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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,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepaabHOH 00pa30BaTENbHON MPOrpaMMBbl CPEIHErO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMusg» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
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 MOAXOZOB K pa3pabOTKe MpOrpamMMbl IO XHMHH, K OIpENeNIeHUI0 00Iei
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 B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANHN3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHOH cpene. Peanusyercs xuMudeckoe o0pazoBaHue 00Y4aIOLUIUXCS HA YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4eHHUs B MIO3HAHUM MPHUPOJIbl U B MAaTEPHAJIBHON KHU3HHU OOILIECTBA, a TAKXkKe C y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUWIN3ALMY, B CO3JJaHMM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEro MHUpPA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJIOBeUeCTBa — CBIPbEBOM, SHEPreTHYECKOM, MHUIIEBOH, 3KOJIOIMYECKOM O€30MacHOCTH 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,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeOpraHuueckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI 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 O00ECIeYyMBaeT BO3MOXKHOCTH PACCMOTPEHHS BCEro MHOT000pasus
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

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
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKkKe HA YPOBHE CTEPEOXMMHUYECKUX U IJICKTPOHHBIX MPEACTABICHUI 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
pazBuTue CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETr0 0O0Opa30BaHUs TEPBOHAYATHLHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3y4YeHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETHYECKUN MaTepual |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHAa C OOIMETEOPETHYECKUX M METOJOJOTUYECKUX TTO3HITHH,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, a TAKKE 0 XUMUYECKUX PEAKUHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMUU C JPYTMMHM HayKaMH, pPAacKpbIBalOT €€ pojb B II03HABATEIIBHOM H
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYHUMBIX MpOOIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yuebHoro mpeamera « XUMUsD JaHHOTO YPOBHS M3y4YCHHS] OPHEHTUPOBAHO Ha (GOpMUPOBAHHE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IIPUPOIHBIX SIBJICHUN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemneHus 3amad BOCHUTAHHS, pPAa3BUTHS W COIUANIM3AIMHU  OOYJarOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUEHHUE I PA3TUYHBIX BUJIOB JACSITENFHOCTH: PEIICHUs TPoOieM, MoKNCcKa, aHaIu3a U
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
Ha ypOBHE cCpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOT'0 E€CTECTBO3HAHHUS, MPAKTUUYECKOW [IESATEIIbHOCTH YEJOBEKAa M KaK OJHOIo U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

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

e (opmupoBaHHWE CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(yHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHE CYIIHOCTH JOCTYIMHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHUTHE MPEJICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XHUMHYECKAX PEaKIUui, HeOOXOIUMBIX IS TPHOOPETECHUS YMEHHIA OPUEHTHUPOBATHCS B
MHpE BEIIECTB H XUMHUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COOMI0/IeHneM IMpaBuwil 0e30MacHoro
o0OpaleHus ¢ BeeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3y4yeHus MpeaMera B
MporpaMMe M0 XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUW XWMHH B OOJbIIEH
CTENEHH OTAAETCS MPEINOYTEeHUE MPAKTUYECKOW KOMIIOHEHTE CoJepkKaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeabHON  OpraHu3allvy,
BIIQJICIOIIET0 HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJY4YCHUs 3HAHUW U NMPUMEHEHHUS UX B PEaTbHOM KU3HU VIS PEIICHUS
MPAKTUYECKUX 3aau.

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

ajanrtanus  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
dbopMHUpOBaHHE WHTEIUIEKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPAaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIIHI),
HMMEIOIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIUI PKOJIOTUYECKOI O€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MTPOIIECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

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



(bopMupoBaHHE U Pa3BUTHE y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHHUS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTH, NPH IUTAHUPOBAHUHU U MIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHU, €€ BaXHOW pOJM B  pEHICHWH T[IIOOATBHBIX  NpoOJIEeM  palMOHAIBHOTO
MIPUPOJIOTIONIF30BAHNSA, TOMOJHEHHUS SHEPreTUYECKUX PECYpPCOB W COXPAHEHHUsS MPHUPOTHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3JI0POBBIO, & TAK)KE MPHOOPETEHUS OIBITA MCIIOJIL30BAHMS MMOJyYCHHBIX 3HAHUH JUTS TTPUHSATHS
I'PaMOTHBIX PEIICHUH B CUTYALUSX, CBA3aHHBIX C XUMUYECKUMU SIBICHUSMHU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaIMEeTHOH o0mact «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 4nciio 4acoB, OTBEACHHBIX ISl M3YYCHHUs XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
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'AHUYECKASA XUMUA

TeopeTnyeckune 0CHOBBI OPraHU4eCKO XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHMueckux coequHenunit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMHUYECKas CBS3b B OPraHU4ECKUX COCAUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHNYECKUX BEIIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIIECTB IIPU HAarpeBaHuU (IJ1aBjieHue, 0OyriiMBaHUe U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
rOpeHus ), HaX0Xk/IeHUE B IPUPO/Ie, MOTYyYeHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTaBUTENIN AJKEHOB: (PU3MUecKhe W XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIMMEPHU3aLliN), TOJIy4eHUE U PUMEHEHHUE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTPOEHUE, (pU3ruecKkrue U XUMUYECKUEe CBOKWCTBA
(peakuuy ruApUpOBaHUS, TaIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHM), MOJYYeHHE M TpPUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[Ipupoanbie UCTOUHUKH YriIeBOOpoa0B. [IpupoaHbIil ra3 u nomyTHble He(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIH yrosb U MpOIyKThl €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW paboThI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJHOTO BEUIeCTBAa WJIM NPOAYKTAa pPEaKLUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckmne coeiHHeHUs!

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHMUYECKHUE CBOWCTBA (peakUUu C aKTUBHBIMU MeETaJlJlaMH, T'aJOr€HOBOJOPOJAMH, FOPEHUE),
npuMeHeHue. BoaopoiHelie CBSA3M MEXIy MOJIEKyJaMHu cnuproB. JlelicTBUe MeTaHoJa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.

MHoroaToMHbl€ CHUPTHL. OJTWUJICHIJIMKOJIb W TJMLEPUH: CTPOEHHE, (u3nueckue u
XMMHMUYECKHE CBOMCTBA (B3aMOAECHUCTBHE CO IIETOYHBIMUA METaNIaMHU, KaueCTBEHHAs! PeaKLMs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
STUJICHTJIUKOJIS.

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

Anbnerunpl M kemouwvl. DopManmbAETHI, aleTAIbJIETHI: CTPOEHUe, (QU3NYECKHEe U
XMMHUYECKHE CBOWCTBA (pEaKkiUH OKHCIEHUS U BOCCTAHOBJICHHS, KAaU€CTBEHHBIE DPEaKIIHH),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYyCHAsh KUCJIOTHI:
CTpoeHue, pU3nYecKre 1 XUMUYEeCKHe CBOMCTBA (CBOMCTBA, 00IIME [T Kiacca KUCIOT, peaKius
sTepuduKanmum), MoJiydeHHe U mnpuMeHeHue. CrTeapyHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MPEICTAaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MbljIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MAPONIN3 CIHOKHBIX I(PUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaom Mmeau(ll), okucieHne amMMHAYHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKCHHE TJIIOKO3bI), HAXOXJICHHE B MPHUPOJIE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemmonosa kak npupoiHbie noauMepbl. CTpoeHre Kpaxmala U LEeJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HAOMOJICHNE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHbBIC
peaKuu OJHOATOMHBIX CHHUPTOB (OKucIeHHe dSTaHona okcugoMm wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3aumojelcTBue TimuepuHa ¢ ruapokcunomM wmeau(ll)), ampaerunoB (OKucICHHE
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) m rumpoxcumom wmeau(Il), B3ammonelicTBue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTAa pEaKlMd MO HU3BECTHBIM Macce, 00BbEMY, KOIHYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcozepKalue OPraHndecKie COeMHEHMUSI.

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



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcrepuMEHTaIbHbIE METO/bl M3YUEHHs BEIIECTB M HMX IPEBpAIlEHUI: HAOMIOJCHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEIHSs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

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

MexnpeaMeTHbIE CBA3H.

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

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®du3znka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

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

I'eorpadust: MuHepabl, FOpHbIE MTOPO/IbI, MOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYEeCKUH d3JeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YpPOBHH, MOJTYPOBHU. ATOMHBbIE OpOUTaNH, S-, P-, d- anemeHTsl. OCOOEHHOCTH
pacrpeeneHus IEKTPOHOB M0 OPOMTANIIM B aToMax 3JIEMEHTOB TEPBBIX UYETHIPEX MEPHUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtos JI. .
MenpneneeBa. CBs3b NEepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMHUYECKUX
sanemeHToB JI. . MenpeneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEUIECTB
10 TpyInaMm U neprojaM. 3HaueHHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemecTBa. XHUMHUUYECKas CBsI3b. BHIbl XUMHYECKON CBSI3U (KOBaJEHTHAas
HEMoJIApHas U TOJSpHAasi, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU



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

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA 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 HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XMMUU. 3aKOH COXPAaHEHHsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

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

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmui «llepronnueckas cuctema xumudeckux dsiaemMeHToB J[. M. MennaeneeBa», m3yueHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpuMepe KUCIopoia, cepsl, 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)XHEMILINX HEMETAUIOB U UX COEIMHEHUM.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METAJJIOB.

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

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

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoIelicTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU KHUCJIOT W IIEJIOYel, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOJIYKTOB PEAKIIMH, €CITH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

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

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUaJbl, OpPraHUYECKHE U MUHEPAIbHBIC YA0OPECHHUSI.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXNnpeaAMETHBIX CBA3€H MPU U3Yy4EHHH OO0IIeld W HEOPraHW4ecKoW XMMHHU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmiue ecTecTBEHHO-HAay4YHbIE MOHSTHS: HAay4HbIH (DakT, THUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJa, PHEPI€TUYECKUN ypOBEHb, BEIIECTBO, TeNlO0, 00BEM, arperatoe
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 TOPO/IbI, [I0JIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
rpenapaTroB, IPOU3BOACTBO KOHCTPYKLUHMOHHBIX MaTepUANIOB, 3JEKTPOHHAS MPOMBIIUICHHOCTb,
HaHOTEXHOJIOTHUH.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yldbTaTaM OCBOEHHUS OOy4YarOUIUMUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOUIero 00pa3oBaHUsl SBIISETCS CUCTEMHO-AESTEIbHBINA TOAXO0/I.

B cooTBeTcTBUM € CHUCTEMHO-ICSTENBHBIM IOAXOJOM B CTPYKTyp€ JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSl B CBOEH AEATEIHbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

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

JIMYHOCTHBIE pe3yabTaTbl OCBOCHMS NpeaMeTa «XUMHs» JOCTUraloTCs B EIUHCTBE
yu4eOHOM M BOCHMTATEIbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOTro
IpaXXJaHCKOro OOlIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U IpaBUIAMU IOBEIEHHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTMUYECKOW JESTeNbHOCTH OOydarolluxcs IO peaau3aluu
IIPUHATBIX B O0LIECTBE [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 IpaBWJIaX MEXKIMYHOCTHBIX OTHOILEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U NM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH OHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIleccy TBOpYECTBA B OOJACTU TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTM)KEHHUS HAYKH €CThb Pe3yJbTaT JUIMTENbHBIX HaONI0JICHHH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

UHTEpPECa M I[IO3HABATEJIBHBIX MOTHBOB B IIOJIyYEHUHM M IOCIEAYIOUIEM aHaIU3e
nH(pOpMAIIUU O IEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMMUU;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMUYCCKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHHMBATh CBOE IMOBEJICHHWE W TIOCTYNKH CBOUX TOBApPHUIICH C TMO3HUIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN STUX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS [IEHHOCTEH 3I0poBOTO M Oe30macHoro oOpasza XHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns TpaBmil OE30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MMOHMMAHMS I[IEHHOCTH TPAaBWJ HWHIUBUIYATBHOTO U KOJUIEKTMBHOTO ©€30MacHOro
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFO/ICH;

OCO3HAHUS TOCJEACTBUN W HEMPHUATUS BPEIHBIX MPUBBIYEK (YIMOTPEOJEHUS aKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00IIIECTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPAaKTUYECKOMY H3YYEHHIO MpodeccHil pa3lIuyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUHU;

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

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpaeKTOpuu oOpa3oBaHUS,
Oyaymieit mpodeccuu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKU 11€J1IeCO00Pa3HOro OTHOIICHUS K IPUPOJIE, KaK UCTOYHUKY CYILIECTBOBAHUS
JKH3HH Ha 3emIie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU HCIIOJIBb30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIoOHaIBLHOTO MIPUPOAOIIOIBE30BAHNUS,

AKTUBHOTO HEMPHUATHS JCHCTBHUI, MPUHOCSIIMX BpEJ OKPYXKAarollel MpUpOJHON cpene,
YMEHHUsS TPOTHO3MPOBATH HEOJIArONPUSATHBIC SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JICCTBUHN U IPEJOTBPpAIIATh HUX;

HaJIW4Yusl PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UACOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

chOpPMUPOBAHHOCTH  MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHeMUPUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (GOPMUPOBAHUU
paIMOHAIBFHOTO HAYYHOT'O MBIIICHUS, CO3/IaHUU [IEJI0CTHOTO MPEJICTaBICHHSI 00 OKpYKaIOIIEM
MHpE KaKk O €JUHCTBE MPHUPOIBl M YEIOBEKA, B TMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpooieM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS;



yOKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW LUBWIM3ALUHU: B €&
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOH pPOJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOM
KYJIBTYpPBI, PELICHUHU TI00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MHIIEBOH U HKOJIOTHYECKOH Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
00eCTieYeHnH YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(DOPTHON KU3HU KaXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB II0O3HAHUS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BAaTh MOJy4YaeMble 3HAHUS IS
aHaJin3a U OOBACHEHUS SBJICHUM OKPYXAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUM,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aK/IIOUEHNS HA OCHOBE HAyYHBIX (PAaKTOB U MMEIOIIMXCS TaHHBIX
C LEJBIO MTOJIYYEHHUSI IOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCNOIb30BaTh XUMUYECKUE 3HAHUS JUIsl pelIeHUs TpodiieM
B pEaJIbHbIX KU3HEHHBIX CUTYaLUAX;

VMHTEpeca K MO3HAHUIO U UCCIIEI0OBATEIBCKON JEATENbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHHMIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHMW MO XUMHH B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

uHTEpeca K OCOOEHHOCTAM Tpyla B pa3iMuHbIX cdepax mpodeccuoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpemHero oOmiero oopa3oBaHus BKIIIOYAOT:

3HAYMMBbIC i1 (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOIMMXCSA MEXIUCIUIUIMHAPHBIE
(MexTpeIMeTHBIE) OOIeHAyYHbIC TTOHATHS, OTPAKAIONTUE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHPa
U crerpuKy METOIOB MTO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHsl, SBJICHUE, MPOIECC, CHUCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOACHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIC,
peryiasTuBHbIC), obecrieunBarome (GopMHUpoOBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COITMATPHOM KOMITETCHITMHN 00yYaIOIIUXCS;

CIIOCOOHOCTh ~ OOYYalONIMXCS ~ KCIOJb30BaTh  OCBOEHHBICE  MEXIUCITUIUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble Yy4ueOHBbIE ICMCTBHS B IO3HABATEIbHOW U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAIbHBIMH YU4eOHBIMH NO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

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

OTIpEIeNATh LN JeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHU HUX JOCTIKCHHUS,
COOTHOCHUTH PE3ybTAThI ACSITETLHOCTU C TIOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh TPHU OCBOCHUW 3HAHUM MPUEMBI JIOTHYECKOTO MBINIJICHUS — BBIIEISTH
XapaKkTepHbIe TPU3HAKK TOHSATHA W YCTaHABIMBAaTh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHITHS I 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIaCCU(UKAIIUY BEIIECTB U XUMUYECKUX PEaKIIUi;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHHUSIMH,



CTPOUTb JIOTUYECKUE PpACCYXACHMSI (MHIAYKTUBHBIEC, JAECAyKTUBHbIE, II0 aHAJOIHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TMPOTUBOPEUHS B PAaCCMaTPUBAEMBIX SBICHHSX, (DOPMYIHPOBATH
BBIBO/IBI M 3AKJIFOYCHHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKUE (3HAKOBBIE)
MOJeNu, MpeoOpa3oBbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XAUMUYecKass (QopMylia, YpaBHEHHE XWUMHYECKOH pEaKkUWu — TPU PEIICHHH Y4eOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATHh HAa3BAaHHbIE MOJEJbHBIE IMPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€N0BaTENbCKUE € CTBHS:

BJIaJIETh OCHOBAMM METO/I0B HAYYHOI'O [TO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUI;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
U1 (GOopMHUPOBAHUS THIIOTE3BI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBbIX CYXKICHMUIA;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M TPOBEIACHMS YUEHHUECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIlecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIENOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY ITOUCKY METOJOB pEelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB [TO3HAHUSI.

3) pabora ¢ undopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTeparypa XMMHUYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(OPMALMIO PA3IUYHBIX BUAOB U (OPM MNpeACTaBIEHUs, KPUTUYECKU
OLIEHUBATh €€ T0CTOBEPHOCTh M HEMPOTHUBOPEUNBOCTb;

(dbopMynupoBaTh 3alpochl U NPUMEHATh DPA3JIMYHblE METOJbl IPU IOUCKE M OTOOpe
uHbOpMalny, HeOOXOAUMO Ul BBIIOJIHEHUS YUEOHBIX 3a/1a4 OIPEEeIEHHOTO TUIIA;

IpUOOPETaTh OIBIT MCIOJIB30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBIOMPATh ONTUMAIBbHYIO (POpMy NpeAcTaBiIeHUs UHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHUE);

UCIOJb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHYECKOH
uHbopManuel: NPUMEHATh MEXNpeAMeTHble ((pU3UUYecCKue W MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

OBiiajieHNe YHHBEPCAJIbHBIMUH KOMMYHHKATHBHBIMH J1eHCTBUAMM:

3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYX/JIaeMOW TeMbl B X0JI€ AUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTENILHO BBITIOJIHEHUS
MPEUI0KEHHOHN 3a1auH;

BBICTYNaTh C MpPE3EeHTAIel pe3yabTaTOB MO3HABATENBHOM AEATENILHOCTH, MOITYYEHHBIX
CaMOCTOSITEIbBHO MJIM COBMECTHO CO CBEPCTHHKAMHM TIPU BBINOJHEHUHM XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOro IpoekTa U (OpMYIHPOBATH BBIBOJBI 0 pPE3yJAbTaTaM IPOBEIEHHBIX
HCCIIEIOBAaHUI ITyTEM COTJIACOBAaHUS MO3UIUH B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHUSIMH.

OBiaieHMe YHHBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILIECTBIISATH CBOIO MO3HABATEIbHYIO JIESTEIHHOCTD,
ompenenss e€ Ienu M 3aJaud, KOHTPOJHUPOBATh M MO Mepe HEeOoOXOJAUMOCTH KOPPEKTHPOBATh



IpeUlaraeéMblii AITOPUTM JCHCTBUM MPU BBIOJHEHUN YYE€OHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO UX pEIIeHHUs ¢ YUETOM MOIYyUYeHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKLINSAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH [JEATEJIbHOCTH HAa OCHOBE CaMoOaHajlu3a U
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTHbIe pe3yapTaThl 0CBOEHMSI Kypca «OpraHudeckas XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpPA, POJM XMMHUMU B TO3HAHWU SIBJICHUM NpHUpOnbl, B (HOPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpPbl JUYHOCTH, €€ (DYHKIMOHAIBHOW T'PAaMOTHOCTH, HEOOXOAMMOMW st
peIICHHA MPAKTUUCCKUX 3aJad W OSKOJIOTHYCCKH 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3I0POBBIO U IPUPOTHOM CpEIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHWUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIne
MOHATUS (XUMHYECKHUI 3JIEMEHT, aTOM, 3JIEKTpPOHHAs 000JI0YKa aToMa, MOJIEKYia, BAJICHTHOCTb,
AIIEKTPOOTPHUIATENIHOCTh, XHMMYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJISIPHBIA OO0BEM, YIVIEPOJAHBIA  CKEJET,
(GyHKIMOHATIbHAS TPYIIA, paguKal, H30MepHus, M30MEepbl, TOMOJIOTMYECKUN psZ, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHUCIOPO U a30TCOJEpKAIINE COCIUHEHMS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHU4YEeCKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEKAllhe B OCHOBE NOHMMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAaKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BAKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOU IEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTEpHbIC MPU3HAKU MOHSATHIM, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLKE MOHATHS IIPU ONIMCAHUU COCTaBa, CTPOCHHUS U
MpEBpAICHUN OPraHUYeCKUX COCTUHEHNN;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JIi COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHUYECKUX PEaKLUMUM, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BELIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI yCTAHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHUIO K ONpeAeNEéHHOMY KIACCY/TpYIe COCIUHEHUI
(YrneBomopopl, KHUCIOPOA M  a30TCOAEpIKAIlhe COEAUHEHHUS, BBICOKOMOJIEKYISPHBIE
COeIMHEHUs), JaBaTh UM Ha3zBaHuA o cuctemarnudeckoil HomeHknatype (IUPAC), a Ttakxe
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAEIHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOTHIIEH,
alleTHJIeH, STWJICHTJIMKOJb, TIUIEpUH, (QEeHod, (GopManbIerui, aleTaibAeruja, MypaBbHHAsS
KHCTIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTE€apUHOBAs KHUCIIOTa, TIOK03a, (hpPYyKTO3a,
Kpaxmal, eJUTI0JI03a, TIIUIUH);

cOpPMUPOBAHHOCTh YMEHHUS OMNPEAETSATh BHUIBI XUMHUYECKOW CBSI3M B OpPraHUYECKUX
COCIMHEHUSX (OAUHAPHBIEC U KPATHBIE);



Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHATH MOJOXEHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiectB A. M. ByrnepoBa misi 00bsSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepu30BaThb COCTaB, CTPOCHHUE, (HUIUUECKUE U
XMMHMUYECKHUE CBOMCTBA TUIIMYHBIX IPEACTABUTENEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BELIECTB
(meTtaH, 3TaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, STaHOJ, ITUJICHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbIeTu, MypaBbuHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBATH
FEHETUYECKYIO CBSI3b MEXKIY HUMU YPaBHEHUSIMU COOTBETCTBYIOIHMX XMMUYECKUX peakUuil ¢
WCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpPMHUPOBAHHOCTh YMEHHUSl XapaKTepu30BaTb HCTOUYHUKH YIJIIEBOJOPOJHOIO CHIPhS
(HedTb, MPUPOJHBIM Ta3, Yrojp), CHOCOOBI HMX MEpPepadOTKU U MPAKTUUYECKOE NpPUMEHEHHUE
MIPOJIyKTOB MepepadOTKH;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Macchl, 00b€Ma, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM NPOAYKTAa PEAKIUH MO0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEaKIUN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3yEMbIX B XWMHUU MpPH M3YYEHUH BEUIECTB U XUMUYECKUX SBJICHUHN
(naOnrofeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUI IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHHI COOJIO/AaTh MpaBHJIa MOJb30BAHUS XUMUUYECKON TOCYION U
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpPMUPOBAHHOCTh YMEHHUIl IUJIAaHUPOBATHh M BBIMOJHATh XUMHUYECKUNH HKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BELIECTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJKOB IpHU
HarpeBaHuH, [[BETHbIE PEaKIMi OEJIKOB) B COOTBETCTBUU C MPAaBWJIAMU TEXHUKH 0€30MaCHOCTU
pu oOpallleHuy ¢ BellecCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, IPEICTABISTh PE3YIbTAThI
XMMHYECKOTO DKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

cOpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM uH(popmaliu, IHTEpHET U IPYTHX);

chOpMHUPOBAHHOCTh YMEHHMH COONMIOJATh MpaBHJIa JKOJOTUYECKH IEJIEeCO00pa3HOTOo
MOBEACHUA B OBITY U TPYHOBOH [EATENHHOCTH B LEISAX COXPAHEHHS] CBOETO 3/I0POBbA U
OKpYXarollel MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MBbI
ONpeEeNEHHBIX OPraHMYEeCKUX BEUIECTB, MOHMMAas cmbici nokazarens [IJIK, mosicuare Ha
IpUMEpax CIOCOOBl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEIHOTO BO3/EHCTBHS HAa OPraHU3M
YEJI0BEKA;

JUIL 00Yy4YaroLIMXCsl ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX O3HAHUS BEIIECTB U XUMUYECKUX SBJICHUH;

JUIL  cHenbIX U cAa0OBHIAMIMX OOYYAIOUIUXCSA: YMEHHE HCHOJb30BaTh pPelbeHO-
TOYEUHYIO cucTeMy o6o3HaueHuit JI. bpaiiist 1uis 3anucu XuMudeckux Gopmyi.

11 KJIACC

HpCZ[MeTHLIe pe3yJIbTaTbl OCBOCHUA KypcCa ((0611_18.5[ U HCOPraHUYCCKasAs XUMUSI»
OTpPAXKaArT:



cOPMHUPOBAHHOCTh TPEJACTABICHUN: O XWMHUYECKOW COCTABJISIIOMICH €CTECTBEHHO-
HAyYHOW KApTUHBI MUpPA, POJM XUMHH B TIO3HAHWU SIBICHHA TPHUPOJBI, B (HOPMUPOBAHUU
MBIIJICHUSI U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pEelICHUsS TPAKTHYECKUX 3a7ad M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUK, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIue
MOHATHSA (XMMHUYCCKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O0OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTEIEHb
OKUCJICHUs, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAs, META/NINYecKas, BOJOPOJHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XHMHYECKHUX  PEaKlHi, pacTBOpP, IJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMUYECKOW  peaklnH, XHMHYECKOE€ paBHOBECHE); TEOpPUM M  3aKOHBI  (Teopust
AIEKTPOJIUTUYECKON Aucconmanuu, nepuoanueckuii 3axkoH J[. WM. MeHnneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHUsI W TPEBPAIIECHUS DHEPTHH MPU XUMUYECKUX
peakiusax), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHH $S3BIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHMS,
JIeXKAIIMe B OCHOBE IIOHUMAaHHS TPUYMHHOCTH U CHCTEMHOCTH XHMHUYECKUX SIBJICHHM,
(haKTOJIOTHYECKHE CBENICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUH U O€30MacHOM HMCIOJb30BaHUN
BOKHEUIINX HEOPTaHUYECKUX BEIIECTB B OBITY M IPAKTHIECKOM JCSITEIBHOCTH YEIOBEKa;

c(hopMUPOBAaHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC NMPU3HAKU TOHATHH, YCTaHABINBATH
WX B3aUMOCBSI3b, HCIOJH30BaTh COOTBETCTBYIOIIHME TMOHSTHS MPU ONMHUCAHWHN HEOPTAaHWYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(OpMUPOBAHHOCTh YMEHUU HMCMHOJIb30BAaTh XUMHUECKYI0 CHUMBOJUKY JJISI COCTaBJICHUS
dbopMyn BeIIECTB M YpaBHEHHUUW XHMHYECKUX pEaKIUl, CHCTEMaTHYEeCKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaigbHbIC Ha3BaHUS OTICIIBHBIX HEOPTaHWYECKHX BeEMIeCTB (yrapHbld Tas,
YIJIEKUCIIBIA Ta3, aMMHAK, rali€éHas W3BECTh, HEraméHas W3BECTh, MUTHEBAs COJA, NMHUPUT U
Jpyrue);

c(OpMUPOBAHHOCTh YMEHHI ONpeAesTh BaJICHTHOCTh U CTETIEHb OKUCICHUSI XUMHUYECKUX
3JIEMEHTOB B COEIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTajin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIUIMYECKOW PEmIETKHM KOHKPETHOTO
BeleCTBa (ATOMHAs, MOJIEKYJSpHAs, HMOHHAs, METAJJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPraHUYECKUX BEIECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIIacCy/TpyIIe coenHEeHUH (MPOCThie BEIIECTBA — METAILIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBaHUS, KHUCIOTHI, aM(QOTEPHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpeneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpPMUPOBAHHOCTh ~YMEHHMH  XapaKTEepH30BaTh JJEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepuonos lleproaudeckoil cucteMbl XuMU4YeCKUX 351eMeHToB Jl. W.
MeneneeBa, HCHOJB3YS TMOHIATHS «S-, P-, O-3J€KTPOHHBIC OPOHMTANNY, «IHEPreTHUYECCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XHMHUYECKUX SJIEMEHTOB U UX
COEIMHEHUH 1o nepuodam U rpynnam Ilepuoauyeckoil cucreMbl XuMuueckux snementos 1. 1.
Menpeneena;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHUCHIBATh) OOIIHE XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOJTBEPXKAATh CYILECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJy HEOPraHMYeCKHMMM BEIIeCTBAMU C I[IOMOILIbIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;



c(OPMHUPOBAHHOCTh YMEHHS KJIACCU(DUIIUPOBATh XMUMHUYECKUE PEAKIMH IO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIMX BEMIECTB, TEIUIOBOMY J(PQEeKTy peakiuu,
M3MEHEHHIO CTEIICHEH OKHUCIICHHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIaCTHIO KaTalu3aropa);

c(hOpPMHUPOBAHHOCTh YMECHHI COCTABIIATh YPABHEHHS PEAKIIUN PA3TUYHBIX THIIOB, TIOJTHBIC
U COKpAIIEHHBIC YPAaBHECHUS pEaKlnii HOHHOTO OOMEHA, YUUTBIBAsl YCIOBHS, IPU KOTOPHIX ITH
peaKIuu WIYT 10 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHUH TIPOBOJMUTH PEAKIMH, IOATBEPKIAONNE KadeCTBCHHBIN
COCTaB pA3JIMYHBIX HEOPraHWMYECKUX BEIICCTB, pPACIO3HABATH ONBITHBIM ITYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMICCKUX BEIECTB;

c(hOPMHUPOBAHHOCTh YMEHHUH pPACKPBIBATh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBHUTEIHHBIX
peaxiuii HoCpeCTBOM COCTaBIICHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(OPMHUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTD CKOPOCTH XHMHYECKON PEaKIuu OT
pa3auYHBIX (PAKTOPOB; XapaKTep CMENICHHS XUMHUYECKOTO PAaBHOBECHS B 3aBHUCHMOCTH OT
BHemHero Bo3aeiicTBus (mpuniuin Jle [llatense);

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XUMHUYECCKHE IPOIECCHI, JICXKAIIHE B
OCHOBE ITPOMBIIIJICHHOTO TMOJIYdeHHUSI CEPHON KHUCJIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH
MIPEJICTaBICHUA 00 OOIIMX HAyYHBIX MPHUHIMAIAX W KOJOTHYESCKHX MPOOIeMaX XHMHYECKOTO
MIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUH TIPOBOJWTH BBIYHCICHHUS C WCIIOJIH30BAaHUEM TIOHSTHUS
«MaccoBasi JIOJIA BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHWH Tra30B INPH XUMHYECKUX
peaKIMsIX, Macchl BElIeCTBA MM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
unu 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/IAaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0H H
J1a00paTOPHBIM 00OPYIOBAHUEM, a TAK)KE MPaBHIIa OOpAIIEHHsI C BEIIECTBAMH B COOTBETCTBHUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCHIEPUMEHT
(paznokeHue MepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalau3aTopa, OIpeleSICHHE Cpelbl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOro oOMEeHa, KaueCTBEHHbIC pEeaklUd Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIIEPUMEHTAIBHBIX
3amau nmo temaMm «Metamel» u «Hemeramuib») B COOTBETCTBHHM C TMpaBUIAMH TEXHHUKHU
0€30MacHOCTH Mpu 00pallleHU! ¢ BELIECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPEJICTABIATh
pe3ynbTaThl XUMUYECKOTO SKCIEpUMEHTa B (hopMe 3amucH ypaBHEHUIH COOTBETCTBYIOIIHMX
peaxiuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POPMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpeICcTBa MacCOBOMl KOMMYyHHKaluu, WHTepHET u
APYTUX);

chOpMUPOBAHHOCTh YMEHHH COONMIOJATh IMpaBWJIa HKOJOTUYECKH IIeecO00pa3HOro
MOBEACHUA B OBITY W TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBbS U
OKpY’Kalollel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS Ha YKUBHIE OPTraHU3MBI
oTpeNeNnéHHBIX BEUIECTB, MOHUMAas cMbIch nokazatens [1JIK, moscHATs Ha mpuMepax CrocoObI
YMEHBILIEHHUS U PEOTBPAIICHHS UX BPETHOTO BO3JCHCTBUS HA OPraHU3M YEIIOBEKa;

Ui 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/AaX MO3HAHHUS BEIIECTB M XUMHUYECKUX SIBJICHHUIA,

JUIS CIEMBIX W CIa0OBUAALIMX OOYyYalOMIMXCS: YMEHHE WCIOIbh30BaTh penbedHO-
TOYEYHYIO cucTeMy obo3nauenuit JI. bpaiins ans 3anucu XuMmudeckux GopmyiL.



YeiekarejabHasa xumusda 10 ki

Tembl Jatsl Kp | ILp
1 | DneKTpoHHOE U BaJE€HTHOE COCTOSHUE aTOMA Yriepoaa 5 CeHT.
2 Buper rubpuamzamm. 12 cenr.
3 Buper nzomepun. Homenxnarypa MIOITAK 19 cenr.
4 CTpyKTYypHasi H30MEPHSI 26 CeHT.
5 | IIpocrpancTBeHHast H30MepHUs 3 OKT.
6 | PeureHue ynpaxHEeHH# 10 OCHOBHBIM ITOJIOXKEHHUSIM TEOPHH CTPOCHUS OPraHHIEeCKUX 10 okr.
COEIMHEHUI.
7 Knaccuguxanus yrieBonopoaoB, HX IPOU3BOAHbBIE. AJIKAHBI: CTPOSHHUE MOJIEKYII, 17 oxr.
HOMEHKJIATypa, H30MEepHsl
8 | Pemenwue 3amau Ha BEIBO MOJEKYISIPHOH (POPMYIIBI IO H3BECTHBIM MAaCCOBBIM JOJSIM JUIT | 24 OKT.
AJIKaHOB
9 | CrpoeHue, HOMEHKIIATYpa, H30MEPHs AIKCHOB, AJIKMHOB, APEHOB, AJIKaJUCHOB, 7 HO50.
UKJIONapa(HHOB.
10 | IpupoxHble HCTOYHHKH YIIEBOIOPOIOB 14 HO50.
11 | T'eHernyeckas CBsI3b MLy KIIacCaMH YIIE€BOIOPOIOB 21 Hos6.
12 | Kontpons 3HaHu# 1o TeMe «CpaBHHUTENIbHAS XapaKTePHCTHKA YIIIeBOJIOPOIOBY 28 Hos10.
13 | IpakTHdeckas HanpaBJICHHOCTH YIIIEBOIOPOIOB. Pemmenne pacy€THBIX 3a1a4: 5 Iek.
TepmoxumMuueckue pacu€rsl. OObEMHbBIE TOTH
14 | Hedrb u HepTenponykrsl. HedrsHblie kommiekcsl B PT. 12 nex.
15 | TTonumepHOE NMPOU3BOICTBO, BOJIOKHA, KaydyKH. | eHeTHIecKas CBsI3b MEXLy KI1acCaMu 19 nex.
YIII€BOAOPOJIOB.
16 | Ipakruyeckoe 3aHsTHe. Perrenne 3a1a4 Ha BEIBOJ MOJIEKYJISIPHON (OPMYITBI IO 26 nex.
MIPOJLYKTaM CrOpPaHHUs BELIECTBaA.
17 | Ipakrudeckoe 3ansTHe. Pemenne 3a1aq Ha BEIBOJ MOJIEKYIISIPHON (OPMYJIBI TTO 16 sHB.
MIPOJIYKTaM CrOpPaHHUs BEILIECTBA.
18 | CpaBHuTEnbHAs XapaKTEPUCTHKA MOHO() YHKIIMOHAJIBHBIX COS/IMHCHUH 23 sHB.
19 | MypaBbHHasl, YKCYCHasl KMCIIOTbI, MX POJIb B IIPUPOJIE U XKU3HU YEJIOBEKa. 30 sHB.
20 | BbICOKOMONIEKYISApHBIE KUCIOTHI, TIOTy4E€HHUE MbLIA. 6 deBp.
21 | Buonoruueckas poins xupoB. Jl.padora «CBolicTBa KHPOBY» 13desp.
22 | MoHo- 1 nonucaxapusl B IPHPOJIE, UX Onosoruyeckas poib. [Ipobiemsl nuranus 20deBp.
23 | Pemenne pacuéTHbIX 33/1a4 Ha ONpeeNIeHHE MacCOBOH J0/IM pacTBOPEHHOIO BEIIECTBA 27desp.
24 | T'eHernueckas CBSI3b MEXJy KJIACCAMHU KHUCIOPOJCOACPKAILNX COSIMHEHUIT 6 Mapra
25 | Ilpakrudeckoe 3aHsTHE. PeleHne pacueTHBIX 3a/1a4 Ha HAXOXKJICHHE MacCOBOMN JJOIIH 13mapra
PacTBOPEHHOr'O BELIECTBA B PacTBOPE.
26 | IIp.pabota Nel.«KucnorHslli 1 pepMEeHTATUBHBIN FHAPOIIU3 caxapo3bl M Kpaxmara. 20mapra
27 | Amunbl. AMuHOKHCIOTHL. Hutpocoeannenus. B3aumHoe BimsiHHE aTOMOB B MOJICKYJIax 3 anp.
28 | CocraBneHue U pelieHHe LenovYeK NPeBpalleH st Ul a30TCOACPIKAILMX COSTUHEHUI 10 amp.
29 | Benku n ux dynkimu. Jl.pabora «CBolicTBa OSIKOBY 17 amp.
30 | Ilumessle nobaBku. MenMIMHCKHE TIperiapaThl. 24 amp.
31 | Hykneunossie kucaorsl: PHK u JTHK. 15 mas
32 | Tlp.pabora Ne2. o Teme « AHAJIU3 MUILIEBBIX IPOJYKTOBY. 22 mast
33 | Bpeanoe neiictBue genona. CHHTETUUECKUE MOIOIIHE CPECTBA. 3arpsi3HeHHs 29 mast

HeTenPOyKTaMHu.




YeiekarejabHasa xumuda 11 ki

Tema Jara Kp | ILp
OcCHOBHBIE TIOHATHUS U 3aKOHBI XUMHUH 06.09
Pacuétsl ¢ npumenenuem ypasHenus MenneneeBa-Kunaiinepona | 13.09
PacueTsl ¢ npuMeHEeHNEM ra30BhIX 3aKOHOB 20.09
Crpoenne atoma. M30To1b! 27.09
KBanToBBIE UKCIIa JIEKTPOHA. 04.10
Knaccugukaruss XiMHYECKHX 3JIEMEHTOB: s-, p-, d-, f- 11.10
AJIEMEHTBI
OcHOBHBIC BUIBI XHMHUYECKOW CBSI3U, MEXaHU3MBI X 18.10
00pa3zoBaHus. XapaKTEPUCTHKA KOBAJIEHTHOMN CBSI3H. '
BaneHTHOCTh U CTETICHb OKUCIICHUSI.
[IpocTpaHCTBEHHOE CTPOCHHE MOJICKYJT HEOPTaHUICCKUX H 08.11
OpPraHWYECKUX BEIIECTB
JlucriepcHble CUCTEMBI 15.11
3a1auu ¢ UCIOJIH30BAHUEM PA3HBIX CIIOCOOOB BBIPAKEHUS 2211
KOHIICHTPAIIUU PACTBOPOB
Pacu€rthl, CBA3aHHBIC C IPUTOTOBJICHHEM pacTBOpoB. [IpaBmito 2911
CMEIIEHHUs PACTBOPOB, ((IIPABHIIO KPECTAY). '
Kpucrannoruapatsl 06.12
Knaccmbnxaumi XUMHUYECKUX PEAKIIMH B OPraHUYeCKOu 1 13.12
HEOPraHU4eCKON XUMHHU
PacueTsl, cBsI3aHHBIE CO CKOPOCTHI0O XUMUYECKUX PEAKITUI 20.12
YcaoBus cMeNEeHNst XUMUYECKOTO PAaBHOBECHS 27.12
[Tpon3BOICTBO CEPHOM KHCIOTHI KOHTAKTHBIM CIIOCOOOM 17.01
OxkwucnuTensHO-BOCCTaHOBUTENBHBIC peakiuu(OBP). 24.01
DnekrponuTrdeckas aucconnanus. (9./1.) 31.01
IM'aaponus 07.02
yHHa)I(HeHI/I}I, WLTIOCTPUPYIOIIUE OOIUE XUMHUYECKHE 14.02
CBOWCTBA METAJJIOB
CpoiicTBa d-371€MEHTOB U UX COSAMHEHUIN. XPOM. 21.02
CBoiicTB d-271€MEHTOB M UX CoeAMHEHUH. Mapraserl. 28.02
CaolicTB d-371€MEHTOB U UX coenuHeHuH. [{uHK 07.03
Pacuétel o TeMe «IIeKTpOoIInU3» 14.03
YHpva)KHeHI/I}I, WLTIOCTPUPYIOLIUE OOIUE XUMHUYCSCKHE 2103
CBOWCTBA HEMETAJIIOB
KuciioTel opranndeckie 1 HEOPraHM4IeCKue 04.04
AmboTepHbIE OpraHuYecKre 1 HeOPraHM4eCKHe COeTMHEHUSI. 11.04
[ToHATHE O KOMIIIEKCHBIX COEIUHEHUSAX 18.04
I'enetnueckas CBsI3b MEKIY KilaccaMt OpraHH4eCKX U 25 04
HEOPraHNYECKUX COCTMHEHHM
[lenouku npeBpaiieHuii, 0TpaXkarome reHeTHUECKYIO CBSI3b 16.05
MEeXAY K1accaMy HEOPTraHMYECKHUX U OPraHUYeCKUX BEIIECTB
XUMHS ¥ DKOJIOTHSL. 23.05




