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AHHOTaN U K paboueil nporpamme.

Pabouas mporpamma yyeOHOTO mpeaMera «XHMHsD» 00S3aTENbHONW MPEeIMETHON 00IacTH
«EcTecTBeHHO-HayuHble IPEAMETBI», ABIAACH cocTaBHOU yacThio OOII COO MAOY «JIuuei
Ne 176», cocraBnena B cooTBeTcTBUU ¢ MyHKTOM 18.2.2 ®I'OC OOO, Ilonoxxenuem o padoueit
nporpamme MAOY «Jluneir Ne 176». OOII COO MAOY «Jluneit Ne 176» pazpaborana B
cootBerctBUU ¢ ®I'OC COO u ¢ yuerom POIT COO (www.fgosreestr.ru) (Ha ocHOBaHUHU
nyHkToB 7 u 10 crateu 12 denepanbHoro 3akona ot 29.12.2012 273-®3 «O06 obpa3oBaHuu B
Poccuiickoit deneparumy).

Paboyas mporpamMma SIBISIETCS HOPMATHBHBIM JTOKYMEHTOM, OTIPENEISIONIUM COIepKaHHe
M3y4YeHHs y4eOHOTO MPeMETa, IIAHUPYEMbIX (JINYHOCTHBIX, METAIPEIMETHBIX M TPEAMETHBIX)
pe3yabTaTOB, OCHOBHBIC BHJBI y4eOHOW ESTEIHHOCTH, KOTOPHIE OIPENeNIeHbl Ha YpPOBEHb
oOyueHus1, 1 KOJMYECTBO YaCOB.

PaGowas mporpamma mo XuMHM 0a30BOTO YpOBHS HM3y4YEeHHUs TpPEIAMETa COCTaBIICHA
yuutenem xumuu Typino E.M. Ha 2 rona ypoBHs cpenHero obmero oopasosanus (¢ 10 mo 11
KJ1acc), 00CyXJeHa U MPUHATA Ha 3aceqaHuu Metoandeckoil kapeapsl MAOY «Jluneit No 176y,
COTJIaCOBaHa C 3aMECTUTENIEM JUPEKTOpa Mo yuyeOHo-BocmuTaTenbHOU padote MAOY «Jlunei
Ne 176».

Pabovas mporpamma opmupyercs ¢ yaeToM padoueil mporpaMMbl BOCIIUTAHUS, COACPKUT 4
MyHKTA!

IIOSICHUTCIIbHAA 3aIlliCKa,

TUTAHUPYEMBIE Pe3yIbTaThl OCBOCHUS YIeOHOTO TipeiMeTa « BHonorusy»;

coJiepkaHne yaeOHoro npeamera «bromorusy;

TEMAaTUYEeCKOE IUIAHMPOBAHUE C YKa3aHUEM KOJIHMYECTBA aKaJEMHUYECKUX YacoB,
OTBOJIMMBIX Ha OCBOCHHE KaXJOW TEMbl M BO3MOXKHOCTH HWCIIOJB30BAaHUS O ITOU
TEeMe€ AJICKTPOHHBIX (IU(PPOBHIX) 00pa30BaATEIHHBIX PECYPCOB.
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http://www.fgosreestr.ru/

[NOSAACHUTEJIbBHASA 3AITNCKA

[Iporpamma 1Mo XuMuM Ha YpOBHE CpeIHETo 001ero oopazoBanus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmum mpemnogaBanus y4eOHOTO TpeaMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoii @®epepanuum Ha nepuoa no 2025 roma» (Pacmopsikenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 0a30BOM ypOBHE COCTABHMJIM KOHIICTITYaJIbHBIC TTOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJIBI, (OPMUPOBAHUS MHPOBO33PEHHSI M OOIIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHUe 0O0YyYarOLIMXCS HA YPOBHE CPEAHEro
obmrero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpeaMeTra «XUMHUs), COJACpPKAHUE W MOCTPOCHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIUX
1esed U MPUHLUIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEJHEro OOLIEero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(bopMupOBaHHE PALIMOHAIBHOIO HAYYHOT'O MBILUIEHUS, B CO3/IaHUE LIEIOCTHOTO IPEICTABICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMHU 00JaCTSIMH TPUMEHEHMSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOTHH HalpaBiieHa Ha pelIeHHEe MI00aIbHBIX MPOOJIeM YCTONYMBOTO Pa3BUTUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOJ0JDKEHHUs 00pa30BaHuUs B pa3IMYHbIX 00JIaCTSX, HE CBSI3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUsSI KOTOPBIX



SBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CUCTEMa 3HAHUI MO HEOPraHMYECKOH XUMUH (C BKIIOYEHUEM
3HaHUW U3 OOIIEH XMMMM) U OpraHu4deckor Xxumuu. @opMUPOBAHUE NAHHOW CHCTEMBbl 3HAHUMN
Py M3YYCHUU TpeaMeTa OO0EeCIeuuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa coaepkanusi KypcoB — «Opranndeckas xumus» U «O0mas u HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPEENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYeCKOM XWMHUHM BEIIECTBA
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIeCTBaxX JAlOTCS B Pa3BUTHUU — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MPEACTABICHUS O XUMUYECKOHN CBSI3H, KIACCH(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe MOHATh HUCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  kiaccoB 3jeMEHTaMu  COAEp)KaHUSA, HMEIOUIUMU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MIPAKTUYECKON JEsTeIbHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBKEHHSA K MPOLIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIIEN0BATENIbCKUX 3a7ad. B meinoMm coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPraHMYECKOTO M OPraHMYeCKOro MUpa, 00yCIOBIEHHOCTh CBOHCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH HKOJOTMUECKUX MpoOsieM, a Takxke mpoodiieM cOepeskeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrPaMMOM MO XMUMHUHU TOAXOJbl K ONPENETICHUI0 COJEPKAHUS M MOCTPOCHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: pEIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIEA0BATENbCKOM AESITEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMUMU.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
Ha ypOBHE cCpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTePUCTUKHU LeJell M3y4YeHHs IIpeiIMeTa HalpaBJICHUEM I1E€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, MPAKTUUYECKON MESITEIbHOCTH YeJIOBeKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C METOJMYECKON TOYKM 3pEHUS TaKOW TMOAXOM K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMUA HM3YYCHHUS TpEaMeTa «XUMHUs» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHHWE CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(yHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX PAa3BUTHUS M CTAHOBJICHHUS;

e (opMupOBaHHE W Pa3BHUTHE MPEJICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XHUMHYECKAX PEaKIUi, HEOOXOUMBIX JUISI TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB H XUMHUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COOMI0/IeHneM IMpaBuwil 0e30MacHoro
00OpaleHus ¢ BEeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3y4yeHus MpeaMera B
MporpaMMe Mo XMMUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUW XWMHH B OOJbIIEH
CTENEHH OTAAETCS NPEANOYTEeHHE MPAKTUUYECKOW KOMIIOHEHTE coJepkaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHMKA 0O0m[e00pa3oBaTeIbHOM  OpraHu3alui,
BIIQJICIOIIET0 HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B pEalbHON >KU3HU JJISl PelIeHus
MPAKTUYECKUX 3aau.

B cBsa3u ¢ aTUM mpu uM3ydeHMHM TMpeaMeTra «XHUMHS» JOMHUHHpPYIOIIEE 3HAUYCHHE
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanus  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOKMCKA, aHalnW3a M 00paboTKM HHPOpMalLKU, HEOOXOMUMBIX A HPUOOPETEHUs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M 4esloBeKa U MPUPOJHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JIJIsl IOWCKA U aHalln3a YUeOHOW U HayYHO-TIOMYISPHOW HHPOPMAIIMH XUMUIECKOTO
COJIepKAHUS;



(dbopMupoBaHHE U Pa3BUTHE y 00YUYAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTH, NPH IJTAHUPOBAHUH U TIPOBEICHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaAXHOH pOJMM B  PEHIGHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
MIPUPOJIOTIONIE30BAHNS, TOIMOJHEHHSI SHEPTeTUYECKUX PECYPCOB U COXPAHEHHS IPHPOIHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3JI0POBBIO, & TAK)KE MPHOOPETEHUS OMBITA MCIIOJL30BAHMS MOJYYCHHBIX 3HAHUHA JUIS IPUHSATHS
I'PaMOTHBIX PEIICHUH B CUTYALUSX, CBA3aHHBIX C XUMUYECKUMU SIBICHUSMHU.

B yueOHOM mmmane cpemHero oOmero oOpa3oBaHus mpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaIMEeTHOH o0mact «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMUMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hezpemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).

Pabouass mporpamma yueOHOro mnpenMera «XHMHS» COCTaBlieHa ¢ y4deToM paboueit
MpOTrpaMMbI BOCITUTAaHUs. BocnuTaTenbHbI NOTEHIMAT YYEOHOTO 3aHITHS PEaTH3yeTCsl Yepes:

— MaKCHMaJIbHOE UCTIOIb30BaHUE BOCITUTATEIBHBIX BO3MOKHOCTEH CO/IepKaHMs YIeOHbIX
npeaMeToB Uit (OPMHPOBAHUS Y OOYYarOIIUXCS POCCUHCKUX TPAJAWIIUOHHBIX JTyXOBHO-
HPAaBCTBEHHBIX M COIMOKYJIBTYPHBIX IICHHOCTEH, POCCHHCKOTO HMCTOPHYECKOTO CO3HAHHS Ha
OCHOBE HCTOPHYECKOTO TIPOCBEIICHUS; IMOJ00P COOTBETCTBYIOIIETO COJEPKAHUS YPOKOB,
3aJJaHAl, BCTIOMOTaTeIbHBIX MAaTEPHATIOB, IPOOIEMHBIX CHTYAIHH IS 00CYKICHUH;

— BKJIIOYEHUE Y4YUTEISIMM B pabouue IporpaMMel 1O y4eOHBIM IpeaMeTaM, Kypcaw,
MOJYJISIM LEJIEBbIX OPHUEHTHPOB pE3YJIbTAaTOB BOCIUTAHUA, HX Y4ET B ONPEACICHUU
BOCIHUTATENbHBIX 33Jja4 YPOKOB, 3aHATHH;

— BKJIIOYEHHUE YUUTEISIMU B paboure MporpaMMbl yUeOHBIX IPEIMETOB, KYpCOB, MOIYyJIEH
TEMaTHKH B COOTBETCTBUU C KaJEHJAPHBIM IUNIAHOM BOCIUTATEIbHOMN paboThI;

— BBIOOp METO0B, METOAMK, TEXHOJIOTUH, OKa3bIBAIOILNX BOCIUTATEIbHOE BO3/EHCTBHE
Ha JIMYHOCTb B COOTBETCTBUHU C BOCIIMTATENIbHBIM HJEAJIOM, LENbI0O U 3aJayaMHM BOCIHUTaHMUS,
LI€JIEBBIMY OPUEHTUPAMHU PE3YJIbTATOB BOCIIUTAHMUS;

— peanu3aluio IPUOPUTETA BOCIIUTAHUS B y4eOHON EATEIILHOCTH;

— IIpUBJIEYEHHE BHUMaHUA 00y4aroIuXCcsl K IEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypOKax
IIPEJIMETOB, SBJICHUH M COOBITMH, HMHUIUMPOBAHUE OOCYXKIEHUH, BbICKa3bIBaHUIl CBOEroO
MHEHHMsI, BbIpaOOTKM CBOET0 JMYHOCTHOTO OTHOUIEHHS K HM3y4aeMbIM COOBITUSM, SBJICHHSM,
JMLAM;

— IPUMEHEHHE MHTEPaKTUBHBIX (GOpM ydeOHOM paboThl — MHTEIJICKTYaJbHbIX,
CTUMYJHUPYIOIIUX [103HABaTEJIbHY0 MOTHBAIMIO, WIPOBBIX METOAUK, IAMCKYCCHM, IarolIux
BO3MO’KHOCTb IPHOOPECTH OTBIT BEJICHNUS KOHCTPYKTUBHOTO JUAJIOra;

—TI'pynnoBoi palboThbl, KOTOpass y4UT CTPOUTH OTHOLIEHHUS U JAECHCTBOBATH B KOMAaHJE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIILICHUS;

—no0yxJieHne oOyJaroImuxcs coOM0aTh HOPMBI IMOBEJIEHMs, MpaBWiia OOIIEHUS CO
CBEpCTHMKAMM M TeNarorndeckuMu  paOOTHHMKAMH,  COOTBETCTBYIOUIME  YKJIaay
0011eo0pa3oBaTeNbHOM  OpraHM3alluy, YCTAHOBICHME W MOJJIEPXKKY J00poxenaTeabHON
aTMocdepsl;

— OpraHu3alil0 HAaCTaBHUYECTBA MOTHBHUPOBAHHBIX M JPYIUPOBAHHBIX OOYYAOLIMXCS
Ha/ HEYCIIEBAIOIMIMMU OJHOKIACCHUKAMH, B TOM 4HcI€ C OCOObIMH 00pa3oBaTelbHBIMU
MOTPEOHOCTSAMH, JAIOIIEro OOYYaIOUIMMCS COLMAIBHO 3HAYUMBIH ONBIT COTPYIHUYECTBA U
B3aMMHOW MTOMOIIY;

— MHHULMUPOBAHUE U TOJUIEPKKY HMCCIE0BATENbCKON JEATEIbHOCTH OOyJaromuxcs,
IUTAHUPOBAHUE U BBINOJIHEHWE WHIUBHIYAIbHBIX W TPYMIIOBBIX IPOEKTOB BOCIHUTATEIBHOM



HaIIpaBJICHHOCTH.



COAEPXAHUME OBYUEHUA
10 KJTACC
OPI'TAHMYECKAA XUMUA

TeopeTnueckre OCHOBBI OPraHUYeCKOH XUMHUH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MarepuanoB. Teopus CTpOECHUs OpraHndeckux coeaqunenni A. M. bytiieposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — OpraHmdyeckux  BemecTB.  HomeHknarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKHX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIECIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

YreBonopoisl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMH psia. MeTaH W 3TaH — MNpOCTEHIINe
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN Pl DTUIEH U MPOMUIIEH — MPOCTEUIINE
MPE/ICTaBUTENIN AJKEHOB: (PU3MUecKhe W XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyragueH-1,3 m metwnOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PEeICTaBUTENb AIKUHOB: COCTaB, CTpOeHue, (prU3nvecKre U XMMHUUECKUEe CBOMCTBA
(peakuuy ruApUpOBaHUS, TaIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), TMOJYYEHHE W MpUMEHeHue. TOoJIyod: cOCTaB, CTpOCHHE,
(buznyecKkue U XMMHUYECKHE CBOMCTBA (PeaKIiy TajJoreHUPOBAHUSI U HUTPOBAHUS ), MOJIYYCHUE U
npuMeHeHne. TokcM4HOCTh apeHoB. ['eHeTuMdeckas CBSI3b MEXKIY  YIUIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoanHble UCTOYHUKH YTIIeBOAOpoa0B. [IpupoaHbIil ra3 U momyTHbie HEPTSHBIEC Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, IPOBEIEHHE MPAKTUYECKONH pabOThI:
IIOJIy4YEHUE ITUJIEHA U U3yUEHHE €r0 CBOMCTB.

Pacuérnbie 3amaun.



Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJHOTO BELIeCTBAa WJIM NPOAYKTa pEaKUUu [0 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kucnopoaconepxaiiye opraHuuecKue COeIMHEHUS

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMUMHMUYECKHUE CBOWCTBA (pEakUUu C aKTUBHBIMU MeTaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHUE),
npuMeHeHue. BonopoiHelie CBSA3M MEXIy MOJIEKyJaMu cnuproB. JlelicTBUe MeTaHoJIa U 3TaHOIa
Ha OpraHM3M 4YeJIOBEKa.

MHoroaToMHbl€ CHUPTHL. OJTWUJICHIJIMKOJIb W TJMLEPUH: CTPOEHHE, (u3nueckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peakus Ha
MHOTOATOMHbIE CIUPTHI). JleficTBUEe Ha opraHu3M uenoBeka. [IpuMmMeHeHHWe TriulepuHa U
STUJICHTJIUKOJIS.

@®eHo: CTpOeHHE MOJIEKYJbl, (QU3NYeCKHe U XUMHUYecKue cBoiicTBa. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anbrerunpl M KeTOHbl. DopMmanbleruj, aueTaablerui: CTpoeHue, (Gu3NYecKue u
XMUMHYECKHE CBOWMCTBA (pEaKIMM OKHCIEHUS W BOCCTAaHOBJIEHHUS, KayeCTBEHHbIE pEaKLUu),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYyCHAsh KUCJIOTHI:
CTpoeHue, PU3nYecKre 1 XUMUYECKHE CBOMCTBA (CBOICTBa, 00IIMeE s Kjlacca KUCIIOT, peaKIus
sTepuduKanmum), MoJiyyeHHe U mpuMeHeHue. (CreapuHOBas M OJIEMHOBAas KHCJIOTHI Kak
MPEICTAaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MbljIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus xxupoB. [Ipumenenne xxupoB. buonornueckas posb )KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaom Mmeau(ll), okucieHne amMMHAYHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIeHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (THAPOJIN3, KaueCTBEHHAs Peakius ¢ HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peaKiuu OJHOATOMHBIX CHHPTOB (OKUcIeHHe dSTaHona okcujaoMm wmenu(ll)), mMHOroaromMHbBIX
cnupToB (B3aumojelcTBue TimuepuHa ¢ ruapokcunomM wmeau(ll)), ampaerunoB (OKucICHHE
aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) m rumpoxcumom wmemu(ll), B3ammopeicTBUe
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

AzoTcozeprkale OpraHn4eckie COeAMHEHMUSI.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [lenTuapl.



benku kak npupoiHble BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OENKOB: THUAPOJU3, JEHATypaLus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BbicOKOMOJIEKYISIpHBIE COESMHEHUSI

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI — [TOJIMMEPU3aLUs U TOJMKOHICHCAIHSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KiIaccu(uKalus, TEepUOJUYHOCTh, HaAOIIOJCHNE, W3MEpPEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATIBLHOTO MUTAHUS, MOIOIIIUE CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJTACC
OBIIAA 1 HEOPITAHUYECKAS XUMUS

TeopeTnueckne OCHOBBI XUMUU

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUUecKue YpOBHH, MMOJYPOBHU. ATOMHbIC opOuTaiy, s-, p-, d- anemMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHas KOH(UTypaus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MenzneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CIOKHBIX BEIIECTB
II0 Tpynnam M rnepuozaM. 3HaueHHe NEPUOIUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HENoJsipHas W TMOJIApHAasi, MOHHAs, MeTajIndeckas). MexaHu3mbl 0O0pa3oBaHMs KOBAJCHTHOM



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemecTBa MOJIEKYASIPHOIO U HEMOJIEKYISPHOIO CTPOEHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHumueckMx coequHeHuWd. HoMeHkiarypa HEOpraHHYECKUX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XUMUU. 3aKOH COXPaHEHMsI MAaCChl BEILIECTB, 3aKOH COXPAaHEHUs U MPEBpallleHus
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W ciabble 37eKTpoiauTsl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmui «llepuomnueckas cuctema xumuyeckux snaemMeHToB J[. M. MenneneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
WOHHOTO OOMEHa), MpOBEACHUE TMPaKTUUECKOW paboThl «BnusHue pa3nuyHbIX (AaKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIB30BAHUEM MOHATUS «MACCOBAsl OJISI BEIIECTBAY.

Heopranunueckas xumust

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEUIIUX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramisl. Ionoxenne meraioB B Ilepuoauueckoil cucteMe XUMHUYECKUX JIEMEHTOB /Jl.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJuleknu «MeTaluibl U CIJIaBbl», 00pa3l0OB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOIeiCTBUE THUAPOKCHAA ATIOMUHHS C PAacTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUS U )KU3Hb

Ponp xumuu B oO6ecriedueHnH SKOJIOTHYECKOM, SJHEPTETUUECKOM U MUIEeBONM 0€30MacHOCTH,
pa3BuUTUU MeAuIUHBL. [loHSATHE O HAyyHBIX METOJAX ITO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHUAIOB: BAXKHEUIIME CTPOUTEIBHBIE MaTEpHUaIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIb30BaHUS ITPEnapaToB OBITOBOM XMMHUHU B TIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHUH, SBJISIOMUXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®usnka: Marepus, SHEPrus, macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SIIICTBEHHOE IIPOU3BOJICTBO, NUIIEeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.

INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3VYJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHHUS OOYYarOUTUMHCS
IporpamMm cpeaHero oOIiero o0pazoBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).



Hay4no-meroandeckoil OCHOBOW Ui pa3palbOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHUS
IpOrpamMmM CpeaHero oomiero 00pa3oBaHus SIBISETCS CUCTEMHO-IEATEIbHOCTHBIHN ITOIXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYyp€ JIMUYHOCTHBIX
pe3yiabTaTOB OCBOGHHMS TpeAMeTa «XUMHUS» Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIENIEHHUIO;

HaJIM4ue MOTUBALIUU K 00YyYEHHUIO;

LI€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKJEHUI JINYHOCTU Ha OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCSl PYKOBOJICTBOBAThCSI B CBOEH AESATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYLIUMHU LIEJOCTHOM CHUCTEME XMMHUYECKOTO
o0pazoBaHus;

HaJMuue TMPaBOCO3HAHMS HKOJIOTMYECKON KyJIbTYypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTbH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pE3Yy/IbTAaThl OCBOEHHUS MpeaMeTa «XUMHS» JOCTUTAIOTCS B €AWHCTBE
y4eOHOM ¥ BOCIUTATENIHON JAEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM U UJ€ajJaMH POCCHUIICKOTO
IpaXIaHCKOTo 0O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOPMAMHM M TMpaBUJIaMH TOBEAEHUS,
CIOCOOCTBYIOUIMMH IpOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOI'O CTAHOBJICHHUS
JTUYHOCTH 00YyJarONTUXCsl.

JIMYHOCTHBIE PE3YyNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEIbHON M MPAKTHUUECKOW [JESITENbHOCTH OOy4aromuxcs M0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpa)xJaHCKOTO BOCIIUTAHUA:

0CO3HaHMs 00Y4aIOUIMMHCA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00A3aHHOCTEH, YBAXKEHUS K
3aKOHY U IIPaBONOPSAKY;

IIPEJICTABICHUST O COLMAIbHBIX HOPMAax M IPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AEATEILHOCTH IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U T03HABATENIbHBIX 33/1a4, BHIIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH IIOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYrux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUCOHOH €A TENBHOCTH;

2) NaTpUOTUYECKOTO BOCIIMTAHUS:

LIECHHOCTHOTO OTHOLIECHHS K MCTOPUYECKOMY M HAyYHOMY HACJIEJUI0 OTEYECTBEHHOU
XUMHH;

YBaKEHHsI K Ipolieccy TBOpYECTBA B 00JACTH TEOPUM M IMPAKTUYECKOIO MPUMEHEHUS
XHMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAayKH €CTh pe3yJibTaT JUIMTENbHBIX HaOIIOJEHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTAJIBHBIX TOMCKOB, IOCTOSIHHOTO Tpy/Ja YYE€HBIX U IPAKTUKOB;

UHTEpPECa M I[O3HABATEJIBHBIX MOTHBOB B IIOJIyYEHUHM M IOCIEAYIOLIEM aHaIU3e
nHGOpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTE€UECTBEHHONW XUMUM;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEICHHUS;

CIOCOOHOCTH OLIEHMBAaTh CHUTYallMM, CBSI3aHHbIE C XWMHYECKUMHU SIBICHUSMHU, U
IIPUHUMATh OCO3HAHHBIE pPEIICHUs, OPUEHTHPYICh HA MOPAIbHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTH;



FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE M IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TOCIEACTBUM 3TUX MOCTYIKOB;

4) hbopMupoBaHUS KYJIbTYPHI 3J0POBBS:

MOHMMAaHUS LIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOIOICHHS TIPaBWIJI OE30TIACHOTO OOpaIeHUsI ¢ BEIICCTBAMH B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBOU JICATEIHHOCTH,

MOHMMAHMSI I[IEHHOCTH TMPAaBWJI WHIUMBUIYAILHOTO M KOJUIEKTMBHOTO 0O€30TacHOTO
TOBEJICHUS B CUTYAIIUSAX, YIPOXKAIOIMINX 3/I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TOCJECACTBUN U HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJSICHUS aJTKOTOJIA,
HapKOTHUKOB, KYpeHUs);

5) TpyZOBOTO BOCITUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIbCKON JEATEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUMH MPAKTUYECKUX 3a7ad COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQEeCCUuil pa3InyHOrO pojia, B TOM YHCIIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITCIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAIBHOW TPAeKTOPHH OOpa3oBaHUS,
Oynymiei mpodeccun U pearn3anuu COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) PKOJIOTMYECKOTO BOCIIUTAHUS:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYILIECTBOBAHUS
JKM3HH Ha 3emIIe;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM, BIAUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TIPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKEHUM XUMUU JUTsl PEIlIeHUs BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BaAHUS;

AKTUBHOTO HEMPHUATHS NEHCTBHUI, MPUHOCSIIMX BpEJ OKpYXKarollel HmpUpOJHOHN cpene,
YMEHHSI IPOrHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBHS MPEIIPUHUMAEMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4YUs PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOM KYIbTYphI, OIBbITA
JESITebHOCTH  JKOJOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHON, KOMMYHUKATUBHON U COLMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) LEHHOCTH HAYYHOTO MO3HAHUS:

cOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHenudUKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBIECHUS 00 OKpYKaroIeM
MHpE KaKk O €JUHCTBE MPHUPOABI M YEOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEpPHOCTEU U
pelieHny mpooieM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0CO0OW 3HAYMMOCTH XMMHH JUIsl COBPEMEHHOW IMBWIM3AIMH: B €€
T'YMaHUCTUYECKOW HAIPABICHHOCTH M BAKHOW POJM B CO3JaHUM HOBOM 0aszbl MaTepHUambHOU
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,



SHEPreTHYECKON, MUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIMHEI,
00ecreueHnn YCIOBHIA YCIENTHOTO TPYy/a M SKOJIOTHYEeCKH KOM(POPTHOM KM3HU KAKJIOTO WieHA
0O0IIIECTBA;

€CTECTBCHHO-HAYYHOH TPAaMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJIOB IIO3HAHMUS,
HCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIBL30BATh MOJMy4aeMble 3HAHHS JIIS
aHaJI3a W OOBSCHEHUS SBJICHHUHA OKPYXAIONIETO MHpA U MPOUCXOISIIIUX B HEM H3MEHCHUH,
YMEHHS JIeJaTh 000CHOBAHHBIC 3aKTFOUYCHHUS HA OCHOBE HAYYHBIX (PAKTOB Y MMCIOIIUXCS TAHHBIX
C TICJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIEHO MCTIOIh30BaTh XUMHUUYECKUE 3HAHUS TSI PEIICHUS TTPOOIIeM
B PCATBHBIX KU3HECHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO U MCCIIEI0BATEIIHCKOM e TEIbHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3IM4HBIX cdepax mnpodeccrnoHaIBHOM

NEeATEIIbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATbBI

MerTanpeMeTHbIE pPe3yJIbTaThl OCBOCHHS y4eOHOro TpeaMeTa «XUMHUsS» Ha YpOBHE
cpenHero oOmiero 0opa3oBaHus BKIIIOYAIOT:

3HaYUMBIC I (DOPMHPOBAHWS MHUPOBO33PEHUS OOYUAIOMIUXCS MEKIUCITUTUTHHAPHBIC
(MEeXIpeAMETHBIC) 00IIeHAYYHBIE TIOHSTHSI, OTPKAFOIINE 1IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa
U crienu(uKy METOJIOB TTO3HAHUS, HCIIOIb3yeMbIX B €CTCCTBCHHBIX HayKaX (MaTepHs, BEIICCTBO,
SHEprus, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCIICI0BaHNE, HAOIIOICHUEe, U3MEPEHHE, SIKCIICPUMEHT U JIPYTHE);

YHHUBEpCaTbHBIC yaeOHbIe JEHCTBUS (TTo3HaBaTeIbHBIC, KOMMYHUKATHBHEIE,
peryJIATHBHBIC), oOOecreynBaronue QGopMUpoBaHUE (QYHKIMOHAIBHOW TPAMOTHOCTH U
COIIMAJILHOM KOMITETCHIIMH 00yJatouXcs;

CIIOCOOHOCTh ~ OOYYAIOIUXCS  MCIOJB30BaTh  OCBOCHHBIC  MEXIMCIHILIMHAPHBIC,
MHPOBO33PECHUYCCKUE 3HAHUS M YHHBEpCaJIbHbIC YydYeOHBIC JCHCTBHsS B II03HABATCIBHOU U
COIIMAJILHOM MTPAKTHKE.

MerTanpeMeTHbIE pe3yJbTaThl OTPAKAOT OBJIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU M PETYJIATUBHBIMU JICHCTBHUSIMH.

OBnaseHue yHUBEpPCAIbHBIMU Y4€OHBIMH ITO3HABATEIHHBIMU JCHCTBUSIMHU:

1) 6Ga3oBbIC JIOTHYECKUE TCHCTBHUS:

CaMOCTOSITEIBHO (OPMYJIUPOBaTh W aKTYaJIM3UPOBaTh MpPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpENeNATh LN JeATeIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPHUH HX JOCTHKEHUS,
COOTHOCHTH PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh TPHU OCBOCHUW 3HAHWM MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIIEISTH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIOIH30BAThH
COOTBETCTBYIOIINE MOHSITHS ISl OOBbSICHEHUS OT/ICTbHBIX (PAKTOB U SABICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBICHUSIMH,



CTPOWTH JIOTUYECKUE PACCY)KICHHsS (MHIYKTUBHBIC, JECIyKTUBHBIC, IO aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYINPOBATH
BBIBO/IBI M 3AKJIFOYCHHUS;

MPUMEHSATH B IpOIecce MO3HAHMSA, UCIOJIb3yeMble B XUMUU CHMBOJHMYECKHE (3HAKOBBIC)
MOJeNu, IpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUHN 3HAaK (CHMBOJI) DJIEMEHTA,
XAMUYecKass (QopMylia, ypaBHEHHE XUMHUYECKOW peaknuu — TPU PEHICHHH YYeOHBIX
MO3HABATENBHBIX W NMPAKTUYECKUX 33/1a4, NMPUMEHSATh Ha3BAaHHBIE MOJEIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BBIC UCCIICIOBATEIBCKUE ICHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIINH;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
st POPMUPOBAHHS THITOTE3HI 110 TIPOBEPKE MPABIIIFHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HAaBBIKAMU CAMOCTOSITEIIFHOTO IUIAHWPOBAHUS ¥ TIPOBENEHHS YUYEHUYECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (OpMYyIUpoBaTh OOOOLIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB peIlIeHUs
MPAKTUIECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ uadopmarnuei:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTepatypa XMMHUYECKOIO COJEpXkaHMs, CIpaBOuYHble mocoOus, pecypcel HHTepHera),
aHAM3UPOBaTh HMH(DOPMALMIO pPA3IUYHBIX BUAOB U (OPM MpeICTaBICHUS, KPUTHUECKU
OLIEHUBATh €€ T0CTOBEPHOCTh M HEMPOTHUBOPEUNBOCTb;

(dbopMynupoBaTh 3alpochl U NPUMEHATh DPA3JIUYHBIE METOJbl IPU IOUCKE M OTOOpe
nHpopMaluu, HeoOX0AUMOH Ul BBIIOJIHEHUS YUEOHBIX 3a/1a4 OIPEIeIEHHOIO THIIA;

IpUOOpETaTh OIBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBIOMPATh ONTUMAIBHYIO (POpMy NpeAcTaBiIeHUs UHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAYYHBIM $A3BIK B KayecTBE CpeAcTBAa Ipu paboTe C XUMHUYECKOH
uHbopManuel: NPUMEHATh MEXNpeAMeTHble ((pU3UUYecCKue W MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, PopMyIbl, aO0peBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

OBnajeHrne yHUBEpCAIbHBIMH KOMMYHUKATUBHBIMU JIEHCTBUSAMMU:

3aJaBaTh BOIPOCHI 10 CYLIECTBY OOCYX/JIaeMOW TeMbl B XOJI€ AUAIOTa U/WIN JAUCKYCCUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTENILHO  BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

BBICTYNIaTh C IMpE3EeHTAllel pe3yabTaTOB MO3HABATEIbHOM IEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TIPU  BBIIOJHEHUHM XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOro npoekTta U (HOpMyIMpOBAaTh BBIBOJBI MO pe3ylbTaTaM HPOBEAEHHBIX
UCCIIEIOBAaHUH MTyTEM COTJIACOBAHMS MO3ULIMIA B X0J1€ OOCYXJICHUS 1 OOMEHAa MHEHUSMHU.

OBnajieHe yHUBEPCAIbHBIMH PETYISITUBHBIMH JIEHCTBUSAMU:



CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss e€ Ienu W 3aJadd, KOHTPOJHUPOBATh M MO Mepe HEO0OXOAUMOCTH KOPPEKTHPOBATH
IpeUlaraéMblii AJITOPUTM JICHCTBHI NMPU BBHIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CIOCOO UX pelIeHUs ¢ YUETOM MOIyYeHHs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH [JEATEJILHOCTH Ha OCHOBE CaMOAHAIM3a M|
CaMOOIICHKH.

I[NPEJAMETHBIE PE3VJIbTATDBI
10 KJTACC

[IpenMeTHbIe pe3yabTaThl 0OCBOCHUS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpa, POJM XMMHUU B TO3HAHUU SIBJICHUM NPUPOJBI, B (POPMUPOBAHUU
MBIIIJIEHUS] U KYJAbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAaMOTHOCTH, HEOOXOAMMOMW st
pEeIICHHA TPAKTHYCCKHUX 3aJad MW OSKOJOTHUYCCKHU 000CHOBAaHHOI'O OTHOIIEHUS K CBOCMY
3I0POBBIO U TIPUPOTHON CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIArarolinue
MOHATUS (XUMHYECKHI 3JIEMEHT, aTOM, 3JIEKTpPOHHAs 000JI0YKa aToMa, MOJIEKYila, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATENILHOCTh, XHMHUYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YIIepOAHBIH  CKEJIET,
(GyHKIMOHATIbHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPOJIbI, KUCIOPO U a30TCOACPKALIUE COCANHEHUS, MOHOMED, MOJIMMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUYECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHUs
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMUecKUe CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BAKHEHUIIUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEPHbIC MPU3HAKK MOHSATHH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPU ONTMCAHUU COCTABA, CTPOEHUS U
MpeBpaIICHUN OPraHUYEeCKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUU HCIOJIb30BATh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (OpMyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTAaHABIUBAThH MPUHAIEIKHOCTh H3yYECHHBIX OPraHUYeCKHX
BEIIECTB MO HMX COCTaBY U CTPOCHHUIO K OMpeAeNEéHHOMY KIACCy/TpyIme COeAUHEHUN
(YrneBomopoipl, KHUCIOPOA M  a30TCOAEpIKAllhe COEAUHEHHUS, BBICOKOMOJIEKYISPHBIE
COeIMHEHUs), MaBaTh UM Ha3BaHuA o cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJIECH, MPOTHIIEH,
alleTUJIeH, JSTHJICHTJIUKOJb, TIUIEpUH, (QeHod, (QopManbIerui, ameTanbAeruja, MypaBbHHAS
KHCTIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAsl KUCIIOTA, CTEapUHOBAs KHUCIOTa, TIOKO03a, (PpPYyKTO3a,
KpaxmaJl, IeJIJTI0J103a, TJIULHH);



c(OPMHUPOBAHHOCTh YMEHHUS OMNPEACTSATh BHIBI XUMUYCCKOW CBS3M B OPraHUYECKHX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHSI TPHUMEHSATH TOJOXCHHUS TEOPUU CTPOCHHUS OPraHUYeCKHX
BemecTB A. M. ByriepoBa [uist 00bsiCHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPAaHEHHUS MacChl BEIIECTB;

cOpPMHUPOBAHHOCTh YMEHHH XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (UIUYCCKHEC U
XUMHUYECKHNE CBOMCTBA TUIMYHBIX MIPEICTABUTENICH PA3IMYHBIX KJIACCOB OPTAaHMUECKHUX BEIIECTB
(meTtaH, aTaH, JSTWIEH, MNPONWICH, aleTwieH, Oyraauen-1,3, merunoOyraauen-1,3, OeHszo,
METAaHOJI, STaHOJI, STUJICHIJIUKOJIb, TIUIEPHH, (CHOJ, alleTaIbJIETH]l, MypaBbHHAS U YKCYCHAS
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKJY HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XMMHYECKHUX PEAKIUN C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyIL;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HMCTOYHUKH YTIJIEBOJOPOTHOTO CHIPhHS
(HedTb, TPUPONHBIM Ta3, Yrojp), CHOCOOBI HUX MEPepadOTKU U MPAKTUYECKOE NpPUMEHEHHUE
MIPOJIyKTOB NEepepadOTKY;

chOpMUPOBAHHOCTh YMEHUWM TPOBOJUTH BBIYUCICHHS 10 XHUMHUYECKUM YpaBHEHUSIM
(Maccel, 00b€Ma, KOJTMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIMU IO WU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO M3 UCXOTHBIX BEIIECTB WU MIPOTYKTOB PEAKITUN);

chopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJ/IaX HAYYHOTO
MO3HAHMS, WCIOJb3yeMbIX B XHMHH TIPH W3yUYEHWHM BEHIECTB M XHMHUYECKHX SIBJICHUHN
(HaOnrofeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUI IPUHATHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHI COOJIIO/IAaTh MpaBUja MOJIH30BAHUS XUMHUYECKON MOCYI0N H
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIMOJHEHUIO TaO0PATOPHBIX XMMHUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKUX BEILIECTB, JIeHATypauus OelKOB IHpu
HarpeBaHUH, [[BETHbIC PEaKIUU OEITKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKH 0€30MaCHOCTU
mpu oOpallleHuu ¢ BelleCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, IIPEICTABISTh PE3YIbTAThI
XMMHYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX pEeaKUUid U
(dbopMynupOoBaTh BHIBOJBI HA OCHOBE 3TUX PE3YIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nH(popmaliu, IHTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHHMH COONMIOJATh IMpaBWJIa HKOJOTUYECKH IIeNecO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH J[EATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 30pPOBbS U
OKpY’Kalolllel MPUPOIHOM Cpelibl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHS HA YKUBHIE OPraHU3MBI
ONpeeNEHHBIX OpPraHMYEeCKUX BEUIECTB, MOHMMAas cMmbica mnokazarens [IJIK, mosicHate Ha
pUMepax CrocoObl YMEHBIIEHHUS U MPEIOTBPAIICHHUs] UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YEII0BEKa;

Ui 0Oy4arouIuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIECTB M XUMUYECKUX SIBJICHMUIA;

JUIS CIETBIX W CIA0OBUAAIIMX OOYYaIOUIMXCA: YMEHHE HCIOJIb30BaTh penbedHO-
TOYEYHYIO cucTeMy obo3nauenuit JI. bpaiins ans 3anucu XumMmudeckux GopmyiL.



11 KJIIACC

[IpenMerHbie pe3ynbTaThl OCBOEHUST Kypca «OOmas W HEOpPraHWYECKas XUMHUS
OTPAXKAIOT:

cOPMHUPOBAHHOCTh TPEJACTABJICHUNA: O XHMHUYECKOW COCTABJISIONMICH €CTeCTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUNU TPUPOJBI, B (POPMUPOBAHUU
MBIIIICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOW s
pelieHus: TMPaKTUYECKUX 3a/lad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U TIPUPOJIHOM Cpelie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIInue
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTEIEHBb
OKUCJICHUs, XUMHUYECKass CBA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBl XHMHYECKHUX  PEaKlHi, pacTBOpP, AJICKTPOIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs NUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKOW  peakluH, XHMHYECKOE€ pPaBHOBECHE); TEOPHMM H  3aKOHBI  (Teopust
AIEKTPOJIUTUYECKON Aucconmanuu, nepuonnueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHMsI W TPEBPAIICHUS DHEPTHH MPH XUMUYICCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XHUMHUH, MHUPOBO33PEHUYECKHE 3HAHUS,
JIe)KAIIMe B OCHOBE IIOHUMAaHMS TPUYMHHOCTH W CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(haKTOJIOTHYECKHE CBENICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BAYKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY U MPAKTUUECKON NEATEIILHOCTH YEI0BEKa;

chOpMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEpHbIC MPU3HAKU MOHSATHM, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIWE MOHATHS MPH ONHUCAHUU HEOPraHHMYECKUX
BEIIECTB U MX MPEBPALLICHUN;

cOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XUMHUECKYI0 CHUMBOJUKY JJISI COCTaBJICHUS
dbopMyn BelIeCTB M YpaBHEHUN XUMUYECKUX pEakIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHajgbHbIC Ha3BaHUs OTICIIBHBIX HEOPraHWYECKHX BeEIIeCTB (yrapHbld Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHasi U3BECTh, Herami€Has W3BEeCTb, NMUThEBas COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEENsATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUIN KPUCTAIUTUYECKONW PEHIETKH KOHKPETHOTO
BelleCTBA (ATOMHAs, MOJIEKYJspHas, MOHHAs, METAJIMYecKas), XapakTep cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHMUIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPraHUYECKUX BEIECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe coelnHEeHUN (MPoCThie BEIIECTBA — METAILIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaTh dJJEKTPOHHOE CTPOEHHUE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepuonos lleproauyeckoil cucteMbl XuMu4yeckux 3yeMenToB /1. 1.
MeHeneeBa, HCIOJB3YS TOHATHS «S-, P-, J-3JEKTPOHHBIE OPOUTANINY, «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XMMHUYECKHUX D3JIEMEHTOB M UX



COEMHEHUH MO nepuojaM U rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 351eMeHToB 1. U.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, IMOIATBEPKAATh CYILIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJIy HEOPraHMYECKMMM BEIIECTBAMM C IIOMOIIBI YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

c(OPMHUPOBAHHOCTh YMEHHS KiIacCU(UIIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
Ipu3HakaM (YMCIy W COCTaBy pEarupyrollMX BELIECTB, TEIIOBOMY 3((eKTy peakuuu,
M3MEHEHHIO CTETICHEH OKHCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aropa);

c(OPMHUPOBAHHOCTh YMEHHUI COCTABIISATh YPABHEHHS PEAKUUH Pa3IMYHBIX THUIIOB, TIOJHBIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuil MOHHOIO OOMEHa, YYUThIBasl YCIOBHS, MPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, IOATBEPXKAAIONINE KadyeCTBEHHbIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OINBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOpPaX HEOPIaHUUECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKpbhIBaTh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKItii;

c(OpMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIIEHHs] XMMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTU OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

cOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaThb XUMHUYECKHE IPOLIECCHI, JieXkKallue B
OCHOBE MPOMBIIIJICHHOTO MOJIYy4YE€HHUSI CEpPHOM KUCIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTD
MpescTaBiIeHU 00 OOIMMX HAy4YHBIX MPUHLHUIAX U DKOJOTHUYECKUX NMpoOIeMax XMMHUYECKOTO
IIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHMCICHHUS C HCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JIOJil BELIECTBA B pacTBOpE», OOBEMHBIX OTHOUICHHM Tra30B MpPH XUMHUYECKUX
peakusx, Macchl BellecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAacTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPAHEHUsI MACChI BELLECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJb30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHBIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHHe TMEpOKCcHIa BOAOPOJa B TMPHUCYTCTBUU KaTaau3aropa, OINpeAesieHHE Cpeibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIMSHUE Pa3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOrO oOMEeHa, KayeCTBEHHbIC pPEeaklUd Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIBHBIX
3amau nmo temaMm «Metamnely u «Hemeramib») B COOTBETCTBHHM C TMpaBUIAMH TEXHHKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaDOpaTOPHBIM 000pYA0BaHUEM, ITPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUIH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3y/IbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATH XMMMYECKYI HH(OpMAIUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeIcTBa MaccoBOM KOMMYHMKauuu, WHTepHeT u
APYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBHJA S3KOJOTMYECKH IIe1eco00pa3Horo
NOBEJICHUsT B OBITY M TPYJOBOH JEATENbHOCTH B LEISAX COXPAHEHUS CBOETO 37I0POBbS U



OKpYXKaloILlel IIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTb BO3JCHCTBUSA HA KUBBIC OPraHU3MBI
OmpeIeIEHHBIX BElIecTB, MOHUMas cMbici nokasarens [IJIK, mosicHsaTes Ha nmpuMepax crnocoObl
YMEHBUIEHUS U IIPEAOTBPALEHUS UX BPEIHOIO BO3ICHCTBYS HA OPraHU3M YEJI0BEKa;

JUIsL OOYy4YaloIIMXCSl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIIECTB U XMMHUYECKUX SIBJICHUIA;

JUIL  CIETbIX H CHa0OBHIAMMX OOYYAarOIUXCSA: YMEHHE WCIOJIb30BaTh pelbeHO-
TOYEYHYIO cucteMy 06o3HaueHui JI. bpaiins ans 3anucu XxumMudeckux Gopmyi.

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI
10 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

1 Teopernueckrie OCHOBBI OPraHU4EeCKON XUMHH

CpopMHUpPOBAHHOCTh MPEJCTABICHUNA O XUMHYECKOW COCTaBISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, pOJIM XUMHH B TO3HAHUHU
SBJICHUN TIpUPOABI, B (POPMUPOBAHWUW MBINUICHUS € KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOU Jis
pelieHusT TPAKTUYSCKUX 3aJad M DKOJIOTHYECKH OOOCHOBAaHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON Cpesie

1.1

Brnanenune cucremMol XUMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAECT:
OCHOBOTOJIAraloIre MOHSTHUSA (Monexyina, BaJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, CTENEHb OKHCICHMS, XUMHUYECKas CBS3b,
MOJb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(yHKIMOHANBHAS ~ TpyHHa,  pagudkaig,  U30MEpUs,  H30MEpHI,
TOMOJIOTHYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpKaIllle COCOUHEHHs, OMOJIOTMYECKd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUPBI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO CTpOeHHsI opraHumdeckux BeuiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAaKTOIOTHUECKUE
CBEICHMS O CBOICTBaX, COCTaBe, MOJYYEHHMH U OE30MacHOM
UCIOJIb30BAaHUU BAKHEWUIIUX HEOPraHWMYECKUX M  OPraHUYecKHUX
BEIIECTB B OBITY M MPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa

1.2

ChopmMupoBaHHOCTh YMEHMI BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHS MPH ONUCAHUU COCTaBa, CTPOCHHS H
IpEeBpaIeHH OPraHMYeCKUX COCTMHEHHM

1.3

C(OPMHUPOBAHHOCTh YMEHUH HCIOJIb30BATh XUMUYECKYI) CHUMBOJIUKY
JUIL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpalI€HHOW) (GOopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PeaKuil, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BEUIECTB U1 WIIOCTPALUU UX XUMHYECKOTO U NPOCTPAHCTBEHHOI'O
CTpOEHUs

1.4

ChopMUpOBaHHOCT ~ YMEHUH  yCTaHaBIMBATh  IMPHHAJUICKHOCTD
W3Y4YEHHBIX OPraHUYECKMX BELIECTB IO MX COCTaBYy M CTPOEHUIO K
1.5 ONpenenéHHOMY Kilaccy (Tpymie) COeAMHEHHH (YIrieBOAOPOJIBL,
KHCIIOPOJ U a30TCOJAEpXKAILUE COEAMHEHHUS, BBICOKOMOJIEKYJISIPHBIE
COEMHEHHUs), JaBaTh MM  HA3BaHUS [0  CHUCTEMAaTHYECKOH




Homenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHUSI OTPEICISATh BUABI XHMHYECKON CBSI3H B
OPraHWYECKUX COCIMHEHUSIX (OIMHAPHBIE U KPaTHbHIE)

1.6

ChopMUpOBaHHOCTh yMEHHSI HPUMEHSTH: TOJOXKEHUS  TEOPUH
CTpoeHusl opraHuyeckux BemecTB A.M. ByrnepoBa s o0ObsiCHEHUS
3aBUCHMOCTH CBOWCTB BELIECTB OT HMX COCTaBa U CTPOECHUS; 3aKOH
COXpaHEHUsI MAaCChl BEILIECTB

YrneBo1opoabl. Kucnoponcoaepxaue u a30TCoJIepHKaIIne
OpPraHn4€CKUC COCANHCHM . BbICOKOMOJIGKy.HHpHBIe COCIMHCHUA

2.1

ChopMUpOBaHHOCTh yMEHHWH NPUBOJUTH TPUBUAIBHBIC HA3BaHUS
OT/IEIbHBIX OPraHMYECKHUX BEIIECTB (3TUJIEH, NPONWIEH, AalleTUJIEH,
STWIEHIJIUKOJb, TJIULEPUH, (QEHOJ, (QopMallbIeTrujl, aleTaabIerus,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJIOTa, OJEHHOBAas KHCIOTa,
CTeapHHOBasl KHUCIJIOTa, IJIIOKO3a, (PYyKTO3a, KpaxMmal, ILeJuIroJ03a,
TJIMIIMH)

2.2

ChopmMupoBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHHE,
(i)I/I?)I/I‘-IeCKI/Ie M XUMHYECKHE CBOMCTBA THUITHYHBIX Hpe)ICTaBI/ITeJIeﬁ
PA3JIMYHBIX KJIACCOB OPraHUYCCKHUX BCHICCTB (MeTaH, 9TaH, 3THIJICH,
MPOTIWJICH, aleTuieH, Oyraauen-1,3, wmermnOyramauen-1,3, OeHzod,
METaHOJ, STaHOJ, ATHJIEHIJIMKONb, TIHIEPUH, (EHON, aleTalbIeTHI,
MypaBbUHAsT M YKCYCHasl KHCIOTBHI, TJIFOKO3a, Kpaxmal, MeJII03a,
aAMUHOYKCYCHasl KHCIIOTa)

2.3

ChopmupoBaHHOCTh YMEHUS HWILIIOCTPUPOBATh T€HETHYECKYIO CBSI3b
MEXAY  TUIUYHBIMU  [PEACTAaBUTEISIMH  PA3IMYHBIX  KJIACCOB
OpPraHUYECKUX BEIIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUECKUX
peaxiuil ¢ UCIOIb30BAaHUEM CTPYKTYPHBIX (OpMYIT

2.4

ChopMUpOBaHHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTIIEBOJIOPOTHOTO CHIPhsI (HEPTH, TPUPOIHBIN T'a3, YTOJIb), CIOCOOBI X
nepepabOTKU U MPAKTHYECKOE TPUMEHEHUE TIPOIyKTOB NepepadoTKU

XUMHA U KU3Hb. PacuéThl

3.1

CdopMHUpOBaHHOCTh YMEHUH BIAJCTh CUCTEMOM 3HaHUM 00 OCHOBHBIX
METO/JIaX HAyYHOTO MO3HAHUS, HUCIOIb3yEeMbIX B XUMUU IIPU U3YUYECHUU
BEUIECTB W XHMHUYECKUX SBIEHUH (HaOmiofeHue, U3MEpeHHe,
9KCIIEPUMEHT, MO/IETTUPOBaHUE), UCIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHMS [ TPUHATHS PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUX, CBSA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

3.2

ChopmupoBaHHOCTh yMEHMH COONMIOJATh MPaBHJIA  [OJIb30BAHUS
XUMHUYECKON TOCynoil u 1abopaTopHBIM 00OpYyIOBAaHUEM, a TaKKe
npaBuiia oOpallleHusl C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU
10 BBITIOJIHEHUIO JJA0OPATOPHBIX XUMUYECKHX OTIHITOB

3.3

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIAaHUPOBATh WU BBIIIOJIHATD XUMHYECKUM
OKCIICPUMCHT (HpeBpaH.[eHI/IH OpPraHN4YCeCKUX BCIICCTB IIPU HArpCBaHUU,
IMOJIYYCHHUC 3TUJICHA U U3YUCHHUEC CT'O CBOﬁCTB, Ka4YCCTBCHHBIC PCAKIINU
OpraHU4YC€CKUX BCUICCTB, ACHATypalus 0! IIpu HarpeBaHUMH,
LIBCTHBIC PCAKIIUU 6CJ'IKOB) B COOTBCTCTBHUU C IIPpaBHJIaMHU TCXHUKU
0e30MmacHOCTH npu 06paIJ_ICHI/II/I C BC€IICCTBAMHM H J'Ia60paTOpHLIM
O60py,Z[OBaHI/IeM; MNpEaACTaBJIATH PE3YJIbTAThL XUMHUYCCKOI'O
OKCIICPUMCHTA B (bopMe £1:0004(971 ypaBHCHI/Iﬁ COOTBCTCTBYIOLINX




peakiuii U GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

3.4

ChopmupoBaHHOCTH YMEHHUI MTPOBOAUTH BBIYUCIICHUS 110 XUMHYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIH
MPOJIyKTa PEaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB MJIHM MPOIYKTOB PEAKIIIH)

3.5

ChopMupoBaHHOCTH YMEHUI KPUTHYECKU aHAJIN3UpPOBATH
XUMUYECKYI0 HH(OPMAINIO, TOIY4aeMyl0 H3 Pa3HBIX HCTOYHUKOB
(cpencTBa MaccoBoit nHpopMarum, cetb HTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTh yMEHUU COOIOAATH TMpaBWIA OKOJOTHUECKU
1eJ1€cO000pa3HOro MOBEJIEHUS B OBITY UM TPYIOBOM JEATEIbHOCTU B
LEIAX COXPAaHEHHsI CBOETO 3J0pPOBbSI W OKPYXKAKOMIEH IPUPOIHOMN
Cpeapl, 0CO3HABaTh OMACHOCTH BO3JCHCTBUS Ha KHBBIE OPTaHU3MBI
OTIpE/ICNIEHHBIX OPTaHWYECKHX BEIECTB, MOHUMAsi CMBICI MOKa3aTess
[NAK (upenenbHO JOMYyCTUMOM  KOHLEHTpPALMHM), TMOSICHATH Ha
MpUMepax CIoCOObl YMEHBIICHHS] W TMPEJOTBPALICHUS WX BPEIHOTO
BO3/ICHCTBHUS HA OPraHU3M YeJI0BEKa

11 KITIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero o6pa3oBaHus

1

TeopeTnyeckue OCHOBBI XUMUU

1.1

Bnagenne cucTteMOll XMMHMYECKMX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIIAE  TOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOMTAIN aTOMOB,
HWOH, MOJICKYJla, BaJCHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTEIICHb
OKHCJICHHS, XUMHUYECKas CBs3b, MOJIb, MOJISIpPHAsST Macca, MOJISIPHBIN
00BEM, KpHCTAUIMYECKas peméTka, THUIBl XHUMHUYECKUX PpeaKIni
(OKHCIIUTENIBHO-BOCCTAHOBUTENBHBIE, 9K30- M SHIOTEPMHYECKHE,
peakiud MOHHOTO OOMEHa), PacTBOpP, AJICKTPOJUTHI, HEIJICKTPOJIHTHI,
JICKTPOJIMTUYECKAS ~ JTUCCOIMAIINSA, OKHUCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW pEeaKliu, XMMHYECKOE PaBHOBECHE); TEOPUHU W
3aKOHBI (TEOPHUS AIICKTPOJUTHYCCKON auccormanuu, llepuoauueckuii
3akoH [[.1. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUH, (PaKTOJIOTUYECKUE CBEJICHHS O CBOHCTBAX,
cocTaBe, IMONy4EeHMH U 0O€30MacHOM HCIIOJB30BAaHUH BaXKHEUIINX
HEOPraHMYeCKUX BEIIECTB B OBITY U MPAKTUYECKOH JeATeNTbHOCTH
YyeJI0BEKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATH XapaKTepHbIE MPHU3HAKA U
B3aMMOCBSI3b W3YYCHHBIX MOHITHH, NPUMEHSATH COOTBETCTBYIOIIHE
NOHATUSA TIPU ONHCAHUM CTPOEHUS M CBOMCTB HEOPraHUYECKHUX
BEIIECTB W HMX TMPEBPAIICHUIN; BBIABIATH B3aWMOCBS3b XMUMHUYECKUX
3HAHUH C MOHATUSMU u MPEICTABICHUSIMH JIPYTHUX
€CTECTBEHHOHAYUYHBIX NPEMETOB

1.3

BnaneHne OCHOBHBIMM METOJAaMHU HAay4YHOTI'O0 TIO3HAaHHA BCHICCTB U
XHUMHUYECKUX SBJICHUU (Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,
MO,Z[eJ'II/IpOBaHI/IC)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpeCACIATb BAaJICHTHOCTb W CTCICHb
OKHCJICHUS XHUMHWYCCKHUX J3JICMCHTOB B COCAMHCHHAX PaA3JIMYIHOTO




cocTraBa, BHJ  XUMHUYECKOW  CBsi3u  (KOBaJICHTHAs, HOHHAsi,
MeTaJuTh4yecKasi, BOJOPOJIHASI) B COCAMHEHUSIX, THII KPUCTAILTHICCKON
pPEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHasi, MOJIEKYJspHas, MOHHAs,
METaJUIMYECKas)

1.5

ChopMUpOBaHHOCTh YMEHHUI OMpPENEINsATh XapakTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUN

1.6

ChopmupoBaHHOCTE  yMEHHUS  KJIACCH(UIIUPOBATH  XUMUYECKUE
peaKuu Mo Pa3IMIHBIM MPH3HAKAM (YHCITy U COCTaBY PearupyroIInX
BCIIECTB, TEIUIOBOMY OJ(PQPEKTy peakiuu, W3MEHEHHIO CTereHe
OKUCJICHHS ~ D3JIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yJaCTHIO
KaraauzaTopa)

1.7

CpopMHpPOBAHHOCT, YMEHUM COCTaBIATh ypPaBHEHUS  pEaKIUi
pPa3IUYHBIX THUIIOB, TIOJHBIE W COKPAIIEHHBIC YpaBHEHUS pPEaKIIHid
WOHHOTO OOMEHA, YIUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKITUU UIYT
710 KOHIIA

1.8

ChopmupoBaHHOCTh YMEHHUI NMPOBOJIUTH PEAKIUH, MOATBEPKIAIOLINE
KaUeCTBEHHBIM  COCTAB  PA3JIMYHBIX HEOPraHUYECKUX  BELIECTB,
pacro3HaBaTh ONBITHBIM IIYTEM HOHBI, MPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBHTEIBHBIX peaxiuit MOCPECTBOM COCTaBJICHHUSI
9JIEKTPOHHOTO OajaHca 3THX PeaKIuid

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON pPeaKIMH OT pa3IuyHbIX (PaKTOpOB

1.11

ChopMHpOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XHUMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JICHCTBHUS
(mpuaIMn Jle [larenne)

0611[3}{ W HCOPraHU4YCCKasd XUMUA

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbici [lepuoaudeckoro
3aKOHa JN. Menneneena u JIEMOHCTPUPOBATH €ro
CHUCTEMAaTHU3UPYIONIYIO, OOBSCHUTEIBHYID U  IPOTrHOCTHYECKYIO

byHKIUN

2.2

CdopMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMMUYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepuoandeckoit
cucteMbl xumuyeckux oanemeHToB JI.M. MenneneeBa, uCHoab3ys
HOHATHS  «S-, P-, O-2J€eKTpOHHBIE OpPOHMTAIN», «IHEPrETHUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTHM  HM3MEHEHHsS  CBOHCTB
XUMHUYECKUX 3JIEMEHTOB M MX COEAUMHEHUN MO Nepuojam U Ipynrnam
Ilepuoanueckoit cucteMbl xuMu4eckux amneMeHToB .M. Menaeneesa

2.3

ChopmupoBaHHOCTh yMEHHUH XapakTepu30BaTh (OMUCHIBATH) OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIMUHBIX KIACCOB,
NOATBEPXKJIATh  CYIIECTBOBAHUE TE€HETHUYECKOW  CBSI3U  MEXIY
HEOPraHUYECKUMHU BEILIECTBAMU c MOMOILBIO YpaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI

2.4

ChopmupoBaHHOCTh ~ YMEHHH  yCTaHAaBIMBATh  MPUHAAIE)KHOCTH
HEOPraHMYeCKHX BEIIECTB MO MX COCTaBY K OMNpENEIEHHOMY Kiaccy
(rpymnme) coeauHEeHUN (MPOCTHIE BEIIECTBA — METAIIBl U HEMETaJUIbI,
OKCHJIbl, OCHOBaHMsI, KUCIIOTHI, aM(OTEPHBIE TUIAPOKCUIBI, COJIH)




2.5

ChopMUpOBaHHOCTh YMEHUH HCIIOJIB30BAaTh XUMUYECKYI0 CHMBOJIMKY
UL cocTaBlieHHsT (OpMYNT BEIIECTB M YPaBHEHUH XHUMHUYECKHX
peakuuii, cuctemarnueckytro HomeHkinarypy (IUPAC) u TpuBuanbHble
Ha3BaHMUS OTHAEIbHBIX HEOPraHWYECKUX BELIECTB (yrapHbIi ras,
YIJIEKUCHbI a3, aMMMaK, TaméHash W3BECTb, HETalléHash W3BECTb,
NUTHEBAs COJIA, MUPUT U JAPYTHUE)

2.6

ChopMUpOBaHHOCTh yYMEHHI XapakTepu30BaTh (ONMUCHIBATH) OOIIHE
XMMHMUYECKHE CBOMCTBA HEOPraHUUECKUX BELIECTB Pa3IMUHbIX KIACCOB,
HOJATBEPXKJIaTh  CYILIECTBOBAHWE  TE€HETUYECKOM  CBSI3U  MEXIY
HEOPraHMYeCKMMHU  BEUIECTBAMM  C  [IOMOUIbIO  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINM

2.7

CpopMHPOBAHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHITH XUMHUUECKHI
OKCIEPUMEHT (pa3jioKeHHEe TMEepPOKCHAa BOJOPOAAa B TPHUCYTCTBUU
KaTaJM3aTopa, ONpeIeNIeHHe CPe/lbl PACTBOPOB BELIECTB C MOMOIIBIO
YHHMBEPCAIbHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (AKTOPOB Ha
CKOpPOCTh ~XMMHYECKOW peaklMH, peaKkiuu HOHHOTO OOMEHa,
KaueCTBEHHBIC PEaKIIMU Ha CylbdaT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHUA, PCHICHUC OKCICPUMCEHTAJIBHBIX 3aaad II0 TEMaM
«Metamibl» u «HemeTamuib») B COOTBETCTBHU C TPaBUJIAMH TEXHUKH
0e30MacHOCTH TpU OOpalleHUH C BeulecTBaMM U Jab0paTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pe3yAbTaThI XAUMHAYECKOTO
JKCIEpUMeHTa B (OpME 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIHPOBATH BHIBOABI HA OCHOBE ITHUX PE3YJIbTATOB

2.8

ChopMHpOBaHHOCT, yYMEHUW COOMIOATh TPaBWJIAa  TOJIb30BAHUS
XUMHUYECKON TOCY/I0N W JabopaTopHbIM OO0OpyJAOBaHWEM, a TaKkKe
MpaBuiIa OOpaIlleHUs ¢ BEMIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMHU
IO BBITIOJTHEHUIO JJAOOPATOPHBIX XUMUYECKUX OTBITOB

2.9

CdopMHupoBaHHOCTH YMEHHI XapaKkTepru30BaTh XUMHYECKHE
IPOLIECCHI, JIKAIMEe B OCHOBE MPOMBIIUICHHOTO MOJYYE€HUS CEpHOI
KHCJIOTBHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH IPEICTaBICHUN 00
oOlIMX HayyHBIX NPUHLUINAX M  OKOJOTMYECKUX mpobiieMax
XMMHUYECKOTO ITPOU3BOJICTBA

XUMHUA U XKU3HB. PacuéThl

3.1

ChopMHUpPOBAHHOCTh TPEICTABICHUNH O XHMHUYECKOW COCTaBJISIONICH
€CTECTBEHHOHAyYHOW KapTUHBI MHUpPA, POJIM XUMUU B [O3HAHUU
SIBJIGHUW TPHUPOJAbI, B (OPMUPOBAHWU MBILIUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM s
pellieHusT TPAKTHUYECKUX 3aJad U OKOJOTUYECKH O0OO0CHOBaHHOTO
OTHOIIEHUSI K CBOEMY 3/I0POBbBIO U MPUPOIHOI cpeie

3.2

ChopMupoBaHHOCTD YMEHU KPUTUYECKH aHAJIU3UPOBATh
XUMUYECKYI0 HH(OpMAIMIO, MOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB
(cpencTBa MaccoBOM KOMMYHUKAIIUH, CeTh VIHTEpHET U Apyrue)

3.3

CchopMupOBaHHOCTb YMEHUH COOMIOJAaTh MpaBUIa HKOJOTHYECKU
11e51eco00pa3HOro MoBeleHUs] B OBITY W TPYAOBOM NEATETBHOCTH B
LENAX COXPAaHEHHUS CBOErO 3JI0pOBbS M OKPYXAloLleW HpUpPOJHOMN
cpenbl

3.4

Oco3HaBaTh OINIaCHOCTbhb BO3JIEHCTBUSA Ha  J>XHUBBIC OpraHHU3MbI
OHpe,Z[eJ'IéHHLIX BCIICCTB, IMTOHKUMAasi CMBICJI ITOKa3aTciIsd HI[K, IIOACHATD
Ha IMpumMepax CITOCOOBI YMCHBUICHUS U MPCAOTBPALICHUA UX BPCAHOI'O




BO3JEHCTBUS HA OPraHU3M YEJIOBEKA

CdhopMupoBaHHOCTD YMEHUHI IIPOBOJIUTH BBIYMCIICHUS
HCIIOJIb30BAHUEM IIOHATHUS «MAaccoBas [JOJI1 BEIIECTBA B PacTBOPE,
00BEMHBIX OTHOIIEHUH Ta30B IMPH XUMHUYECKUX PEAKIHSIX, MaCChI

C

3.5 BEIIECTBA WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA,

BCIICCTB, MPCBPAIICHUA U COXPAHCHUS SHCPIrun

Macce Wik 00bEMY OJHOrO M3 Y4YacTBYIOUIMX B PEAKIUU BEILICCTB,
TEII0BOTO 3((deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

MMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1

TeopeTnueckrie OCHOBBI OPraHU4YECKON XUMHH

11

[Ipenmer oprann4eckor XHMMUHU: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAUYCHUE B
IMOJIYYCHHHN HOBBIX BCHICCTB U MAaTCPUAJIOB. Teopml CTPOCHUSA OPraHNYCCKHUX
coequaeHnit A.M. ByriepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykTypHble (OpMYNIBI OpPraHM4ecKuX BemlecTB. ['oMousiorus, H3oMepus.
XnMudeckasl CBSA3b B OpPraHn4YCCKUX COCANMHCHUAX — OJUHAPHBIC U KPAaTHBLIC
cBs3u. [IpencraBienue o Kki1accu@uKai OpraHuuecKUX BEIIECTB

1.3

Homenknatypa  opranuueckux  CoeIMHEHHN  (cucTemaruyeckas) U
TPUBHAIIbHBIE HAa3BaHUS BAKHEUIINX MPEACTABUTENIEH KIIACCOB OPraHUYECKUX
BEIIECTB

YriaeBo10poibl

2.1

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTUYECKMH psia. MeTaH W 3TaH —
MpoCTeNIINe MPEACTaBUTENN AIKAHOB: (U3NYECKHEe M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMeleHusi U TOPEHUs), HAXOXKICHHE B MPHUPOJAE, MOJy4yeHHE U
MIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTUYECKUI psifi. DTUJIICH U MPOMHIEH —
MpOCTENIINe MPECTaBUTENN AIKEHOB: (U3NYECKHe U XUMHUYECKUE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAIMH, OKUCICHHUS W
MOJIMMEPHU3aLIH ), TOJIyYCHUE U IPUMEHEHHE

2.3

Ankamuensl: OyramueH-1,3 w MerunOyraamen-1,3: cTpoeHHe, BaKHEUIIHE
XUMHAYECKUE CBOMCTBa (peakrus MOJIMMEPHU3AIUN ). [Tony4yenue
CUHTETHUYECKOTO KayuyyKa ¥ PEe3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA, TOMOJIOTMYECKHI P A]_IGTI/IJ'ICH
— HpOCTCfIHIHfI npeaACTaBUTCIIb AJIKHHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XHUMHNYCCKHUEC CBOICTBA (peaKHI/II/I TUAPHUPOBAHUS, raJJorcHupOBaHM,
ruaparanmvu, FOpeHI/Iﬂ), MOJIYYCHHUC U IIPUMCHCHHC

2.5

ApeHLI. benzomn: COCTaB, CTPOCHHUC, Q)HSH‘IGCKI/IC M XUMHUYECKHE CBOMCTBa
(peaKHI/II/I raJIOorcCHUpOBaHUA U HI/ITpOBaHI/ISI), MOJIYYCHUEC U TIPUMCHCHUC.
TO.]'IYOJ'IZ COCTaB, CTPOCHUC, (bI/I3I/I‘leCKI/Ie U XMMHYECKHE CBOMICTBA (peaKI_[I/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U IIPHUMCHCHUC. ToxcuyHOCTH
ApCHOB. I'eneTnyeckas CBS3b MCKAY YIICBOAOpOAAMHU, IMPUHAAJICIKAIUMU K
PAa3JIMIHBIM KJIaCcCaM

2.6

IIpupoaHble HMCTOYHHMKM yriaeBOAOpoAOB. lIpuponHslii Ta3 M NOIyTHBIE
HedTsHbIe Ta3bl. HedTh 1 €€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NIEPETOHKA, KPEKUHI (TEpMUYECKHUH, KaTaauTHUeCKuil), mupoaus. IIpoaykrel
nepepaboTku He(TH, HMX NPUMEHEHHE B TPOMBIIIJIEHHOCTH M B OBITY.




KaMeHHBIH yTroyib U IPOIYKTHI €r0 NepepadoTKu

Kucnopoacoaepxaiiue opraHMuecKue COeIMHEHUs

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTPOEHUE,
¢u3nveckue U XUMHUYECKUE CBOICTBA (pPEaKkUMW C aKTUBHBIMH METaJUIaMH,
raJIoreHOBOIOPOJaMH, TOpEHHUE), NMpUMEHEHHE. BogoponHble CBS3U MEXAy
MOJIEKYJIaMU cIIUpTOB. JlelficTBHE MeTaHOJIa U 3TaHOJIa HAa OPTaHU3M YEJIOBEKa.
MHoOroaToMHble€  CIHUPTHL.  OJTWUJIEHIVIMKOJAb W  TJULEPUH: CTPOEHHUE,
¢u3nvyeckue W XWMHUYECKHE CBOHCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMU
MeTajjlaMH, Ka4YeCTBEHHas peakiisi Ha MHOIOaTOMHbIE CIIUPTHI). JlelicTBre Ha
opranusM 4esoBeka. [I[ppumeHeHue riuiepuHa U STHIICHTJINKOJIS

3.2

®deHoJI: CTPOCHHE MOJEKYNbl, (U3MUECKHE U XUMUYECKHE CBOMWCTBA.
Toxcuunocts ¢enoa. [Ipumenenue penomna

3.3

Anpreruiel M KeToHbl.  DopManibieruj, aueTalblerul:  CTPOCHHUE,
¢bu3uvyeckue W XUMUYECKHE  CBOWMCTBAa  (peakIMu  OKUCIEHUA U
BOCCTAHOBJICHHSI, KAUECTBECHHBIC PEAKIINHN ), TIOJIYUCHHE W IPUMECHECHHE

3.4

OAHOOCHOBHBIE TIPEIENIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U YKCyCHas
KHUCJIOTBI: CTPO€HUE, (PU3NYECKHE U XUMUYECKUE CBOWCTBA (CBOMCTBA, 00IIMe
JUId KJlacca KUCJIOT, peakius 3TepuduKalun), MoIydeHHe U MpPUMEHEHHE.
CreapuHOoBasi ¥ OJIEMHOBas KHUCJIOThl Kak TPEICTaBUTENN  BBICIIUX
KapOOHOBBIX KHUCJIOT. MplIa KaKk COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOIIlEE NEHCTBUE

3.5

CnoxHple 5>Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCJIOT. ['maponus
cnoxubiX 3hupoB. Kupel. T['mapommu3 sxupoB. IIlpuMeHeHHe KUPOB.
buonoruueckas poyb 5KUpPOB

3.6

VYraneBomel:  coctaB, KiaccuuKamus — YriaeBogoB  (MOHO-, OH- W
noyimcaxapuibl). [J0Ko3a — TpocTeHImMii MOHOCaxapua: OCOOCHHOCTH
CTPOCHUS MOJICKYJIbI, PU3MUECKUE U XUMUYECKUE CBOMCTBA (B3aUMOICHCTBHE
¢ ruapokcugoM wmenu(ll), oxucieHWe aMMHAaYHBIM PACTBOPOM OKCHA
cepebpa(l), BoccTaHoBIIeHHE, OPOKEHHUE TIIFOKO3bI), HAXO0XKJICHUE B TIPUPOJIC,
npuUMeHeHue, Ouosorudeckas posib. DortocuHTe3. dpykro3a Kak u30oMep
roKo3bl. Kpaxman W mesrono3a Kak HpHpOJHbIE HoJduMepbl. CTpoeHue
Kpaxmasia ¥ IeJUTI0JI03bl. DU3NUecCKue W XMMHUYECKHE CBOWCTBA Kpaxmaia
(TMApOIIN3, KAUECTBEHHAS! PEAKITUS C HOJIOM)

A30Tcozlep>1<aume OpPraHn4cCKUC COCAMHCHUA

4.1

AMHMHOKHCIOTBI KaK aM(bOTepHBIe OPraHu4CCKUc COCAMHCHUA. dusznyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha IIpuMEpe FJ'II/II_[I/IHa). buonoruueckoe
3HaAUYCHHE aMHUHOKHUCIOT. IlenTuapl

4.2

benkn kak mIpUpPOAHBIE BBICOKOMOJEKYJSApHbIE coenuHeHus. IlepBuunas,
BTOpUYHAsl U TPETUYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBa OEIKOB:
THJIPOJIN3, JCHATYypalusl, KAUeCTBEHHbIE peakIMM Ha OeNKu

BLICOKOMOJ'ICKy.]'IprHHC COCOANMHCHUA

5.1

OCHOBHBIE TIOHSTUS XUMUH BBICOKOMOJICKYJISIPHBIX COCIUHEHUH: MOHOMCED,
noJmmep, CTPYKTYPHOC 3BCHO, CTCIICHb ImoJImMepur3alunu, CpeaHAA
MOJICKYJIApHass Macca. OcHoBHBIE MCTOAbI CHUHTE3a BBICOKOMOJICKYIIAPHBIX
COCIUHEHMI — oJIMMEpHU3aluns U INOJUKOHACHCAIIUA

5.2

9KCHepI/IMeHTaJ'ILHBIC MCTOAbI M3YYCHHUSA BCHICCTB U HX npeBpameHHﬁ:
O3HAKOMJICHHUE C 06pa3uaMH MNPpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,




m1acTMace, kKaydyykoB. IloayueHne CHHTETHUECKOTO KayuyyKa U PE3UHbI

11 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAaHUA

1

TeopeTnyeckue OCHOBBI XUMUU

11

XuUMUYEeCKUN 3neMeHT. AToM. Sfapo aroma, U30TOIBL. DJIEKTPOHHAs
o0oJouka. JHEpreTHYeckue YpoBHH, MMOAYPOBHH. ATOMHBIE OpOUTaH, S-, P-,
d-anemenTB. OCOOEHHOCTH pacIlpesesieHUs] IEKTPOHOB IO OPOWTAIsIM B
aTOMax 3JIEMEHTOB MEPBbIX YETHIPEX NEPUOA0B. DIEKTPOHHAsI KOH(PUTYpaLIHs
aTOMOB

1.2

[Iepnognueckuit 3akoH u [lepuoandeckas cucreMa XMMUYECKUX JJIEMEHTOB
.. MengeneeBa. Cpsizb mnepuogudeckoro 3akoHa u [lepuoamueckoii
cucTeMbl XUMU4YecKkux 35eMeHToB .M. MenaeneeBa ¢ COBpeMEHHOM TeOpUEn
CTpPOEHHUS AaTOMOB. 3aKOHOMEPHOCTHM H3MEHEHMsSI CBOWCTB XMMMUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U
nepuojam. 3HaueHrue NepruoUYECKOTO 3aKOHA B Pa3BUTUH HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BHUIbl XHMHWYECKOW CBA3M
(koBasileHTHAsT HETOJIApHAs W TOJIApHAs, WOHHAs, MeTajuinyeckas). VoHBI:
KaTHOHBl M aHMOHBI. MeXaHW3Mbl 00pa30BaHUsI KOBAJIEHTHONH XWMHUYECKOU
cBs13M (0OMEHHBIN U JOHOPHO-aKIENTOPpHbIN). BogopoiHas cBs3b

1.4

BaneHnTHOCTh. DIEKTPOOTPUIIATENLHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa  MOJIEKYNISpHOTO UM HEMOJIEKYSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. [HWIbl KPUCTAIMYECKHX PEIIETOK.
3aBUCUMOCTh CBOMCTBa BEHIECTB OT THUIA KPUCTAUIMYECKOW PEIIETKHU.
[lonsiTne o aucnepcHbIX cucTeMax. VMCTHHHBIE U KOJUIOMIHBIE PACTBOPBHI.
MaccoBasi 10151 BELIECTBa B pacTBOpE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHHIA. Howmenxknarypa
HEOPraHMYECKUX BEIEeCTB

1.7

Xumuueckas — peakuus.  Kraccudukanus — XUMHUYECKUX — PEakIuid B
HEOPraHMYECKOM M OPraHUYeCKOW XHMHUHU. 3aKOH COXPAHCHHS MAacChl
BEILIECTB, 3aKOH COXPAaHEHHWS M TPEBpAlICHUS DHEPTUM TMPH XUMHUYECKHX
peaKImIX

1.8

CKopocTb peakiuu, €€ 3aBHCUMOCTh OT Pa3InYHbIX (DaKTOPOB

1.9

OOpatumbie peakiui. XUMHUYECKOe paBHOBecue. DakTOphl, BIUSAIOIMIHNE Ha
COCTOSTHHE XUMHUUYECKOro paBHoBecus. | Ipuniun Jle [llarense

1.10

OnekrponauTrdeckas auccormanys. CunbHbIe U caadble AmekTposuThl. Cpena
BOJHBIX PACTBOPOB BEILNECTB: KHCJas, HEWTpaiabHas, IIeno4Has. Peakuuu
HOHHOI'0 0OMeHa

1.11

OKHCITUTETHHO-BOCCTAHOBUTEILHBIC pCaKknunun

HeopraHqucxaﬁ XHUMHUA

2.1

Hemeramnel. Ilonoxenne HemeramnoB B llepuoanueckoin  cucreme
xumuueckux snemenToB J[.M. MenneneeBa u 0cOOEHHOCTH CTPOEHHS aTOMOB.
®u3nuecKkrue CBOMCTBA HEMETAJJIOB. AJUIOTPONHS HEMETAJJIOB (Ha MpUMEpE
KHCIIOpo/ia, cephl, ocdopa u yriepoaa)

2.2

XVUMUYECKHE CBOMCTBA BAXKHEUIINX HEMETaNIOB (TaJIOTEHOB, CEpbl, a30Ta,
docdopa, yraepoga U KpeMHHS) W HX COSAUHEHHMH (OKCHIIOB,
KHCIIOPOJICOAEPKAIUX KHUCIOT, BOJOPOJHBIX coefuHeHwuii). [IpumeHneHue




BOXHEUIINX HEMETAJIOB U UX COSIMHEHUN

Meramibl. [lonoxenue merawioB B [leproaudeckoil cucreMe XMMHUYECKHX
anementoB J.UM. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
000yl0uek aToMOB MeTauioB. OOmue (u3nUecKue CBOWCTBA METAJLIOB.
CrutaBel METaIIOB. DIEKTPOXUMHUYECKUH PsiJi HAPSDKEHUH METaIJIOB

2.3

XUMHYECKHE CBOMCTBA BAKHEHIIMX METAIOB (HATPUM, Kajaui, KaJIbIIH,
2.4 MarHui, aJlOMUHHUM, [IUHK, XpOM, KeJIe30, Me/lb) U UX coeanHeHui. Oomme
CIIOCOOBI TIOMYYCHHSI METAJUTOB. [[prMEeHEeHNE METAJUIOB B OBITY U TEXHUKE

I'enetmueckas CBA3b HCOPraHu4YeCKNX BCHICCTB, MNPHUHAMICKANIUX K
PAa3JIMIHBIM KilacCaM

2.5

3 XUMUSA ¥ KA3HD

Ponp xumMun B 00€CEUeHHM KOJIOTHYECKOM, YHEPreTUYECKONW U THIIEBOM
3.1 0€30MacHOCTH, pPa3BUTHM MeIUIHHBL [loHSATHE O HaAy4YHBIX METOJax
MO3HAHUS BEIIECTB U XUMUYECKUX PEeaKUi

[IpencraBnenuss 00 OOMMX HAYYHBIX MNPHUHIMIAX POMBIIUIEHHOTO
MOJTY4YEHUs] BaXXKHEHIINX BEIIECTB. YEIOBEK B MHUPE BEIIECTB U MaTEPUAIIOB:
3.2 BAKHEWINIME CTPOUTENbHBIE MaTEpHANIbl, KOHCTPYKIIMOHHBIE MAaTEpHaJbl,
KpacKH, CTEKJIO, KEpaMHUKa, MaTEpHUAIIbl JUIsl dJIEKTPOHUKH, HAHOMATEpPHUAJIbl,
OpraHMyYecKre U MUHEpaIbHbIE YI00peHus

XuMHUS ¥ 3[0POBbE YEIIOBEKA: MpaBWJIa HCIIOJIB30BaHUS JIEKAPCTBEHHBIX
3.3 npenapaTroB, MpaBuia O€30MacHOTO HCIIOJIL30BAHUS IpErapaToB OBITOBOM
XHMHUU B TIOBCEHEBHOM KU3HH

TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KonunuectBo
Ne
Tema ypoka 4acoB
n/m
Bcero
1 [Ipeamer oprannyeckoil XuMuu, €€ BOSHUKHOBEHUE, PA3BUTHE U 1
3HaUYEHUE
2 Teopus crpoeHust opranndeckux coequnenuid A. M. bytneposa, e€ 1

OCHOBHBIC ITOJIOKCHH A

[IpencraBnenue o knaccuUKauy OpraHMYECKUX BEIIECTB.
3 Homenknatypa (cuctematruyeckasi) 1 TpUBHAIbHbIE HA3BaHUS 1
OpPraHMYECKUX BEILECTB

4 AJNKaHBI: COCTaB ¥ CTPOECHUE, TOMOJIOTHYECKUN PsijL 1
5 MertaH 1 3TaH — NPOCTENUIINE NPEACTABUTEIHN AJIKAHOB 1
6 AJNKeHBI: COCTaB ¥ CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE MTPEICTABUTENN AIKEHOB 1
8 [Ipaktuyeckas padora Ne 1. «[losrydeHue 3TusIeHa U U3y4EHUE €T 1

CBOWCTBY




Ankanuensl. byranuen-1,3 u metminOyranuen-1,3. Ioxyuenue

o CUHTETHUYECKOTO KayuyyKa U pe3UHbI

10 AJNKUHBI: cOCTaB U 0COOEHHOCTU CTPOEHHUSI, TOMOJIOTMUECKUHN PSII.
AneTuineH — NpOCTENIINN PEACTABUTENDb AIKUHOB

11 Brruncnenus o ypaBHEHHUIO XUMHUYECKOW pPEaKINK

12 ApeHbI: 6eH30J1 ¥ TOTyoJ. TOKCHYHOCTh apeHOB

13 ['enernueckas cBsA3b YIriI€BOAOPOJIOB, IPUHAUICKAIIMX K PAITUYHBIM
KJ1accam

14 [IpupoaHble HCTOYHUKH YTIIEBOA0POJOB: MPUPOAHBIN a3 U NOMYTHHIE
He(TsHbIE ra3bl, HePTh U TPOAYKTHI €€ epepadoTKU

15 [IpupoaHble HCTOYHUKH YTIIE€BOA0POJOB: MPUPOAHBIN a3 U NOMYTHHIE
He(TsAHbIE ra3bl, HeQTh U TPOAYKTHI €€ epepaboTKu

16 KonTtponpHas padoTa no pasaeny «YTiaeBoa0pOIby

17 [IpenenbHbIE 0THOATOMHBIE CITUPTHI: METAHOI U 3TaHOI. BogopoaHas
CBSI3b

18 MHoroaTOMHBIE CIIUPTHI: ITUIIEHTIIUKOJIb U TIULEPUH

19 @DeHoJI: CTpOeHHE MOJIEKYIIbI, PU3NYECKHEe U XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE

20 Anpaerunpl: GopMaNbACTH U alleTAIbICTHA. ATIETOH

21 OaHOOCHOBHBIE MpefieNibHbIe KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U
YKCYyCHas

22 [Ipaktrueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KUCIIOTHD»

93 CreapuHOBast U OJIEMHOBAs KUCJIOTHI, KaK MPEICTABUTENIN BBICIIUX
KapOOHOBBIX KHUCIOT

24 MBpL1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEe AeiCcTBHE

o5 CrnosxHble 3(hUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. [ 'naponu3
CJIOXHBIX 3(UpOB

26 Kupsl: ruaponau3, npuMeHeHne, OuoJoruyeckas poJib KUPOB

97 VYrneBojpl: cocTas, knaccuukanus. BaxkHeiiue npeactaBuTenu:
TIII0K03a, PPyKTO3a, caxapo3a

28 Kpaxman u nenirono3a kak IpupoaHble MOJIUMEpPhI

29 KonTtponrHast padota no pazneny «Kucnopoaconepxariue
OpPraHUYECKUE COCTUHEHUS

30 AMUHBI: METHJIAMHUH U aHUJIUH

31 AMMHOKHCIIOTHI KaK aM(pOTEpHbIE OPraHUYeCKUue COEANHEHUS], UX
Ouonornyeckoe 3HaueHue. [lentuapr

32 benku kak npupoHbIE BHICOKOMOJIEKYIISIPHBIE COEAMHEHNUS

33 OcHOBHBIE IOHATHS XUMHUH BBICOKOMOJIEKYIISIPHBIX COEIMHEHUN

34 OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX COSMHEHHM.




[Inactmacchl, kKaydykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIIACC

Ne
n/n

Tema ypoxka

KomunuectBo
JacoB

Bcero

XUMHUYECKUH 3JeMEHT. ATOM. DJIEKTPOHHAsI KOH(UTypaIus
aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas cucteMa XUuMHYECKUX
anemenToB Jl. 1. MenneneeBa, ux CBsI3b ¢ COBPEMEHHOU TEOpUEH
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUECKUX JIEMEHTOB U
UX COEAMHEHUH N0 IPyIIaM U neprojaM. 3HaueHue

NEPUOAUYCCKOro 3aKOHa U CUCTEMbBI XUMHUYCCKUX 3JICMCHTOB I[I/I

MenneneeBa B pa3BUTHH HAYKH

Crpoenue BelecTBa. XUMHYECKast CBA3b, €€ BUIbL, MEXAaHU3MbI
00pa3zoBaHus KOBAJICHTHOU CBs3H. BomopoHas cBs3b

BanenTHOCTh. D1EKTPOOTPUIIATENLHOCTh. CTENEHb OKUCICHHUS.
BemecTBa MONIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS

[onsiTne o AucnepcHBIX cucTeMax. MICTHHHBIC M KOJUTOHTHBIE
pacTtBopbl. MaccoBasi JI0Jisl BEIIECTBA B PACTBOPE

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX COSIMHEHUH.
I'eneTnyeckas cBsI3b HEOPraHMYECKUX BEIIECTB, PA3INYHBIX
KJIacCOB

Knaccudukanus XuMHUYECKUX peakuii B HEOPraHUYECKO U
OpraHMYECKON XUMHUU. 3aKOH COXpAaHEHUS MacChl BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKIIHIX

Ckopoctb peakuun. OOpaTUMbIe peakiii. XUMHYECKOE
paBHOBECHE

10

[IpakTuueckas paborta Ne 1. «BnusiHue pa3nu4HbIX (akTOpPOB Ha
CKOPOCTh XUMUYECKOU PEaKIIUN

11

DnexTponauTHueckas auccouuanus. [louarue o BonopoaHoM
nokasarene (pH) pactBopa. Peakiuu nonnoro oomena. I'napoinus
OpPraHMYECKUX U HEOPTraHMYECKUX BEIIECTB

12

OKHCITUTETHHO-BOCCTAHOBUTEIILHBIC pCaKknuu. [Tonsarue 00
QJICKTPOJIN3C paCIIaBOB U paCTBOPOB colen

13

KOHTpOJ'ILHaH pa60Ta 1o pasacity «TeOpeTI/ILICCKI/Ie OCHOBBI
XUMHUN»

14

Meraiel, ux noJsioxkenue B [lepuoaunueckoi cucreme
XUMUYECKUX 31eMeHToB J[. Y. MenpeneeBa 1 0COOCHHOCTH
cTpoeHus aromoB. O0mue pusndeckue CBOMCTBa METAIIOB

15

CrutaBbl METaIOB. DIEKTPOXUMHUYECKHUH Psii HANPsDKEHUH




METAJLJIOB

XUMHYECKUE CBOMCTBA BAXKHENILINX METAJUIOB (HAaTpHil, Kalui,

16 KaJbIIUH, MAarHUH, ATIOMUHUN) U UX COCAMHEHUIN !

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COEAUHEHUIN

18 XUMHUYECKHE CBOMCTBA IMHKA, JKEJIe3a H UX COCOUHCHUI

19 [Ipaktuyeckas padora Ne 2. "Pemenne sKCriepuMEHTAIBHBIX 33144 1
o Teme «Metamib»"
Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucreme

20 xuMHuIecKkux anemMeHnToB JI. V1. MenneneeBa u 0COOEHHOCTH 1
CTPOCHHS aTOMOB

21 ®dusnyecKre CBONCTBAa HEMETAUIOB. AJUIOTPOTIHS HEMETAIIOB (Ha 1
npuMepe Kuciopoa, cepol, pochopa u yrieposaa)

22 XUMHYECKHE CBOWCTBA TaJIOTEHOB, CEPbl U MX COCAMHEHUN 1

23 XuMHYeCcKHe CBOMCTBA a30Ta, (pocodpa U UX COeTMHEHUH 1

24 XHWMHUYECKUE CBOMCTBA YIiepoa, KPEMHUS U UX COETMHEHUI 1

25 [IpumeHeHne BaXHENIINX HEMETAIJIOB U UX COCIMHEHUI 1
O06o01enre u cucTeMaTu3alus 3HaHui 1Mo Teme «HemeTamby.

26 Brruncnenus mo ypaBHEHUSIM XUMHYECKUX PEAKIIUNA U 1
TEPMOXUMHYECKHUE PACUETHI

97 [Ipaktrueckas padota Ne 3. «Pemenne 3kcriepuMeHTaTbHBIX 1
3a7a4 1o teme "Hemeramie"»

28 KonTtponbHas padota o teMam «Metamiei» u «Hemeramipny 1

29 Heopranunueckue n oprannyeckue KucioTel. Heopranuueckue u 1
OpraHHYecKre OCHOBAHUS

30 AmboTepHbIe HEOPraHUYEeCKHE U OPraHUYECKUEe COCTUHEHHUSL. 1
I'enetnueckas cBsI3b HEOPraHMUECKUX M OPraHUYECKUX BEIIECTB

31 Ponp xumun B oGecrieueHuH 3KOJOTHUYECKON, SJHEPreTUIEeCKOM 1 1
MUIIEBOM 6€30MacCHOCTH, PA3BUTUU MEIULIUHBI

39 [IpencraBienust 00 OOMKX HAYYHBIX TPUHIIUIIAX MPOMBIIUIEHHOTO 1
MOJIyYEHUs] BaKHEHIIINX BEIIECTB

33 UYenoBek B MUpPE BEILIECTB U MaTEPHAIIOB

34 XUMHS ¥ 3J0POBbE YCIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




