MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo oopaszosanust Hysauickoii Pecny0unku
Otaes oOpazoBanus agMuHHCTpauuu ropoga Hosouedokcapeka
MBOY "Cpenusisi 001eodpa3oBarejbHas mkosaa Ne 8"

PACCMOTPEHA COI'TACOBAHA YTBEPX/IEHA
Ha 3acenanuu [1IMO 3am. qupekropa o YBP MIPUKA30M TIO IIKOJIE
ot « 26» 08.2025, JL.IL. MaTBeeBa oT « »aprycta 2025 No
npoTokos Ne 1 Hupekrop
PykxoBoaurens IIIMO oT « »asrycra 2025r. B. II. MatBees
JI.N. Myp3akoBa
.D-Vl pekTop MopnucaHo unéposoi
" nognucbio: Anpexktop
MBOY "COLW  mpoy "couu neg" B.1.
oQnr MaTBees
Neg"™ B.I1. Data: 2025.09.04
MaTBeeB 16:09:54 +03'00'
PABOYASA ITPOT'PAMMA

(ID 6880514)

yueOHoro npeamera «Xumus. ba3zoBblid ypoBeHb»
s ooygaromuxcs 10 — 11 xmaccos
CocTaBuTeb IMporpaMmal:
Myp3saxosa JI. 1.,

YUUTCIIb XUMUU

Hosoue6okcapck 2025



MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMuM Ha ypOBHE CpeHEro oomero ooOpa3oBaHus pa3paboTaHa 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 oOpaszoBanus (POII COO), npexacraBineHHBIX B DeaepaibHOM TOCYIapPCTBCHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTaHust B Poccuiickoit ®epepanun Ha nepuon g0 2025 roxa» (Pacmopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeru 0OyUYEeHHsI, BOCTIUTAHHS U PAa3BUTHsI OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHMEe, TIOJy4aeMO€ BBITYCKHHKaMU  oOuieoOpa3oBaTesbHOMN
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 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 TPUPOJBI, (OPMUPOBAHHS MHPOBO33PEHHS M OOIIEH KyIbTYpHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHUe 0O0YyYarOLIMXCS HA YPOBHE CPEAHEro
obmiero oO0pa3oBaHUsl CPEACTBAMH y4eOHOTO TpeaMeTa «XUMHUS», COJEepPKaHUE U MOCTPOEHUE
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
Lesied U MPUHLUIOB, XapaKTePU3YIOLUUX COBPEMEHHOE COCTOSTHHE CUCTEMbI CPEIHEro OOLIero
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
(opMupOBaHHE PALIMIOHAIBHOIO HAYYHOTO MBIIUIEHUS, B CO3/IaHHE LIEJIOCTHOTO IPEACTaBICHUs
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 CBOMCTBAMHU M BO3MOKHBIMU 00JIaCTSIMU ITPUMEHEHMUSL.

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 cO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOJI0JDKEHHs 00pa30BaHUs B Pa3IMUHBIX 00JaCTsX, HE CBSA3aHHBIX HEITOCPEICTBEHHO C XMMHEH.

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



SBJISIFOTCSI OCHOBBI 0A30BOM HAyKU: CUCTEMa 3HAHUHN MO HEOPraHUYECKOW XUMHH (C BKIIOUEHUEM
3HaHUW U3 OOIIEH XMMMM) U OpraHu4deckor Xxumuu. @opMUPOBAHUE NAHHOW CHCTEMBbl 3HAHUMN
Py M3YYCHUU TpeaMeTa OO0EeCIeuuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BELIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XUMUMU.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
OTNPENIETEHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYeCKOW XUMHUU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce€ BEHIECTBAX JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MPEACTABJICHUS O XUMUYECKOHN CBSI3H, KIACCU(PUKAIMOHHBIX MPHU3HAKAX 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 M XMMHYECKOHM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHEe (YHKIMA 3TOro 3aKoHa — OT oOoOmaromen 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUS
nononHsieTcss B Kypcax 10 w11 KimaccoB naneMeHTaMu  COAEp)KaHUA, HMEIOIIUMHA
KyJIbTYpOJIOTHYECKUA W TIPUKJIAJAHOW XapakTep. OTH 3HAaHHUS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XHMHUU C JPYrUMHU HayKaMH, PAacKpbIBalOT €€ pojb B IO3HABATEIBHOU U
MPAKTUYECKOU JIEATEILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHUIO YBKEHHUS K IPOIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPUIOKCHHA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XMMHEH,
KPUTUYECKH OCMBICIIUBATh MH(DOPMAIIMIO U MPUMEHATHh €€ /ISl MOIOJTHEHUS 3HAHHWM, PEIICHUS
MHTEJUICKTYAJIbHBIX U SKCIIEPUMEHTAJIbHBIX HCCIEI0BATEIILCKUX 3a7ad. B 1emoMm coaepxkaHue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHuaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHUE POJIM XMMHUHU B PEIICHUM SKOJOTHYECKUX MPOOJIeM, a Takke MpoliaemM cOepekeHUs
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrPaMMOM IO XMMHUHU TOJAXOJbl K ONPENEICHUIO COJAEpPKaHUS U MOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: pEIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
00paboTku HWHPOpMAIK, HEOOXOAUMBIX JUISI TPHOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIIEA0BATEIbCKON AeATCIbHOCTH, 3aHIMAIOIICH BaXKHOC MECTO B ITIO3HAHUU XUMUU.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
Ha ypOBHE cCpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTePUCTUKHU LeJell M3ydeHMsI IpeJAMETa HalpaBICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, MPAKTUUYECKON MESITEIbHOCTH YeJIOBeKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C METOJMYECKOW TOYKH 3pEHHS TaKOH TOAXOI 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 (opmMupoBaHHE CHCTEMBl XUMHUYECKMX 3HAHUH KaK BaXHEHINEH COCTABJISIOIICH
€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 Pa3BUTHS U CTAHOBJICHUS;

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
MOBCETHEBHOM JKU3HH;

® 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 YTOUHEHA U CKOPPEKTUPOBaHA 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 TMOATOTOBKY BBIMYCKHHMKa 0OIIe00pa3oBaTeNbHON  OpraHu3allvy,
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 cBia3u ¢ aTUM mpu uM3ydeHMHM mpeaMera «XHUMHS» JOMHUHUpPYIOLIEE 3HAUYCHUE
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanus  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHUIO 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,
MIOKMCKA, aHaluM3a M 00paboTKM HHPOpPMALKU, HEOOXOTUMBIX s HPUOOpETEeHHs 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 OpPraHM3M 4YeJIOBEKa U MPHUPOJHYIO CPEdy;

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 JJIsl IOWCKA U aHalu3a Y4eOHOW U HayYHO-TIOMYISIPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTH, IIPH INIAHUPOBAHNU U ITPOBCACHUU XUMHUYCCKOT'O SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaAXHOH pOJMM B  PEHIGHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPrETUYCCKUX PECYPCOB M COXpPAHCHHUA HNPHUPOIHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/I06peT€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCHICHI/Iﬁ B CUTyaluAX, CBA3aAHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueOHOM maHe cpemHero odmiero oopazoBaHus mpeaMer «Xumusy 0a30BOTO YpOBHS
BXOIUT B COCTaB HpeI[MCTHOfI o0Oiactu «ECTGCTBGHHO-Hay‘IHI)IG MpEeaAMETBID».

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



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu  OpraHudeckux  BemiecTB.  HomeHkmartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3liaMu OpraHWYecKUX BELIECTB M MaTepHajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYII
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHHME, TOMOJIOTHYECKHH pAx. MeTaH W 3TaH — MNpocTeHimue
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMWIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakius noaumepusanun). [logydeHrne CHHTETHYECKOTO KaydyKa U Pe3HHBbI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruApUpOBaHUs, TaJIOreHUPOBAHUS, THAPATAIIIHI, TOPEHUS), TOJIyYEHUE U IIPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2ani02eHUpO8anUs U HUMpPOBAHUs), NOYUEHUE U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e& mpoucxoxaenue. CrnocoObl mniepepalOTKH HE(PTH: TMEPEeroHKa, KPEeKUHT
(TepMHUECKH, KaTaTUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsS BELIECTB U MX INPEBPALLEHUI: O3HAKOMIIEHHUE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Boluucnenuss mo ypaBHEHHMIO XHUMHUYECKOM peakuuu (Maccbl, 00BEMA, KOJUYECTBA
MCXOJHOTO BEIISCTBA WM TPOAYKTa pEaKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopojacoaep:xanme oprannyeckue coeinHeHust

[IpenenpHBIE OTHOATOMHBIE CHUPTHI. METaHOT M JTAHON: CTPOCHHE, (PH3MYECKHE W
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BoopoIHbIe CBSA3M MEXKIY MOJICKYJIaMH CupToB. JleiicTBHe MEeTaHOJIa U 3TaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIUPTHL. JTUJICHTIUKOJIb W TJMIEPUH: CTPOCHHE, (u3mueckue u
XHUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO MIEIOYHBIMUA METAJIAMU, KAYeCTBCHHAS PEAKIUs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
STHJICHTJIUKOJIS.

@deHoM: CTpOSHHWE MOJIEKYIbl, (PU3UYECKHEe W XUMHYECKHE CBOHCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTyYeHHUE U TIPUMEHEHHE.

OIHOOCHOBHEIE Tpe/IebHbIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KHUCIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
Tepu(UKaMK), TOJydeHHe W TpuMeHeHne. CTeaprHOBas M OJICMHOBAas KHUCIIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHUCIOT. MbllIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBo1oB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBIEeHHE, OpOXKEHHE TJIOKO3bI), HAXOXKJACHHE B MPHPOJC,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelicTBue raunepuHa ¢ ruapokcugom Mmenu(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Borunicnenuss 1o ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00BEMa, KOIWYeCcTBa
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCoAepIKale OPraHunYeCKIE COSAMHEHMUS.

AMUHOKUCIOTBI Kak aMQOTEepHbIE OpraHu4YecKue coeauHeHus. Dusznueckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJNKOB: THIPOJW3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

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

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHSATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepuMEHTAJIbHbIE METO/Ibl M3Y4YEHHUs BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSTHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUs, aHadu3, CHHTE3, KiIaccupuKauus, TMEepUOJUYHOCTh, HAOMIOJEHUE, HW3MEpEHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Ouocdepa, oOOMEH BEIIECTB B OpraHusMe, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

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

TexHonorus: muIIeBbIe MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPECTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripeielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CIOKHBIX BEIIECTB
II0 Tpynnam M rnepuosiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HEMoJsipHas W TOJIApHasi, 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.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUSI HEMETAJUIOB (Ha MpUMepe KUCIOpoa, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramnsl. Ionoxenue metaimoB B llepuoanueckoi cucteMe XUMHUYECKUX 3J1eMEHTOB /1.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XVUMUYECKHE CBOMCTBA BaXHEHIIMX METANIOB (HATpUM, Kauui, KalblHi, MarHui,
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
KoJuleKuu «MeTauibl U CIJIaBbl», 0Opa3lloB HEMETAIIOB, PEIICHHE SKCIEePUMEHTAIBHBIX



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

Pacuérnble 3amaum.

Pacuérel mMaccel BemecTBa WM 00BbEMa Ta30B M0 M3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH SKOJOTUYECKON, SHEPTETUUYECKOM U MUIEBOW 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 MuHpe BEIIECTB W MaTEpHAlOB: BAXHEHIINE CTPOUTENIHHBIC MaTepHabl,
KOHCTPYKIITMOHHBIE MaTepHasibl, KPacKd, CTEKJIO, KepaMHKa, MaTepHalIbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XUMHST W 3]I0POBBhE YEJIOBEKA: TMpaBWJIAa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPEMApaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 xmacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYIHBIX TOHSITHH,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJu3,  CHUHTe3,  Kiaccupukauus,  MEPUOJUYHOCTb,  HAOIMIOJEHHE,  IKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PavoaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, TeJ0, 00BEM, arperaTHOe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE IOPOIbL, MOJIE3HBIE HCKOTIaeMbIE, TOTUIMBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTE€PHAIOB, 3JEKTPOHHAs MPOMBILIIEHHOCTD,
HaHOTEXHOJIOTHUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3ylbTaTaM OCBOCHHUS OOyJarOIIUMUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero oOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaroOIIMUXCS PYKOBOJICTBOBATHCSI B CBOEH JESTENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS INpeaMeTa «XHMHA» JOCTHTAIOTCS B EIUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IPaXXJaHCKOro OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUIAMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

NIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YU€OHOH EATENIbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XHMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS] HAayKH €CTh Pe3yNbTaT JUIMTENIbHBIX HaONIOJCHHH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TOBEJICHUE W TOCTYIIKM CBOWX TOBAPHUIICH C TIO3HIIHIA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3MUECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOKAIOIIMX 3JOPOBBIO M KU3HHU JTFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH M IPYTHX BUAAX JCATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI M0 XUMUU;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccuu U peaau3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aIbHOTO XapakTepa HKOJIOTHYECKUX MPo0sieM, BIUSHUS SIKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHS NEHCTBUI, MPHUHOCSIIMX BpPEJ OKPYXKAloIled MPUPOTHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCS UMHU B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
palMOHAIBLHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LIEJI0CTHOIO MPEJICTaBICHUs 00 OKpYyXaroIEeM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJICHHOCTH U BaXHOM pOJIM B CO3JaHMM HOBOM 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHI YCHEITHOTO TPyJda U SKOJIOTUIECKA KOM(OPTHON KU3HU KaXKJIOTO YJIeHA
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKOM IeSTEIbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HaYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMeTHBIE) OOIIeHAYYHBIC TIOHATHS, OTPAXKAIOIINE 1IETOCTHOCTh HAYYHOU KapTHUHBI MUPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEeMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBAaHNE, HAOMIOACHUE, U3MEPEHNE, DKCIIEPUMEHT U JPYTHUE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QPYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOy4aroIIMXCS  KCIOJb30BaTh  OCBOGHHBIE  MEXIUCIHUILTMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH 1eHCTBHAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNUu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI AESATEIBHOCTH C MOCTABICHHBIMU 1IEJISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE MOHITHS JUII 00BSICHEHUS OTJCIBHBIX (DAKTOB U SIBIICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM MPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSIX, (OPMYIUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHAYeCKass (opMysia, YpaBHCHHE XHMHUYECKOW pEakIMu — TMPH PEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIESCTB U XUMUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
T GOPMHUPOBAHUS THIIOTE3BI TIO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBACMBIX CYXKIICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopMylIHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOJOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUJIOB U (OpPM NPEICTABICHUS, KPUTUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIB30BAHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KAauecTBE CpEACTBAa MpH paboTe ¢ XUMHUYECKOI
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH J1€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYNIaTh C IPE3EHTALMEl pe3yabTaTOB IO3HABATEJIbHOM AEATEIBbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
HCCIIEIOBAaHUH IYTEM COIIACOBAHUS MO3ULIMN B X0Z€ 00CYX/IeHUsI U 0OMEHA MHEHUSIMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ IeNu W 3a/a4d, KOHTPOJIMPOBATh M 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATEIILHOCTH HAa OCHOBE CaMOaHalIM3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUMHUsD OTPaXKaloT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHpa, POJIM XMMHUU B TO3HAHUU SBJICHUNW MNPUPOABI, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOTOJArarouue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
ANIEKTPOOTPHUIATENIFHOCTh, XUMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIIMOHANBHAS TPYIA, paguKal, H30Mepus, W30MEepbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKalIUe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS OPraHUUYECKUX
BemectB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYSHUH U 0€30MaCHOM HCIIOJIb30BAHUH BAXKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
MX B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
Y YpaBHEHUW XMUMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJEIIA MOJIEKYJ OpPraHMYECKUX BELIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOAEpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCIMHEHUs), JaBaTh MM Has3BaHMA 1O cucreMmarnuyeckoir HomeHknarype (IUPAC), a rtakxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTUIICH, STHJICHIJMKOJb, TIHLUEpUH, (eHod, (GopManbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIOK03a, (QPYyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiecTB A. M. byriepoBa /11 00bSCHEHUS! 3aBUCMMOCTH CBOWCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XAMUYECKHE CBOMCTBA TUITUYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmall, LeJIo03a, aMHMHOYKCYCHAas KHCJIOTa), WJUIIOCTPUPOBATh
TCHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HedTb, MPUPONHBIA Tra3, Yroib), CHOCOOBI HUX MEpPepadOTKU M MPaKTUUYECKOEe MPUMEHEHHE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHHA TPOBOANWTH BBIYUCICHHUS 110 XUMHYECKUM YpaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO U3BECTHHIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MIIHM MMPOIYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIS IPUHATUS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUSAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMH IO BBIOJIHEHUIO Ja00PaTOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KayeCTBCHHbIC pEAKIMU OPraHMYECKUX BEILIECTB, JCHATypalus OelKoB Mpu
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThI
XMUMHUYECKOTO DKClepuMeHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX pEaKIuil u
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJTy4aeMyI0 U3 pa3HbIX MCTOUYHHUKOB (CpeAcTBa MaccoBoi MHPopMaruu, IHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBHJIa 3KOJOTMYECKH 11e1eco00pa3Horo
MOBEJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKpy>Karollel MpUPOJHON Cpelbl, 0CO3HAaBAaTh OMACHOCTh BO3JEHCTBMS Ha *KHUBbIE OPraHU3MbI
OTpeNIeNIEHHBIX OPraHMYeCKUX BeUIeCTB, MOHMMas cwmbici mokaszarens IIJIK, mosicHsaTs Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA00BUIAIUX OOYYAIOIIMXCSA: YMEHME HCIOJIb30BaTh pPeElbe(dhHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyecKas XUMUs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJCTABJICHUN: O XHMHYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KApTUHBI MHUpA, POJIM XMMHH B TO3HAHWUW SIBJICHHA TPHUPOJBI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIbTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYeCKUX 3a/ad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISPHBIM O0BEM, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTEIICHB
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYCCKAS NUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peakIWH, XHMHYECKOE€ paBHOBECHE); TEOpPUM U  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS DHEPTUU MPH XUMUYECKUX
peaknusx), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMHUHU, MHPOBO33pEHUECKHE 3HAHUS,
JeXalue B OCHOBE IMMOHUMAaHMSI NPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHUI,
(hakToNIOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30MacCHOM HCMOJIb30BaHUU
BYKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPAKTUUYECKON IEATEIHHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC MPU3HAKU MOHSATHUM, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPH ONHWCAHUU HEOPraHHMYECKUX
BEIIECTB U UX MPEBpaIllCHU;

chOpMUPOBAHHOCTh YMEHUN HCMOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JUIS COCTaBIICHUS
dbopMyn BelIeCTB M YpaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIid Tras,
YIJICKUCIBIN ra3, aMMUak, TraméHas H3BECThb, HeraméHasi M3BeCTh, NMHUTHEBas COJAa, MUPHUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJTn4yeckasi, BOJOPOJHAs) B COCAUHEHHSIX, TUIN KPUCTAIITUYECKONW PEMIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTnHEeHUN (TTPOCThIEe BEIIeCTBA — METAILJIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINH;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKHUX JJIEMEHTOB U UX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUMX BEIIECTB PA3JIMYHBIX KJIACCOB, IIOATBEPKIATh CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
MpU3HaKaM (YMCIy W COCTaBy pEarupyrollux BEIIeCTB, TEIUIOBOMY J(PQEeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuil MOHHOrO OOMEHAa, YUMThIBAsl YCIOBHUS, NMPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHMYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOIO PAaBHOBECUS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOTHI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJCTaBICHUH 00 OOLIMX HAayYHBIX MPUHIMIAX U 3KOJOTMYECKUX MpolieMax XMMHUYECKOIo
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHYECKHUX
peakuMsx, Macchl BelIECTBAa MM 00BbEMA ra3oB 10 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUN cOOIIONATh MpPaBUiIa MOJIb30BAHUS XUMHUECKON MOCYH0H U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue NEpOKCHIA BOJOpPOJa B MPUCYTCTBMM KAaTalU3aTopa, ONIPEAETICHHUE CpPEelbl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMSI, pEIIeHUE SKCIEePUMEHTATbHbBIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIIEPHUMEHTa B (hopMe 3allHuCH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MaccOBOMl KOMMyHMKaluu, VHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATh MpaBHJAa SKOJOTUYECKH IIeJIecCO00pa3HOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpe/eIEHHBIX BEUIECTB, MOHMMAas cMblca nokaszarens [1/IK, nosicHsITh Ha nmpumepax crocoObl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METO/AaX IMO3HAHUS BELIECTB U XMMHUECKUX SBJICHUM;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N HanvenoBannepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/m | TeMOpOrpamMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKkuepadoTh (wipposeIe)
o0pa3oBaTebHbIEPECYPCHI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsI OpraHUYECKUX 3
coenuHenuit A. M. bytieposa
Hroromnopaszneny 3
Paspnen 2.Yriesogopoabt
51 [IpenenbHBICYTIEBOIOPOIABI — 5
aJIKaHbI
59 HenpenenbHble yrieBo10poabl: 6 1
QJIKeHbI, AJIKa/IMEHBI, AITKIHBI
2.3 ApoMaTHYECKUEYTIECBOI0POIbI 2
54 [IpupoaHble HCTOYHUKU 3 1
yIJIeBOJIOPOIOB U UX IepepaboTka
Utoro no pazneny 13
Paznen 3.KuciaopoacoaepskanmueoprannyeckuecoeIuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHoBbie 7 1
KucnoThl. CloKHBIE YPUPHI
3.3 VraeBoanl 3 2




Uroro mo paznueny 13

Pasnen 4.A30Tcoaep:kanmmeoprannyecKuecoeInHeHust

4.1 AMuHBl. AMUHOKACIIOTHEL. benku 3

Hroromnopaznemy 3

Paspnen S5.BbicokoMoJIeKy IsIpHbIECOEIMHEHUS

5.1 [Tmactmaccrl. Kayaykn. Bonmokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34




11 KVIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIIPOrpaMMbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
Paznen 1.TeopeTnuecKkueoCHOBLIXUMHH
CrpoeHue aTOMOB.
[Tepronnueckuii 3aKOH U
1.1 [epuoanyeckas cucrema 3
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
19 CrpoeHueseniecTna. 4
' MHOrooGpa31eBenecTs
1.3 XHUMHUYECKUEPECAKITUN 6 1 1
Hroro mo pazgeny 13
Pa3znen 2.Heoprannueckasixumust
2.1 Mertamib 6
2.2 Hemerans 9 1
53 CBs13b HEOPraHUYECKUX U 5
' OpPraHMYECKUX BEILEeCTB
Utoro no pazneny 17
Pa3zpen 3.XuMus 1 ;Ku3HbL
3.1 XUMUS U )KU3Hb 4
Uroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KosnuyecrBouacos
Jatau3zy DJleKTpoHHbIenu¢poBHICOOPa30B
n | Temaypoka Bce KoHTpoJbHBI IIpakTU4ecku
YyeHUs aTe/IbHbIEpecypchl
/ ero | epadorsl epadoThl
n
[IpeameT opraHn4ecKON XUMHH, €€
BO3HUKHOBEHUE, Pa3BUTHE U 1
3HaYeHUE
Teopust cTpoeHUsT OPraHUYECKUX
coenuHenuii A. M. byrneposa, eé 1
OCHOBHBIE IT0JIOKEHUS
IIpencraBnenue o kaaccu(puKaum
OpPraHUYECKUX BEIIECTB.
Homenknarypa (cucremMaruueckasi) u 1
TpPUBHAJIbHBIC Ha3BAHUS
OpPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKUH psif
MertaH u 3TaH — npocTenme 1
IPEJICTaBUTENIN AJIKAHOB
AJIKEeHBI: COCTaB U CTPOEHHE, 1
CBOMCTBA
OTHIIEeH U MPONUIIEH — MPOCTEeNIIne 1
MIPEJCTaBUTENN AIKEHOB
IIpakTuyeckas pabora Ne 1. 1 1




«HOJIy‘ICHPIC ATHUIJICHA U H3y‘IeHI/Ie
€r0 CBOMCTB»

Anxanuensl. byraguen-1,3 u
MeTmnoyraauen-1,3. [lomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJIKMHBI: COCTaB U OCOOEHHOCTH
CTPOEHHSI, TOMOJIOTUYECKHUM PS/I.
AuetnieH —
MPOCTEUIINITIPEACTABUTEIIbATIKUHOB

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKiuu

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TOKCMYHOCTH apeHOB

13

T'eneTnyeckas cBsA3b
YTJIEBOJIOPOIOB, MPUHAISKAIINX K
pa3IUYHBIM KJIaccam

14

[IpupoHbIE UCTOYHUKHT
YIIIEBOJIOPOIOB: IPUPOIHBIH ra3 u
MOINyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKH

15

[TpupoHBIC HCTOUHUKHU
YIJIEBOJOPOIOB: TIPUPOIHBIN T'a3 U
MOMYyTHBIE HE(TAHBIE ra3bl, HEPYTh U
MPOIYKTHI €€ mepepaboTKu

16

KonTtponpHas pabota no pazaeny
«¥YTI1€BOJOPOIBI»

17

Hpe,[[eJ'ILHLIC OHOATOMHBIC CIIMPTHI:
MCTAaHOJ U OTaHOJI.




Bopoponnasicssizb

18

MHOroaroMHbIE€ CIIUPTHI:
STUJICHTJIMKOJIb U TJINLEPUH

19

@eHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKre 1 XUMHIECKUE
CBOMCTBA, IPUMEHEHNE

20

Anpaerunbl: GopMabaeTUI U
areTagpJIeTHI. AIETOH

21

OAHOOCHOBHBIE MpEETbHbIE
Kap6OHOBBIe KHCJIOTBI: MypaBbHUHAaA
U YKCyCHas

22

[IpakTueckas padora Ne 2.
«CBONCTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

23

CreapuHOBast U OJICMHOBAS KHCJIOTHI,
KaK MPEICTaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

24

Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, KX MOTOIIIEE
JNEUCTBUE

25

CrnosxHble 3(hUpbl KaK MPOU3BOJIHBIC
KapOOHOBBIX KUCIOT.
[M'uponu3cnoxHBIXIUPOB

26

XKupsl: ruaponau3, NnpuMeHeHue,
Ouoorudeckas poJib KUPOB

27

VYrneBopl: cocTaB, KIacCH(PUKAIUS.
Baxwuerime npencraBuTenu:
TIII0K03a, PPyKTO3a, caxapo3a




28

Kpaxman u nemrnonosa kak
MIPUPOIHBIE TOJIMMEPEI

29

KoHnTponsHas paborta 1o pazaeny
«Kucnmopoacoaepxaine
OpraHUveCcKUue COSAUHEHHS»/
Bcepoccuiickas npoBepodHas
paborta

30

OO011as XapakTepuCTUKa
a30TCOJIEPIKAIINX OPTaHUIECKUX
coenuHeHuil / Becepoccuiickast
poBepoyHasi paboTa

31

AMWHEBI: METHIAMWH W aHUIINH

32

AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE
OPraHU4YeCKHUE COCANHEHUS, UX

ouonornueckoe 3HaueHue. IlenTuan.

benkukaknpupo HbIEBBICOKOMOJIEKY
JISIPHBIECOETUHEHUS

33

OCHOBHBIC ITIOHATHUS XUMHH
BBICOKOMOJICKYJIAPHBIX COC,I[I/IHeHI/Iﬁ

34

OcCHOBHBIC METOJbI CHHTE3a
BBICOKOMOJICKYJIAPHBIX COC,I[HHCHI/Iﬁ.
HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




11 KVIACC

Ne

n/
n

Temaypoka

KoaudecTrBo4acon

Bce
ro

KoHTpoJbHbIED
a0doThbI

IIpakTHYyeckue
padoTsI

Jarauzyyq
eHMs

JyleKTpOHHBbIeM(PPOBBICOOPA30OBATE
JIbHbIEPECYPChI

XUMUYECKUH JIEMEHT.
AToM. DiieKTpoHHAas
KOH(uUTryparust aToMoB

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKHX dJIeMeHTOB JI.
U. MenneneeBa, nx CBA3b C
COBPEMEHHOU TeOopHeil
CTPOEHHMS ATOMOB

3aKOHOMEPHOCTH
N3MCHEHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U
HUX COeIUHEHUN IO
TpyIaM U MepUoaM.
3HayeHHUEe NEePUOANIYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX DJIEMEHTOB
.. MeHpeneeBa B
Pa3BUTUHU HAYKU

Crpoenue BemiecTna.
XuMuueckas CBSI3b, €€
BUJIBI;, MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOU




cBs13U. BonopoaHasicBs3pb

BanenTtHoCTb.
DNEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHUS.
BemectBa MoJieKynsspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS

[Tonatne 0 aAuCIEpPCHBIX
cucreMmax. MIctTnHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 10J1s BenlecTsa B
pactBope

Knaccudukanus un
HOMEHKJIaTypa
HEOPraHMYeCKUX
coequHenui. [ eneTuueckas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, PA3INYHBIX
KJIaCCOB

Knaccuduxkarus
XHUMHYCCKUX PEAKIIUH B
HEOPraHUYECKOH U
OpPraHMYECKON XUMUHU.
3aKoH COXpaHEHHUs MacChl
BEIIIECTB; 3aKOH
COXpaHEHUS U
MpeBpAIEHUS SHEPTUU TTPH
XUMHUYECKUX PEaKIIHUIX

CKopoCTb peakium.




OOpatuMble peakIuu.
XUMHUYECKOE PAaBHOBECUE

10

[Ipaktuyeckas padora Ne 1.
«BnusiHue pa3an4HbIX
(haKTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DNEeKTPOTUTHIECKAS
muccormanus. Ilorsarue o
BOJIOPOJTHOM ITOKa3aree
(pH) pactBopa.
PeakmuunonnoroobmeHa.
I'mpponuzoprannyeckux u
HEOPraHNYCCKUXBEIICCTB

12

OKHCITUTEIIBEHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIJIAaBOB U
pacTBOPOB COJIEH

13

KonTpossnas pabora no
pazneny «Teopernueckue
OCHOBBI XUMHUI

14

Mertauibl, X MOJOXKEHHUE B
[lepuonnveckoit cucrteme
XUMUYECKUX 3JIeMEeHTOB /1.
. MenneneeBsa u
0COOEHHOCTH CTPOEHHUS
aTOMOB.
Oo6muedr3nuecKknecBonCcTB
amMeTalioB




15

CruiaBbl METAJIJIOB.
DNEeKTPOXUMHUYECKUHN PSif
HaIpsHKEHUH METaJUIOB

16

XHWMHUYECKUE CBOMCTBA
BAKHEUIIINX METAJLIOB
(HaTpui, Kanui, KaabIui,
Mar”uii, aJroMUHUI) U UX
COETMHEHU N

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJIH U UX
COEeIUHEHUN

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U X
COECOUHEHUN

19

[TpakTruueckast pabota Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
1o Teme «MeTaiuibi»"

20

Hemerannsl, X mojaoxeHue
B Ilepuoanyeckoii cucreme
XUMHUYECKHX 3JIeMEHTOB JI.
. Menneneesa u
0COOEHHOCTH CTPOCHUS
aTOMOB

21

dusnyeckue cBOMCTBa
HEMEeTaJUIOB. AJUTOTPOITUS
HEMEeTaJUIOB (Ha IpuMepe
KHCTIopo/a, cephl, pocdopa
U YIJepo/ia)




22

XMMHUYECKUE CBOUCTBA
rajJjioreHoOB, CEPhI U UX
COeIUHEHUN

23

XUMHYECKHE CBOUCTBA
a3ota, Gocdopa u ux
COeqUHEHUN

24

XUMHYECKHE CBOUCTBA
yriiepo/ia, KpeMHHS U X
COeqUHEHUN

25

[IpuMeHeHne BaxXHENIIINX
HEMETAIJIOB U UX
COEIMHEHU N

26

O06o00menue u
cHCTeMaTH3amnys 3HaHu| 110
TeMme «HemeTamisny.
Brranciaenus mo
YpaBHEHUSM XUMHUYECKHUX
peaKkuui u
TEPMOXHUMHUYCCKUE PACUETHI

27

[TpakTrueckas padota Ne 3.
«Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
o Teme "Hemeramnsr"»

28

KontponbHas padoTa no
TeMaM «MeTaibl» U
«HemeTtamie»

29

HeOpFaHI/I‘-ICCKI/IC u
OpraHn4eCKucC KHUCJIOTHI.
HeOpFaHI/I‘-ICCKI/IC u




OpraHu4eCKUC OCHOBAHUA

30

AmpotepHbIe
HEOpPraHWYECKUE 1
OPraHNU4YeCKUE COCTUHEHUS.
I'eneTnyeckas CBsA3b
HEOPraHUYECKUX U
OPraHMYeCKHUX BEIIECTB

31

Pons xumun B
oOecreueHNH
9KOJIOTHYECKOH,
SHEPreTUYECKON U
MUIEBOI OE30MaCHOCTH,
Pa3BUTHH MEIWITHHBI

32

[IpencraBnenus 06 oOmMUX
HayYHBIX MPUHLUIAX
MIPOMBIIIJIEHHOTO
MOJTYYCHHS] BAXKHEHUIITNX
BEIIECTB

33

Yenosek B MHUPE BEIIECCTB U
MaTCpuraioB

34

XUMHUA "
3JI0POBLEYCIIOBEKA

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl CpeIHero
0011ero o6pa3oBaHus

TeopeTnuecKkrneoCHOBBIOPTraHNYECKOMXUMUHT

1.1

CpopMHpPOBAHHOCTh TPEACTABICHUN O XUMUYECKOU
COCTABIISAONICH €CTECTBEHHOHAYYHON KapTUHBI MHUPA,
poJI XMMHWHM B TIO3HAHWH SIBJICHUW TPHUPOJBI, B
(OPMHUPOBAHUH MBITIUICHUS W KYJIbTYPBI JTHYHOCTH, €€
(GYHKIIMOHATFHON TPaMOTHOCTH, HEOOXOAMMOM ISt
pelIeHusT TPAKTUYSCKUX 3aJad M IKOJIOTHYCCKH
000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 30pPOBBIO H

MIPUPOJIHON Ccperie

1.2

Bnanenue cucremodl XMMHUYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraloife MOHATUS (MOJIEKyIa,
BaJICHTHOCTb,  3JIEKTPOOTPHUIATENILHOCTh,  CTENEHb
OKHUCJICHUS, XMMHYECKass CBS3b, MOJb, MOJSpHas
Macca, MOJISIpHBIH OO0BEM, YIJIEpOJHBIM  CKEJET,
dbyHKUMOHANbHAS  TpyINNa, pajgukan, H30Mepus,
U30MEpbl,  TOMOJIOTHUECKUH  psll,  TOMOJOIH,
VIIEBOAOPObI,  KUCIOPOA- U  a30TCoAepKaliue
COeMHEHUsl, OHOJOTUYECKH AaKTUBHbIE BeIIECTBA
(yrieBojapl, JKUpPBI, OCJIKH), MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS); TEOPHH U 3aKOHBI (TEOPUs. XUMHUYECKOTO
cTpoeHusi oprannueckux BemiectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK  XUMHH,
dakTosOrMUecKue CBEIEHHS O CBOMCTBaX, COCTaBe,
MOJIy4eHU N u 0e30MmacHOM MCIOJIb30BaHUU
BOXHEHIINX  HEOPraHWYECKHMX M  OPTaHUYEeCKUX
BEIIECTB B OBITY M MPAKTUYECKOW JESATENbHOCTH

YCJI0BCKa

1.3

Cq)OpMI/IpOBaHHOCTL YMGHI/Iﬁ BBISABJISITE XaPAKTCPHBIC
IMPpU3HAKH HOHHTHﬁ, YCTaHaBJIMBATh HUX B3aMMOCBA3b,

HCIIOJIB30BaTh COOTBCTCTBYIOIIIUC IOHATHUSA npu




ONMCAaHWH COCTaBa, CTPOEHUS M NpPEBpaIlCHUN

OPraHUYEeCKUX COCTUHEHUIN

1.4

c(OpMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh
XUMHYECKYIO CUMBOJIUKY JUISL COCTaBJICHUS
MOJIEKYJSIPHBIX U CTPYKTYPHBIX  (pa3BEPHYTOM,
COKpaméHHOM) (OpPMYII OPraHUYECKUX BEIIECTB H
YpPaBHEHUN XHMHUYECKHX pPEaKLHil, H3roTaBJIMBATh
MOJIETTM  MOJIEKYJI ~OpPraHM4YeCKUX BEUIECTB  JUIS
WJUTIOCTPALIMU UX XUMUYECKOTO M TPOCTPAHCTBEHHOTO

CTPOCHHUSI

1.5

CdopMHpoBaHHOCTH yMEHUH YCTaHABJIMBATH
MPUHAJUIE)KHOCTh U3YYEHHBIX OPraHMYECKUX BEIIECTB
[0 UX COCTaBY U CTPOEHHIO K OIpeneIEHHOMY Kilaccy
(rpynmne) coeavHEHUN (YriaeBOAOPOIbl, KUCIOPOA U
a30TCOJIEp>Kallie COETUHEHHS], BBICOKOMOJIEKYIIIPHBIE
COe/IMHEeHUs), JaBaTh UM Ha3BaHM o

cucremarnueckoit Homenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTh  yMEHHUS  ONPENENATh  BUIbI
XMMHYECKON CBSI3U B OPraHUYECKHX COEIWHEHUSX

(omMHApHBIC W KPATHBIC)

1.6

ChopmMupoBaHHOCTh YMEHUSI MPUMEHSTH: MOJIOKEHUS
TEOpUH CTPOCHHUSI OpraHuveckux Bemects A.M.
byrnepoBa s OObsICHEHMs] 3aBUCHMOCTH CBOWCTB
BEUIECTB OT UX COCTaBa M CTPOCHHUSA; 3aKOH

COXpaHCHHUA MAaCChl BEIIECTB

VYTI1€BOIOPOIBI. Kucnopoaconepxariue u
a30TcoJepIKaIIne OpraHUYeCKHe COEIUHEHNS.

BBICOKOMOHCKYHﬂpHLICCOG,HI/IHeHI/IH

2.1

CdhopMupoBaHHOCTD yYMEHHH IIPUBOJIUTD
TPUBMAJbHbIE HA3BaHUS OTHEJIBHBIX OPraHUMYECKHX
BEIIIECTB (3THIIEH, IIPOIHJIEH, alleTUIEH,
STUJICHIJIMKOJb, TIHUIEepUH, (eHom, dopManbaeru,
aleTanbJeru], MypaBbUHas  KHCJIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAs KHUCJIOTA, CTEAPUHOBAs KHUCIIOTA,

TJII0K03a, PPYKTO3a, Kpaxmall, IeJITI0I03a, TIIUIUH )

2.2

ChopMHpoBaHHOCTD YMEHUH  XapakTepu30BaTh
COCTaB, CTpOEHHE, (U3MUECKHE U XUMHUYECKHUE

CBOMCTBAa THUIIMYHBIX HpeﬂCTaBHTCHCﬁ Pa3JIMYHbIX




KJIacCOB OPraHUYeCKUX BeIIeCTB (MeTaH, JTaH,
OTWJICH,  TPONMWIEH,  aleTwieH, OyramueH-1,3,
MeTwiOyraauen-1,3, OeH30/, METaHOJI, JTaHOI,
STHJICHTJINKONb, TIUIEPUH, (ECHONI, areTaabIeTu,
MYpaBbUHAs U YKCYCHAas KUCIIOTBI, IVIFOKO3a, Kpaxmall,

LEJTI0JI03a, aMUHOYKCYCHAs KUCIIOTA)

2.3

CdhopMupoBaHHOCTB YMEHHUS WUTIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXTY TUITUYHBIMA
NPEJCTaBUTEISIMU PA3TUNYHBIX KJIACCOB OPTraHHMYECKHX
BEIIECTB YpaBHEHUSMU COOTBETCTBYIOIINX

XUMHNYECKHUX peammﬁ C HCITIOJIB30BaHUEM

CTPYKTYPHBIX (GOpMYIT

24

CdopmupoBaHHOCTH YMEHUS XapaKTepU30BaTh
UCTOYHUKU  YIJIEBOJAOPOJHOTO  ChIpbsi  (HEPTH,
MPUPOHBIN Ta3, YroJib), CIOCOOBI X MEPEepadOTKH H

MPAKTHYECKOE MPUMEHEHUE IPOAYKTOB IIepepaboTKU

XUMUS U KU3Hb. PacuéThl

3.1

ChopMHpPOBAaHHOCT, yYMEHHH BJIAQJE€Th CHUCTEMOM
3HaHUUA 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHMS,
UCIOJIb3YEMbIX B XUMHU TPU H3YyYCHHH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOMIOACHHWE, W3MEPEHHE,
JKCIIEPUMEHT, MO/IETUPOBAHUE), HCIOJIb30BATh
CUCTEeMHbIE XHMHYECKHE 3HaHUS JUISl [PUHATHUSA
pelieHnid B KOHKPETHBIX JKMU3HEHHBIX CUTYyallUsX,

CBA3aHHBIX C BCIICCTBAMU U UX IPUMECHCHUEM

3.2

CdopmupoBaHHOCTh yMEHUN COOJIOAATH MpaBUIIA
M0JIb30BAHUS XUMHYECKON MOCyH0N U 1ab0opaTopHBIM
obopymoBaHHEM, a TaKkKe MpaBuia oOpalmleHus ¢
BELIECTBAMU B COOTBETCTBHU C HHCTPYKIHSIMH IO

BBIITOJIHCHHUIO J'Ia60paTOpHLIX XHUMHNUYCCKHX OIIBITOB

3.3

ChopmupoBaHHOCTH ~ yMEHUN  IJIAaHUPOBAaTh U
BBITIONTHATh XUMUYECKHI SKCIIEPUMEHT (TIpeBpallieHus
OPraHWYEeCKUX BEUIECTB MPH HArPEBaHUU, MOJTyYEHUE
STUJIEHA W W3Y4YEHHE €ro CBOMICTB, KaueCTBEHHbIE
peakluMy OpraHUYeCKUX BEIIeCTB, JeHaTypauus
OENKOB MU HArPEBaHWH, IBETHBIE PEAKIINKU OEITKOB) B
COOTBETCTBUU C TMpaBHJIAMU TEXHUKH O€30MaCHOCTH

npu oOpalleHnu C BeIIeCTBaMH U JIabOpaTOPHBIM




o0opynoBaHueEM; IIPEACTABIIATh pe3ynbTaThl
XMUMHUYECKOTO JKCIepUMEeHTa B (QopMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIIUX peakuuii u

(dbopMyITUpPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yIhTaTOB

3.4

ChopMupoBaHHOCTh YMEHHI MMPOBOIUTH BBIUYUCIICHUS
M0 XWUMHUYECKUM ypaBHEHUSIM (Macchl, 0OOBEMA,
KOJIMYECTBA HCXOJHOTO BELIECTBA WM IIPOJYyKTa
peakiuu Mo M3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJHOTO M3 MCXOJHBIX BEUIECTB WM NPOIYKTOB

peaxiun)

3.5

CdopMHpoBaHHOCTH yMEHUH KPUTUYECKU
AHATM3UPOBATH XUMHYECKYIO nH(OpPMAIIHIO,
MOJIy4aeMyl0 H3 Pa3HBIX HCTOYHUKOB (CpeacTBa

MaccoBoi nHpopmaruu, cetb UHTEpHET U apyTHe)

3.6

CpopMHpPOBAaHHOCT, yMEHHH COOJOATh TpaBUiia
9KOJIOTHYECKH 11eJ1ecO00pa3HOro MOBeAEHUS B ObITY U
pr,llOBOﬁ ACATCIIBHOCTU B LCIIAX COXpPAHCHHUA CBOCTO
3I0pOBbSl M  OKpYXKalolled MNPUPOAHON  Cpelbl,
OCO3HaBaTh OMACHOCTb BO3JEHCTBUS Ha IKHUBbIE
OpraHu3Mbl OMPEIENEHHBIX OPraHUYECKUX BEIIECTB,
noHuMass cmbicn  mokazatenss  [IJIK  (mpenenbHO
JOIYCTUMOW KOHILIEHTpPAllUK), MOACHATh Ha MpUMepax
CocoObl  YMEHBIIEHHs] U NPEJOTBpAIICHUA HX

BpPC€AHOI'O BOS,Z[GfICTBPISI Ha Opraiu3M 4€JI0BCKa

11 KIJACC

Koanposepsiemorope3yJjibtara

IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI 0CBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHEro
001ero oopazoBaHus

TeOpeTI/I‘IeCKI/IeO CHOBBIXUMHH

1.1

Bnanenue cucremoil XMMHUYECKMX 3HAHUM, KOTOpas
BKJTFOYAET: OCHOBOIIOJIArAIOTUE TTOHATHS (XUMHUSCKUN
9IIEMEHT, aTOM, JJICKTPOHHAst 000I0YKa aToma, S-, p-, d-
JNIEKTPOHHBIE OPOWTANM aToOMOB, HOH, MOIEKya,
BAJICHTHOCTh,  JJIEKTPOOTPULATENBHOCTD,  CTENEHBb

OKHCJICHUS, XUMHWYCCKaA CBA3b, MOJIb, MOJISIpPHAA Macca,




MOJISIPHBIA O00BEM, KpUCTAUTMYECKAsl PENIETKA, THIThI
XUMUYECKUX peakuui (OKHCITUTENBHO-
BOCCTAaHOBUTEJIbHBIC, 3K30- UM  JHJOTEPMHYECKHE,
peakuuu HOHHOIO OOMEHa), pacTBOp, AJIEKTPOJIUTHL,
HEAJICKTPOJIUTBI,  DJICKTPOJIUTHYECKAS JAUCCOIMALINS,
OKHCJIUTENh, BOCCTAHOBUTEINb, CKOPOCTh XUMHUYECKOU
peakiuy, XMMHUYECKOe PAaBHOBECHE); TEOPHUHU U 3aKOHBI
(Teopust ANEKTPOIUTUYECKOM JICCOLIMAIINH,
Ilepuomnueckuii 3axkon .M. MenneneeBa, 3akoH
COXpaHEeHHS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK ~ XUMHUH, (DAKTOJIOTHUECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, TIONyYEeHUU U
0e30macHOM WCIOJIb30BaHUN BOKHEHTIINX
HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOU

JCATCIIbHOCTHU YCJIIOBCKA

1.2

ChopmMupoBaHHOCTh YMEHUN BBISBISATH XapaKTepHbIE
NPU3HAKK W B3aMMOCBS3b M3YYEHHBIX ITOHATHUH,
IPUMEHATh  COOTBETCTBYIOLIME  IOHATHSA  IIPH
ONMCAHUH CTPOEHUS M CBOMCTB HEOPraHUYECKUX
BEUICCTB U HUX IPEBPALICHUN; BBISBIATH B3aMOCBS3b
XMUMHYECKHX 3HAHHUU c HOHATHIMHU U
IPEICTABICHUAMH  JPYIMX  €CTECTBEHHOHAYYHBIX

mpeaMETOB

1.3

BnaneHue 0CHOBHBIMU METOJIaMHU HAYYHOTO TTO3HAHMS
BCIIECTB W XUMHUYECKHX sBJeHUN (HaOIIOICHUE,

U3MEpEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE)

1.4

CdopmupoBaHHOCTH yMEHUM OTIpeETATh
BaJICHTHOCTh M CTENEHb OKHCICHUS XUMUYECKUX
9JIEMEHTOB B COEJAMHEHUSAX Pa3IMYHOTO COCTaBa, BUJ
XUMHUYECKON CBSI3U (KoBasIeHTHaH, WOHHAs,
METaJIJIN4ecKas, BOJOPOAHAS) B COCIWHEHUSX, THII
KPUCTAJUIMYECKON PEmIETKH KOHKPETHOIO BELIECTBA

(aTOMHaH, MOJICKYJIAPpHAsA, HOHHA, MeTaJ'IJII/I‘-IeCKaH)

1.5

ChopMUpOBaHHOCTh YMEHHUH ONpEAessATh XapakTep
cpelpl B BOJHBIX pacTBOpaXx HEOPraHUYECKUX

COEIMHEHUN

1.6

ChopMUpOBaHHOCTH ~ YMEHHMS  KJIacCU(HUIMPOBATH

XUMHUYCCKHUEC PpCAKIOUH TII0 PpPa3JIMUHbIM IIPpHU3HAKAM




(4MCITy ¥ COCTaBY PEearupyromux BEIECTB, TCINIOBOMY
3P deKTy peakiuu, U3MEHCHUIO CTENEHEH OKUCICHUS
9JIEMCHTOB,  OOPAaTUMOCTH  PCaKIMH,  YYaCTHUIO

Karaau3aTopa)

1.7

ChopMupoBaHHOCTE YMEHHI COCTABJIATH YpPaBHEHUS
peaKuuii pa3jInYHbIX TUIIOB, MOJIHBIE U COKpAIIEHHbIC
YpaBHEHUsI PEAKIMH HMOHHOTO OOMEHa, Y4YUTHIBas

YCIJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIIA

1.8

ChopMupoBaHHOCTh YMEHHH HPOBOJUTH PEAKIHH,
MOJITBEPKIAIONINE Ka4eCTBEHHBIH COCTAaB PAa3IMYHBIX
HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM
nyTéM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PacTBOpax

HEOPraHN4YCCKUX BCUICCTB

1.9

ChopMupoBaHHOCTh YMEHHI pPACKpBIBaTh CYIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuit
MOCPEJICTBOM COCTABJIEHHsI 3JIEKTPOHHOrO OanaHca

ATUX PeaKIun

1.10

ChopMHpPOBAaHHOCTH YMEHHI OOBSCHATH 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOW pEaKIHH OT Pa3IMnYHbIX

bakTopoB

1.11

ChopMHpPOBAaHHOCT, YMEHHUM OOBSICHATH XapakTep
CMEIIEHHS] XUMUYECKOTO PaBHOBECHUSI B 3aBHCHMOCTHU

oT BHenrHero BosneicTeus (nmpunuui Jle [laTense)

O61ua>1 N HCOPraHNM4YCCKAIXUMMA

2.1

ChopMHpPOBAaHHOCT, YMEHUW pPaCKpPbIBaTh CMBICT
Ilepuonuueckoro 3akonHa J[.M. MennaeneeBa wu
JIEMOHCTPHUPOBATH €ro CUCTEMATHU3HPYIOIIYIO,

O6T>${CHI/ITGJ'IBHYIO " NPOTHOCTUYCCKYIO Q)YHKHI/II/I

2.2

CdopMHpOBaHHOCTH YMEHUI XapaKTeprU30BaTh
3JIEKTPOHHOE CTpOCHUE aTOMOB XUMHYECKUX
snemeHToB 14 mnepuonoB Ilepronnyeckoit cucTemsl
XUMHYECKUX 3JIEMEHTOB J.. Meneneena,
UCMIOJIB3Ys  TOHATHA ~ «S-, P-,  O-3JIeKTpOHHBIE
opOuTaANINY», «IHEPreTUUECKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XUMHUYECKUX
3JIEMEHTOB U X COCIMHEHUH I10 MEPHUOJIaM U TPYIIIIaM
[lepronnueckoii CHUCTEMBI XHMHUYECKHX JJIEMEHTOB

JI.1. MenpaeneeBa




2.3

CdhopMupoBaHHOCTH YMEHUH  XapaKTepU30BaTh
(onuceIBaThH) oOmiue XUMUYECKUE CBOMCTBA
HEOPraHMYECKUX  BEIIECTB  pa3JIMYHbIX  KJIACCOB,
HOJATBEPXK/IaTh CYLECTBOBAHUE TI'€HETUYECKOM CBS3U
MEX/y HEOPraHWYECKUMH BEIIECTBAMHM C IIOMOLIBIO

YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN

24

CdopmupoBaHHOCTH YMEHHI YCTaHaBJIUBATh
MNPUHAJJICKHOCTE HCOPraHMYCCKHUX BCIICCTB II0 HX
COCTaBy K OmpenenéHHOMY Kiaccy  (rpymme)
coeMHEHUN (MIPOCThIE BEIIECTBA — METaUIbl H
HEMCTAJJIBI, OKCHU/BbI, OCHOBaHU4, KHCJIOTHBI,

amM(pOoTepHbIE TUAPOKCHUIBI, COJIN)

2.5

CdopMHrpoBaHHOCTH YMEHHI HCIIOJIb30BaTh
XUMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJICHUS (HOpMYIT
BEIIECTB W YpPaBHEHUW XUMHYECKHUX pPEaKIUH,
cucrematnueckyto  Homenkmatypy (IUPAC) wu
TPUBHAJIbHBIE Ha3BaHUS OTICIBHBIX HEOPTAHMUECKHX
BemlecTB (YrapHbIid Ta3, YIJIEKUCIBIM Ta3, aMMHAK,

ram€Has U3BeCTh, HETallIEHAas U3BECTh, IUThEBAS COJIA,

MIAPUT U APYTHe)

2.6

CdopMHupOBaHHOCTH YMEHHUI XapaKTeprU30BaTh
(omHCHIBATH) obmue XUMHUYCCKUE CBOMCTBa
HEOPraHMYECKUX  BEIECTB  Pa3IMYHBIX  KIACCOB,
MOJATBEPXK/IaTh CYIIECTBOBAHUE T'€HETUYECKOUM CBS3U
MEX1y HEOPraHWYECKUMHU BEIIECTBAMH C IOMOLUIBIO

YpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA

2.7

ChopMupoBaHHOCT ~ YMEHMH  IUIaHMpPOBATh U
BBINOJIHAT XUMHUYECKUN SKCIIEPUMEHT (pa3ioxkeHue
HEepOKCHIa BOJIOpOJAa B IMPHCYTCTBUHU KaTaau3aTopa,
OIpe/ieIeHue Cpe/ibl PacCTBOPOB BELIECTB C HOMOIIbIO
YHHUBEPCAJIBHOIO HMHJIUKATOPA, BIMSHUE pPa3IUYHbIX
(GakTOpOB Ha CKOpPOCTh XHMHYECKOH peakiuH,
peakuuyu HOHHOTO OOMEHa, KaueCTBEHHbIE peakIMi Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH
aMMOHMSI, PEIICHHE D3KCIIEPUMEHTAIBHBIX 3a1ad IIo
temaMm «Metamabs» U «Hemeransasl») B COOTBETCTBUU
C MpaBWJIAMM TEXHUKHM 0€30IacCHOCTH MPH O0OpaIieHuu

C BelIeCTBaMH U J1abOpaTOpHBIM 000pYyIOBaHUEM;




IIPEACTABIIATh pe3ysbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe  3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX  peakuuid ¥  (POpMYIHPOBATH

BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTH yMEHHU COOIOAATH IpaBUIIA
M10JIb30BAHUS XMMHUYECKON MOCYI0M U Jab0paTopHbIM
000pyIOBaHMEM, a TaKKe IMpaBUiia OOpalleHUus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIHSIMH IIO

BBITIOJIHEHH IO na60paTopHHx XUMHNUYECCKHUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHUHI XapaKTepU30BaTh
XMMHUYECKHE  TIPOLECCHI, JIeXKAllUe B  OCHOBE
IPOMBIIIJIEHHOTO  TOJIyYEHUSI CEpPHOH  KHCIIOTHI,
aMMHuaxa, a TaKxke c(OpMUPOBAHHOCTb
IpeJCTaBlIeHn 00 OOLIMX HayyHBIX NpPUHLHUINAX U
9KOJIOTUYECKUX npoOiemax XUMHUYECKOTO

MIPOU3BOJICTBA

XUMUS U KU3Hb. PacuéThl

3.1

ChopMHpPOBAHHOCTh TPEACTABICHUN O XUMHUYECKOU
COCTaBJISIIOIIECH €CTECTBEHHOHAYYHOW KapTHUHBI MHUDa,
poJiM XMMHHM B TIO3HAHUM SIBJICHUW MPHUPOJBI, B
(GbopMUPOBAHUM MBIIUIEHUS U KYJIbTYPhI JUUYHOCTH, €€
(GyHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOW s
pellieHrs TPaKTUYECKHX 3aJady M SKOJOTUYECKH
000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 3I0POBBIO U

MIPUPOJAHON cpejie

3.2

CdopmupoBaHHOCTH yMEHUM KPUTHYECKU
aHAIU3UPOBATH XUMHYECKYIO uH(pOpPMaLIUIO,
MOJIyYaeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa

MacCcOBOM KOMMYHHUKAIIUH, ceTh IHTepHET u apyrue)

3.3

ChopmupoBaHHOCTE yMEHHI COOMIOATh MpaBUia
9KOJIOTHYECKH Ie1eCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NESTEILHOCTH B LEISIX COXPAHEHHS CBOETO

300POBBA U OKp}I)KaIOH_Ieﬁ HpHpOI[HOﬁ Cpeabl

3.4

Oco3HaBaTh OIACHOCTH BO3JCHCTBUA Ha JKHUBBIC
OpraHnU3MbI OHpe,Z[eJ'IéHHLIX BCIICCTB, MIOHUMasA CMBICJI

IMoKa3aTeciida HI[K, NOACHATh Ha IIPUMEpPAX CIIOCOOBI




YMCHbBIICHUA W HOPCAOTBpAIICHHUA HUX BpPCAHOIO

BO3JCHCTBUS HA OPTaHU3M YEJIOBEKA

3.5

ChopMHpOBaHHOCTh YMEHUN NPOBOJIUTH BBHIYHCICHUS
C HCIOJb30BAHUEM IIOHATUS  «MaccoBas  J0Jis
BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUI Ta3oB
OpU XUMHUYECKMX pPEaKIUsAX, Macchl BEIIECTBA WU
00BbEMa razoB 10 U3BECTHOMY KOJHUYECTBY BELIECTBA,
Macce wWid OO0OBEMY OJHOIO U3 YYacCTBYIOIIMX B
peakiuu BelIeCTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHMs MacChl BEIIECTB,

MMpEBpalICHUA U COXPAaHCHHA SHCPTIUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

Hp0BepﬂeMLIﬁaﬂeMeHTcouepmaﬂuﬂ

1

TeopeTnueckreoCHOBBIOPraHNYECKOMXUMUHT

1.1

[Ipenmer opraHMyeckoil XUMHUH: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAUYCHUE B
MOJIYyYYCHUU HOBBIX BEIIECTB W MaTepuanoB. Teopus CTpPOEHUS OPraHUYECKHX

coenquHenni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (QOpMyabl OpraHMYeCKMX BellecTB. l'omosorusi, H3oMepusl.
XHUMHUYECKasi CBA3b B OPraHUYECKUX COCAUHEHUSAX — OJUHApHBICE M KpaTHBIE

cBs3u. [IpencraBnenue o kiaaccuPpUKaAIMMOPTaHNYECKUXBEIIECTB

1.3

HomenknaTtypa opraHndeckux CO€IMHEHUH (CHCTeMaThyecKkas)) U TpUBHUAJIbHBIC

Ha3BaHMS BaKHECHIITHIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTAaB U CTPOCHHE, TOMOJIOTHUECKUI psii. MeTaH U 3TaH — MPOCTEUIINE
MPEICTaBUTENIM aJNKaHOB: (U3MUYECKHe M XHMHYECKHE CBOWCTBA (peakuuu

3aMelleHusl U TOPEHNs ), HaXOXKICHHUE B IIPUPOJIE, MOTydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHH psifi. DTWIEH U NPONUJIEH —
MpOCTENIINE MPEACTAaBUTENN AQKEHOB: (U3MUecKHe U XUMHUYECKHE CBOWCTBa
(peakuuu TUOPUPOBAHMS, TaJOTCHUPOBAHUS, THIpATAllUM, OKUCICHHUS U

MOJIMMEPU3AIHH ), TOJyYeHHE U TPUMEHEHNE

2.3

Ankamuensl: OyragueH-1,3 u wetwiOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHAYECKUE CBOMCTBA (peaxmust MOJTMMEPH3AITUH ).

HOHy‘ICHI/IeCI/IHTCTI/ILIeCKOFOKay‘IYKa N PC3UHDBI

2.4

AJIKMHBI: COCTaB M 0COOEHHOCTH CTpPOCHU, TOMOJIOTHUECKHUI pAd. AI_ICTI/IJICH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘ICCKI/IC n
XHUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOITCHUPOBAHUA, THApPATALlUU,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzon: COCTaB, CTpPOCHHC, (1)H3I/1qec1<ne U XUMHYECKHE CBOICTBa
(peaKI_II/II/I raJJIOr€CHUpPOBAHUA U HI/ITpOBaHI/ISI), TMOJIYYCHHEC U ITPUMCHCHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC u XUMHUYCCKHUC CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), MOJIYYCHUC W IIPUMCHCHHC. ToxcuyHOCTH
ApCHOB. I'enetnueckas CBA3b MCXKIAY YIJIEBOAOpOAaMU, HNPHUHAMIC)KAINIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoiHBIe UCTOYHUKHU YIIIeBOAOPOA0B. I[IpupoHblii ra3 u nomyrHele HeTAHBIE




ra3el. Hedts u €€ mpoucxoxaenue. CriocoObl nepepaboTku HEPTH: MEPErOHKa,
KPEKUHT (TEPMUYECKHUN, KaTaIUTUYEeCKUl), mupoiu3. IIpoaykTsl mepepaboTKu
He(TH, MX NPUMEHEHHE B NPOMBIIUICHHOCTH W B ObITy. KameHHnsblityronb u

IPOAYKTBIETOTIEPEPAOOTKI

KucnopoaconepxaiineopraHiuecKUeCcoeAMHEHUS

3.1

[IpenenpHbIE OTHOATOMHBIE CIIUPTHI. METAHOIN M ATAHOJ: CTpOCHHUE, (prusmueckue
U XUMHUYECKME  CBoilcTBa  (peakuMM C  aKTUBHBIMM  METaJlUlaMH,
raJIor€HOBOIOPOJAMH, TOPEHME), NpUMEHEHHE. BoJIopoaHble CBS3U MEXAY
MOJIEKYJIaMH CIIUPTOB. J[eHCTBHME METaHOJa M 3TaHOJa Ha OPraHU3M YeJOBeKa.
MHoroaToMHbI€ CIUPTHI. DTUJIEHTJIUKOJb U TIULEPUH: CTpOEHUE, (pu3nueckue u
XMMHUYECKHE CBOWCTBAa  (B3aMMOJEHMCTBME CO  MIEJIOYHBIMH  METaJUIaMH,
KayecTBEHHast peaxuus Ha MHOTOaTOMHBIE CIUPTHI).

ﬂeﬁCTBHCHaOpFaHI/I?;M‘-ICJ'IOBeKa. HpI/IMeHeHI/IelTII/IHepI/IHa 1 5STHJICHT JIMKOJIA

3.2

®deHoJI:  CTPOCHHE MOJEKYJbl, (QU3NUYECKHe U XUMHUYECKHE CBOICTBA.

Toxcuunocthenona. [Ipumenennedenona

3.3

Anbaerunibl ¥ KeToHbl. DopMabIeTH I, alleTaabJICTUl: CTpOeHHE, (PU3HIECKUE U
XUMUYECKHE CBOMCTBA (PEakIMd OKHCICHHUS M BOCCTAHOBJICHHS, KauyeCTBEHHBIC

peaxiun), nojyuyeHrue u IpuMeHeHue

3.4

OMHOOCHOBHBIE TpeNeNIbHbIE KapOOHOBBIC KHCIOTHI. MypaBbHHAsi U YKCyCHas
KHCJIOTBI: CTpOCHHE, (U3MIECKHE U XUMHUUECKHE CBOMCTBA (CBOMCTBA, 00IINe ISt
Kjlacca KHCIIOT, peaknus dJTepuuKanuu), TMOJydeHHEe H TPUMCHEHHE.
CreapuHOBasi U OJICMHOBAs KHUCJIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC I[CI\/'ICTBI/IG

3.5

CrnosxHble 3(pupbl KaKk MPOU3BOJHBIE KApOOHOBBIX KUCIOT. [MIPOIU3 CIOMKHBIX
3¢hupoB. Kuppr. IM'uaponuz YKUPOB. [IpuMeHeHneRKUpoB.

buono THYCCKAAPOJIBIKUPOB

3.6

VYrneBojpl: coctaB, Kiaccu(UKalUg YrIeBOAOB (MOHO-, AW- U TMOJIMCAXaPHUJbI).
I'moko3a — mnpocTedmii MOHOCaxapul: OCOOCHHOCTH CTPOCHHS MOJICKYIIbI,
(busnyeckre U XMMHUYECKHE CBOICTBa (B3auMmoeiictBue ¢ ruapokcugom meau(ll),
OKHCJICHHEe aMMHAYHbIM pacTBopoM okcuga cepedpa(l), BoccTaHOBICHHE,
OpO’KEHHE TIIIOKO3bI), HAXOXKJICHHE B IPHPOJE, NMPUMEHEHHE, OHOJOrHYecKas
ponb. DoTtocuuTe3. OpyKTO3a KaK U30MeEp TIIIOKO3bl. Kpaxman u memnono3a Kak
npupojaHbie TonuMmepbl. CTpoeHHe Kpaxmala M Ie/UTrono3bl. Duzndeckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAs pCaKIUA C I/IO,Z[OM)

A3OTCO,Z[ep)KaH_[I/IeOpFaHI/I‘-IeCKI/IeCOeI[I/IHeHI/I}I

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKuc COCIUHCHMUA. dusnueckue u

XUMHWYCCKHEC CBOMCTBA AMHWHOKHCIIOT (Ha npumMepe TJII/IL[I/IHa).




buonoruueckoe3naueHHEaMHUHOKHCIIOT. HGHTI/II[BI

4.2

benkn kak INpuUpoOIHBIE BBICOKOMOJIEKYJSApHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAsE M TPETHYHAsA CTPYKTypa OenkoB. XHWMHUYECKHECBOWCTBAOEIKOB:

TuapoJiM3, AcHaTypaunus, Ka‘-IeCTBGHHI-)IepeaKHI/II/IHa6€JIKI/I

BBICOKOMOIEKYIAPHBIECOEIUHEHUS

5.1

OcHOBHbIE NOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUN: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIH, CPEIHSS MOJIEKYIsIpHas
macca. OCHOBHBIEMETOIBICUHTE3aBbICOKOMOJIEKYIISIPHBIXCOEAMHEHU I -

nojMmMepus3anyAa U NOJIUKOHACHCA A

5.2

OKClEpUMEHTAJIbHBIE METOJbl H3Y4YE€HHS BELIECTB M HUX IPEeBpaLECHUM:
03HaKOMJIEHHE C 00pa3aMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB. HOJ'IyLIeHI/IeCI/IHTeTI/I‘-ICCKOFOK&y‘IyKa N PE3UHBL

11 KJIACC

Kon

IIpoBepsieMmbliidjieMeHTCONEPKAHUSA

TeOpeTI/ILIeCKI/IeO CHOBBIXUMHNHU

1.1

XUMHUYECKUH 371eMeHT. AToM. SIpo atoma, W30TOIBI. DIIEKTpOHHAs 000JI0YKa.
DHepreTHyeckre ypoBHH, MOAYPOBHU. ATOMHBIC OpOUTalH, S-, P-, d-3JIeMEHTHI.
OcoOeHHOCTH pacIpesielieHHs JIEKTPOHOB M0 OpOUTANISAM B aTOMAax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAIKOH(DUTYPALIUSIATOMOB

1.2

[Tepuoanueckuii 3akoH u Ileproanueckas cucteMa XuMu4eckux 3aeMeHToB J[. M.
MenneneeBa. CBsi3b NEPUOAMYECKOrO 3akoHa M Ileprmoamyeckoil CHCTEMBI
xuMHuueckux anemeHtoB [[.MI. MeHneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MCHCHHsSI CBOWCTB XHMHYECKHX OJJIEMEHTOB U
00pa3yeMbIX MUMHU MPOCTBIX U CIOXKHBIX BELIECTB IO TPYyNIaM M HEPUOAAM.

3Ha‘ICHI/IeHepI/IOHI/I‘ICCKOFOSaKOHa B Pa3BUTHUHHAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMHueckass CBS3b. BuHAbl XMMHUUYECKOW  CBS3M
(KOBaJ'IeHTHaSI HCIIOJISIpHAA MW IIOJIpHAasA, HOHHAas, MeTaJ’IHI/I‘IeCKaﬂ). Honnr:
KaTHOHBI U aHUOHBI. MexXaHU3MBbl O6paBOBaHI/I$I KOBAJICHTHOM XMMUYECKOM CBS3U

(0OMeHHBIH U TOHOPHO-aKLENTOPHBIH). BoopoiHascessb

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CTeneHbOKUCIICHUS

1.5

BemectBa MOJICKYJIAPHOTO U HECMOJICKYJIDHOTO CTPOCHUS. 3aKOH IOCTOSHCTBA
CcoCTaBa BelllecTBa. THIIBI KPUCTAJTNIMICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBa
BCIICCTB OT THIIA KpHCT&J’IJ’IH‘lCCKOﬁ pCIJ_IéTKI/I. Ilonsatue o AUCTICPCHBIX

cucremax. McTuHHBIE H KOJUIOMAHBICPACTBOPLI. MaccoBasaoisIBeniecTsa B




pactBope

1.6

Knaccugukanus HeopraHHuecKuX coequHeHnil. HoMeHk1aTypa HeopraHn4eckux

BCIICCTB

1.7

Xumuueckass — peakius.  Kimaccudukanuss ~— XMMHUYECKMX — peaknumid B
HEOPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPAHEHHS MacChl BEIIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUA SOHCPTUH ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

O6patumbie peakiuu. XHUMHYECKOE paBHOBecue. DakTOpbl, BIMSIONIME Ha

cOoCTOsIHME XuMuueckoro pasHosecus. [Ipuanunllelllarense

1.10

OnekrponuTHdeckas aucconmanus. CunpHbie U ciabbie dnekTpoiuTsl. Cpena
BOJHBIX  PAaCTBOPOB  BEIIECTB: KWCNIasi,  HEeWTpalbHas,  IIEIOYHAs.

Peakumnmnonnoroodomena

1.11

OKI/ICJ'H/ITCJ'IBHO-BOCCTaHOBI/ITeJ'H)HI)IepeaKL[I/II/I

Heoprannueckasxumust

2.1

Hemerannel. Tlonoxenue Hemetannos B Ilepuoandeckoil cucreMe XUMUYECKUX
anemenToB /.M. MenneneeBa u 0co6eHHOCTH cTpoeHMsI aToMoB. dusmueckue

CBOMCTBa HEMETAJUIOB. AJUTOTPOTHS HEMETAJUIOB (Ha MpUMepe KUCIOPOa, CEPBL,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOMCTBA BAXHEUIIUX HEMETAUIOB (TajJOTEHOB, CEphI, a30Ta,
docthopa, yrmepoga W KpeMHHS) M UX  COCIUHEHHH  (OKCHJIOB,
KHCJIOPOJICOEPKAIITUX KHUCJIOT, BOJIOPOJHBIX COCMHEHUN).

[IprumMeHeHHEeBAXKHEUIITMXHEMETAIIJIOB U UXCOEAMHEHUIN

2.3

Mertamnel. [lonoxenune metamwioB B llepuoanueckodd cucTteMe XUMHUYECKHX
anemenToB .M. MennaeneeBa. OcCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0UYEK
aToMoB MeTa/uioB. O0mue ¢uznveckue cBoricTBa MeTauioB. CILIaBBIMETAJLIOB.

DIEKTPOXUMHUYECKUNPSAAHATIPSHKEHUMETAIIIOB

2.4

XHWMHYECKHE CBOWCTBA BAXHEHIIUX METAUIOB (HATPHUM, Kaaui, KaJbIIHUMH,
MarHui, aJlOMUHUN, ITUHK, XpOM, XKeje30, Melb) U uX coeauHeHuil. OOmue

CIIOCOOBI MOJIY4CHH S MCTAJIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy 1 TCXHHUKE

2.5

I'eneTnueckas CBS3b HCOPraHMYCCKUX BCUICCTB, IIPUHAMJICIKAIINX K PA3JIMIHBIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrneueHUU BKOHOFHHGCKOﬁ, BHGPFCTH‘ICCKOI\/’I U TIHIIEBOMH
6e3OHaCHOCTI/I, Ppa3sBUTHU MCIUIINHEI. IlousTue (6]

HAaYYHBIXMCTOJAXITO3HAHUABCHICCTB U XI/IMI/I‘-IeCKI/IXpeaKI_II/Iﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX IMPUHIUIIAX MMPOMBIIUICHHOTO IHOJYYCHUA




Ba)XKHEUILMX BEIIECTB. YENOBEK B MHPE BEUIECTB W MATEPHUAJIOB: BaKHEUILINE
CTPOUTEIIbHBIE MaTE€pUAJIbl, KOHCTPYKLUHOHHBIE MAaTEpHalIbl, KpPAaCKH, CTEKIIO,
KEpamMuKa, MaTrepHalibl JJis 3JEKTPOHUKH, HaHOMAaTepualbl, OPraHUYECKUE U

MUHEpaJIbHBIE YI00peHUs

3.3

XuMHsT W 3J0pOBbE UYEJIIOBEKA: IMpaBUJa WCIIOJIb30BAHUS JICKAPCTBEHHBIX
IperapaToB, MpaBuiIa 0€30MaCHOTO MCIOJIL30BaHMUS MIPEapaToB OBITOBON XUMUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1.Pymsutuc I'.E., ®enpaman®.I’. Xumust: yueOnuk st 10 kimacca o0rieoOpa3oBaTeabHbIX
opranu3zaiuii, 6a3oBbsiid ypoBeHb -M.; [Ipocsemienue, 2020.

2.Pymutuc I'.E., ®enpaman®.I'. Xumus: yaeonuk st 11 kmacca o01meoopa3oBaTeIbHBIX
yupexienuit -M.; [Ipocseuenue, 2021.

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1.Pym3utuc I'.E., ®enpaman®d.I’. Xumus: yueOnuk mist 10 kimacca o0rieo0OpazoBaTeabHbIX
opranu3zaiuii, 6a3oBbsii ypoBeHb -M.; [Ipocsemienue, 2020.

2.Pymutuc I'.E., ®enpaman®.I’. Xumus: yaeonuk s 11 kmacca o6meoopa3oBaTeIbHBIX
yupexkaenuit -M.; [Ipocsenienue, 2021.

3.Penerurop nmo xumuu / mox pea. A. C. Eroposa.  Uzn. ®ennkc,2011.
4. Pagenxuit AM. u ap. Jduaaktuueckuid marepuan no xumuu g 10-11kmaccos:

[Tocobne mns yuurtens /A. M. Papeuxuii, B. II. Topmkosa, JI. H. Kpyraumkosa.- M.:
[Ipocenienue, 2018.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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