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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (efepalibHOM 00pa3oBaTENbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumuss» B oOpa3oBaTelbHBIX oOpraHu3anusax Poccuiickoit @Dexepanuu, pean3yrOIMIAX
OCHOBHBIE 00pa3oBaTeibHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruum pa3BUTUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3paboTKe MNporpaMMbl O XHMHUH, K OIPENEICHUI0 OO0IIei
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHLENTYaJbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJIeH, COJIEp)KaHMsl, PE3YIbTaTOB OOy4eHUs H
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJIOBEKa, a TaKKe H3KOJOrMYeckM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
OpUpoaHON cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4arOLIMXCs HA YPOBHE CPEIHEro
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HA4YEHUs B O3HAHUU MPHUPOJIBI U B MAaTEpUAIbHOM KU3HU OOLIECTBA, a TAKXKe ¢ yUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYIO pojb B COBPEMEHHOM
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUSI B3aMMOCBS3HU
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMOM YacThbl0 MHPOBOM KyJIbTYphl, HEOOXOJWMBIM YCIOBHEM YCHELIHOTO Tpyaa U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HYHEPreTUUecKOil, MHUIIEBOH, SKOJIOrMYeCKOH O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYYaroIIUXcCs, HEOOXOOUMYIO UM JUIs
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» U «OO011as 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUSI KOTOPBIX
SBIISIIOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUHN MO0 HEOPraHUYECKONW XUMHH (C BKJIIOUEHHEM
3HaHUU U3 oOuIel XMMMU) U OpraHudeckod Xxumuu. PopMuUpoBaHUE JAHHOW CHCTEMBbl 3HAHUI



IpU M3Y4YEHUHU MpeaMeTa oOecreyrBaeT BO3MOXHOCTh PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

CrtpykTypa conepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMHUA» chOopMUpOBaHa B NPOrpaMMe 110 XMMHUHM HAa OCHOBE CUCTEMHOIO MOAXO0Ja K M3YyYEHHIO
y4yeOHOro Martepuasia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPHUU CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHYECKUX M DJICKTPOHHBIX IPEICTABICHHUNA O CTPOCHMM BEILECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBaX JAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB 1O
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKkoll XMMHUU IOIYy4aroT
pa3BUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00mIero oOpa3oBaHUsS IEpPBOHAYAIbHBIC
IPEJCTaBICHNUS O XUMUYECKOM CBA3M, KIaCCU(PUKALIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUHU.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMeTe «XuMus» 0a30BOro YpPOBHS pacCMaTpPHBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(akTOJIOrMUECKUE CBEJCHUS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUsS» OO0y4aroIUMCs MPEJOCTaBISAETCS] BOZMOKHOCTh OCO3HATh
3HaUEHUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUMX W METOJIO0JIOTMYECKUX MO3UILINM,
riry0Ke TMOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Envnas cucrema 3HaHUM O BaXHEHMIINX BEIECTBAX, UX COCTaBE, CTPOCHHUH, CBOWCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomnoniHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMu  COJEp)KAHHS, HMEIOIUMU
KyJBTYpPOJIOIMYECKM M MPUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBA3M XMMHHM C JPYrMMH HayKaMM, PacKpbIBalOT €€ poJib B IIO3HABAaTEIBHOM U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAXKCHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, IIOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJIHEHUs 3HAaHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTAIIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1enom coaepxaHue
yuebHoro npeamMera «XUMHS» JaHHOTO YPOBHS U3yUEHUS! OPUEHTHPOBAHO Ha (JOPMHUPOBAHUE Y
00yJaroImuxcsik MUPOBO33PEHUYECKO OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HMIeH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHNYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTb MPUPOHBIX SBICHUI MyTEM IKCIEPUMEHTA
U pelIeHHs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH U TEOPETUYECKUMH IPEANOCHUIKAMH,
OCO3HaHME POJIM XMMHUHU B PEIIEHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MpodiieM cOepekeHust
HHEPreETUUECKUX PECYPCOB, ChIPhs, CO3AAHMSI HOBBIX TEXHOJIOTHHA U MaTEpHAJIOB.

B mulane pemieHuss 3amad  BOCIMTAHUSA, Pa3BUTHS M COLMAIU3aLMU  O0YyYaroIIMUXCs
IPUHSATHIE MPOrpaMMON MO XUMHH MOAXOAbI K OINPEAENCHUIO0 COJAEpKaHUS M IMOCTPOEHUS
npeaMera MpeaycMaTpuBaioT (opMUpOBaHHE YHMBEPCAJIbHBIX YUYEOHBIX NEHCTBUM, MMEIOIIMX
6a30Boe 3HaUEHHE JUISl pa3IMYHBIX BHJIOB JAEATEIBHOCTHU: PELICHUs MTPOo0OJIeM, ONCKa, aHAJIN3a U
0o0paboTku uHPOpMaIUK, HEOOXOMUMBIX JJs TNPUOOPETEHHs OMNblTa MPAKTUYECKOH U
HCCJIEIOBATENIbCKOM 1eATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUU.

B mpaxTuke npenogaBaHusi XMMUHM KaKk Ha YPOBHE OCHOBHOT'O 001ero o0pa3oBaHusl, Tak U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TMPU  ONPEAETICHUH  COJep)KaTeIbHOU
XapaKTepUCTUKU Iefiell M3y4deHHsl MpeAMeTa HampaBiIeHHUEM I[EpPBOCTENEHHON 3HAYUMOCTU
TPaJMLMOHHO TMpHU3HAETCSI (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3



KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW TMOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS IIPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHo JTaHHOW TOYKE 3PEHHS TJIABHBIMHM IEJISIMU WM3y4Y€HHUs MpeaMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa, B OCHOBE KOTOPOH JieXkaT KIIIOUEBbIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKHX peakluuil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBJICHUI, UMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOMN XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAONIOACHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COOIIOJCHHEM MpaBuil 0e3011acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa Lelei U 3a/1ay U3yuyeHus mpeaMera B
porpaMMe 1Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cCHCTeMe cpeaHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTCTIICHH OTAAETCS TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHCHTE COJIEp)KaHUsl OOydeHUs,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBIIYCKHHMKA OOIIe00pa30BaTEeNbHON  OpraHU3allu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO TOJYYEHUsI 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPaKTUYECKUX 3a]1a4.

B cBM3uM Cc 3TUM TOpU U3YYEHHUH TMpeaMeTa «XUMHUS» JIOMUHHUPYIOIIee 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus  OOydyaromuXCcs K  YCJIOBHSIM  JUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHUIO TPAMOTHBIX pEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHue Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3TUYHBIX BUOB JIEATEILHOCTH: PEIICHUs MPoOeM,
MoucKa, aHaiu3a U 00paboTku uHPOpMAIUU, HEOOXOAUMBIX ISl MPHOOPETEHUs OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TAaKKe JJI OLIEHKH C
MO3UIIMIA IKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpraHU3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TIOTPEOHOCTSIMH, UCIIOJIH30BaTh COBPEMEHHBIC HH(OPMAITHOHHBIC
TEXHOJIOTHH JJIs TIOMCKA M aHAIN3a YIYeOHON U HAYIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
COZIepKaHUS;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS ACCOIIMATHBHOTO U IOTHYECKOTO MBITILICHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NMPH TUIAHUPOBAHUH U MPOBEJCHUN XUMUIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYalomuXcs YyOeKIEHHOCTH B TYMaHHUCTHYECKON HaNpaBIEHHOCTU
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH THo0albHBIX  MPOOJEeM  palloHaIbHOTO
MIPUPOIOTIONB30BAHMS, TOTIOJHEHUS JYHEPTreTUYCCKUX PECYpCOB U COXPAHEHUsS MPUPOJTHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHUS K TIPUPOJE M CBOEMY



3I0POBBIO, a TaK)Ke MPUOOPETEHHs ONBITA MCITOJIB30BAHMS MOJNYYCHHBIX 3HAHUHA JUTS TIPHHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSMHU.

B yueGHOM miaHe cpemHero obmiero o0pa3oBaHus HpeameT «XuMHus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEeIMETHOH 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO1mee Ynciio 9acoB, OTBEACHHBIX U M3YYCHUsT XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
o01ero odpasoBaHus, cocrapiser 68 yacos: B 10 knacce — 34 yaca (1 yac B Hememo), B 11

kiacce — 34 gaca (1 gac B HeJeio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKOl XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopus cTpoeHust opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kimaccu(ukanMum — opraHMueckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUHN (cucreMaruyeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHuM (IJIaBJIeHUEe, OOYIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTPOEHHUE, TOMOJOrMYecKMi psa. MeTaH u 3TaH — mpocTeiiiue
MPEJICTAaBUTENIN aJKaHOB: (U3UYECKUE U XHMMHUYECKHE CBOICTBa (peaklUuu 3aMelieHus |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONUIEH — NPOCTEHUIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOWCTBA (pEaKkIWH THUAPUPOBAHHMS,
raJIOrTeHUPOBAHUS, THIPATALINY, OKUCIICHUS U MOJIMMEPHU3alllH ), TOIYYeHUE U TIPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MeTunOyraguen-1,3: cTpoeHue, BaKHEWIINEe XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTENUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakiuu ruIpUpOBaHus, ralOrTeHUPOBAHNUS, TUAPATALUHU, TOPEHHUS ), TOJTyYCHHE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSaAnUs U HUMPOBAHUS), NOJyYeHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuposHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHbIii ra3 u nmomyTtHble HE(QTAHBIE Ta3bl.
Hedte u e& mnpoucxoxaenue. CrnocoObl mnepepalOTKM HEPTH: NEPEeroHKa, KPEKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

DKcrepuMEeHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX IMPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekuu «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJIECHHE INPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Macchl, 00BbEMaA, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3ITAHON: CTpPOEHHE, (U3NYECKHUE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroatomMHble CHHUPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (GU3NYECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Mpe/iebHble KapOOHOBbIE KUCIOTh. MypaBbuHasi U YKCYCHasi KMCIJIOTBI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYraeBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHME TIIOKO3bl), HAXOXKJEHHE B MPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. dpykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJIHBIE METOBl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaToMmHbIX
cnupToB (B3auMojelcTBUe MuuepuHa ¢ ruapokcugoMm menu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncinenuss mo ypaBHEHUIO XHUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak am{@oOTepHble oOpraHuyeckue coeauHeHus. dusznyeckne u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPETUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OEJIKOB: THUAPONN3, JEHATyparus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJIrofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TMOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/bl M3YUYCHHUsI BEIIECTB M MX MPEBpAILCHHUI: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MesxnpeameTHble CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJAUIHOCTh, HAOIIOACHUE, W3MEpEHHeE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3UUYECKHE BETMUUHBI U €IUHUIIbI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMeH BemecTB B opraHu3me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOTHS: MHUILEBBIE MPOAYKTHI, OCHOBBI PAIlHOHAIBHOTO MUTAHUS, MOIOIIHE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs O0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTb. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U epruoaaM. 3HaueHUue NePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHYECKOW CBSI3U (KOBaJEHTHAas
HEeNoJIsipHasl W TOJSpHas, MOHHAs, MeTajuindyeckas). MexaHusMbl oOpa3oBaHHsl KOBaJIEHTHOU



XUMUYECKOW CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3s. BaneHTHOCTB.
DNeKTpooTpUliaTenbHOCTh. CTenenb okuciieHus. IOHbI: KATUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucnepcHbIX cucTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuid. HomeHkiarypa HeopraHudeckux
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHMYEeCKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALLECHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbIe peakluu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTnueckas aucconuanus. CunbHble W crnadble 31MeKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BELIECTB: KUCIIAsi, HEUTPAIbHAs, IIETOYHAS.

OKHUCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuonnueckas cucrema xumuueckux snemeHtoB J[. M. MenneneeBa», u3ydeHue
MOJIeNIed KPUCTAUIMUECKHX PEIETOK, HAOII0OJeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeNIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOpPOCTb XUMHYECKOU PEAKLIM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBas 10JI BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COSIUHEHUH.

Meramnsl. [lonoxenne MeramioB B [leproandeckoil cucreMe XUMUYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmume
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSHKECHUH
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KajabI[MHd, MAarHWM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoObl moay4deHus: MeTauioB. [I[pruMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METO/bl H3yY€HHs BEUIECTB M MX NPEBpPAILCHUM: H3ydeHUE
KOJUTeKIIMU «MeTauibl U CIUIaBbl», OOpas3IOB HEMETAUIOB, PEIIEHHWE SKCIIEPUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEN, KAUeCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0GecriedeHun SKOJIOTMUECKOM, SHEPreTHYeCKON U MUIIEBON Oe30M1acHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJTY4€HUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpUaJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XruMHUs U 3[0pOBbE YEJIOBEKA: INPAaBHJIAa HCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHATHM,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHalu3,  CHHTe3,  Kiaccupukauus,  MEepUOAUYHOCTb,  HAOJIOJEHHME,  HKCIEPHUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (GU3NYECKUE BEIMYMHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METAJLTypIrusi,  MPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IpoTrpaMM CpPEAHEro OO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOUIUMUCS POCCUHCKOM TpakIaHCKONH HMACHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIIEHUIO;

HAJIMYME MOTUBAIMH K 00yUEHUIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHbBIE TJIAHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHM C TYMAaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXXJJaHCKOT0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPaBUJIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCcsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON JIEATENLHOCTH MPU CO3JaHUU YU€OHBIX ITPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOHICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHU;

YBKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENbHBIX HaOJIIOJCHUMH,
KPOIOTIIMBBIX SKCIIEPUMEHTATIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/Aa YUEHBIX U PAKTUKOB,;



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOTO IOBEJCHMUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIIEICTBUNA ITUX ITOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpPUATHS BPEAHBIX HPUBbIUEK (YHOTPEOJIEHUS alKoroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE€ B PEIICHUU MPAKTUYECKUX 3a/Jad COLUAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUS K TPYY, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPEIIPUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHH I aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0O0I 3HAYMMOCTH XUMHH JJIi COBPEMEHHOW LMBUIM3alUU: B €&
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEeBOW M HKOJIOTMYECKON Oe30MacHOCTH, B PAa3BUTUU MEIULIMHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOLIEro MHpa U MPOUCXOASIINX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIb30BaTh XUMUYECKUE 3HAHUS JIJISl PEILIeHUs TPoOIieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHHUS OOYHAIOMIMXCSA MEXAUCHUIIIIMHAPHBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMa, Hay4YHbI (aKT, NPHUHIIMII, TMIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe pPE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU yUeOHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LENN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU HUX JOCTHKECHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IESIMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHUH ¥ yCTaHABIMBaTh HUX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHAYKTUBHBIC, JEIAYKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEI, TPEO0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIHH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMyIUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOJATh 32 XOJOM IPOLECCa, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEAOBATENbCKOM M MPOEKTHOM JesTENbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMHUYECKOTO COJEp)KaHus, CIpaBOYHbIE TOcoOMs, pecypchl HTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dbopMynHpoBaTh 3ampOChl M MPUMEHATh Pa3IM4YHbIE METOJbl IMPH IOMCKE U OTOOope
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCHUTEIBHO BBIIOJHEHHS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MmpoekTa M (OPMYJIUPOBATH BBIBOJBI IO pe3ylbTaTaM HpPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIIeHHs ¢ YU4ETOM IMOJIyYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABIISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PCICHHA IMPAKTHYCCKUX 3adad M OSKOJOTIMYCCKHU 000CHOBAHHOI'0O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraoline
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOAbI, KACIOPOA U a30TCOAEpXKAIINE COSANHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHUA, JICKAINIME B OCHOBC IOHHWMAHHA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHe CBEJACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

Cq)OpMHPOBaHHOCTB YMGHI/Ifl BBIABJIATH XaPAKTCPHBIC IMMPU3HAKN HOHHTHfI, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYI0O CHMBOJIUKY JJIs1 COCTaBJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEAaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAICKHOCTh N3YYEHHBIX OPTaHUYECKUX
BEIIECTB MO0 HX COCTaBYy U CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynine COeIuHEHUI
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COEJIMHEHUs), JaBaTh MM Ha3BaHHs 1O cucremarndeckoii Homenkimatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHWs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, MPOIUIIEH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApUHOBAsl KUCIIOTa, IJII0K03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BetiecTB A. M. bytiepoBa st 00bsiCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STHWJCH, NPOMWICH, ameTwieH, OyramueH-1,3, merwiOyraauen-1,3, OeHsou,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHOM, aleTallbJeTU/l, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKIY HUMH YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHMHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIaJIETh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HayYHOI'O
MO3HAHMS, KCIONb3YeMbIX B XHMHU MPH H3YYCHUH BEIIECTB W XUMHYECKHX SBICHUI
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JTSI IPUHSATHUS PEIICHUI B KOHKPETHBIX )KHU3HECHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOITHEHUIO JIAOOPATOPHBIX XHMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUUN TIIAHUPOBATH U BBIMOIHATh XMMHYECKUN JKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHUH, I[BETHBIC PEAKIIUN OEITKOB) B COOTBETCTBUHU C MPABWJIAMH TEXHHKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOPMAITHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHUI COONMOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOW JEATEIBHOCTH B IESIX COXPAHCHHSI CBOETO 3JI0OPOBBS W
OKpYKaroIlel MPHUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
onpeAeNéHHBIX OPTraHMYECKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHATh Ha
npuMepax crocoObl YMEHBIICHHS M MPEJOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BEeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nis 3anucu xumMudeckux (Gopmyi.

11 KUIIACC

[IpenmeTHBIe pe3ynabTaThl OCBOEHHS Kypca «OOmas W HEOpraHHM4YecKas XHUMHSD)
OTpPaXaroT:

Cc(OPMUPOBAHHOCTh MPEACTABICHUH: O XUMHYECKOM COCTABISIONICH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJIM XUMHUH B TO3HAHUM SIBJICHUN MNPHUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
peuIeHus] NPaKTHYECKHX 3afad M JKOJOIMYecKd OOOCHOBAHHOTO OTHOUICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOH Cpeae;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKyJIa, MOJIb, MOJISIDHBI O00BEM, BAJCHTHOCTb, JJIEKTPOOTPUIATEILHOCTh, CTEICHb
OKHCJICHUS, XHMHYECKas CBs3b (KOBAJIEGHTHAs, WOHHAs, METaJNIMYecKas, BOAOpPOIHAs),
KpUCTANTMYECKass  pemeérKa, THUIBl XUMHUYECKHUX  pEaKIHid, pacTBOp, AIJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DIIEKTPOJIMTHYECKAsT AMCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMHYECKOW  peaklUuH, XHUMHUYECKOe paBHOBECHE); TEOPHH M 3aKOHBI  (TEOpHUs
JNIEKTPOJIUTUYECKOW AMCCONManuK, nepuoandeckuii 3akoH J[. M. MenzeneeBa, 3akoH
COXpaHEHHsI MacChl BEUIECTB, 3aKOH COXPAaHEHHS M TPEBPAIICHUS PHEPTUU NPU XUMHUYECKHX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJHYECKUH S3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHWUS,
Jexalne B OCHOBE IIOHMMaHUS TPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX SIBICHHH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH U O€30MacCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPTAHWYECKHUX BEIECTB B OBITY M MPAKTHUECKON AEATEIBHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEPHbBIC MPU3HAKH MOHITHH, YCTaHABINBAThH
UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIIUE MOHATHS MPU ONMHUCAHUM HEOPTaHWYECKHUX
BEIIIECTB M UX MPEeBpalleHUl;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHMBOJHKY JUISI COCTABIICHUS
GopMyT BemIeCTB W ypaBHEHHH XWMHUYECKHX pPEaKIUH, CHUCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHanbHble Ha3BaHHs OTACIbHBIX HEOPTaHWYECKHX BeIlecTB (yrapHbli ras,
YIJIEKUCTBIA Ta3, aMMUak, rameéHas M3BecTh, HETraléHas W3BECTb, NMUTHhEBAs COJa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTH YMEHUH ONPEIEIATh BAJICHTHOCTD U CTETIEHb OKUCIICHHUSI XUMHYECKIX
3JIEMEHTOB B COEIMHEHUSX PA3JIMYHOTO COCTABA, BUJ XMMUUYECKON CBSI3U (KOBaJICHTHAs, HIOHHAS,
METaJUIn4YecKasi, BOJOPO/IHAS) B COCAMHEHUSIX, THUI KPUCTAIUIMYECKONW PEMIETKH KOHKPETHOT'O
BelIeCTBa (aTOMHAas, MOJICKYJSApHas, WOHHAs, METaJUIMYecKas), XapakTep Cpelabl B BOIHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIEKHOCTh HEOPraHUYECKHX BEIIECTB
[0 UX COCTaBY K ONpEeAENEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIBI U
HEMETaJLIBbI, OKCUIBI, OCHOBAHUS, KHCIIOTHI, aM(OTEpHBIE TUIAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucteMbl XUMHUECKUX 3eMeHTOB [1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuogam u rpynnam llepuoandeckoil cucrembl XuMuueckux annemeHTos 1. M.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXKJY HEOPraHWYEeCKHMMH BEIIeCTBAMU C IIOMOIUBK YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENICHEeH OKHCIICHHSI 3JIEMEHTOB, 0OPAaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAHUTH PEAKIUHU, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunnun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE MPOMBIIIUIEHHOTO TOJMYYeHUsI CEPHOW KHCIOTHI, aMMHaKa, a Takke cPOpMHUPOBAaHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOIH30BAHUEM TIOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKLUH BELIECTB, TEIUIOBOrO >PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBaHKUEM, a TAK)KEe MpaBUiia 0OpaIEHUsI C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynbe(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTATBHBIX
3agau o TtemMaM «Metamnel» U «Hemeramibl») B COOTBETCTBHUM C IPaBWJIAMU TEXHUKU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GopMyITHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YyJIbTaTOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MaccOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/EHUA B OBITY M TPYAOBOHM [EATENbHOCTH B IEJIAX COXPAHEHUS CBOETO 30POBBS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOTO BO3ACHCTBUS Ha OPraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOyYaroIIUXCS: YMEHHE HCIONb30BaTh peibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannveckoit xumun. Teopus https://mMonypoku.pd/
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABI — aJTKAHbBI 2 https://mouypoku.pd/
59 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1 https://Monypoku.pd/
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKe yrieBoaoposl 2 https://mouypoku.pd/
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1 https://Monypoku.pd/
' ux nepepaboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuprel. ®enon 3 https://mouypoku.pd/
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 https://Monypoku.pd/

Crnoxubie 3¢upbl



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

3.3 VTaeBoas! 3 https://Monypoxu.pd/
Wroro no pazueny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHEeHHs

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3 ‘ https://Mmouypoxu.pd/
Hroro mo pazueny 3
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

5.1 ‘ [Tnactmaccer. Kayayku. Boiokna 2 ‘ https://Monypoxu.pd/
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabubie Ipaktuueckue (undposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenue atomoB. [lepuoandeckuit 3aKoH https://mounypoku.pd/
1.1 u [lepuonnueckas cucTeMa XMUMHUIECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4 https://Monypoku.pd/
' BEILIECTB
1.3 XHUMHYECKUE PEAKIIUN 6 1 1 https://monypoxu.pdy/
Hroro mo pazueny 13
Paznen 2. Heopranuueckasi xummusi
21 MeTaTe: 6 1 https://monypoxu.pd/
2.2 Hemeramist 9 1 1 https://monypoku.pd/
53 CBs13p HEOPTaHNYECKUX U OPTraHUUYECKUX 5 https://mMounypoku.pd/
' BELIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMHS ¥ )KU3Hb 4 https://monypoxu.pd/
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi

Teopernueckre OCHOBbI OPraHU4eCKOW XUMHUU

11

ChopmMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHUpPA, pPOJM XHMUU B I[IO3HAHUU
SBJIGHUH TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHON TIPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 W IKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

1.2

Brnanenune cucremMoil XUMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATr AFOIINE ITOHATHUSA (Monekymna, BaJICHTHOCT,
ANEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHs, XUMHUYECKas CBs3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YIJIEpOAHBINA CKEJET,
GyHKIMOHANBHAS ~ TpyNmHa,  pagudkal,  HW30MepHusi,  H30MEpHI,
TOMOJIOTMYECKUN pAll, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOpPOA- H
a3oTco/epKalllue COEJUHEHUs, OMOJIOrMYEeCKH AaKTHBHBIE BEILECTBa
(yrneBoapl, >KMpBL, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUsS); TEOpUHM U 3aKOHBI (Teopus
XMMHUYECKOT0 CTpoeHHsl opranmdeckux aemiects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMHUH, (AKTOJIOTHYECKUE
CBEJCHMS O CBOMCTBAaX, COCTaBe, MOJIYYEHUHM U O€30IacHOM
WCIOJIb30BAHUN  BaXXHEMIIMX HEOPraHWYeCKUX U  OpPraHMYECKUX

BCIICCTB B 6LITy nu HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

ChopmMHpoBaHHOCTh YMEHHMHM BBIABIATH XapaKT€pHbIE MPHU3HAKU
MOHATUN,  yCTaHABJIMBAaTBL WX  B3aWMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIIME TOHATHS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTraHUYECKUX COSTMHEHUIN

c(OpPMUPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY
JUISL COCTaBJIEHUSI MOJIEKYJISPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaléHHON) (GOpMyaT OpraHMYeCKHMX BELIECTB U  ypaBHEHHH
XUMUYECKUX PEAKLIUM, U3TrOTABIMBATH MOJIETU MOJIEKYJI OPTraHUYECKHUX
BEIIECTB I WUIFOCTPALMM X XUMHUYECKOTO M IPOCTPAHCTBEHHOTO

CTPOEHUS



1.5

ChopMupoBaHHOCTH ~ YMEHHUH  yCTaHABIUBATh  IMPHHAJJICKHOCTD
N3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COECAMHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. byrnepoBa mns oObscHeHus
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BBICOKOMOHCKYHHPHI)I@ COCAMHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBasl KHCJOTa, TJIOKO3a, (PYyKTO3a, Kpaxmai, IeJUTI0JIo3a,

[JIALKH)

2.2

CdopMHpOBaHHOCTh YMEHHUHM XapaKTepU30BaThb COCTaB, CTPOEHHUE,
¢u3nyUecKkne W XWMHUYECKHUE CBOWCTBA THUIHMYHBIX MPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, ameTuieH, OyramueH-1,3, wmetunOyramuen-1,3, OGenzodn,
METaHOJI, TAHOJ, ITUJICHIJINKOIb, TJIMIEPHH, (EHON, areTaibIeTu,
MypaBbHHAS W YKCYCHas KHCIOTBHI, TJIOKO3a, Kpaxmall, IeJUTI0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXIY  TUIHMYHBIMU  NPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIUX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAaxX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX SBICHUN (HaONIOJeHUE, W3MEpeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON TMOCynoil u 1abopaTopHBIM O0OpYJOBaHHEM, a TaKXkKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHATh XHMHUECKUAN
AKCIIEPUMEHT (IIPEeBpaLCHUS] OPraHUYECKUX BEIIECTB IIPH HArpEBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JeHaTypamus OEIKOB TP HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
0o0opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BBIYMCIIEHUS 110 XMMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WM
IIPOAYKTA peakluy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WJIM IPOAYKTOB PEAKLIUH)

CdhopMupoBaHHOCTB YMEHUU KPUTUYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/IaTh TpaBUjIa JKOJIOTHYECKU
1enecooOpa3HOro MOBENEHUsI B OBITY M TPYNOBOM JAEATEILHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTb BO3JCMCTBUS Ha >KUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, OHUMas CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAIlMK), TIOSICHATH Ha
mpuMepax crnocoObl YMEHBIICHHS W TMPEAOTBPAIEHUS WX BPETHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KJIIACC

Kon
NpoBepPsieMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero o01ero od0pa3oBaHusi




pe3yjabTara

1

11

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

Bnanenue cucreMol XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakuu HOHHOrO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
IEKTPOJIUTUYECKAs] ~ JUCCOLMALNS, OKHUCIUTENb, BOCCTAaHOBUTEIb,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH S3bIK XUMUH, (PAKTOJIOTMYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJIY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMUH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBA3b HU3YYCHHBIX IIOHATHH, NPUMEHATh COOTBETCTBYIOLIUE
HNOHATUSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHbBIX IIPCIMCETOB

1.3

14

1.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMHW HAYYHOT'O IIO3HAHHUA BCIICCTB H
XUMHUYECKUX SIBICHUM (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupOBaHHOCTb YMEHUH ONpEAEsATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XWUMHWYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX PAa3JIMUYHOIO
COCTaBa, BHJ  XUMHYECKOW  CBsS3M  (KOBAJIGHTHAs,  WOHHAafi,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAIITMUECKON
PEIIETKH KOHKPETHOTO BelecTBa (aTOMHAas, MOJEKYJspHas, MOHHas,
MeTaJUTHIecKas)

ChopMupoBaHHOCTb YMEHUH ONpEAEATh XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUMN

ChopMHUpPOBAaHHOCT,  YMEHHSI  KJIACCH(PUIIUPOBATH  XMUMHYECKHUE
peaKuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBy pearupyrommx

BCIICCTB, TCIIJIOBOMY B(I)(beKTy peaknuuu, HU3MCHCHUIO CTEeIeHen



OKHCIICHHS  JJIEMEHTOB,  OOpaTHMOCTH  pEaKLUMH,  Y4aCTHIO

KaTaJlu3aTopa)

1.7

1.8

ChopmupoBaHHOCTE YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIUi
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUU
HMOHHOI0 0OMEHa, YUUTHIBas yCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUIN MPOBOJIUTH PEAKIIUU, MOATBEPKIAIOLINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHM4CCKMUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTD yMEHUH  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CdopMHUpoBaHHOCT, YMEHHI packpbiBaTh cMbIica [lepuoanueckoro
3aKOHa J.N. Menneneesa 51 JIEMOHCTPUPOBATh €ro
CUCTEeMATH3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX 3i1eMeHTOB 1—4 mepuonos Ilepuoanueckoit
cuctembl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ysS
MOHATHS «S-, P-, O-27€KTPOHHBIE OpPOUTATH», «IHEPreTUUYECKHUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAWHEHHMI MO MEPUOJaM W rpymnnam

[Tepuoauueckoit cucrembl xumuieckux 3neMeHToB .M. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOLIHE
XUMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXKAY
HEOpraHMYECKUMH  BeUIeCTBAMM  C  [OMOUIbIO  ypaBHEHUH

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMHUpPOBAaHHOCT,  YMEHHMM  YCTaHABIMBATH  MPHUHAIICIKHOCTH

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K OMpENENEHHOMY Kiaccy



(rpymnme) coenMHEHui (MpOCThIE BEUIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/[IbI, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE TUPOKCHUIBI, COIIH)

2.5

ChopmupoBaHHOCTh YMEHHN HCIOIB30BAaTh XUMUYECKYIO CHUMBOJIHKY
JUISE  COCTaBIieHUS. (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlI€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYINIECTBOBAHHEC TECHETHYECKOW  CBSI3U  MEXKIY
HEOPTraHWYECKUMH  BEHICCTBAMH  C  IIOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/If/'I

2.7

2.8

CpopMUpOBaHHOCTH YMEHUHN TUIAHUPOBATH U BBITIOJHITH XUMHYECKUI
HKCHEPUMEHT (pa3ioKeHHEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesieHHe Cpelbl PACTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAJILHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklMM, peaKklud HOHHOTO0 OOMEHa,
KayecTBEHHBIC PEaKIUHU Ha Ccyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, PEIICHHE OSKCICPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertab» u «Hemeramibl») B COOTBETCTBHU C MPaBHIAMU TEXHHUKU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
o0opyI0BaHUEM; MPEACTABIIATh pe3yJIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

ChopmupoBaHHOCTh YMEHHI COOMIOAATh TMpaBuia TMOJIH30BAHUS
XUMUYECKON TOCYI0M M J1abOpaTOpHBIM O0OpYJIOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUH C MHCTPYKIHMSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MPOIIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEACTABICHUN 00
o0IMMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTel

3.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBISIOLIECH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XHWUMHU B IIO3HAHWUU




3.2

3.3

SBJICHMA TPHUPOABI, B (OPMHPOBAHMM MBIIUICHUS W KYJIbTYpPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOM mJist
pelieHusT TPAKTUYECKUX 3a7ad M OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COONMIOJATH TIPaBHIA JKOJIOTUYCCKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM JESATENBHOCTH B
LENSAX COXPaHEHUs CBOETO 3J0POBbsi M OKPYXKAIOMICH MNPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTh  BO3JEUCTBUS HAa JKUBBIE OPraHU3MBbI
OIpeIeIEHHBIX BEIIeCTB, NOHUMas cMblci nokasaresns [1/IK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBI/IH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TOHSITHS «MaccoBasi JIOJI BEIISCTBA B PACTBOPEY,
O0OBEMHBIX OTHOLICHWM Ta30B MPU XUMHUYECKUX PEaKIUAX, MacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMUYECTBY BEILECTBA,
Macce WiH 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
TeII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHUA SHEPTHUU



ITPOBEPAEMBIE DJIEMEHTbI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

11

1.2

TeOpeTI/I‘ICCKI/IC OCHOBBI OpFaHH‘IeCKOﬁ XUMHHU

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HUKHOBCHHC, Pa3sBUTHC W 3HAUCHHUC B
IIOJIYYCHHNHN HOBBIX BCIICCTB M MATCPHUAJIOB. TeOpI/IH CTPOCHUS OPraHUYCCKHX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MMOJIOKEHUS

CrtpykrypHble (OpMyiIbl OpraHMYeCKHX BellecTB. ['omMoinorus, wu3oMepHs.
XuMHUecKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHBIC

CBA3U. HpeI[CTaBJICHI/IC 0 KJ'IaCCI/I(bI/IKaHI/II/I OpraHu4CCKHUX BCIICCTB

1.3

Homenknarypa opraHMyeckux COEAMHEHUH (cHCcTeMaTHYecKasl) U TPUBUAJIbHbIC

Ha3BaHUS Ba)KHEHUIITHNX HpeHCTaBHTeHeﬁ KJIaACCOB OPraHNM4YCCKHUX BCUICCTB

YrieBogopoasl

2.1

2.2

AnkaHBI: cOCTaB U CTPOCHHUC, TOMOJIOTHYECKUI pAan. Mertan u 3TaH — HpOCTGﬁIHHC
npeaACTaBUTCIM AJIKAHOB! q)HSquCKI/IC M XUMHMYECKHE CBOMCTBa (peaKI_II/II/I

3aMCIICHUA U FOpeHI/ISI), HaXO0XJIACHUC B IPUPOAL, ITOJTYYCHHUEC U TPUMCHCHUC

AJKeHBI: COCTaB U CTPOCHHUE, NOMOJIOTMYECKHH psf. ODTWIEH W NPONWIEH —
MPOCTEHIINE TPEICTAaBUTENN AaJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOICTBa
(peakuuy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALMU, OKHUCIEHUS U

HOHI/IMepI/I3aHI/II/I), MOJIY4YCHHUEC U IPUMCHCHUC

2.3

2.4

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxHene
XMMHYECKHEe CBOMCTBa (peakuusi moiauMmepusanun). IlogydeHne cMHTETHUECKOTO

KayuyKa U PEe3HHbI

AJNKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTHYECKUN psil. ALETUIICH —
MPOCTEHIINM TPECTAaBUTENb AJIKHHOB: COCTaB, CTpO€HHE, (U3HUECKUEe U
XMMHUYECKHE CBOWCTBA (peakluy TUApUpPOBaHNUs, TaJIOT€HUPOBAaHMsI, THIPATALINY,

FOpeHI/I}I), IMMOJIYYCHHUEC U IPUMCHCHUC

2.5

Apenbl. beHzon: coctaB, cTpoeHHe, (U3MYECKHE M XHUMHYECKHE CBOWMCTBA
(peakiuu rajJoreHMupoBaHusl U HUTPOBAHMUS ), IOJyYEHUE U TpUMeHeHue. Toyol:
cocTaB, CTpoeHue, (u3MUeckue ¢ XHMHYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUS WU HUTPOBAHHUSA), TOJyYeHHE M TNpUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTmueckas CBs3b MEXAY YINIEBOJOPOAAMH, NPHHAIICKAIIUMHU K

Pa3JIMIHBIM KJIacCaM

2.6

[TpupoHbIe HICTOYHUKH YTIeBO0PO0B. IIpupoanblii ra3 1 nomyTHble He(TAHBIE




3.1

ra3sl. Hegp u e€ mpoucxoxnenue. CrnocoOsl nepepaboTki HE(TU: MEPETOHKA,
KPEKUHT (TepMHUYECKHUH, KaTtanuTudeckuit), nuponus. [IpogykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3NUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuuu  C aKTUBHBIMM  METaJIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), IMpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYyJIJaMi cUpTOB. JleficTBME MeTaHOja M dTaHOJa Ha OpraHu3M YeJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIMKOIb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XMMHYECKHE CBOMCTBa (B3aMMOJCHCTBHME CO  IIEJIOYHBIMH  METaJJIaMH,
KaueCTBCHHAsl peakiusi Ha MHOTOATOMHBIE CHNHUPTHI). JleiicTBME HaA OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHoJI:  CTpOEHUE MOJEKYJbl, (U3UYECKUEe ¢ XMMHYECKHE CBOWCTBA.

Tokcuunocts penona. [lpumenenue peHona

3.3

3.4

3.5

3.6

4.1

Anpaeruipl ¥ KeToHbl. DopMaIbACTUI, alleTAIbACTHI: CTPOEeHUE, (U3HUCCKUE H
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHUS W BOCCTAHOBJICHHS, KAUeCTBECHHBIC

peaxkuun), noxy4eHrne U NpuMeHEeHue

OHOOCHOBHBIE TpefeibHble KapOOHOBbIE KHUCIOTHl. MypaBbHHAs U YKCYCHas
KHMCJIOTBI: CTPOEHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHME /115
Kjlacca KHCJIOT, peakius OSTepuUKalyu), TIOIy4eHHe W [PUMEHEHHE.
CreapuHoBasi U OJEMHOBAsl KUCJIOTHI KaK NMPeICTaBUTEIN BBICHIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeNCTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupoB. Ilpumenenue xupoB. buonoruueckas poiib
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(uKanus yriaeBoaoB (MOHO-, AM- U MOJHCAXapHJIb).
I'moko3a — mpocredmmii MoOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3MyUecKre ¥ XMMHUYECKHE CBONCTBA (B3auMoeiicTBre ¢ ruapokcuaoM meau(ll),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHUeE,
OpO’KeHHE TIIOKO3bl), HaXOXKJIEHHE B MPUPOJE, MPUMEHEHHE, OHOJIoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u Hesmnono3a Kak
pUpoAHblE moiauMepbl. CTpoeHHE KpaxMmana M LeurosIo3bl. Pusznueckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJII/IS, KauCCTBCHHAA pCaKIUA C I/IOI[OM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

AMHMHOKHUCIIOTE KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue u

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TIHIuHa). buomormdeckoe




3HAa4YCHUEC aMHHOKHUCJIOT. HGHTI/I,Z[BI

4.2

benkn Kak IpUPONHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepsBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OelKoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJIN3, ACHaTypalus, KaYCCTBCHHBIC pCaKIIUKU Ha Ocnku

BricokoMoneKy s pHbIE COSMHEHMS

5.1

5.2

11 KJIIACC

Kox

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOTUMEPU3ALINH, CPEIHSSI MOJICKYIIIpHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

noJiMmMepurs3alAa U NOJUKOHACHCAIUA

OKCIlepUMEHTAIbHBIE METOABl M3YyYeHMsI BELECTB M HX IMPEBPALICHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yKOB. HonyquHe CUHTCTHUYCCKOI'O Kay4yKa U pC3UHbL

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

XUMHUECKUH dyIeMeHT. ATOM. SIpo aTtoma, W30TONBI. DJIEKTPOHHAs 000JIOUKA.
DHepreTHYECKUe YPOBHH, MMOJYPOBHU. ATOMHbIC opOuTany, S-, pP-, d-3IeMeHTHI.
OcoOeHHOCTH pacIpeesIeHUs JIEKTPOHOB 110 OPOUTANIAM B aTOMAax 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJOB. DIEKTPOHHAS KOH(UTYpalHsl aTOMOB

[Iepnonnueckuit 3akoH u [leprogndeckas cucreMa XUMHYECKUX d1aeMeHToB J[.1.
MenpeneeBa. Cps3p mnepuonnyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xumuyeckux eMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHUX DJJIEMEHTOB U
o0Opa3yeMbIX MMH IPOCTBIX M CJIOXHBIX BEUIECTB IO Tpynnam M IepHoJaMm.

3HaueHue NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKHU

1.3

14

1.5

Crpoenue BemecTBa. XUMHYECKas CBsI3b. BHIBI XUMHUYECKOW  CBSI3U
(koBaJieHTHAs HEMOJISIpHAsE W TOJSpHAsi, HWOHHAs, MeTaindeckas). VoHBI:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U
(oOMeHHBIN U TOHOPHO-AKIIETITOPHBIN). BogopoaHast cBsi3b

BanentHOCTB. DneKTpooTpuLaTeIbHOCTh. CTENEHb OKUCIEHUS

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. [HMbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA

BEIIECTB OT THIA KpUCTAUIMYECKOW pemerku. IlloHsaTHEe 0 nauCnepcHBIX

cucrtemMax. VMICTUHHBIE M KOJIOMIHBIE PacTBOPBLI. MaccoBas 10jd BeliecTBa B



pacTBope

1.6

1.7

Krnaccudukanusa Heoprannueckux coequHeHnii. HomeHknatypa HeopraHM4ecKux

BCIICCTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peaknuid B
HEOpPraHMYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHEPIUU ITPU XUMHUYECKNX PCAKIIHAX

1.8

CKOpOCTbh peakiuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.9

OOparumble peakuuu. XHUMUYeCKoe paBHOBecue. DakTOphl, BIHAIOLIME HA

coCTOsiIHUE XUMHUYeckoro papHoBecus. [Tpunnun Jle [llatense

1.10

1.11

2.1

2.2

DnekTponuTrueckas aucconuanus. CuiabHbIe W cladble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIas, HEUTpalIbHAs, IIeJIOUHasA. Peakiimym noHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B [leprogndeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa u OCOOCHHOCTH CTpOCHHs aTOMOB. Dusmyeckue
CBOICTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIOpOo/ia, CephlI,
dbocdopa u yraepoaa)

XUMHUYECKHE CBOMCTBA BAaKHEHIIMX HEMETAJIOB (TaJIoT€HOB, Cepbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHUIOB,
KHCIIOPOACO/ICPKAIINX ~ KUCIOT, BOJIOPOIHBIX coeamHeHui). [IpuMeneHue

BOXKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnbl. Ilonoxenne merawioB B Ileprogndeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MetaiioB. Obuue ¢puszndyeckue cBoicTBa MeTauioB. CIIIaBbl METAJJIOB.

DNEKTPOXUMHUYECKUN Psijl HAlIPsHKEHUH METallJIoB
XUMUYECKHE CBOWCTBA BaXXHEHIIUX METAUIOB (HATpUM, Kajuii, KallbLIUH,
MarHui, aJlOMUHUN, ITUHK, XpOM, Kelie30, MeIh) M UX coenuHeHuit. OOmue

CHocoObI MOTyYeHHUs! MeTAUIOB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMJICKANIUX K PA3JIUNIYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

3.2

Pone xuMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIUHEL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKL{I/Iﬁ

Hpe,Z[CTaBJ'ICHI/Iﬂ 00 06H_II/IX HAaYYHBIX MMPUHIMUIIAX MPOMBIIIJICHHOTO IMOJIYYCHHA




3.3

BOXHEHIIMX BelIEeCTB. UenoBEeK B MHUpPE BEUIECTB U MATEPHAJIOB: BAaXKHEUILHME
CTPOUTENBHBIE MaTepHalbl, KOHCTPYKUHOHHBIE MAaTEpHUANIbl, KPACKH, CTEKJIO,
KepamMuKa, MaTepualbl sl JIEKTPOHUKH, HAHOMATE€pUaJlbl, OPraHUYE€CKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMUd UM 3J0pOBbE YEJIOBEKa: IMpaBWJIa MCIOJIb30BaHUS JICKAPCTBEHHBIX

ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUs InpernapaToB OBITOBOM XHMUHU

B IIOBCEHEBHOU KU3HU
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