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MNOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa mo XMMUM Ha YpOBHE CpefHEro oOuiero odopa3zoBaHusl pazpaboTaHa Ha OCHOBE
@enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepaunny,
TpeOoBaHUN K pe3yabTaTaM OCBOeHUs (eaepaibHO 00pa3oBaTENbHON MNPOrpaMMBbl CPEAHETO
obmero oo6Opazoanuss (POII COO), npencraBneHHbIX B DeAepalbHOM TOCYAapCTBEHHOM
oOpazoBatenbHoM ctangapre COO, ¢ yuérom Konuenuuu mnpenogaBaHusi yueOHOTO INpeaMeTa
«XuMus» B 00pa3oBaTeNIbHBIX Oopranu3zanusx Poccuiickoit Deneparuu, peamu3yroNX OCHOBHbBIE
o0pa3oBaTesibHbIE MPOTPAMMBbI, U OCHOBHBIX MOJOXEHUH «CTpaTreruu pa3BUTHS BOCIHUTAHHS B
Poccuiickoit ®eneparun Ha nepuon no 2025 rona» (Pacnopsikenue IIpaBurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXO0B K pa3paboTke MporpaMMbl IO XUMHH, K ONPEeNICHNI0 001el cTpaTerun
00y4eHHUs, BOCTIMTAHUS U Pa3BUTHUSA 00yYarOIUXCs CpeACTBAaMHU y4eOHOTo MpeaMeTa «XUMUs JUIs
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTAaBHJIM KOHIENTyanbHble mnonoxenus ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH IIeJIeH, colepikaHusl, Pe3yJbTaTOB OOy4YeHUsS U TPeOOBAaHWUN K YPOBHIO
[IOArOTOBKH BBIITYCKHHUKOB.

Xumuueckoe  oOpa3oBaHHE,  IMOJIy4aeMOE€  BBITYCKHHKaMU  0O0IIeo0pa3oBaTeIbHON
OpraHu3aluy, SBJISIETCS HEOThEMJIEMOM 4acThi0 MX 00pa3oBaHHOCTU. OHO CIYXHT 3aBEpIIAIOIINM
ATANOM pealn3allii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KITFOUEBBIX IEHHOCTEH, PUCYIIHX
LEJIOCTHOW CHCTEME XHMMHUYECKOro OOpa3oBaHMA. DTH ILEHHOCTH KacaloTCsl MO3HAHMSI 3aKOHOB
npUpozsl, GOPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEJIOBEKA, a TAKKE SKOJIOTUYECKU
00OCHOBAHHOTO OTHOIIECHHS K CBOEMY 3[I0POBBIO M MPUPOJHON cpexne. Peanmsyercss xumudeckoe
oOpa3zoBaHue OOy4aIOIIMXCS HA YPOBHE CPEJAHETO OO0IIero oOpa3oBaHMs CPEJACTBAMU y4eOHOTO
npeaMera « XUMHs», COAEPKaHUE U TIOCTPOEHUE KOTOPOTO ONPEEIIEHBI B IPOrpaMMe 10 XUMHH C
yuéToM cnenn(UKH HAyKH XUMHHM, €€ 3HAUCHUs B TIO3HAHWH MPHUPOJBI U B MAaTEPHAIBHON KU3HU
o0miecTBa, a Takke ¢ Y4€ToM OOLMX IeNeld W MPHUHIIMIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE
COCTOSTHUE CHCTEMBI CpeHero o01iero oopasoBanus B Poccuiickoit eneparuu.

XuMUSL KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0CO0YyI0 poJib B COBPEMEHHOM
[UBWIN3alUN, B CO3JJaHUM HOBOI 0a3bl MaTepualbHOW KyabTypbl. OHa BHOCHT CBOM BKJaja B
(dbopMHpOBaHKE PAIIMOHATHFHOTO HAYYHOT'O MBIIUICHHUS, B CO3JJaHHUE LIEJIOCTHOTO MPEACTaBICHHUS 00
OKpYKaIoIlleM MHpE KaK O €JUHCTBE MPHUPOABI M ueloBeKa, KoTopoe (hopmupyercs B XUMHHU Ha
OCHOBE IIOHMMAaHH$ BEILIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSA3U MEXIY
CTPOCHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JIACTSIMHU MPUMEHEHUSI.

TecHO B3aUMOJEHCTBYS C IPYrUMH €CTECTBEHHBIMH HayKaMH, XUMUS CTala HEOThEMJIEMOM
YaCThI0 MUPOBOM KYyJBTYpPbI, HEOOXOUMBIM YCIOBHUEM YCIICIIHOTO TPYJa U KHU3HH KaXKJIOTO YJeHa
obmiectBa. CoBpeMEHHass XMMHUSI KaK Hayka CO3uaTelibHasi, KaK HayKa BBICOKMX TEXHOJOTHI
HampaBjIeHa Ha pelIeHre TI00aIbHBIX MPo0JIeM YCTOMYMBOIO pa3BUTHS YEJIOBEUYECTBA — CHIPEBO,
HHEPreTUIECKOH, MUIIEBOH, IKOJOTHUECKON 0€30MaCHOCTH ¥ OXPaHbI 3710POBBSI.

B cooTtBercTBUM ¢ OOmMMMH HEIIMH W TPUHIUMIIAMH CpeAHEro oO0mero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10-11 kmaccbl, 6a30BbI YpOBEHb M3YUYEHHs) OPHUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJIBTYpHYIO TOATOTOBKY OOYYaIOUIMXCS, HEOOXOOUMYI0 UM IS
BBIPAaOOTKM MHUPOBO33PEHYECKUX OPUEHTHUPOB, YCHEIIHOTO BKJIIOYEHHS B IKHU3Hb COLUYMA,
NPOJOIDKEHHU 00pa30BaHus B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsromumMy npeaMera «XUMUs» SBISIOTCA 0a30Bble Kypehl — «OpraHuyeckas XUMUsI»
u «O01as u HeopraHuveckasi XuMuUs», OCHOBHBIM KOMIIOHEHTOM COJIEPaHHsI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHWU M0 HEOPTAHMYECKOW XUMUU (C BKIIOYCHHEM 3HAHUHA W3
o0uieil XumMum) U oprannyeckoil xumun. opMUpOBaHNUE JAHHOW CHUCTEMbI 3HAHUI MPU U3yUYEHUH
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npenMera o0ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCErO MHOT0OOpa3usi BEIIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa comepkanusi KypcoB — «Opranmueckass xumus» u «OO0mmas U HeopraHudeckas
XuUMus» copMupoBaHa B MPOrpaMMe MO XMMHHM Ha OCHOBE CHUCTEMHOIO IMOAXO0Ja K H3YyYEHHIO
y4ae0HOro MaTtepuasa ¥ OOYCIIOBJICHa HUCTOPHUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHWNA Ha
ONpeAeNEHHBIX TEOPEeTUYECKUX YpoBHAX. Tak, B Kypce OpraHM4eckoill XHMMHU BeLIeCTBa
paccMaTpuBalOTCAd Ha YPOBHE KIIACCHUYECKOH TEOPUU CTPOCHHUS OPraHUYECKUX COEIUHEHUH, a
TAaK)K€ HAa YpPOBHE CTEPEOXMMMUYECKMX U DJIEKTPOHHBIX MPEJCTaBICHUH O CTPOEHHM BELIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAaX JAlOTCAi B Pa3BUTUHU — OT YIJIEBOJOPOAOB MO
CIIOKHBIX OHMOJOTMYECKH AaKTUBHBIX COCAMHEHMH. B Kypce OpraHMueckoil XUMHH TOTy4aroT
pa3BuTHe CQOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIIEro 0O0pa3oBaHHs I€pBOHAYAJIbHBIE
MPEJICTABICHUS] O XUMHUYECKOW CBSI3U, KJIaCCU(DUKAIMOHHBIX NMPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOEHHUSI, O XUMHUECKOW PEAKLINH.

[lon HOBBIM yrjaoMm 3peHus B mnpeamere «XuMHs» 0a30BOro YpOBHS paccMaTpUBaeTcCs
M3YYCHHBII Ha ypOBHE OCHOBHOTO o0OIIero oOpa3oBaHHUs TEOPETHUECKUH Marepuan u
(aKTOJIOTHUECKUE CBEIEHHS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0miasi 1 HeopraHuveckass XUMHS» O0y4yaroUIMMCsl MPEIOCTaBIISIETCS BO3MOXKHOCTH OCO3HATh
3HAaYEHUE MEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOIOJIOTMUECKUX MO3UIUH, TIIy0xKe
MOHSITh UCTOPUYECKOE M3MEHEHUEe (PYHKIIUI 3TOTO 3aKOHA — OT 0000IIAoIIeH 10 00BICHSIOMEH
MPOTHO3UPYIOLIEH.

Ennnas cucremMa 3HaHUM O BaKHEWIIMX BELIECTBAX, UX COCTABE, CTPOCHHUM, CBOWCTBAX U
MPUMEHEHNH, a TAK)K€ O XUMUYECKHX PEAKIUAX, UX CYINTHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomonHsercs B kypcax 10 w11 kmaccoB 2neMEHTaMH  COACpXKaHHS, HMEIOIIUMU
KYJIBTYPOJIOTHYECKHA M TPUKIAJHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHUMAaHHIO
B3aMMOCBSI3M XHMHH C JPYTMMH HayKamMH, pacKpblBalOT €€ pOJb B TO3HABAaTEIbHOU W
MPAKTUYECKON JAESITeIbHOCTH YelOBEKa, CIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHHsI K TPOIECCY
TBOpYECTBA B O0JIACTH TCOPUM WM MPAKTHUSCKHUX TMPUIOKEHUH XUMHUHU, IMOMOTAIOT BBIMTYCKHUKY
OPUEHTHUPOBATHCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3AHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIMBATh MH(DOPMAIMIO M MPUMEHATh €€ JUIs MOMOTHEHUS 3HAHWM, pelieHus
MHTEJJIEKTYaJIbHBIX M SKCIIEPUMEHTAJIbHBIX MCCIIEOBATENbCKUX 3aJad. B nemom copepkanue
yueOHOro npeamera «XUMHs» JAaHHOTO YPOBHS U3YYEHHS OPUEHTHPOBAHO Ha (HOpMHUpPOBAHUE Y
o0yJarommxcss MUPOBO33PEHUYECKOM OCHOBBI JUIsi TTOHMMaHUs (PMIOCODCKUX HIEH, TaKWX Kak:
MaTepHUaIbHOE E€AMHCTBO HEOPraHMYECKOI0 U OPraHu4ecKoro Mupa, oOyCIIOBIEHHOCTb CBOICTB
BEIIECTB UX COCTABOM U CTPOCHHUEM, MO3HABAEMOCTh MPHUPOJIHBIX SIBICHUN MMYTEM SKCIIEPUMEHTA U
pelIeHHusT TMPOTUBOPEUUH MEXIYy HOBBIMH (aKTaMH U TEOPETUYECCKHUMH TMPEINOCHUIKAMHU,
OCO3HaHUE POJU XUMHH B PEIICHUH IKOJIOTHYECKHUX MpoOsieM, a Takxke MpoljeM cOepexeHus
SHEPTreTHUECKUX PECYPCOB, CHIPbS, CO3/IaHUSI HOBBIX TEXHOJIOTMI U MaTepUAJIOB.

B mane perneHus 3amay BOCIHUTAHUS, PA3BUTHS U COIMAU3ANNNA O0YUYAIONUXCS TPUHSITHIE
MpPOrpaMMONl 1O XUMHUHM TMOAXOAbl K OIpPEACNCHUIO COACpX aHUs U TOCTPOSHHs IpeaMera
MpeaIycMaTpuBaloT (GOpMHUPOBAHWE YHUBEPCAIBHBIX YYEOHBIX JCWCTBUN, HMEIOMUX 0a30Boe
3HAYEHUE JJIsl pa3IMuHbIX BUJOB AESITEIBHOCTU: pEIIeHUs Mpo0ieM, oKUCKa, aHainu3a U o0paboTKu
nHbOpMallii, HEOOXOAMMBIX Uil MPHOOPETEHHUs OMbITa MPAKTUYECKOW M HCCIeI0BATENbCKON
NEeATEeTbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUU XUMUHU.

B npakTuke npenogaBaHus XMMUU KaKk Ha YpPOBHE OCHOBHOTO 001IeT0 00pa3oBaHMs, TaK U Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHUs, NMPHU OMNPEACICHUH COJEP)KAaTEIbHONW XapaKTepUCTUKU
nened W3y4deHusi TIpeaMeTa HalpaBJICHUEM TMEPBOCTENCHHOW 3HAYMMOCTH  TPAJULIMOHHO
npusHaéTcss  (GOopMHpOBaHHME OCHOB XUMHYECKOW HayKd Kak o00JIaCTH  COBPEMEHHOIO
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€CTECTBO3HAHMSI, IPAKTUUECKOMN JIEATEIHHOCTH YeJIOBEKa U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOIl
KylabTypbl. C METOIWYECKOW TOUYKHM 3PEHHSI TAKOW MOAXOJ K OIPEACICHUIO IeJie H3ydeHUs
IIpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHbIM.

CornacHo AaHHOM TOYKE 3pEHUsl TJIABHBIMU LEISIMU H3Y4YeHHs NpeaMmera «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 xJ1.) siBASITOTCS:

e (QopmupoBaHME CHCTEMBl XHMHUYECKHMX 3HAHHM Kak BaKHEHIIeH COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOH JI€KaT KIJIIOUEBbIE IMOHSTHS,
¢dbyHIaMeHTalbHbIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHME S3bIKa HAYKHU, YCBOCHHUE H
MOHMMAaHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHYECKOTO0  Xapakrepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHUpOBaHME M paA3BUTHE NPEACTABICHUN O HAYYHBIX METOJAX TO3HAHUS BEUIECTB M
XUMUYECKUX PEaKIui, HEOOXOAUMBIX IJIsi TMPUOOPETCHHS yYMEHHH OPHEHTHPOBATHCS B
MHUpE BEIIECTB U XMMHUYECKUX SIBIICHUH, UMEIOIIMX MECTO B MPHUPOJE, B MPAKTUUECKON U
MMOBCEIHCBHOM JKU3HU;

® Da3BUTHE YMEHHUH U CIIOCOOOB JEATEIBLHOCTH, CBSI3aHHBIX ¢ HAOIIO/IEHUEM U OOBSICHEHUEM
XUMUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TIpaBWJI OE€30MacHOr0 OOpamlieHus ¢
BEIECTBAMHU.

Hapsiny ¢ stuMm, comepkarenbHas XapaKTepUCTHUKa LeJed U 3aj]ay WM3ydeHUsl MpeiMeTa B
IIporpaMMe Mo XMMHUHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU B
cCUCTeMe cpelHero obmero oopasoBanus. CerogHsi B MpenofaBaHUN XMUMHH B OOJIbLICH CTENEeHU
oTAaéTcs NpeAnoYTeHNe MPAKTHUECKON KOMIIOHEHTE CoJepKaHus 00y4eHHs, OpUEHTUPOBAHHON Ha
MMOATOTOBKY BBIMTYCKHHKA 00IIe00pa30BaTeIbHON OpraHu3allii, BIIaICIOIero He HabOpOM 3HAHUM,
a (pyHKIMOHABHOW TPaMOTHOCTHIO, TO €CTh CHOCOOAMH W YMEHHSIMH AKTUBHOTO TMOJYYCHHS
3HAHUU U IPUMEHEHUS UX B PEAJIbHOM KU3HHU I PEIICHUS IPAKTUUECKUX 3aad.

B cBsi3u ¢ 3TUM npu U3ydeHHH npeaMeTa « XUMUs» TOMUHHUPYIOIlee 3HaueHue IpuoopeTaroT
TaKue 1eJH U 33/1a4u, KaK:

ajanTtanys oOydJaroluXcsl K yCIOBUSAM JMHAMUYHO Pa3BUBAIOIIETOCS MHpa, GOpMUPOBaHUE
MHTEJJIEKTYaJlbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CamM000pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYaLHUAX,
CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHHEe Yy 00YJarOMIUXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINH), HMEIOLTIX
YHHUBEpCAJIbHOE 3HAYEHHE /JIS Pa3jIMYHbIX BHUJIOB JEATEIBHOCTH: PEIICHUS NpoOJieM, IOHCKa,
aHanm3a W 00pabOTKM HMH(pOpPMAIMK, HEOOXOMMMBIX ISl MPUOOPETEHUSI OIbITa ACATEIHLHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TO3HAHMM XUMHH, a TakKe s OLEHKH C MO3UIUil
9KOJIOTMUECKON O€30IacHOCTH XapaKTepa BIMSHHUS BELIECTB W XUMHUYECKHX IIPOLIECCOB Ha
OpraHM3M 4YeJIOBeKa U MPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPYECKHUX CIOCOOHOCTEH
oOyyarommxcs: CHOCOOHOCTH CaMOCTOSITENIBHO MPUOOpETaTh HOBbIE 3HAHHUA IO XHUMHUU B
COOTBETCTBUH C >KU3HEHHBIMH IMOTPEOHOCTAMHM, HCIOJIH30BaTh COBPEMEHHbIE HH(OPMAalUOHHBIC
TEXHOJIOTUH JUIsl TIOWCKA U aHalu3a Y4eOHON M HAyYHO-TIOMYJSIPHOW WH(GOPMAlUd XUMUYECKOTO
COJIEpIKaHUS;

dbopMUpOBaHHE U PA3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO M JOTHYECKOT'O MBIIUICHHUS,
HaOJII0AAaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOphle 0COOEHHO HEOOXOIMMBI, B YACTHOCTH,
IIPpU [JIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHUE Y OOydaromuXcsl yOeKIEHHOCTH B TYMaHHUCTUYECKON HAMpPaBIEHHOCTH XHMHH,
e€ BaXXHOH pOJMM B PEUICHWU TJO0ATBHBIX MPOOJIEM paIMOHAIBFHOTO TPUPOIOTIOIH30BAHUS,
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MIOTIOJTHEHHST DHEPTETHUECKUX PECYpCOB M COXPAHCHHS IPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOIMMOCTH OEpEKHOTO OTHOIICHHUS K MPHUPOJIEC M CBOEMY 370POBBIO, a TAKXKE MPUOOPETCHHS
OIlbITa HCIIOJIb30BAHHA IMOJTYYCHHBIX 3HaHWUHU IJI1 MIPUHATUA TPaMOTHBIX peHIeHI/II\/'I B CUTyalusix,
CBSI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMH.

B y4yeOHoM mutane cpenHero oOmero o0pa3oBaHUsS NMpenMeT «XUMUs» 0a30BOTO YpOBHSA
BXOJIMT B COCTaB MpeaMeTHON o0sacT «EcTecTBeHHO-HAYYHBIEC ITPEIMETHD.

OO111ee uncao 4YacoB, OTBEIEHHBIX ISl U3yUEHUSI XUMUHU, Ha 0230BOM YPOBHE CPEIHET0
obmiero oopazoBanus, coctapisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henenro), B 11 kmacce —
34 gaca (1 gac B HeeIMoO).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOM XUMUM

IIpenMer opraHm4eckod XMMHUU: €€ BO3HUKHOBEHHE, PAa3BUTHE W 3HAYEHUE B IOJyYECHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpoeHus: opraHndeckux coenqunenuit A. M. byrneposa, eé
OCHOBHBIE TIOJIOKeHUsI. CTPYKTypHBIE (OPMYIIBl OPraHMYECKUX BelecTB. ['oMonorus, uzomepusi.
XyMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSX — OJIUHAPHBIE U KPAaTHBIE CBS3U.

[IpencraBienue o KiaccUpUKAUMU OpraHUYeckux BeulecTB. HoMmeHkmaTypa opraHHYecKHX
COeIMHEHUH (cucTeMaTH4ecKasl) U TPUBUAIbHBIC HA3BaHUS BAXKHEUIIMX IMPEICTAaBUTENCH KJIacCOB
OpPraHMYECKUX BEILECTB.

DKCrepUMEHTAJIbHbIE METOJbl M3Y4YE€HHs BEIIECTB U WX NPEBpALICHHI: O3HAKOMIIEHUE C
oOpa3llaMi OpraHMYECKHX BEUIECTB M MaTepuajaMi Ha MX OCHOBE, MOJEIUPOBAHHUE MOJIEKYI
OpPTraHUYECKUX BEIIECTB, HAOIOICHUE U OMMCAHKUE IEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILIECHUIO
OpraHWYECKHUX BEIIECTB MPU HarpeBaHuH (TJIaBJIeHUE, OOYTIMBAaHUE U TOPEHHUE).

Yriesoaopoasl

AJNKaHBI: COCTaB M CTPOEHUE, TI'OMOJOTMYECKMH psA. MeTraH M 3TaH — MpOCTEHIINe
MPEJICTABUTENH aJKaHOB: (PU3MUECKHe U XUMUYECKHE CBOMCTBA (peaKIMU 3aMEeleHHUs] U TOPEHHS),
HaX0XJIEHHUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI psii. DTUJIEH U NPONWIEH — MPOCTEUlIe
MPE/ICTAaBUTEN aJIKEHOB: (U3NYECKHEe M XHMHUYECKHE CBOWCTBA (peaklUuu TUAPUPOBAHUSA,
raJIOT€HUPOBAHUS, THIPATAllUY, OKUCIIEHHUS U MOJIMMEPU3ALINN ), TOyY€HUE U IPUMEHEHHUE.

Anxamuensl: OyramueH-1,3 u metunOyramueH-1,3: CTpoeHHME, BaXKHEWIINE XUMHUYECKUE
cBOMCTBa (peakuus noaumepusanun). [lomyuyeHne CHHTETHUECKOT0 KaydyKa U Pe3UHBI.

AJIKHHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYECKUH psil. ALIETUIIEH — IpOCTeHINi
Mpe/ICTaBUTENb AJIKUHOB: COCTaB, CTpoeHHE, (U3NYECKHEe U XMMHUYECKHE CBOICTBa (peakuuu
TUJIPUPOBAHUS, TaJON€HUPOBAHUS, THAPATALIMH, TOPEHUS ), TOJIyUEHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (PU3MUECKHE W XHWMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAaHUSA W HUTPOBaHU:), TMOJIy4YeHHWE M TpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u XumuyecKue c8oOUCMEAd (peakyuu 2aioeHUpPosanus U HUMpOBAHUs,), NOLyYeHUe U
npumernenue. ToOKcMYHOCTH  apeHOB. ['eHeTWyeckas CBSI3b  MEXJAYy  YIJIEBOJAOPOJaMH,
MPUHAJICKALIMMH K pa3JIMYHbIM KJaccaM.



[TpupoaHble MCTOYHMKHM YrieBOoIOpooB. [IpupojHbIii ra3 M momyTHble He(TAHBIE TIa3bl.
Hedts u e€ npouncxoxnenue. CriocoOsl nmepepaboTKku He(TH: MEeperoHka, KPEeKUHT (TEPMUYECKUH,
KaTaJuTHYecKuii), nuponus. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yroJib 1 IPOIYKTHI €ro MepepadoTKH.

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHs BEIIECTB U WX IPEBPALICHHI: O3HAKOMJIEHUE C
o0pa3laMu IuUlacTMace, KaydykoB M pe3uHbl, kojulekuuu «Hedte» u «Yromap», MoaenupoBaHue
MOJIEKYJ YIJIEBOJOPOJOB M TaJlOTEHONPOM3BOJHBIX, IPOBEACHUE NPAKTUYECKOW pPabOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérhpie 3amaun.

Bbruuciienust no ypaBHEHHIO XUMUYECKOM peakiun (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO
BELIECTBA WU MPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTUUECTBY OJJHOTO M3 UCXOIHBIX
BEIIECTB WU MPOYKTOB PEAKIIH).

Kucnopoaconep:xammue oprannyeckue coeIMHEHUs

[IpenenbHple OAHOATOMHBIE CHUPTHL. MeETaHOT W OSTAaHON: CTPOCHHUE, (U3MYECKHUE |
XMMHYECKHe CBOMCTBa (peakiuu ¢ aKTUBHBIMU METajUlaMH, TaJor€HOBOJOPOAAMHU, TOpPEHHE),
npuMeHeHne. BogopoiHbie cBsI3u MEX1y MOJIEKYJIaMU CIIUPTOB. /IeficTBHE METaHOIA U 3TaHOJIA HA
OpraHu3M 4YeJI0BeKa.

MHOroaToMHble CIHUPTHL. ODTWIEHIJIMKOIb M TJIMLEPUH: CTpOeHHe, (U3NYEecKue |
XUMHUYECKHE CBOMICTBa (B3aMMOJEHCTBHE CO IIEIOYHBIMM METaJsIaMU, KaueCTBEHHAsl peakius Ha
MHOIOaTOMHBIe cnupThl). /JlefictBue Ha opranusm uyenoBeka. IlpumeHeHue rinuepuHa u
STHJIECHIJIUKOJIS.

®eHo: CTpOeHHE MOJEKYJbl, (pu3ndyeckue U XuMudeckue cBoiictBa. TokcuyHOCTh (peHomna.
[Tpumenenue penona.

Anpnerunsl M Kemowusi. Dopmanbieruia, ameTanbIerui: CTpoeHue, (u3nyYecKkue u
XUMHUYECKHE CBOMCTBA (peaklMU OKUCICHHMS M BOCCTAHOBIICHHUS, KayeCTBEHHBIE pEAKIHH),

MOJTy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNebHbIE KapOOHOBBIE KUCIOTHI. MypaBbuUHAasi U YKCYCHas KHCIIOTBHI:
cTpoeHue, GU3NUecKue U XUMHUYECKHUE CBOWMCTBA (CBOMCTBA, OOIIME JJI Kilacca KUCIIOT, PeaKIus
sTepuUKalMM), MoidydeHne u npumeHeHue. CTeapuHOBas M OJEMHOBAas KUCIOTHI Kak
IIPEICTABUTENIH BBICHIMX KapOOHOBBIX KHMCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHUCIJIOT, MX
MOIOIIIee IEHCTBHE.

Crnoxsble 3(Upbl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [MIponu3 CIOXKHBIX 3(PUPOB.
Kupel. ['maponus xupos. [Ipumenenne xupos. bruosornueckas posb )KUPOB.

VYrneBoabl: cocTaB, KiaccuuKalusa YrieBoJoB (MOHO-, TU- U monucaxapunsl). ['mokosza —
NPOCTEUIIMKA MOHOCAXapHua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJNbl, (PU3HMUECKHE M XUMHUYECKHE
cBoiicTBa (B3ammojeicTBue ¢ runpokcuaom meau(ll), okucienne aMmMuadyHbIM PacCTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBIE€HHE, OpO’KEHUE TIJIFOKO3bI), HAXOXJEHHE B MpPHUPOJE, MPUMEHEHHE,
ouonornyeckas ponb. otocunres. PpykTo3a Kak H30MeEp TITIOKO3HI.

Kpaxman u nemmono3a kak nmpupojHbie monuMmepbl. CTpoeHHE Kpaxmala M LEJUTIOJIO3bI.
dusnyecKkre 1 XMMUYECKHE CBOMCTBA Kpaxmaia (IrMIpojn3, Ka4eCTBEHHAs PEakLus C HOJOM).

OKCepUMEHTaJIbHbIE METOAbl HW3YyYEHHs BEIIECTB M MX NPEBpALICHHI: IpPOBEACHUE,
HAOJII0/IEHNE U OMMCAaHUE AEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHUE CIHPTOB, KAUYECTBEHHBIC PEaKIIUU
OJIHOATOMHBIX CINUPTOB (OKHUCIeHHEe »3TaHoia okcuaoMm wmeau(ll)), MHOroaToOMHBIX CHUPTOB
(B3auMmopeiictBue raunepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (okuciieHHe aMMHUAYHBIM
pactBopoM okcuma cepedpa(l) u rumpokcuaom memau(ll), B3aumoaeiicTBue Kpaxmala ¢ HOJIOM),
MPOBE/ICHUE MPAKTHUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuétnrle 3amaun.



Brruncnenus mo ypaBHeHHIO XMMUYECKON peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOAHOTO
BEIIIECTBA WJIU MPOYKTA PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BELIECTB WU MPOAYKTOB PEAKIIUH).

AzoTconepikale OpraHn4eckue CoeAMHEHUSI.

AMHUHOKHCIIOTH Kak aM(pOTepHbIe OpraHnveckue coenuHeHus. Ouzndeckne U XUMHUECKUE
CBOMCTBa AaMHMHOKHMCIOT (Ha MpuMmepe TriauliuHa). buonormueckoe 3HauYeHHWE AMUHOKHUCIOT.
IlenTnawl.

benku Kak TpUPOAHBIE BHICOKOMOJICKYISIpHBIE COeMuHEeHMs. l[lepBuuHas, BTOpHYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa O€JIKOB: THUIPOJN3, JeHATypalus,
KayeCTBEHHBIC PEaKLIMU Ha OEJIKU.

DKCIepUMEHTAbHBIE METO/Abl HM3YYEHHUsS BEIIECTB M WX TPEBpalICHHUN: HAOJIOJCHUE H
OIHCaHWE IEMOHCTPAIMOHHBIX OIBITOB: JE€HATypalus OCJIKOB IIPU HAarpEeBaHUU, IBETHBIC PEAKIIUU
O€TIKOB.

Bbicokomouieky IsipHbIe cOeIHHEHMUS

OCHOBHBIE TOHATUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEJAMHEHHUI: MOHOMeEp, NOJIHMEp,
CTPYKTYpPHOE 3BEHO, CTENIEHb NOJUMEPU3ALINU, CPEIHSSA MOJIEKyIsipHas Macca. OCHOBHBIE METOJIbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJIMMEPU3aLNs U MOJUKOHCHCALIUS.

DKcIepUMEeHTaIbHbIE METO/Abl M3Y4YEHHs BEIIECTB M HMX MpPEBpallleHHi: O3HAKOMJIEHHE C
00pa3iaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIyKOB.

MesxnpeaMeTHbIE CBSI3U.

Peanuzanus MEXNpeAMETHBIX CBA3€H NpU M3ydyeHUM opraHuyeckoil xumuu B 10 kmacce
OCYILIECTBIISIETCS 4epe3 HCIIOJIb30BAHME KaK OOHIMX €eCTECTBEHHO-HAyYHBIX IOHATUH, TaKk u
MOHSITHA, SBISIOLINXCS CUCTEMHBIMU AJIs1 OTJEIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOu1re ecTeCTBEHHO-HAYyYHbIE MMOHATHUS: SIBICHUE, HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIU3, CHUHTE3, KJIacCHU(PUKAIMs, NEePHUOJUYHOCTh, HAOIIOAEHHE, H3MEpPEeHHE, HKCIEPUMEHT,
MOJIETUPOBAHHUE.

®dusuka: MaTepus, 3HEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUUYECKUIl YpOBEHD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBA, (PM3MUYECKHUE BEIMUMHBI U €IMHULIBI UX
U3MEPEHUSI.

buonorust: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHu3zMe, (OTOCHHTE3,
OMOJIOTMYECKHU aKTHBHBIE BelecTBa (OCIIKH, YTIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadus: MUHEpaJIbl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMIAEMbIE, TOIUIMBO, PECYPCHI.

TexHONOTHUs: MUIIEBBIE TMPOMYKTHI, OCHOBBI PAlMOHATIBHOTO IMUTAHMS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE IMpenapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTuyeckune 0CHOBbI XMMHHU

XuMHUECKUN  3JeMeHT. AtoMm. fapo aroma, U30TOMBI. JIEKTPOHHAs 00O0JIOYKA.
DHepreTHYecKue ypOBHH, MOAYPOBHHU. ATOMHBbIE OpOuTamH, S-, P-, d- smemeHTsl. OCOOEHHOCTH
pacmpeieieHus JJIEKTPOHOB MO OpOWTANsIM B aTOMaX JJIEMEHTOB TEPBBIX YETBIPEX IMEPHOJIOB.
DnekTpoHHas KOHGUTYypalrs aTOMOB.



[lepuonnueckuit 3akoH u Ilepumoanueckas cuctema XuMH4YecKuX »3iemeHTtoB [J[. U.
MeneneeBa. CBs3b MEpUOANUECKOTO 3aK0oHa U [lepuoauyeckoit cucTeMbl XUMHUUECKUX 3JIEMEHTOB
. . MenneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS ATOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XUMHUYECKUX PJIEMEHTOB M 00Pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB MO TPYINaM U
nepuoiaM. 3HaueHUE NePUOJUIECKOTO 3aKOHA B PA3BUTHU HAYKHU.

Ctpoenue BemecTBa. XHUMHUYECKass CBsI3b. BHIBI XUMHUYECKOH CBsI3U (KOBaJICHTHAs
HEeMoJIsIipHas W TOJsIpHas, HMOHHAs, MeTaludeckas). MexaHu3Mbl 00pa3oBaHUS KOBaJCHTHOMU
XUMUYECKON CBsI3M (OOMEHHBIM W JOHOPHO-aKIENTOpHBIN). Bomopomnas cBsizb. BaneHTHOCTB.
DneKTpooTpuuaTeabHOCTh. CTeneHb OKncaeHus. IOHbI: KAaTUOHBI U aHUOHBI.

BemiectBa MOJEKYISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHHSA. 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAUTMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAUIMYECKON PEMIETKU.

[Tonatne o aucnepcHbIx cucremax. VICTUHHBIE M KOJUIOHWJIHBIE pacTBOpbl. MaccoBas 107
BEIIECTBA B PACTBOPE.

Knaccudukanus HeopraHmuecknx coequHeHwil. HoMeHK/IaTypa HeOpraHM4eCKHX BEIIEeCTB.
['eneTndeckast CBsI3b HEOPraHUYECKUX BEIECTB, MPUHAICKAIINX K PA3TUYHBIM KJIACCAM.

Xumuueckas peaknus. Krmaccudukanus XUMHUECKHUX PEaKIMd B HEOPraHUYECKOH U
OpraHMYECKOM XMMHUHU. 3aKOH COXPAHEHMs] MAacChl BEIIECTB, 3aKOH COXPAHEHUS W IPEBpALICHUs
SHEPTUH MPU XUMUUYECKUX PEaAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT Pa3nUuHbIX (pakTopoB. OOpaTUMbIe pEaKIMH.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIONME HA COCTOSHHE XHWMHUYECKOIO PAaBHOBECHS.
[Tpunnun Jle [laTense.

OnekTponutuyeckas auccorumainus. CunbHble M ciabble 37eKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BELIECTB: KMCIIAsl, HEUTpaIbHasl, LIECJIOYHAs.

OKUCIUTENHbHO-BOCCTAHOBUTEBHBIEC PEAKIIUH.

DKCIEpUMEHTAIbHbIE METOAbl H3Y4YEHHUs BEIIECTB WU HUX MPEBPALICHUN: JEMOHCTpAIUs
tabmmun «llepuomudeckass cuctema xummueckux snemeHToB JI. U. MenaeneeBay, u3yueHue
MOJIEJIE KPUCTA/UIMYECKUX pEemETOK, HaOII0JeHHe ¢ ONHCAaHUE JEeMOHCTPAIlMOHHBIX |
1abopaTOpHBIX OMBITOB (pa3lioKeHHe TMEpPOKCHIa BOAOPOJa B MPHUCYTCTBHM KaTalu3aTopa,
ONpPEAEIICHUE CpEellbl PAaCTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBHOIO WHIMKATOPA, PEAKIUU
MOHHOTO OOMeEHa), TMpOBEACHHE MpPaKTUYeCKOl paboTel «BnusHue pa3nuyHbiX (akTOpoB Ha
CKOPOCTb XUMHUYECKON PeaKIumy.

Pacuérnbie 3amaun.

Pacuérpl o ypaBHEHUSIM XMMHUYECKUX PEAKIH, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI,
Pacy€THhI C UCTIOIB30BAHUEM MOHSATUS «MAcCOBast J0JIs BEIIECTBAY.

Heopranuveckasi xumust

Hewmeramnsl. Ilonoxenne HemetaiioB B [lepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa U OCOOCHHOCTH CTpPOCHUsS aTOMOB. (DU3HUYECKHE CBOWCTBA HEMETAIIIOB.
Annorponusi HEMETaJUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriepoaa).

XUMHUECKUE CBOMCTBA BAaXXHEHWIIMX HEMETAUIOB (TajoreHoB, cepsl, a3ora, ¢ocdopa,
yriiepo/ia U KPEeMHUS) U UX COCTUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIMX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpumeHeHne Ba)XHEUINX HEMETAJUIOB U UX COCITMHEHUM.

Meramel. [lonoxenne MetaiuioB B [leproanueckoit cucteMe XuMu4deckux snementoB 1. 1.
MenpeneeBa. OcCOOEHHOCTH CTPOEHHUSI AIIEKTPOHHBIX O00JOYEK aTroMoB MeTauioB. OOmue
¢usnveckne cpoiictBa MeTawioB. CIJIaBpl METaNIOB. DIEKTPOXUMHUYECKUN pAJ HampsHKeHUH
METaJUIOB.



XVWMHUYECKHE CBOWCTBA BaXKHEUIIUX METAUIOB (HATPUM, KalWi, Kajabllid, MAarHui,
ATIOMUHUM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUM.

Ob6mue criocoObl Moay4YeHHus MeTasuioB. [IpruMeHneHne MeTaIoB B ObITY U TEXHHUKE.

DKCNEepUMEHTAIbHbIE METO/Ibl U3YyUEHHUsI BEUIECTB U UX MPEBPALICHUI: N3yUYEeHNUE KOJUIEKIINU
«MeTayiel ¥ CIIaBbD», 00pa3lloB HEMETALIOB, PEIICHUE SKCTICPUMEHTAIBHBIX 3aa4, HaOII0ICHNE
U OIMCaHME JICMOHCTPAIMOHHBIX M JIA0OPAaTOPHBIX ONBITOB (B3aMMOJICHCTBHE THIPOKCHIA
AIIOMHUHHUSI C PACTBOPaMH KHUCIIOT U IIeJI0uei, KAYeCTBEHHbIE PEaKIIUK Ha KATHOHBI METaJIJIOB).

Pacuérnnbie 3agaumn.

Pacuérel maccel BemecTBa WM 00bEMa ra30B MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wi 00bEMY OTHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacu€Thl Macchl (00BbEMa, KOTMUECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB HMEET MPUMECH.

XUMHA U )KU3Hb

Ponp xumum B 00eCleYeHUH SKOJOTHYECKOHN, SHePreTHUYECKON M MUIIEBOW 0e30MacHOCTH,
pa3BuTHU MeAUIUHEL. [loHsATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XMMHUYECKUX PEAKITHi.

[IpencraBienust 00 OOIIUX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO MOTYYeHHUS BaKHEUIITHX
BEIIICCTB.

UenoBek B MHUpPE BEIIECTB M MaTEpPUAIOB: BaXKHEHUIIME CTPOUTEJIbHBIE MaTEepHAIIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KpPACKH, CTEKIO, KEpamMHuKa, MaTepuaibl sl SJIEKTPOHUKH,
HaHOMaTepHabl, OpPraHUYECKHUE U MUHEPAIbHBIC YI0OPECHHUS.

XuMHUs W 370pOBbE YEJIOBEKAa: IpaBUia MCIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
mpaBuiia 0€30MaCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBONM XMMHUHU B TTIOBCETHEBHOM JKU3HH.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MeXIpeIMeTHBIX CBsI3el MpU M3ydeHHUH 0OIel U HeopraHudeckoil xumun B 11
KJIACCe OCYIIECTBIIICTCS Yepe3 HUCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK H
MTOHSITUH, SBIISIOIIMXCS CHCTEMHBIMHU JJIS1 OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecCTBEHHO-HAy4YHbIC MOHSATHS: HAyUHBIH (akT, TUMOTE3a, 3aKOH, TEOPHs], aHATU3,
CUHTE3, KiIaccu(pukanms, TMEePUOJUIHOCTh, HAOIIONCHUE, OSKCIEPUMEHT, MOJCIUPOBaHNE,
U3MEpPEHUE, SIBICHUE.

®duzuka: maTtepusi, SHEpPrHs, Macca, aToM, S3JEKTPOH, MPOTOH, HEUTPOH, HOH, H3O0TOI,
PaIMOaKTUBHOCTh, MOJICKYJIA, DHEPTeTUYECKHH YPOBEHB, BEIIECTBO, TEJIO, O0OBEM, arperaTtHoe
COCTOSTHHE BEIIECTBA, (PU3HUECKUE BETUIUHBI U CAMHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kinerka, oOpraHm3M, OJKOcHCTeMa, Ouocdepa, MaKpo- U MHUKPOIIECMEHTHI,
BUTAMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHEpasbl, TOPHBIE MIOPOJIBI, MOJE3HBIE UCKOIIAeMbIe, TOTLTUBO, PECYPCHI.

TexHomorus:: XMMUYEeCKass MPOMBIIUIEHHOCTh, METAJUTYPrusi, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHaos, CEJIbCKOXO3SMCTBEHHOE MPOU3BOACTBO, MHIIeBas MPOMBIIIEHHOCT,
dapmareBTHUECKas MPOMBIILIEHHOCTb, MPOU3BOJACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTE€PUAJIOB, 3JICKTPOHHAS TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INTPOI'PAMMBI 110 XMMHUHM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI
dI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOEHHUS OOYYaIOIIMMHUCS

nporpamMm CpCcaHETo O6H.I€FO 06pa3OBaHI/I$I (J'II/ILIHOCTHBIM, MCTAIIPEAMETHBIM U HpeILMeTHLIM).
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Hayuno-MeTonnyeckoil OCHOBOM 117151 pa3pabOoTKU IJIaHUPYEMbBIX pPe3yIbTaTOB OCBOCHHS IPOrpaMMm
CpeIHero o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIBHOCTHBIN TIOIXO.

B cooTBeTcTBUM ¢ CHCTEMHO-AEATEILHOCTHBIM TMOAXOIOM B CTPYKTYpe JIMYHOCTHBIX
pE3yAbTaTOB OCBOCHHUS MpEeAMETa «XUMUsS» Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHUs BBIICICHBI
CJIETYIOILNE COCTABIISAIOLIHUE!

OCO3HaHUE OOYYAIOIIMMHUCS POCCHUICKON TpakIaHCKOW HWICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPE/ICIICHHUIO;

HaJU4Yre MOTUBAIMHU K 00YUCHHIO;

[[eJICHANPaBICHHOE pPa3BUTHE BHYTPEHHUX YOEXKICHUH JHMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEN U HCTOPUUYECKUX TPAAHIINNA 0a30BON HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaOIIMXCSI PYKOBOJCTBOBATHCS B CBOCH JACSITEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMH, MPUCYIIMMH LEJIOCTHOM CHCTEME XUMHYECKOIro
o0Opa3oBaHuS;

HaJU4¥e TPaBOCO3HAHUS IKOJIOTHUECKOW KYJIbTYPhl U CHIOCOOHOCTH CTABUTH IIEJIU M CTPOUTH
KU3HEHHbBIC TUTAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHS» TOCTUTAIOTCA B €IMHCTBE Y4eOHOMU
U BOCIHTATEIbHON JESATENIbBHOCTH B COOTBETCTBUU C T'YMAHUCTHUYECKHMHM, COIMOKYJIBTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMH I[IEHHOCTSAMH U HJ€aTaMH POCCUICKOTO Tpa)KAAHCKOTO OOIIeCTBa,
MPUHITEIME B OOIIECTBE HOPMAaMH W TIPaBUJIAMH IOBEACHHS, CIMOCOOCTBYIOIIUMH IpOIeccaM
CaMOITIO3HaHHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHSI TMYHOCTH 00YJAIOIIUXCSI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS IMPEAMETa «XUMHUS» OTPaXKaroT CHOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIILHON U TIPAKTUYECKON JEATETLHOCTH 00yUYAIOIINXCS TI0 peaTu3aliy MPUHATHIX B
oOmIecTBe IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa’k1aHCKOro BOCIIUTAHUS:

OCO3HAHUSI O0YJArONTUMHUCA CBOMX KOHCTHTYIIMOHHBIX MpaB U OOS3aHHOCTEH, YBOXKCHHS K
3aKOHY M MPaBOMOPSIAKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMaxX M TMPaBWIAX MEXKIUYHOCTHBIX OTHOIICHUNU B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIHHOCTH MPHU CO3JaHUHM YYEOHBIX MPOEKTOB,
pelieHuu y4eOHBIX U TT03HABATENbHBIX 33/1a4, BHITTOJIHCHUH XUMUUYECKUX SKCTICPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI APYTUX
MIPH aHAJIN3E PA3INYHBIX BUJIOB YIeOHOH NeITeTbHOCTH;

2) IATPUOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HaclIeJUI0 OT€YECTBEHHOW XHUMHUH;

YBaXKCHHS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUISCKOTO MPUMEHEHUST XUMUH,
OCO3HaHHUS TOTO, YTO JOCTHKEHUS HAYKU €CTh PE3yJbTaT AJIUTEIbHBIX HAOIIOACHHM, KPOIOTIUBBIX
SKCIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSIHHOTO TPpyAa YYEHBIX U PAKTUKOB;

WHTEpeca U MO3HABATEILHBIX MOTUBOB B TIOJNYYEHUH U TOCIEAYIONMEM aHaIH3e HHOpMAIIUN
O MePEeIOBbIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

HPaBCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHHUSI;

CIIOCOOHOCTH OIICHMBATh CHUTYAllHH, CBSI3aHHBIE C XUMUYECKHUMH SIBICHUSMHU, U MPUHUMATH
OCO3HAHHBIE PELIECHUs, OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIGHHWBAaTh CBOE TMIOBEJICHWE M TIOCTYNKH CBOWUX TOBApHUIICH C TMO3UIHI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHI STUX MOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbSI:
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MOHMMAHUA LIEHHOCTEH 310poBOTO M Oe3omacHoro oOpasa XHU3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3NYECKOMY M IICHXUIECKOMY 370POBBIO;

coOroIeHnst TTpaBuiI 0€30MacCHOTO OOpaIEHUs ¢ BEIIECTBAMU B OBITY, TTOBCEHEBHON JKU3HU
U B TPYIAOBOM ESITEIBHOCTH;

MMOHUMAHHUS [ICHHOCTH TIPABHJI WHANBUIYaJIHHOTO M KOJUICKTUBHOTO 0€30MaCHOTO MOBEICHHUS
B CUTyallUsIX, YIPOKAOIIKX 310POBbIO U )KU3HU JIFOJCH;

OCO3HAHHUS TOCIEACTBHUN M HENPUATHUS BPEAHBIX MPHUBBIYEK (YMOTPEONCHUS aATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyA0BOro BOCIMTAHMSA:

KOMMYHHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-UCCIIENOBATENIbCKOH  NESTEIbHOCTH,
0OIIIeCTBEHHO TOJIE3HOM, TBOPUYECKON U APYTUX BUIAX JESITCIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEHICHMM NPAKTUYECKUX 3aJad COLMAJIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTepeca K MPaKTHYECKOMY U3yUYeHHIO podeccuil pa3IinyHOro poja, B TOM YKCJIe Ha OCHOBE
MIPUMEHEHHUS MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXXEHUS K TPYAY, JIOJSM TPYyJa U pe3yabTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaIbHOW TPACKTOPUH 0O0pa3oBaHMs, Oymylei
npodeccur U peanusalnud COOCTBEHHBIX XKM3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U IOTpeOHOCTEH 0011ecTBa;

6) 3K0J10rHYEeCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIECO00PA3HOT0 OTHOIIECHUS K MPHUPOJC, KAaK MCTOYHHUKY CYIIECTBOBAHUS
JKM3HU Ha 3emIIe;

MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJOTMYECKUX MpPOoOJieM, BIUSHUS HKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHOMN U COLMAIILHOW CPEJIbL;

OCO3HaHUsI HEOOXOIMMOCTH HMCIOJb30BAHUS OCTHKCHUN XUMHUU IS PEIICHHS] BOIPOCOB
palMOHAIBHOTO MPUPOIOIOIB30BAHNS;

AKTUBHOIO HENPUATHS JIEUCTBUW, NMPUHOCAIIMX BpE OKPYKAWIWIEH IMPUPOJHON cpelne,
YMEHHUS TPOTHO3MPOBATH HEOJIATOMPHUATHBIC ASKOJOTUYECKHE IIOCIEACTBUS MPEATPUHUMAEMBIX
JNEUCTBUN U NIPEAOTBPAILATD UX;

HaJU4Msl Pa3BUTOTO DKOJIOTMYECKOTO MBINUICHUS, HSKOJOTUYECKOW KYJIbTYphI, OIIBITA
NEATEIbHOCTH  SKOJOTMYECKOW  HANpaBIEHHOCTH, YMEHHUS  pPYKOBOJACTBOBaTbCA HMH B
MO3HABATEIPHON, KOMMYHHKATUBHOW W COLMATBHOW MPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMo(oOunu;

7) HIEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILECTBEHHON MPAKTHKHY;

MOHMMAaHUA CINeUM(UKH XUMUU KaK HAayKd, OCO3HaHUsA €€ poinu B (HOPMHPOBAHHUH
paIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO IMPEACTABICHUS 00 OKpYy)KarolieM
MHpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B IO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEN U PEILICHUH
po0JieM COXpaHEeHHsI MPUPOTHOTO PABHOBECHS,

yOSXXIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHH [JII COBPEMEHHOM IMBHIM3AIMU: B €€
T'YMaHUCTHUYECKONW HAMpaBICHHOCTH W BAXXHOW pOJM B CO3JaHUM HOBOW 0a3pl MaTepuaibHON
KYJIBTYpPBI, PEIICHUU TI00ATbHBIX MPOOJIEM YCTOWYMBOTO Pa3BHTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPTETHUECKOM, MUIIEBONU M IKOJIOTHIECKON O€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, 00CCTICUCHIUN
YCIIOBUH YCIIEIIHOTO TPYAA U IKOJIOTHUYECKU KOM(MOPTHOM KU3HU KaXKI0T0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TIpaMOTHOCTH: IMOHUMAHUSA  CYIIHOCTH  METOJOB  IO3HAHUA,
HCIIOTB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIL30BaTh IMOJy4aeMble 3HAHUS JIJIS
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aHaM3a U OOBSCHEHHUS SBJICHHUI OKPY>KAIOUIET0 MAPA U MIPOUCXOISIINX B HEM U3MEHEHHA, YMEHHUSI
AcJ1aTb 06OCHOBaHHBIe 3aKIIIOYCHHA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOIINXCA NAHHBIX C HCIBIO
MOJIYYCHHA JOCTOBCPHEBIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIh30BATh XUMUYECKUE 3HAHMS JJIsl PEIICHUS MPOOJieM B
PCATBbHBIX JKU3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATENBCKOM e TeTLHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHHUIO W CaMOOOPa30BaHHIO, K
AKTUBHOMY ITOJIYUYCHHIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HECHHLIMU HOTpG6HOCT5[MI/I;

HWHTEpeca K 0COOCHHOCTSM TPyJa B pa3UIHBIX chepax mpodhecCHOHATBLHOMN NeITeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIe Pe3yIbTaThl OCBOSHHUS yU4eOHOT0 MpeaMeTa « XMMHUS» Ha YPOBHE CPEIHErO
o011ero o0pa3oBaHUs BKITIOYAIOT:

3HaYuUMBbIe JUIsI (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXIUCUUIUTMHAPHBIE
(MEXIIpeIMETHBIC) OOIICHAYYHbIC TIOHATHS, OTPAXKAIOIIUE I[EJIOCTHOCTh HAYYHON KapTHHBI MUpA H
CHCI_II/I(bI/IKy MCTOAOB IMO3HAHUSA, HUCHOJIB3YCMbIX B CCTCCTBCHHBIX HAyKax (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, SBJIEHUE, IPOLECC, CUCTEMAa, Hay4dHbId (DaKT, NMPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICI0BAaHUE, HAOIIOICHNE, H3MEPEHHE, SIKCIICPUMEHT U JIPYTHE);

YHHUBEpCaJIbHbIE y4eOHbIC JeUCTBU (IT03HABAaTEIbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHBIE),
obOecnieunBatonue (GopMupoBaHue (PyHKIIMOHAIBHOW TPAaMOTHOCTH M COITMATBHOM KOMIIETEHIIUH
o0yuaronmxcs;

CITOCOOHOCTH oOy4Jarommxcs HCITOJIb30BaTh OCBOCHHBIC MEXIUCHIUTIITHHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHHWS W YHHBEpCaJbHbIC Y4YeOHBIC JCHCTBHS B IIO3HABATEIBLHOM U
COLIMATIbHOU TIPAKTHKE.

MeranpeamMeTHbie  pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU  YYCOHBIMU
MM03HABATEIBHBIMU, KOMMYHHUKATUBHBIMU U PETYIATUBHBIMH JCHCTBUSIMHU.

OgJaieHne YHUBEPCAJIBLHBIMH YUY€OHBIMH MO3HABATEIbHBIMH JIEHCTBUSIMH

1) 6a3oBbIe JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIEHO  (DOPMYJIMPOBATh W aKTyaJM3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpEACNIATh IeJIM JICITCIBbHOCTH, 3aJaBas IMapaMeTpbl W KPUTCPUU HMX JIOCTHDKCHUS,
COOTHOCHUTH Pe3yJIbTaThI IEATEILHOCTHU C MIOCTABICHHBIMU IETSIMU;

HCIIOJIB30BAaTh IHpU OCBOCHUU 3HAHUU HpI/IéMI)I JIOTUYCCKOI'0O MBIIIJICHUSA — BBIACIATH
XapaKTepHble TPU3HAKKM TOHATHA W  yCTAaHABIMBAaTh WX B3aMMOCBS3b, HCIOJIH30BaTh
COOTBCTCTBYIOIIUC TOHATUA IJIA 06’b${CHeHHH OTACIBbHBIX (I)aKTOB n HBHCHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKHI/II\/JI;

YCTaHABJIMBATh IPUYUHHO-CJICICTBEHHBIC CBSI3U MKy N3y9aeMbIMHU SBJICHUSIMU;

CTPOUTH JIOTUYCCKUC PACCYKACHUA (I/IH,Z[}IKTI/IBHBIG, ACAYKTUBHBIC, 11O aHAJIor I/II/I), BBISABJIATH
3aKOHOMEPHOCTH M IMPOTUBOPEUMS B pacCMaTpPUBAEMbIX SIBICHUAX, (OPMYIMpPOBATH BBIBOABI U
3aKJTIOYEHUS,

MNPpUMCHATL B MPOHCCCC ITO3HAHUA, HCIIOJLB3YCMBIC B XMMHUHW CHMBOJHUYCCKHC (3HaKOBBI€)
MOJIeITH, TTPeOOPa3OBhIBATh MOJICIBHBIC MPEJACTABICHNUS — XHMHYSCKUAN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHUYecKass QopMmyna, ypaBHEHHE XHMHUYECKOM peakiuu — TPU PEHIeHUH Yy4eOHBIX
IMMO3HABATCJIbHBIX W IMPAKTUYCCKHUX 3aaa4d, IPUMCHATbL HAa3BAHHBIC MOACJIBHBIC MPCACTABICHUA JIA
BBISIBJICHHSI XapPaKTEPHBIX IPU3HAKOB M3y4aeMbIX BEIICCTB U XMMHUYCCKUX PEAKIIHH.
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2) 0a30BbI€ UCCIEA0BATEIbCKHE 1eHCTBUSI:

BJIa/1ETh OCHOBAMU METOJI0OB HAYYHOT'O IIO3HAHUS BEIIECTB U XUMUYECKUX PEAKLU;

dbopMynupoBaTh UENM W 3aJayd  HCCJIEIOBaHUS, MCIIOJIb30BATh IIOCTABIEHHBIE U
CaMOCTOSITENIEHO C(POPMYIUPOBAHHBIE BOIPOCH] B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI JUJIS
(bopMHpPOBaHHUS THIIOTE3HI 110 MPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BIAJCTh HABBIKAMM CaMOCTOSITCJIIBHOTO IUIAHWPOBAHUS W IPOBEACHHA YYECHHUYECKHX
HKCHEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HaOIIONaTh 3a XOJOM IIpoIlecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3yibTar, (OpMyJIUpOBaTh OOOOLIEHUS U BBIBOJbI OTHOCUTEIIBHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIEA0BaHMs, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJEIIAHHOU
pabore;

NpUOOpeTaTh OMNBIT YYEHUYECKOW MCCIIENOBATEIbCKOM M MPOEKTHOM e TeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB peIICHUs
IIPAKTUYECKUX 3aJa4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB ITO3HAHUS.

3) pabora c undopmainueii:

OPHEHTUPOBATHCA B PA3IMUHBIX HCTOUHUKAX MH(pOpMALMK (HAyYHO-TIONYJIsIpHAs JIUTepaTypa
XMMHUYECKOTO CO/ICpP)KaHUs, CHOpaBOYHBIE TMOCOOMs, pecypchl MHTepHeTa), aHaIM3HpOBATH
MHQOPMALMIO Pa3IMYHBIX BUAOB U (OPM MpPEACTABICHUS, KPUTHYECKU OLEHUBATh €&
JIOCTOBEPHOCTb M HEITPOTUBOPEUNBOCTB;

dbopMynHpoBaTh 3ampockl M TNPUMEHATH pa3IMYHbIE METOABl IMpPH TOUCKE U O0TOOpe
MHpOpMaLnu, HeOOXOAUMOH JUIs BBIMOJIHEHUs yUeOHbIX 3aJjau ONpeeIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCIOJB30BaHUA HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpaTh ONTUMAbHYIO (OpMY MpeaCTaBleHHs HMHPOpMaluu (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BAaTh HAy4HbI $3bIK B KayecTBE CpEJICTBA IMpU paboTe ¢ XUMHUYECKOM
uHpOpMaLKe: IPUMEHATh MEXIpeIMeTHbIC ((PU3NYEecKre 1 MaTeMaTUUYeCKNEe) 3HAKU U CUMBOJIBI,
(bopmyibl, a0OpeBHaTyphl, HOMEHKIATYPY;

HCIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISITHOCTH.

Ogiagenne yHuBepCcaJbHbIMH KOMMYHHKATUBHBIMHU A€ CTBHAMM:

3a/laBaTh BOIPOCHI MO CYILECTBY OOCYXJ1aeMOil TeMbl B XOJ€ JIuajora W/WiId TUCKYCCHH,
BbICKa3blBaTh  UJAEH, (HOPMYIMPOBATH CBOM  MPEIJIOKEHHS  OTHOCHTEIBHO  BBIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IpEe3CHTalMedl pe3ylbTaTOB I103HABATEIbHON JI€ATEIbHOCTH, IOJIYYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJHEHUN XUMAYECKOT0O SKCIIEPUMEHTA,
MPAaKTUYECKOH PabOTHI MO HMCCIECTOBAHUIO CBOMCTB M3y4aeMBIX BEIECTB, peas3aluil y4eOHOTO
npoekTa M (OPMYIHUPOBATh BBIBOJBI 10 PE3yJNbTaTaM I[POBEAEHHBIX MHCCIEJOBAHUN ITyTEM
COIJIACOBAHUS MO3ULUH B X07ie 00CYKAeHN 1 0OMEHAa MHEHUSMHU.

OgiageHne yHMBepPCAJIbHBIMHU Pery/JIsiTHBHBIMH ICHCTBUSIMU

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYIIECTBIISTH CBOK ITO3HABATEIbHYIO JAESITEIBHOCTD,
ompenensas e€ LeNd U 3aJaud, KOHTPOJIMPOBATH M IO Mepe HEOOXOTUMOCTH KOPPEKTUPOBAThH
IpeajaraeMblii alnropuT™M ACHCTBUI NpU BBIOJHEHUWH YYE€OHBIX M MCCIEAOBATEIbCKUX 3aj]ad,
BbIOMpaTh Hambosee >PPEKTUBHBINA CIOCOO0 MX pElIeHHS ¢ Y4ETOM IOJIYYEHHs HOBBIX 3HAHHUU O
BELIECTBAX M XUMHUYECKHX PEAKIUAX; OCYLIECTBJIATH CAaMOKOHTPOJIb CBOEH JAESITEIBHOCTH Ha
OCHOBE CaMOAaHaJIN3a U CAMOOLIEHKH.
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MHNPEIMETHBIE PE3YJIBTATHI
10 KJTACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTpaxaroT:

Cc(OPMHUPOBAHHOCTh MPEJICTABICHUH O XMMHMYECKOW COCTaBISIONIEH €CTEeCTBEHHO-HayYHOH
KapTUHBI MHpa, POJIM XUMHUH B TIO3HAHUM SIBJICHUU NPHUPOIBL, B (POPMUPOBAHMH MBIIUICHUS U
KyJbTYpbl JMYHOCTH, €€ (YHKIMOHAJIBHOM TIPaMOTHOCTH, HEOOXOAMMOW JUIsl pEeLIeHHs
NPAaKTUYECKUX 3aJady M SKOJIOTMYECKM OOOCHOBAaHHOI'O OTHOLICHHS K CBOEMY 3/0POBBIO U
IIPUPOJHOM  cpele; BIAJACHME CHCTEMOM  XMMHUYECKHMX  3HAHHMH, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOUINE MOHATUS (XUMHUYECKUI SJEMEHT, aToM, 3JIEKTpOHHas 000JI0YKa aToMa,
MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMHUECKas CBA3b, CTPYKTypHas (opmyna
(pa3BépHyTast U COKpalIéHHAs), MOJIb, MOJISIPHAS Macca, MOJSPHBIA 00BEM, YIIICPOJHBIN CKEJIET,
(GyHKUMOHANbHAS TpYINNa, pPaguKal, W30MEpHs, H30MEpbl, I'OMOJOTHYECKUH psAl, TOMOJOIH,
YIJIEBOJAOPOABL, KUCIOPOA M a30TCOIACP)KAIME COCIMHEHMs, MOHOMED, IIOJHUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COCJIMHEHHUs); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUS] OpraHMYECKUX
BemiecTB A. M. byTnepoBa, 3aKoH COXpaHEeHHs MacChl BELLIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK XMMHH; MHUPOBO33DCHYECKHE 3HAHUSA, JICXKAIIMEe B OCHOBE ITIOHMMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHMUYECKUX SIBICHMH, (PAKTOJIOIMUECKHE CBEJEHHMS O CBOMCTBax, COCTaBe,
MOJydYeHUH M O€30MacHOM HCIOJIb30BaHUM Ba)KHEHIIMX OPraHWYECKHX BELIECTB B OBITY H
IIPAKTUYECKON NEATEIbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKT€PHbIC IPU3HAKU MOHATUH, YCTaHABINBATh UX
B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIIME IOHATUSA IPU ONMCAHMM COCTaBa, CTPOEHUS U
MPEBPALLIECHUN OPTaHUYECKUX COCTUHEHUM;

c(OPMHPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIsI COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (HOpMYT OPraHMYECKUX BEUIECTB U
YPABHEHUN XMMHYECKUX PEAKIMM, U3rOTaBINBATh MOJEIN MOJEKYJI OPraHMYECKHX BEIIECTB IS
WUTIOCTPALMM UX XUMUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCT, YMEHUH YCTaHABIMBATH IMPHHAJICKHOCTh HW3YYEHHBIX OPTaHUYECKHUX
BEIIECTB M0 HUX COCTaBY M CTPOEHUIO K ONpeneia€HHOMY KiacCy/TpyIme COeIMHEHHUH
(YriaeBoopo/ibl, KUCIOPOJ M a30TCOAEPIKAIINE COSAMHEHUsI, BBICOKOMOJIEKYJISIPHBIE COSIMHEHMS),
JaBaTb WM Ha3BaHUs 1O cucremMatnyeckoi HomeHknatype (IUPAC), a Ttaxke mNpHBOAHMTH
TPUBHAJIbHbIE HA3BaHUS OTAEJBHBIX OpPraHMYECKUX BEIIECTB (STHIIEH, IMPOIWIEH, aleTHJICH,
STUJICHIJIMKOJb, TIUIEpUH, (heHo, popMabIeruy, aleTalbIerul, MypaBbUHas KUCIOTa, YKCYCHasI
KHCJIOTa, OJIEMHOBAasl KHMCIIOTA, CTEAPUHOBAs KHUCIIOTa, TJII0K03a, (GpyKTO3a, Kpaxmall, LeJII0s03a,
TJIUIUH);

c(OPMHPOBAHHOCT yMEHHSI OMNPEIENATh BUABl XUMHUYECKOM CBA3M B OpraHUYECKUX
COCTMHEHUIX (OMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHS TPUMEHATH IOJIOKEHHUSI TEOPUHM CTPOEHHUS] OpPraHUYEeCKHUX
BemectB A. M. BbyrnepoBa s 00ObSCHEHHS 3aBUCHMOCTH CBOWCTB BEUIECTB OT MX COCTaBa U
CTPOCHMSI; 3aKOH COXPaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, GPU3NUECKUE U XUMUYECKHE
CBOMCTBA TUIHMYHBIX IMPEICTABUTEIEH Pa3IUYHBIX KJIACCOB OPraHMYECKHUX BEUIECTB (METaH, 3TaH,
STUJICH, IpPONWIEH, aueTwieH, Oyraguen-1,3, merwiOyraaueH-1,3, OGeH301, METaHOJ, 3TaHOI,
STUJICHIJIMKOJb, TJIMHIEPUH, (PEHOJ, aleTajblIeru], MypaBbUHas M YKCYCHas KHCIOTHI, TJIIOKO3a,
Kpaxmall, LeJTi0103a, aMUHOYKCYCHasi KUCJIOTa), WUIIOCTPUPOBATh M€HETHYECKYIO CBSI3b MEXKIY
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HUMH YPaBHEHHUSMHU COOTBETCTBYIOUIMX XMMHYECKUX PEAKLMHU C UCIOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOYHUKHU YTJIE€BOJOPOJHOTO ChIphbs (HEDTBH,
MPHUPOJIHBIM Ta3, Yrojib), COCOObl UX MepepaboTKM MU MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKw;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYUCICHUS MO0 XUMUYECKUM YpaBHEHHSIM (MaCCHI,
00BEMa, KOJIMUECTBA UCXOTHOTO BEIIECTBA UM MPOIYKTa PEAKIUH MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEILIECTB WIN IPOAYKTOB PEAKIIIH);

c(hOpMUPOBAHHOCTh YMEHUU BIIAJIETh CUCTEMOM 3HAHWH 00 OCHOBHBIX METOJIaX HAy4YHOTO
MO3HAHUS, UCTIOIB3yEMbIX B XUMUU MIPH U3yUYECHUH BEIIECTB U XUMUYECKUX sIBIICHUH (HaOII0CHHE,
U3MEpEHUE, FKCIIEPUMEHT, MOJEIHPOBAHKE), UCIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
MPUHATUS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CHUTYAllMsAX, CBSI3aHHBIX C BEIIECTBAMU M HUX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOJIIONATh TpaBWia TMOJB30BAHUSA XMUMHYECKON TOCYI0N W
1abopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBUiia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOJTTHEHHIO JIAOOPATOPHBIX XUMUYIECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIIOJHATH XUMHUYECKUH HKCIEPUMEHT
(npeBpallleHuss OPraHMYECKUX BEIIECTB MPU HArpeBaHUM, MOJYYEHUE ITHIEHA U U3YYEHUE Ero
CBOWCTB, KQUECTBEHHBIC PEAKIIMMA OPTaHUUECKUX BEILIECTB, JCHATypalus OeJIKOB MPHU HarpeBaHMHU,
[[BETHBIE PEAKIMH OEJNKOB) B COOTBETCTBUHU C MPaBUJIAMH TEXHUKH 0€30MaCHOCTH MpH oOpalleHun
C BemlecTBaMH M JIA0OPaTOPHBIM OOOpPYIOBAaHUEM, NPEACTABISITH PE3YJIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3aliCH ypaBHEHUH COOTBETCTBYIOUIMX peakiuid U (QopMyIHUpoOBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIM3HPOBATh XUMUYECCKYI) HH(POPMAIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nHGopmaruu, UHTepHeT u 1pyrux);

c(hOpMUPOBAHHOCTh yYMEHUW COONIOJATh TPaBHJIA OSKOJIOTHYECKH IIeJIeCO00pa3HOro
MOBEJACHUsI B OBITY M TPYAOBOM JEATEIBHOCTH B IENAX COXPAHEHUS CBOETO 370POBbI U
OKpY’Karollled MpUPOIHOW Cpeibl, OCO3HABATh ONACHOCTb BO3JCMCTBHS Ha KHUBbIE OPTaHU3MbI
onpeenEHHbIX OPraHMYECKUX BELECTB, TOHMMas cMbIci nokazatens [1IK, noscHaTe Ha npumepax
CIOCOOBI YMEHBIICHUS U IPEIOTBPALICHHUS UX BPEAHOIO BO3CHCTBYS Ha OpraHU3M YeJIOBEKa;

Ui O0y4aromMXcs C OTPaHMYEHHBIMH BO3MOXKHOCTSMH 3[0POBBSI: YMEHHE MPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHHI;,

JUISL CJIETBIX M CJIA0OBUIALIMX OOYYAIOUIMXCA: YMEHHE HCIOJIb30BaTh PEIbe(HO-TOUCUHYIO
cucteMy ooo3naueHuii JI. bpaiins mis 3amicu XuMudeckux Gopmyd.

11 KJIACC

[IpenmMeTHbIe pe3yabTaThl OcBOeHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUI: 0 XUMUYECKON COCTABISAIOIICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, PO XUMHH B TO3HAHWUHU SIBICHUW TPHUPOABI, B (OPMHUPOBAHUH MBIIUICHUS H
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHAJIBHON TI'PaMOTHOCTH, HEOOXOIMMON [UIsi pelleHus
MPAKTUYECKUX 3a/ad M 3KOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM Cpee;

BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET: OCHOBOIIOJIATAOIINE ITOHATHS
(XMMHYECKUI 3JICMEHT, aTOM, U30TOI, S-, P-, d- 3JICKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYIIa,
MOJIb, MOJIIPHBIA 00BEM, BaJEHTHOCTb, JJEKTPOOTPUIATEILHOCTb, CTENEHb OKHCIICHUS,
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XMMHYECKasl CBs3b (KOBaJEHTHAsi, WOHHAs, MeTaulndecKas, BOJOPOIHAsA), KpHCTaNIM4ecKas
pemérka, TUOBl  XUMUYECKUX  PEAaKIMi,  pacTBOp,  DJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS TUCCOLUALINS, OKUCIIUTEh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW peaKIiH,
XMMHUYECKOE pPAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHsl AIIEKTPOJIUTHUYECKON AMcCoLMalui,
nepuoanueckuil 3akoH J[. . Menneneesa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHECHMUs
U IPEBpAllleHHs] SHEPrUM NPU XUMHUYECKUX pPEeaKLUsiX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUN S3bIK
XVUMHH, MUPOBO33PEHUECKHE 3HAHNUS, JIEJKAIINE B OCHOBE IIOHMMAaHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJIEHUH, (AKTOJIOTUYECKUE CBEJIEHUS O CBOWCTBAaX, COCTaBe, IOJNYyYECHUH U
0€30I1aCHOM HCIOJIb30BAHUU BaXXHEHUIIMX HEOPraHWYECKUX BEINECTB B OBITY M IPAaKTUYECKOH
JESATEIBHOCTH YEI0BEKA;

c(OpMUPOBAHHOCTh YMEHUI BBIABIATH XapaKT€pPHbIEC MPU3HAKY MOHATUMN, YCTAHABIMBATH UX
B3aMMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUSA NIPU ONMCAHUN HEOPraHUYECKHUX BELECTB
U UX NPEBpAIICHUN;

c(OpPMUPOBAHHOCTh YMEHHMH HCIOJIH30BAaTh XHWMHUYECKYIO CHMBOJIMKY JJII COCTaBJICHUS
(bopMyIT BEIIECTB U ypaBHEHHI XUMHYECKUX PEaKIHii, cuctemarinyeckyto HomeHkaarypy (IUPAC)
U TpUBHAJIbHbIE Ha3BaHUS OTAEJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbli ras, Yri€KHCIbIA ras,
aMMMaK, raléHas U3BeCTh, Heral€Has U3BECTbh, IMThEBAs COJA, TUPUT U JPYTHE);

c(OPMHPOBAHHOCTh YMEHHUH OMNpenessTh BAaJICHTHOCTh M CTEMEHb OKHCICHHMS XMMUYECKHX
3JIEMEHTOB B COECIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOW CBS3M (KOBaJIEHTHAasi, MOHHAs,
MeTaJUIMYecKas, BOJOPOJHAs) B COCAMHEHMAX, TUN KPUCTAIIMYECKOM PEIETKH KOHKPETHOTO
BELIECTBA (aTOMHAas, MOJIEKYJIIpHas, WOHHAs, METaJUIMYECKasi), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COEIMHEHMIA;

c(OPMHPOBAHHOCTh YMEHUHN YCTAHABIMBAThH NMPUHAIEKHOCTh HEOPTaHMUECKUX BEILECTB IO
UX COCTaBy K ONpEAENEHHOMY KIAcCy/Tpylne COeIWHEHHH (TMPOCThIe BEIIECTBA — METAJUIBI H
HEMeTaJlJIbl, OKCU/IbI, OCHOBAHMSI, KUCIIOTHI, aM(POTEPHBIE THPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUM pacKkpbIBaTh CMbICI Nepuoguueckoro 3akona J[. M. Menneneena
U IEMOHCTPHUPOBAThH €TO0 CUCTEMATH3UPYIOIYI0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (PYHKITUH;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB XMMHUYECKUX
aneMmeHToB 1—4 nepuonos Ilepuonnueckoit cucrembl xuMudeckux anemeHTos [l. YI. Menneneesa,
UCIIOJIB3Ys MOHATHS «S-, P-, d-DJICKTPOHHBIC OPOMTANIN», «IHEPreTUYCCKUE YPOBHH», OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMUYECKUX DJIEMEHTOB M MX COCAMHEHMH IO NEPUOAAM U
rpynnam [lepuoanueckoit cuctemsl xumuueckux 3aemeHToB . . Menaeneesa;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMHMCHIBATH) OOIIME XMMHYECKHE CBOMCTBA
HEOPraHMYECKHUX BEIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHME TI'€HETHYECKON
CBSA3M MEXIy HEOPraHMYECKUMH BEIIECTBAMM C IIOMOIIBIO YpPaBHEHUH COOTBETCTBYIOIIHX
XUMHYECKUX PEaKIUM;

C(OPMHPOBAHHOCTh YMEHHS KJIACCU(PHULIUPOBATh XUMHMUYECKHE pEaKIUHM IO Pa3InYHbIM
MpU3HAKaM (YUCITy M COCTaBy pearupyroliux BEIIECTB, TEIUNIOBOMY d(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKUCIIEHUs 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIUHU, YYACTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABJIATh YPAaBHEHHS PEAKIMi PAa3IMYHBIX THIIOB, TOJHbIE U
COKpallEHHbIE YPABHEHMsI peaklUUid HOHHOTO OOMEHa, YYUTHIBAasl YCIIOBUS, NMPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHLIA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOAMTH PEAKIINH, MOJITBEPHKAAOIINE KaYeCTBEHHBII COCTaB
Pa3IMYHBIX HEOPTaHMYECKUX BEILECTB, pAaClO3HABAaTh OMBITHBIM ITyTEM HOHBI, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacCKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCPeCTBOM COCTaBICHUS 3JIEKTPOHHOTO 0anaHca ITHUX pPeaKiyii;
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c(OpPMUPOBAHHOCTh YMEHUU OOBICHITH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakluud OT
pa3nuyHbIX (AKTOPOB; XapaKTep CMEMICHHS XHMHUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zeicTeus (nmpuniun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEepPH30BaTh XMMHUUYECKUE MPOIIECCHI, JEKAIUE B OCHOBE
NPOMBIIIJICHHOTO TIOJIYYe€HUs] CEPHOM KHUCIOTHI, aMMHaka, a Takke Cc()OpMHUPOBAHHOCTh
npejacTaBiIeHUl 00 oOLMX HAy4YHBIX MPUHIUIAX U SKOJOTHYECKHX MpobiieMax XHUMHUYECKOTO
MIPOU3BOJCTBA;

c(OPMHPOBAHHOCT, yMEHHHA MPOBOAWUTH BBIYHCICHHS C HCIOJIB30BAHUEM TOHSTHUS
«MaccoBasi 10JIsl BEIIECTBA B PaCTBOPE», 00bEMHBIX OTHOIICHUH ra30B MPU XUMHUYECKUX PEaAKIIHSIX,
Macchl BeIIECTBa WIM 00BbEMA Ta30B MO M3BECTHOMY KOJMUYECTBY BEIECTBA, MAacce WIM O0BEMY
OJIHOTO U3 YYacTBYIOUIMX B PEaKkIUU BELIECTB, TEIIOBOro 3(p¢eKTa peakluu Ha OCHOBE 3aKOHOB
COXpaHEHHUs MacChl BELLIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUU;

c(OpPMHUPOBAHHOCTh YMEHHUU COOJIIOJIaTh TpaBWIA TMOJIH30BAHUS XMMHUYECKON TOCYAOH U
1abopaTOpHBIM O00OPYAOBAaHUEM, a TAKXKE IMpaBWiIa OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU TIO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c()OPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH W BBITIOJNHATH XUMHUYECKUH DKCIEPHUMEHT
(pasnokeHue MepoKcuaa BOAOPOJa B MPUCYTCTBUH KaTalu3aTopa, ONpe/eieHHe Cpeabl paCTBOPOB
BEIIECTB C TIOMOIIbIO YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XMMHYECKON peaKlnu, peakiii HOHHOTO 0OMEHa, KaYeCTBEHHBIC PEaKIUU Ha cynab(haT-, KapOoHaT-
U XJOpUI-aHUOHBI, HA KATHOH aMMOHHS, PELICHHE OHKCIEPUMEHTAJbHBIX 3aJad [0 TemMam
«Metamnel» u «HemeTamnel») B COOTBETCTBMU C MpaBUIAMH TEXHUKH O€30MacHOCTH MPHU
oOpallleHHH ¢ BellecTBaMU U JIaOOpaTOPHBIM O0OpYyIOBaHUEM, MPEJACTABISATh PE3yIbTaThl
XUMHUYECKOTO DJKCIepuMeHTa B (¢GopMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX pPEaKIud U
(bopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(hOPMUPOBAHHOCTh YMEHHUM KPUTHYECKA AHAIM3UPOBATh XHUMHYECKYI0 WH(OPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CPECTBA MACCOBOM KOMMYHUKaLUU, IHTepHET U pyrux);

c(OPMHPOBAHHOCTh yYMEHHUH COOMIOJAaTh MpaBUa OSKOJIOTMYECKH IIeJIECO00pa3HOro
MOBEICHUS B OBITY W TPYIOBOW JEATEIHHOCTH B LEISAX COXPAaHEHHUS CBOETO 370pOBbS U
OKpY’Karolllel NpUPOAHOM Cpelbl, OCO3HABAaTh OMACHOCTb BO3JEWUCTBHS Ha >KMBbIE OpPraHU3MBbI
OIpeAeN€HHBIX BELIeCTB, MoHUMas cmbici nokazartens I[1JIK, mosicHaTe Ha mpumepax crocoObl
YMEHBLIEHUS U MIPEAOTBPALLIEHUS UX BPEAHOTO BO3AEHCTBUS HA OPraHU3M YEJIOBEKa,

UIsE O0yYaloMIMXCsS C OTPaHMYECHHBIMH BO3MOXKHOCTSMH 370POBBSI: YMEHHE NPUMEHATH
3HaHUsI 00 OCHOBHBIX JOCTYITHBIX METO/AaX IMO3HAHMS BEIIECTB U XUMHUYECKUX SIBJICHUI;

JUISL CJIETIBIX M CIAaOOBUIALINX OOYYAIOUIMXCSA: YMEHHE HCIOJBb30BaTh peilbeHO-TOUCUHYIO
cucreMy obo3HaueHuii JI. bpaiins 1i1st 3anucu Xumudeckux Gopmy.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoimuectBo yacos DJIEeKTPOHH
bie (nudp)
Ne HaumeHnoBanue pa3iesioB H TeM KonTpo MpakTu p
o0pa3oBarte
n/m NporpamMmmMbl Bcero JbHbIE JecKHue
JIbHBIE
padoThI padoThI
pecypchl
Pa3nea 1. TeopeTrnueckne 0CHOBbI OPraHMYeCcKON XMMHHU
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[IpenmeT opraHUYeCKON XUMUH.

https://resh.
edu.ru/subje

11 Teopus CTpOEHUSI OPTaHUYECKUX 3 ct/lesson/61
coenunenuii A. M. bBytieposa 49/start/170
388/
Hroro mo pazaeny 3
Pa3znea 2. YrieBoaopoabl
https://resh.
edu.ru/subje
2.1 ggf);a,ieinbIe YITIEBOAOPOAR = 2 ct/lesson/61
51/start/149
993/
https://resh.
HenpenenbHble yriieBogOpOIbL: _07
2.2 6 edu.ru/subje
QJIKCHBI, AJIKaTUCHBI, AJTKIHBI
ct/29/
https://resh.
2.3 ApomaTudeckue yriieBoI0pOIbI 2 edu.ru/subje
ct/29/
https://resh.
[TpupoaHbie ICTOYHUKHU Ups://ves .
2.4 3 edu.ru/subje
YIIIEBOAOPOAOB M UX IepepadoTKa
ct/29/
HUtoro no pazneny 13

Pasnen 3. Kuciiopoacoaep:kanue opranniec

KHe COCAMHECHUSA

3.1

Cruptsl. deHon

https://resh.

edu.ru/subje
ct/29/

3.2

Anpaeruasl. KapOoHOBBIE KHCIIOTHI.
Crnoxuble 3¢upbl

https://resh.

edu.ru/subje
ct/29/

3.3

VYriieBoanl

https://resh.

edu.ru/subje
ct/29/

Hroro no pasaeny

13

Pa3nes 4. A3orcoaepakaniue opranndeckKue ¢

OCAMHCHUSA

4.1

AMUHBI. AMUHOKUCIIOTEL benku

https://resh.

edu.ru/subje
ct/29/

Hroro no pazneny

Pa3nes 5. BoicokoMosieKyJIsIpHbIE COeIMHEHH S
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https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

https://resh.

5.1 [Mnactmaccel. Kayuyku. Bomokna 2 edu.ru/subje
ct/29/
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34 5
[MPOI'PAMME
11 KJIACC
KosnyecTBo yacoB
Kour | IIpak | OJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM poib THYeC (undposbie)
n/n MPOrpaMMbl Beer HbIe KHue o0pa3oBaTe/ibHbIE
0 paGor | paGor  pecypchl
bl bl
Pa3znen 1. Teopernueckne OCHOBBI XUMUH
CrpoeHue aTOMOB.
[Mepuoaudeckuii 3aK0H U https://resh.edu.ru/subj
1.1 [eproanueckas cuctema 3 ect/lesson/6479/start/1
XUMHUYECKHX 3eMeHTOB JI. W. 50989/
Menneneena
Crpoeiine BemecTsa. https://resh.edu.ru/subj
1.2 MHorooGpasue pemmect 4 ect/lesson/6479/start/1
50989/
https://resh.edu.ru/subj
1.3 XUMHUYECKUE PeaKkIuu 6 1 1 ect/lesson/5912/start/9
2791/
Hroro o pasnemny 13
Pa3nen 2. Heopranuueckas Xumus
https://resh.edu.ru/subj
2.1 Mertauisl 6 1 ect/lesson/3493/start/1
51213/
https://resh.edu.ru/subj
2.2 HemeTrasmibt 9 1 1 ect/lesson/5939/start/1
51320/
S p—— https://resh.edu.ru/subj
2.3 S ——— 2 ect/lesson/4960/start/1
51374/
Uroro no pazgeny 17
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https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

Paznen 3. XumMusd 4 JKU3HL

3.1

XUMHS U KU3Hb

https://resh.edu.ru/subj
ect/lesson/3504/start/1
51485/

Hroro no pasgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34 2 3

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC

Kona
npoBepsieM
oro
pe3yJbTara

HpOBepﬂeMble NMpEeAMETHLIC PE3YyJIbTAaThl 0OCBOCHUS OCHOBHOM
06pa30BaTeJ’[LHOﬁ nmporpamMmmal CpeaIHET0 oﬁmero 06pa3OBaHI/IH

1

TeopeTnueckre OCHOBBI OPraHUYECKON XUMHH

11

ChopMupOBaHHOCTb MPEICTABICHUM O XUMHUYECKOW COCTaBIsIOIIEH
€CTeCTBEHHOHAYYHOW KapTHUHBI MUpPA, POJIM XUMHUHM B MO3HAHUU SIBJICHUN
OpUpObl, B (OPMHUPOBAHUM MBIIUICEHUS W KYJIBTYpbl JIMYHOCTH, €€
(YHKIMOHAIBHOM  TI'PAaMOTHOCTH,  HEOOXOIUMOW Ui peIIeHUs
MPAKTUYECKUX 3aa4 M DKOJOTHYECKM OOOCHOBAHHOTO OTHOLICHHS K

CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpejie

1.2

Brnanenue cucTteMON XMMHUYECKHX 3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOMOJIararoIme MOHATHUS (Monekyna, BaJICHTHOCTB,
3JIEKTPOOTPULATEIIBHOCTD, CTENIEHDb OKUCIICHUS, XUMUYECKas CBSI3b, MOJIb,
MOJIIpHasT ~ Macca,  MOJSIpHbIM ~ OO0BEM,  YIJIEpOAHBI  CKeJeT,
(dbyHKIMOHATBHAS rpyirma, panukar, U30MEpHs, H30MEDBI,
FOMOJIOTUYECKUNA  pANl, TOMOJIOTH, YIJIEBOAOPOAbL, KHUCIOPOA- U
a30TCoACpIKAIIME COCAMHEHUS, OHOJIOTMYECKH aKTHBHBIC BEIECTBA
(yrmeBonpl, JXKUpBI, O€JIKH), MOHOMEp, IOJHUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE ~ COSMHEHHUs); TEOPUHM M 3aKOHBI  (Teopus
XUMHUYECKOTO CTpPOCHHS opranudeckux BemecTB A.M. Byrtinepora),
3aKOHOMEPHOCTH, CHUMBOIUYECKUN S3bIK XUMHUH, (HAKTOJIOTHUECKUE
CBEJICHHS O CBOWMCTBAaX, COCTaBe, TMOJNYYCHHMH H  O€30MacHOM
HCMOJIb30BAHUM BAXHEUIIIMX HEOPTraHUYECKUX U OPTaHMYECKUX BELIECTB B

OBITY M IPAKTUYECKON JICATEIHHOCTH YeIOBEKa
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1.3

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATH XapPAaKTCPHBIC IMTPU3HAKHA HOHHTHﬁ,
YCTAHABJIMBATL WX B3daMMOCBA3b, HCIIOJB30BATL COOTBETCTBYIOIIUC
TIOHATHA npu OIIMCaHHUH cocCTana, CTPOCHHUA u npeBpameHI/Iﬁ

OpraHUYCCKUX COeIUHEHUI

1.4

c(OPMHPOBAHHOCTh YMEHHUM HCIOIB30BATH XUMUUECKYIO CUMBOJIUKY JIJIS
COCTaBJICHUS  MOJEKYJISpPHBIX U CTPYKTYpHBIX  (pa3BEpHYTOM,
COKpaméHHOW) (opMyn OpraHMYecKMX BEHIECTB UM ypaBHEHUM
XUMUYECKUX PEaKLIMM, M3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX
BEIIECTB JUI WJUIFOCTPALMM HMX XUMHUYECKOIO U IPOCTPAHCTBEHHOIO

CTpPOCHHS

1.5

CdopmMupoBaHHOCTH YMEHHI yCTaHaBJIMBATh [IPUHAIEKHOCTh
HU3YUCHHBIX OpPraHMYCCKUX BCHIICCTB IIO HX COCTABY MW CTPOCHHIO K
onpenenéHHOMY Kiaccy (TPyIre) COeAMHEHHH (YriIeBOI0POIbI, KHCIOPO/T
W a30TCoJepIKallie COSAMHEHUS, BBICOKOMOJICKYISPHBIE COCAMHEHUS),

JaBaTh UM Ha3BaHUs 10 cucteMaTrueckoi HomeHkmarype (IUPAC)

1.5

ChopMHUpOBaHHOCTh YMEHHMSI OIpPEAENsATh BUABl XUMHUYECKOH CBS3M B

OpPraHUYECKHUX COSAMHEHUSIX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopmupoBaHHOCTh YMEHHSI MPUMEHSATDH: MOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTs A.M. BytnepoBa ans oObsSCHEHUS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHMSI; 3aKOH COXPAHEHHUS MacChl

BCIICCTB

aneBonopoz[H. KHCJ’IOpOI[COI[Cp)KaH_II/Ie u a30TCOACPIKAIINC

OpTraHU4YCCKUC COCAUHCHU. BLICOKOMOJ'ICKy.HSIpHBIe COCOHMHCHUA

2.1

ChopMUPOBAaHHOCTh ~YMEHHMW TPUBOJWUTH TPUBHAIIBHBIC  HA3BaHUS
OTICNIbHBIX OPTraHWYECKUX BEIIECTB (ITWIICH, MPOIMICH, AalleTUJICH,
OTUWJICHTJIUKOJIb, TJMLCPHH, (1)€HOJ'I, (bOpMaJIBI[eFI/I[[, ancTaabaAcrua,
MYypaBbUHAaA KHCJIOTA, YKCYCHasi KHCJIOTAa, OJICUHOBAas KHCJIOTa,
CTeapuHOBAas KHCIIOTa, TIIOKO3a, (pyKTO3a, Kpaxmai, MeJUIII03a,

TJIMLIKH)

2.2

ChopmupoBaHHOCTE yMEHUH  XapakKTEepHU30BaTh COCTaB, CTPOCHHE,
(1)H31/I‘~IGCKI/IC U XHUMHUYCCKUC CBOI\/'ICTBa THUITNYHBIX HpeHCTaBHTCHGﬁ
paanqHHx KJ1aCCOB OpFaHI/I‘IGCKI/IX BCUICCTB (MeTaH, 3TaH, OJTHJICH,
MpOMWIICH, aneTwieH, Oyramuen-1,3, wmerundyraauen-1,3, OeH3odn,
METaHOJI, 3TAHOJ, OSTWICHIJIMKOJb, TJIMIEPHH, (DEHON], ameTaabIeru,
MypaBbHHAsS W YKCYCHas KHCIOTBI, TJIFOKO3a, Kpaxmal, IIeJIII103a,

AMUHOYKCYCHAsl KHCJIOTa)

2.3

ChopMupoBaHHOCTh yMEHHUS WJUIIOCTPUPOBATH T'€HETUYECKYIO CBS3b
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MCKAY TUITUYHBIMHA NPCACTABUTCIISIMU PA3JINYHBIX KIIACCOB OPTaHUYCCKUX
BCIICCTB YPABHCHHUAMHU COOTBCTCTBYHOIIUX XHWMHUUYCCKHUX peaKI_II/Iﬁ C

UCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdhopMupoBaHHOCTD YMEHHUS XapaKTepU30BaTh UCTOYHUKU
YTJIEBOJIOPOAHOTO ChIPbA (HE(PTh, MPUPOIHBIN Ta3, yroib), CIOCOOBI MX

nepepaboTKH U MPAaKTUYECKOe MPUMEHEHHE TIPOTYKTOB NepepadoTKu

XUMUA U KU3HB. PacuéThl

3.1

CdopmupoBaHHOCT, YyMEHHUU BIAJETh CHCTEMOH 3HAHUN 00 OCHOBHBIX
METOJaX HAY4YHOrO IO3HAHUS, MCHOJIb3YEMbIX B XUMHUHU NPHU HU3YyUYECHUU
BEIIECTB M  XUMHUYECKUX  SIBICHUN (HaOmofeHwe, UW3MEpeHUe,
SKCHEPUMEHT, MOJCIIUPOBAHUE), UCIOJIb30BATh CUCTEMHBIE XUMUYECKHE
3HAHUS U TPUHSTHS PEIICHUN B KOHKPETHBIX JKU3HECHHBIX CHUTYAIIHSX,

CBA3aHHBIX C BCUICCTBAMHA U UX IIPUMCHCHUCM

3.2

ChopmupoBaHHOCTE  yMEHUW  COONIOAATH TpaBWIA  TOJIH30BAHUS
XUMHYECKOH TMOCYAoH H J1TabopaTOpHBIM OOOpYIOBaHHWEM, a TaKke
ImpaBHjia 06paHIeHI/I$I C BCIICCTBAMH B COOTBETCTBHUU C MHCTPYKIHUAMU I10

BBITIOJTHCHHIO J'Ia60paTOpHBIX XUMHUYECKUX OIIBITOB

3.3

ChopmupoBaHHOCT, yYMEHUHM IJIAHUPOBATH M BBIMOJIHATHE XUMUYECKUI
9KCIIEPUMEHT (IIPEeBpALEHUS] OPraHUYECKUX BEIIECTB NPHU HArpeBaHMU,
MOJIyYE€HUE JTUJIEHA U W3YYEHHE €ro CBOWMCTB, KayeCTBEHHbBIE pPEaKIMH
OpraHMYECKUX BEIIECTB, JCHATypalus OEIKOB NpU HArpEeBaHUU, [IBETHHIE
peakuuu OeIKOB) B COOTBETCTBHM C IMpPAaBUJIAMU TEXHUKU OE30MACHOCTH
npu oOpalieHud C BeLIECTBAMH U JIa0OpaTOPHBIM O00OpPYIOBAaHUEM;
NPEJCTABIATh PE3yJIbTaThl XUMHUECKOT0 3KCIIEpUMEHTa B (hopMe 3amucu
YpaBHEHUH COOTBETCTBYIOUIUX PEAKIU U (OPMYIUPOBATH BHIBOJLI Ha

OCHOBC 3THX PE3YJIbTATOB

3.4

ChopMupoBaHHOCTh YMEHUN NPOBOIUTH BBIYUCICHUS 0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BELIeCTBA WIIU
MIPOJYKTA PEAKIMK IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3

HCXOJIHBIX BEIIECTB WJIH MPOJAYKTOB PEAKITIH)

3.5

ChopMupoBaHHOCTE YMEHHI KPUTHYCCKH aHAIM3HPOBATH XUMUYECKYIO
nHPOPMAIIHIO, TIOTYYaeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpEACTBa MacCOBOU

uHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

CpopMUpPOBAaHHOCT, YMEHHMM COONIOAATH MPaBHIIa  AKOJOTHYECKU
11e7IeCO00pa3HOTo MOBEICHUS B OBITY U TPYIOBOHM ACATEIHLHOCTH B IIEJISIX
COXpPAaHEHHsI CBOErO 3J0pOBbSI M OKpPYXKAIOUIEH MPUPOJHON Cpenpl,

OCO3HaBaThb OIIaCHOCTH BOS}IGI\/’ICTBI/IH Ha KHUBBIC OpraHru3MbI

22




ONPEACIIEHHBIX OPraHMYECKUX BELIECTB, INOHMMAas CMBICI I10Ka3aTels
ITIK (mpenenbHO AOMYCTUMON KOHLEHTPAIMM), MOSICHATh Ha NpHUMepax
crocoObl YMEHBIIEHUS U MPeIOTBPAIEHHs] UX BPEAHOTO BO3JEHCTBUS Ha

OpraHu3M 4YCJIOBCKaA

11 KIIACC

Kon
npoBepsieM
oro
pe3yJbTara

IIpoBepsiemMblie NpeAMeTHBIE Pe3yJILTATHI OCBOEHHSI OCHOBHOIA
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeIHero 001ero 0d0pa3oBaHus

1

TGOpeTI/ILIeCKI/Ie OCHOBbI XUMHNHU

11

Biagenne cucreMol  XMMHUYECKMX ~ 3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIArarolue MOHATUSA (XMMHYECKUN 3JIEMEHT, aTOM, 3JICKTPOHHAs
00oJouka aToma, S-, p-, d-3J1eKTpOHHBIC OPOUTAIIH ATOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIEHUSA, XUMHUYECKast
CBSI3b, MOJIb, MOJISIDHAasT Macca, MOJSIpHBIA OO0BEM, KpHUCTaJUIMYECKast
penéTKa, THIIBI XUMHUYECKUX PEAKINH (OKUCITUTETFHO-BOCCTAHOBUTEIBHBIC,
9K30- H DHIOTEPMHUYECKHE, pEeaKIuu HOHHOTO OOMEHa), pPacTBOp,
AJICKTPOJIUTHI,  HEAJIEKTPOJIUTHI,  DJICKTPOJIUTHYECKAs  JUCCOIMAIMS,
OKHCJIUTENb,  BOCCTAHOBUTENb, CKOPOCTh  XHMHYECKOW  pEaKIuH,
XUMHYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TCOPHUS AICKTPOIUTHUCCKOM
qucconmauuuy, Ilepuonnueckuit  3akon .M. MenneneeBa, 3akoH
COXPAaHEHHs MaccChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUI S3bIK XHMMHH,
(akTONOTMUECKUEe CBEACHHS O CBOWMCTBAaX, COCTaBe, MONYyYCHHH U
0€30IacCHOM HCIIOJIb30BAaHUM BaXKHEUIINX HEOPraHMYECKUX BEIIECTB B

OBITY U IPAKTUYECKOM AEATEILHOCTH YEJIOBEKA

1.2

ChopMupoBaHHOCTH yMEHHMH BBIABISATH XapaKTEpHble TPU3HAKU U
B3aUMOCBA3b M3YYEHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
MIOHATHUSA IIPYU ONMCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKUX BEILECTB U
WX IIPEBpAllleHWI; BBIABIATH B3aMMOCBSI3b XHMHMUYECKHUX 3HAaHUU C
NOHATUAMM W MPEACTABICHUSAMH  JPYIrUX  €CTECTBEHHOHAYUYHBIX

MIPEAMETOB

1.3

1.4

Brnanenue OCHOBHBIMM METOJaMH HAyYHOTO TIO3HAHUS BEIIECTB M
XUMUYECKUX  sBJICHWM  (HAOJIOJEHWEe, W3MEpPEeHHE, OSKCIEPHUMEHT,

MOJICTTUPOBAHHE)

CpopMHUpPOBAaHHOCT, YMEHHH OINpPEACNSITh BAJCHTHOCTb W  CTENEHb

OKHCJICHUS XUMHYCCKUX 3JICMCHTOB B COCMHCHHUAX Pa3JIMYIHOIO COCTaBa,
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BUJI XUMHYECKON CBA3H (KOBaJ'IeHTHaH, HOHHAas, MCTaJlJIMYCCKasd,
BOI[OpO)IHaH) B COCOMHCHUAX, THII KpHCTaHHquCKOﬁ peH_IéTI(I/I
KOHKPETHOTO B€IICCTBaA (aTOMHaH, MOJICKYJIApHad, HOHHAas,

MCTaHHI/IqCCKaﬂ)

1.5

ChopMupOBaHHOCTh YMEHHUH OINpENessATh XapakTep Cpeasl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHHI

1.6

ChopmupoBaHHOCT YMEHHS KIACCHPHUIMPOBATH XUMUYECKUE PEAKIIUU
M0 Pa3MUYHBIM TMPU3HAKaM (YHCIy W COCTaBYy pPEarvupyrolluX BeEIIEeCTB,
TEIUIOBOMY 3(PQeKTy peakiuu, WU3MEHEHHI0 CTEeTNCHEeH OKHUCIICHUS

3JIEMEHTOB, 0OPATUMOCTH PEaKIMH, YYaCTUIO KaTaln3aTtopa)

1.7

CdopmMHpoBaHHOCTH YMEHHI COCTABIATh YPAaBHEHUS PEAKIMM pa3InUHbIX
TUIIOB, TOJIHBIE M COKpAIIEHHbIE YPaBHEHHs peaKIUil MOHHOTO OOMEHa,

YUUThIBaA YCJIOBUA, ITPU KOTOPBIX 3TH PEAKIHNU UAYT 10 KOHIIA

1.8

1.9

ChopMHpoBaHHOCT, yYMEHHUH MPOBOAUTH PEAKIMH, MOJITBEPKIAIOLINE
KAueCTBEHHBIH  COCTaB  pa3IMYHbIX  HEOPraHWYECKUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM NYTEM HWOHBI, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

ChopmupoBaHHOCTE yMEHUH pacKphIBaThb CYIIHOCTb OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKUUN IMOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOIO

OayaHca 3TUX peaKIui

1.10

ChopmupoBaHHOCTE ~ YMEHHH  OOBSCHATH  3aBHUCHUMOCTH  CKOPOCTH

XUMHUYECKON peakiy OT pa3Iu4HbIX (JaKTOpOB

1.11

ChopmupoBaHHOCTE ~ yMEHHHl ~ OOBSACHATH  XapakTep  CMEIICHUs
XUMHUYECKOIO0 PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JEHCTBUA

(mpuniun Jle Hlatensbe)

OO01mas 1 HeopraHUYeCcKass XUMHUS

2.1

ChopmupoBaHHOCT, yMEHMI packpbiBaTh cMbIca llepuonnyeckoro
3akoHa /[.11. MenzeneeBa n 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIYIO,

OOBSICHUTENIbHYIO U IIPOTHOCTHUYECKYIO (DYHKIHH

2.2

ChopmupoBaHHOCT, yYMEHUN XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKUX 3JeMeHTOB 1—4 nepuonos Ileproanyeckoi cucTemsl
xuMu4eckux 3nemeHToB J[.M. MenneneeBa, UCIIONIB3YsI MOHIATHS «S-, P-, d-
JNEKTPOHHBIE OpOUTANINY», «IHEPreTHUECKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHYECKHX DJJIEMEHTOB M UX
COCIMHEHUN MO nepuojam u rpynnaMm llepuogudeckoit cucTemsl

xuMmudeckux anemenToB /.M. Menaeneesa

2.3

ChopMHUpPOBAaHHOCTL YMEHUW XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIHE
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XHUMHYECKHE CBOMCTBa HCOPraHNMYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB,
NOATBCPIKAATH CYIIECTBOBAHUC T€HETHYECKOM CBsA3HU MCKAY
HCOPraHNYCCKUMU BCIICCTBAMHU C IIOMOIIBIO ypaBHeHPIfI

COOTBCTCTBYIOIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.4

ChopMupoBaHHOCTH ~ yMEHHH  yCTaHaBIMBAaTh  MPUHAJICKHOCTh
HEOPraHMYECKHX BEIIECTB II0 UX COCTaBYy K ONpPEIEIEHHOMY Kiaccy
(rpymnmne) coeavHEHMH (MPOCThIE BELIECTBA — METAJJIBl U HEMETaJUIBI,

OKCH/Ibl, OCHOBAaHMsI, KUCJIOTbI, aM(pOTEPHbIE TUAPOKCUIbI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHHI HCIIOIB30BaTh XUMHUUECKYIO CUMBOJIHKY IS
cocTaBiieHus: (OpMyJ BEIIECTB U YPAaBHEHUH XHMMUYECKUX PpEaKIMMH,
cucrematrueckyto HomeHknarypy (IUPAC) u TpuBmanbHBIE Ha3BaHUS
OTJEbHBIX HEOPraHWYEeCKUX BEIeCTB (YrapHbIi ras, Yriekuciblid ras,

aMMHaKk, raméHas HU3BECTH, HerameéHas H3BCCTH, IMUTHEBAA COJA, IIUPUT U

Apyrue)

2.6

ChopMHUpPOBAaHHOCT, YMEHUW XapaKTepu3oBaTh (OMHUCHIBaTH) oOOIIHE
XUMHAYECKHE CBONCTBA HEOPTaHMYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJTBEPXKIAaTh  CYIIECTBOBAHWE  TEHETHYECKOW  CBSI3HM  MEXIY
HEOPTraHUYECKUMHU BEIIECTBAMU C TIOMOIIBIO ypaBHCHHI

COOTBCTCTBYIOIIIUX XUMHWYCCKUX peaKuHﬁ

2.7

ChopMupoBaHHOCTh yYMEHHUM IUIAHUPOBATh W BBINOJIHATH XUMHUYECKUH
OKCIIEPUMEHT (pas3No’KeHUE TMEepPOKCHIa BOJOpPOAAa B MPUCYTCTBUHU
KaTraau3aTopa, OMNpeJelieHHe Cpelbl PacTBOPOB BEHIECTB C IOMOIIBIO
YHHUBEPCAIBHOTO HWHAMKATOpPA, BIMSHUE Pa3IUYHBIX (AKTOPOB Ha
CKOpOCTh ~ XMMHUYECKOM  peakluu, peakiuu HOHHOro  oOMeHa,
KayeCTBEHHBIE PeaKlMu Ha cynb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHMU, PCHICHUC JOKCIICPUMCHTAJIBHBIX 3ada4 II0 TEMaM
«Metamne» u «HemeTamisl») B COOTBETCTBUM C IpaBUJIAMU TEXHUKH
0€e30MacHOCTH IpU OOpalleHHMM C BEIIeCTBAaMU U JIAOOPATOPHBIM
000py/noBaHUEM; MPEICTABIATh PE3YIbTATHl XUMUYECKOTO IKCIEPUMEHTA
B (opme 3ammcu  ypaBHEHUH  COOTBETCTBYIOIIMX  pPEAKUUd U

(hopMyNIHpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTAaTOB

2.8

ChopMupoBaHHOCTH ~ yMEHHWH  COONIONATh TpaBWiIa  TOJB30BaHUS
XUMUYECKONW TMOCyod H JabopaTOpHBIM OO0OpY/IOBAaHHEM, a TaKKe
npaBuiia oOpaleHus ¢ BEIECTBAMUA B COOTBETCTBUU C WHCTPYKIUSMU T10

BBIITOJIHCHHUIO J'Ia60paTOpHLIX XUMHNUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTh YMEHHI XapaKTEepH30BaThb XUMHUYECKUE MPOLECCHI,
JeKalMe B OCHOBE TMPOMBIIUICEHHOTO TOJNYUYEHHUS CEPHOM KHCIOTHI,

aMMHuaka, a Takke CQOPMHUPOBAHHOCTh MPEACTAaBICHUN 00 O0O0mmx
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HAaYYHBIX TPUHOUIIAX W IOKOJIOTHYCCKHUX HpO6JIeMaX XUMHUYECCKOI'O

IIpONU3BOACTBA

XUMHUA U KU3HB. PacuéThl

3.1

ChopMHUpPOBAaHHOCTh TIPEACTABICHUN O XHMHYECKOH COCTaBIISAIONMICH
€CTEeCTBEHHOHAYYHOW KapTUHBI MHUpA, POJIU XHUMHH B MO3HAHUU SIBICHUI
NpUpOAbI, B (OPMUPOBAHWU MBIIUICHUS M KYJIbTYpPhl JUYHOCTH, €€
(YHKIIMOHAIBHOW  TPAMOTHOCTH,  HEOOXOOUMOM  JJig  pelIeHHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOILIEHUS K

CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpejie

3.2

ChopMupoBaHHOCTh YMEHHUH KPUTUYECKH aHAIW3MPOBATH XUMHUECKYIO
nHPOPMAIIHIO, TIOTYYaeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeACTBa MacCOBOU

KOMMYHHUKaIWH, ceTb IHTepHET U npyrue)

3.3

ChopmupoBaHHOCT,  yMEHUH  cOOMIOJATh MpaBWIa  DKOJIOTUYECKH
11e71eco00pa3Horo MOBeCHUS B OBITY U TPYAOBOM NE€ATEILHOCTH B IENIX

COXPAaHEHHUS CBOETO 370POBbs U OKPYXKAIOIEH MPUPOIHON CpeIbl

3.4

Oco3HaBaTh  OMACHOCTh  BO3JCHCTBHUA  HA  JKMBBIE  OPTaHU3MBI
onpeIeEHHBIX BEIIECTB, MOHUMAast cMbIci nokasatess [1JIK, moscHsITh Ha
nmpuMepax CrocoObl YMEHBIIEHUS U TPEIOTBPAIICHUS WX BPEIHOTO

BOS,I[GfICTBHH Ha OpraHus3M 4Y€JIOBCKa

3.5

ChopmupoBaHHOCTH YMEHUIN MPOBOJUTH BBIUMCICHUS C UCIIOIB30BAHUEM
MOHSTHSI «MaccoBasi JI0Jisl BEIIECTBAa B PACTBOPE», OOBEMHBIX OTHOIICHHIA
ra3oB MPU XUMUYECKUX PEAKIHIX, MACChl BEIIECTBA WK 00BbEMA Ta30B 1O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O00BEMY OIHOrO U3
YYaCTBYIOIIMX B PEaKIMHU BEIIECTB, TEIJIOBOro 3¢¢eKra peakiuu Ha
OCHOBE 3aKOHOB COXpaHEHUsI MacChl BEIECTB, IMPEBpALICHUs U

COXPAaHCHUS SHCPIrUun
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC

Kox

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

1

TeOpeTI/I‘{eCKI/IC OCHOBBI OpFaHquCKOﬁ XHUMHH

1.1

[Ipenmer oprannyeckor XUMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEILIECTB U MATEPHUAJIOB. T€OpHsi CTPOCHUS OPraHUYECKUX

coequuennit A.M. byTtiepoBa, €€ OCHOBHBIE MMOJIOKEHUS

1.2

CtpykTypHBIE (OPMYJIBI OPTaHUYECKHX BEIIECTB. | OMOJIOTHS, H30MEpHS.
XUMHYECKasl CBA3b B OPTaHMYECKUX COCIMHEHMSIX — OJAMHAPHBIC M KPAaTHBIE

cBs3u. [IpencraBnenne o kaaccuUKaIi OpraHUICCKUX BEIIECTB

1.3

Homenkiatypa  opraHu4yeckux  COEOUHEHHMM  (cucremaruyeckas) U
TpUBHAJIbHBIE HA3BaHUS BaKHEHUIINX MpPECTaBUTENIeH KIaCCOB OPraHUYECKUX

BEILIECTB

Yri1eBo10pOoabI

2.1

2.2

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYeckuil psa. Meran u sTaH —
MPOCTEHIINE MPEACTABUTENN AIKAHOB: (PU3NYECKUE U XMMHUUYECKHUE CBOMCTBA
(peakuuy 3aMelIeHUs M TOPEHHUs), HAXOXKICHHE B NPUPOAE, MOIyYyeHHE U

IIPUMCHCHUEC

AJKEeHBI: COCTaB U CTPOCHUCE, TOMOJIOTHYCSCKHI pAa. OTHIIEH U MMPpONWJICH —
HpOCTCfIHIHC MpEACTABUTCIIN aJIKCHOB!: (bI/ISI/I‘leCKI/Ie 1 XAMHUYECKHE CBOMCTBA
(peaKHI/II/I TUAPHUPOBAHHA, TAJIOICHUPOBAHHA, THUApaTallid, OKHCIICHHUA U

HOJ'II/IMepI/ISaI_II/II/I), MOJIYYCHHUC U ITIPUMCHCHUC

2.3

Ankanuensl: Oyrtamuen-1,3 u metwiOyraaueH-1,3: cTpoeHue, BakHeiue
XMMUYECKHe  CBOHCTBa  (peakuuss  MOJUMEpHU3ALUH). [lonmyuenune

CUHTCTUYCCKOI'O Kay4yKa U pC3UHbI

2.4

AJIKMHBI: COCTaB M1 OCOOCHHOCTU CTPOEHMSI, TOMOJIOIMYECKHH Psill. ALETUIICH
— MPOCTEHIINI NpeACcTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U
XUMHMUYECKHE CBOMCTBa (peakuuy TUAPUPOBAHMSA, TaJIOT€HUPOBAHUSA,

ruapaTalyy, TOpeHus), HoJy4eHHe U IPUMEHEHNE

2.5

Apensl. beHson: cocta, cTpoeHHe, (HU3UYECKHE UM XUMHUYECKHE CBOWCTBA
(peakuuy TaJOT€HUPOBAHUS M HUTPOBAHUS), INOJYyYEHUE U NPHUMEHEHUE.
Tomyon: cocTaB, cTpoeHHE, GU3NYECKUE W XUMHUYECKHE CBONCTBa (peakiuu
raJIOTEHUPOBAHUS U HUTPOBAHUs), MOJIYyYeHHE U NMpUMEeHEeHHe. TOKCHUYHOCTh
apeHoB. I'eHeTHYeCKast CBSA3b MEXKY YIJIE€BOAOPOAAMHU, NPUHAICKAIIUMA K

Ppa3siInYHBIM Ki1acCaM
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2.6

[IpupoaHble HUCTOYHUKU YIIeBOAOpOJOB. IIpuponHblii ra3 M MOMyTHBIE
HedTsHbIe ra3bl. HedTh 1 e€ npoucxoxnenue. CriocoOsl nepepadoTKu HEPTH:
IIEPETOHKA, KPEKUHI (TEPMUYECKHM, KaTaJuTHUECKuil), nupoaus. [IpoaykTsl
nepepaboTku He(TH, WX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.

KameHHbI#1 yronb v IpoAyKThI €ro nepepadoTKu

Kncnopoz[conepxcamne OpPraHu4eCKuC COCANMHCHUA

3.1

IIpenenbHble  ONHOATOMHBIE CHOUPTBL. MeETaHOI M 3TAaHOJ: CTPOCHME,
¢u3nveckne U XMMHUYECKUE CBOWMCTBA (PEAaKIMU C aKTUBHBIMU METAJJIaMH,
raJIoreHOBOJIOPOIAMH, T'OpEHHE), MpUMEHEHHEe. BomopoaHbie CBSI3U MeEXIy
MOJIEKYJIAMH CIIUPTOB. J[elCTBHE METaHOJIa U OTaHOJIA HA OPraHU3M YEJIOBEKA.
MHoroaromMHple  COUPTHl. ODTWIECHIVIMKOJAbL M TJULEPUH: CTPOEHHUE,
¢bu3nyeckue M XHMMHUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas! Peakliisl Ha MHOTOATOMHbIE clIUpTh). JlelicTBue Ha

OpraHu3M 4YCJIOBCKA. HpI/IMeHCHI/Ie TIIMOCprUHA U OTHIICHIJIMKOJIA

3.2

@deHon: CTpOEHUE MOJEKYIbl, (U3UYEeCKUe U XHUMHYECKHE CBOMCTBA.

ToxcuunocTs penona. [Ipumenenue dpenona

3.3

Anpneruapl W KeToHBL.  DopMmanbAeTHI,  aleTAIBICTHA. CTPOCHHE,
buznueckue W XMMUYECKHE  CBOMCTBA  (peaklUMd  OKHUCICHUS U

BOCCTAHOBJICHU, KAYCCTBCHHBIC peaKLII/II/I), MMOJIY4CHHUEC U IPUMCHCHUC

3.4

OnHOOCHOBHBIE TpeJiebHbIe KapOOHOBbBIE KUCIOThL. MypaBbHHAs U YKCYCHAs
KHCJIOTBI: CTPOCHHE, (PU3MUECKUEe U XUMHUECKUe CBOMCTBa (CBOIiCTBa, 001IMe
JUIS KJlacca KHUCJIOT, peakius STepuHUKalnu), MOJydyeHHEe U NPUMEHEHHE.
CreapyHOBass M  OJEWHOBAas KUCJIOTBl KAk MPEACTABUTENN  BBICIINX
KapOOHOBBIX KHCJIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX

MOIOIIEE TEUCTBUE

3.5

Crnoxsble 3(QUpbHl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [ uiuponus
cokHBIX  3¢upoB. Kupel. [mnpommus xupo. IlpumMeHEeHHE KHPOB.

buoniornueckas posb )KUPOB

3.6

YrneBoabl:  cocTaB, KilacCHpUKAlUs  YriaeBoJoB  (MOHO-, TU- H
noymMcaxapuasl). [7oko3a — MNPOCTEHIIMA MOHOCAXapua: OCOOECHHOCTH
CTPOCHUS MOJICKYJIbI, PU3HUUECKHE U XUMUYECKHUE CBOMCTBA (B3aUMOICHCTBIE
¢ rungpokcuaom wMeau(ll), okucieHne aMMHa4YHBIM PACTBOPOM OKCHIA
cepedpa(l), BoccTaHoBiIeHHE, OPOKEHUE TIIFOKO3bI), HAXOKIACHHUE B MPHPO/IC,
npuMeHeHue, Owuojornyeckas poiib. dorocuHTe3. DpyKTO3a KaK H3OMED
rimoko3el. Kpaxman u mesmtonosa Kak mnpupoiHbie mnonumepbl. CTpoeHue
Kpaxmala U [e/utroo3bl. duznyeckue U XMMUYECKHE CBOWMCTBAa Kpaxmala

(Tuaponu3, KauecTBEHHAs! PEaKIHsI C UOJIOM)
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A3oTconepkaniye OpraHuuecKrue COeTMHEHHUS

4.1

AMMHOKHCIIOTBI KaK aM(pOTEpHbIe OpraHMuecKue coeuHeHus. Pusnueckue u
XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha IpUMepe IIMIKHA). bruonorudeckoe

3HAa4YCHUC aMHUHOKHUCIIOT. HCHTI/II[LI

4.2

benkn xak mIpUpOAHBIE BBICOKOMOJEKYISIpHBIE coenuHeHusd. I[lepBuuHas,
BTOpPHYHAs U TPETUYHAsI CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBAa OEIKOB:

THIPOJIU3, ACHATYpaIsl, KAYeCTBEHHbIC peaKluy Ha OenKu

BricokoMouneKysipHbIE COeTUHEHUS

5.1

OcHOBHBIC HOHATHS XUMHU BBICOKOMOIJICKYJIAPHBIX COCIUHEHUN: MOHOMCD,
MoJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb noJImMepu3anuu, CpeaHsd
MOJICKYJIAIpHad Macca. OcHOBHEBIE MCTOAbI CHUHTE3a BBICOKOMOJICKYIIAPHBIX

COGIIHHCHI/IFI — noJIMMEepur3anusa U NOJUKOHACHCAIA

5.2

3KCH€pI/IM€HTaHBHBIC MCTOAbI M3Y4YCHHA BCIICCTB U HUX HpeBpaHleHI/IﬁI
O3HAKOMJICHUE C 06pa3uaM1/1 MNpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

iacTMace, Kayuykos. [lonydeHne CHHTETHUECKOTrO KayuyKa U pe3HHbI

11 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

TeOpeTI/I‘{eCKI/Ie OCHOBbI XUMHHU

11

XuMuyeckui 3iemMeHT. AtroMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKHe YPOBHHU, MOTYPOBHH. ATOMHBIE opOuTany, S-, p-,
d-anemenThl. OCOOEHHOCTH pacHpelesieHus 3JICKTPOHOB MO OpOHMTANsIM B
aToMax AJIEMEHTOB TIEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIIHS

aTOMOB

1.2

[lepnonnueckuil 3akoH u Ilepuonnueckas cuctemMa XUMHUYECKHX JJIEMEHTOB
J.W. MenneneeBa. Cpsi3p nepuoauueckoro 3akoHa u llepuonnueckoit
CHUCTEMBbI XUMUYECKHUX 351eMeHTOB /.M. MenaeneeBa ¢ COBpeMEHHOM TeopHuei
CTPOCHHMSI AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHMS CBOWCTB XHMHMUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB IO TPyMIaM U

nepuoaam. 3HaueHHE MNEPHUOANYICCKOI'O 3dKOHA B Pa3BUTUHU HAYKH

1.3

Ctpoenne BellecTBa. XHUMHUYECKas CBA3b. Buabl XUMHYECKOW CBS3U
(KoBaJieHTHas HEMOJIsIpHAsh M TOJIApHAsA, MOHHAas, MeTtainyeckas). MoHsbr:
KaTHOHBl U aHHOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOW XUMHUYECKOM

cBs13U (OOMEHHBIN M JOHOPHO-aKIENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHocTs. DnekTpooTpuniaTeabHOCTh. CTEMEeHb OKUCIECHUS
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1.5

BemectBa  MOJEKYIIpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHMs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [UIBI KPUCTAIMYECKUX  PEIIETOK.
3aBUCUMOCTb CBOMCTBAa BELIECTB OT THUIMA KPUCTAIIMYECKOH PpEIIETKY.
Ilonstne o mucnepcHsIx cucrteMax. VICTMHHBIE M KOJUIOMJHBIE PAaCTBOPHI.

MaccoBasi 10715 BELIECTBa B paCTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHUM. Homenkmatypa

HCOPTraHNMYCCKHX BCUICCTB

1.7

Xumuueckass — peakmus.  Knmaccumpukanuss  XMMHYECKMX — peakiuii B
HEOPraHWMYECKOM W OpPraHUYeCKOW XHMHHU. 3aKOH COXPAaHCHHS MAacChl
BEIIECTB, 3aKOH COXPAaHEHUsS W MPEBpAICHUS SHEPIrUd MPU XUMHUYECKHX

peaKIusIx

1.8

CKopoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3INyHbIX (JaKTOPOB

1.9

OOpatumble peakiuu. XUMUUecKoe paBHOBecue. DakTOphl, BIMSIONIME Ha

cocTosiHre xumudeckoro paBHosecus. [Ipunnun Jle [llarenne

1.10

1.11

OnexTponuTuueckas nuccormanus. CwibHbIE U cnabbie AnmekTponuTsl. Cpena
BOJHBIX PAcCTBOPOB BEIECTB: KHCIasi, HEUTpajbHas, MIenodHas. Peakuuun

HOHHOTO OOMeHa

OKHCIIUTEIHHO-BOCCTAHOBUTEILHbBIC pcakuuu

HeOpFaHI/IquKaH XHUMMUA

2.1

Hemeramnsl. Ilonoxenune HemeramnoB B llepuonnueckoid  cucteme
xumudeckux snemeHToB J.M. MeHeneeBa u 0COOEHHOCTH CTPOCHUSI aTOMOB.
dusnuecKre CBOICTBA HEMETAJJIOB. AJUIOTPOIUS HEMETAJUIOB (Ha IpUMeEpe

KHCJIOpoJia, cepbl, hocdopa u yriaeposa)

2.2

XYUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TallOT€HOB, CEpPHI, a30Ta,
dbocthopa, yrmepoma U KpeMHHS) HM HX COCAMHEHHH  (OKCHJIOB,
KHCJIOPOJICOACPIKAIITUX KHUCJIOT, BOJOPOJHBIX coenuHeHuil). [IpumeHeHue

BaXKHEHIINX HEMETAJIOB U UX COEIUHEHNN

2.3

Mertamel. [lonoxenue meramnoB B Ilepuogmyeckoil cuctemMe XUMHUYECKHUX
anementoB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOCHHUS JJIEKTPOHHBIX
obosouek aToMOoB MeTamioB. OOmue ¢Qusndeckre CBOWCTBa METaJUIOB.

CnaBbl METAILIIOB. QHGKTPOXI/IMI/I‘-ICCKI/Iﬁ paa HaprDKeHI/Iﬁ MCTAJJIOB

2.4

XUMUYECKHE CBOWCTBA BAXKHEWIIMX METaJUIOB (HATPH, Kajuil, KaJbIlHi,
MarHui, aJlOMUHUHN, [IMHK, XpOM, JKele30, Mellb) U uX coenuHeHuit. OOurue

CITOCOOBI NOoJIydeHHd MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6LITy N TCXHHUKEC

2.5

I'enetnueckas CBSI3b HCOpPraHNM4YCCKUX BCHICCTB, MNPHUHAMICKAINIUX K

Ppa3IMYIHBIM KJIacCaM
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XUMUS U )KU3HD

3.1

Ponp xumum B o0ecrneyeHnH BKOHOFI/I‘ICCKOI‘/JI, BHGPFCTI/I‘ICCKOI‘/JI u HPIH.[GBOP’I
6630HaCHOCTI/I, pa3sBUTHU MCOULIUHBL. Ilonsatue o HAay4YHbIX MCTOHAX

IIO3HaHMA BCIICCTB U XUMHNUYCCKHUX peaKL[I/Iﬁ

3.2

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUINAX [POMBIILIEHHOTO
MOJYYECHHS] BaXKHEUIINX BEUIECTB. YEIOBEK B MUpE BELIECTB U MATEPHUAJIOB:
BOXHEHIIME CTPOUTENIbHBIE MAaTEpHaibl, KOHCTPYKLIMOHHBIE MAaTEpHAJbI,
KpacKH, CTEKJIO0, KEpaMuKa, MaTepUabl JUIsI SJIEKTPOHUKHA, HAHOMATEPHAJIbI,

OpTraHUYeCcKHe M MUHEPAIbHBIC yI0OPEHUS

3.3

XuMHsI U 3]I0POBbE HYEJIOBEKA: IMPaBHJIa HCIIOJIB30BAHUSA JIEKAPCTBEHHBIX
MpernaparoB, MpaBWia OE30MaCHOTO WCIIOJIB30BaHHS IpenapaToB OBITOBOU

XHUMHHU B HOBCGHHGBHOfI KHN3HU
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