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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3pabotana Ha ocHoBe DenepanmbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanibHON 00pa3oBaTENbHONW MPOTPAMMBbI CPeAHEro 001ero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIx B DeaepallbHOM  TOCYJApPCTBEHHOM
obpazoBatenpHoM ctangapre COO, ¢ yuérom KoHuenmuu mnpenojaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusax Poccuiickoi
denepauuy, peamu3yOIUX OCHOBHBIE O00pa30BaTENIbHbIE MPOrpPaMMbI, H
OCHOBHBIX TOJNOKeHHW «CTparermm pa3sBUTHS BOcCHUTaHUA B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 N2 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPENEIICHUIO
o0mieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPECTBAMU
yuebHoro npeamera «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOoe BBIITYyCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpUIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHMS 3aKOHOB NMPUPOABI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YelloBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xuMmMuyeckoe o00Opa3zoBaHUE
oOyyJaromumxcsi Ha YPOBHE CpeHEero o0IIero 00pa3oBaHUs CPEACTBAMH y4EOHOTO
npeaMera «XHUMHsSD, COJEp)KaHUE M IOCTPOCHHE KOTOPOro ONpENESEHbl B
nporpaMMe MO XUMHH C y4€TOM crneun(uKd HayKd XUMHHM, €€ 3Ha4eHHs B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KU3HU OOIIECTBAa, a TaKXke C Y4ETOM
oOlMX 1efaed M MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHUsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo poyib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbI0O MUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W KM3HU KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XuUMHUS KaK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyuaromuxcs, HEOoOXOOUMYI0 MM Il  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YYCHHU
npeaMera 00ecnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOI'O TOJXOJa K U3y4YeHHI0 ydeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUHM HA  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4eCKOM XHMHHM BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  3JIEKTPOHHBIX
OpeICcTaBlICHUd O CcTpoeHHu BemlecTB. CBeaeHHs 00 H3y4daeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHu4eckod XUMHMM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrjoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



rIyoke TMOHATHh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEpPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kkypcax 10 u 11 ximaccoB
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJOTMYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHbHON W MPAKTHUUYECKOU
JESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIbHBIX UCCIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue ydyeOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(dbopmupoBaHre y OOy4YarOMMXCd MHPOBO33PEHYECKOM OCHOBBI ISl OHUMAHHUS
dunocockux uaeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHHUYECKOrO H
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOEHUEM, IIO3HABAEMOCTb MPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXIQy HOBBIMH (aKTaMM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHMYECKUX MpodieMm, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhs, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJlep)KaHUsl M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUpPOBaAHHE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACHCTBUI, HMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pPa3MUYHBIX BHJIOB JICSITCIIBHOCTH: peHIeHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHpOpMAaLIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XMMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPU OMPEICTICHUH
COJIEpKaTEeIbHOM XapaKTEepUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAyKH KakK OOJAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH WU3y4YEeHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMH LEJISAMH W3YYEHHUS IPEIMETA
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHS;

e (opmMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e30MmacHOro o0paIieHus ¢ BeIIeCTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKa LeJed U 3aa4 U3y4YeHHUs
IpeaIMeTa B IPOrpamMMe 10 XUMHHU YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OoJblleld CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOH KOMIIOHEHTE COJEp>KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00I11€00pa30BaTEIbHOW OpraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HAHUU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTHBHOT'O NOJIyYEHHs 3HAHUN W NPUMEHEHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPaKTUYECKHUX 3a/1ay.

B cBf3M ¢ 3TUM TpU U3Y4YEHUM NpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKUE LIETU U 3aJ]a4H, KaK:

ajanTtanus o0yJaromMxcsi K yCIOBUSIM JUHAMHYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU M MX
PUMEHEHUEM;

dopMupoBaHue y OOy4yarOUMXCA KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsI OMbITa ACSATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HA OPTraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TNPOBEJECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHUTAaHHE Yy OOyyaroumxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXXHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCITOJIP30BAHUS TIOJMYYCHHBIX 3HAHWWA IS TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B ydeOHOM miaHe cpenHero oOmero oOpa3oBaHUs Y4YEOHBIM MNpeaMeT
«Xumusy, U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISIETCS OOS3aTENIbHBIM YUeOHBIM
PEIMETOM.

OO11ee uncao 4acoB, OTBEAEHHBIX JJIs1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heemto).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE T0J105keHUs. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccupuKauKM opraHnyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIBHBIE Ha3BaHMS
BOKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3suaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONKMCAHMUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILECHUIO OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuu 3aMelleHuss M TOPEHHMs), HAXOXKJACHWE B MPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOyraguen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIIMNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKHUE U
XMMHUYECKHE CBOWMCTBA (pEakUuu TUAPUPOBAHUS, raJOreHUpPOBaHMs, THIpATaLlly,
TOPEHMSI), IOJTYyUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUsSI U HUTPOBAHUS), NTOJyYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIIMH K
pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH YIIEBOAOPOAOB. IlpyupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHBIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEPUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX IMPEBpallleHU:
O3HAKOMJIEHWE C O0OpaslamMu IUIacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKIIUH
«Hedpts» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ  YIJIEBOJOPOAOB U
TaJIOTeHOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYSHHE STHUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuieckue coeJuHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TAHOJ: CTPOEHHUE,
¢usznyeckne U XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETajllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE MeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWIEHIJUKOIb W  TIIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYEeCKHUe M XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue GpeHomna.

Anpnerunpl U kemouvl.  DOpMANBIAETHI, ALETAIBAEIHI:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (PU3MUeCKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpbl Kak TMPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl: cocTaB, Kiaccu(ukanus — yriieBogoB  (MOHO-, JH- H
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XUMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHME TIJIIOKO3bl), HAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMyYecKkue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJus3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCIEpPUMEHTAIBHBIE METOAbl M3YyYEHMs] BEIIECTB M MX IIPEBPAILCHHM:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJECHCTBUE TIJIMLEPHHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3ammopeicTBHE Kpaxmalla € HOIOM),
IIPOBE/ICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM IMPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MTPOIYKTOB PEAKIIUN).

A3oTcoeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe OopraHuyeckue coeauHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATYypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCNEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OeIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHH —
HOJIMMEPU3ALIUS U MTOJIMKOHEHCALIMSL.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M MUX NPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanuns MEeXIpPEIMETHBIX CBA3EH IPH U3YUYEHUH OPTaHUYECKON XMMHH B
10 knacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHbBIX MOHATHHA, TaK U TOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAECIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHUE, HAYYHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEprus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBI,
bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMbl€, TOILUIMBO,
pECYpPCHI.

TexHonorus: mNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOILIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMuyeckuii sneMeHT. AToM. SAapo artoma, H30TONBL. JIEKTPOHHAs
000J10UKa. DHEPreTUYECKUe YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMepUOIUYECKOTO 3aKOoHA U [lepuoamyeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIO)KHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3HaYeHue MePUOANYECKOro 3aKOHA B PA3BUTUHU HAYKH.

CrpoeHne BemecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBSI3U (OOMEHHBI W JIOHOPHO-
aKUuenTopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciienus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJIPHOTO UM HEMOJICKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[loHatne o aucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCUHEHHNN. Howmenknarypa
HEOPraHUYECKNX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKLIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSAIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipuniun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIE U ciaadbie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HX MpEeBpallCHUN:
neMoHcTpanus Tadiui «Ileproguyeckas cucrema XuMudeckux sjaementos . U.
MeHnneneeBay, U3ydeHUE MoOJieNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMeEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BausHue pa3nuyHbiX (PaKTOpPOB HA CKOPOCTH
XAMHUYECKON PEaKIUm.

PacuétHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HMCIIOIb30BAHUEM IOHSATHUSI «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckass xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckon  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JIO0YEK
aToMoB MeTajuioB. O0mue ¢guizndeckue coiicTBa MeTtayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIIPSYKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BaKHEUIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OObmue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIBl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YEHUE KOJUIEKIINMM «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pElICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe M OIMCAaHHWE JIEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIeJI0Yei, KaYECTBEHHBIE PEaKI[MU Ha KATHOHBI METAJLIOB).

Pacuérnblie 3agaun.

PacuéTtel macchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponp xuMun B 0OeCrieuYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U THUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJIsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
yA0OpeHwUsI.

XuUMHST W 30pOBbE YEJIOBEKA: IMpaBUJia HKCIOIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEeHUH OOmEed
HEOpraHn4yeckor XxumMuu B 11 Kjacce ocylIECTBISIETCS YEpE3 MCIONIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TakKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIacCupuKalus, MepUOJUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepusi, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYMUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOTIAEMbIE, TOTLIIMBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh,  (hapMalieBTUUeCKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronmMMHUCSL TMPOTPaMM  CPEHEro OOLIero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4K1E MOTUBAIIMU K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YaroOlIUMXCsl PYKOBOJCTBOBAThCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHHS TpeaMeTa «XHUMHS» JOCTUTalTCs B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOITO3HAHUS, CAaMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[103HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaIaHCKOr0 BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKEHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBUJaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTUX IPU aHAIM3€ Pa3JIMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHUsI K IPOIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJIbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTHKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUM M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEHIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYAallUH, CBA3AHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSCh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEeW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHMSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBui Oe30macHoro oOpalleHHs C BellecTBaMU B OBITY,
IIOBCEIHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEI0BaTENbCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIbHON HAPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO MPOGECcCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIEC, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3E€MIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus. BOIPOCOB PALIMOHAIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpUSITHBIE IKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMUYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTHUHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpecTaBiIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3AUUM: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37[aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHI
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHOM JKM3HU KXKIOTO UJIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHHsI SBJIICHUH OKPY’KAIOIIEro MUpPa U
MPOUCXOSAIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus: mpo6sieM B PeabHBIX )KU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKON I€ATEIbHOCTH;

TOTOBHOCTHU U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111eT0 00pa30BaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYydaIOIIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) O0IIeHayYHbIC TOHSATHS, OTpPakKaIOIUe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcCcleOBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC y4eOHbIC NEeHCTBUs (MO3HABaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M YHHBEPCAJIbHbIE y4eOHBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU NMo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 0a30Bble JJOrHYecKmne JelcTBUS:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTePHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHUS W KPUTEpUH [UIS KIAcCU(DHUKAIMKM BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMPU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKHUX
pEeaKLHnii;

dbopMyITUpOBAThH 1NN U 3a/1a4W UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIUpPOBaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U MPOBEICHUS
YYCHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 3a XOJ0M
MpoIecCa, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3ylbrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3aJay, MPUMEHCHHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMau (HAYy4HO-
MONyJisIpHasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPAaBOYHBIE IOCOOuSs,
pecypebl HTEpHETa), aHanmM3upoBaTh UH(MOPMAILMIO PA3IUYHBIX BUAOB U (POpM
MpeACTaBICHUS, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaAIMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH H TPYTHE);

UCIIOJIb30BaTh HAy4yHBIH A3BIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMETHble ((u3nueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyIibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgiajeHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4U;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKkTa U (OPMYIUPOBATH BHIBOIBI
o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TMO3UIIUN B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATENIbHYIO
JeSTENIbHOCTD, Ompeenss e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii aJropuTt™M JACUCTBUI MpHU
BBIMIOJITHEHUM Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CHOCOO MX pelIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHan3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TMO3HAHHUM SIBIICHUI



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpalIEHHAs), MOJb, MOJspHas
mMacca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIa,
panuKai, U30MepUsi, U30MEpbl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKalMe COCIUHEHUs, MOHOMEp, IIOIUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JAEATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHA INPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U PEBPALLCHUN OPTaHUYECKUX COCTUHEHU;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
W3TOTaBJIMBAaTh MOJIEIN MOJIEKYJI OPTAaHUYECKUX BELIECTB I WLIIOCTPALUU KX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHaBIUBATh MPHUHA]JICKHOCTh HM3yUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHUN (yriIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IIO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, INPONWIEH, alleTUJIEH,
STWJICHTJIMKOJb, TIULEPUH, (EHON, (popManiblerus, aueTanbIerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJIF0K034,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AlCTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKLIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 M3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHH BJIAJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJIt0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U J1TabOpaTOpHBIM O0OpPYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUHU OPraHUYECKHUX
BEIIIECTB, JICHATypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC pPEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHUEM, WPEACTABISATh PpE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMucH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIhTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHWMHUUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u Jpyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHUECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXpaHEHHUsSI CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON CpeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YEJIOBEKa;

JUIsi 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUSI BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CIA0OBHUIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD» OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pelIeHUsI IPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOIIMe TOHATHS (XUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHAs, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dSHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN S3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJY4YCHUN M O€30MMacCHOM HCIIOJb30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM IESITEIILHOCTH YEJIOBEKa,;



c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPHU
ONHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHYECKYIO CUMBOJIUKY IS
cocTaBi€HUs (OpMyJ BELIECTB M YpPaBHEHUH XHMMUYECKUX peakLui,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX DPAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAS) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh yMEHUUI yCTaHaBJIMBATh MPUHAIIIEKHOCTb
HEOPTraHWYECKHUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/TpyIie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa [,
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xuMuueckux anemeHtoB JI. M. MeHnneneeBa, MCHONB3ysl TMOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «HEPreTUYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMUMHMUYECKUX DJIEMEHTOB U MX COEIUHEHUN
o nepuoaaM u rpynnam llepuoauueckon cucTemMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUYECKHE DPEAKIHH 10
pa3IMyYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEArupyrolIMX BEUIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEH OKUCIEHHS AJIEMEHTOB, 0OpaTUMOCTH
pEeaKklHH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIHMHA Pa3IUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YUUThIBas
YCJIOBHSL, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OpMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB PAa3JUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaX HEOPraHUUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMHM  PacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT Pa3Iu4HbIX (AKTOPOB; XapaKTEepP CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlIHero Bo3aeiictBus (nmpuHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUUu
BELIECTB, TEIJIOBOro 3(p(deKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIEHUE CpEeabl PpPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMam «Metaey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIICHNUU C BEIIECTBAMU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupoBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHpOpMAIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYyHUKaru, HTepHeT 1 ApyTruX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHUECKH
I1EJIECO00Pa3HOTO TOBEICHUS B OBITY W TPYAOBON NESITEIBHOCTH B IEIIAX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHOW Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAs
cmbicn mokasarens IIJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
MPEIOTBPAICHHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00YyJaroNMXcsl C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYCCKUX SIBJICHUIA;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHX

dbopmyi.
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer oprann4eckoi XUMuu, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoauuecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coenquHeHuil A. M. bytnepoBa, €€ 0CHOBHbIE
ITOJIOKCHU A

[IpencraBnenue o KiacCUPUKALMH
opraHunyeckux BeuectB. Homenkiarypa
(cucremaTtuyeckasi) ¥ TpPUBHAIbHBIC
Ha3BaHUs OPTaHUYECKHUX BEIIECTB

AnkaHbl: coCTaB U CTPOCHUC,
TOMOJIOTUYECKHUI paa

Meran u 3TaH — OpocTeuIe
MIPEACTaBUTENM AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUIIeH U MPOMUJICH — HpOCTCﬁHIHC
MPpEACTAaBUTCIIN AJIKCHOB

[TpakTrueckas padota Ne 1. «Ilomxyuenue
9TUJIEHA U U3yUYCHHE €r0 CBOMCTBY

Ankanuensl. bytaauen-1,3 u
meTminOytaaueH-1,3. [lonydenune
CHHTETUYECKOTO KayuyKa U Pe3UHBI




10

11

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS,
TOMOJIOTUYECKHH psiji. ALIETUIICH —
MPOCTEUILNN PEICTABUTEIb ATIKUHOB

Brruucienus mo ypaBHEHHUIO XUMHUYECKON
peaKIuu

12

Apenbl: 0eH3011 U TOyoJl. TOKCHYHOCTh
apeHoB

13

14

15

['enernueckas cBsA3b yIiIeBOJAOPO/IOB,
MPUHAJISKANTUX K PA3TMYHBIM KJlaccaM

[TpupoHbIE HCTOYHHUKH YTICBOAOPOIOB:
NPUPOIHBIN ra3 ¥ MOMYTHBIC HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu

[IpupoaHbIe ICTOYHHUKY YTIIEBOAOPOIOB:
NPUPOIHBIN ra3 ¥ MOMYTHBIC HEPTSIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

16

17

18

KontponbHas padoTa mo pazaerny
«YTIeBogopoas»

[TpenenpHbIE OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ1. BoopoiHas cBsi3b

MHoroaTtoMHEIE CIIUPTHI: STUJICHTIIMKOJIb U
T ECPHUH

19

20

21

®eHoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U
XUMUYECKHE CBOWCTBA, MPUMEHECHHE
Anpaeruppl: opMaIbACTUI U alleTAIbICTH/I.
AtnieToH

O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHUCJIOTBI: MypaBbHHAas U YKCYCHast

22

[TpakTrueckast padborta Ne 2. «CBoiicTBa




23

pacTBopa YKCyCHOM KHCIIOTBI»

CTeapI/IHOBaSI n OJICMHOBAas KHMCJIOTHhI, KaK
NpEaACTAaBUTECINU BbICIINX Kap6OHOBBIX KHCJIOT

24

25

26

MBplL1a Kak cOJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHUE

CrnosxHble 3)UPBI KaK IPOU3BOHbIC
KapOOHOBBIX KHCIIOT. [ MAPOIIN3 CI0KHBIX
3¢upoB

JKupsl: ruapoNn3, MPUMEHEHHUE,
OMOJIOrUYECKasi POJIb )KUPOB

27

YTrneBoasl: cocTaB, KilacCH(pHUKAIIS.
Baxneumue npeacTaBuTenu: TiI0K03a,
dpykTo3a, caxaposa

28

29

30

Kpaxman u 1esuirono3a Kak NpupogHbIe
IIOJINMEPHI

KonrtponsHas pabota no pazaeny
«Kucnopoaconepxaine opraHuuecKue
coeanHeHus»/ Beepoceuiickas mpoBepouHas
pabora

OO01mas xapakTeprCcTUKa a30TCOIePIKALITUX
OpraHHuYecKUx coeanHeHuii / Beepoccuiickast
mpoBepoyHas paborta

31

32

AMMHBI: METHJIAMHAH U aHWJINH

AMUHOKHUCIOTHI KaK aM(pOTepHbIS
OpraHHYECKUE COCTUHEHUS, UX
ononoruueckoe 3nauenue. Ilentuasl. beaku
KakK HpI/IpO)IHI)Ie BI)ICOKOMOJ'ICKY.]'IHPHBIC
COCIUHCHUS




OCHOBHBIE TIOHATHS XUMHHU

33 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN !
OcHOBHBIE METO/bI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUH. 1
[TnacTMacchel, KayqyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE
nudposeie
o0pa3oBaTtejibHbIE

pecypchbl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTyparus aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XUuMU4YecKux 3iemeHToB /1. U.
MemneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHUYECKHUX AJIIEMEHTOB M UX COCTMHEHHH 10
rpynmnam 4 rnepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneesa B
Pa3BUTHU HAYKH

Crpoenue BemiecTBa. XMMHUUYECKast CBA3b, €€
BUbBI; MEXaHU3MbI 06pa3OBaHI/I$I KOB&J’IGHTHOfI
cBs3u. BogopoaHas cBsi3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[MonsiTHe O AUCTIEPCHBIX cUCTeMax. VIcTHHHBIC

" KOJUJIOUJHBIC PACTBOPHI. MaccoBas mois
BCIIICCTBA B paCTBOPC




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX CoeNMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, Pa3JINYHbBIX
KJIaCCOB

Knaccudukanmst XaMUIeCcKuX peakiinii B
HEOPraHWYECKON U OPraHUYECKON XHUMUH.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[TpakTudeckas padora Ne 1. « Bnusitaue

pa3anyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DneKTpoauTHYecKas auccoruanus. [lonstue o
BOZIOpoAHOM ToKka3zatene (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpPTaHUYECKUX M HEOPTaHMYECKUX BEIIECTB

12

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.
[TonsiTHE 006 371€KTpoIM3€e pacIiaBOB U
pacTBOPOB coJie

13

14

KonTponbnas pabota mo paszueny
«TeopeTnyeckre OCHOBbI XUMUW»

Mertannsl, ux nonoxenue B [lepuoamueckoit
CUCTeMe XUMHYecKHX dneMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nYecKue CBOMCTBA
METaJUIOB




CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT

= HaIPSHKEHUN METaJIOB
XHUMHYeCcKHe CBOMCTBA BaXKHEHIIINX METAJIJIOB

16 (HaTpUii, KM, KaJIbIIUA, MarHuu,
QTIOMUHHK ) U UX COCTMHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIUHCHHI

18 XUMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIUHCHHI
[TpakTiueckast pabota Ne 2. "Pemienue

19 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«MeTtamsi»"
Hewmerannsl, ux nonoxenue B [leprnoanueckoin

20 CHCTEME XMMHYECKHUX d1eMeHToB J]. W.
MeHeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
®du3nyeckue CBONCTBA HEMETAIIIIOB.

21 AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIIOPO/JIa, cepbl, hocdopa u yriepoia)

) XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COeTMHEHNN

” XuMHYecKue CBOMCTBa a30Ta, pochopa u ux
COE€IUHEHUI

4 XHUMHUYECKUE CBOMCTBA yTIIEpOJ1a, KPEMHUS U
UX CO€IUHEHUN

)5 [IpuMeHeHne BaXXHENIIMX HEMETAJUIOB U UX
COEeTUHEHUN

%6 O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH 110

TeMe «HeMmeTamnbDy. BerauciaeHus mo




YPaBHEHUSAM XMMHUYECKHUX PEAKLUN U
TEPMOXUMHUYECKHUE PACUETHI

[TpakTruueckas padora Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1
"Hemeramnsr"»

)3 KonTpomnpHas padorta mo Temam «MeTamuibh u 1
«HemeTamb

79 Heoprannueckue n oOpraHu4ecKrue KUCIOTHI. 1
Heopranunueckue u opraHn4eckue OCHOBAHHS
AmMdoTepHbIe HEOPraHUYECKUE U

30 OpraHUYecKHue coeHeHus. [ eHeTrnueckas 1
CBSI3b HEOPTaHUYECKHUX U OPraHUYECKUX
BCIICCTB
Ponp xuMmuu B o0ecieueHHN SKOIO0THYECKOH,

31 SHEPreTHYCCKOM M MUILEBON OE30M1aCHOCTH, 1
Pa3BUTHHU MEAUIIMHBI
[IpencraBienust 06 0OMMX HAYIHBIX

32 MPUHIUIIAX POMBIIIJIEHHOTO NOJIy4YeHUS 1
Ba)KHEHIIINX BEIIECTB

33 UYenoBek B MUpPE BELLIECTB U MaTEPHAJIOB 1

34 XUMUs U 300pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEeMOro
pe3yJbTarTa

1

1.1

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odpasoBanusi

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUU

CpopMUpPOBAHHOCTH TMPEJACTABICHUN O XMMHYECKOM COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
SBIIGHUWA TpUPONbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM s
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpash BKIJIKOYAET:
OCHOBOIOJIAraroIiue IMOHSITHS (Monekyna, BaJICHTHOCTD,
31EKTPOOTPULATENBHOCTh, CTENEHb OKHCIIEHUS, XMUMHYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOISIPHBIA OO0BEM, YTIEPOAHBINH CKETeT,
(byHKIMOHANBHAS ~ TPYIIA, paaukan, HU30Mepus, H30MEDBI,
TOMOJIOTUYECKUN PN, TOMOJIOTH, YIJEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKalllie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBompl, XKUpHI, OENKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHuueckux BemecTB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, TIOJYYEeHUH U OE€30MacHOM
WCTIONB30BAaHUH BAKHEHIIMX HEOPTaHMUECKHMX U  OPTaHMYECKHX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopmMupoBaHHOCTh YMEHHMH BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHAaBIMBAaThL  UX  B3aUMOCBS3b,  HCIIOJIbB30BAThH
COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN

c(OPMHPOBAHHOCTh YMEHUN HCMOJIBH30BATH XMMUYECKYIO CHMBOIHUKY
JUIE  COCTaBIICHHSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaméHHOW) ¢GOpMyJ OpPraHMYECKHX BEHIECTB U ypaBHEHUH
XUMHUYCCKUX peaKqu/’I, HU3TrO0TaBJIMBATb MOJCIIN MOJICKYJI OPTraHUYCCKUX
BCIICCTB JIs1 WJUIIOCTPpAIMU HUX XUMHUYCCKOIO U MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopmupoBaHHOCTE  YMEHHH  yCTaHABIMBATh  IPUHAIJICKHOCTh
M3YUYEHHBIX OPraHUYECKUX BEIIECTB IO UX COCTaBYy M CTPOCHUIO K
omnpenenéHHOMY Kiaccy (Tpynne) CcoequHeHWi (YTrJIeBOJOpOJIbI,
KHCJIOPOJIT M a30TCOJEpKAIINe COEAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS), JaBaTh WM  Ha3BaHUS 1O  CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHHUS ONPEACISATh BUIABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COEAMHEHUSX (OAUHAPHBIE U KPAaTHbIE)

1.6

2.1

ChopMHpOBaHHOCTh  YMEHHUS NPUMEHATH: IOJOXKEHUS  TEOpUU
CTpoeHusi opraHudeckux BeuiectB A.M. bytnepoBa 11 0ObscHEHUS
3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHUA MACChI BCUICCTB

vr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCAUHCHM . BbICOKOMOJIGKy.HSIpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJIENIbHBIX OPraHMYECKUX BEILECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STUJICHIJIMKOJb, TIUIEpUH, (eHod, (opManbaerua, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, ILeJUI03a,

TJIALKH)

2.2

CdopmMHupoBaHHOCTh yYMEHMHM XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3MvYecKkne W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TPE/ICTABUTENICH
Pa3IUYHBIX KIJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHUJIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTIUKOJb, TIHICPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAsS M YKCYyCHasi KHCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHWHOYKCYyCHasd KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHHUS WLTIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXKJIy  TUIHYHBIMU  NPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHNYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKHX

peakuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMyT

24

CdopMupoBaHHOCTH YMEHUS XapakTepu3oBaTh HACTOYHUKHU
YTJIEBOJOPOAHOTO CBIPhs (He(PTh, MPUPOAHBIN Ta3, Yrojb), CHOCOOBI X

nepepaboTKU U MPAKTHUECKOE TPUMEHEHHE TPOTyKTOB epepadoTKu

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUU BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O MO3HAaHHsA, UCIIOJIB3YCMbIX B XUMUU IIPU U3YUCHUHN




3.2

BEIIECTB W XHUMHUYECKUX sBICHUN (HAOOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HMCIOIb30BaTh CHCTEMHBIC
XUMHYECKUE 3HAHUSA JUIl MPUHATHS PEUICHUM B  KOHKPETHBIX

KHN3HCHHBIX CUTYyallHsaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHM COONIOAaTh TpaBUia IOJB30BaHUS
XUMHUYECKON mMocynoil u 1a00opaTOpHBIM 00OpPYIOBaHHEM, a TaKXKe
npaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

33

CdopmMupoBaHHOCTh YMEHUI IUIAHUPOBATH U BBIMOJIHATH XUMUYECKUN
9KCHEPUMEHT (IPEeBpALCHHUsI OPraHUYECKUX BEIIECTB IPU HarpeBaHuH,
IIOJIy4E€HHE 3TUJICHA U U3YyYEHUE €ro CBOMCTB, KAUECTBECHHBIEC PEAKLIUU
OpPTaHUYECKUX BEIIECTB, JCHATypauus OCIKOB IpH HarpeBaHUM,
LBETHbIE peaklUU OENKOB) B COOTBETCTBHM C IPaBUJIAMU TEXHUKH
0€30IIaCHOCTH MpH OOpallleHuH C BeLeCTBaMU U J1abOpaTOpHBIM
000pyI0BaHUEM; [IPEACTABIIATH pe3yabTaThl XUMUYECKOIO
SKCHepUMEHTa B (OpME 3aluch ypaBHEHHHA COOTBETCTBYIOIIMX

peakiuii 1 GopMyITHPOBATH BHIBOJIBI HA OCHOBE 3THX PE3YJIHTATOB

34

3.5

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PeaKIMU 1O U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUH)

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAIM3UPOBATh
XUMUYECKYI0 HWH()OpMAIMIo, TOJyYaeMyl M3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHe)

3.6

ChopMHUpOBaHHOCT, yMEHHH COOJIO/IaTh TpaBUia IKOJOTHYECKH
1enecoo0pa3Horo MOBeNEHUs B OBITY M TPYJOBOM JAEATEIbHOCTU B
LEISIX COXPAaHEHHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH IPUPOTHOU
Cpeabl, OCO3HAaBaTh OMACHOCTb BO3JCHCTBUS Ha JKHMBBIE OPTraHU3MBI
onpeAeNEéHHbIX OPraHUYeCKUX BEIIECTB, TOHUMas CMBICI MOKa3aTens
MK (mpenmenpHO AOMYCTUMOM  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEeJOTBpAIlEHUs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

11 KIIACC

Kon
NpoBepsieMoOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
0o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 0Opa3oBaHus




pe3yJabTara

1

1.1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoill XMMHUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMA, S-, p-, d-3IIEKTPOHHBIE OPOUTAII AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb
OKHCIICHHS, XUMHUYECKas CBs3b, MOJIb, MOJIIpHas Macca, MOJISPHBIN
00bEM, KpUCTaJUIMYEcKas pemérka, TUIbl XUMHUYECKUX peakuui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peaKkiu HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOJIUTUYECKAs  JTUCCOIMALMS, OKHUCIHUTENb, BOCCTAHOBUTEIbD,
CKOpPOCTh XMMHYECKON pEaKlUd, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsSl DIEKTPOJUTHUECKON aucconuanuu, [lepuogumueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOMYYEeHMH U O€30IacCHOM HCIOJIb30BAHUU BaKHEUIIHX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHI c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYTUX

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

Bnagenue OCHOBHBIMH METOAAMH HAy4YHOTO TMO3HAHMS BEHIECTB U
XUMHYECKUX sBIEHUN (HaOmIOaeHWe, W3MEpEeHHue, JKCIEPHUMEHT,
MOJIEJIMPOBAHNUE)

ChopMupoBaHHOCTE yMEHHI OMpEIENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHUMHUYECKUX OJJIEMEHTOB B COCIUHEHUAX PA3JIUYHOTO
COCTaBa, BHJ  XUMHYECKOH CBsS3M  (KOBAaJIGHTHAs, HWOHHa,
MeTaJTn4ecKasi, BOAOPOHAs) B COCAUHEHUSIX, TUI KPUCTAITHUECKON
PEIETKA KOHKPETHOI'O BEIIeCTBA (aTOMHAsi, MOJIEKYJIIpHAs, HMOHHas,

MeTaJUTHYecKas)

1.5

ChopMupoBaHHOCTh YMEHUH ONpEAENATh XapakTep CpPeabl B BOJHBIX

pacTBOpax HEOPTaHUYECKUX COCITMHEHUI

1.6

ChopmupoBaHHOCTh ~ yYMEHHUSI  KJIacCU(UUIUPOBATH  XUMUYECKHE
peakuuu Mo pa3iIuyHbIM MpHU3HAKaM (YHCIY M COCTaBYy pearupyronx

BEIIECTB, TemIOBOMY J(h(]eKTy peakiuu, HW3MEHEHUIO0 CTeleHen




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  PEaKIMH,  YYaCTHIO

KaTaJm3aTopa)

1.7

1.8

ChopmupoBaHHOCTh YMEHUH  COCTABIIATH YpaBHEHHUS  PEaKIUi
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pEAKUUN
MOHHOI0 OOMEHA, YUUTHIBas yCIOBUS, MPU KOTOPHIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKUX  BELIECTB,
pacro3HaBaTh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX

PacTBOpaAX HCOPraHUICCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOH peakIiy OT Pa3INdHbIX (DaKTOPOB

ChopmupoBaHHOCTh yMEHHI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTU OT BHEIIIHETO BO3JICUCTBUS

(npunnun Jle Hlatense)

OO6m1ast 1 HeOpraHU4YecKass XUMUS

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa J.1. MeHnpeneeBa u JIIEMOHCTPUPOBATH €ro
CUCTeMATHU3HUPYIOUIYI0, OOBACHUTEIbHYIO U  MPOTHOCTUYECKYIO
byHKIIII

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuonos Ilepronnueckoi
cucTemMbl XxuMuueckux siemeHToB J[.M. MeHneneeBa, uCMONb3ys
MOHATHSL  «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTUUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHYECKHUX DJIEMEHTOB U WX COEIUWHEHHMI MO NepuojaM W rpymnmnam

[Tepuonnueckoit cucrembl xuMuueckux 3iaeMeHToB J[.M. Menaeneesa
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CdopmMupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTAHUUYECKUX BELIECTB PA3INYHBIX KJIACCOB,
MOATBEPXKAATh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYECKUMH  BEIIeCTBAMM € IIOMOINBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ
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ChopmupoBaHHOCTh ~ YMEHUH  yCTaHABIMBAaTh  MPUHAAIEKHOCThH

HEOPraHMYECKUX BEUIECTB MO MX COCTaBY K OMNPECIEHHOMY Kiaccy




(rpymnme) coenuHEeHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIJIbI,

OKCH/JIbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOJIB30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISE  COCTaBIieHUST (OpMYJl BEIIECTB W YPaBHEHUH XUMHUYECKHX
peaknuii, cuctematudeckyro HomeHKIaTypy (IUPAC) u TpuBuaabHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMMaK, raméHas W3BECTb, HETAlIEHAs W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

2.6

CdopmMupoBaHHOCTh YMEHHUH XapaKTepU30BaTh (ONMUCHIBATH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXk/aTh  CYLIECTBOBAHME  TIEHETHYECKOM  CBA3M  MEXKIY
HEOpraHMYECKMMU  BEUIECTBAMM  C  [IOMOUIbIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKHUI
HKCHEPUMEHT (pa3ioKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHH
KaTaJn3aTropa, ONpelesICHHe CpPelbl PACTBOPOB BEUIECTB C MOMOIIBIO
YHHMBEPCAJIBHOTO MHAMKATOpPA, BIMSHHUE pa3IM4YHBIX (PAKTOPOB Ha
CKOPOCTh ~XMUMHYECKON peaklu, peakiud HOHHOTO OOMEHa,
KauecTBEHHbIE peaKkuu Ha Cyab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUS, pEIIeHHE SKCHEPUMEHTAJbHbIX 3a7ady IO TeMaM
«Metamnb» n «HemeTamibn) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKU
0€30MacHOCTH TpU OOpalleHHWH C BeUleCTBaMH U JabOpaTOpHBIM
o0opyI0BaHUEM; [IPEACTABIIATh pe3yJIbTaThI XUMHUYECKOTO
9KCHEpUMEHTa B (OpME 3alKucHl YpaBHEHHH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HA OCHOBEC 3TUX PE3YyJIbTATOB

ChopmupoBaHHOCTE yYMEHHI COONIOAATh TMpaBWiIa IOJTH30BAHUS
XUMUYECKOH TOCY/IOM W J1abopaTOpHBIM OO0OpYJOBaHUEM, a TaKKe
npaBujia oOparieHusi ¢ BEMECTBAMHU B COOTBETCTBHH C MHCTPYKIHSIMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHUHI XapaAKTEPU30BaATh XAMUYECKHE
MPOLECCHI, JIEkKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0HIMX HAy4yHBIX MPHUHLIMIAX M  3KOJOTHYECKHX MpobiemMax

XUMHYCCKOT'O IMTPOMU3BOJCTBA

XUMHSA U KU3Hb. PacuéThl

3.1

ChopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISIFOIICH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpa, pPOJIM XUMHU B TO3HAHUU




3.2
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SABIICHUA TPUPOJBI, B (POPMHUPOBAHUHM MBIIUICHUS M KYJIBTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOHW Jyis
pelieHusl TPAaKTUYEeCKUX 3a7ad W OKOJOTUYECKH OO0OCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOJHON cpesie

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAJIN3UPOBATh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl W3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHUKalUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHM COOMIOATh MPaBUA DKOJIOTUYECKU
1eJIeco00pa3HOr0 TMOBEACHUSI B OBITY M TPYIOBOM JEATENBHOCTH B
LEIsIX COXPaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
oIpeIeIEHHBIX BEIeCTB, HoHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHUS U MPeIOTBpAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHSI Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHUHI [IPOBOJUTH BBIYUCIIEHUS c
WCTIOJh30BAHUEM TIOHSTHS «MAaccoBas IOl BEIIECTBA B PAaCTBOPEY,
OOBEMHBIX OTHOIICHWH Ta30B NPHU XUMHUYECKUX PEAKIUSAX, MacChl
BelecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WIH 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIICCTB,
TEI0BOro d(QeKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAaHCHHUA SHEPTHUU



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnYecKkOM XMMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHHsSI OpPraHUYECKUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE OJIOKEHUS

CrtpykTypHble (OpMysbl OpraHMYecKHX BemlecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
csi3u. [Ipencrasienne o kiaccuuKauy OPraHuIeCKUX BEIICCTB
Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThyeckas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEHUIIINX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MPE/ICTaBUTENN aJIKaHOB: (U3MUECKUE M XUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXO0XXJACHUC B IPUPOJAL, ITOJTYUYCHNUEC U IIPUMCHCHUC

2.2

AIIKEeHBI: COCTaB W CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOINUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApAaTallkU, OKUCICHUA U

HOJ'II/IMepl/ISaHI/II/I), MOJIYUYCHHEC U TPUMCHCHUEC
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Ankanuensl: Oytaawen-1,3 u wMerunOyramueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKHE CBOMCTBA (peakius mojgumepusanun). [lomydeHne CHHTETHYECKOTO

KaydyKa U Pe3UHbI

2.4

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN psjl. AIETHICH —
MPOCTEHIINI TPENCTAaBUTENb AIKHHOB: COCTaB, CTpOeHHE, (U3HUECKUe U
XUMUYECKHE CBOMCTBA (peaKIMu TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THIpATAIUH,

TOpPEeHMs ), TOJy4YeHUe U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakiuy raJoreHupoBaHMs U HUTPOBaHMsI), IOJTy4YeHUE U npuMeHeHue. Tomyour:
COCTaB, CTpoeHHe, (u3nyeckue M  XUMHUYECKHE CBOMCTBAa  (peakuuu
TaJIOrCHUPOBAHUA U HHTpOBaHI/ISI), MOJIy4YCHHUC W MPUMCHCHHC. ToxcnyHOCTh
apeHoB. ['eHeTHueckas CBs3b MEXAy YINIEBOJOPOJAMM, NPUHAMISKAIIUMU K

Pa3IMYHBIM Ki1accaM

2.6

[Ipupoanbie HICTOYHUKH YTIIeBOAOPOA0B. [IpupoaHblii ra3 u nonyTHble HEPTIHBIE




3.1

ra3el. Hedth u €€ mpoucxoxaenune. CriocoObl mepepadoTKu HEPTH: MEePETOHKA,
KPEKUHT (TePMHUYECKUH, KaTtanuTudeckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITy. KameHHbIH yroiab u

MPOJYKTHI €ro nepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3UUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuuu  C aKTUBHBEIMH  MeETaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), MPUMEHEHHUE. BoJOpoJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIHUPTOB. JleficTBME MeTaHOJia M 3TaHOJA Ha OPraHU3M 4YeJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIMKOJb U TJIMIICPUH: CTPOCHHE, (PU3UYECCKUE H
XUMUYECKUE CBOWCTBA (B3aUMOJEHCTBUE CO  IICJOYHBIMH  METaJJIaMH,
KaueCTBEHHAsi peakilusi Ha MHOTOATOMHBIE CNHPTHI). JleiicTBME HA OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TJIMOCPHUHA U OTHJICHIJIMKOJIA

3.2

@DeHOI:  CTPOCHHWE MOJICKYJbI, (U3WYECKHEe W XUMHYCCKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue penona
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3.4

3.5

3.6

Anpaeruapl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, GU3HICCKUE H
XUMHYECKHE CBOMCTBA (pPEaKIMH OKWUCICHHUS U BOCCTAHOBIICHUS, KaUECTBEHHBIE

peaxkuun), noJy4eHrue u NpuMeHeHne

O/HOOCHOBHBIE TpefebHbIe KapOOHOBBIE KHUCIOTHI. MypaBbUHAs M YKCYCHas
KHMCIIOTBI: CTPOEHHE, (PU3HUecKne U XMMHYECKHUE CBOICTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHCJIOT, peakius JTepuuKalnuu), TMOJyYyeHHEe U IPHUMEHEHHeE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla Kak COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIeficTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
s¢pupoB. Kupsl. ['naponus xupos. [lpumenenue xupoB. buonmoruueckas posb
KHUPOB

VYrieBonpl: cocTaB, KiaccHpUKAIMSA YIIeBOJAOB (MOHO-, JU- U TOJIHCAXapPHUIBI).
I'moko3a — mpocredmmii MOHOcCaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3nyeckre 1 XUMHUYECKUE CBOICTBa (B3aumozeicTBue ¢ ruapokcuaom meau(1l),
OKHCIICHHME aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHue,
OpO’KeHHE TIIIOKO3bl), HAaXOXIEHHE B MPUPOAE, NMpPUMEHEHHe, OHOoJIoruuecKas
ponb. DotocunTe3. PpyKTO3a KaKk U30MEP IIIOKO3bl. KpaxmMan u mesmirono3a Kak
IpUpoAHble moiauMepbl. CTpoeHHE KpaxMmala M LEeUI0J03bl. Pu3nyeckue u

XMMHUYECKHE CBOICTBA Kpaxmaiia (THAPOIN3, KAUeCTBEHHAs PEAKIMS C NOI0M)

A3oTcoepkallie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIE OpraHuYecKue coeauHeHus. PHu3nuecKkue u

XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpumMepe riauiuHa). buonormueckoe




4.2

3Ha4YCHUE aMUHOKUCIOT. IlenTumnl
benkn Kak DpUPOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepuunas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OelKOB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THJIPOJIN3, ACHATYpalHs, KAUeCTBCHHbIC PEaKIMH Ha OCJIKH

BbicoKkOMONEKyYIIIpHBIE COSMHEHMS

5.1
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OCHOBHbBIE TOHSATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIICHD MOIMMEPHU3ALUU, CPEAHASA MOJICKYJIApHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHUM —
MOJIMMEPU3ALUS U ITOJIMKOHICHCALIHS

OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4YEHUS BELIECTB W HX IPEBPALICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacc,

Kay41yKOB. HOJ’Iy‘ICHI/IC CUHTCTUYCCKOI'O KaydyKa 1 PE3UHLbL

11 KIIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

1.1

1.2

1.3

XUMHUYECKUH dJIeMeHT. ATOM. SInpo aToma, W30TOMBl. DJIEKTPOHHAS 00OJOUKa.
DHEpPreTUYEeCKue ypoOBHH, MOAYPOBHU. ATOMHBIE OpOHUTAIH, S-, p-, d-DJIIEMEHTHI.
OcoOeHHOCTH pacmpeeNieHns dJIEKTPOHOB M0 OpOUTANSIM B aTOMaxX JIEMEHTOB

TMEPBLIX tIeT]i»IpéX MepruoaoB. QHCKTpOHHaﬂ KOH(I)I/IpraI_II/ISI aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMH4ueckux sneMeHnTos 1. 1.
MengeneeBa. CBA3b NEpUOAMYECKOrO 3akoHa M Ilepmoanueckold CHUCTEMBI
xumuyeckux aeMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX U CJIOXHBIX BEUIECTB IO TPYIIaM W TMEePHOJaM.

3HaueHUE NEPUOANYCCKOro 3aKOHA B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHABl XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTauindeckas). oHbI:
KaTHOHBI U aHWUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BonopoaHas cBs3b

1.4

BanenTHOCTb. DnekTpooTpULIaTENbHOCTh. CTENEHb OKUCIICHUS

1.5

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMICTBa
BEUICCTB OT THUINA KpUCTAUIMYECKOW peme€Tku. IloHsTHE O AMCIEPCHBIX

cucremax. McTtuHHBIE U KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JIA BEIIECTBA B




1.6

1.7

pactBope
Kiaccudukanms HeopraHu4ecKux coenHeHni. HoMeHki1aTypa HeopraHm4ecKux
BEILIECTB
Xumuueckas peaxkuus. Knaccudukanus XUMHYECKUX peakuui B
HEOPraHUYeCKOM M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB,

3aKOH COXpaHCHUA U IMPEBPAILICHUA SHEPIUU ITPHU XUMHUYCCKUX PCAKIUAX

1.8

CKopocCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOparumMble peakuuu. XHUMUYEecKoe paBHoBecue. DakTOphl, BIHAIOLIME HA

COCTOsSIHME XUMUUecKoro paBHoBecus. [Ipunmun Jle [llarense

1.10

2.1

2.2

QHGKTPOJ'II/ITI/I‘IGCKEIH Jucconuanms. CunpHple U ciiabble QJICKTPOJIUTEI. Cpezla
BOIHBIX paCTBOPOB BCHICCTB: KUCJIas, HeﬁTpa.]'IBHaﬂ, menoyHas. Peakuyy HOHHOTO

oOMeHa
OKHCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramioB B [lepuogudeckoil cucreMe XUMHUYECKUX
anemenToB JI.MI. MenzeneeBa U 0COOEHHOCTU CTpPOEHUsI aTOMOB. Puznyeckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAJIIOB (Ha IpUMeEpe KUCIOpO/ia, CEpBHI,
docdopa u yrnepona)

XUMHUECKHE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TaJlOreHOB, CEepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOACO/ICPKAINX ~ KUCIOT, BOJOPOIHBIX coenuHeHwit). [IpuMeneHue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnbl. Ilonoxenne wmeramwioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemeHToB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obune ¢puszndyeckue cBoiicTBa MetaioB. CIIaBbl METAJJIOB.

DIEeKTPOXUMHUYECKUH Psi/l HANPSYKEHUHA METAJUIOB
XUMHUYECKUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, Kanuil, Kajablu,
MarHui, aJlOMUHUN, ITUHK, XpOM, KeJie30, MeIb) U WX coeauHeHui. OOmme

CHOCOObI MOTy4YeHHs] MeTaUIOB. [IprMeHeHne MeTauioB B OBITY U TEXHHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCUICCTB, IPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1acCcaM

XUMUS U )KA3HD

3.1

Pone xumMum B oOecredeHUH HSKOJOTUYECKOW, SHEPTeTHYECKOW W THIIECBOU
6€3OHaCHOCTI/I, pa3BI/ITI/II/I MCAUIIUHBI. HOHSITI/IG 0 Hay‘-IHBIX METOAax ITO3HAHUA

BCIICCTB U XUMHUYCCKUX peaKqu/i
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[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX MPOMBIIUIEHHOTO MOTYYECHHUS
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BOXHEHIIMX BewecTB. YenoBek B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTe€pUalbl, KPAacCKH, CTEKIIO,
KepaMuKa, MaTepualbl sl JIEKTPOHUKH, HAHOMATE€pUalibl, OPraHUYECKUE U
MUHEpaJIbHBIC YI00peHUs

XuMHUAd UM 3J0pOBbE YEJIOBEKA: IpaBWJIa MCIOJIb30BaHUS JICKAPCTBEHHBIX

ImpenaparTros, IpaBujia 0€30I1aCHOTO MCITOJIb30BaHUS IIpernapaToB OBITOBOM XHMHHU

B IIOBCEHEBHOU KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»
* Xumus. 11 knacc. I'abpuensia O.C., Octpoymon WN.I'., Cnaakos C.A.

AxnmonepHoe odmectBo «M3aaTenscTBo «IIpocBerienne»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET
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