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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUH K pe3yiabTaTaM OCBOCHHUS (enepalbHON 00pa30BaTeIbHONM MPOTPAMMBI CPEIHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«Xumus» B oOpaszoBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peanu3yrommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXOZ0B K pPa3pabOTKe MpOrpaMMbl 10 XHMHUH, K OIPENENCHUI0 O0Iei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€Jied, COJEepXKaHUs, pe3yJabTaTOB OOydeHus u
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONIMNM JTAllOM pPEANN3allMid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3JI0pOBBIO U
pUpPOAHON cpere. Peanusyercs xuMmuueckoe o0pazoBaHue 00y4aromMXcsi Ha YPOBHE CPEIHETrO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOTO OIpeNeieHbl B MpoTrpaMMe IO XUMHUU C Y4ETOM CHEHU(PUKHA HAyKH XHMHUHU, €€
3HAYEHUS B TIO3HAHUU MPUPOIBI U B MAaTEpUATIHHOMN KU3HU OOIECTBA, a TaKkKe ¢ y4€TOM OOIIHMX
1ene ¥ MPUHILMUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEIHEro OOIIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK UIPAaeT 0cOOYI0 pOjb B COBpEMEHHOU
LUMBUIIU3AIMU, B CO3JaHUU HOBOHM 0a3bl MarepualbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy’KarollleM MUpPEe Kak O €IUHCTBE MPUPOJIBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMHUHU
Ha OCHOBE MOHMMAaHUS BEIECTBEHHOTO COCTaBa OKPYXKAIOLIEr0 MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEXIy CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOJAEWCTBYST C JAPYrUMH €CTECTBEHHBIMU HayKaMu, XUMHUS cCTaja
HEOTHEMJIEMON YacTbl0 MHUPOBOUM KyJIbTYphl, HEOOXOIMMBIM YCIOBHEM YCIICIIHOTO Tpyda U
KU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS KaKk HayKa CO3MJaTelibHas, KaKk Hayka
BBICOKMX TEXHOJIOTUH HalpaBjeHa Ha pelIeHHe MIO0albHBIX MPoOJIeM YCTOWYMBOTO Pa3BUTHUS
YeJIOBeUeCTBa — CBIPHEBOM, SHEPreTHYECKOM, MHUIIEBOH, 3KOJIOIMYECKOW O€30MacHOCTH H
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJArOTOBKY OOy4aroImuxcs, HEOOXOIUMYIO UM JUis
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
XuMus» 1 «OO011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUW U3 OOIIEH XMMMM) U OpraHu4deckor Xxumuu. @opMUPOBAHUE NAHHOW CHCTEMBbl 3HAHUMN
py M3YYCHUU TpeaMeTa OO0eCreuyrnBaeT BO3MOXXHOCTH PACCMOTPEHHUsSI BCEr0 MHOTOOOpa3us
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» CHOPMHPOBAHA B MPOTPaAMME TI0 XHMHH Ha OCHOBE CHCTEMHOIO IOX0Ja K U3YU4EHUIO
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKkKe HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTHe CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero 00pa3oBaHUs TEpPBOHAYAIbHBIE
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XuUMHs» 0a30BOTO YpPOBHS paccMaTpHUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYeCKass XUMUs» 00yJaromMMCs MPEJOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaXXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHONW XapakTep. OTH 3HaHUS CHOCOOCTBYIOT MOHHMAHHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOIemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro npeamera « XUMUsD JaHHOTO YPOBHS M3y4YCHHsS] OPHUEHTUPOBAHO Ha (OPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, IO3HABAEMOCTb IPUPOAHBIX SIBJICHUN IMyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbSI, CO3/IaHNS HOBBIX TEXHOJIOTUI U MaTEPHAJIOB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHUE IS PA3TUYHBIX BUJIOB JACSITENILHOCTH: pEIIeHHs MpoOeM, MOUCKa, aHaIu3a 1
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpakTuke npenoaaBaHus XMMUU KaKk Ha ypPOBHE OCHOBHOTO 00IIEero 00Opa3oBaHusl, Tak U
Ha ypOBHE cCpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPAJULIIMOHHO Tpu3HAéTcs (HOPMUPOBAHME OCHOB XUMHUYECKOW HAayKH Kak OOJIacTH
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, MPAKTUUYECKON MESITEIbHOCTH YeJIOBeKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs TJIABHBIMHU IEISIMH H3YYCHHS 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,
(GyHIaMEHTAJIbHBIE 3aKOHBI M TEOPUH XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHUTHE MPEJICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XHUMHYECKUX PEaKIUH, HEeOOXOIUMBIX JUISI IPHOOPETEHUS YMEHHUW 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 JKCIEPUMEHTa, COOIIOACHUEM TMpaBuil 0Oe30M1acHOro
00OpaleHus ¢ BEeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3y4yeHus MpeaMera B
MporpaMMe M0 XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHUCTeMe cpemHero ooOmero oOpa3oBaHus. CeromHs B TPENOJaBaHUM XWUMHUU B OOJIBIICH
CTENEHH OTAAETCS NPEANOYTEeHHE MPAKTUUYECKOW KOMIIOHEHTE coJepkaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeabHON  OpraHu3allvy,
BIIQJICIONIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHANBHOM I'PaMOTHOCTBIO, TO €CTh CIIOcO0aMU U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B pEalbHON >KU3HU JJISl PelIeHus
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMM IpeaMeTa «XHUMHUS» JOMUHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanus OOydaloIIUMXCsl K  YCIOBUSAM JMHAMUYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPAaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOyYalOMIMXCS KIIOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIHIN),
HMMEIOIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
JEeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMUH, a TaKXkKe Ui OICHKHU C
MO3UIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JJIsl IOWCKA U aHalu3a Y4eOHOW U HayYHO-TIOMYISIPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(opMupoBaHHE U Pa3BUTHE Y 00YUAIOUINXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIJICHUS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcsi yOSKAEHHOCTH B TyMaHHUCTUYECKOW HAINpPaBICHHOCTH
XAMUHM, €€ BaAXHOH pOJMM B  PEHIGHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/I06peTGHI/I$I OIIbITa MCIIOJIB30BAHUS TMOJTYYCHHBIX 3HAaHUN IJI1 TPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyaluAX, CBA3aAHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ 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

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUSA. CTpyKTypHbIE (OPMYIBI OpPraHMYECKUX BEHIECTB. [ oMoiorHs,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHM (cucreMaTudeckas) M TpUBHAJIbHBIE Ha3BaHUSA Ba)KHEUIIMX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOJIOeHUEe ¢ OMNHCAHHME JEMOHCTPALMOHHBIX OIMBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHu! (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPEJICTAaBUTENIN aJIKaHOB: (pU3MUecKWe U XUMHYECKHEe CBOWCTBA (peakiuH 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYEeHNE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATAllUU, OKUCIICHUS U TIOJMMEpPU3allin), MOTy4eHruEe U IPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKHI psia. ALETUIeH —
MPOCTEHIINI IPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKUE CBOICTBa (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxKyuu 2aio2eHuUpo8anus U HUMpoB8aHus), noaiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOJAOPOAAMM,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U NomnyTHbIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKuil, KaTaTUTHUYECKUil), muposu3. [IpoaykTel nepepaboTku HePTH, UX IPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaennpoBaHue
MOJIEKYJ YIJIEBOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, NPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBA WM MPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJINYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB MM MPOJTYKTOB PEAKLIUH).




Kuciopoaconep:kaiue opranudeckne coeJuHeHust

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (pEakUMU C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJOPOJAMH, TOPEHHUE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAy MOJIEKyJIaMH CIIUPTOB. JleficTBHE MeTaHOIa U STaHOJIa
Ha OpPraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYecKue u
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMHI METAIJIAMH, KaUeCTBEHHAs peaKus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHuwe riaulepuHa U
STHUIICHTJTUKOJISL.

@eHoNI: CTPOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunbl U Kemouwvl. DOpMaNbAETHI, alUeTadbACTHI: CTPOCHHE, (u3HYecKne u
XAMUYECKHE CBOMCTBAa (pEaklUU OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIEC DPEAKIINH),
MOJTyYEeHUE ¥ PUMEHEHHE.

OmHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTHI:
CTpOCHHUE, PU3NUECKUE M XUMHUYECKHIE CBOMCTBA (CBOICTBA, 00IIME /IS KiTacca KUCIIOT, PeaKIns
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble dpHUPBI KaK MPOU3BOIAHBIE KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOXKHBIX d(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJMcaxapusl). [ moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeiicTBue ¢ ruapokcuaom Mmemu(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBIEeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJEHHWE B MPHUPOJE,
pUMeHeHue, ouosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemmonosa kak npupoiHbie nojiuMepbl. CTpoeHre Kpaxmalia U LEeJUITIOI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOIOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CHUPTOB, KayeCTBEHHbBIE
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue rauiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammonelicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0bEMa, KOJIUYEeCTBA
HCXOJHOTO BEIIecTBa WJIM NPOAYKTAa pPEaklUUd MO HU3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcoaeprkalye OpraHn4ecKue CoeIMHEHMs.

AMUHOKUCIOTBI Kak aM(OTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuUMepe TIUIMHA). buomornueckoe 3HaUYeHHE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuuHas, BTOpWUYHAs U
TpeTUYHasi CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBa OEIKOB: THAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



DKcIepuMEHTaIbHbIE METOJbl M3YUEHHsI BEIIECTB M UX IPEBpAIICHUI: HAOIIOAEHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUU, CPEeIHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MpEBpAlllEHUIl: 03HAKOMJICHUE C
00pa3aMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAY4HBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUIM YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIeBOb, )KUPBL, PEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoOrHs: NHUILEBbIE IPOIYKTHI, OCHOBBI PAlJMOHAIBHOIO ITUTAHMS, MOIOIME CPENCTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC

OBHIAS N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYeCKUuH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacrpeieneHus JICKTPOHOB M0 OPOMTAISIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX TEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u Ileproamdeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOr0 3akoHa u Ilepuoauyeckol CHUCTEMbl XHUMHUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOPHUEHl CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyInaMm U neprojaM. 3HaueHHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

CrtpoeHue BelecTBa. XUMHUYECKas CBS3b. BUABI XUMHYECKOW CBSI3U (KOBaJeHTHAS
HEMoJIApHas U TOJNSpHas, MOHHAsA, MeTajuinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIH M TOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKHUcleHns. IOHbI: KAaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.



[Tonsarue o gucnepcHbIX cuctemax. VMICTUHHBIE W KOJIJIOWIHBIE pacTBOPBL. MaccoBast 1oJis
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHuueckux coeguHeHWH. HoMeHkiaTypa HEOpraHMYeCKHX
BemlecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3THUYHBIM
Kj1accam.

Xumunueckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMi B HEOPraHUYEeCKOW u
OpraHWYeCKOM XUMHH. 3aKOH COXpaHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMbIe pEaKIWU.
Xumudeckoe paBHoBecue. DakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
[Ipunnun Jle HlaTense.

OnektponuTrdeckas aucconuarnys. CuinbHble W cinadbie 37eKTposuThl. Cpemaa BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETIOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEepUMEHTAIBHBIE METOJbI M3yYeHHUs BEHIECTB M WX IPEBpAIIEHUMN: JEMOHCTpaIus
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MOJIEIe KPUCTAJUTMUECKUX peméToK, HAOMI0/IeHne W ONHCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OTIpeNIeJIEHNEe CPENIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO WHAMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUYEeCKOM paboThl «BnusHue pa3nuuHbIX (aKTOpoOB Ha
CKOPOCTh XUMHUUYECKOW PEAKITUM.

Pacuérhpie 3amaun.

Pacu€tel mo ypaBHEHUAM XUMUYECKUX PEAKIU, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€ThI C UCMOJBb30BAHUEM TTOHATHS «MACCOBAsI 10JIs BEIIECTBAY.

Heopranunueckasi xumusi

Hemerannsl. Ilonoxxenue HemetaiuioB B Ilepuoaumueckoil cucTEME XHMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTPOCHHS aToMOB. DH3WYECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIHS HEMETA/UIOB (Ha IPUMEPE KUCIIOpoia, cepbl, hocdopa U yrieposa).

XHWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIoB (TalOTEHOB, cephl, a3oTa, ¢ocdopa,
yIJIepo/ia ¥ KPEMHHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCAMHEHUN.

Mertamnel. [lonoxxkenne metamioB B [lepuoauyeckoil cucteMe XMMUUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000J104eK aTroMOB MetayioB. Oomiue
¢u3uveckue cBoiicTBa MeTayuioB. CIIaBBI METALIOB. DJECKTPOXHUMHUYCCKUN Pl HANPSHKESHUN
METaJIJI0B.

XHWMHYECKHE CBOWCTBA BAXKHEWIIMX METAIOB (HATpPHWM, Kalul, KaJbIUH, MarHum,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crocoObl MoTy4YeHHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHepUMEHTAIbHbIE METOAbl H3YYEHHUs BEUIECTB M UX MPEBPALICHUN: H3y4YEeHHE
KoJulekinu «MeTamipl M CIJiaBbl», 00pa3loOB HEMETANIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3aa4, HaONIOJIeHWE W  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JTaOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PACTBOpPAMH KHUCIOT U MIEJOYeil, KaueCTBEHHbBIC
peaklK Ha KaTUOHBI METAJIJIOB).

PacuérHbie 3amaun.



Pacuérel maccel BemiecTBa win 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BELIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKILUH, €CIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BuUTUU MeAUIUHBL. [loHSATHE O HAydyHBIX METOJaX ITO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuum.

[IpencraBineanst 00 OOMMX HAyYHBIX TMPUHIMIIAX I[POMBIIUICHHOTO ITOJYYEHUS
Ba)KHEHUILIMX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHAIOB: BAKHEUIIME CTPOUTEIBHBIE MATEPHAJIbL,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUYECKUE U MUHEPAIbHBIC YI0OPEHHS.

XuMHUS U 3I0POBbE YEJIOBEKA: MpaBWJIa HMCIOJb30BaHUSA JIEKAPCTBEHHBIX IMPENapaTos,
npaBuiia 6€30MaCHOTO MCIOJIb30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4eCKOW XUMHUU B
11 xmacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYIHBIX TTOHSITHH,
TaK ¥ TIOHSTHH, SIBJSIONIAXCS CUCTEMHBIMU JJI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
LHKJIA.

OO0mume ecTeCTBEHHO-HAyYHbIC TOHATHS: HAay4YHBIM (pakT, TUMNOTE3a, 3aKOH, TEOpHS,
aHaJM3,  CHUHTe3,  Kiaccupukauus,  MEpUOJUYHOCTb,  HAOIIOJEHHE,  IKCIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

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

TexHnonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SICTBEHHOE IIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLUHMOHHBIX MAaTE€PHAJIOB, 3JEKTPOHHAs MPOMBIIIEHHOCTD,
HaHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3ylbTaTaM OCBOCHHUS OOyJarOIIUMUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

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

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

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

TOTOBHOCTb M CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBAThCSI B CBOEH JESTENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHA» JOCTHTAIOTCS B EIUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBHM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

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

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

COCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOU
XUMUHY;

YBa)KEHHsI K IpOIecCy TBOpYECTBA B OOJIACTH TEOPHUHM U INPAKTHUECKOrO MPUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



MHTEpeca ¥ [03HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH M TOCICAYIONIEM aHAIU3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

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

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHMMAaHMS IIEHHOCTEH 370pOBOTO W 0€30MacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

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

MOHVMAHMS [IEHHOCTH TMPaBWI WHIUBUAYATLHOTO M KOJUICKTUBHOTO 0€30TIacHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

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

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B PEIICHUM TNPAKTHYCCKUX 3a/1ad COLMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOGECcCHui pa3IMyHOrO pojia, B TOM YHCIIEC Ha
OCHOBE TIPUMEHEHHS IPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOISIM TPyAa U pe3ybTaTaM TPYAOBOU NEATeILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHIMBHIYyAJIIBHOM TPAeKTOPUH OOpa30BaHUS,
Oynymei npodeccun U peain3alii COOCTBEHHBIX XU3HEHHBIX IIJIAHOB C YUYETOM JIMYHOCTHBIX
HWHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTUYECKH 11EeJIECOO00PA3HOTO OTHOIICHUS K PUPOJE, KaK HCTOYHUKY CYIIIECTBOBAHHS
’KM3HH Ha 3eMII¢;

MMOHMMAaHHMS TJI00AJTLHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM, BIMSIHHUS SKOHOMHYECKUX
MIPOIICCCOB HAa COCTOSTHUE IPUPOTHOM U COITUATBHOM CpEIbl;

0CO3HAHUS HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XMMUH JIJIs PEIICHHS BOIIPOCOB
PalMOHAIBHOTO TPUPOI0IIOIH30BAHNS,

AKTUBHOTO HETPUATHS JEHCTBUI, MPHUHOCSIIMX Bpel OKpYXalolled MpUpOAHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JESITeNbHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

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



MOHUMAaHMS CHeNUPUKA XUMUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
palMOHAIBLHOTO HAYYHOT'O MBIIIUICHUS], CO3[JaHUU 1IEJIOCTHOTO MPECTaBICHUs 00 OKpYKaroleM
MHpE KaK O €JIMHCTBE MPUPOJbl U YEJIOBEKA, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHn: IpoOJIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHH I COBPEMEHHOW IMBUJIM3AIMH: B €&
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOMA,
SHEPreTUYECKOM, THUIICBOM U HKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00ecCreYeHNN YCIIOBHIA YCIIEITHOTO TPY/Ia M SKOJOTHYECKH KOM(POPTHON KHU3HH KAXKIOTO YeHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CMIOCOOHOCTH UCIOJIH30BATh MOJy4aeMbl€ 3HAHUS IS
aHalM3a U OOBSICHEHHUs SIBIICHWU OKPYKAIOIIErO0 MHpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
yMEHUS JiefaTh 000CHOBAHHBIE 3aKIIOYCHHST HA OCHOBE HAYyYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C TEJBIO TIOJTYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO MCIIOIB30BaTh XUMHYECKUE 3HAHUS ISl PEIICHHS TTPOOIemM
B peaJbHBIX KU3HCHHBIX CUTYAIHSIX;

WHTEpeca K MO3HAHWIO U MCCIIEIOBATEIHLCKON eI TEIHPHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpA30BaHHIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMW 1O XUMHUHM B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
NESATENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI

MertanpeaMmeTHble pe3ylbTaThl OCBOCHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAOT:

3HauYuMble I (HOPMHpPOBAHMS MUPOBO33PEHUS OOYUAIOIIUXCS MEXIUCHUIUITMHAPHBIC
(MexmpeaAMeTHbIE) 0OLIeHAYYHbIE TOHITHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, HCIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (akT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCiel0BaHne, HAOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHbIC yueOHbIe JIEUCTBUS (mo3HaBaTeNbHbIE, KOMMYHUKaTHBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIHUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCallbHble YyueOHbIC ICHCTBUS B TIO3HABATENBHOU U
COLIMAIbHOW MTPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUEeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJaieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU JeHCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

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

ONpeNeNsaTh LeNU JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTB PE3YJbTAThI ACSITEIBHOCTU C TOCTABICHHBIMU 1IEJISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPHH TS KIacCU(DUKAIMH BEIECTB M XUMUICCKIX PEAKIIHIA,

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

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

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMysia, YpPaBHCHHE XHMHUYECKOW pEaKIuu — TMPUH pElICHHH 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 TO3HAHMS BEIECTB U XUMHUUYECKUX PEAKITHIA;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HAaBBIKAMHM CAMOCTOSITEIbHOTO ITUTAHWPOBAHHUS M TIPOBEIACHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MIO3HAHUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMHGOPMALIMIO PA3IMYHBIX BUIAOB M (OPM TPEACTABICHUS, KPUTHYECKU
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 UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

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

WCIOJIb30BAaTh HAy4yHBIM SI3bIK B KAaueCcTBE CpPEACTBA MIpH paboTe C XUMUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHHMBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

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



BBICTYIIaTh C IPE3EHTALMEl Pe3yabTaTOB INO3HABATEIBHOU NESTENBHOCTH, IOIYYEHHBIX
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
WCCIICZIOBAHUI ITyTEM COTJIACOBAHMUSI MO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHSIMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
omnpezenss €€ LeNu U 3a1add, KOHTPOJIUPOBaTh U IO Mepe HEOOXOAUMOCTH 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;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEJIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

MNPEIMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckass XUMUS OTPaXKaroT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAyYHOW KapTHUHBI MUpPA, POJIM XHMHH B TIO3HAHWW SIBJICHHH TPHPOJBI, B (HOPMUPOBAHUN
MBIIIICHUS. W KYJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIMMOMW JIIs
pEelIeHHUsT TPAKTHYECKUX 3a7ad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO M IPUPOIHOH cperie;

BIIQJICHUE CHUCTEMOW XUMHYECKUX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIOJIATAIOIINE
MOHATHUS (XUMUYECKUH JIEMEHT, aTOM, JJIEKTPOHHAsI 000JI09YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIIEHOCTh, XHUMHUECKasl CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami€éHHas), MOJIb, MOJISIpHAs Macca, MOJSIPHBIA O0O0BEM,  YIJICPOMHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIINA, PaJuKal, H30MEpHUs, U30MEPbl, TOMOJOTHUYECKHI pSJ, TOMOJIOTH,
YIIIEBOJIOPOIbI, KUCIOPOA M a30TCOJIEpKAIIUE COCAMHEHUSI, MOHOMEp, TIOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCTMHCHNS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOCHUSI OPraHUIECKUX
BemectB A. M. DByrinepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3bIK XUMHH;, MHPOBO33PEHYCCKUE 3HAHUS, JISKAIIAEC B OCHOBE NMOHUMAaHUS
MPUYUHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SBICHUH, (PaKTOJOTHUECKHE CBEICHUS O CBOMCTBAX,
cocCTaBe, MOJYYCHUHU ¥ O€30TIaCHOM MCIOJIb30BaHUH BAKHEUIITMX OPraHMUECKUX BEIIECTB B OBITY
U TIPAKTUYECKOH JeSITeIbHOCTH YEJIOBEKA;

Cc(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKUA TIOHSATHH, YCTAHABINBATh
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHSATHUS TIPH ONTUCAHUHU COCTaBa, CTPOCHUS U
MPEeBpaIlEHUI OPTaHUYECKUX COCITUHCHHUIA;

chOpMUPOBAHHOCTh YMEHUU HCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY JISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUU XUMUYECKUX PEaKIHii, U3rOTaBIMBATh MOJEIU MOJEKYJI OPTraHMYEeCKUX BEIECTB
JUISL WJUTIOCTPAIMH MX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB MO MX COCTaBY U CTPOCHUIO K OMNpeAeNEéHHOMY KIACCY/TpYIIe COeIUHEHUIA
(YrneBomoposipl, KUCIOPOJ M a30TCOAEpIKAIlUe COEAUHEHHUS, BBICOKOMOJIECKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusa o cuctemarnueckoil Homenkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HA3BaHUS OTAETHHBIX OPraHMYECKHX BEIIECTB (ITHJICH, MPOTHIICH,



alleTWICH, STHJICHIJIHMKOJb, TIMLEPUH, (eHod, (GopManmbAeru, aieTaibIeru], MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAsi KUCJIOTA, CTEApPUHOBAsI KUCIIOTA, TIIOKO03a, (PyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACIATh BHIBI XUMHUYECKOW CBS3M B OPraHMYECKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa juist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (HUIUUECKUE U
XMMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTtaH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, INIMLIEPUH, (EHOJI, alleTalbAerul, MypaBbiHasi U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIlojo3a, aMMHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIHUX XUMHUYECKUX pPEaKIuid ¢
WCTIOJIb30BAHNUEM CTPYKTYPHBIX (POPMYIT;

C(OPMHUPOBAHHOCTh yMEHHS XapaKTePU30BaTh HCTOYHHKH YIIIEBOJOPOJHOTO CHIPhS
(HeTb, TPUPOMHBIA Ta3, Yroiib), CHOCOOBI HUX MEpepabOTKU U MPAKTUYECKOE MpUMEHEHHE
MIPOJIYKTOB MepepadOoTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS 110 XHMHUYCCKUM YpPaBHCHHUSIM
(maccbl, 00b€Ma, KOJMYECTBA MCXOJHOTO BELIECTBA WJIM IPOAYKTAa PEAKIHH MO0 W3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MIPOYKTOB PEaKIun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIECTh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU I[P M3YUYEHUU BEUIECTB U XHUMHUYECKUX SIBJICHUU
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICIUPOBAHUE), HWCIOJb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUI COONIOATH MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYNOi U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeLECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHI IUJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNW HKCHEPUMEHT
(npeBpalieHuss OpraHuYecKuX BEIIECTB NPU HArpeBaHUH, MOJYUYCHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJKOB IpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OEITKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHny ¢ BellecTBaMU M J1a00OpaTOPHBIM OOOpPYIOBAHUEM, MPEICTABIATh PE3YIbTATHI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3MPOBATh XUMHUYECKYI0 HH(OPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeCTBa MaccoBOi uH(popmaliu, HTEpHET U IPYTHX);

C(OPMHPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LEJIecO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH JEATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBBbS U
OKpYXKarollel NMPUPOJHOM Cpelbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBHS Ha KHUBBIE OPraHU3MbI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIeCTB, MOHMMas cMbica mokaszarens [I/IK, mosicHaTs Ha
puUMepax CrocoObl YMEHBIICHHS] U TIPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YeJI0BeKa;

Ui 0Oydarouuxcs C OrPaHUYCHHBIMU BO3MOXHOCTSMHU 370POBBS: YMEHHUE MPUMEHATH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA,



IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEYHYIO cUcTeMy 00o3Hauenuit JI. bpaiins ans 3anucu XuMu4eckux GopmyIL.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuueckas XUMUs»
OTpaXkaroT:

cOPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUW TPUPOJBI, B (POPMUPOBAHUU
MBIIUICHUS. U KyJAbTYpbl JUYHOCTH, €€ (DYHKIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOM st
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM CperIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJAraroIIne
MOHATHSA (XUMHUYECKHUI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIE OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O0OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METATMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYeCKass  peméTka, THUIBl XUMHYECKHX  PEaKIHWi, pacTBOP, AJICKTPOJHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECCKAS NUCCONUAINNS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Auccolmanuu, nepuoauydeckuii 3akoH J[. WM. MeHnneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHMsI W TPEBPAIICHUS DHEPTHH MPH XUMUUICCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHUPOBO33PECHUYECKHE 3HAHMS,
JeXalue B OCHOBE IMOHUMAaHMS NPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHUI,
(hakToNIOrMuecKue CBEIEHUSI O CBOMCTBAX, COCTaBe, MOJYyYECHUH M OE30MacCHOM HCIOJIb30BaHUU
BAYKHEHIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUUECKON NEATEIILHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHH BBIABIATH XapaKTepHbIE MPU3HAKU MOHSATHUI, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS NMPU ONMHCAHUU HEOPTaHUYECKHX
BEIIECTB U UX MPEBpaIlleHU;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHbIe Ha3BaHHS OTAEAbHBIX HEOPraHMYECKHUX BEIIECTB (yrapHbIi ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, Herami€Has W3BeCTb, NMUThEBas COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX Pa3IMYHOTO COCTABAa, BUJl XMMHUECKOH CBs3H (KOBaJCHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIUTUNYECKOW PEHIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMYeCKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHHUIA,

chOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAMIEKHOCTh HEOPraHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoelnHEeHUN (MPOCThIe BEIIeCTBa — METAIJIbI U
HEMETaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT Tepuoanyeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMHUPOBAHHOCTh ~YMEHHH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX d7ieMeHTOB 1—4 nepuoaos [lepuoaudeckoit cuctemMbl XuMudeckux sneMeHToB . U.
MeHeneeBa, HCIOJB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIE OPOUTANINY, «IHEPreTUUYCCKUE



YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM U rpymnnam llepuoauyeckoil cuctemMpl XUMUYECKHX ieMeHToB []. U.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJIYy HEOPraHWYeCKHMMM BEIIECTBAMM C IIOMOIIBIO YpPaBHEHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(OPMHUPOBAHHOCTh YMEHHS KIacCU(UIIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
IpU3HaKaM (YMCIy W COCTaBy pEarupyrlollMX BELIECTB, TEIUIOBOMY 3(PQEKTy peakuuu,
M3MEHEHHIO CTEIICHEH OKHUCIICHHUS JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIaCTHIO KaTalln3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPIKAAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMNBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPTAaHMUECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OanaHca ATHX peaKInii;

c(OpMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakiuu OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMEHIEHHs XHMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

chOpMUPOBAHHOCTh YMEHMH XapakTepu30BaTb XHWMUYECKHE IMIPOILIECCHI, JIekKaIlhe B
OCHOBE MPOMBIIIJICHHOTO MOJIy4E€HUSI CEPHOM KUCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTD
MpeacTaBieHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCIEHUS C HCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JIOJil BEILIECTBA B PacTBOpe», OObEMHBIX OTHOUIEHHI Ta30B MNPU XUMHYECKUX
peakiusx, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYacTBYIOLIUX B PEAKIMH BEILIECTB, TEIIOBOro 3¢ ¢ekra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUsI MACChI BELLECTB, IPEBPAILECHUS U COXPAHEHUS YHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAKXKe IpaBuiia OOpallleHus ¢ BEUIECTBAMHU B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TEepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE PA3TUYHBIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOrO oOMeHa, KayeCTBEHHbIC peaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3amau mo temaMm «Metamnel» u «Hemeramnib») B COOTBETCTBHHM C MPaBHIIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJAOOPaTOPHBIM 000pYA0BaHUEM, ITPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyIUpPOBAThH BHIBOJII HA OCHOBE 3TUX PE3y/IbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECKU AaHAIM3MPOBATH XUMHMUYECKYIO HH(OpMaIuIio,
MOJIyJaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpeICTBa MaccOBOM KOMMYHMKauuu, WHTepHET u

JPYTHX);



c(OPMHUPOBAHHOCTh YMEHUH COONMIOAATH TMpaBHJA SKOJOTHYECKH IEIeCO00pa3HOro
MOBEJICHUsI B OBITY W TPYJOBOH JEATEIBHOCTH B IENSAX COXPAaHEHHSI CBOETO 3/J0POBBS H
OKpYXKalollel IIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTb BO3JCHCTBUSA HA KUBBIC OPraHU3MBI
OTpeIeIEHHBIX BEIIECTB, MOHUMAsi cMbIcT nokasarens [1JIK, moscHATs Ha mpuMepax CIoCOOBI
YMEHBIIEHHUS U IPEAOTBPALLECHUS UX BPEAHOIO BO3ICUCTBUSA HA OPraHU3M YEJIOBEKa;

Il OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUIL  CHETbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE WCIOJIb30BaTh PelbeHO-
TOYEYHYIO cucteMy o6o3HaueHuit JI. bpaitns s 3anucu xuMuyeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHUS OPTAHNICCKUX COCTMHEHUH A. 3 0 0
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2 0 0
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 0 1
' aJIKaJJECHbI, aJTKUHbI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2 0 0
54 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 1 0
' ux nepepaboTka
Utoro mno pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHUst
3.1 Cnuptel. ®enon 3 0 0
Anbnerunsl. KapOoHOBBIE KUCIOTHI.
3.2 ACTIARE: D 7 0 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 2 0
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u Ilepuorueckasi cucTeMa XUMHYECKHX 3 0 0
anemenToB JI. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 4 0 0
BEIIIECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5 0 0
BEIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHS ¥ )KU3Hb 4 0 0
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIe
padoTsbI padoThI
pecypcsl
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1 0 0
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE 03.09.2025
Teopust cTpoeHUsT OPTaHUIECKUX
2 iHA. M. b & 1 0 0
COCIIMHEHUI yTJepoBa, eé 10.09.2025
OCHOBHBIE TTOJIOKECHHS
[IpencraBnenue o Kinaccuuxanuu
3 oprannueckux BemiectB. Homenkinatypa 1 0 0
(cucTemaTuyeckas) U TpPUBUATIbHBIC 17.09.2025
Ha3BaHMs OPraHUYECKUX BEUIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 0 0
TOMOJIOTUYECKHH PSJT 24.09.2025
5 MertaH u 3TaH — OpocTeuIme 1 0 0
MPEACTABUTENHN AIKAHOB 01.10.2025
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 0 0 08.10.2025
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE 1 0 0
MPEACTABUTEIHN AIKEHOB 15.10.2025
[Ipaktuueckas pabora Ne 1. «Ilomyuenue
8 . 1 0 1
STUJIEHA U U3YUYEHUE €0 CBOMCTB 22.10.2025
9 Anxanuensl. byraguen-1,3 n 1 0 0
MeTunoyraauen-1,3. [lonyyenue 29.10.2025




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHAN Psifl. ALIETHIIEH —
rueCknit paa. Au 12.11.2025
MIPOCTEHIIIHIA MTPEICTABUTENh ATKHHOB
11 Brprunciienus no ypaBHEHHIO XUMHYECKOU
peakiumn 19.11.2025
12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB 26.11.2025
I'eHeTnyeckas CBS3b YIIEBOIOPOIOB,
13
MPUHAIEKANTUX K Pa3IMYHbIM KilaccaM 03.12.2025
[IpupoiHbIE UCTOYHUKH YIIIEBOIOPOJIOB:
14 OPUPOIHBIN T'a3 U HONYTHEIE HEDTIHBIE
pupon yrHbIC He 10.12.2025
ra3bl, He()Th ¥ TIPOAYKTHI €€ TiepepaboTKu
[IpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB:
15 MPUPOIHBIN a3 U HOMYTHBIE HEDTIHLIE
PHPOA yTHBLC Hed 17.12.2025
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu
16 KonTtponbHas padoTa mo pasaery
«YTIEBOIOPOIABDY 24.12.2025
[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
17
METaHOJ ¥ 3TaHo1. BomopoaHas cBs3b 14.01.2026
18 MHOTr0aTOMHBIE CIIUPTHI: ATHJICHIITUKOJIb U
TJIUIEPUH 21.01.2026
@DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
19 N
1 XMMUYECKHUE CBOWCTBA, IPUMCHCHHE 28.01.2026
20 Anbnerunsl: GopMaibaerua U
areTaabIerua. AeToH 04.02.2026
OAHOOCHOBHEBIE TMpe/ieNIbHbIE KAPOOHOBBIE
21
KHCIIOTBI: MypaBbUHAs U YKCYCHasI 11.02.2026




22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KHCIIOTBI»

18.02.2026

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICHIUX Kap6OHOBI)IX
KHUCJIOT

25.02.2026

24

Mbru1a Kak cOJIM BBICIIUX Kap6OHOBI)IX
KHCJIOT, HX MOIOIIIEE ICHCTBHE

04.03.2026

25

CrnoxHbie 2(QUPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOITU3 CIIOKHBIX

3¢upos

11.03.2026

26

XKupsr: rugponns, npuMeHeHue,
OuooruYecKas poJib KUpPOB

18.03.2026

27

VYrneBopl: cocTaB, KilaccupUKaIius.
Baxwueiinne npeacTaBuTeNn: riI0K03a,
dbpykTo3a, caxapo3a

01.04.2026

28

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPBI

08.04.2026

29

KonTtponbHas padoTa no pasaery
«Kucnopopcoaepxkanme opraHuuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas padbora

15.04.2026

30

OO01rast XxapaKTepUCTHKA a30TCO ISP KAIINX
OPraHUYECKUX COCTMHCHUM /
Bcepoccuiickas mpoBepodHas padoTa

22.04.2026

31

AMMWHBI: METHJIAMHUH U aHWJIHH

29.04.2026

32

AMUHOKHCIOTBI KaK aM(bOTepHBIe
OpPraHu4Y€CKUC COCANHCHUA, UX

06.05.2026




benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COECTUHEHHUS

ouosornyeckoe 3Hauenue. Ilenruusl.

OCHOBHBIE TTIOHSATHS XUMHHU

33 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 13.05.2026
OCHOBHBIEC METO/IbI CHHTE3a
4 . 1
3 BBICOKOMOJIEKYIISIPHBIX COCTMHEHUI 90.05.2026
ITnacTMacchl, KayqyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

03.09.2025

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHYeCcKuX 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

10.09.2025

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHUN
10 TPyMIaM U TeproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daeMmenToB .. Meneneena B
Pa3BUTHUU HAYKU

17.09.2025

CTpOCHI/Ie BelllecTBa. XUMHUUeCKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

24.09.2025

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

01.10.2025

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC

08.10.2025

Knaccugukanus 1 HoMEHKIaTypa




HEOPraHUYECKUX COCIMHEHUM.
I'eHeTnueckas CBsA3b HEOPraHUYECKUX
BEIIECTB, PAa3JIMYHBIX KJIACCOB

15.10.2025

Knaccugukarmms XuMIHUECKUX peakuni B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22.10.2025

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECUE

29.10.2025

10

[IpakTuueckas padora Ne 1. «Biausaue
pa3IMYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

12.11.2025

11

DIeKTpoauTHYeCKas aucconuanus. [lonarue
0 BoJiopoiHOM Tiokasarene (PH) pacteopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHUIECKUX BEIICCTB

19.11.2025

12

OKHUCAUTENBEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonarue o0 anekTposuse
pacImiaBoB U pacTBOPOB COJIei

26.11.2025

13

KoutponsHas pabota no paszaeny
«Teopernyeckre OCHOBBI XUMUM»

03.12.2025

14

Mertaisl, ux nojoxenue B [leproauueckoit
cHCTEMe XMMHUYECKUX 3eMeHToB /1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB

10.12.2025

15

CnaBbl METaJIOB. 9HeKTp0XHMquCKHﬁ




PsAI HAIIPSKEHUN METalIoB

17.12.2025

16

XYMHUYECKHE CBOMCTBA BaXKHEHIIINX
METAJUUIOB (HATpUH, KaJui, KaablUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

24.12.2025

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
CcoeqUHEHUN

14.01.2026

18

XuMHYecKre CBOMCTBA IIMHKA, JKejle3a U UX
CoeqUHEHNN

21.01.2026

19

[IpaxTnueckas padota Ne 2. "Pemienue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamis»"

28.01.2026

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoi cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

04.02.2026

21

®u3nuecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha TIpUMepe
KHCIIopoa, cepsl, hochopa u yriepoaa)

11.02.2026

22

XHWMHYECKHE CBOMCTBA TAJIOT'C€HOB, CEPhI U
HUX COEIUHEHUMN

18.02.2026

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEIUHEHNN

25.02.2026

24

XUMUYECKUE CBOMCTBA yIriiepoia, KpeMHUS U
UX COEIUHEHUMN

04.03.2026

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

11.03.2026

26

O00011eHrE U cUCTEMAaTU3aLMs 3HAHUI IO
teMe «Hemeramne». BeruucieHud mo

18.03.2026




YPaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas pabora Ne 3. «Pemenne

27 1
iKcnepHMeHT"anLme 3a/1a4 110 TeME 01.04.2026
Hemerannsr"»
08 KonTpomasHas pabora o Temam «MeTauib) 1
u «HemeTamb 08.04.2026
Heopranudeckne u opraHMdecKrue KACIOTHI.
2 H 1
9 €OpTraHNYeCKUE U OPraHuIEeCKHe 15.04.2026
OCHOBAHMS
AmpoTepHBIC HEOPTaHUYECKHE U
opraHuueckue coenuHeHus. [ eHeTnaeckas
30 1
CBSI3b HEOPraHUYECKUX M OPTaHUYECKUX 22.04.2026
BEILIECTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKOM,
31 i i 0 1
JHEPreTHYECKOM M MHIIEBOI 0€30TIaCHOCTH, 99.04.2026
Pa3BUTHH MEUIIHHBI
[Ipencrarnenuss 06 0OMMUX HAYYHBIX
32 1
l'IpI/IHI_[I:IHaX IIPOMBIIIIJICHHOTO TIOJyYCHHS 06.05.2026
Ba)KHEHINNX BEIICCTB
33 q 1
€JIOBEK B MHPE BEIIECTB U MaTePUaJIOB 13.05.2026
34 X 1
HMHUS U 3JI0POBBE YeIOBEKa 90.05.2026
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJCTABICHUNA O XUMHYECKOW COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, pOJIM XUMHH B TO3HAHUHU
SIBJICHUW TPUPOJBl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU Jis
pelieHusT TPAKTUYECKUX 3aJad W DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOU cpesie

1.2

Bnanenune cucremMod XUMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAECT:
OCHOBOTIOJIATraloIne MOHSTHUSA (Monexymna, BaJICHTHOCTb,
ANEKTPOOTPUIIATENIBHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(yHKIMOHANBHAS ~ TpyHHa,  pagudkaid,  U30MEpUs,  H30MEpHI,
TOMOJIOTHYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpIKaIe COECOUHEHHs, OMOJOTMYECKd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO cTpoeHHsi opranumdeckux BeuiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOJIOTHUECKUe
CBEICHMSI O CBOICTBaX, COCTaBe, MOJYYEHHUH U OE30MacHOM
UCIOJIb30BAaHUU BAKHEWUIIUX HEOPraHWYECKUX M  OPraHUYecKHUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0BCKaA

1.3

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

IpEeBpaIeHU OPraHNYeCKUX COCTMHEHHMA

1.4

c(OPMHUPOBAHHOCTh YMEHHUH HCHOJIb30BATh XUMUYECKYI) CHMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaII€HHOW) (GOopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PeaKluil, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BELIECTB Ul WIUIIOCTPALIMM MX XMMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopmMupoBaHHOCTh  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpymre) COeAUHEHHH  (YrieBOJIOpPOIbI,
KUCIIOPOA M a30TCOJACPIKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHU 1o CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTE YMEHUS OTPEICIATh BUABI XHMHYCCKON CBSI3H B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTh yYMEHHUS TNPUMEHATH: IOJIOXKEHUS  TEOpHUU
CTpoeHusl opraHuyeckux BemectB A.M. ByrnepoBa s oObsicHEHUS
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUSA; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YraeBo1opobl. Kucnoponcoaepxarue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOHeKyHS[pHBIe COCAUMHCHUS

2.1

CpopMHpPOBAaHHOCT, YMEHHUM TPUBOJIUTH TPHUBUAIHHBIC HA3BAHUS
OT/AEIbHBIX OPTraHUYECKUX BEMIECTB (ITHIJICH, TMPOIMMJICH, alleTHJICH,
STWJIECHTJIUKOJb, TJIULIEPUH, (PEeHOJ, (QopMallbIeTull, aleTaabIerus,
MYpaBbHMHAs KHUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, TIIOK03a, (PYKTO3a, Kpaxmal, LeJUIi0JI03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3HYecKne W XUMHUYECKHE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHJICH,
NpOINWIICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, TAHOJI, STUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeru,
MypaBbHUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHECTUUYCCKYHO CBA3b
MCKAY TUITNYHBIMHU npeaACTaBUTCIIIMHA PpasiINYHbIX KJI1aCCOB
OpraHN4YC€CKUX BCIICCTB YPABHCHUSAMUN COOTBCTCTBYHOIIUX XUMHUYCCKUX

peaKIii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTIEBOJAOPOIHOTO ChIPbs (He(Th, MIPUPOIHBIA ra3, YroJib), CHOCOOBI UX

r[epepa60TKI/I H MPAKTUYICCKOC ITPUMCEHCHHNEC ITPOAYKTOB Hepepa60TI<H

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYUYHOI'O MO3HAHHsA, UCIIOJIB3YEMbBIX B XMMUU IIPHU U3YYCHUU




BEIIECTB M XUMUYECKUX SBJICHUW (HAOMIO/IEHUE, W3MEpPEHHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIO0JIb30BAaTh CHCTEMHBIC
XUMUYECKWE 3HAHUS JJI1 NPUHATUS pEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMCHHI COOMIOJATh TIPABHWJIA  IOJIb30BAHUS
XUMHUYECKON TOCYIO0M M JIabopaTOpHBIM OOOpPYIOBAaHHEM, a TAKXKE
npaBujia OOpalleHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
SKCIIEPUMEHT (MPEBpaIEHUsI OPraHUYECKUX BEIECTB IPU HArpPEBAHUH,
MOJTydeHHE STUJICHA W U3yYCHHE €Tr0 CBOWCTB, KAUECTBEHHBIE PEAKIIUU
OpraHn4YeCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHUMH,
IBCETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKU
0€30MacHOCTH TpHU OOpalleHHMH C BeHIeCTBaMU U J1TaOOPaTOPHBIM
000pyI0BaHHEM; MPEACTABIIATh pE3yAbTaTHI XUMHAYECKOTO
JKCTIEpUMEHTa B (OpME 3alHuCHd YpaBHEHHH COOTBETCTBYIOIIUX

peaknuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTH YMEHHI TPOBOAUTH BHIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIyKTa PeaKlMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTUYECKU aHaJIM3UPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 Pa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoii nH(popmaluu, cetb IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUH COOJIOAATH MpaBWiIa HSKOJIOTHMUYECKU
1es1eco00pa3HOro MOBEJIEHUSI B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXpPaHEHHsS CBOErO 370POBbS M OKPYXKAWOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha >KUBBIE OPraHU3MbI
OTpeeNEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAsi CMBICI MOKa3aTels
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIGHTpPALMHM), TMOSICHATH Ha
npUMepax CIOCOObl YMEHbBILIEHUS W MPEIOTBPALICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJbTaTa

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

Bnanenne cucTeMOM XMMHMYECKMX 3HAaHUM, KOTOpPAas BKJIFOYAET:
OCHOBOIIOJIATAIOIIAE  TOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
ANIEKTPOHHAs 000JI04Ka aToMa, S-, p-, 0-3JIEKTPOHHBIC OpPOUTAIIM ATOMOB,
WOH, MOJIEKYJla, BAJICHTHOCTb, AJIEKTPOOTPHUIIATENBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi CBSI3b, MOJb, MOJISIpDHAs Macca, MOJIIPHBIN
00bEM, KpUCTAJUIMYECKasl pElETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKHCITUTENHHO-BOCCTAHOBUTENBHBIE, 9K30- M JHIOTEPMHYECKHE,
peakiuu HOHHOrO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
AJIEKTPOJINTAYECKAsT ~ JIUCCOLMALMSA, OKHUCIHUTENIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW pEeaKIMu, XMMHYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs AIIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH [[.J. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMUH, (PaKTOJIOTUYECKUE CBEJICHHS O CBONCTBAX,
COCTaBe, TMOJIYUCHHMH U O€30MacHOM HCIOJB30BAHUU BaKHEHIIIHX
HEOPraHWYECKUX BEIIECTB B OBITY M TPAKTHUYECKOW AEATEIHHOCTH

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBIATH XapaKTepHbIE MPHU3HAKA U
B3aUMOCBS3b M3yYCHHBIX MOHATHH, MPUMEHSTh COOTBETCTBYIOLINE
MOHATHS TPU ONUCAHUM CTPOEHUS U CBOICTB HEOPraHUYECKHX
BEIIECTB M HUX MPEBPAIICHUI; BBISBISATH B3aMMOCBS3b XUMHUYECKHX
3HAHUH c MOHATUSMU u MPEJICTABICHUSIMHU IPYTrux

€CTCCTBECHHOHAYUYHBIX IIPCAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MC€TOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB H
XHUMHYECKUX SIBJICHHUHU (Ha6J’II-OI[CHI/IC, HU3MCPEHUC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCAHMHCHHAX PA3JIUYHOIO
CcoCTaBa, BU XUMHYECKOM CBA3HU (KOBaJ'IeHTHaH, HOHHaAas,
MCTAIJIMYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THIL KpI/ICTaHHH‘ICCKOﬁ
peHléTKI/I KOHKPETHOT'O BCEIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/II‘/’I OIPEACIIATE XapaKTEp CPCIAbl B BOIHBIX

pacTBOpPAaX HCOPraHNUCCKUX COCIMHEHUIN

1.6

C(I)OpMI/IpOBaHHOCTL YMCHHUA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKHEC
pCaKknuu 1o pas3IMYHbIM IIpU3HAKaAM (‘-II/ICJ'Iy U COCTaBy pearupyromux

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTy peakuuu, HU3MCHCHHUIO CTEIIeHEeH




OKHCIICHHUA 9JICMCHTOB, 06paTI/IMOCTI/I pcaKkuuu, Y4acCTHUIO

KaraauzaTropa)

1.7

ChopmupoBaHHOCTE  YMEHHI  COCTABJISATh YpPaBHEHHUS  PEaKIUi
pa3IMYHBIX THUIOB, MOJIHBIE W COKPALIEHHBIE YPAaBHEHUS PEAKLIHMI
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TIPU KOTOPHIX ATH PEAKITUN UIYT

JO0 KOHIIa

1.8

ChopmupoBaHHOCTE YMEHUH MPOBOJUTEH PEAKIIUH, MOATBEPIKIAIONTNE
KAUECTBECHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM MNYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJIHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIWUTEIHHO-
BOCCTAHOBHUTEIIbHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON peaKIMK OT pa3Iu4HbIX (PaKTOPOB

1.11

CpopMHpOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3ICHCTBUS

(mpuaIn Jle [larense)

OO6mrast 1 HeOpraHMvecKass XUMHS

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKO0Ha A.N. Meunpeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATU3UPYIOIIYIO, OOBSACHUTEIBHYIO U  MPOTHOCTHYECKYIO

dbyHKIMH

2.2

CdopMHPOBAHHOCTh YMEHU XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHMUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuoanueckoi
cucTeMbl xXuMHUYeckux odyeMmeHToB JI.M. MenzaeneeBa, uCHonb3ys
HOHATHS  «S-, P-, O-2JeKTpOHHBIE OpPOHMTAIN», «IHEPIETHUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBONCTB
XUMHYECKUX DJIEMEHTOB M UX COCAMHEHHMH IO MepuojiaM U Tpynnam

[Tepuoanueckoit cuctembl XumMmudeckux snementoB .M. MenneneeBa

2.3

ChopmupoBaHHOCTh yYMEHHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPTraHMUECKUX BEIIECTB Pa3IMYHBIX KIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHHWE TE€HETHYECKOH  CBSI3U  MEXIY
HEOPraHMYeCKMMHU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.4

C(i)OpMI/IpOBaHHO CTb yMCHHf/'I YCTaHaBJIMBATb OPpUHAIJICIKHOCTD

HCOPraHN4YCCKUX BCIICCTB IO HUX COCTABY K OHpCZ[CJ'IéHHOMy KJIaccy




(rpynne) coeaMHEHUH (MPOCTHIE BELIECTBA — METAJIbl U HEMETAILIBI,

OKCH/IbI, OCHOBAHUSI, KUCIJIOTHI, aM(OTEPHBIEC TUIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BAaTh XUMUYECKYIO CHMBOJIHMKY
UL cocTaBiieHHsT (OpMYJNT BEHIECTB M ypPaBHEHHH XHMHUYECKUX
peaknmii, cucremaruueckyto HomeHkinarypy (IUPAC) u tpuBmanbHbie
Ha3BaHMsI OTJEJNbHBIX HEOPraHWYECKUX BeulecTB (yrapHelii ras,
YIJIEKUCHBIA ra3, aMMMaK, raméHas M3BeCTb, Heraui€éHasi H3BECTb,

MUTHEBAs COJIa, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHUHN XapaKTepHU30BaTh (OMHMCHIBATH) 0OIINE
XMMHMUYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KIACCOB,
MOATBEPXKJATh  CYIIECTBOBAaHME  T€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKMMH  BEIIECTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBECTCTBYIOIINX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHUpOBaHHOCTH YMEHHI TIAHUPOBATH U BBITIOTHATH XUMHYECKHUI
IKCIIEPUMEHT (pa3lIoKeHHE TIEPOKCHIA BOJOPOAA B TPHCYTCTBUHU
KaTaJn3aTropa, OMpe/elieHHe CpPeasl PacTBOPOB BEUIECTB C MOMOIIBHIO
YHHUBEPCATbHOTO WHAMKATOpA, BIMSHUE pAa3INMYHBIX (AKTOPOB Ha
CKOPOCTh ~ XMMHUYECKOW peakIuH, peakiud HOHHOro oOMeHa,
KadeCTBEHHBIC PEaKIUU Ha CyJb(aT-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«Metamibl» u «HemeTamib») B COOTBETCTBHU C TPABUIIAMU TEXHUKH
0€30MacHOCTH TPU OOpalleHHH C BEMIeCTBAaMH M J1aOOpaTOPHBIM
000pyI0BaHUEM; MPEICTABIIATh pe3yJbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (OpME 3alUCH YPaBHEHHH COOTBETCTBYIOLIMX

peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBUiIa MOJb30BAHUS
XMMHYECKON TOCyION M J1abopaTopHBIM OOOpYIOBaHHEM, a TaKKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOLECCH, JIEKAIME B OCHOBE MPOMBIIUIEHHOTO MOJIYYEeHUS CEpHOI
KHCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpPEJICTaBICHUA 00
oOlIMX HayyHBIX NPHUHIUNAX H  OKOJOTHYECKHX MpolieMax

XUMHYCCKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpa, POJIM XHMHU B TIO3HAHHUU




SBJICHUW TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPhI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM st
pelIeHUsT TPAKTHYECKUX 3aJa4 U OKOJOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH YMEHUHI KPUTHYECKH AHaJIU3UPOBATH
XUMUYECKYI0 HH(OPMAIMIO, TMOJY4aeMyl0 M3 Pa3HBIX HCTOYHHKOB

(cpencTBa MaccoBOil KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAHHOCT, YMEHHUH COOJIIOAATh TIPABWJIA DKOJIOTHUECKH
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESTENIBHOCTH B
LEIAX COXPAHEHMS CBOErO 3JI0POBbSl M OKPYKAIOLIEH NPUPOJHON

cpeibl

3.4

Oco3HaBaTh  OMACHOCTh BO3JIEHCTBHS HAa KUBBIE OPraHU3MBI
ONpENENIEHHBIX BEIIECTB, TOHUMAs cMbIca nokazarens [1/IK, moscHsaTh
Ha TIpUMepax CrocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUS UX BPETHOTO

BOS)IGIZCTBI/IS[ Ha OpraHu3Mm 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJUTH BBIYUCIICHUS c
WCIIOJb30BAHUEM TIOHATHS «MaccoBas JOJI1 BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOLIEHUM Ta30B MPU XUMHUYECKUX PEAKIHIX, MAacChl
BeI[eCTBA WK 00bEMA Ta30B MO WM3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacCTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢ @dekra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl

BCIICCTB, IMPEBPAIICHUA U COXPAHCHUS DHCPIrun




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHUH

1.1

[Ipenmer opraHuveckoid XUMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MAaTEpUAIOB. Te€Opus CTPOCHHS OPraHUYECKHUX

coenquaenni A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNbl OpraHM4ecKHX BellecTB. ['omonorus, wu3oMepus.
XHUMH4YECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSAX — OJUHApHBIE U KpAaTHBIC

cBs3u. [IpencraBienne o kiaccupukanuu OpraHuIecKuX BEIIECTB

1.3

Homenknatypa opranvueckux CO€IMHEHUH (cHCTeMaTHuyecKas) U TPUBHAJIbHbIE

Ha3BaHMS BaKHEHIITNX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHMYCCKHUX BCUICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psifl. MeTaH U 3TaH — mpocTenne
MPE/ICTaBUTENIM alIKaHOB: (pU3MUecCKHe M XUMHUYECKHE CBOMCTBa (peakiuu

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

2.2

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHH psii. DTWIEH W TPOMUIEH —
MPOCTENIINE MPEICTABUTENN AIKEHOB: (U3MYECKHe M XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, TUApPATAlUH, OKUCICHUS W

MOJIMMEPU3AIHH ), IOJyYeHHE U TPUMEHEHUE

2.3

Ankamuensl: Oyrammen-1,3 u MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakuus mojuMepusanuu). [loydeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA, TOMOJIOTUYECKHI P, AI.[CTI/IJ'IGH —
HpOCTeﬁHJI/Iﬁ npeacCTaBUuTCIIb AJIKHWHOB: COCTaB, CTPOCHHUC, (1)1/131/1%01(1/16 n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, IT'AJIOTCHUPOBAHUA, THApAaTAllUM,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzon: coCTraB, CTpPOCHHC, (1)14314%01(1/16 U XUMHUYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U IIPUMCHCHUC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4YC€HUEC W IIPUMCHCHHC. ToKCUYHOCTH
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YTJIICBOAOPOAaMH, TPHUHAMICKAINIUMU K

Ppa3JINYHbIM KJIacCaM

2.6

[IpupoiHBIE UICTOUHUKH YTIIeBO10po10B. [IpupoHblil ra3 u nonyTHbie HETAHBIE

ra3sl. Hedtp u e€ nmpoucxoxaenue. CrnocoObl nmepepabOTKH HEPTU: MEPETOHKA,




KPEKUHT (TEPMHUYECKUH, KaTaduTU4ecKuil), muponu3. [IpoaykTsl mepepaboTku
He(TH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KameHHBIH yronp u

MPOIYKTHI €0 epepaboTKH

Kucnopoacoaepxaiiue opraHuyecKue CoeIMHEHMs

3.1

[IpenenpHBIe OJHOATOMHBIE COUPTHL. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM C  aKTUBHBIMH  MeETaJlJlaMH,
raJIor€HOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHEe. BoJopoJHbIE CBSI3U MEXIY
MOJIEKYJIaMU CHUPTOB. JeficTBHE METaHOoJIa U 3TaHOJIa HAa OpPraHU3M 4YeJIOBEKa.
MHoroaToOMHbI€ CIUPTHI. DTUJICHIVIUKOJb U TIUIEPUH: CTPOCHUE, PU3NYECKHE U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  UICJIOYHBIMM  METalaMH,
KauecTBEHHAasl peakiusi Ha MHOroaToMHble crnupThl). [leiicTBMe Ha opraHu3M

YCJI0BCKa. HpI/IMeHeHI/IC rIMOepruHa U 9TUJICHTJIMKOJIA

3.2

®deHoy1:  CTPOGHHME MOJEKYNbI, (u3nyeckue W XUMHYECKHE CBOWCTBA.

Toxcuunocts penomna. [Ipumenenue dpenomna

3.3

Anbaerunibl ¥ KeToHbl. DOpMaNbIETH I, alleTaNbACTHl: CTpOeHUE, (HU3UIECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIECHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIE

peaxuun), noJydeHrne u IpuMeHeHue

3.4

OMHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs W YKCYCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
Kjlacca KHCJIOT, peaknus dSTepuuKanuu), TOJydeHHe | TMPUMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HeﬁCTBHC

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xxupoB. [IpumeHnenue >xupoB. buosjoruyeckas poib

KUPOB

3.6

VYrieBopl: cocTaB, Kiaccu(HKaus yrieBoAoB (MOHO-, TU- U TIOJUCAXapHIbI).
I'moko3a — mpocTelimii MOHOCaxXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
(busnyecKkre 1 XUMHUYECKHE CBOMCTBA (B3aumoeiicTeue ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMMadHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHE,
OpO’KEHHE TJIIOKO3bI), HAXOXKJICHHE B IMPUPOJC, MPUMEHEHHE, OHOJIOrHYecKas
poib. DoTtocunTe3. PpyKTO3a Kak U30MeEp TIIFOKO3bl. Kpaxmai u 1euiosio3a Kak
npupojHbie monuMmepbl. CTpoeHHe Kpaxmala U LeUTono3bl. dusnueckue u

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

A30Tcozlep>1<aume OpTraHU4Y€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(l)OTepHBIe OpraHn4eCKUuC COCANHCHUA. dusznyeckue u
XHUMHUYECKHE CBOMCTBA aMHUHOKMCJIOT (Ha mpumepe FJII/II_II/IHa). buonoruyeckoe

3HaYE€HUE aMHMHOKHUCIOT. Ilentuabl




4.2

benkn Kkak INpuUpoIHBIE BBICOKOMOJIEKYJISIpDHBIE CcoelMHEHMs. llepBuunas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEJIKOB:

TuApOJIn3, ACHATypalus, KaAUCCTBCHHBIC PCAKIIMU HaA Ocnku

BrICOKOMONIEKYIIApHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHUHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALIUU, CPEIHSS MOJIEKYIISIpHAs
macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUH —

nmoJmmMepur3anusa U NOJIMKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3Yy4eHHUs BELIECTB U HX MPeBpaLECHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHbL

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

TeopeTnyeckue OCHOBBI XUMUU

1.1

XUMHUYECKUH 371eMeHT. AToM. SIapo aTtoma, W30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTryeckue YpOBHH, MOAYPOBHU. ATOMHBIC opOUTAH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpeeNieHns 3JIEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JIEMEHTOB

MIEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHASI KOH(UTYpaLIHsl aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema XuMudeckux snementos .M.
MenneneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W Ilepuoamyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XHUMHUYECKUX OJIIEMEHTOB H
00pa3yeMbIX MMH MPOCTBIX M CIOXKHBIX BEIICCTB IO TPyHIaM M IEpPHOJaM.

3HayeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMHueckass CBS3b. Buabl XMMHUYECKOW  CBS3U
(KOBaJ'IeHTHaSI HCIIOJIApHAad MW IIOJIApHAsA, HOHHAasd, MeTaJ'IJII/I‘ICCKaﬂ). HoHnr:
KaTHOHBI 1 aHUOHBI. MexaHU3MBbl O6paSOBaHI/I$I KOBAJICHTHOM XMMHUUYECKOM CBS3U

(oOMeHHBIN U JOHOPHO-aKIENTOPHBIHN). BogopoaHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIIAPHOTO U HEMOJICKYJISIDHOT'O CTPOCHUSA. 3aKOH IOCTOSHCTBA
coCTaBa BelllecTBa. THIBI KPUCTAJTNINICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ peH_IéTKI/I. Ilonsatue o AUCTICPCHBIX
cucreMax. VMCTUHHBIE M KOJUIOMIHBIE pacCTBOPHI. MaccoBas [0 BeIlecTBa B

pacTtBope




1.6

Knaccugukanus HeopraHnuecknx coeannennii. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanms — XMMUYECKMX — peakuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHU. 3aKOH COXpPAHEHMsI MacChl BELIECTB,

3aKOH COXpaHCHUA U NPCBpALICHUSA SHCPIUHU ITPHU XUMHUYCCKUX PCAKIUAX

1.8

CKopocCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XuMH4yeckoro pasHosecus. IIpunnun Jle [larense

1.10

DnekrponuTHdeckas aucconuanus. CunmbHble W ciiadbie dekTponuThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIa4d, HeﬁTpaﬂbHafI, mIeJIo4YHast. PCaKHI/II/I HUOHHOT'O

oOmeHa

1.11

OKHCIIUTEITBHO-BOCCTAHOBUTEIILHBIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemerammnsl. Tlonoxxenune HemeramnoB B [leprogndeckoii cucreMe XHMHUYECKUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOEHHUs aTOoMOB. Duznyueckue

CBOMCTBA HEMETAJJIOB. AJUIOTPONHS HEMETAIUIOB (Ha IIpUMeEpe KUCIOPOJia, CEpBHI,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXHEHIIMX HEMETAIOB (TAJIOT€HOB, CEpbl, a30Ta,
dbochopa, yrmepoga W KpEeMHHUS) U HX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOZICP)KAIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuit). [Ipumenenue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHNN

2.3

Mertamnel. [lonoxxenue metamwioB B Ilepuoanyeckoil cucreMe XUMHUYECKHX
anemenToB JI.11. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JOYEK
aToMOB MeTaiioB. Obmue gusnueckre cBoiicTBa MetaioB. CIUIaBbl METAJLIOB.

DIIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHU METaJlJIOB

2.4

XHWMHUYECKHE CBOWCTBA BAXHEHIIMX METAJUIOB (HATPUM, KalHWi, KaJbIUH,
MarHui, aJllOMUHUN, ITUHK, XpOM, JKelIe30, MeAb) M WX coeauHeHui. OOmme

CIIOCOOBI MOJIY4CHU MCTAJIJIOB. HpI/IMCHeHI/IC MCTAJlJIOB B 6I>ITy 1 TCXHHKC

2.5

I'eneTnueckas CBS3b HCOPraHM4YCCKUX BCIUICCTB, IIPUHAMICKANINX K pa3JINYHbIM

Ki1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreueHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U THUIIEBOM
6e3OHaCHOCTI/I, Pa3sBUTHU MCOULIUHEI. [TonsTtue o HAaY4YHBIX MCETOJAaX IMO3HAHUSA

BCIICCTB U XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX HNPUHIOUIIAX TPOMBIIIIICHHOI'O IMOJIYYCHUS

BaXHEMIIINX BelIecTB. YeloBeK B MHPEC BCIICCTB U MATCPUATIOB!: BaKHEHIIIHe




CTPOUTCIIBHBIC MAaTCpHaJibl, KOHCTPYKIHOHHBIC MAaTCPpUAJIbl, KpPAaCKH, CTCKIIO,
KCpaMuKa, Marcpuajibl IS SJICKTPOHHUKH, HAHOMATCPHUAJIbI, OPTraHUYCCKHUC H

MUHEpaIbHbIe yI100peHus

3.3

XuMHUsT W 3/I0pOBbE YEJIOBEKA: IMpaBWjIa WCHOJIb30BAHUSA JIEKAPCTBEHHBIX
IperapaToB, MpaBmiIa 0E30TIACHOTO UCTIOJIL30BAHUS NIPEIIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOMN KU3HHU




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* Xumus. 10 kiace. N'abpuensta O.C., Octpoymos U.I'., Cnaako C.A. AKIIMOHEPHOE
obmectBo «M3marenscTBo «IIpocBerieHne»
* Xumus. 11 xknacc. ['abpuensa O.C., Octpoymos U.I'., CnaakoB C.A. AKIIMOHEpHOE

oburectBo «M3narenscTBo «lIpocBemenue»

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET



		2025-10-13T13:26:14+0300
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЛОБАКИНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"
	I am the author of this document




