBI, aM(OTEpHbIE
TMIPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICHI TNepuoanydeckoro 3akona J[. .
MenneneeBa M JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOrHOCTUYECKYIO (D YHKLINU;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX 2eMeHTOB |4 mnepuonoB Ilepmonnueckoil CHCTEMBI XUMHUYECKHUX
anemeHToB J[. V1. MenneneeBa, UCTIONb3ys NOHATUS «S-, P-, d-2JEKTPOHHBIE OPOUTAIINY,
«QHEPreTUYeCKue YypOBHU», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHUS  CBOWCTB
XMMHMUYECKHX 3JIEMEHTOB M HUX COEIMHEHUH IO mepuoaaMm M rpynmnam l[lepuonnueckoin
CHCTEeMBI XUMHYeCKHX 3emMeHToB /1. . Menaeneena;

c(OpMHUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh (OMUCHIBATh) OOLIME XUMUYECKHE
CBOICTBA  HEOPraHMYECKHUX  BEIIECTB  pa3IMYHbIX  KJIACCOB,  MOJTBEPKIATh
CyLIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXAY HEOPraHMYECKMMH BEIECTBAMHU C
MOMOUIBIO0 YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHHUS KIACCU(PHUUUPOBATH XUMHMUYECKUE PEAKUUU IO
pa3IMYHbIM MPU3HAKaM (YHCIy U COCTaBY PEarupyrolux BEIIECTB, TEINIOBOMY 3P HEKTy
peaKkuM, HU3MEHEHHIO CTENeHEeHl OKUCIeHHsS JJIEMEHTOB, OOpaTUMOCTH pPEaKIHH,
YYaCTHIO KaTalllu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATH ypaBHEHMs PEakIMil pa3iHyHBIX THIIOB,
MOJIHbIE M COKpAILEHHbIE YpaBHEHUsI peaklnii HOHHOTO OOMEHa, YUUThIBasl YCIOBUS, IPU
KOTOPBIX 3TH PEAKIIMK UIYT JO KOHLIA;

cOpMHUPOBAHHOCTb ~ YMEHUH  MPOBOAMTH  pEakUuu,  NOJITBEPKAAoIne
KaueCTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHMYECKHX BEILIECTB, PAaCllO3HABATH OIBITHBIM
yTEéM MOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUM packpbIBaTh CYILIIHOCTb OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3THUX
peaxkuui;

c(OpMHUPOBAHHOCTb YMEHHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOU
peaKkuy OT Pa3IMYHBIX (PAKTOPOB; XapakTep CMELICHHS XHMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTHU OT BHeIIHero Bo3aencTsus (nmpunuun Jle [arense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMUUECKHUE MPOLIECCHI, JICKAIIHE B
OCHOBE IIPOMBIIUIEHHOTO T[OJYYEHUS CEpPHOM KHUCJIOThI, aMMHakKa, a TaKxke
c(hOpMHUPOBAHHOCTH MPEJACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIAX M SKOJIOTMUYECKHUX
npobiaemMax XUMUYECKOTO MTPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUIN MPOBOAUTH BHIYUCICHUS C UCIOJIb30BAHUEM MOHSATHUS
«MaccoBast JI0Js1 BELIECTBAa B PacTBOPE», 00OBEMHBIX OTHOIIEHUH ra30B MPH XUMUYECKHX
peakuusax, Macchl BelECTBA UM 00bEMA T'a30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OHOTO M3 YYAaCTBYIOIIUX B PEAKIIUU BEIUIECTB, TEIUIOBOTO 3 dekTa
peakuny Ha OCHOBE 3aKOHOB COXPAaHEHHs MAacChl BEIECTB, IPEBPAILCHUS U COXPAHEHUS
SHEPIuH;



c(OpMHUPOBAHHOCTh YMEHUH COOJIOJaTh MpaBWIIa I[OJIL30BAHUS XHUMHYECKOU
NoCy0i 1 1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKE MpaBUiIa OOpallleHus C BEUIECTBAMU
B COOTBETCTBUHU C HHCTPYKIHUSMU TI0 BHITIOJTHEHUIO Ta00PATOPHBIX XUMHUECKUX OTBITOB;

chOpMHUPOBAaHHOCTh ~ YMEHHUW  IUIAHUPOBATh M  BBINOJHATH  XUMHUYECKUH
IKCHEpUMEHT (Pa3lIOKEHHWE TEPOKCHIAa BOJAOpPOJAa B MPHUCYTCTBUH KaTalu3aTopa,
OTIpeJIeJICHHE Cpe/Ibl PAcTBOPOB BEUIECTB C MOMOIIBI0 YHUBEPCAJIBHOTO WHIMKATOPA,
BJIMSTHAE PA3UYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKlWH, PEaKIMi HOHHOTO
oOMeHa, KayeCTBEeHHbIEC PEaKINK Ha Cynab(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHWUS, PEIICHUE SKCIIEPUMEHTATIBHBIX 3a7a4 1Mo TeMaMm «MeTtamie u «Hemerammby)
B COOTBETCTBUU C MpaBUJIaMH TEXHUKU OE30MACHOCTHU MPHU OOpAIllEHUU C BEIIECTBAMU U
7abopaTopHBIM  O00OPYJOBAHUEM, NpEeACTaBISATh  PE3yAbTaThl  XUMHUYECKOTO
JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHH COOTBETCTBYIOIIUX pEaKUuil U
(dbopMyIHpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YIbTATOB;

chOpMHUPOBAHHOCTh ~ YMEHUH  KPUTHUECKH  aHAJU3UPOBATh  XUMHUYECKYIO
uH(pOpMALIMIO, TOJYyYaeMyl M3  pa3HbIX HCTOYHMKOB (CpeAcTBa  MAacCOBOM
KOMMYHHKaluu, THTepHeT u Apyrux);

c(OpMHUPOBAHHOCTh YMEHHI COOII0ATh MpaBuiIa HKOJIOTMYECKH LEIecO00pa3HOro
MOBEJICHUS B OBITY U TPYJIOBOM NIEATEIHLHOCTH B IIENISIX COXPAHEHUS CBOETO 3JI0POBBS U
OKpY)KaloIel TPUPOAHON Cpeapl, OCO3HABATh OMACHOCTh BO3JCHCTBHUS Ha IKUBBIC
OpraHu3Mbl OMpeNeNEHHBIX BEIIecTB, MOHUMAas cMbich nokazarens [IJIK, mosicHaTe Ha
npUMepax CrocoObl YMEHBIICHUS M TPEAOTBPALICHUS WX BPETHOTO BO3JCHCTBHUSA Ha
OpraHu3M YeJIOBEKa;

Ui O0yYaromMXcsli C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/IOPOBBSI: yMEHHE
OPUMEHSITh 3HAaHUA OO0 OCHOBHBIX JOCTYHMHBIX METOJaX II0O3HAHUA BEIIECTB U
XUMHUYECKHUX SBIICHU;

JUTSL CIIETIBIX W CIA0OBUISMIIMX OOYYArONIMXCS: YMEHUE HCIOJIb30BaTh penbedHO-
TOYEYHYIO cucTeMy o0o3HaueHui JI. bpaitng mis 3anucu XumMuyeckux GopMyit.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HanmeHnoBaHMe pa3ae/ioB U TeM JuekTpoHHbIE (HUGPOBbIE)
n/m | NporpamMmbl KosmuecTBo yacos o0pa3oBaTe/ibHbIE PeCypPChI
Bcero Konrpouasbnsie | IIpakTuyeckue
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKO XUMHUH
[IpenMer opraHnyecKOil XUMHUU.
1.1 Teopust CTpoeHUS OPraHUuYECKUX 3 https://orgchem.ru/
coenunenunit A. M. byrieposa
Wroro no pazneny 3
Pa3nes 2. Yraesogopoasl
[IpenenbHbIe YyTI€BOAOPOABI —
2.1 pel e HOPOA 2 https://orgchem.ru/
AJIKaHbI
HenpenenbHble yriieBogopoabL:
2.2 pel I* AOPOR 6 1 https://orgchem.ru/
AJIKEHbI, AJIKaJIUECHbI, AITKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 https://orgchem.ru/
[IpupoiHbIE HICTOUYHUKHT
2.4 PHpo 3 1 https://orgchem.ru/
YTJIEBOIOPOOB U UX MepepadoTKa
Hroro no paszneny 13
Paszgea 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust
3.1 Crnuptsl. denon 3 https://orgchem.ru/
Anpaeruasl. KapOoOHOBBIE KUCTOTHI.
3.2 ACTiA P 7 1 https://orgchem.ru/
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1 https://orgchem.ru/
Hroro no paszneny 13




Pasznen 4. A3oTconepxkaiye OpraHudecKkue coeIuHeHus

4.1 AMuUHBI. AMUHOKHUCTIOTHI. benku 3 https://orgchem.ru/
Uroro no pazneny 3
Pa3znea 5. BbicokoMoJIeKyJIsIpHbIE COeINHEHUS
5.1 [Tnactmaccel. Kayuyku. Boigokna 2 https://orgchem.ru/
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB a4 ) )
I10 I[TPOI'PAMME




11 KJIACC

Ne
o/ HaumeHoBaHuUe pa3aesioB U DJleKTPOHHBbIE (IU(pPOBHIE)
I TeM NMPOrpaMMbl Kosan4yecTBO yacon oOpa3oBaTeJibHbIE PeCcypChl
Bcero Konrpoubn | IIpakTHyec
ble pad0Thl | Kue padoThl
Paznen 1. Teopernueckue 0CHOBbLI XUMHH
CrtpoeHnue aToMOB. https://foxford.ru/wiki/himiya?utm_source=f
[Tepuonuueckuii 3aKoH U oxmedia utm medium=media
1.1 Ilepnoanueckas cucrema 3 utm campaign=media_all all wiki-himiya
XUMHYECKHX JIEMEHTOB /J. utm_content=27072022 article-chemistry-
W. MeuneneeBa online
https://foxford.ru/wiki/himiya?utm_source=f
CtpoeHue BeliecTna. oxmedia utrp mediumzmedia e
1.2 MHOrooGpasue BelecTs 4 utm campaign=media_all all wiki-himiya
utm_content=27072022 article-chemistry-
online
https://foxford.ru/wiki/himiya?utm_source=f
oxmedia utm_medium=media
1.3 XUMHYECKUE pEeaKIuu 6 1 1 utm_campaign=media_all all wiki-himiya
utm_content=27072022 article-chemistry-
online
Uroro no pazneny 13
Pa3znen 2. Heopranuveckasi Xumus
https://foxford.ru/wiki/himiya?utm_source=f
oxmedia utm_medium=media
2.1 Mertaiisl 6 1 utm_campaign=media_all all wiki-himiya
utm_content=27072022 article-chemistry-
online




https://foxford.ru/wiki/himiya?utm_source=f
oxmedia utm_ medium=media

2.2 HemeTamsl 9 1 1 utm_campaign=media_all all wiki-himiya
utm_content=27072022 article-chemistry-
online
https://foxford.ru/wiki/himiya?utm_source=f

CEA3h HEODMAHNECKIX 1 oxmedia utm_ medium=media
2.3 o FaHI/I'-IGC}:I)G/IX BOLICCTE 2 utm_campaign=media_all all wiki-himiya
P m utm_content=27072022 article-chemistry-
online
Wroro no pazneny 17
Pa3nen 3. XuMus u :KU3Hb
https://foxford.ru/wiki/himiya?utm_source=f
oxmedia utm medium=media

3.1 XUMHS U )KU3HD 4 utm_campaign=media_all all wiki-himiya
utm_content=27072022 article-chemistry-
online

Uroro no pazneny 4
OBIIEE KOJIMYECTBO 34 ) 3

YACOB I10 TTPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJI51 YHEHUKA

* Xumusa, 10 xkmacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.W., JIpo3nos
A.A., Jlyaun B.B.; mon pemakumeit Jlynumna B.B., OOmectBo ¢ orpaHnyeHHOMN
OTBETCTBEHHOCTBLIO «JIPODAY; AKIMOHEPHOE 00111eCTBO «31aTepCcTBO
«ITpocBemienue»
» Xumus, 11 kmace/ Epemun B.B., Ky3smenko H.E., JIpoznoB A.A., Jlynun B.B.; ox
penakuueit Jlynuna B.B., O6mecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «JIPODANY;
AxnmonepHoe o6miectBo «M3narensctBo «lIpocBemienue

METOAUYECKHUE MATEPUAJIbBI IJISA YYUTEJIA

1. PabGouas mporpamma y4yeOHOro mnpeamera «XuMus» Ha 0a30BOM ypOBHE
cpenHero obmero oopazosanus k YMK no xumuu B. B. Epemuna, H. E. Ky3smenko, B.
N. Tepenuna, A. A. [dpo3nosa, B. B. JIlynuna u MeToaM4YecKre PEKOMEHIAIMU MO €€
coctaBieHuto (aBtopsl B. B. Epemun, A. A. [posmos, M. B. Epemuna, 3. IO.
Kepumos).
2. Meroanueckoe mocobmue k yueOHuky B. B. Epemmna, H. E. Ky3pmenko, B. N.
Tepenuna, A. A. Jlpo3nosa, B. B. Jlynuna «Xummus. ba3zoBwiii ypoBenb. 10 kimaccy»
(aBTopsl B. B. Epemun, B. . Maxonuna, O. 0. Cumonosa, 1. B. Epemuna, A. A.
Hpo3nos, 2. 1O. Kepumog).
3. Meroanueckoe mocobue k yueOHuky B. B. Epemmna, H. E. Ky3pmenko, A. A.
Hpoznosa, B. B. Jlynuna «Xumus. bazoBbiii ypoBenb. 11 kmacce» (aBropsl B. B.
Epemun, B. 1. Maxonuna, O. FO. Cumonosa, 1. B. Epemuna, A. A. [Ipo3nos, 3. IO.
Kepumos).
4. Pabouas terpanp. Xumus. ba3ossiii ypoBenb. 10 knacc (aBTopsl B. B. Epemun, A. A.
Hpo3nos, I. A. [Humapesa).
5. Pabouas Tetpans. Xumus. bazoselil ypoBens. 11 knacc (aBropsl B. B. Epemun, A. A.
Hposnos, I'. A. Hlunapesa

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET

1. Enunast xomnexius mudpoBbIX 00pa3oBaTelbHBIX pecypcoB: http://school-
collection.edu.ru/
2. denepanbHbIi 1IeHTP HHGOPMAITMOHHO-00pa3oBaTebHbIX pecypcoB (PLINOP):
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html
3. OtkpeiThii KOemk: Xumust: http://college.ru/himiya/
4. Tloptan ¢dyHAaMEHTATFHOTO XUMUUYECKOTO 0Opa3oBanus Poccuu:
http://www.chemnet.ru/
5. Poccuiickuii ob6meoOpa3oBarenbHbIit moptai: http://experiment.edu.ru/
6. XuMus Ui BceX: MIUTIOCTPUPOBAHHbBIE MAaTEPUAIIBI 10 OOIIEH, OpraHu4ecKou u
Heopranudeckou xumui: http://school-sector.relarn.ru/nsm/
6. Xypnan "Xumusa n Xuzsp - XXI: http://www.hij.ru
7. Mup xumuu: http://chemistry.narod.ru
8. Bupryansnas Xumudeckas [1lkomna: http://him-school.ru
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