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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit dDenepanumny, TpeOOBaHUN K pe3ybTaTam
OCBOCHHMS (efepanbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIero
obpazoBanust  (DOII  COQO), mnpencraBneHHbIx B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
mpenojaBans  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
opranmsanusx  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBarenbHbIE TPOTrPaMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocnutanuss B Poccuiickoii @epepauuu Ha 1nepuon o 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0J0B K pa3pabOTKe MPOrpaMMBbI M0 XUMHUU, K ONPEIEICHUIO
oOmen crpaterud OOy4YEHHs, BOCHHUTAHMS W Pa3BUTUS OOy4arolIUXcs
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE  COCTaBWJIM  KoOHUenTyadbHble mnosioxkeHus PIroc COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€NieH, COJEp)KaHUsl, PE3YJbTaTOB OOY4YEHUs U
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, oJIy4yaeMoe BBITTYCKHUKAMH
0011e00pa3oBaTeNIbHON  OpPraHU3aIliH, SIBISIETCS HEOTHEMJIEMOM YacThI0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTalloM pealu3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJIOCTHON CHUCTEME XHUMHYECKOro oOpa3oBaHHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJLI, (HOPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIEH
KyJbTYpPhl 4YENIOBEKa, a TaKXKe€ JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO U MIPUPOIHON cpene. Peanusyercs xumuyeckoe 00pa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
ydeOHOro nmnpeaMera «XuMHs», COJEp)KaHHE U TMOCTPOEHHUE KOTOPOTo
oTpesieieHbl B MPOrpaMMe M0 XUMHUU € YYETOM Crenu(UKd HayKH XUMHUH, e€
3HAYCHUS B TIO3HAHUU NIPUPOBI U B MaTEPUATHLHOM KU3HH OOIIECTBA, a TAKKE C
ya€TOM OOImMMX TIele ¥ TMPUHINIOB, XapaKTEPHU3YIOMINX COBPEMEHHOE
COCTOSIHUE CHCTEeMBI cpefaHero ooOmiero obpasoBanusi B Poccuiickoii
denepauum.

XUMHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJib B
COBPEMEHHOW IMBWJIM3AlIMM, B CO3JaHUM HOBOW 0a3pl MaTepuaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaad B (OPMUPOBAHHE PaAIMOHATIBLHOIO
HAyYHOTO  MBIIUIEHUS, B CO3JaHUE ILIEJIOCTHOTO MpEACTaBICHUS 00



OKPYXKAIOLIEM MHUpPE KaK O €IWMHCTBE MPUPOABI M YEIOBEKa, KOTOpPOE
dbopMupyeTcsT B XMMUUM HAa OCHOBE IIOHMMAaHHS BEUIECTBEHHOI'O COCTaBa
OKPY’KAIOLIEro MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBaMH U BO3MOYKHBIMH 00JIaCTsIMU IPUMEHEHUS.

TecHO B3aMMOJEHUCTBYSI C APYTMMHM €CTECTBEHHBIMHU HAayKaMH, XHUMHS
CTajla HEOThEMJIEMON YacThIO MHUPOBOU KYJBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCIELIHOTO TPpyAa M >KU3HM KaXKJI0ro uieHa oOmiectBa. CoBpeMEHHAs XHUMHMS
KaK HayKa CO3MJATelIbHas, KaK HayKa BBICOKMX TEXHOJIOTMM HAampaBicHa Ha
pelieHrne Ta00albHBIX MPOOJIEM YCTOMYMBOTO pPAa3BUTHS YEIOBEYECTBA —
CBIPBEBOM, SHEPreTUYECKOW, MUIIEBOM, 3KOJOTMYECKON Oe30macHOCTH U
OXpaHbI 3I0POBBSI.

B cootBeTcTBUMM C OOIIMMH LEISIMHU M MNPUHUUIIAMU CPEIHEr0 OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIif
YPOBEHb M3YUYEHHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO
HOJATOTOBKY  OOy4aroluxcs,  HEOOXOIMMyH0 UM A BbIpaOOTKH
MUPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOIO BKIIOYEHUS B KU3Hb COLIMYMA,
MPOJIOJDKEHNS  00pa3oBaHMS B  pa3IMYHBIX O0JAacTsIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocraBmnsiroliuMy - ipeaMeTa  «XUMHsD> SBISIFOTCS  0a30BbIE  KYpChl —
«Oprannueckas xumus» u «OOIas U HEOpraHUYECKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHMUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HAayKH:
CUCTEMa 3HAHUI MO HEOPTraHWYECKON XUMUH (C BKIIOYEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndeckoil xumun. @opMupoBaHue JaHHOW CUCTEMBbI 3HAHUI MPU
U3y4YEHUU TpeaMera oO0ecreunBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCEro
MHOT000pa3usl BEIIeCTB Ha OCHOBE OOILMX MOHATHI, 3aKOHOB U TEOPUH XUMUH.

Crpykrtypa conepxanusi KypcoB — «Opranudeckas xumusi» u «OOmmas u
HEOpraHuyeckas XuMus» cHOpMUpOBaHA B MPOrpamMMme MO XMMHUHU HA OCHOBE
CUCTEMHOI'O IMOJXO0Ja K H3Y4YEHHMIO Y4YeOHOro matepuaiga M 0O0yCJIOBJIEHA
HUCTOPUYECKHM OOOCHOBAaHHBIM  pa3BUTHEM 3HAaHUH Ha  ONpeAENIEHHBIX
TEOPETUYECKUX YPOBHsiX. Tak, B Kypce€ OpPraHMYeCKOW XUMHUHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTaHUYECKHUX
COCAMHEHN, a TAaK)XE€ HAa YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX
npelcTaBiIeHU O cTpoeHuu BemecTB. CBelneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCI B PAa3sBUTMM — OT YIJIEBOJOPOAOB JO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX CO€IMHEHUN. B Kypce opranudeckoil XuMHUHU
NOJIY4alOT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMsI TEPBOHAYAJbHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,



KJIacCU(DUKAITMOHHBIX MPU3HAKAX BELIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHUS, O XUMUYECKON peaKiIH.

[lon HOBBIM YIJIOM 3peHUSI B TpeaMeTe «XuMHus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsi M3YyUYEHHBI HAa YpOBHE OCHOBHOTO OOIIETr0 0OO0pa30BaHUs
TEOpETUYECKU MaTepuanl U (HaKTOJOTUYECKUE CBEICHMS O BEIIECTBAX U
xumudeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OO01ast 1 Heopranmueckas
XUMHS» O0Yy4aronIuMcsl MPeIOoCTaBIsIeTC BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEePUOANYECKOTO 3aKOHA C OOIIETEOPEeTHYECKHMX UM  METOAOJOTHYEeCKHX
MO3UINH, TITy0Ke MOHITh UCTOPUYECKOE U3MEHEHHE (PYHKIIUNA HTOrO 3aKOHA —
oT o0o0MIaromel 10 OOBICHSIONMECH U MPOrHO3UPYIOIIEH.

Enunas cuctema 3HaHM O BaKHEMIIMX BEIECTBAX, HX COCTaBe,
CTPOCHHH, CBOMCTBAaX M MPUMEHEHHH, & TAKXKE O XUMHUYECKHX PEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX NPOTEKaHus AonojHsercs B Kypcax 10 m 11
KJIACCOB JJIEMEHTAMHU COJICPXKAaHUS, HMEIOIMHUMH KYJIbTYPOJOTUUECKHN U
NPUKIIAJHONW XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHUMAaHHUIO B3aMMOCBSI3U
XUMUU C JIPYTUMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABATEIBLHOM U
MPAKTUYECKON JEeSTENIbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS
K TpOIECCYy TBOpYECTBAa B OOJACTH TEOPHUH W MPAKTUYECKUX MPHIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJeMaxX, CBSA3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICIUBaTh WHGOPMAIMI0O M TPHUMEHATH €€ JUIsi TOMOJHEHHUS 3HaHWH,
pelleHrsT WHTEIUICKTYalbHBIX M OKCIEPUMEHTAIbHBIX HCCIEI0BATEIBCKIX
3amad. B menom coxaepikanue ydeOHOTO mpeameTa «XUMHs JTaHHOTO YPOBHS
U3Y4YCHUS]  OPUEHTUPOBAHO  HAa  (opMUpOBaHHE Yy  OOyHarOIIMXCS
MHUPOBO33PEHUYECKONW OCHOBBI JJIsi MOHUMAaHUs (PUiIocohCKUX UAEH, TaKUX Kak:
MaTepUaabHOEC EAUHCTBO HEOPTaHWYECKOTO W OPraHMYecKoro  Mupa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, ITO3HABAEMOCTh
MPUPOAHBIX SBICHUN MyTEM SKCIEPUMEHTA M PEIICHUS MPOTUBOPEUUN MEXKTY
HOBBIMU (haKTaMH B TEOPETHUECCKUMU TIPEANOCHIIKAMHU, OCO3HAHUE POJIA XUMUHU
B pEHICHUH OHKOJOTHYECKUX TIpoOJieM, a Takke mpobjeM cOepexeHUs
OHEPTeTUUECKUX PECypCOB, CBHIpbs, CO3/aHUS HOBBIX TEXHOJOTHH U
MaTepuasoB.

B mmane pemeHuss 3amad  BOCIUTAHUS, PA3BUTHUS W COLMAIU3AIHH
oOy4aroluxcsi TPUHATbIE TPOrpaMMO MO XHMMHUHU TMOAXOJbI K OIpeaeTICHUI0
CONIEp)KaHUsI W TIOCTPOSHUS TpeaMeTa MpeayCMaTpUBAaOT (OpMHUpPOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBHM, HMEIOMMX O0a30BO€ 3HAYEHUE ISt
pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIIeHUs MpoOjeM, TOWCKa, aHalu3a U
oOpaboTkn  wH(MOpMAIUK, HEOOXOAWMBIX [JIi MPUOOPETEHUS  OIbITa



PAKTUYECKON U HCCIIEOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenogaBaHus XMMUU KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK M Ha YPOBHE CpeaHero oO0mero oOpa3oBaHus, MOpH
OTpEJEICHUN COACPKATEIBHOM XapaKTEPUCTUKU IIeJIe M3ydeHHUs MpeameTa
HaIpaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTH TPAJUIHUOHHO MPHU3HAETCS
(¢opMupOBaHHE OCHOB XHMHYECKOM HAyKH Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa M KAaK OJHOI0 U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOUYECKON TOYKH 3PEHHS TaKOH
NOAXOJ K OIPENENCHUI0 LeJed W3y4EeHMs] IpeaMeTa SBISETCS BIIOJIHE
ONPaBIAHHBIM.

CoriacHO JaHHOM TOYKE 3pEHHUS TJABHBIMU LIEJSIMUA M3YyYEHHs IIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (QopMupoBaHHE CHCTEMBbl XHUMHYECKHX 3HAHUW KaK BaKHEHIIen
COCTABJISIIOLIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpPOM JIeKaT KIFOUEBbIE MOHATHS, (PyHIAAMEHTAIbHBIE 3aKOHBI U
TEOPUH XUMHUHU, OCBOEHHUE S3bIKa HAyKW, YCBOEGHHE U IIOHMMaHUE
CYIIHOCTH JIOCTYHHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOrO XapakTepa,
O3HAaKOMJICHUE C UICTOPUEH UX Pa3BUTHUS U CTAHOBIICHUS,

e (dopmupoBaHME M pa3BUTHE TMPEACTABICHUI O Hay4HbIX METOAAX
MO3HAHUS BEUIECTB W XUMHUYECKUX pEAKUUM, HEOOXOAUMBIX s
NpUOOpPETEHUs YMEHUW OPUEHTUPOBATbCI B MHPE BEIIECTB U
XUMHUYECKUX SIBIIEHUH, UMEIOIIUX MECTO B MPUPOAE, B MPAKTUUECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUM U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOAEHUEM U OOBSICHEHHMEM  XHMHYECKOrO0  SKCIIEpPUMEHTA,
cOOJIF0ICHUEM TMPaBWI 0€30MacCHOTO 0OpAIlEHHS C BEIIECTBaAMHU.

Hapsiny ¢ 3TuM, conepkaTellbHAas XapaKTEpUCTUKA Lened W 3aj1ad
U3Y4YEHUs MpeaMeTa B IPOrpaMMe MO XMMHUHU YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH MPHOPUTETAMU B CHCTEME CPETHEro O0OIero
oOpazoBanusi. CerofHsi B MpenolaBaHu XUMUU B OOJIbIIEH CTENEHU OTAAETCS
OpEeANnoOYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHud  OOydeHws,
OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa 00I1€00pa30BaTeIbHON
OpraHW3alliM, BIIAJCIONIET0O HE HAO00OpOM 3HaHUK, a (YHKIUOHAIBLHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYYEHUS 3HAHUI
U IPUMEHEHUS UX B pEabHOM KU3HM JIJIsl pEIlIeHUs MPAKTUYECKHUX 3a/1ay.

B cBsI3u ¢ 3TUM npuU U3Yy4YEHHM MpeAMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaYeHHUe MPUOOPETAIOT TaKKe LENH U 3a]a4i, KaK:



amanrtanys OOydJarIuXCs K YCIOBHSAM JUHAMHUYHO Pa3BHUBAOIIETOCS
Mupa, (GOpMHUPOBAHUE HWHTEIICKTYyallbHO PAa3BUTONW JMYHOCTH, TOTOBOH K
caMo00pa3oBaHUIO0,  COTPYAHMYECTBY,  CAMOCTOSITEIBHOMY  MPHUHSITHIO
IPaMOTHBIX PEIIEHWH B KOHKPETHBIX >KH3HEHHBIX CHUTYaIlUsIX, CBS3aHHBIX C
BEIICCTBAMH U UX IPUMCHCHHUEM;

dopMupoBaHHe Yy OOYYarOIIMXCS KIIFOYEBBIX HABBIKOB (KIIOYCBBIX
KOMIIETEHIIN), MMEIOMINX YHHMBEpPCAIbHOE 3HAYCHHE ISl Pa3UYHBIX BHJIOB
NEATEeNIbHOCTU:  pelleHus mpoOjeM, TOUCKa, aHaiu3a U 00pabOTKH
uH(bOpMallK, HEOOXOAUMBIX Ui NPUOOPETEHUS OMbITa ACSITEIbHOCTH,
KOTOpas 3aHUMAaeT Ba)KHOE MECTO B MO3HAHMM XMMHH, a TaKXKe JIJISi OIEHKU C
MO3UIMKA JKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIHUSHUS BELIECTB H
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE TMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O00y4Yaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh
HOBBIC 3HAHUS MO XMMUU B COOTBETCTBUU C >KHU3HEHHBIMU TOTPEOHOCTIMH,
UCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHHU [IJIsi TIOUCKA U
aHanu3a Y4YyeOHOW U  HAYYHO-TIONMYJIAPHOHM HMHQPOpMalUd XHUMHYECKOIO
COJIEpKaHUS;

dbopMHpOBaHME U pa3BUTHE Yy OOYYAIOIIUXCS aCCOIMATUBHOTO U
JIOTUYECKOTO MBIIIIEHUs, HAOJI0IaTebHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEJICHIUN XUMUIECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy OOydalmuxcsd YOSKIEHHOCTH B T'yMaHUCTUYECKON
HAIPaBJICHHOCTH XUMUH, €€ BAXHOW POJU B PEIICHUM TIIO0ATBHBIX MPOOIIeM
paloHaIbHOIO MPUPOAOIIOJIb30BAHNUS, TOTIOJHEHHS IHEPIETUUECKUX PECYPCOB
M COXpaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXHOTO OTHOIIEHUS K TPHUPOJE M CBOEMY 3J0POBBIO, a TakKke
MPUOOPETEHHST OMbITA HWCIIOJIB30BAHUS TOJMYYEHHBIX 3HAHUN IS TPUHATUS
IPaMOTHBIX PEIICHUI B CUTYallUsIX, CBA3aHHBIX C XUMHUYECKUMU SIBIICHUSIMH.

B yueOHOM miaHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHSD)
0a30BOr0 ypOBHS BXOAWT B COCTaB TMpeaMeTHOW obOmactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHI».

OOmiee uMcno 4yacoB, OTBEACHHBIX ISl M3Yy4YEHHUS XUMHHU, Ha 0a30BOM
YpOBHE cpeaHero obmiero oopa3oBanusi, coctaBisieT 68 yacos: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kinacce — 34 gaca (1 yac B HeZelo).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHuyecKko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUEHUE
B NOJIYYCHUH HOBBIX BEIIECTB U MaTepHaoOB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHnii A. M. bytnepoBa, €€ OCHOBHbIE MOJOXkeHUsA. CTpyKTypHbIE
(opMyJibl OpraHn4YecKux BelecTB. ['omosorusi, nzomepus. XuMudeckas CBS3b
B OPraHUYECKHUX COECIMHEHUSX — OJMHAPHBIC U KPATHBIE CBA3H.

[IpeacraBnenre 0  KilaccU(UKAUMKM  OpPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHu4ecKux COeMHEHUN (CUCTEMAaTUYecKas) U TPUBUAIIbHbBIC
Ha3BaHUs BAKHEUIIUX MPEACTABUTEINICH KJIACCOB OPTAHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpa3lamMu OpraHMYECKHX BEIIECTB M MaTepuaiaMu Ha HX
OCHOBE, MOJEJIMPOBAHUE MOJIEKYJ OPraHMYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IPU HarpeBaHUH (IUIaBJIEHUE, OOYIJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTHMYECKUU psAn. MeTtaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3MUYECKUE M XMMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHUs U TOPEHUs), HaXOXKACHUE B MPUPOJE, MOIYYEHHE U
IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUI pAl. DTUJIIEH U MPONUIIEH
— IpOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUOPUPOBAHUSA, TAJOTEHUPOBAHUSA, THIpATalud, OKHUCIEHUS U
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaauensl: OytanueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHUE CBOICTBA (peaxums MOJIMMEPU3aIUN). [Tony4yeHue
CUHTETUYECKOTO KaydyKa U PE3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKUN pA/I.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJIKHHOB: COCTaB, CTPOEHUE,
¢usznyeckue U XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMS,
raJIOT€HUPOBAHHUS, TUAPATALINN, TOPEHUS ), IOJTYUYEHUE U TPUMEHEHUE.

Apensl. benzon: coctas, cTpoeHue, GU3NUECKUE U XUMUUYECKUE CBOMCTBA
(peakuu TaJoreHUpPOBAaHUS W HUTPOBAHMS), MOIYYEHUE U NPUMEHEHHE.



Tonyon: cocmae, cmpoenue, usuyeckue u Xumuueckue ceoucmea (peaxyuu
2aN102eHUPOBAHUST U HUMPOBAHUS), NOJYYeHue U npumeHeHue. TOKCUYHOCTD
apeHOB. |'eHeTHYecKass CBA3b MEXKIY YIVIEBOAOPOAAMH, NMPUHAIICKAIUMUA K
Pa3JIMYHBIM KJIaCCaM.

[IpyuponHble MCTOYHHMKH YIJIEBOAOPOAOB. IIpUpOaHBINA ra3 W MOIyTHBIE
HedTanbie Ta3bl. HegTh u e€ npoucxoxaenue. Criocodbl nepepadboTku HedTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKH), nmuponu3. [IpomykTbl
nepepaboTku HedTH, WX TNPUMEHEHHE B TPOMBIIUIEHHOCTH W B OBITY.
KameHHbIii yroias 1 IpOAYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpasllaMy IJJacTMacC, Kay4yKOB M PE3MHBI, KOJJICKIUHU
«Hedbtp» u «Yrodb», MOJACIMPOBAHUE MOJIEKYJ  YIJIEBOJAOPOJAOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKON pabOThI: MOIyYEHUE
JTUJICHA U U3yYEHUE €TO CBOUCTB.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJINYECTBA HCXOIAHOTO BEHIECTBA WM MNPOAYKTA PEAKIMH [0 HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WIH MPOIYKTOB
peaKIum).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

[IpenenpHble OAHOATOMHBIE CHOUPTHL. METAaHON W 3TaHON: CTPOEHUE,
¢u3nueckue M XMMHUYECKHME CBOMCTBA (pEaKkIMU C AKTHUBHBIMH METaJIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BoJopoaHbIE CBS3M MEXKIY
MOJIEKYJIaMHU CITUPTOB. /[elicTBHE MEeTaHOa U 3TaHOJIa HA OPraHNU3M YeJIOBEKa.

MHoOroaromMHble CIHAPTHL. OTWICHIVIMKOJIb W TJIMLEPUH: CTPOCHMUE,
¢u3nueckue M XHUMHUYECKHE CBOICTBA (B3aMMOJEHCTBHE CO IIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAsl peaklis Ha MHOTOaTOMHbIE cupThl). JleiicTBue Ha
opraHu3M uenoBeka. [ [pumeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

@®eHod: CTpOEHHE MOJEKYJbl, (U3MUECKHMEe W XHMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenne GeHomna.

Anpnerupl U kemowsi. DopManpaerui, aleTadbIETHA: CTPOCHHE,
du3nueckrue U XMMUYECKUE CBOMCTBA (PeaklMyd OKUCIEHHUS U BOCCTAHOBJICHHUS,
Ka4eCTBEHHBIEC PEAKLINN), TIOJyYCHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpezeiibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCYCHAasi KUCJIOThI: CTPOEHUE, (U3HUECKHE U XMMUYECKUE CBOMCTBA (CBOMCTBA,
olOmme [ Kiacca KUCIOT, peakius dSTepuduKaluu), TM[OJy4YeHUe U
npuMeHeHue. CTeapruHOBask U OJIEMHOBAsI KACIIOThI KAK MTPEACTABUTENH BBICIINX




KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE JIEUCTBUE.

Crnoxubie >QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uaponus
cnoxubix  d¢pupoB. Kupsl. T'mapomus xupo. IlpumeHnenue KHUPOB.
buonornueckas posip KUpPOB.

VYrneBoapl: cocraB, KiaccupuKkauus —yrieBogoB (MOHO-, JH- U
nmoymcaxapuapl). [7oko3a — TPOCTEWIIMNA  MOHOCaxXapua: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, (PU3MUECKHE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
runpokcunom meau(ll), okucnenne aMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OPOKEHUE TIIIOKO3bl), HAXOXKACHUE B MPUPOJIE, IPUMEHEHUE,
ouonoruueckas poib. @otocunTte3. pykTo3a Kak U30MEP IIOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie nonumepsl. CTpoeHHe KpaxMaia u
Heurono3bl.  PU3HUECKME W XMMHUYECKHME CBOWCTBA Kpaxmayia (THUAPOJIH3,
KayeCTBEHHAsI pEaKLus C HOJOM).

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
poBeeHNE, HAOIIOACHUE U ONKCAaHUE JEMOHCTPAMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAUECTBEHHbIE PEAKLUH OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJCHCTBUE TIIMIIEPUHA C
runpokcunoM wmeau(ll)), anpaernoB (OKHCIEHHE aMMHAYHBIM PacTBOPOM
okcuna cepebpa(l) u rumpoxcumom memnu(ll), B3aumojeicTBUE Kpaxmaya C
MO/IOM), TPOBEIAEHUE MPAKTHUECKOW pabOThl: CBOMCTBA pPACTBOpPA YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3anaum.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM IPOJIYKTAa PEAKIUH I10 W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WM MPOIYKTOB
peakIun).

A3oTrcoaeprkalue oOpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI ~ Kak  aM(pOTepHblE  OpPraHUYECKUE  COCAMHEHUS.
@u3znyecKre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha NMPUMEPE TJIMLUHA).
buonornuyeckoe 3HaueHne aMUHOKUACTOT. [lenTubl.

benku kak mpupojHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. lepBuynas,
BTOpUYHASI U TPETHYHAsI CTPYKTypa OeNkoB. XMMHYECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

DOKcnepruMeHTaIbHbIE METOAbl U3YyYEHHUs BEIIECTB U UX MPEBPAIlCHMIA:
HAOJIIOICHUE U OINMCAaHWE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OeIKOB
IPY HArpeBaHUU, [IBETHBIE pEaKIMU OEIKOB.

BbicokoMouieKyJIsIpHBIE COeIMHEHUSI



OCHOBHBIE TIOHATHS XMMHHM  BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHMMA:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb NOJMMEPU3ALUHU, CPEAHSA
MoJieKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCAMHEHNN — TOJIMMEPHU3ALMS U TTOJIMKOHICHCALINS.

OKCIEpUMEHTAIBHBIE METOABI HW3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HAaKOMJIEHME C o00pa3llaMM MPHUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy49yKOB.

MexnpeaMeTHbIE CBSI3H.

Peasmszannst MeXNpeIMETHBIX CBA3CH NPU H3YYCHUH OPraHUYECKOU
xumud B 10 Kimacce OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BAaHUE KakK OOIIMX
€CTECTBCHHO-HAYYHBIX [OHATUN, TaK W IOHATUH, SBIAIOLIUXCSA CUCTEMHBIMU
JUISL OTZIEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4yHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHs, aHalIW3, CUHTE3, Kiaccuukaius, NepUOAUYHOCTD,
HaOJII0/IEHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®usuka: Marepus, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHUE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, ouocgepa, oOMEH BEUIECTB B OpPraHU3ME,
(doTrocuHTE3, OMOJIOrMYECKH aKTHBHbIE BellecTBa (O€NKH, YIJIEBOJbI, MKHUPHI,
(hepMEeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAEMbIE,
TOIJIMBO, PECYPCHI.

TexHoyorus: NUIIEBbIE IPOAYKTBI, OCHOBBI PAlMOHAIBHOIO ITUTAHMA,
MOIOIIIME CPELCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IPENApPaThl, MaTEPUAIIbI
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHHU

XAMUYECKHN DIEMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTUUYeCKUe YPOBHH, MIOAYPOBHU. ATOMHbIE OpOHUTANIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacmpeielieHHs dJISKTPOHOB 10 OPOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYPAIIHS aTOMOB.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XMUMHUYECKUX
snemenTtoB JI. WM. MenaeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H



Ilepuoanyeckoit cucreMbl xumuuyeckux diemeHToB JI. WM. Menneneesa ¢
COBPEMEHHOW TEOpUEH CTPOECHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBONCTB XMMHUYECKUX 3JIEMEHTOB W 0Opa3yeMbIX WMHU TPOCTBIX U CIOKHBIX
BEIIECTB N0 Tpynmnam M MepuoiaM. 3HAUYCHHE NEPUOJUYECKOTO 3aKOHA B
Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XHUMHUYECKAs] CBS3b. BHABI XHUMHYECKOW CBS3U
(KoBayieHTHAsl HEMOJSpHAs U MOJIAPHAs, HOHHAsI, MeTajuInyeckast). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKOH CBsi3M (OOMEHHBI W JTOHOPHO-
akienTopHslii). BogopoaHas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJSIPHOTO ¥ HEMOJIEKYJSIDHOTO CTPOCHMS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBHCHUMOCTBh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKY.

[TonsTue 0 nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1 BELECTBA B pacTBOPE.

Knaccudukanus  Heopranmyeckux  coeauHeHud.  Homenkmnatypa
HEOPTaHUYECKUX BEHIECTB. | €HeTHYeCKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIACCaM.

Xumnueckas peakuus. Kriaccudukanus XUMHYECKMX peakiuid B
HEOPraHMYECKON U OPraHUYeCKON XMMHUU. 3aKOH COXPAHEHHSI MacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS YSHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PAa3JIM4YHBIX (PAKTOPOB.
OOpatumble peakuuu. XuUMUYeckoe paBHOBecue. DakTOpbl, BIUAIONINE Ha
COCTOsSIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektponutuueckas nuccoruaius. CuibHbIE M Cia0ble DJIEKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IEJIOYHAS.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPAIICHUI:
nemoHcTpanus tadbsmmi «lleproguyeckas cucremMa XUMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHue MOJIEICH KPUCTALTUNIECKUAX PEIIETOK, HAOTI0ICHUE
U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX W JIADOPATOPHBIX OMNBITOB (pa3yioKeHHUE
NEPOKCHJIa BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa, OIPEAEIEHUE CPEIbl
pacTBOPOB BELIECTB C IIOMOIIBK) YHUBEPCAJIBHOTO WHAWKATOPA, PpPEaKIuu
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pazmudHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUYECKOU PEAKIINN.

PacuéTnrblie 3amaun.



Pacuétel 10 ypaBHEHUAM XUMHUUYECKMX pEAKIMH, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, paCUYETHI C MCMOJIb30BAHUEM TOHSTUS «MaccoBas
JTOJISL BEILIECTBAY.

Heopranuyeckasi xumms

Hemeranmnel. Ilonoxkenne HemerammioB B Ilepuoguueckont cucreme
xuMuueckux 3nemeHToB JI. V1. MenpaeneeBa 1 0COOCGHHOCTH CTPOEHHUSI aTOMOB.
®u3nyecKkre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAIJIOB (TaJOr€HOB, CEPBI, a30Ta,
docdhopa, yriepoga M KpEeMHHS) MU HUX  COCAUWHEHHH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IprMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne metaiuioB B Ilepnoandeckoi cucrteMe XMMUYECKUX
anementoB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX
000s1049eK aTOMOB MeTajuioB. O01Me puznueckrue cBoicTBa MeTaioB. CIUIaBsl
METAJIOB. DJIEKTPOXUMUYECKUN psii HATIPSHKEHUI METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX META/IOB (HATPUH, KUK, KalbLHM,
MarHuiu, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO61ue criocoObl MoJydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHKE.

DKCIEepUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
M3yUYCHHE KOJUICKIUU «MeTalljibl U CIUIaBbl», 00OpPa3lloB HEMETAIIJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U ONMUCAHHUE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aMMOACHCTBHE THAPOKCHAA  ATIOMHUHHUSA C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, KA4eCTBEHHbIC PpEAKIUM Ha KaTHUOHBI
METAJLJIOB).

Pacuétnbie 3amaun.

Pacuétel Macchl BeniecTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJHUYECTBY
BEIIECTBA, MAcce WM O00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacuy€Tsl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIU
OJIHO M3 BELIECTB UMEET ITPUMECH.

XHUMHSA U )KH3Hb

Ponb xumum B 0GecrieueHNH SKOJIOTHIECKOM, SJHEPIECTHICCKON B TTUIIICBOM
0€30MacHOCTH, PA3BUTUU MEIUIUMHBL. [lOHATHE O HayYHBIX METO/JAX MMO3HAHUS
BEILIECTB U XUMUYECKUX PEaAKITUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO
MOJTy4YE€HUS BAXKHEHIINX BEILIECTB.



YenoBek B MHpE BEIIECTB U MATEPUAIOB: BAXKHEUIIUE CTPOUTEIIBHBIE
MaTepuasibl, KOHCTPYKLIMOHHBIE MaTepHaslbl, KpacKH, CTEKJIO, KepaMHKa,
MaTtepuabl ISl JIEKTPOHUKH, HAHOMATEpUaJbl, OPraHUYECKNE U MUHEPAIIbHBIE
yaoOpeHus.

XVMHSI M 3J0pPOBbE YEJIOBEKA: IPABHUIIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, IpaBuja OE30MACHOIO HCIIOJIb30BAaHUS NpernapaToB OBITOBOM
XUMUH B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanmss MeXNpeaMETHBIX CBS3€ MNpU  HM3y4YeHHH OOwWeld U
HEOpraHM4ecKo XuMHuM B 11 Kiacce ocCylIecTBIIETCS Yepe3 MCIOJIb30BAHUE
KaKk OOLIMX €CTECTBEHHO-HAyYHBIX MOHATUN, TaK U MOHITHUH, SIBISIOMIMXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE IOHITHS: HaAy4YHbIA (PaKT, TUIIOTE3a, 3AKOH,
TEOpus, aHalu3, CHUHTE3, Kiaccu(puKaluus, NEePUOJUYHOCTb, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

@uznka: marepus, 3HEpPrus, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEWUTPOH,
MOH, HW30TOI, paJuO0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHbD,
BELIECTBO, TE€JO, OOBEM, arperaTHOE COCTOSHUE BEIECTBA, (U3HUYECKUE
BEJIMYMHBI U €AUHULBI UX U3MEPEHUsI, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BUTAMUHBI, 0OMEH BELECTB B OPTraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAEMbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMHUYECKas IIPOMBIIIEHHOCTB, METaJuTyprus,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHUaJIOB, CEJIbCKOXO3SIICTBEHHOE
MIPOU3BOJICTBO, nuuieBas IPOMBIIIEHHOCTD, (bapmaneBTUUECKas
MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJCTBO
KOHCTPYKLMOHHBIX MaTepHaoB, AJIEKTPOHHAS IIPOMBIIIEHHOCTS,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHSA IIPOI'PAMMDLI 110
XM HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOEHUS
OoOy4JaronMMuUCss TPOrpaMM CpeaHero oOluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayuHo-meTonuyeckol OCHOBOM ISt
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHH € CHUCTEMHO-ACSTEIBHOCTHBIM IIOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaMeTa « XUMUsD Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICTIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaXKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEIECHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUW JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMi 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU LIEITOCTHOMN
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTh 1IN U CTPOUTH )KU3HECHHBIC TIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOW W BOCIHTATEILHON JIEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U UJealaMl POCCUHUCKOIO IPaKIaHCKOTO OOIIeCTBa, MPUHSITHIMU B
oOllecTBE HOPMaMu U IpaBUJIaMHU MOBEACHUS, CIOCOOCTBYIOIIMMU IPOLIEcCaM
CaMOIIO3HAHUs, CaMOPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUSl TMpeAMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOH JeATEIbHOCTH
oOy4Jaronuxcst o peaau3aliui TPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIE
B YaCTU:

1) rpaxaaHCcKOro BOCIMTAHUS .



OCO3HaHMsSI  OOYYalOIIMMHUCSA CBOMX  KOHCTUTYIIMOHHBIX TpaB |
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUSI O COIMAJIBHBIX HOpPMaxX M MPaBUJIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW HEATEIBbHOCTH MPH CO3JaHUU
y4eOHBIX MTPOCKTOB, PEIIEHUH YUE€OHBIX M MO3HABATEIbHBIX 3a/1a4, BHITIOJIHCHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryYMEHTBI JPYTUX MPU aHATU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHLHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

LHEHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XUMUM;

YBOKEHHSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOIO
MPUMEHEHHUSI XUMHWH, OCO3HAHUS TOTO, YTO JIOCTHKEHUSI HAYKH €CTh PE3yJIbTaT
JUTMTEIBHBIX HAOJIOJICHUM, KPOIOTIUBBIX 3KCIIEPUMEHTAIbHBIX ITOHCKOB,
MIOCTOSSHHOTO TPyJa YYEHBIX U TPAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M TOCICAYIOIIEM
aHanuze  uHGOpPMAMU O  TEPEAOBBIX  JOCTHIKEHUAX  COBPEMEHHOM
OTE€YECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBE/ICHMUS;

CIIOCOOHOCTH  OIIGHMBATh CHUTyalldd, CBS3aHHbIE C XUMHUYECKUMHU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAECHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UIIMN HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUNA ITHX
MOCTYTIKOB;

4) gpopmMupoBaHNs KYJbTYPbI 310POBbS:

MOHUMAHUS IEHHOCTEH 370pOBOTO H 0Oe30MacHoro obpasza KU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIFOICHUS TpaBwil 0€30MacHOTO OOpallleHUs C BEIIECTBAMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIIBHOCTH,

MMOHMMAHUSl [IEHHOCTU TMPaBUJ HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1acHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAaHMSI  TOCHEJACTBUM U HENPUATHS  BPEAHBIX  MPUBBIUEK
(ynotpebiieHus ankorosi, HAPKOTUKOB, KypeHUs);



5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
NEeATEAbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW MW JAPYIHMX BHJIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacCTHE B PpELICHHH MPAKTUYECKUX 3a/1ad
COIIMAJIbHON HAIMpaBJIeHHOCTH (B paMKax CBOETo KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3yUeHHUIO Mpodeccuil pa3inyHOro poja, B
TOM YHCJIE HA OCHOBE PUMEHEHHUSI IPEAMETHBIX 3HAHUMN M0 XUMUU;

YBaXEHU K Tpyay, JIOOAM TpyJa U pe3yabTaraM TpPYAOBOU
NEATEINBHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BbIOOPDY WHJMBUIYaJbHOU TpPaeKTOPUU
oOpazoBaHus, Oyayiier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U TTOTpeOHOCTEH O0IIECTBA;

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

HKOJIOTMYECKHU 1LI€TIECO00PA3HOTO OTHOIICHUS K MPUPOJAE, KaK UCTOUHUKY
CYILLIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUsS TI00aJBbHOr0 XapaKTepa 3KOJOTMYECKHX MpOOJeM, BIUSHHUS
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIBI;

OCO3HaHUsI HEOOXOIMMOCTH HCHOJIb30BAaHUS JIOCTHKEHUN XUMHUHU IS
pelIeHs: BONPOCOB PALIMOHATILHOTO IPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEId OKPYXKAIOLIEH
MPUPOJHON Cpesie, YMEHHs TPOTHO3MPOBATh HEOIArONMPUATHBIE SKOJIOTMYECKUE
NOCJIEICTBUSA NMPEINPUHUMAEMBIX IEMCTBUN U NMPEIOTBPALIATh UX;

HaJIW4YMs ~ Pa3BUTOTO  OKOJOTMYECKOTO  MBIIUICHHS, 3KOJOTMYECKOU
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B TO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
NPAaKTHKE, CHOCOOHOCTM M YMEHMS aKTUBHO IPOTUBOCTOSATH HJICOJIOTUN
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHeNMU(UKN XUMUW KaK HayKd, OCO3HAaHHS €€ pOJu B
(opMUPOBAHNHN PALMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LEJIOCTHOTO
IPEeCTaBICHUs 00 OKPYXaIOlEeM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MpPOoOJEM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;



yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHH [IJII  COBPEMEHHOMN
UMBWIN3aIUHA: B €€ T'yMaHUCTUYECKON HANPABIECHHOCTH W BaXXHOU pOJIM B
CO37JaHUU HOBOW 0a3bl MaTEePUATBHOW KYJIBTYpPHI, PEIICHUU TJIOOATBHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
NUIIEBOM M DKOJIOTMYECKOM Oe30MacHOCTH, B Pa3BUTHM  MEIUIIMHBI,
00ecreyeHnr YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJ0T0 4JeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHUSI CYIIHOCTA METOJ0B
MMO3HAHUS, HWCIOJL3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJydyaeMble 3HAHUS JUIsl aHaIW3a M OOBSICHEHUS SBICHUUN
OKPYKAIOLIEr0 MHUpa M MPOUCXOASIIMX B HEM HM3MEHEHUN, YMEHHS [€1aTh
000CHOBaHHBIE 3aKJIIOYEHMS] HA OCHOBE HAY4YHBIX (DAaKTOB U MMEIOIINXCS
JAHHBIX C IEJIBIO MOTYyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJb30BaTh XUMUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTM K HENPEPhIBHOMY OOpa3OBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHUM 1O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpPECa K  OCOOCHHOCTSAM  Tpyla B  pasluyHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOCHMSI YUEOHOro mpenMera «XuMHs»
Ha YPOBHE CpeJIHEro oOuiero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble 1 (OPMHUPOBAHMUS ~ MHUPOBO33PEHHUSI  OOYYAIOLIUXCS
MEKIUCLIUTUTMHAPHBIE (MeXMIpeaMETHBIE) oOLIEHayYHbIE MTOHSATHS,
OTpaXXarolllie IeJIOCTHOCTh HAay4YHON KapTUHBI MUpAa U CIEUU(PUKY METOJO0B
MO3HAHHS, MCIOJBb3YEMBIX B ECTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEPIrus, SIBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (hakT, NMPUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHBIE yueOHbIe NENUCTBUS (mo3HaBaTEIbHBIE,
KOMMYHHMKaTHUBHbIE, DPETyJSATUBHBIE), oOecreuynBaionye (QopMUpOBaHUE
(YHKUHMOHATBHOM IPAMOTHOCTH M COLIMATILHOM KOMITETEHLIUH 00YyYarouXCsl;

CIIOCOOHOCTB oOyuaronmxcs UCIIOJIb30BAaTh OCBOCHHbIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W  YHHBEPCAJIbHBIE
yueOHbIE JCHCTBHS B IO3HABATEILHON U COLMATIBHON MPAKTHKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHUE YHUBEPCATbHBIMU
y4eOHBIMH  T1O3HABATCJIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JICCTBUSIMU.

OBjiageHue  YHUBEPCAJbLHBIMH  Y4eOHBIMH  T03HABATEJILHBIMU
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSATENbHO  (OopMyJIMpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENATh LENH JEATeIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH HX
JTOCTH)KCHUS, COOTHOCUTH PE3yJIbTaThl JESATEIbHOCTH C IOCTaBJICHHBIMU
LEIISIMU;

HCIIOJB30BaTh MIPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTepHbIEC MPU3HAKU MOHSATUNA U yCTaHABIMBAaTh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHS JJI1 O0BSICHEHUS OTACIIBHBIX (DAaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU IS KiaccH(pUKAIMKA BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY H3YyYaeMbIMU
SIBIICHUSIMU;

CTPOHTH JIOTHYCCKHE PACCYXKICHHUS (MHIYKTUBHBIC, ICAyKTHUBHBIC, II0
aQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH W MPOTUBOPEYHSI B PacCMaTpUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MPUMEHATh B MPOIECCE  TO3HAHUS, HCMOJb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJICNIM, NpPeoOpa3oBBIBaTh  MOJCIBHBIC
NPEJICTABICHUS — XMMHUYECKUM 3HaK (CUMBOJI) »JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHUMHUYECKOW pEaKUMH — TMPU PEHICHUU YYEOHBIX
MO3HABATEJbHBIX W MPAKTUYECKUX 3aj]layu, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MPECTABICHUS IS BBIABICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEILIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HaYyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEeaKLHnii;

dbopMmynupoBaTh €M W 33Jadyd  WCCIEOBAHUS, HCIOJIh30BaTh
MMOCTABJICHHBIC M CaMOCTOSITEIIBHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHU;

BJIQJIETh HABBIKAMHM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U TPOBEICHUS
VYCHHUYECKUX OKCIICPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HaOIIOJaTh 3a



XOJOM  IIpoliecca, CaMOCTOSITENbHO IPOTHO3MPOBaTh €ro  pe3ysbTar,
(GopMynupoBaTb 0000IIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAEIIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKONW HCCIIEIOBATENIbCKOM U MPOEKTHOM
JESTENIbHOCTH, NPOSBIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEIICHHs MPAKTHYECKUX 3a/]ad, NPUMEHEHHUIO Pa3Iu4HbIX
METO/0B IMO3HAHMUS.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATbCS B pPAa3IMUHBIX MCTOYHMKAX HHPopManuu (Hay4yHO-
HOMYJIApHasl JIMTEpaTypa XUMHUYECKOTO COJAEpXkaHHs, CIPaBOYHBbIE MOCOOWS,
pecypcbl MHTepHETa), aHAIM3UPOBATh HH(POPMALIMIO PA3IMYHBIX BUIOB U (popM
MPEACTABICHUS,  KPUTHYECKH  OLICHMBaTh €€  JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

(opMyIUpPOBATH 3aPOCHl U IPUMEHATH Pa3IMUHbIE METOAbI IPU ITOUCKE U
orOope wuHpoOpManuK, HEOOXOAMMOM JJii BBIIOJHEHUS YYEeOHBIX 3a1ay
OIPENICIIEHHOTO TUIIA;

pUOOpeTaTh ONBIT UCIOJIB30BAHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
nHpopmanuu (cxembl, rpaduKku, TUarpaMMbl, TAOIHILIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CpeACTBa MpH padoTe C
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyueckue u
MaTeMaTU4YeCKue) 3HAKM W CHUMBOJBL,  ¢GopMynbl, aOOpeBUATYpHI,
HOMEHKJIaTypYy;

UCIIOJIb30BaTh W MPEeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBiaieHue YHHMBEPCAJBHBIMM KOMMYHHMKATHBHBIMHM 1CCTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOH TEeMbl B XOJ€ IUaliora
W/WIM TUCKYCCUH, BBICKa3bIBaTh HJIeH, (OPMYJIMPOBATh CBOU MPEATIOKEHUS
OTHOCUTEJILHO BBINOJIHEHUS MPEIJIOKEHHON 3a/1a4u;

BBICTYIIATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBLHOU J1€ATEIBbHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAaMHU IPHU
BBIMIOJJHEHUH XUMHUYECKOrO SKCIIEPUMEHTa, MpaKkTUYecKod paboThl 10
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaIM3allui y4eOHOTO MPOEKTa U
(GbopMyIHpOBaTHh BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIACOBAHMSI MO3UIIMH B X0J1€ 00CYXICHUS 1 00MEHAa MHEHUSIMH.

OBiaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH AeHCTBUSMMU:



CaMOCTOATENIBHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
NEeATEIbHOCTh, ONpeneNsiss €€ LEeNM W 3aJadd, KOHTPOJMPOBAaTbH U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuT™M JEWCTBHM IpHU
BBITIOJTHEHUH YYE€OHBIX M HCCIENIOBATEIbCKUX 3a]a4, BbIOMpaTh Hauboiiee
3¢ (deKTUBHBIA CcOCO0 UX pElIeHUs C Y4ETOM IMOJIYYEHHs HOBBIX 3HAHUH O
BEILIECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIATH  CaMOKOHTPOJIb  CBOE€M  JACATCIBHOCTH HA  OCHOBE
CaMOaHaJIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(hOPMHUPOBAHHOCTh TPEJACTABICHUM O XUMHUYECKOW COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, POJIM XUMHUU B TIO3HAHUU SBJICHUM
NpUPOALI, B (OPMHUPOBAHWM MBIIIICHUS ¥ KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIMMOW ISl PEIICHUS MPAKTHYECKHUX
3alad U DKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3JI0pPOBBIO U
IIPUPOJTHOM CpEIIE;

BIIQZICHUE CHCTEMOH XWMHYECKUX 3HAHWHM, KOTOpas  BKIIFOYACT:
OCHOBOITOJIATAIOIINAE TIOHATHS (XUMUYECKHHA DJIEMEHT, aTOM, JJICKTPOHHAs
o0omoyka aTroma, MOJIEKYyJia, BaJICHTHOCTh, JJICKTPOOTPUIIATCIHLHOCTD,
XUMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpaIIEHHAs),
MOJIb, MOJISIpHAasl ~ Macca, MOJSIPHBIA  00BEM,  YIJIEPOIHBINA  CKEJeT,
GyHKIIMOHAMBHAS TPyNIa, paJuKan, H30MEpHsl, U30MEPhl, TOMOJOTHUYCCKUN
pSAI, TOMOJIOTH, YTJIEBOJOPOJBI, KHUCIOPOA M a30TCOMASpKAIINE COCAUHEHUS,
MOHOMED, TIOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCUHEHN);
TEOPUU M 3aKOHBI (TEOpUs CTPOSHUS OpraHnueckux BemiecTB A. M. Bytnepoga,
3aKOH COXPAHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUMA S3BIK
XUMUHU; MHPOBO33PECHUYCCKHE 3HAHUWSA, JICKAIINe B OCHOBE ITOHMMaHHS
NPUYUHHOCTH W CHUCTEMHOCTH XHMHYCCKUX SBIICHUH, (PaKTOIOTHICCKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYCHUH M O€30MaCHOM HCTOJIb30BAHHUH
BOKHEUIITNX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATETHLHOCTH
YeII0BEKa;



c(OpPMUPOBAHHOCTh YMEHUI BBISIBISTh XapaKTEpHbIE NMPU3HAKU MOHSTUH,
YCTAaHABJIMBATh MX B3aMMOCB3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHE IOHATHSA
IIPU OMKUCAHUH COCTaBa, CTPOEHUS U MPEBPAILCHUIN OPraHUYECKUX COETHMHEHMIA;

c(hOpMUPOBAHHOCTh YMEHUH HCMOIB30BaTh XUMUUYECKYIO CUMBOJIUKY JIJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
(GopMysl OpPraHMYECKHMX BELIECTB M YpPAaBHEHHUN XHUMHUYECKUX peakUuil,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB I WIUTOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABINBATH MPUHAIIICKHOCTh U3yUEHHBIX
OpraHMYECKUX BEIIECTB II0 HMX COCTaBY M CTPOCHUIO K OIPEACIEHHOMY
KJaccy/rpynmne coeAMHEHUN (YIJIeBOAOPOJbl, KUCIOPOJ M a30TCOAEpIKalIue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI), JaBaTh MM Ha3BaHUSA IO
cucrtematnyeckoi HomeHknatype (IUPAC), a Takke npUBOJIUTH TPUBUAIBHBIE
Ha3BaHUS OTIEJbHBIX OPTaHUYECKUX BEILECTB (3TUJICH, MPONMUJICH, all€TUJIEH,
STUJIEHTJIMKOJb, TIMLIEPUH, PEHOI, POopMalbIEru/l, aleTalbJeI U/, MypaBbUHas
KHCJIOTa, YKCYCHas KHCJIOTA, OJICMHOBAas KHCJIOTa, CTEApUHOBAsl KHCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTI0JI03a, TIIUIKH);

c()OPMUPOBAHHOCTh YMEHHS OIpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpPraHUYECKUX COEAMHEHUAX (OAUHAPHBIE U KPaTHbIE);

c(OPMUPOBAHHOCTh YMEHUS HPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS
opranudeckux BemectB A. M. byrtiepoBa misi OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH COXPAaHEHUS MacChl
BELIECTB;

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh COCTaB, CTPOCHHE,
(¢u3nyeckue U XUMUYECKUE CBOMCTBA TUIWYHBIX MPEACTABUTENECH PA3IUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, YTWJIECH, NPOIUJIEH, AlleTUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, 6€H3051, METAHOJ, 3TAHOJI, YTUJICHTJIUKOJIb,
IIIMLEpHH, (EHOJ, alleTalbAeTHa, MypaBblHasl U YKCyCHasl KUCJIOTHI, TJIIOK03a,
Kpaxmaji,  LeJUIIJIO3a, AaMHUHOYKCYCHas  KHCJIOTa),  WUIIOCTPUPOBATh
FEHETUYECKYI0 CBSI3b MEXKJYy HUMH YPAaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYII,;

c(hOpMHPOBAHHOCTH yMEHUs XapaKTEepHU30BaTh MCTOYHUKHU
YIIAEBOIOPOAHOTO ChIpbsl (HE(Th, NPUPOAHBIA Ta3, Yroib), CHOCOOBI HX
nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE MTPOTyKTOB MepepadoTKH;

c(hOPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUMCIEHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WA MPOAYKTa
peaklMM MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HCXOIHBIX
BEILECTB UJIM MPOAYKTOB PEAKIUN);



c(OPMUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX Hay4YHOI'0 MIO3HAHUS, UCIIONb3YEMBIX B XUMHUH IIPU U3YUCHUH BEILECTB
U XMUMHYECKUX  SBJIICHMA  (HAOJIOJEHHE, W3MEPEHHE, HKCIICPUMEHT,
MOJICJIUPOBAHUE), MCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHME 3HAHUSA IS
OPUHATUSA PEUICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C
BELIECTBAMU U UX IIPUMEHEHUEM;

chOpPMUPOBAHHOCTh ~YMEHHUH  COONIONATh  MpaBuja  TMOJB30BaHUS
XUMUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYIOBAaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO
71a00PATOPHBIX XUMUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUN IJIAHUPOBaTb M BBINOJIHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEBpAIllCHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYeHUE OTUJIEHA W HW3YYEHUE €ro CBOMCTB, KAauye€CTBEHHBIC pPEAKIUU
OpPraHMYECKUX BEILECTB, JEHaTypaluss OENKOB NpH HAarpeBaHWU, LIBETHbHIE
peakuuu OEIKOB) B COOTBETCTBUHU C IpaBUJIAMU TEXHUKHU O€30MaCHOCTH MpHU
oOpallleHuu ¢ BEUIECTBAaMHM M JIaDOpaTOPHBIM OOOPYJOBAHHUEM, IPEACTABIAThH
pe3ynbTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE 3TUX
pE3yNbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpMaUIO, TMOJyYaeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UaTEpHET U IPYTUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJia  HKOJOTUYECKHU
11€J1IeCO00PAa3HOr0 MOBEACHUS B OBITY M TPYNOBOM JEATENBHOCTH B HENSIX
COXPaHEHUsS CBOETrO 370pPOBbS M OKPYXKarOUIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokasarens [1/IK, mosicHATh Ha mpumepax crnocoObl
YMEHBUIEHUS U NPEIOTBPAIICHHUS MX BPEIHOTO BO3JEHCTBHS HA OPraHU3M
YEJIOBEKa;

U1 00YYaroIMIMXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBSI: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUSl BEIECTB U
XUMHUYECKHUX SIBJICHUI;

JUIA CIENbIX W CIa0OBUAAIIMX OOYy4YaloIIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3Hauenuid JI.  bpaitna npns  3amucu
XUMUYECKUX HOpMyII.

11 KITACC



[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOImass U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUN: O XHWMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUW KapTUHBI MHUpPA, POJM XUMHUHU B [O3HAHWUU SIBIICHUU
npupoAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€
(GYHKIMOHATBHOM TPAMOTHOCTH, HEOOXOJIMMOM JUIsl PEIICHUs MPAKTUYECKHX
3alad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOJHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIOIIHME MOHATHS (XMMUYECKHIA 3JIEMEHT, aToM, M30ToII, S-, pP-, d-
AJNIEKTPOHHBIE OpPOUTAIU aTOMOB, MOH, MOJIEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, 3JICKTPOOTPUIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas
CBsI3b (KOBaJIEHTHAs, UOHHAs, METaJUTMYECKasi, BOJOPOIHAS ), KPUCTATUIMYECKAsI
pelETKa, TUIBl XUMUYECKUX PEAKINI, pACTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS. IUCCOLMAUSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuy, XUMUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHUs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akon 1. . Menneneena,
3aKOH COXPAHEHMSI MAcCChl BEILECTB, 3aKOH COXPAHECHHS M TMPEBpaIlCHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIME B OCHOBE NOHUMAaHHUS
MPUYUHHOCTA M CHUCTEMHOCTH XHUMHYECKUX SIBJICHUM, (HaKTOJIOTHYECKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJy4YEHHUU U OE€30MaCHOM HCMOJIb30BAHUU
BOKHEUIINX HEOPraHUYECKUX BEIICCTB B OBITY U MPAKTUUYECKOU JIEATCIBHOCTH
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUI BBISBISTH XapaKTEPHbIE MIPU3HAKU TTOHITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS
MPU OMUMCAHUM HEOPTAaHUYECKUX BEIIECTB U UX MPEBpaICHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY IS
coctaBieHusi GOpMyd BEMIECTB W ypaBHEHUH XHMHYECKUX PEaKIIHid,
cucrematniyeckyro HomeHkiarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BeIEeCTB (yrapHbId ras, yriaeKuciblid ra3, aMMuax,
raméHas U3BeCTh, HeTaII€Has U3BECTh, MUThEBAs COJa, MTUPUT U APYTHUE);

c(OPMHUPOBAHHOCT, YMEHUW OMNpPEACNATh BaJCHTHOCTh M CTENEHb
OKHUCJICHHS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ
XUMHUYECKON CBsI3M (KOBAJEHTHAs, MOHHAs, METaJIMYecKas, BOJOPOJHAas) B
COCMHEHUSX, TUM KPUCTALIMYECKOM PpEMIETKH KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, MOHHAs, METATTUYECKAs ), XapaKTep CPeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUMN;



c(hOpMHPOBAHHOCTh yMEHUMN yCTaHaBJIMBATh MPUHAIIICKHOCTD
HEOPraHMYECKUX BEIIECTB MO UX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIie
COCIMHEHHI (MPOCThIE€ BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCHJBI,
OCHOBaHUSI, KUCJIOTHI, aM(OTEPHBIE THAPOKCHUBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI NIEPUOJUYECKOTO 3aKOHA
H. W. MenzgeneeBa W JAEMOHCTPUPOBATH €ro0  CHUCTEMATHU3UPYIOIIYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (PYHKIIHH;

c(hOpPMUPOBAHHOCTh YMEHHMM XapaKTEPH30BaTh AIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuoguueckoil cuctembl
xuMudeckux aementoB JI. M. MenneneeBa, UCHonb3ysl MOHATHS «s-, P-, d-
AJIEKTPOHHBIE ~ OpOUTANN»,  «IHEPreTUYECKUE  ypPOBHU»,  OOBACHATH
3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB XHUMHUYECKHX JJEMEHTOB U HUX
COEAMHEHNH MO Iepuoaam U rpynnam llepuonnueckon cHCTEMBI XMMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpMHUPOBAHHOCT, YMEHUHN XapaKTepu3oBaTh (OMUCHIBATH) OOIIKE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKHX BEIIECTB PA3jIMYHBIX KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T€HETUUECKOW CBSI3U MEXYy HEOPTraHUYECKUMU
BEILIECTBAMH C IMOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(DULIPOBATh XUMUYECKUE PEAKIIMU 110
Pa3IMYHBIM MPU3HAKaM (YHUCIY M COCTaBy PEarupyroluX BELIECTB, TEIUIOBOMY
2 deKTy peakiuu, I3BMEHEHUIO CTETICHEN OKHUCIICHUS 2JIEMEHTOB, 00OpPaTUMOCTH
peaKIlMM, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHHSI PEAKIUI pa3IMYHbIX
TUIOB, TIOJHBbIE M COKpAUIEHHbIE YpaBHEHUS pEaKIMid HOHHOTO OOMeEHa,
YUHUTBIBasl yCJIOBUS, TPU KOTOPBIX 3TU PEAKLIMH UAYT JO KOHIA;

c(OPMHUPOBAHHOCTh YMEHHUI NPOBOAUTH PEAKIMH, TOATBEPKIAIOIINE
KAueCTBEHHBI COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM  IyTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOAHBIX  PACTBOPAxX
HEOPraHWYECKHUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PpACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKLUMA TOCPEJACTBOM COCTABIEHUS BJIEKTPOHHOIO
OanaHca ATUX PEaKIINi;

c(hOPMHUPOBAHHOCTh  YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMHUYECKON peaklud OT pa3iuuHbiX (PAKTOPOB; XapakTep CMEIIECHUs
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUS (IPUHIUI
Jle lllaTense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHE MPOLECCHI,
JeXallre B OCHOBE MPOMBIIUIEHHOTO MMOJTYYEHUsI CEPHOM KUCIOThI, aMMHaKa, a



TaKk)ke CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUKUCICHHS C UCIOIB30BAHUEM
MOHATHUSL «MaccOBas J10J1s1 BELECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta30B
Opy XUMHUYECKHX PEaKIUsAX, Macchl BeIIeCTBA WU O0bEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BeIllECTBa, Macce WIM O0O0bEMY OJIHOTO U3
YYacTBYIOIINX B PEAKIMU BEIIECTB, TEIUIOBOTO 3(PQeKTa peakinuu Ha OCHOBE
3aKOHOB COXPAHEHMSI MACChl BEILIECTB, TPEBPAILECHHS U COXPAHEHUS SHEPTHH;

chOpPMUPOBAHHOCTH ~ YMEHHUH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON MOCyn0H M J1abopaTOpHBIM OOOpYIOBaHUEM, a TAaKKE IpaBHUIIa
oOpallleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIIOJHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUHN
AKCIIEPUMEHT (pa3ioKeHHE NEPOKCHA BOJIOPOIA B IPUCYTCTBUU KaTaIn3aTopa,
ONpENEICHUE Cpelbl PAcCTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOIO
UHAMKATOpa, BIMSHUE pAa3IMYHBIX (PAKTOPOB Ha CKOPOCTb XUMHYECKOH
pEeaKlMM, peaklud HMOHHOro OOMEHa, KAYeCTBEHHbIE pEeakluuu Ha cyib(art-,
KapOoHaT- M  XJOPUI-aHHUOHBI, HAa  KAaTHOH  aMMOHHs,  pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a7ad 1o TeMaM «Meramub»y u  «Hemeramis») B
COOTBETCTBUM C IMpaBWJIAMH TEXHMKH O€30MacHOCTH NpuU OOpallleHuu C
BELIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBAaHUEM, MPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO AKCIIEPUMEHTa B (OpME 3aluCH YPaBHEHHI COOTBETCTBYIOIIUX
peakiuii 1 GOpMyITHUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YyJIbTAaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XMUMHUYECKYIO
UHPOpMAIMIO, MOJIY4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelCTBa MacCOBOM
KOMMYHHKAIU, UHTEpHET U APYTUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJa  HKOJOTUYECKHU
1eJIECO00PAa3HOr0 MOBEACHUS B OBITY U TPYAOBOH [EATENbHOCTH B IIEJIAX
COXPAHEHUsSI CBOETrO 370POBbS M OKPYKArOUIEH MPUPOIHONU Cpelbl, OCO3HABATH
OMACHOCTh BO3JCMCTBHMSI Ha KHUBBIE OPTraHU3MbI OMNPEICIEHHBIX BEILECTB,
noHumasi cmbica nokazatens I[IJIK, mMoscHAT, Ha mnpuMepax CHOCOOBI
YMEHBIIICHUSI W TPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BeKa;

U1 00YYaroIMIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0OPOBBSI: YMEHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHUN;



JUISL CHENbIX W CIA0OBUASIIMX OOYYalOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cUcTeMy oOo3HaueHuit JI. bpailns nna  3anucu
XUMUYIECKUX (OPMYIL.
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ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17

18

[IpenenbHBIC OTHOATOMHBIE CITUPTHI:
MeTaHOJ u 3TaHoi. BomopoaHas cBs3b

MHoroatoMHbIe CIIMPTHI:




19

20

OTUJICHIJIMKOJIb U TTIMICPHUH

®eHo: cTpOCHNE MOJIEKYJIH,
¢bu3MUecKre 1 XMMUYECKHE CBONCTBA,
pUMEHEHHE

Anbnrerunsl: GopMaNbIeTUA U
aneranbaerua. AueToH

21

22

23

OAHOOCHOBHBIE NpEETbHBIC
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U
YKCyCHas

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK

IpeaACTaBUTCIIN BBICIIUX Kap6OHOBbIX
KHUCIIOT

24

Mpbi1a Kak COJIU BBICHIUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHIE

25

26

27

CrnosxHble 3(Uphl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ['naponus
CJIOKHBIX 3(hHpOB

Xupsl: ruaponus, npuMeHeHue,
Ouonormyeckas poib JKUPOB
VYTieBoibl: COCTaB, KiIacCU(pUKAITHSI.
Baxneiimme npecTaBUTeNN: TIIIOKO3a,
¢bpyxTO3a, caxaposa

28

Kpaxman u nemirono3a Kak npupoHbie
MOJINMEPBI




29

KonTponpHas pabora mo pazaeny

«Kucnopoz[conepxcamne OpraHn4cCcKuc

coeauHeHus»/ Beepoccuiickas
MpoBepoyHas pabora

30

OOm1ast xapaKTepUCTHKA
a30TCOJICPIKAIINX OPTaHUIECKIX
coenuHeHui / Beepoccuiickas
poBepouHas padboTa

31

32

33

AMMHBI: METUJIAMWH W aHWJIMH

AMUHOKHUCIIOTHI KaK aM(oTepHbIe
OPraHU4YEeCKHUE COCTUHEHUS, UX

OMOJIOrMYECKOE 3HAUYECHHE. Ilentuapl.

benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

OCHOBHbBIC TOHATHUS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€OUHEHUI

34

OcHOBHBIE MCETOJBI CHUHTC3a

BBICOKOMOJICKYJIAPHBIX COG}IHHCHI/Iﬁ.

[ImacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
I[MTPOT'PAMME

34




11 KITACC

Ne
n/n

Tema ypoka

XUMHUYECKUH J1eMEHT. ATOM.
DnexTpoHHask KOH(PUTYpalKs aTOMOB

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIEKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHEHUN
10 TpyHIam U rnepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 3neMeHToB .M. MeHneneeBa
B Pa3BUTUU HAyKU

CrtpoeHue BemiecTBa. XuMHUUYECKasi CBSI3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. BogopoaHas cBsi3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenennb okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.




MaccoBast 107151 BEIIeCTBa B pacTBOpPE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas CBSI3b HEOPraHMUYECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

Kiaccudukanus XuMuaeckux peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIIUIX

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.
XUMHYECKOE paBHOBECHE

10

[IpaxTuueckas padora Ne 1. «BausiHue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKIIUN»

11

DNeKTPONUTHIECKas TUCCOIHALIHS.
[TonsiTue o BoopoanoM nokasarene (pH)
pactBopa. Peakuiun nonHoro ooMena.
I'mpponus opraHnyeckux u
HEOPraHNYEeCKUX BELIECTB

12

13

14

OKHCITUTENTEHO-BOCCTAHOBUTEIbHBIC
peakmuu. [lonsitre 06 >mekTponuse
pacIuiaBoOB U PaCTBOPOB COJIEH
KonTponpHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUU»
MerTabl, UX MOJ0XKECHUE B
[Iepuoanueckoit cucreMe XUMUYECKUX




anemeHToB 1. . Menjeneena u
0COOCHHOCTH CTpOeHHUs aToMOB. O01THe
(busnvecKkre CBONCTBA METAJIJIOB

15

16

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJUIOB
XUMHUYECKHE CBOMCTBA BAXKHEHIITNX

METaJUIOB (HATPUH, KaIui, KaabIUi,
MarHui, aJJlOMAHUAN) U UX COCTUHCHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a 1
UX COCIMHEHUH

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Mertamnb»"

HeMeTaJ'IJ'II)I, HUX ITIOJIOXKCHUEC B
[Iepuoanueckon cucteMe XMUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3NYECKUE CBOMCTBA HEMETAILIIOB.
AJIOTpOIUS HEMETALTOB (Ha IMPUMEpE
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

22

23

XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U
HUX COeIUHEHNN

XuMHUYecKue CBOMCTBa a30Ta, pochopa u
HUX COeIUHEHUN




24

25

26

XUMHUYECKHE CBOMCTBA YIJIEPOa,
KPEMHUS U UX COCIUHEHUI

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U
HUX COEIUHEHNN

O06o0011eHNEe U CHCTEMATHU3alMs 3HAHUH 110
TeMme «HemeTamibely. BerauciaeHus 1mo
YpaBHEHUSAM XUMHUYECKUX PEaKIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[IpakTnueckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe
"Hemertannsl"»

28

29

30

31

KonTponbHas padboTa no remam
«Metamey u «Hemeramie

HeOpFaHI/I‘leCKI/Ie " OpraHUYCCKUC
KHCJIIOTHEI. HeOpFaHI/I‘IeCKI/Ie n
OpraHn4€CKUC OCHOBAHHUA

AmdoTepHbIe HEOpraHU4ecKue 1
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

Ponb xuMuu B o0ecrieueHnu
JKOJIOTUYECKOM, SJHEPIreTUUECKON U
MUIIEBON OE30MMaCHOCTH, Pa3BUTHHU
MEIUITUHEI

32

[IpencraBienust 06 0OIMMX HAYYHBIX
IMPpUHOHUIIAX ITPOMBIINIJIICHHOTO ITOJIYYCHUA
BAKHEHIIINX BEIIECTB




33 l YesnoBek B MUpE BEILIECTB U MAaTEPHAIIOB 1
34 ‘ XUMHS ¥ 370pPOBBE YEIIOBEKA 1
OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME







MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
NMpoBepPsieMoro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

1

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

11

1.2

CdopmupoBaHHOCTH MPEACTaBICHUI 0 XUMHYECKON
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIM XHUMHHU
B TO3HAaHUM SIBJICHUH INPHUPOJBI, B (POPMUPOBAHUU MBIIIJICHUS U
KyJIbTypbl ~ JIMYHOCTH, €€ (YHKIMOHATHHOH TI'PaMOTHOCTH,
HEOOXOAUMOM ISl PEUICHUsI PAKTUYECKUX 3a/1a4 U IKOJOTHYECKH
00OCHOBAaHHOTO OTHOILIEHHMSI K CBOEMY 3J0POBBIO M IPUPOAHOM
cpene

BnageHue cuCTeMON XUMHUYECKMX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarIue HIOHSATHSA (mMonekyia, BaJICHTHOCTb,
ANEKTPOOTPHULATEIBLHOCTD, CTEIIEHb OKUCICHUS, XMMUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM OOBEM, YIJIEpOJHBIH CKENeT,
(GyHKUMOHANbHAS —~ TpyINa, paaukal, HW30MEpHs, H30MEpBI,
TOMOJIOTMYECKUH PsAJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- H
a30TCOJepKaIlIUe COETUHEHMS], OMOJOTMYECKH aKTHBHbBIE BEIIECTBA
(yrneBoabl, JKUpbI, O€IKH), MOHOMEp, IOJHUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS); TEOPUU U 3aKOHBI
(Teopusi XMMHMYECKOI'O CTPOEHHMsI OpraHM4eckux Bemiects A.M.
BbytnepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XHMMHH,
(akTOJIOTMUECKUE CBEJICHHsI O CBOMCTBAaX, COCTaBE, MOJIYUYEHUHU U
0€30MaCHOM  HCHOJb30BAaHUU BAXKHEUIIMX HEOPraHUYECKUX H
OpPraHMYECKHUX BEUIECTB B OBITY M TNPAKTUYECKOW NEATEIbHOCTH

YCJI0BCKa

1.3

1.4

ChopmMHpoBaHHOCTh YMEHHUIl BBISABIATH XapaKTEpHbIE NpPU3HAKU
MOHATUM, YCTAHABIMBAaTH HX  B3aUMOCBS3b, MCIOJIB30BaTh
COOTBETCTBYIOIIME IMOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUS U

HpeBpaH_ICHI/II‘;I OpTraHU4YCCKUX CO€IUHEHMI

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ HCIIOJB30BaTh XUMHUYCCKYIO

CUMBOJIMKY JJIsI COCTABJICHUSA MOJICKYJIAPHBIX U CTPYKTYPHBIX




1.5

1.5

(pa3BEépHyTOH, COKpamEHHOW) (OPMYT OPraHMYECKUX BEUIECTB U
YpaBHEHHI XHMUYECCKHX PEaKIUil, U3TOTABIMBATH MOJIEIIN MOJICKYII
OpPraHUYECKUX BEIIECTB JUISI HMJUTIOCTPALUU HMX XHMHUYECKOTO |

MIPOCTPAHCTBEHHOTO CTPOCHUS

ChopMUPOBAaHHOCTh YMEHHU yCTaHABIUBATh IMPUHAICKHOCTD
HU3YUYCHHBIX OPraHUYCCKHUX BCUICCTB IO UX COCTABY U CTPOCHHUIO K
onpeneaéHHOMy Kiaccy (Tpymme) coeauHeHui (yrieBoaopo/Ibl,
KHCJIOPOJ U a30TCOJIEPIKAIIUE COCTUHEHHS, BEICOKOMOJICKYJIISIPHBIC
COCJIMHEHUS), JaBaTh WM Ha3BaHUS [0 CHUCTEMAaTHYECKOM

nomenkiarype (IUPAC)

CpopMHUpOBaHHOCTH YMEHHS OMPEACITATh BUJIBI XUMUUYECKOU CBSA3HU

B OpPraHMYECKHUX COEIUHEHMSIX (OUHApHBIE U KPATHbIE)

1.6

2.1

2.2

ChopMHpOBaHHOCTh yMEHHUS MPUMEHSTH: IIOJIOXKEHUS TEOpUU
CTPOEHHsI opraHudeckux Bemects A.M. byrnepoBa  mis
OOBSICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa H

CTPOCHHUA,; 3aKOH COXPAaHCHUS MACChl BCIICCTB

yr. JICBOJAOPOALI. Kncnopoz[cozlepxcamne n a30TCOACPIKAIIUC

OpPraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICK}’JIHPHI)I@ COCAMHCHUA

ChopMupoBaHHOCTh YMEHMI MPHUBOIUTH TPUBUATbHBIE HA3BAHUSA
OTJIETTbHBIX OPTaHUYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTUJIEH,
STUJICHTJIMKOJb, TJIMIEPUH, QeHol, popManbAeTul, aleTaabIeTu,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAsl KHUCIOTA,
CTeapuHOBasl KHUCIIOTa, TJIIOK03a, PpyKTO3a, Kpaxmal, IeJII03a,
TJIALKH)

ChopmupoBaHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOCHHUE,
(dbu3nYecKne U XMMUYECKHE CBOMCTBA TUIMYHBIX MpEACTaBUTEICH
Pa3IUYHBIX KJIACCOB OPTAaHMYECKUX BEIIEeCTB (METaH, 3TaH, dTHJICH,
MPOMUJICH, alleTHiIeH, OyTtaaueH-1,3, metundyraauen-1,3, 6ensomn,
METaHOJI, 3TaHOI, STUJICHTIINKOJIb, TJIMICPYH, dhenomn,
aneTanbACTU/l, MYypaBbUHAs W YKCYCHas KHCIOTBI, TJIOKO3a,

KpaxMmaJi, OCJIJIK0JI03a, aMUHOYKCYCHAsA I(I/ICJ'IOTa)

2.3

2.4

ChopMHUpPOBAaHHOCT, YMEHHUSI HWJUTFOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEXIY TUIIMYHBIMHU IPEACTABUTEISAMHU PA3JIUYHBIX KJIACCOB
OpPraHMYEeCKUX  BEIIECTB  YPAaBHEHUSMU  COOTBETCTBYIOIIUX

XUMHUYECKUX PEAKIUi C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hopmyi

ChopmupoBaHHOCTh ~ YMEHHUSI  XapaKTepHU30BaTb  UCTOYHHUKHU




3.1

YTJIEBOAOPOIHOTO CHIPhs (He(Th, MPUPOAHBINA T'a3, Yroiib), CIOCOOBI
UX TepepabOTKHM M MPaKTUYECKOE IMPUMEHEHHE MPOJYKTOB

nepepadboTKu
XUMHA U KU3Hb. PacuéTrnl

ChopMHUpPOBAaHHOCT, YMEHHMH BIAJETh CHCTEMOW 3HaHUH 00
OCHOBHBIX METOJIaX HAY4YHOIr'O MO3HAHHUS, MUCIOJIb3yEeMbIX B XUMHUHU
MPY W3YYCHUU BEIIECTB M XMMHUYECKUX SIBJICHHWN (HAOIIOACHHE,
W3MEpEHUe, OKCIEPUMEHT, MOJCIUPOBAHKE),  HCIIOIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HAaHUSA JIs TPUHATUS pEHICHUHd B
KOHKPETHBIX XKU3HCHHBIX CUTYAIUSAX, CBA3aHHBIX C BEIECTBAMU U

X IPUMCHCHHUEM

3.2

3.3

CpopMUpOBaHHOCTH YMEHUN COOIIOATh MpaBUiia IOJIH30BAHUS
XUMHYECKON MOCYAON M JIAOOpaTOPHBIM OO0OPYIOBAHHEM, a TaKKe
npaBuja oOOpalieHUss C BEHIECTBAMH B COOTBETCTBUU  C
WHCTPYKIUSAMH TIO BBINOJHEHHIO JITA0OPATOPHBIX XHMHUYECKHX

OIIBITOB

ChopMHpOBaHHOCTh  YMEHMH  IUIAHUPOBATh U BBIIOJHATH
XUMHUYECKUN 3KCIIEpUMEHT (MpEeBpallleHUs OPraHU4YEeCKUX BEILECTB
IIPM HAarpeBaHUH, MOJIYYEHHE ITHIEHA M HU3Y4YEHHE €ro CBOICTB,
KAueCTBEHHBIE PEAaKIMM OpPraHMYECKUX BEIIECTB, JACHATypalus
OEeNKOB TIpU HArpeBaHUM, IIBETHbIE pEaKUu OEIKOB) B
COOTBETCTBMM C TpaBWJIaMU TEXHUKH OE30MaCHOCTH IpHU
oOpallleHnu C BeIIeCTBaMHM U JIAOOpaTOPHBIM 000PYAOBaHHEM;
NPEJCTABIATh PE3YJIbTaThl XMMHUUYECKOIO SKCIIEpUMEHTa B (opme
3alMCH YpaBHEHUH COOTBETCTBYIOLIUX peakuuil U GopMyIupoBaTh

BbIBOJIbI HA OCHOBEC 3TUX PE3YJILTATOB

3.4

3.5

ChopmMupoBaHHOCTH  YMEHUHW  MPOBOAMTH  BBIYHUCICHHUS  I10
XUMHYECKUM YPaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEAaKIMU IO M3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO M3 MCXOJIHBIX BELIECTB WIM IPOAYKTOB
peaxiun)

ChopmupoBaHHOCTH ~ YMEHUH  KPUTHUECKH  aHAIU3UPOBATH
XUMHUYECKYI0 MH(QOPMAIIHIO, MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit nuadopmaru, cetb IHTepHET U ipyrue)

3.6

ChopMHUpOBaHHOCT YMEHUN COOJIIOMATHh MPAaBHIa SKOJIOTHUYECKH

1eJ1ec000pa3HOro MOBEACHHUS B OBITY U TPYAOBOW JESATEIHLHOCTH B




11 KITACC

Kon

NPOBEPAEMOT0

pe3yJbTara
1

11

1.2

LEAX COXPAHEHUsl CBOErO 3J0POBbS M OKPYXKAIOLIEH INPUPOIHON
Cpelpl, OCO3HABATh OMACHOCTh BO3ACHCTBUSA HA JKUBBIE OPTaHU3MBbI
ONpEACHEHHBIX  OPraHUYECKUX  BEIIECTB, IIOHMMAas  CMBICI
nokazatenss [IJAK (mpenenbHO JOMYyCTHUMOW — KOHIICHTPALIMH),
MOSICHATH Ha MpUMepax CIoCOObl YMEHBIICHHS U MPEI0TBPAILCHHS

HUX BpEAHOI'O BO3H€ﬁCTBHH Ha OpraHu3M 4€JI0BCKa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpasoBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Bianenne cucremMoli XMMHUYECKHX 3HAHWM, KOTOpas BKIIKOYACT:
OCHOBOIIOJIATAIOIINE  TMOHATHS (XMMHUYECKHHM JJIEMEHT, aToM,
SJIEKTpOHHAs 000J04YKa aroma, S-, p-, O-3JEKTPOHHBIE OPOUTAIIH
aTOMOB, HMOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULIATEILHOCTD,
CTENEHb OKHUCJIEHUS, XMMHYECKas CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJIApHBIA 00BEM, KpUCTALTHYECKas PEemI€TKa, THUIBI XUMHUYECKUX
peakuui (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHBIC, 9K30- u
SHIOTEPMHUYECKUE, PEaKIUd  HOHHOrO  OOMEHa),  pacTBOp,
AJIEKTPOJIUTHI, HEAJEKTPOJIUTHI, SJIECKTPOJIUTHYECKAsT JUCCOLHALIMS,
OKHCIIUTENb, BOCCTAHOBUTEb, CKOPOCTh XHMHYECKON PEaKIIHH,
XUMHYECKOE  DPaBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
JNEKTPOJIUTAYECKON auccounanuu, llepuonnueckuit 3axon [I.W.
MengeneeBa, 3aKOH COXpPaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, (DAKTOJOTHYECKHE CBEACHHS O
CBOWCTBaX, COCTaBe, MOJIYYEHHHU K OE30MacHOM HCIIOIb30BaHUI
BOXHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN

JACATCIIBHOCTH 4YC€JIOBCKA

C(I)OpMHpOBaHHOCTL YMCHI/Iﬁ BBISABIIATH XaPAKTCPHBIC IMPU3HAKU U
B3aMMOCBA3b M3YYCHHBIX HOHSITI/II\/'I, IMPUMEHATE COOTBETCTBYIOIIHC
IOHATUA TIIPU OINHNCAHHUU CTPOCHUA U CBOICTB HCOPTraHNYCCKUX
BCIICCTB U UX npeBpameHI/Iﬁ; BBIABJIIAATH B3aMMOCBA3b XUMHUYCCKHUX
3HaHUH C IIOHATHUAMU n MMpeaACTaBICHUAMUA APyrux

€CTCCTBECHHOHAYYHEBIX IPEAMETOB




1.3

14

1.5

1.6

1.7

BH&I[GHI/IG OCHOBHBIMH MCTOJaMH HAYYHOI'O IMO3HAHHA BCUICCTB U
XHMHYCCKHUX SIBJICHHUHU (Ha6HIO,I[eHI/Ie, HU3MEPCHUEC, OJKCICPHUMCHT,

MOJICIIMPOBAHNE)

ChopmMupoBaHHOCTh YMEHUN ONPEAEATh BAJICHTHOCTb U CTEICHb
OKHCJICHUSI XMMHUYECKHX 3JIEMEHTOB B COCAMHEHUSX DPa3IU4YHOIO
COCTaBa, BHJ XUMHUYECKOM CBsI3U (KOBaJCHTHasi, HOHHAsI,
MeTaJuIhyecKas, BOJIOPOIHAS) B COCIMHEHUSIX, THUI
KPUCTAINIMYECKON PEIIETKU KOHKPETHOrO BellecTBa (aTroMHas,

MOJICKYJIsIpHas, NOHHasl, MeTaJ'IJ'II/I‘ICCKaH)

ChopMupoBaHHOCT, yMEHUU OMNpEAENATh XapakTep Cpelbl B

BOAHBIX paCTBOpAaX HCOPraHUYCCKHUX COGI[I/IHGHI/Iﬁ

ChopMupOBaHHOCTb YMEHMsI KJIACCU(HUIMPOBATh XMMUYECKHE
peakuuyu 0  pa3jIMYHbIM  [pU3HAaKaM (YMCIy M COCTaBy
pearupyromux — BEIIECTB,  TEIUIOBOMY  J3(GQeKTy  peakiuw,
W3MEHEHUIO CTENEeHEHl OKHUCIEHUS DJIEMEHTOB, OOpaTUMOCTH
peaKiuu, y9acTUIO KaTalu3aTropa)

ChopMupoBaHHOCTH yMEHUN COCTaBISTh YpPaBHEHUS pPEaKIIHi
Pa3IUYHbIX THUIIOB, MOJHBIE U COKPALEHHBIE YPAaBHEHUS peakuuit
MOHHOIO0 OOMEHA, YYWThIBasl YCIIOBUS, NMPU KOTOPBIX ITH PEaKIUU

UAYT 10 KOHIA

1.8

1.9

CdopmupoBaHHOCTH yMEHUI IIPOBOJIUTH peakuuu,
MIOATBEPKIAIOIINE Ka4yeCTBEHHBIN COCTaB pa3IMYHBIX
HEOPraHWYECKUX BEUIECTB, PAclO3HABaTh OIBITHBIM IIyTEM HOHBI,

MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIAHMYECKUX BEILIECTB

CdhopMupoBaHHOCTb YMEHUU pacKpbIBaTh CYIIHOCTb
OKHUCJINTEIbHO-BOCCTAHOBUTEJIbHBIX peaxkuui MIOCPEJICTBOM

COCTaBJICHHA 3JICKTPOHHOT'O OajlaHca STHX peaxunﬁ

1.10

ChopMHUpPOBAaHHOCT, YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYSCKOMN PCaKun OT pa3JIMIHBIX (I)aKTOpOB

1.11

2.1

ChopMHUpPOBAaHHOCT, YMEHUU OOBSICHATH XapakTep CMEUICHUS
XUMUYECKOTO pAaBHOBECHS B  3aBUCHUMOCTM OT  BHEIIHETO

BozaeiictBus (mpunuun Jle [larense)
OO01mas u HeopraHu4YecKasi XUMHUS

ChopMupoBaHHOCTh YMEHUH pacKpbIBaTh cMbIc [leproanueckoro
3akoHa  J[.MI. MeHneneeBa W JEMOHCTPHpPOBAaTH  €T0

CUCTEMATHU3HUPYIOIIYIO, OOBSCHUTENbHYI0O U IMPOTHOCTUYECKYIO




byHKIIIHN

2.2

2.3

2.4

ChopMmupoBaHHOCTE YMEHUH  XapaKTepU30BaTh  JJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHMUYECKHX 3JeMeHTOB 1-4 mepuoaos
[lepuonuueckoit  cucTeMbl  XUMUYECKuUX  siaeMeHToB  J[.H.
MeHeneeBa, HCIOAB3ysS MOHATHA «S-, P-, O-3JEKTpOHHBIC
opouTanmy, «QHEPreTU4eCcKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX IJIEMEHTOB M MX
COCIMHEHMH 10 mepuoiaMm u rpynmnam lleproaudeckoit crucTembl

xumudeckux djemenToB .M. MenaeneeBa

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHWYCCKUX BEIIECTB Pa3IMIHBIX
KJIACCOB, TOJATBEPXKIATh CYIICCTBOBAHHE TEHETUYCCKOW CBS3U
MEXJy HEOPraHHYECKUMH BEIIECTBAMH C IOMOIIBIO ypaBHCHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

CchopMupoBaHHOCTb YMEHMH YCTaHABIMBATh HPUHAIJIEKHOCTh
HEOPraHMYEeCKUX BELIECTB M0 UX COCTaBY K ONPEJeIEHHOMY KJIacCy
(rpynmne) coeaMHEHHMH (IpPOCTbIE BEIIECTBA — METAUIBl U
HEMETaJsIbl, OKCHJIbI, OCHOBaHHUS, KHCIOTBL, aM{(OTEpHBIC

TUIPOKCH/IBI, COJIN)

2.5

2.6

ChopMupoBaHHOCTH ~ YMEHUH  HCIONB30BaTh  XHUMHYECKYIO
CUMBOIIMKY MJi1 COCTaBJE€HUS (OpMyYT BEIIECTB M ypaBHEHHI
XUMUYECKUX peakiuid, cucremarndeckyro HomeHkinarypy (IUPAC)
W TPUBUAIBHBIE HA3BaHUS OTACIbHBIX HEOPraHMYECKHUX BEIIECTB
(yrapHblif Ta3, YIJEKUCHBIA Tra3, aMMHaK, TaméHas W3BECTb,

HeraméHas HU3BCCTh, TUTHEBAA COMda, TUPUT U z[pyrne)

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIIHE
XUMUYECKHE CBOMCTBA HEOPTraHMYECKHUX BEIIECTB Pa3JIMYHBIX
KJIACCOB, TIOATBEPXKIATh CYIIECTBOBAaHHUE TEHETHYECKOW CBS3U
MEXIy HEOPTaHMYECKHMMHU BEIIECTBAMU C TIOMOIIBIO YpaBHEHUN

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMUPOBAaHHOCTh ~ YMCHHMU  IUIAHUPOBaTh M BBITIOJHSTH
XUMHAYECKHI JKCIEPUMEHT (Pa3JIOKEHHE IMEPOKCHAa BOAOPO/Ia B
NPUCYTCTBUU  KaTalM3aTopa, OINpeNesieHHe Cpelbl  PacTBOPOB
BEIIECTB C IIOMOIIBI0 YHUBEPCAIBHOTO HWHAWKATOPA, BIIHSHHE
pa3u4YHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKluu, PeaKkiuu

HMOHHOT'O O6MCHa, Ka4YCCTBCHHBIC PCAKIIMKU Ha CyHB(baT-, Kap6OHaT-




2.8

u XJIOpUA-aHUOHBEI, Ha KaTuoH aMMOHUA, peuicHuc
IKCIICPUMEHTANBHBIX ~ 3amad 1o  TemaM  «MeTambs» |
«Hemetauipl») B COOTBETCTBHM C  NPaBUIAMH  TEXHUKH
0€30MaCHOCTH TpU OOpaIIeHUH C BEIIECTBAMH U JIAOOPATOPHBIM
000pyIOBaHUEM;  TPEACTABIATH  PE3YJIbTaThl  XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alUCH YPaBHEHUH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB

ChopmupoBaHHOCT, YMEHUH cOOMIOJaTh NpPaBHJIA IOJIb30BAHUS
XUMHUYECKON MOCYIOW U J1a0OpaTOPHBIM OOOpPYIOBAaHUEM, a TaAKKE
nmpaBujia  oOpaiieHusi ¢ BEHIECTBAMU B COOTBETCTBHU  C
WHCTPYKIUSAMH TIO BBIMOJHEHUIO JabOpaTOPHBIX XUMHUYECKHX

OIIBITOB

2.9

CchopMupoBaHHOCTb ~ YMEHMH  XapakTepu30BaTh XMMHUYECKHE
IIPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBIIUICHHOTO IOJIYYEHUS
CEpHOIl  KHUCJIOTBHl, amMMHakKa, a Takke C(HOPMUPOBAHHOCTD
IpeCTaBICHU 00 OOIMX HAYYHBIX MPUHIUIAX U IKOJIOTMUYECKUX

npo6neMaX XUMHYCCKOI'O IIpOU3BOACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

3.2

3.3

CdhopMupoBaHHOCTb IIPEICTaBICHUM 0 XUMHYECKON
COCTABJISIFOLIEN €CTECTBEHHOHAYYHOW KapTHHBI MHUPA, POJIA XUMHH
B TIO3HAHUM SBICHUN NPUPONBI, B (POPMUPOBAHUHM MBILIUICHUS U
KyIbTYpbl ~ JIMYHOCTH, €€ (YHKIUMOHAIBHOW TI'PaMOTHOCTH,
HEOOXOAUMOMN Uil PelIeHHs MPAKTUYECKHUX 33/1a4 U HKOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBIO U IPUPOJHOU
cpene

ChopMupOBaHHOCT ~ YMEHUH  KPUTHYECKHM  aHAIM3HPOBATH
XUMHUYECKYI0 MH(POPMAIHIO, MMOIy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB

(cpencTBa MaccoBOif KOMMYHHUKALIUH, ceTh VIHTEpHET U Apyrue)

CchopMupoBaHHOCTh YMEHMH COONIO/ATh MpaBUIIa HKOJIOTHYECKU
1enecoo0pa3Horo MoBe/ieHusl B ObITY U TPYIOBON NEATEIBHOCTH B
LEJIAX COXPAHEHHs CBOETO 3JI0POBbSI M OKPY)KAIOLIEH MPHpPOIHON

cpenbl

3.4

Oco3HaBaTh OMACHOCTh BO3JCHCTBUS HaA JKUBBIE OPTaHU3MBI
ONpeNeEHHBIX BEUIECTB, NOHUMAas cMmbica Tnokaszarens [1/IK,

MOSICHATH Ha TpUMepax CHocoObl YMEHBIIEHUS U TPEAOTBPALLCHUS




X BpCAHOI'O BOBHefICTBI/ISI Ha OpraHu3M 4CJIOBCKa

3.5

ChopmupoBaHHOCTE ~ YMEHUH  MPOBOJUTH  BBIYUCICHUS  C
MCIIOJIb30BAHUEM MOHSATHS «MacCoBasi JI0JIsl BELIECTBA B PACTBOPEY,
O00BEMHBIX OTHOIICHHH Ta30B MPU XUMHUYCCKUX PEAKIUSIX, MACCHI
BeIleCTBa WM 00bEMa Tra30B IO H3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WK 00BEMY OJJHOTO U3 YYacTBYIOIIMX B PEaKIIUU
BEIIECTB, TEIUIOBOTO d(dexTa peakimu Ha OCHOBE 3aKOHOB

COXpPaHCHU MAaCChl BEMIECTB, IIPEBpAICHUA U COXPAHCHUA SHCPIrun




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHN

11

1.2

Hpez[MeT OpFaHH‘leCKOﬁ XUMUH: €€ BO3HHUKHOBCHHUEC, pa3BUTHEC U 3HAYCHUC B
MMOJIYYCHHU HOBBIX BCHICCTB U MATCPUATIOB. TCOpI/IH CTPOCHUA OPraHUYCCKUX

coenuaeHuit A.M. BytnepoBa, €€ OCHOBHBIEC MOJIOKECHHS

CtpykrypHble (OpMYsIbl OpraHMYecKuX BeliecTB. ['oMonorus, H30Mepus.
XuUMHYEcKasi CBsI3b B OPTaHUYECKHX COCIUHEHMSIX — OJMHAPHBIC M KpPaTHbBIE

cBs3u. [Ipencrapiienne o kiaccuukanuu OpraHnyeCKUX BEIECTB

1.3

2.1

Homenkmarypa ~ opraHudeckux  COeAUMHEHUW  (cucTeMaTudeckas) |
TPUBUAIIbHBIE HAa3BaHUs BXHEHUIIUX MPEACTABUTENEH KJIaCCOB OPraHUYECKUX

BEILIECTB
YTIeBo0poasI

AJKaHBl: COCTaB U CTPOECHHE, TOMOJIOTMUECKMH psia. MeraH W 3TaH —
MpoCTeire MpeICTaBUTENH AKaHOB: (PU3NYECKHEe M XUMUYECKUE CBOICTBA
(peakiuu 3aMeIleHUs] U TOPEHHs), HaXOXKJICHHUE B MPHUPOJE, IMOJTyuyeHUE U

IIPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psAA. DTUJIEH U MPOMHIEH —
OpoCTelIINe MPEICTaBUTENN AJIKEHOB: (hPU3MYECKHEe U XMMHUYECKHE CBOMCTBA
(peakMM THJIPUPOBAHUS, TaJOTEHUPOBAHUS, THUApATallUd, OKHUCIEHHS U
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Anxanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeimme
XUMHYECKHE CBOIICTBa (peakrust MOJIMMEpHU3aITUN ). [Tonyuenune

CUHTETUYECKOIO KayuyyKa U pEe3UHbI

2.4

2.5

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKHUH psia. ALeTHieH
— MPOCTEUIIMIA NpeNCTaBUTEIb AJIKMHOB: COCTaB, CTPOEHHUE, (U3UUECKUE U
XUMHYECKHE CBOMCTBa (peakUuu TUAPUPOBAHUSA, TaJOT€HUPOBAHUS,
TUpaTalu, TOPeHUs ), TOTy4YeHUE U IPUMEHEHHE

Apenbl. benson: cocta, cTpoeHue, (QpU3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy TaJOreHUPOBAHUS W HUTPOBAHUS), MOJy4YE€HHUE U TPUMEHEHHE.

Tomyon: coctaB, cTpoeHue, GU3NIECKUE U XUMHUYECKHE CBOMCTBA (peakiuu




2.6

raJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJIyY€HUE U IPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHUeCKas CBSA3b MEXKIY YIVIEBOJOPOJAMH, NPUHAMICKAIUMU K

Pas3JIMYHbIM KJIaCCaM

[IpuponHble HCTOYHUKU YIIIEBOAOPONOB. IIpupoaHbIii ra3 U MOMyTHBIE
HedTsabIe ra3pl. Hed1h u €€ npoucxoxaenue. CriocoOsl mepepadoTKu HETH:
[IEPETrOHKA, KPEKUHI (TEPMHYECKUM, KaTaluTUYecKuil), nupoaus. IIpoaykTel
nepepaboTki HepTH, WX MPHUMEHEHHE B TPOMBIIUIEHHOCTH W B OBITY.

KaMeHHbI# yroib U MpoayKThI €ro nepepadoTKu

3.1

KI/Icnopoz[coz[epmamHe OpTraHU4YC€CKUEC COCANHCHUA

[IpenenbHBle OJHOATOMHBIE CHHPTHL. MeETaHOT U ATaHON: CTPOCHUE,
dusznueckne U XMMHUYECKHUE CBOWCTBA (pPEakIUU C aKTUBHBIMHU METaJUIaAMH,
raJjioreHOBOJIOPOJIaMU, TOPEHUE), MPUMEHEHHE. BoIOpOoaHbBIE CBA3UM MEXKIY
MOJIEKYJIaMU cIUpTOB. JlelicTBHE MeTaHOIa U ATaHOJIa Ha OPraHU3M YeJIOBEKa.
MHoroaroMHbple  COUPTHL. ODTWICHIVIMKOIb W  TIUIEPHUH: CTPOCHUE,
dbusznueckue M XUMHYECKHE CBOMCTBAa (B3aMMOJAEWCTBHE CO IIETOYHBIMH
MeTaJUIaMH, Ka4YeCTBEHHAsl PeaKIlisl Ha MHOTOaTOMHBIE CIUPTHI). [leficTBre Ha

OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/IC rMaOepruHa U 9TUJIICHIJTIMKOJIA

3.2

@DeHO: CTPOSHHUE MOJICKYJIbl, (PU3NYECKUE W XUMHUYECKHE CBOMCTBA.

Tokcnunocts henona. [Ipumenenue penona

3.3

3.4

3.5

Anpneruapl ¥ KeToHbl. Dopmanbaerun, —ameTanblIerdi:  CTPOCHHE,
dbuznueckue W XUMHUYECKHE CBOMCTBa  (pEakiMu  OKHCIEHUS W

BOCCTAaHOBJICHH A, KAUCCTBCHHBIC peaKLII/II/I), MOJIY4YCHHUEC U ITPUMCHCHUC

OnHOOCHOBHBIE NpeiebHbIe KApOOHOBBIE KUCIOTH. MypaBbUHAas U YKCYCHas
KUCJIOTBI: CTpOeHHe, (PU3MUECKUEe U XUMHUECKUE CBOMCTBa (CBOMCTBA, 00LIHe
JUIsL KJlacca KHUCJIOT, Peakius 3Tepu(uKaluu), MOJy4eHHEe W IpPHUMEHEHUE.
CTeapI/IHOBaﬂ N OJICMHOBAasA KHUCJIOTBEI KaK MPCACTABUTCIN  BbICHIUX
KapOOHOBBIX KHMCIOT. MbUIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX

MOIOIIEE NEeHCTBUE

Crnoxuble 3(QuUpBl Kak MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['uiaponus
cnoxHbIXx d¢upoB. Kupsl. T'mapomus xupon. I[lpumeHeHHe KUPOB.

buonorunyeckas poJib JKHPOB

3.6

VYrneBoabl:  cocTaB, KilacCUpUKalus  YIrJeBoAoB  (MOHO-, JU- U
noyimcaxapuael). [JIOKo3a — TIPOCTEHIINI MOHOCAXapui: OCOOECHHOCTH
CTPOEHUSI MOJIEKYJIbI, (pU3HUECKUEe U XMMUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHMauyHBIM pPacTBOPOM OKCHJIA

cepebpa(l), BoccranoBiieHHE, OpOKEHHUE TIIFOKO3bI), HAXOXKACHUE B TIPHUPOJIC,




4.1

npuMeHeHue, Ouonormdeckas poib. DorocwHTe3. DpyKTO3a KaK H30MEp
rmoko3bl. Kpaxman u mesmnonio3a Kak NpupojHble mnoiaumepbl. CTpoeHue
Kpaxmalna M LeJuitosio3bl. Pu3nyecKkue M XMMHUYECKHE CBOMCTBA Kpaxmaia

(ruaponu3, KaueCTBEHHAs! PEaKIUs C UOJAO0M)
A3oTcozeprKale OpraHn4eckue CoeAMHEHNS

AMUHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHHYecKue coeAnHeHus. Ou3nueckue u
XUMHUYECKHE CBOMCTBAa aMUHOKHUCIIOT (Ha IpuMepe riuiuHa). buonoruueckoe

3HAYCHHUEC aMUHOKHUCIIOT. HCHTI/I,I[BI

4.2

5.1

benkn kak NpuUpOIHBIE BBICOKOMOJIEKYISpHBIE coeauHeHus. llepBuuHnas,
BTOPUYHAS U TPETUYHAsl CTPYKTypa OeikoB. XMMUYECKHE CBOICTBAa OEJIKOB:

TUAPOJIN3, ACHATYpalld, KAUCCTBCHHBIC PCAKIITUHN Ha Oenku
BBICOKOMOJIGKYHSIpHBIe COCIUHCHUA

OCHOBHbBIC TOHSTUS XUMHUU BBICOKOMOJEKYISPHBIX COCIWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEPHU3ALUM, CPEIHSA
MoJIeKyJisipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISPHBIX

COC,I[I/IHGHI/Iﬁ — NOJIMMCPHU3alvA U ITOJIMKOHACHCALIUA

5.2

3KCHepI/IMeHTaHBHLIe MCTOABI HM3YUCHUA BCIICCTB M HX HpeBpaHICHI/If/'II
O3HAaKOMJICHHUE C 06pa3uaMH MNpUPOAHBIX U HMCKYCCTBCHHBIX BOJIOKOH,

IJ1aCTMacc, KaydyKoB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL

11 KITACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1.1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

XUMUYECKUN 2JeMEHT. AToM. Sapo aroma, HU30TONBI. JJIEKTPOHHAs
000J104YKa. DHEpreTuYeckre ypoBHH, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-,
d-anemenTbl. OCOOCHHOCTH paCHpele/ieHHs 3JIEKTPOHOB MO OpOUTaIsIM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTYpaLIUs

aTOMOB

1.2

[Iepnonnueckuit 3akoH u [lepuonnueckas cucreMa XMMUYECKHX 3JIEMEHTOB
.M. MenpeneeBa. Cpsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CUCTEMBI XUMHUYECKUX 3IeMeHTOB .M. MeHneneeBa ¢ COBpEMEHHON TEOpUEH
CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHUS CBOMCTB XUMHYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIaM U

nepuoaam. 3HadeHUe NCpUOANYCCKOro 3aKOHA B Pa3BUTHU HAYKU




1.3

14

1.5

1.6

1.7

1.8

1.9

1.10

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHIBI XUMHYECKOW CBSI3U
(xoBaJIeHTHAsI HEMOJIApHAs W TMOJIApHAs, MOHHAs, MeTaiindeckas). VoHBI:
KaTUOHBl M aHUOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XHMUYECKOU

CBs3M (OOMEHHBIN U JOHOPHO-AKLENTOPHbIN). BogopoaHas cBs3b
BanentHocts. DnekTpooTpunateabHOCTh. CTENEHb OKUCICHUS

BemectBa  MOJEKyJISIpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. THUIBI KPUCTAUIMYECKUX PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIIA KPUCTAUIMYECKOM PEIIETKH.
[lonsitne o gucnepcHbIx cucrteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.

MaccoBast 107151 BEIIeCTBa B pacTBOpE

KHaCCI/IQ)I/IKaHI/IH HCOPIraHUYCCKUX COCI[PIHGHHIZ. HOMGHKJ'IaTypa

HCOPraHNYCCKUX BCIUICCTB

Xumuyeckas  peaknus. Krnaccuduxamuss — XUMHUYECKHUX — peakuMid B
HEOPraHUYeCKOW W OpPraHWYECKOM XHMHH. 3aKOH COXPAaHEHHsI MaccChl
BEILIECTB, 3aKOH COXPAaHEHUs W MPEBPALICHUS SHEPIUU IPU XUMHUYECKUX

peakuusax
CkopocTb peakiyu, e€ 3aBUCUMOCTb OT pPa3UYHbIX (PAKTOPOB

O6paTI/IMLIe peakniunu. XHUMHYECKOE paBHOBECHC. (DaKTOpLI, BJIMAOIIKE Ha
COCTOSIHUEC XUMUUYCCKOTO PaBHOBCCHA. HpI/IHI_[I/IH Jle lllatenne

QHGKTPOJ'II/ITI/ILICCKE[H JUucconuranus. CuibHbBIC B cl1a0ObIe QJICKTPOJIUTHI. Cpena
BOJHBLIX PACTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpam,Has[, oicjIoyHast. PeaKIII/II/I

HOHHOTO 0OMeHa

111

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pe€akuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lomoxenune HemeramnoB B llepuoamdeckoid  cucreme
XUMHYecKHX 3eMeHToB J[.J1. MeneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
dusnuecKkue CBOWCTBA HEMETAIOB. AJUIOTPONHUS HEMETAJUIOB (Ha MpUMeEpe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

XUMHUYECKHE CBOMCTBAa BaKHEMIIMX HEMETAJUIOB (TajOreHOB, CEphl, a30Ta,
dbochopa, yraepoma W KpeMHHMs) U HMX COEAMHEHMH (OKCHIIOB,
KHCJIOPOCO/ICPKAIAX KHCIIOT, BOJOPOAHBIX coennHeHwid). [IpuMeneHue

Ba)KHEHUIIIMX HEMETAIIJIOB U UX COCIUHEHUI

2.3

Merauel. [lonoxenue MeramnoB B Ilepuonnueckoin cucremMe XMMHUYECKHUX
anemeHtoB JI.MI. MenneneeBa. OcoOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX

o0onouek atomMoB MeTauioB. OOmue ¢u3NUecKue CBOWCTBA METAJIOB.




CmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUN Pl HAPSDKEHUN METAILIIOB

2.4

XUMHUYECKUE CBOMCTBA BaKHEHIIMX METAUIOB (HATPUM, Kaiauil, KaJIbLIHM,
MarHuii, aJlOMUHUHN, [IMHK, XPOM, JKEJIe30, Me/Ib) U UX coeauHeHuid. Oomme

CIIOCOOBI IMOJIYYCHHA MCTAJLJIOB. HpI/IMeHeHI/Ie MCETAaJJIOB B 6BITy N TEXHHUKC

2.5

3.1

3.2

3.3

I'enetnueckast CBA3b HCOpPTraHNM4YCCKUX  BEIICCTB, IPUHAMICKAIIHUX K

pa3IMYHBIM KJIaccam
XUMUS U )KA3HDb

Ponp xumun B oOecrieueHUH SKOJIOTHYECKOM, YHEPreTUYECKONW M THIICBOM
0€30IacCHOCTH, Pa3BUTHM MEIUIMHBL [loHSATHE O HayYHBIX METOJax

II03HaHUA BCIIECCTB U XUMHNYCCKHUX peaKuHﬁ

[IpencraBnenuss 00 O0OWMX HAyYHbIX [PUHLMIAX [POMBIIUIEHHOTO
MIOJIyYEHUSI BaXKHEUIINX BelecTB. UenoBek B MUPE BEUIECTB U MAaTEPHUAIIOB:
BAKHEHIIME CTPOUTENIbHBIE MAaTEpUajbl, KOHCTPYKLMOHHBIE MaTepUabl,
KpPacKH, CTEKJIO, KepaMHKa, MaTepHaibl I JIEKTPOHUKH, HAHOMATEpHabl,
OpraHUYeCcKre ¥ MUHEPAIbHBIE yI00pEHUs

XuMus M 3J0pOBbE 4YEJIOBEKA: IpaBUjIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
[pernapaToB, IpaBujia O€30IIaCHOTO HCIOJB30BaHUS MpPENnapaTroB ObITOBOI

XHUMHHU B HOBCGI{HCBHOﬁ KHU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






