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HOACHUTEJIBHAA3SAIINCKA

[IporpaMManoxuMrurHaypOBHECPEIHET000IIET000pa3oBaHusApazpaboTaHa Ha
ocHoBe PenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0600pazoBaHuu B
Poccuiickon denepanumny, TpeOOBaHUM K pe3yabTaTam
ocBoeHMsIheepaIbHON00Pa30BATENLHONIIPOrpaAMMBICPEIHET0001IEr000pa30BaHu
A(POIICOO),npencraBneHHbIxBDeepaTbHOMIOCY AAPCTBEHHOMOOPA30BaTEIbHO
mcTtannapteCOO,cyuéroMmKonnenmuunpenoaaBanussy4eOHOTonpeaMeTa« X uMHUs»
BOOpasoBaTenbHbIXOpranu3anusaxPoccuiickoi@eaepaum,peann3yonuXx0CHOBHBI
e00pa30BaTeNbHBICIPOTPAMMBI, HOCHOBHBIXTTIOJIOKEHUH«CTpaTernupa3BUTUABOCITU
tanusBPoccuiickoni®@enepaunn Ha nepuon Ao 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PO 0129.05.2015Ne 996- p.).

OcHOBy moOAXOAOB K  pa3pabOTKe MporpaMMbl IO  XUMHH, K
OTPENCIICHUIOO0MIC  cTpateruu  OOy4eHUs, BOCIHUTaHUS W Pa3BUTHUSA
oOyuaromuxcs cpeacTBamMmuyyeoHoro npeamera «Xumus» g 10-11 kimaccoB Ha
6a30BOM YpOBHE
cocTaBWIMKOHIENTYyanbHbIeN0N0KeHUIDPT OCCOO0B3anM000yCI0BIECHHOCTHULIEIT
el,coliep KaHus,pe3yIbTaTOBOOYUYEHUNTPEOOBAHUMKYPOBHIONIOATOTOBKUBBIITYCKH
HKOB.

XUMHUYECKOE oOpasoBaHue, oJTy4yaeMoe

BBIITYCKHUKaMUOO11€00pa30BaTeIbHOHOPraHU3aALUH, SIBJT
A€TCAHEOThEMIIEMONYACThIOMX00pa30BaHHOCTH. OHOCITYKUT3aBEPLIAIOIMMATAIIOM
pean3allMMHacO0TBETCTBYIOIIEMEMYOa30BOMYPOBHEKIIIOUEBbIXIIEHHOCTEN, TPUCY
IUXIEIOCTHONCUCTEMEXUMUYECKOT000Pa30BaHNsL. DTULIEHHOCTUKACAIOTCATIO3HAH
s  3aKOHOB  MpuUpoabl, (OPMHPOBAHHUS  MHUPOBO33pPEHUS U OOWIEH
KYJIbTYpbIUEIIOBEKA,aTAKKEIKOIOrMU€CKHOOOCHOBAHHOTOOTHOIEHUSIKCBOEMY 310D
OBBIOMIIPUpOIHOMCpee. PeanuzyeTcsxuMuyeckoeo0pa3oBaHneoOydaomuxcst  Ha
YpOBHE CpEeaHEro o01iero o0Opa3oBaHUs CpelCTBaMH
yueOHOToInpeaAMeTa« X UMHUSI»,COACPKAHNEUTIOCTPOECHUEKOTOPOT OO PEAEIIEHBIBIIPO
IrpaMMENOXUMHUUCYYETOMCIIEIUPUKUHAYKUXUMUU,eE3HAUCHUSIBIIO3HAHUUTIPU PO/
BIMBMATEPUATHHOMKM3HUOOIIECTBA,aTAKKECYIETOMOOIIMXIICTICUUTTPUHITUTIOB, Xap
aKTEPU3YIOIIHUXCOBPEMEHHOECOCTOSHUECUCTEMBICPETHEr000111ero00pa3oBaHus
BPocculickon®enepanuu.

XUMHSI KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK HMIPaeT 0co0yio poJjb
BCOBPEMEHHOW IMBWIM3AIlMM, B CO3JaHUM HOBOM 0a3bl MarepualibHOU
KyJIbTYpbl. OHABHOCUTCBOMBKJIIAAB()OPMUPOBAHUEPALIMOHATILHOTOHAYYHOT OMBIIILIE
HUS,B CO3/IaHUE IIEJIOCTHOTO TIPEJCTaBIeHUsS OO0 OKpYy)KalolleM MHpE Kak O
€IMHCTBEIIPUPOABI U 4YEJIOBEKa, KOTopoe (OpMHpYyeTCs B XUMHH Ha OCHOBE
ITOHMMAHUABEIIECTBEHHOIO  COCTABAOKPYKAIOIETOMUPa,0CO3HAHNUIB3aUMOCBSI3H
MEXAYCTPOCHUEMBEIIECTB, NXCBOMCTBAMUUBO3MOKHBIMUOOIACTIMUIIPUMEHEHUS.



TecHO B3aWMOJACHCTBYS C JAPYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUS
CTAJIAHEOTHEMJIEMON YacThbl0O MHUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHUEM
YCHENIHOTOTPY IalKU3HUKaXI0orousieHao01mecTBa. CoBpeMeHHaAsI X UMUsIKAaKHAyKac
o3ujaTeNbHasl, KaKHAYKaBBICOKUXTEXHOJIOTMTHATIPABICHAHAP CIIICHUETTIO0ANIbHBIX T
p00JIEMYyCTOMYUBOTOPa3BUTUAUETIOBEYECTBA—

CBIPHEBOM,PHEPTETUUECKOM, TUIIIEBOM,3KO0JIOTHYECKON0E30MaCHOCTUNOXPAHBI3A0PO
BbSI.

BcooTBeTcTBUHCOOIMMUIISTISIMUUTIPHHITUIIAMUCPETHETO00ITIET000pa3oBaHu
a coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHbU3YUCHUS)
OPUEHTUPOBAHO MIPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOATrO0TOBKYOOYyYaIOIUXCS,HEOO X0 UMY IOUMIJIIBEIPA0OTKUMUPOBO33PEHUECKUXOP
HMEHTHUPOB,yCIECIIHOTOBKIIFOUEHUSBKU3HbCOLIMYMA, TIPOI0JKEHUSI00pa30BaHUSIBPA3
JIUYHBIX00JIACTAX,HECBSI3aHHBIXHETIOCPEICTBEHHOCXUMUEH.

CocTaBnsIOMUMHATIPEIMETa« X UMUS» SIBISIIOTCS 0a30BbIE KYpChI —
«OprannueckassxuMusi»u«O0asnHeopraHuYeCKasIX MU s ,0CHOBHBIMKOMITOHEHT
OM COJIEp>KaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOIl HayKH: CUCTEMa3HaHUMU MO
HEOPraHWYEeCKOM XUMHUHM (C BKJIIOYEHHEM 3HAaHUM U3 OOIIeH XUMUH)
uoprannueckon xumuu. DOpMHpOBaHHE JAHHOM CHUCTEMbl 3HAHUU IIpU
U3YYCHUHUIIPEIMETA00ECIICUMBAECTBO3ZMOKHOCTHPACCMOTPEHUSIBCETOMHOT000pa3us
BELIECTBHAOCHOBEOOIMXTIOHITHI,3aKOHOBU TEOPUNXUMUMU.

CrpykTypaconepKaHUsKypCOB—
«OpranngeckassxuMus»u«O01asnHeopraHunYeCKassX uMUs» CPOPMHUPOBAHABIIPOTPA
MMETMOXUMHUHUHA0CHOBECUCTEMHOTOIIOIX0/IAKN3YyUYCHUIOyYeOHOrOMaTeprananooyc
JIOBJICHACTOPUYECKNOOOCHOBAHHBIMPA3BUTUEM3HAHUHAOTIPEICTIEHHBIXTEOPETHY
€CKUXYpOBHsX. Tak,BKypCceopraHM4eCKOMXUMHHUBEIECTBAPACCMATPUBAIOTCSIHAYPO
BHEKJIACCUUYECKOUTECOPUUCTPOCHUSIOPTaHUYECKUXCOCTMHEHU M, aTaKKEHAYPOBHECTE
PEOXUMUYECKUXHUAIICKTPOHHBIXITPECTABICHUOCTpOoeHUNBEECTB. CBEICHUS00M3
Y4a€MBIXBKYPCEBEIIECTBAX JAIOTCA B PA3BUTUU — OT YIJIIEBOJOPOJOB A0 CIOKHBIX
OMOJIOTUYECKUAKTUBHBIXCOSMHEHU . BKypceopraHnuecKOHX MMUHUTIONYYar0TPa3BH
THec(OpMUPOBAHHBIE  HA  ypOBHE  OCHOBHOrO  00miero  oOpa3oBaHUS
NepBOHAYATILHBICTIPEACTABIICHUSI O XUMHUUYECKOM CBSI3M, KJIacCU(PUKAIIMOHHBIX
pU3HAKax
BEILIECTB,3aBUCUMOCTHCBONCTBBEIIECTBOTUXCTPOCHUS,0XUMUYECKONPEAKITUH.

[ToAHOBBIMYTIIOM3PEHUSBIPEIMETE« X UMHSI»0a30BOTOYPOBHSIPACCMATPUBACT
CAU3y4YCHHBIHAYPOBHEOCHOBHOTOOOIIIET000pa30BaHUATEOPETHUCCKUMUMATEPUAITH
(aKTOJIOrMYECKUECBEICHUSIOBEIIIECTBAXUXUMHUUECKOM peakiuu. Tak, B 4aCTHOCTH,
B Kypce «Obmas u
HEOPTraHWYECKASIXUMUS» 00 yIaIOMUMCSTIPE0CTABISIETCIBO3MOKHOCTHOCO3HATH3H
A4eHUETICPUOINICCKOT03aKOHACOOIIETEOPETHIECKUXMETO,T0IOT MIECKUXTIO3UITUI



Ty 0OKENOHITHHUCTOPHUUECKOECU3MEHEHNE(PYHKIIMIAITOr03aKOHA—0TOO00Iat0IIeiH
710 OOBSACHSIONICH U MPOTHO3UPYIOIIESH.

Enunass cucrema 3HaHMM O BaXHEHMIIMX BEIIECTBAX, HX COCTaBe,
CTPOCHHUU,CBOMCTBAX W NPUMEHEHHHM, a TaKKe€ O XUMHUUYECKUX PEaKIUsiX, HX
CYIIHOCTH
M3aKOHOMEPHOCTAXMPOTEKAHUAIONIOIHAETCABKYpcax 10u 1 kiraccoBanemMeHTaMmuco
JEPKAHUS, UMEIOIIMMUKYJIBTYPOJIOTUYECKUMUTTPUKIIaTHONXapaKTep. DTUZHAHUSICIT
0COOCTBYIOTIIOHUMAHUIOB3aUMOCBA3UXUMUUCIPYTUMUHAYKAMU,PACKPBIBAIOTEEPO
JHBIIO3HABATEIHHOMUITPAKTHUCCKOUIEATEILHOCTHIEIIOBEKA, CTIOCOOCTBYFOTBOCTIUT
AHUIOYBAXEHUSIKIIPOIIECCYTBOPYECTBA B  00JIACTH TEOPUM M IMPAKTHYCCKUX
MPUITIOKEHUM XHUMHH,
MMOMOTalOTBBIMTYCKHUKYOPHUEHTUPOBATHCABOOIIECTBEHHOMITMYHOCTHO3HAYUMBIXIIPO
0siemMax,CBA3aHHBIXCXUMUEH, KPUTHIECKUOCMBICIUBATEUH(POPMAITUIOUTTPUMEHSATHE
EUISIMONIOJIHCHUSI3HAHU M, pEIIICHUIUHTEIIEK TY AIbHBIX UAKCIIEPUMEHTAIIBHBIX

UCCIIE0BATEIbCKUX 3a1ad. B LEJIOM COJIEpKaHHE
y4eOHOTOIpeAMETa« X UMHSI»IAHHOT OYPOBHIN3YYCHUSIOPUEHTUPOBAHOHA(POPMUPO
BaHUEY

00y4aIOIMNXCSIMUPOBO33PEHUECKONOCHOBBLISITOHUMAaHUSI(QUIT0 CODCKUXUIEH, TAaK
UXKaK:MaTepHaJIbHOEEIMHCTBOHEOPTaHNUECKOrONOPTraHMYE€CKOIrOMUPa,00yCI0BIIe
HHOCTBCBOMCTBBEILIECTBUXCOCTABOMUCTPOEHUEM,TO3HABAEMOCTBIIPUPOIHBIXSIBJIICH
MUY TEMAKCIIEPUMEHTAU PEIICHUSITTPOTHBOPEUNHMEKTYHOBBIMU(DAKTAMUUTEOPETH
YECKUMHUIIPEANOCHIIIKAMHA, OCO3HAHUE POJIM XMMHHM B PEIICHUH 3KOJOTMYECKHX
npoOjeM, arakke mnpodieM CcOepeXeHHs] SHEPreTUYECKHX PEeCypCcOB, ChIPbA,
CO3/IaHUSI HOBBIXTEXHOJIOTUI UMaTEPHUAIOB.

BrutanepenenusizaiaaBociuTaHus, Pa3BUTUSIMCOLUATTN3AIIMH OO0y YaFOIIUX CATI
PUHATHIEIPOrPAMMONUIIOXUMUHUIIOIXOIBIKOIIPENEIEHUIOCOAEPIKAHUSIUTIOCTPOCHUS
npeaMeTanpeycMaTpuBaoT(hOPMUPOBAHUEYHUBEPCATTbHBIXYYEOHBIX ACCTBU N, UM
eI01MX0a30B0E3HAYCHUEIAPAZTNYHBIXBUIOBACATEILHOCTH: pEHIEHUSATIPOOIIEM, IO
MCKa,aHan3ano0paboTku nHMOpMAIUU, HEOOXOAUMBIX JIJIsi TPUOOPETCHUSI OTIBITA
MPAKTUYECKONH UCCIIEN0BATENBCKON AEATEIIbHOCTH, 3aHUMAKOIIEN BaXKHOE MECTO B
MO3HAHUUXUMUH.

BrpaktukenpenogaBaHUsIXMMUUKAaKHAYPOBHEOCHOBHOT000111€Tr000pa3oBaHu
g, Tak W Ha  ypOBHE cCpemHero  oOmero  obpa3oBaHus,  TIpH
ONpPEeIeICHUUCOIEPKATEIbHOMXapAKTEPUCTUKHUIIEIC N3y YEHUTIPEIMETaHAIPABIIC
HUEMIIEPBOCTENEHHOM3HAYMMOCTUTPAUIIMOHHONIPU3HAETCADOPMUPOBAHUEOCHOB
XUMUYECKOM  HayKM  Kak  o0JacTM  COBPEMEHHOIO  €CTECTBO3HAHMS,
MPAKTUYECKOMUIEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KYJBbTYPBHI.
CMeToan4ecKONTOUYKU3PEHUATAKOMITIOAXOAKOIPEIETIECHUIOLEIEHN3YYEHUSATIPEME
TasABJISIETCABIOJIHEONPABAAHHBIM.



CorracHOJaHHONTOYKE3PEHUATIaBHBIMUTICTIIMUN3YYEHUSTIPEIMETA
«XumusiyaabazoBoMmypoBHe(10—1 1kJ1.)IBISIOTCS:
e (popMUpPOBaHUECUCTEMBIXUMHYECKUX3HAHUHKAKBAKHEUIIIEHCOCTABIISIFOIIICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOUJICKAT KITFOUCBBIC

TIOHSTHS, (GyHIaMeHTaTbHBIC 3aKOHBI u TEOpUHn
XHMUH,0CBOCHUES3bIKAHAYKH,yCBOCHUCHITOHUMAHUECYIIIHOCTHIOCTYITHBIXO
06001meHun MHUPOBO33PEHYECKOTOXapaKTepa,03HAKOMIICHHE

CUCTOPUEHUXPA3BUTHINCTAHOBIICHNUS,

e (QopMupoBanue u pa3BUTHC TPEJACTABICHUH O HAYYHBIX METOJAxX
MMO3HAHUSBEIICCTBUXUMUIECCKUXPEAKITUH, HEOOX O TUMBIX IATIPUOOPETEHUSY
MEHUHOPUCHTUPOBATHCIBMUPEBEIIECTBUXUMUICCKUXABIICHU N, MMEIOIIINXME
CTOBIIPUPO/IC,BIPAKTUICCKONUTIOBCETHEBHOMKU3HY;

e Pa3BUTHUEYMEHUHHCIIOCOOOBACITEIHHOCTH,CBA3aHHBIXCHAOIIOCHUEMUOOD
SCHEHUEMXUMHYECKOT0IKCIIEPUMEHTA,COOTIOICHUEMITPABUIIOE30IaCHOTO
00pallleHUSICBEIIECTBAMHU.

Hapsimy ¢ »TuMm, coaepkarelbHas XapakTepUCTHKa Ielell u  3aaad
M3Y4YCHUSATIPEAMETABIPOTrPAMMETTOXUMHIY TOYHEHANCKOPPEKTHPOBAHABCOOTBETCTB
WYC HOBBIMH TIPHOPUTETAMH B CHUCTEME CpelHero oomero oopasoBanus. CeromaHs
BIIPEITOJaBAHUUXMMUUBOOJIBIIEHCTEITCHUOTAAETCATIPEAMTOYTCHHECTIPAKTHIECKOMKO
MITOHEHTECOIePKaHNA00yICHUS,0pUEHTUPOBAHHOMHAIOATOTOBKY ~ BBIMTYCKHUKA
001eo0pazoBaTenbHON OpraHu3alluu, BJIA/ICIOIIETO
HEeHa0OpOM3HAHMM,a() YHKITMOHATBHONTPaMOTHOCTBIO, TOECTHCIIOCOOAMUNYMEHUSIM
M aKTUBHOTO TIOJIYYCHHS 3HAHWM W TPUMEHEHUS WX B  peabHOU
KUZHUUJISPEIICHUATPAKTHICCKUX3a/1aY.

Bcepszucatumnpun3ydeHUUTIpe AMeTa« XUMUS» TIOMUHUAPYOIICe3HAYCHUSTIPH
o0peTarTTaKUEeINu 3a/1auu,KaK:

aganTamus OOydYalIMXCid K YCIOBHUSM JIMHAMHYHO Pa3BUBAIOIIETOCS
Mupa,hOpMHPOBAHUCHHTEIUICKTYJTbHOPA3BUTOMITNYHOCTH,TOTOBOIKCaMO0OOpa3oB
aHWI0, COTPYJHHYECTBY, CaMOCTOSTEIHLHOMY NPHHITHIO TPAMOTHBIXPCIICHHUA B
KOHKPETHBIX  JKM3HCHHBIX  CHTyallMAX, CBSI3aHHBIX C  BEIIECTBAMH U
UXTIPUMCHECHHUEM;

dbopMupOBaHKHEYOOYUAIOIINXCAKIIFOUEBEIXHABBIKOB(KITIOUEBBIXKOMIIETEHIIH )
,AMCIOIITUXYHHUBEPCATbHOC3HAUCHUEIAPA3TNIYHBIXBHIOBICATCILHOCTH: PEIICHHSI
poOJieM, MTOMCKA, aHaInu3a n 00paboTKH
nHbOopMaIu, HeoOX0 TUMBIX IATIPHUOOPETEHUIOTBITAICATEILHOCTH, KOTOPAsS3aHUM
AETBAKHOEMECTOBMO3HAHUUXUMUU,aTAKKEISIOIIEHKUCTIO3UITUHIKOJIOTHIECKO0e3
OTTACHOCTUXAPAKTEPABIHSIHUSIBEIIECTBUXUMUYECKUXITPOIIECCOBHAOPTAHU3MYEIIOBE

Kau IpUpOaHYIOCpeny,



Pa3BUTHEIIO3HABATEIILHBIXMHTEPECOB, MHTEIIEKTYATbHBIXUTBOPUYECKUXCIIOCO
OHOCTEll ~ OOydYarolIuXcs:  CIHOCOOHOCTH  CaMOCTOSITEJIbHO  MpHOOpeTaTh
HOBBIC3HAHUSI TI0 XHUMHUU B COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMH,
UCIOJIb30BAThCOBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUU JJisi TIOWCKa W
aHanM3a yaeOHOW MHAYIHO-TIOMYJIIPHONUH(OPMAITMUXUMHIECKOTO COJIEPIKAHMSI;

dbopMupoBaHWEe © pa3BUTHE Y OOYYAaIONIUXCS  aCCOIMATUBHOTO U
JIOTUYECKOTOMBITTUICHUSI, HA0TI01aTEIbHOCTH,COOPaHHOCTH,aKKyPaTHOCTH, KOTOPBI
€0CO0EHHOHE00X0/TMMBI, BYACTHOCTHU, TPUTLUIAHUPOBAHUUUTIPOBEACHUMXUMHUYECKOT
09KCIIEPUMEHTA,

BOCITUTAHUEYOOyHIaArOITNXCSyOeK IEHHOCTUBTYMAaHUCTHIECKOMHATIPABICHHOC
TUXUMUH,EEBAKHONPOTHBPEIICHUHATIO0ATHHBIXITPOOIEMPAITOHATEHOTO
MIPUPOIOTIOTH30BAHHUS, TIOTIOJTHEHUS DHEPTETUYECKUX pecypcoB
MCOXPaHEHUSATIPUPOTHOTOPABHOBECHS,0CO3HAHUSTHEO0X0IUMOCTUOEPEKHOTOOTHO
HMICHUSKITPUPOJIEUCBOEMY3/I0POBbIO,aTAKKEITPHOOPETEHUSOTIBITAUCIIOH30BAHUSATIO
JTy4eHHBIX3HAHUUUISIITPUHITHATPAMOTHBIX PEIIICHUMBCUTY AITHSIX, CBSI3aHHBIX CXUMU
YECKUMH SIBIICHHUSIMHU.

ByuebHoMmianecpe AHEro001eroo0pa3oBaHUAIPEAMETK XUMHSI»0a30BOTO
YpPOBHS  BXOAMT B  COCTaB  mpeaMeTHo — oOmactu  «EcrecTBeHHO-
HAyYHBICTIPEIMETHD).

OOmiee yuciaO 4YacoB, OTBEACHHBIX I HW3YYCHUS XUMHH, Ha 0a30BOM
ypoBHecCpeaHero odmero odpazoBaHus, cocTaBisser 68 yacos: B 10 kmacce — 34
yaca (luacBuenento),Bl1 kinacce—34uaca(l yacBHenento).



COAEP KAHUEOBYYEHMUSA
10 KITACC
OPT'TAHNMYECKASAXUMUA

TeopernuecKkneOCHOBBIOPraHMYECKONXUMUM

[Ipenmer opraHnyYecKkOM XHMHUU: €€ BO3HMKHOBEHHE, PA3BUTHE U 3HAUYCHHUE
BIOJIYYCHUMHOBBIXBEIIECTBUMATEPUAIIOB. T €OPUACTPOCHUAOPTAHUYECKUXCOCTUHE
Hui A. M. DbyrnepoBa, €€ oOcHOBHbIe TOJNOXKEHHS. CTPYKTypHBIE
dbopmynbloprannyeckuxpeniect. [ 'oMmomnorus, u3omMepuss. XuMHUIeCKasiCBA3bBOPraH
WYECKUXCOCTMHEHUSIX—OIMHAPHBIEH KPATHBICCBSI3H.

[IpencraBnenue 0 KJ1IacCU(UKAIIUU OPTaHUYECKUX BEIIIECTB.
HomMenknaTypaopraHnuecKkuxcoeIMHeHUN(CucTeMaTuyeckas )M TpuBUaIbHbICHA3Ba
HHUSBOKHEUIINXIPEICTABUTEIEH KIaCCOBOPTaHNYECKUXBEILIECTB.

DKCIEpUMEHTAIbHBIEMETOABIN3YYCHUSBEILIECTBUUXITPEBPAILICHHI :03HAKOMIIE
HuecoOpa3laMUOpraHMYeCKUXBEIIECTBUMATEPHATIAMUHANX OCHOBE, MOJIETTUPOBAHU
€MOJIEKYJIOPTaHUYECKUXBEIIECTB,HAOII0IEHUEUOTTCAaHUE JIEMOHCTPAIMOHHBIX
ONBITOB  II0  NPEBPAIICHUID  OPraHMYECKUX  BEIIECTBIPU  HArPEBaHUU
(ru1aBiieHHe,00yTIMBAaHUEH TOPEHHE).

Yraesogopoasl

AJIKaHBI:COCTaBUCTPOEHUE,TOMOJIOTUYECKUIPsIA. MeTaHnATaH—
MPOCTEHIITHETIPEICTABUTEINAIKAHOB: PU3NUECKUEUXUMUYECKUECBONCTBA(PEaKIINU
3aMelIEHUSIUTOPEHUS ), HAX 0K ICHUEBIPUPO/IE, TOTYYCHUCUTIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN pAll. DTUIIEH U MPOMUIEH —
IPOCTEUIITUENPEICTABUTEIINATIKEHOB: PU3MUECKUEMXUMHUECKUECBONCTBA(PEaKIINU
TUAPUPOBAHUS, FATIOTEHUPOBAHUS, THIPATALINHN,0KACIICHUSIUTIOJIUMEPHU3ALIH ), 10Ty
YEHHEUTIPUMEHECHHUE.

Anxanuensr:0ytagueH- 1,3 uMeTunoyTaueH-
1,3:cTpoeHue,BaXKHENIITMEXUMUUECKUE CBOMCTBA (peakuus MOJUMEPU3ALIUHN).
[Tomy4yeHne CUHTETUYECKOTOKAyYyKanuPE3UHBbI.

AJKUHBI:COCTaBUOCOOCHHOCTUCTPOCHHUS, TOMOJIOTUYECKUUPST. ATIETHIICH
—TMPOCTEHIITUUTIPEICTABUTEIHATIKUHOB:COCTaB,CTPOCHUE, PU3NIECCKUEUXUMUYECKUE

CBOICTBa (peakiuu THJIPUPOBAHUS, raJIOTeHUPOBAHUS,
TUIpATalliN,TOPEHUS ),[TOTyICHUCUTTPUMEHECHHE.
Apenbl.ben3zon: COCTaB,CTpOoeHUE, hU3NIECKUE u XUMUYECKUE

CBOMCTBa(pEaKlMK TaJIOTEHUPOBAHUSI U HUTPOBAHMS), TIOJIyYEHUE U TIPUMEHEHHE.
Tonyon:cocmas,cmpoenue, puzuyecKueuxumMuiecKuecoucmaa(peakyunueaio2enupo
BAHUAUHUMPOBAHUS), NONYYeHueunpumererue. TOKCUYHOCTh



apeHoB.] eHeTnYeCKasICBA3bMEKTYYTIEBOA0POIAMHU, IPUHAIIEKAIIMMUKPA3INYHBI
MKJIACCaM.

[IpupoaHBIENCTOYHUKHYTIIEBOIOPOAOB. I [prpoaHbIiira3unony THeleHE(PTSIHBIE
ra3el.Hep1p u e npoucxoxaenue.Crnocoos nepepadboTKu
HE(QTH:IIEpPErOHKa, KPEKUHT(TEPMUYECKU I, KaTaTMTHYECKUi ), tupoiu3. I [poaykTeimne
pepaboTk HEePTH, HUX TPUMEHEHHUE B NPOMBIIIIEHHOCTA MU B  OBITY.
KaMeHHBIIYTroIbuIpOAYKTHI €ronepepaboTKy.

DKCnepruMEHTAIbHBIEMETOIbIN3YYEHUSBEILIECTBUUXITPEBPAILICHUI :03HAKOMIT
eHuecoOpa3laMHUILIACTMACC,KaydyKOBUPE3UHBI, KOJUIEKIIUU
«Hedte»u«Yronb»,MoaeIupOBaHUEMOIEKYTYTJIEBOOPOI0OBUTATIOTEHOTIPOU3BOIH
BIX,IIPOBEICHUEIPAKTUYECKOM paboTHI: IOJIyYECHHE ATUJICHAU
U3y4YECHUEETOCBOMCTB.

Pacuérnbie3zanaumn.

BrruncnenusnoypaBHeHUIOXUMUYEeCKOMpeaknu(mMaccol,00bEMa, KOJTMYEeCTBA
HMCXOJTHOTO  BELIECTBA  WJIM  MNPOAYKTa  pEakUMH [0  M3BECTHBIM
Macce,00bEMY,KOIMYECTBYOJHOTOM3 NCXOIHBIXBEIIECTBIUIIMIIPOAYKTOBPEAKIIIH ).

KuciaopoacoaepxkammeopranndeckuecoeInHeHUs

[IpenenbHBIEOTHOATOMHBIECTIUPTHL. M ETaHOIMITaHOII: CTPOEHUE, PUZNIECKUE
MXUMHUYECKUECBOMCTBA(peaKIMUCaKTUBHBIMUMETAJUIAMHU,[AJIOT€HOBOI0OPOIaMU,T'O
peHue),npuMeHenre. BonopoHbIecBA3UMEX TyMOJIEKYIaMUACTTUPTOB.
JlelicTBUEMETaHOIANATaHOJIAHA0OPTaHN3MUEIIOBEKA.

MHoroaroMHbIeCIUPTHI. ITUICHIIMKOIBUTTMIEPHUH: CTPOECHUE, PU3HUECKUEH
XUMHUYECKHECBONCTBA(B3aUMO/1€HCTBUECOILETIOYHBIMUMETAIITIAMH, KaU€CTBEHHAsPE
aKlMsHa MHOroaToOMHblecupThl).JlelicTBueHaopranu3M 4esoBeka.llpumenenue
TJIMLEPUHANA TUIICHT TUKOJIS.

DEeHOJI:CTPOCHUE MOJIEKYJIbI, (PU3NYECKHEe W XMMHYECKHE CBOMCTBA.
Toxcuunoctbdenomna. I lpumenenuedenona.

Anbaerunpinkenonsl. opManbaerul,aleTaibIeru/l:CTPOCHUE, PU3NIeCcKe 1
XUMHUYECKHUE CBOMCTBA (peakuuu OKHCJICHUS u
BOCCTaHOBJICHMSI,KAYECTBEHHBIEPEAKIIMH ),[10JTyYEHUEN TIPUMEHEHUE.

OnHOOCHOBHBIETIPEIETLHBIEKAPOOHOBBICKUCIOTH. MypaBbUHASNYKCYCHAS
KHUCIIOTBI: CTpOEHHE, (PU3nUecKrue U XUMUYECKUE CBOMCTBA (CBOWCTBA,001IHE IS
KJIacca KUCJIOT, peakius dTepuuKaIn ), morydeHue u npuMmeHenue. CreapuHoBas
U OJIEMHOBAs KHCIIOTHl KaK MPEACTABUTENIM BBICHIMX KapOOHOBBIXKHCIOT.Mblia
KaKCOJIMBBICHIMXKAPOOHOBBIXKUCIOT,UXMOIOIIIEE JIEHCTBHE.

CnoxxHbIeA(UPBIKAKITPONU3BOTHBICKAPOOHOBBIXKUCIOT. I HIPOITN3CIIOKHBIX
3(¢upoB. Kupsl. I'moponns YKUPOB. [Ipumenenue YKUPOB.
buonornueckaspoabxupos.



VYrneBoabl:cocTaB,kKnaccu(puKausyrieBoJ0B(MOHO-,IU-UIOTUCAXAPUIBI).

['mroko3a — MPOCTEUIIINI MOHOCAaXapu.I; OCOOCHHOCTH
CTPOCHUAMOJIEKYJIbI, (P U3NIECKUEUXMMUYECKNECBONCTBA(B3aUMOICCTBUECTUIPOK
CUIOM memu(1l), OKHCJICHHE aMMHa4YHbIM pacTBOpOM OKCHJIa

cepebpa(l),BoccTanoBIeHIE,0POKEHUETITIOKO3BI ), HAX 0K ICHUEBIIPUPOIE, TPUMEHE
Hue,0uonornueckasapoiib. @orocunres. pyKTO3aKaKu30MePTIIOKO3bI.

Kpaxman u nemwnono3a kak npupojHbie nosuMepbl. CTpoeHHe Kpaxmana
MLEIUTI0N03bl. DU3HYECKUEMXUMUYECKUECBOMCTBAKpaxMaia(ruapoian3,KaueCTBEHH
aspeaKkusiCHOIOM).

DKCnepUMEHTATbHBIEMETObIN3YYEHUABEILIECTBUUXITPEBPAIICHUI : TPOBEICH
1€, Ha0I0ICHUEMOTTUCAHUEIEMOHCTPAIIMOHHBIXOIBITOB: TOPEHUECTTUPTOB,KAUECTBE
HHBIEPEAKITUUOAHOATOMHBIX
criupToB(oKkuciennesTanoaokcugommeu(1l)),MHOroaTOMHBIXCTUPTOB(B3aUMO/1€
nctBuernunepunacruapokcuiom menu(ll)), anpaernnoB (okucieHrne aMMHUAYHBIM
pacTBOpOM
okcunacepeopa(l)urunpoxcunommenu(ll),B3aumMoaericTBEKpaxmMasacuoom),npo
BEJICHUETIPAKTUYECKOWPAOOTHI: CBOMCTBAPACTBOPAYKCYCHOMKHUCIIOTHI.

Pacuérnbie3zanaumn.

BrluucnenusnoypaBHEHUIOXUMHYECKOMPEaKIMU(MacChl,00bEMa, KOJTMYECTBA
MCXOJIHOTO BEIIeCTBAa WM NPOJAYKTa pEaklUMH IO HM3BECTHBIM Macce,00bEMY,
KOJIMYECTBYOJHOTOM3NCXOIHBIXBEIECTBUIIMIIPOAYKTOBPEAKIMN).

A3oTcoaepKalumeopraHn4eCKuecoeTMHEHHUS.

AMMHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHndYecKue coeauHeHus. Ou3niecKuen
XUMUYECKHE CBOICTBa AMUHOKHUCJIOT (Ha npuMepe TJIMLKHA).
buonornueckoe3naueHneaMMHOKUCIIOT. I lenTuabl.

benkukaknpupo HbIEBBICOKOMOJIEKYIIsipHblecoequHeHus. [ lepBuyHas, Bropuy
HASIUTPETUIHASICTPYKTYpaOenKoB. XMMHUYECKUECBONCTBAOCTIKOB: THAPOIIN3,ACHATYD
aIus,KaueCTBeHHbIEPEAKIINYA HAOCIIKH.

DKCnepUMEHTAIbHBIEMETOIbIN3YYEHUABEILIECTBUUXITPEBPAIICHUI: HA0II01eH
M€ W ONHUCaHWE JEMOHCTPAllMOHHBIX  ONBITOB:  JIEHATypauus  OEJIKOB
MIpUHATPEBAHNH,IIBETHBICPEAKITUHOCIKOB.

BbicokoMo1eKyJISIPHBICCOEINHEH U

OCHOBHBIE ~ TOHATHS ~ XMUMHUU  BBICOKOMOJIEKYJISIPHBIX  COEIUHEHHII:
MOHOMED,ITOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALMH, CPEIHSS
MoJieKyJisipHasiMacca.OCHOBHBIEMETOIBICHHTE3aBbICOKOMOJIEKYIIPHBIXCOEIMHEHU
H—TOoTUMepU3alUaUIIOINKOH ACHC AU

DKCneprUMeHTAIbHBIEMETOIbIN3YYEHUSBEILECTBUUXITPEBPAIICHUI:03HAKOMIT
eHue ¢ o0pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC,KayYyKOB.

MexnpeaMeTHbIECBSI3U.



Peanm3annsiMeKnpe IMETHBIX CBA3EHITPUA3YICHUMOPTaHNYECKONXUMUUB
10xnacceocyiecTBIsETCIYePE3UCIIONb30BAHUEKAKOOIINXECTECTBEHHO-HAYYHBIX
MIOHATHI, TaK u MIOHATH, SBJISTIOIIIUX CS CUCTEMHBIMU TUTSL
OTAEJIbHBIXIIPEAMETOBECTECTBEHHO-HAYYHOT OLIKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TOHATUS: SIBIIEHWE, HAy4dHbId  (akT,
TUI0TE3a,3aK0H, TEOpHs, aHajiu3, CHUHTE3, KiIacCUPUKalus, NEePUOJUYHOCTD,
HaO0JII0ACHUE, N3MEPEHUE,IKCITEPUMEHT,MOIETUPOBAHHUE.

du3nKa:MaTepus, S HEPT UL, MACCA,ATOM,JIEKTPOH,MOJIEKYJIA,Y HEPTETUUECKUITY
POBEHB,BELIECTBO,TENI0,00BEM,arpEraTHOECOCTOSIHUEBEILIECTBA, (PU3NUECKUEBEITNYN
HBI ¥ €JIUHULIBINXU3MEPEHUS.

buonorus:kierka,opranusm,onochepa,00MeHBEIIECTBBOPTaHU3ME, (DOTOCUHT
€3,0M0JI0rMueCKaKTHBHBIEBEIIECTBA( OCIIKHU,yTIEBOABL, KUPHI,(DEPMEHTHI).

['eorpadusi: MuHepasibl, TOpHBIE TMOPOJbI, TOJIE3HBIE HCKOIAEMBbIE,
TOIUIUBO,PECYPCHI.

TexHOJIOrus: MUIIEBBIENPOIYKThI,0CHOBBIPAIIMOHATbHOT OIIUTAHUS, MOIOIIIHE
CpPEICTBa, JICKAPCTBEHHbIE W  KOCMETHYECKME  IpernapaTbl, MaTEpHAJIbI
U3HCKYCCTBEHHBIXUCUHTETUYECKHUX BOJIOKOH.

11KJIACC

OBIIAANHEOPT AHUYECKAAXUMUA

TeopernuecKkneoCHOBLIXUMHUU
XUMHYECKUIDIIEMEHT. ATOM. S IpoaToMa, u30TOMNBL. DIIEKTPOHHAsI000I0UKA.
DHEpreTHYECKUe YPOBHH, MOIYPOBHH. ATOMHBIE OpOWMTaNH, S-, P-, O-3JEMEHTHI.
Ocobennoctu pacrpeeneHus AIEKTPOHOB 1o opOuTasImM B
aTOMax’JIEMEHTOBIIEPBBIXYETHIPEXTIEPHUOIOB. DJICKTPOHHAS KOHPUTYpalIUsiaTOMOB.

[Tepuonnyeckuii  3akoH u  llepuoguueckass cucreMa  XHUMHUYECKUX
sanementoB/l. 1. MenzaeneeBa. CBs3b nepuoguyeckoro 3akoHa u [lepuoguueckoii
cucteMpixumuieckux sneMmeHTtoB . M. MenaeneeBa ¢ COBpEMEHHOW TEOpHUEHN
CTPOCHUSATOMOB.3aKOHOMEPHOCTUN3MEHEHUSICBOMCTBXUMUYECKUXDIIEMEHTOBUOO
Pa3yeMbIXUMHUIIPOCTHIXUCI0KHBIXBEIIECTBIIOTPYIIITaMUIIEpHOaM. 3HAaUCHUETIEPHO
JUYECKOTO 3aKOHABPA3BUTUUHAYKH.

CrpoenueBeniecTBa. XMMUYECKasICB3b. BUIBIXUMUUECKOMCBA3U(KOBAJICHTHA
o HETOoJsIpHAas u MoJIsIpHas, WOHHAs, METaJTUYECKAs).
MexaHnn3Mb100pa30BaHUSIKOBAICHTHOMXUMUYECKONUCB 13U (0OMEHHBIMMOHOPHO-
akienTopHblii). BoopoaHasces3b. BaneHTHOCTE. DIeKTpooTpuliaTeIbHOCTh. CTerne
HbOKUCJIEHUA. IOHBI:KATUOHBI U aHUOHHBI.



BemecTBamMoIIeKy s pHOTOMHEMOJIEKYJIIPHOTOCTPOEHU . 3AKOHITOCTOSIHCTBA
COCTaBa BEILIECTBA. Turbl KPUCTAILUTNYECKUX PELIETOK.
3aBUCHUMOCThCBOMCTBABEIIECTBOTTUNIAKPUCTAITINYECKOUPEILIETK Y.

[TonsiTneonucnepcHpxcrucremMax. ICTUHHBIE MKOJUTOMIHBIEPACTBOPHI.
MaccoBasnosiBeecTBaBpacTBOpeE.

KnaccudukanusneoprannueckuxcoequHennii. Homenkinatypaneopranudecku
XxBellecTB.I e HeTHUeCcKasCBA3bHEOPTraHNYECKUX BEILECTB, TPUHAIIICKAIUXKPAZIUY
HBIMKJIACCAM.

Xumunueckaspeaxius. KinaccupuranusaxuMuieCKUxXpeakiiMiiBHEOPTaHUIeCKO
H M OpPraHMYEeCKOMXMMHHU. 3aKOHCOXPAHEHHUS] MacChl BEILECTB,3aKOHCOXPAHEHUS
UIIPEBPAILCHUS YHEPTUUTPUXUMUYECKUXPEAKITUSX.

CkopocTh  peakuuu, €€ 3aBUCUMOCTb OT  Pas3jIMYHBIX  (AKTOPOB.
Oo6partumblepeakiinyu. XuMuieckoepaBHoBecre. DaKTOPHI, BIUAIOIINEHACOCTOSHAEX
nmuyeckoro pasHoBecus. [ [punuunlelllaTense.

Onektponutuyeckass aucconuanus. CuiibHble M ciaOble  3JIEKTPOJIUTHI.
CpenlaBoIHBIXPaCTBOPOBBEILECTB: KUCIAs,HEUTPaIbHAS, IETOYHAS.

OKUCANTETBHO-BOCCTAHOBUTEIIbHBICPEAKIIAH.

DKCIEpUMEHTAIBHBIEMETOABIN3YYCHUSABEILIECTBUNXITPEBPAILICHUN : IEMOHCTPA
uua  tabmun  «llepuonuueckas  cuctemMa  XUMUYECKHX — 3iemeHToB  [I.
N.MenneneeBay,n3ydeHUEeMOICIEHKPUCTAINYECKUXPEIIETOK,HAOTFOICHUEUOTIHC
aHue  JIEMOHCTPAIMOHHBIX U Ja0OpaTOpHBIX  ONBITOB  (pa3joKEeHHE
NEPOKCUAABOIOPOJA B NPUCYTCTBUM KAaTAJIW3aTOpa, ONPENEIEHUE CpEelsl
pacTBOpOB
BELIECTBCIIOMOIIbIOYHUBEPCAITbHOTOMHIUKATOPA,pPEAKIIUMMOHHOT000OMEHA),[TPOBE
J€HUE  TMpaKTU4YecKol  pabotel  «BiusHue  paznuuHbix  (AKTOpOB  Ha
CKOPOCThXUMHUYECKON peaKIfm.

Pacuérnbie3zanaumn.

PacuérpinoypaBHEHHUSIMXUMHUYECKUXPEAKIINI,BTOMUYUCIETEPMOXUMUYECKHUED
aCYEThI,pacUETHICUCTIONB30BAHUEMIIOHATUACMACCOBASIOJISIBEILIECTBAY.

Heoprannyeckassxumus

Hewmeramner. IlonoxennenemeramnoBsllepnognueckonCHCTEMEXUMUYECKUX
3JIEMEHTOB . n. MenneneeBa u 0COOEHHOCTH CTPOECHUS
atoMoB.DH3NUECKNECBONCTBAHEMETAIIIOB. AJITIOTPONUSIHEMETAJUIOB( HAIPUMEPEKU
ciopona,cepsl,pocopanyrieposa).

XHUMUYECKHE CBOMCTBAa BaXXHEUIIMX HEMETAUIOB (TAJIOTEHOB, CEpHlI,
a3oTa,pocdopa,yriepoaanKpeMHus )JMUXCOeTUHEH U (OKCHIOB,KUCIOPOCOAEpKa
LIUXKHUCIIOT,BOJOPOJIHBIXCOEINHEHN ).

IIprMeHEHNEBAXKHEN TN XHEMETAIIIIOB UMXCOEAUHEHNN.



Meramnbl.  Ilonoxxenne  merasmmoB B Ilepuoamyeckon  cucteme
xumudeckuxidneMmeHToB . . MenneneeBa. OcCOOEHHOCTH CTPOCHHMSI JIEKTPOHHBIX
o0oouekaTtoMoB MeTamioB. O6mme ¢uiznueckue cpoiicTBa mMeTawioB. CruiaBbl
METAIJIOB. DJIEKTPOXUMHUYECKUN PSTHANIPSKECHUITMETAIIIOB.

XUMUYECKUECBOMCTBABAKHEUIIIMXMETANIOB(HATPUM, KT, KAJIbIINI,MarHU i
,AJTIOMUAHUM, ITUHK, XPOM, KEIE30,ME/b )UUXCOCTUHECHUI.

OObmue crnocoObl ToNydeHuss MeTaioB. llpuMeHnenue MetamioB B OBITY
UTEXHUKE.

DKCIEePUMEHTAIbHBIEMETOIBIN3yUCHUSBEIIECTBUUXITPEBPAILICHUIN : U3YYEHUEK
oJIeKIMu«MeTaJUTBIUCIIIaBbI»,00pa3IoB
HEMETaJJIOB,pEIICHUEIKCIIEPUMEHTAIIbHBIX3a/1a4,HA0JI0ICHUENOTTUCAHUE IEMOHCT
PAIMOHHBIXUIA00PATOPHBIX OMBITOB (B3aMMOJIEUCTBHE THUIAPOKCHIA ATIOMUHHUS C
PACTBOPAMUKHUCIIOTH IIEJI04YeH,KaueCTBEHHbIEPEAKIIMMHAKATHOHBI METAJUIOB).

Pacuérnpre3anaumn.

Pacuétei Maccel BemiecTBa MM O00BEMA Ta30B MO  M3BECTHOMY
KOJINYECTBYBEIIECTBA,MACCEUTUOOBEMYOTHOTON3YIACTBYIOIIUXBPEAKIIUUBEIIECTB
,pacuétel Maccbl (00BEMA, KOJMYECTBA BEUIECTBA) MPOAYKTOB pPEAKUUHU, E€CIH
OJHOM3BEILLIECTBUMEET IIPUMECH.

XUMUAUKUZHb

Ponr xumum B oOecrneuyeHWH OKOJOTHYECKOH, DHEPreTHYECKON W
MUIEBOMOE30MaCHOCTH, pa3BUTUUMEIUITUHBI. | [OHSTHEOHAYYHBIXMETO/IaXTO3HAHU
SIBEIIECTBUXUMUYECKUXPEAKITUH.

[IpeacTaBneHns10000MIMXHAYUHBIXTPUHIIUITAXTTPOMBIITUICHHOTOTIOTYyYEeHUSIBA
KHEUIITNXBEIIECTB.

UenoBEeKBMUPEBEIIECTBUMATEPHAIIOB: BAXKHEUIIINECTPOUTEIIbHBIEMATEPHAIIBL,
KOHCTPYKIITMOHHBIEMATEPHUAJIbI, KPACKH,CTEKIIO, KEpAMHUKA,MaTEPUAIIbI TU1St
ANIEKTPOHUKH, HAHOMATEPHUaJIbl, OpPraHUYECKHE U MUHEPAIbHBICY 100 PCHHUS.

XUMUSAU3I0POBbEUEIIOBEKA: PABIIIANCIIONb30BAHUIIEKAPCTBEHHBIXIIPEIapaT
OB,TIPaBMIIA0€30I1aCHOTOUCTIOH30BAHUSIIPEIIAPATOBOBI TOBOMXUMUHBIIOBCETHEBHO
VKU3HMU.

MexnpeaMeTHBIECBS3U.

PeanuzanusmexnpeIMeTHBIXCBA3EUIPUN3YYEHUNOOIIIEHMHEOPTaHUY€CKON
XUMUHU B 11 KJIacce OCYILECTBIISIETCA yepes VICTIOJIb30BAHUE
KaKOOIIMXECTECTBEHHO-

HAYYHBIXITOHATHMN, TAKUTIOHSI TUH, IBJISTFOIIUX CICUCTEMHBIMUTISIOTACIBbHBIXITPEIMET
OBECTECTBEHHO-HAYYHOTO I[MKJIA.

OOmme ecTeCTBeHHO-HAy4YHbIC TIOHSATHS: HaydyHbIM (akT, THUIOTE3a,
3aKOH,T€OPUsl,aHaJIN3,CUHTE3,KIacCuDUKaLIMS, IEPUOIMIHOCTb,HAOII0ICHUE, DK CTIC
PUMEHT,MOJICIMPOBAHUE, U3MEPEHHUE, IBJICHUE.



®usuka: Marepusi, PHEPrusi, Macca, aroM, d3JEKTPOH, MPOTOH, HEUTPOH,
MOH,U30TOI, PAIMOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUYECKUIM YPOBEHb, BEIIECTBO,
TE€10,00bEM, arperaTHOe COCTOSIHHE BEUIECTBA, (DU3UUECKUE BEIMYUHBI U €AMHUIIBI
UXU3MEPEHUS,CKOPOCTb.

buonorus:kneTka,opranu3M,3KocucTemMa,onocdepa,Mmakpo-
MMUKPOIJIEMEHThI, BUTAMUHBI,00MEH BEIIIECTBBOPTaHU3ME.

['eorpadusi: MuHEpasbl, TOpPHBIE TOPOJBI, TIOJIE3HBIE HCKOIAEMEIE,
TOILJIUBO,PECYPCHI.

TexHonorus: XUMHUYECKast MPOMBIILICHHOCTb, METaJLTyprus,
MIPOU3BOJICTBOCTPOUTEIbHBIXMATEPUAITIOB,CETbCKOX 0351 CTBEHHOETPOU3BOICTBO, I
UIEBAsTPOMBIILICHHOCTb, papMalleBTUYECKASITPOMBIIIIIEHHOCTh, IPOU3BOICTBOKO
CMETHYECKUXITPENAPATOB,TIPOU3BOICTBOKOHCTPYKIIHOHHBIXMATEPUAIIOB,3JIEKTPOH
HaAMPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U H.



INTAHUPYEMBIEPE3VYJIbTATBIOCBOEHUAIIPOI'PAMMBIITIOXNUMNNHA
BA3OBOMYPOBHECPEJAHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIEPE3YJIBTATHBI

OI'OCCOOycTanaBnMBaeTTPEOOBAHUSKPE3YIHTATAMOCBOCHHUA00YYaIOIUMU
CSIpOrpaMMCpeTHEroo01eroo0pazoBaHusI(JIMYHOCTHBIM, METAIPEIMETHBIMUTIPET
MeTHbIM ). HayuHO-MeTo1m4ecKo0CHOBOMISIpa3padOTKU IJIAHUPYEMBIX
pEe3yJIbTaTOB OCBOEHUS porpaMm CpPEIAHETO o011erooopa3oBaHus
ABJISIETCACUCTEMHO-ACSTEIbHOCTHBIN OAXO.

BcooTBeTCTBUMCCUCTEMHO-
NEATEIbHOCTHBIMIIOAXOIOMBCTPYKTYPEIIMYHOCTHBIXPE3YIbTATOBOCBOCHUAIPEAME
Ta«XUMUA»HAYPOBHECPEAHET000IIEr000PA30BAHUSBBIIEICHBI
CIIEAYIOLIUECOCTABIIAIOLIHE:

OCO3HaHMEOO YU IIMMHUCI POCCUICKONTPaK TAHCKOMMIEHTUYHOCTH—
TOTOBHOCTHUKCAMOPA3BUTHIO,CAMOCTOSATEIBHOCTUH CaMOOIIPEIEIICHHUIO;

HaJIM4YMEMOTHUBAIIMMKOOYUYEHUIO;

LICJICHAINIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHMH JUYHOCTH Ha
OCHOBEKJIIOYEBBIXIIECHHOCTEHNHUCTOPUYECKUXTPAAUIINII0a30BOMHAYKUXUMHUH;

rOTOBHOCTBUCIIOCOOHOCTHOOYUAIOIINXCSPYKOBOICTBOBATHCABCBOCHACSTENbH
OCTHULIEHHOCTHO-

CMBICJIOBBIMUYCTaHOBKAaMHU, TPUCYIIMMHIIETIOCTHONCHCTEMEXUMHUUECKOT000pa3oBa
HUS,

HaJIMYUE T[PABOCO3HAHUS HKOJIOTUYECKOM KyJIbTYpbl M  CIOCOOHOCTH
CTaBUTBLEIN UCTPOUTHKU3HEHHBIETIIAHBI.

JIMYHOCTHBIEPE3YNBTATHIOCBOCHUANIPEAMETAK X UMUSIN JOCTUTAIOTCSIBEINHCTB
€y4eOHOMMBOCTIUTATEIbHOMAEATEIbHOCTUBCOOTBETCTBUMCTYMAHUCTUYECKUMU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU
LEHHOCTAMUUHUICATIaMUPOCCUICKOTOTPaXK 1aHCKOT000111eCTBA, IPUHATHIMUBOOIIIEC
TBEHOPMaMUUITIPaBUIaMUIIOBEACHUS,CIIOCOOCTBYIOIUMHUIIPOLIECCAMCAMOTIO3HAHUS
,CAMOPA3BUTUSMHPABCTBEHHOTOCTAHOBIECHUSITMYHOCTHOOYYAIOLIUXCSI.

JIMYHOCTHBIEPE3YIbTATHIOCBOCHUSIITPEIMETAC X UMUSIHOTPAKAIOTCPOPMUPOBA
HHOCTBOIIBITAIIO3HABATEIbHOMUIPAKTUYECKONIEITETbHOCTUOO Y HAIOIIIUX CST 110
pean3aluy NPUHSTHIX B OOIECTBE [ICHHOCTEH, B TOM YUCJIE BYACTH:

1) rpaKIaHCKOTOBOCTIMTAHUSI:

OCO3HaHUSI  OOYYAIOIIMMHUCA  CBOMX  KOHCTUTYLIMOHHBIX  TpaB |
00s13aHHOCTEH, yBaXKEHUSK3aKOHYH MPABOMOPSAKY;

PEACTABICHUSIOCOUNAIBHBIXHOPMAXUITPAaBUIIAXMEKINYHOCTHBIXOTHOIEHU A
B KOJUIEKTHUBE;



TOTOBHOCTUKCOBMECTHONTBOPUECKOMIECSITEIIbHOCTUTIPUCO3TAHUNYICOHBIX
IPOEKTOB, pelieHuu yueOHBIX u M03HABATEIHHBIX 3azad,
BBITIOJIHEHUUXUMUYECKUXIKCTIEPUMEHTOB;

CIIOCOOHOCTUIOHUMATHUIPUHUMATbMOTUBBI, HAMEPEHU S, JIOTUKYUAPTYMEHTHI
IPYTUXIPUAHATIN3E Pa3TUYHBIXBUIOBYUEOHONACSITEIBHOCTH;

2) NaTPUOTHYECKOTOBOCTTUTAHMS .

LIEHHOCTHOTOOTHOLIEHUSIKUCTOPUYECKOMYUHAYYHOMYHACIIEAUIOOTEUECTBEHH
OMXHUMUM;

YBOKCHUSIKITPOIIECCYTBOPUYECTBABOOIACTUTEOPUUUIIPAKTUIECKOTOIPUMEHEH
Usd  XHMHUHM,  OCO3HaHUSA  TOro, UYTO  JOCTH)KEHUS  HAyKH  €CThb
PE3YNbTATATUTENBHBIXHAOTIOACHU I, KPOTIOTIIMBBIXIKCIIEPUMEHTATLHBIXITOMCKOB, IT
OCTOSIHHOTOTPYAay4YEHBIXUITPAKTUKOB;

MHTEpECaui03HaBATEIbHBIXMOTHBOBBIOJYYEHUHUHUIIOCTIEAYOIIEMAHAIIN3E
nH(pOpMaIUKU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON 0T€UECTBEHHONXUMUU;

3) TyXOBHO-HPABCTBEHHOTOBOCTIMTAHUSI:

HPaBCTBEHHOTI'OCO3HAHMS,3TUYECKOTOTIOBEICHUS;

CIIOCOOHOCTH  OILICHMBAaTh  CUTyallud, CBS3aHHBIE C  XUMHYECKUMHU
SIBJICHUSMU,M TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HAa MOpPaJIbHO-
HPABCTBEHHBICHOPMbI UIIEHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE IMOBEJICHHE M TIOCTYNKHA CBOMX TOBAapHUILEH
CIIO3UIIMITHPABCTBEHHBIXUITPABOBBIXHOPMHOCO3HAHUETIOCIEICTBUNATUXIIOCTYIIKOB
;

4) popMUPOBAHUAKYILTYPHI3I0POBbSI:

NOHUMaHUSALEHHOCTEN310pOBOr0M0€3011acHOr000pa3axku3HU,HEOOX0IUMOCT
u OTBETCTBEHHOTO OTHOILICHUS KCOOCTBEHHOMY duznueckomy
UIICUXUYECKOMY310POBBIO;

COOJIFOACHUATIPAaBUII0€30TTaCHOT000paIICHUICBEIIIECTBAMUBOBITY,IOBCEIHER
HOM KU3HU UBTPYAOBOUIESITEIBHOCTH;

MOHUMAaHUAIICHHOCTUTIPABUINHINBUIYaTbHOTOMKOJUIEKTUBHOT00€30TaCHOTO
MOBEJICHUSBCUTYAIIUSX, YT POKAIO TN X 3/I0POBBIOM>KU3HIITIOACH;

OCO3HAHMSI  TIOCJICACTBUA M HENPUATUS  BPEIHBIX  MPUBBIYCK
(ynotpeOaeHusaIKoros,HApKOTUKOB,KYyPEHHUS );

5) TpyA0BOrOBOCIMTAHHUS:

KOMMYHHUKATUBHOMKOMIIETEHTHOCTHBYYEOHO-
UCCJIeI0BATENbCKOUIEATEIbHOCTH,00111€CTBEHHOMOIE3HOM, TROPUECKOUUIPYTUXBU
NaxJ1eaTeIbHOCTH;

YCTaHOBKMHAAKTUBHOCYUYACTUEBPEIICHUUITPAKTUYECKUX3a]auCOLIMaIbHOMHA
MPaBJICHHOCTH (BPAMKaXCBOETO KJIACCa,IKOJIbI);



MHTEpeca K MPaKTHUYECKOMY H3YYEHHMIO MpOQeccHil pa3iuyHOrOo poja, B
TOMYHCJIE HAOCHOBEIIPUMEHEHUS NMPEIMETHBIX3HAHUN TOXUMUU;

YBOKECHUS K TpyAy, JIOOAM Tpyda U pe3ylbTraram  TPYAOBOM

NEeATENbHOCTH;TOTOBHOCTUKOCO3HAHHOMYBBIOOPYUHANBUAYaJTbHONTPAEKTOP

uu
oOpazoBanus,Oyayiennpodeccurnpeanu3ainucoOCTBEHHBIX)KU3HEHHBIXIIJIAHOB C
y4€TOM  JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHUMHH, HMHTEPECOB
UIIOTPEeOHOCTEN 001IEeCTBA;

6) IKOJIOTHYECKOTOBOCTIUTAHUS S

AKOJIOTUYECKHUIIETECO00Pa3HOTOOTHOIEHUSKIIPUPO, 1€, KAKUCTOUHUKY CYIIIECT
BOBAHUSKU3HUHA3EMIIE;

MOHUMAaHUATIO0aTbHOT0XapaKTePadIKOIOr HUECKUXIIPOOIIEM, BIIUSIHUSIIKOHOM
NYECKUXIIPOLIECCOBHACOCTOSHUEIIPUPOJHOUNCOLIMATIBHOMCPEIBL;

OCO3HAHUSHE00X0IMMOCTHUHCIIONB30BAHUSAIOCTIKCHUM X UMUUITIAPEIIICHUS B
ONPOCOBPALMOHAIBHOTO MPUPOAOTIOJIB30BAHMS;

AKTUBHOTOHENIPUATUAACUCTBUN, IPUHOCAILIUXBPEAOKPYKAFOIIECUTTIPUPOTHONC
pene,yMEeHUSIPOTHO3UPOBATHHEOIAr O PUSATHBIEIKOJIOTHUECKUETTIOCIIECTBHUS
MIPEANPUHUMAEMBIXICHCTBUN UITPEAOTBPAIIATHUX;

HaJIMYUSL ~ PA3BUTOrO  DKOJOIMYECKOTO  MBIIUIEHUSA,  3KOJOTHUYECKOU
KYJIBTYPBL,OIBITaAEATEIbHOCTUIKOJIOTHYECKOMHANPABIEHHOCTH,yMEHUAPYKOBO/IC
TBOBATHCS MU B MMO3HABATEIbHOM, KOMMYHUKAaTUBHOU u
COLIMAJIBHOMITPAKTUKE,CIIOCOOHOCTUNYMEHUAAKTUBHOIIPOTUBOCTOSATEUACOIOTUAXE
Mo obuu;

7) HIEeHHOCTHHAYYHOT ONIO3HAHUSI:

c(OpMUPOBAHHOCTUMHPOBO33PEHMSI,COOTBETCTBYIOIIIETOCOBPEMEHHOMYYPOB
HIOPA3BUTHUSHAYKW MOOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSCTIEIN(PUKUXUMUUKAKHAYKH,0CO3HAHUAEPOIUB(HOPMUPOBAHUUD
AlMOHAJIbHOIOHAYYHOT OMBIIIUIEHUS,CO3JaHUULIEIIOCTHOT OIIPEACTABICHUS 00
OKpyXammeM MHpe Kak O  €IMHCTBE  IPUPOABI U YEIJIOBEKAa,
BIIO3HAHUMIIPUPOIHBIX3aKOHOMEPHOCTEUHUPEIIEHUUTIPOOIEMCOX PaHEHUS TTPUPOIH
Or0 PaBHOBECHS;

yOEKIEHHOCTUBOCOOON3HAYNMOCTUXUMHUHIJIICOBPEMEHHONITUBUTU3AIINN: BE
€ryMaHHCTUYECKOMHANPABICHHOCTUUBAKHOUPOJIUBCO3IAHUN HOBOW 0a3bl
MaTepUATBHOU KYJIbTYPhI, PEIICHUH TI00ATHHBIX TPOOIEMYCTOHIMBOTO Pa3BUTHS
4EJI0BEYECTBA — CBIPBEBOM, SHEPrETUYECKOM, MMILCBOA
UHKOJIOTMYEeCKO0€30MacHOCTH, Bpa3BUTHUMEUIIMHBI,00€CTIEeUeHUNY CIIOBUITy CTIeT
HOTOTPYAaNIKOJIOTMYECKUKOM(DOPTHOMKU3HUKAKIOTOUIIEHA00111ECTBA;

€CTECTBEHHO-
Hay4YHOMIPaMOTHOCTH:IIOHUMAaHHSICYIITHOCTUMETOJOBIIO3HAHHN S, UCIIOJIb3YEMBIXBEC
TECTBEHHBIXHAYKaX,CIIOCOOHOCTUHUCIIONb30BATh



MoJTydaeMbI€ 3HAHUS ISl aHAM3a U OOBSICHEHUS SBIICHUNA OKPYKAIOIIETO MHUpPA
UIIPOUCXOMAIINX B HEM U3MEHEHUH, YMEHHS JeNaTh 0OOCHOBAHHBIE 3aKIIOYEHUS
HAOCHOBEHAYYHBIX (DAKTOBUUMEIOIIUX CATAHHBIXCLETBIOIOTYYEHU A T0CTOBEPHBIX
BBIBOJIOB;
CITOCOOHOCTHCAMOCTOSI TETLHOUCIIOIB30BaThX UMWY ECKUE3HAHUSITISIPEIIICHUS
po0JIeMB pPeabHBIX’)KU3HEHHBIXCUTYAIUSX;
UHTEPECAKIIO3HAHUIONHICCIIEIOBATEIBCKONACATEIbHOCTH;
TOTOBHOCTHUHUCIIOCOOHOCTUKHENIPEPHIBHOMYOOPa30BAHUIONCaMOOOPa30BAHHIO
,KaKTUBHOMYTIOJTy4YE€HUIOHOBBIX3HAHUUTTOXUMUHUBCOOTBETCTBUU
CKU3HEHHBIMUTIOTPEOHOCTSIMU;
UHTEpeca K  OCOOEHHOCTSIM  Tpyda B pasnuyHbix  cdepax
npodeccuoHaNbHONACITENHHOCTH.
METAINIPEAMETHBIEPE3YJIBTATDBI

MertanpeamMeTHble pe3yibTaThl OCBOEHHUS Y4YeOHOTo mnpeamera «XUMUs»
HaypOBHECPEHEr0 00IIeroo0pa30BaHUSBKIIOYALOT:

3HAUYUMBIETISI(OPMUPOBAHUSIMUPOBO33PEHUSIO0YUAIOIIUX CAMEKTUCITUTIIIHA
pHBIE (MeXTIpeAMETHBIE) 0011IeHayYHbIC TTOHATHS,
OTpaXaroIMEUEI0CTHOCThHAYYHOUKAP THHBIMUpauCe (P UKyMETOJOBIIO3HAHU S,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, JHEPrus,
SBJIEHUE,IPOIIECC, CUCTEMA, HAYUHBIN (paKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH,TEOpHus, UCCIeI0BaHNE, HAOII0ICHIE, U3MEPEHHUE,IKCTIEPUMEHTHIPYTHE);

YHUBEpCaJIbHBIC y4eOHbIe NENUCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATUBHBIE,PETYIISITUBHBIE ),00€ecneunBaromuepopMupoBaHueyHKIIMOHAT
PHOWTPAMOTHOCTHU M COLMAIBHON KOMIIETEHIIMU 00yYaroXCs;

CIIOCOOHOCTH o0y4Jaronmxcs UCIIOJIb30BAaTh

OCBOCHHBIEMEKIUCLIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE

3HaHUST U YHHUBEPCAIbHbIE YUYEOHBICIECHCTBUABIO3HABATEILHON M COI[MATBHON
IPaKTHUKeE.

MeranpeaMeTHhIEPE3YIbTaThIOTPAKAIOTOBIIAICHUESYHUBEPCATHHBIMUYIEOHBI
MHUI03HABATEIbHBIMU, KOMMYHUKATUBHBIMUUPETYJISTUBHBIMUICUCTBUSMM.

OBJaieHHeyHUBEPCATbHBIMIYYeOHBIMUIIO3HABATEIbHBIMUAEHCTBUAMH

1) 6a30BBIEJIOTHYECKHENEHCTBHS:
CaMOCTOSATEIIbHO  (OPMYJIMPOBAaTh W aKTyaJU3UPOBaTh
npo0JIeMy,BCeCTOPOHHEEEPACCMATPHBATD;
ONpeNEeNATh IENH ICATEILHOCTH, 3aJaBas IapaMeTpbl U KPHUTEPHH
UXIOCTHXEHHUS,COOTHOCUThPE3Y IbTAThIIEA TeIbHOCTUCIIOCTABIT

CHHBIMMIICIISIMH;

HCII0JIh30BATHIIPUOCBOCHUM3HAHUHTTPUEMBIIOTHUECKOTOMBIIIIICHHS—
BBIJICIIAThXapaKTePHBICTIPU3HAKUITOHA THINY CTAHABIMBATHUXB3aHMOCBS3b,



MCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSATHUS Al OOBSCHEHUS OTICNbHBIX (PAKTOB
USBJICHUM;

BBIOMPATHOCHOBAaHUSUKPUTEPUUIAKIACCU(DUKAUNBEIIECTBUXUMUYECKUXPE
aKIIu;

YCTaHABJIMBATHIIPUYNHHO-
CJI€ICTBEHHBIECBA3UMEKIYN3YYAEMBIMUSIBJICHUSIMU;

CTPOUTHIOTUYECKUEPACCY K ICHUSI(MHTyKTUBHbIE, IeTyKTUBHBIC,I0aHAJIOTHH ),
BBISIBJISITH3aKOHOMEPHOCTUUITPOTUBOPEUHSIBPACCMATPUBAEMBIXIBJICHUSIX, (D OPMYIIH
POBATHBBIBO/IBIN 3AKIIOYECHUS;

OPUMEHATh B  TPOLIECCE  IO3HAHUS,  HCMOJb3YyEMblE B  XHMHH
CUMBOJINYECKUE(3HAKOBBIE) MOJIENIH, npeoOpa3oBbIBATh MOJICIIbHBIE
IIPEIACTABIICHUS —
XUMUYECKUU3HAK(CUMBOI )3JIEMEHTa, XUMUYEeCKasihopMyJia, ypaBHEHUEX UMUYECKOM
peaKkLMU—TIPUPEIICHUNYY€OHBIXTI03HABATEIbHBIXUITPAKTHUECKUX3a/1a4, TPUMEHSTh
Ha3BaHHbIC MOJIEIIbHBIE IIPEICTABIICHHUS TUISI BBISIBJICHUS
XapaKTEPHBIXIPU3HAKOBU3y4a€MbIXBEIIECTBUXUMUYECKUXPEAKIUI.

2) 06a30BbIenCCiIeI0BATEIbCKHENEHCTBHS:

BJIA/ICTh OCHOBAMH METOJI0B HAy4YHOTO IIO3HAHUA BEILIECTB
UXUMHAYECKUXPEAKIINM;

GopMynupoBaTh  IleM M 33JaYyd  MCCIEAOBaHUS,  MCIOJIb30BaTh
[OCTaBJICHHBIENCAMOCTOSATENBHOC(HOPMYINPOBAHHBIEBOTIPOCHIBKAUECTBEUHCTPYME
HTallO3HaHWS W OCHOBBI 1  (OPMHUPOBAHUS THUIOTE3bl 1O MPOBEPKE
MPaBUIIbHOCTUBBICKA3bIBAEMBIXCYXKICHUH;

BJIa/1€ThbHABBIKAMHUCAMOCTOS TEIbHOTOTNIAHUPOBAHUSUITPOBEICHUSYYEHUYECK
170'¢ JKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHUS Ha0II0AaTh 3a
XO0JIOMIIPOLIECCA,CAMOCTOSITEIBHOIIPOTHO3UPOBATHET OPE3YIbTAT, POPMYIUPOBATHO
000mIeHnss U BBIBOABI  OTHOCUTEIBHO  JOCTOBEPHOCTH  PE3ylbTaTOB
UCCIIEIOBaHUS,COCTABIATOOOCHOBAHHBIN OTYETO MPOENIaHHON padoTe;

IpUOOPETATHOIBITYYEHUYECKOMUCCIIEA0BATENbCKOMUIPOECKTHOMIEATETBHOCT
U,TIPOSIBIIATHCIIOCOOHOCTBUTOTOBHOCTEKCAMOCTOATENbHOMYTIOUCKYMETOJOBPEILICH
UANPAKTHYECKUX3a4a4, TPUMEHEHUIOPA3INYHBIXMETOJOBIO3HAHUS.

3) padoracundopmanuei:

OpPUEHTHUPOBATHCABPAZINYHBIXUCTOUHUKAXUH(POPpMALIUU(HAYYHO-
NOMYJISIPHAsTIUTEPATy PaXUMUYECKOTOCOIEPKaH UL, CITPAaBOYHBICTIOCOOUS,pECYPCHI
WNHrepHeTa), aHAIM3UPOBATh uHGOpMAIIMIO  pa3jMYHbIX  BUJOB 17§
(dopmMInpeacTaBIeHUs, KPUTUUECKUOIIEHUBATHEEI0CTOBEPHOCTEUHEITPOTUBOPEUMBO
CTh;



(GopMynupoBaTh 3ampoChl U MPUMEHSITh PA3IUYHBIE METOJbI NMPHU TOUCKE
noTOopenHpOpMaITIN, HEOOX O AMMOM IIABBITIONHEHU Y Y€ OHBIX 32 1a40TIPEACTIEHHOT
OTHIIA;

PUOOPETATHONBITUCIIONH30BAHUSIMHPOPMAITIOHHO-
KOMMYHHUKATHBHBIXTEXHOJIOTUH UPa3TNIHBIXIIONCKOBBIXCHUCTEM;

CaMOCTOSITeNIbHOBBIOMPATHONTUMANIbHYIO(OpMYTIPECTaBICHUANH(DOpMALIUY
(cxembl, rpadUKH, AUATPAMMBI, TAOJIUIIBI, PUCYHKUUJIPYTHE);

MCIOJIb30BaThHAYYHBIMS3BIKBKAUECTBECPEACTBAIPUPAOOTECXUMUIECKOMMH(D
OpMaIei: mpUMeHATbMEXIpeIMETHbIS( PU3NICCKUENMATEMATHUECKIE)3HAKUICH
MBOJIbI,(hOPMYJIBI,a00peBUATYPBI, HOMEHKIATYPY;

MCIIOJIb30BaTHUIIPEOOPa30BbIBATH3HAKOBO-
CUMBOJINYECKUECPEICTBAHATIISIHOCTH.

OBJ1ajIeHHeYHUBEPCATbHBIMUKOMMYHUKATUBHBIMH/1EHCTBUSIMHA

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCY)XIaeMOWl TeMbl B XOJ€ JUaora
W/WIHIMCKYCCUH,BBICKA3bIBAThU/IEU,(POPMYITUPOBATHCBOUTIPEIOKEHISIOTHOCUTET
HHO BBITOJTHEHUSTIPENIOKCHHOW3a/1auu;

BBICTYNIAThCIPE3CHTALMEHPE3yTbTATOBIIO3HABATEIbHOU I TEIHbHOCTH, IOy
€HHBIX  CAMOCTOATEIBHO  WJIM  COBMECTHO  CO  CBEPCTHHKAaMHU  TIpHU
BBITIOJIHEHUUXUMUYECKOTO  DKCIIEPUMEHTA,  MPAKTHUYECKOW  paboThl 1O
MCCJIEJOBAaHUIO CBOMCTBU3YYaE€MbIX BEUIECTB, peaju3aluu y4eOHOTO IMpOEKTa U
(dbopMyTHUpOBaTh BBIBOABITIO PE3ylbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM
COTrJIaCOBaHUS NMO3ULUI BXOI€00CYKIECHUAN 0OMEHAMHEHUSIMU.

OByaeHHeyHHBEPCATbHBIMUPEryJIATHBHBIMU/IEHCTBUSIMU:

CaMOCTOSITENIbHOIIAHUPOBATHUOCYIIECTBIIATHCBOIONIO3HABATEIHHYIOICATEIb
HOCTb,0Tpeessie€IeTnN3aaa4n, KOHTPOINPOBATHUIIOMEPEHE00X0IMMOCTUKOPPEK
TUPOBATHIIPEITIAraeMbIAATOPUTMACHCTBUHTTPUBBITIONHEHUNYI€OHBIXUHICCIIEIOBA
TeIbCKUX3a/1a4,BbIONpaThHan001eed(PPEeKTUBHBINCTIOCOOUX PEIICHHUSICYUYETOMITONY
YEHUSHOBBIX3HAHUHOBEIIECTBAXUXUMUUECKUXPEAKIIHSIX;

OCYIIECTBISATHCAMOKOHTPOJIBCBOCH IEATEIbHOCTUHAOCHOBECAMOAHATIN3au
CaMOOIICHKH.

NPEJIMETHBIE
PE3YJIBTATBI10 KJIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHHSI Kypca «OpraHuyeckass XuUMHUS»
OTPaXKaroT:
c(OPMHUPOBAHHOCTh  TPEACTABICHHA O  XHUMHYECKOMU
COCTAaBJISFOIIENECTECTBEHHO-HAYYHOUKAPTUHBL ~ MUDA,
ponu XMMHHU B TIO3HAHWM SIBJICHUM



PUPOABI,BHOPMUPOBAHUUMBIIUICHUSUKYIBTYPBUTHYHOCTH, €€ YHKITNOHATEHOM
IPaMOTHOCTH, HEOOXOIUMOM I PELIECHUs] MPAKTUYECKUX 3aJ1a4l SKOJIOTMUYECKU
00OCHOBaHHOTO OTHOILIEHUS K CBOEMY 3/IOPOBBIO U IPUPOJTHOUCPENE;
BJIaJICHUECUCTEMOMXNMHUYECKUX3HAHU I, KOTOPAsBKIF0YAET: OCHOBOITIOJIAT A0
MENOHATUA(XUMHYECKUNAIEMEHT,aTOM,JIEKTPOHHAsI000JI0UKa aTOMa, MOJIEKYIa,
BAJICHTHOCTb,  JJIEKTPOOTPHULIATENBHOCTh,  XMMHYECKAACBA3b,  CTPYKTYpHAas

dbopmyia (pa3BépHyTas u COKpaIiéHHas), MOJIb,
MOJISIpHAsIMAacCa,MOJIIPHBIMOOBEM, yTIIepOIHBINCKENET, D YHKIIMOHAIbHASATPYTINA, pa
KA, u30Mepus, HU30MEpHI, TOMOJIOTUYECKUN psn, TOMOJIOTH,

YTJIEBOAOPOABL KHCIOPOANA30TCOIEPKAIINECOECTUHEHNS,MOHOMED, TOJIMMED,CTPYK
TYPHOE3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUs); TEOPUH W 3aKOHBI (Teopus
CTpPOEHHUAOpPraHndeckux BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHsI MaccChl
BEIIECTB);3aKOHOMEPHOCTH,CUMBOJINYECKUMSI3BIKXUMUN; MUPOBO33PEHUECKUE3HAH
U1, J1€KAIIMEBOCHOBETIOHUMAHUSTIPUYUHHOCTUHCUCTEMHOCTUX UMWY €CKUX IBIICHUI
,(paKTOIOrNYeCKNECBEIEHUA0CBOMCTBAX,COCTABE,1I0TYYEHUNUOE30ITaCHOMHUCIIONB3
OBaHMMBAKHENIINXOPraHMUYECKUXBEIIECTBBOBITYUITPAKTUYECKON
NEeATEIbHOCTHYEIIOBEKA;
c(hOpMUPOBAHHOCTHYMEHUNBBISBIATbXaPaKTEPHBICTIPU3HAKUIIOHATUI, yCTaHA
BIMBAaThb MX  B3aUMOCBS3b, MCIIOJIB30BaTh  COOTBETCTBYIOLIUE  IOHATHS
IPHUOIKMCAHUHUCOCTABA,CTPOCHHSI HITPEBPALIEHUNOPraHUYECKUXCOETMHEHMNI;
c(OpMUPOBAHHOCTYMEHUHUCIIOIB30BaTbXUMHUECKYOCUMBOJIUKY/ISICOCTaB
JICHUSIMOJIEKYIIPHBIXUCTPYKTYPHBIX (pa3BEPHYTON,COKpaIEHHOMN ) (pOpMyTOpraHiy
€CKHMXBEILECTBUYPaBHEHUNXUMUYECKUX PEAKLINI, U3TOTABIMBATh MOJEIN MOJIEKYJI
OpraHUYeCKUX BEIIECTB TUTSI WUTIOCTPALiU UXXUMHYECKOTO U
MPOCTPAHCTBEHHOTOCTPOCHHS;
c(OpMUPOBAHHOCTbYMEHUYCTaHABIUBATHIIPUHAJIC)KHOCTBU3YYEHHBIXOPT'a
HUYECKHXBELIECTBIONXCOCTaBYHCTPOCHUIOKOTIPEAEIEHHOMYKJIIACCY/TPYIIIIECOE TN
HEHUH(YTIeBO10POAbI, KUCIOPOAUA30TCOACPKAIINECOETUHEHUS,BBICOKOMOJIEKY IS
pHBIECOeAMHEH NS ),TaBaThuMHa3BaHusAocucremaTnueckoiHomeHkiarype(IlUPAC)
,ATAKKEPUBOIUTHTPUBUATIbHBICHA3BAHUSAOT IEIbHBIXOPTraHUYECKUXBEILIECTB(ITUII
€H,IPOIUJICH,alleTHIICH, S TUICHTJIUKOIb,  TIUUEpuH, ¢eHon, QopMaabaeru/,
aueTanbAerull, MYpPaBbHUHASKHUCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAsl KHUCJIOTA,
CTeapuHOBAs KUCJIOTA, III0K03a,ppyKT03a,KpaxMal, lesIr0I103a, INTUIUH);
c(hOpMHUPOBAHHOCTEYMEHUSONPEIEATHBUIBIXMMUUECKONCBA3UBOPTaHUYECK
UXCOETUHEHUAX(0JMHAPHBIEH KPATHEHIE);



c(hOpMUPOBAHHOCTHYMEHUATIPUMEHATHIIOJIOKEHUSITEOPUUCTPOCHUSIOPTAaHUYE
ckux BemectB A. M. bymiepoBa s OOBSICHEHMS  3aBHCHUMOCTHU
CBOWCTBBEILIECTBOTUXCOCTABA UCTPOCHUS;3aKOHCOXPAHEHHUSI MAaCCHIBEILIECTB;
c(hOpMHPOBAHHOCTLYMEHUNXAPAKTEPU30BATHCOCTAB,CTPOCHUE,DU3NUECKUEH
XUMHUYECKNECBONCTBATUIIMYHBIXITPEACTABUTEIEHPA3TUYHBIXKIACCOBOPTAHNYECKUX
BelecTB(MeTaH, TaH, 3 TUJICH, TPOITUJICH, alleTUIIeH,0yTaiueH- 1,3, MeTuII0yTaIneH-
1,3,0€H30J1,METaHO,3TaHO,ITUIICHTJIMKOJIb, ITIMIEPUH,  (PEHOJI,  alleTalIbJIeTH I,
MypaBbHUHAS U YKCYCHAsI KUCIIOTBI, TII0K03a,KpaxMall, LEJUII0JI03a, AMUHOYKCYCHAs
KHCJIOTA), WLTIOCTPUPOBATH
Ir€HETUYECKYIOCBA3bMEKYHUMUYPABHEHUSIMUCOOTBETCTBYIOIIIMXX UMUYECKUXPEAK
IIUHCUCITIONIB30BAHUEMCTPYKTYPHBIX(POPMYIT;
c(OpPMHUPOBAHHOCTb YMEHHUS XapaKkTepru30BaTh UCTOYHUKH
YTJIEBOIOPOAHOTOCKIPbs(HEDTH, IPUPOIHBINTA3,yT OB ),CIIOCOOBIUXIIEPEPAOOTKUHUIT
PaKTUYECKOETIPUMEHEHUETIPOIYKTOBIIEPEPAOOTKH;
c(hOpMHPOBAHHOCTEYMEHUHUITPOBOIUTHBBIYHCIICHUATIOXUMUYECKUMYPaBHEHU
AM (maccpl, o0bEMma, KOJIMYECTBA UCXOJTHOTO BEILECTBA WIH
IPOAYKTapeaKMUIIOU3BECTHBIMMACCE,00BEMY,KOIMYECTBYOJHOITOU3HCXOIHBIXBE
LIECTBUIIUIIPOIYKTOB PEAKIIUN);
c(hOpMHUPOBAHHOCThYMEHUNBIIAIETHCUCTEMON3HAHUHOOOCHOBHBIXMETO1aX
HAy4YHOrO T[I03HAHUSA, MCIOJb3YEMBIX B XUMHUHM TIPM H3YYEHUU BEUIECTB
UXUMHYECKUX SIBJICHUI (nabmronenue, U3MEpEHUE, DKCIIEPUMEHT,
MOJEIUPOBAHUE),UCIIOJIB30BATHCUCTEMHBIEXUMUYECKUE3HAHUS IIATIPUHATUSAPEILIE
HUMBKOHKPETHBIX>)KU3HEHHBIXCUTYAIUSX,CBI3aHHBIX CBEIIIECTBAMUUUXITPUMEHEHUE
M;
chOPMHUPOBAHHOCTh ~ yMEHUH  CcOOMO/aTh  MpaBWia  MOJIb30BAHUS
XUMUYECKONTOCY0MIIa00paTOPHBIMOOOPY/TOBAHUEM,aTAKKETIPABHIIA00paIlieHU S
CBELIECTBAMU B  COOTBETCTBUM C  HMHCTPYKUUSIMU 1O  BBINOJHEHUIO
1a00PaTOPHBIXXUMUYECKUXOTIBITOB;
c(hOpMHUPOBAHHOCTHYMEHUNTIIIAHUPOBATHUBBINMOIHATHXUMUYECKUMIKCTIEPUM
€HT (npeBpareHus OpraHUYECKUX BEILIECTB npu HarpeBaHuH,
MOJTYYEHUEATUIIEHANN3yYEHUEETOCBOMCTB, KAYECTBEHHBIEPEAKIUNOPTaHUYECKUXBE
IECTB,ICHATYPAISI0EIIKOB npu HarpeBaHUH,[IBETHbIEPEAKIINT OEJIKOB)
BCOOTBETCTBUUCIIPABUIIAMUTEXHUKNOE30MTaCHOCTUIIPHOOPAIICHUMCBEIIECTBAMUNIT
abopaTopHBIMOOOPYI0BAHUEM,TPECTABIATHPE3YIbTATHIXUMUUYECKOTOKCIIEPUMEH
TaBpopMe3anCcuypaBHECHUICOOTBETCTBYIONTUXPEAKITUNN (POPMYIUPOBATHBBIBOIBI
HAaO0CHOBEATUXPE3YJIbTATOB;
c(hOpMHUPOBAHHOCTHYMEHUNKPUTHYECKUAHATTU3UPOBATbXUMUYECKYIOUH(POPM
aInio,oJy4aeMyIOH3pa3HbIXUCTOUYHUKOB(CpeicTBaMaccoBoitnHpopmariu, utep

HET UAPYTHX);



c(hOpMUPOBAHHOCTEYMEHNHCOOITIOTATHITPABIIIAIKOJIOTHIECKUTICTIECO00PA3HO
TOTIOBECHUABOBITYUTPYIOBOMICSTEILHOCTUBIICIISIXCOX PAHEHUSCBOCTO3J0POBbSIU
OKPYXaOIIEUTTPUPOTHONCPEABI,0CO3HABATHOIIACHOCTHBO3ACH CTBUSHAKUBBICOPTAH
U3MBIOTIPEACTEHHBIXOPIraHUUYECKUXBEIIECTB, MOHUMAasi cMbIca Tokazatens I[IJIK,
MOSICHATH Ha puMepax
CIOCOOBIYMEHBIIICHUSUTIPEIOTBPALICHUSIMXBPEAHOTOBO3/ICCTBUSIHAOPTAHU3MYET
OBEKa;

U1 OOy4YaroIIuXCs ¢ OTPAaHUYCHHBIMH  BO3MOXKHOCTSMH  37I0POBBSI:
YMEHUCTIPUMEHATH3HAHUI000CHOBHBIX IOCTYITHBIXMETO/IaXI03HAHUSBEIIICCTBUXU
MHUYECKUXSIBJICHUM;

JUTSICICTIBIXUCITA00BUISIIIIMX 00 yUAFOIITUX CS: YMEHHEH CITOTB30BaThPEJIbe(hHO -
TOYCUHYIO CUCTeMy 00o3HaueHuit JI. bpaiins nys 3anucu XuMudecKuxhopmyi.

11KJIACC

[IpenMeTHBIEpE3YIbTaTHIOCBOCHUSKYPCa«O0IasnHEOPTraHUICCKATXUMHUS» OT
paXaroT:

c(hOpMHUPOBAHHOCTHIIPEICTABICHUN : OXUMHUECKONCOCTABIIAIONICHEeCTECTBEHH
o-
HAayYHOMKAPTHHBIMUPA,POJIMXUMHUHBIIO3HAHUUSBJICHUUITPUPOIBI, BHOPMUPOBAHUN
MBIIUICHUSUKYJIBTYPBUTMYHOCTH, € YHKIIMOHATBHOM IPaMOTHOCTH, HEOOXOIMMOM
JUISL PEIICHUS MPAKTUYECKUX 3a7a4M SKOJIOTHYECKHM 00OCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHONUCPENE;

BJIAJICHUECUCTEMOMXUMHUYECKUX3HAHU N, KOTOPASIBKITIOYAET: OCHOBOMOJIAT AFOIIT
HUCTIOHATHSA(XMMHYECKUHIIEMEHT,aTOM, H30TOIL, S-,0-,d-
AJICKTPOHHBICOPOUTAIMATOMOB,IOH,MOJIEKYJIa,MOJIb,MOISPHBIOOBEM, BaJICHTHOCT
b, AIEKTPOOTPULIATEIBHOCTb, CTEIICHb OKHUCJICHMS, XUMHUYECKas
CBSI3b(KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOPOHAs), KpHUCTaJUITMYEeCKast
PELIETKA, TABIXUMHUYECKUXPEAKIINI,PACTBOP, TEKTPOIUTHI, HEATEKTPOJIUTHI, IIICKT
POIUTUYECKAS AU CCOAAINS,0KUCITUTEb,BOCCTAHOBUTEIb,CKOPOCTEXUMHUYECKONPE
aKI[MHU,XUMHUYECKOECPABHOBECHE ); TEOPUHUU3AKOHBI(TEOPHUSIDIICKTPOTUTHUECKONINCC
ounanuu,nepuoanyeckuizakon/l.M1.Menneneena,3akox COXpaHEHHUS MaccChl
BCIIIECCTB, 3aKOH COXpaHEHHUs u MpeBpalICHUS
SHEPTUUIPUXUMHUUECKUXPEAKIIUSIX ),3aKOHOMEPHOCTH,CUMBOJINYECKUNA3BIKXUMUH,
MHUPOBO33PEHYECCKUE3HAHUA,JICKAIINEBOCHOBEITOHUMAHUSTTPUUUHHOCTUUCUCTEMHO
CTUXUMHUUYCCKUX SIBICHUH, (PaKTOIOrHUecKue CBEACHUS O CBOMCTBAX,COCTaBe,
MOJIy4EeHUU U O€30ITaCHOM HMCTOJIb30BAHUM BAXKHEUIIINX HEOPTaHUYECKUXBEIICCTBB
OBITYUINPAKTUYECKON JIEITCIbHOCTUYEIIOBEKA;



c(hOpPMUPOBAHHOCTbYMEHUUBBISBIAThXAPAKTEPHBICTIPU3HAKUIIOHITHI,yCTaHa
BJIMBaTh WX  B3aWMOCBSI3b, MCIOJIB30BATh  COOTBETCTBYIOIWE  IOHATHS
NPUONUCAHUH HEOPTaHUYECKUXBEIIECTBU UXIIPEBPALLICHUIA;

c(hOpMHPOBAHHOCTEYMEHUNHUCITIOIB30BATHXUMUYECKYIOCUMBOJIMKYIJIICOCTAB
neHus1pOopMyIIBEIECTBUYPABHEHUHXUMUYECKUXPEAKIINIA,CHCTEMATHUECKYIO
HOMEHKJIATypy (IUPAC) 51 TPUBHUAIBHBIE Ha3BaHUsA
OTJIeJIbHBIXHEOPTaHUY€CKUXBEIIECTB(yrapHbINTa3,yrieKUCblira3,aMmmMuaK, raiésa
SU3BECTh,HETAIIEHASU3BECTh, TUTHEBAACOAA, TUPUTH JPYTHE);

chOpPMUPOBAHHOCTh ~ YMEHHI  OMpENeisiTh BAJIEHTHOCTb U  CTEIHCHb
OKHCIICHUSIXUMUYECKUX JJIEMEHTOB B COCOUHEHMSIX PA3JIUYHOTO COCTaBa, BHJ
XUMUYECKOMCBA3M (KOBAJIEHTHAs, HWOHHAs, MeETaJUIMYecKas, BOJOpPOAHAs) B
COCIUHEHUSX,
TUNKPUCTATUINYECKONPEIIETKUKOHKPETHOTOBELIECTBA(aTOMHAS,MOJIEKYISIPHAS, IO
HHas,  MeETaJuIMYecKas),  XapakTep  Cpeabl B BOJHBIX  pacTBOpax
HEOPraHUYE€CKUXCOCINHEHHUI;

c(hOpMHPOBAHHOCThYMEHU Y CTAHABIMBATHIPUHAIIEAKHOCTHHEOPTAHUYECKUX
BEIIECTBIIOMXCOCTaBYKOIPEAECIEHHOMYKJIIACCY/TPYyIIIECOSTUHEHUN (mpocteie
BEILIECTBA — METaJlIbI 151 HEMETAJIBI, OKCHJIBI,
OCHOBAHMS,KUCIIOTHI,aM()OTEPHBIETUAPOKCHIBI,COIIH );

c(hOPMHUPOBAHHOCTh YMEHUW PACKPBIBATH CMBICI NEPHUOJUYECKOTO 3aKOHA
JHA.HN. MenneneeBa W JEMOHCTPUPOBATH €0  CUCTEMATHU3UPYIOILYIO,
O00BSACHUTENFHYION TPOTHOCTHUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTBYMEHUNXAPAKTEPU30BATHIIEKTPOHHOECTPOCHHEATOMOBX
MMUYECKUXAIEMEHTOB | —
4nepuonosllepnonnueckoricucreMpixumMmuuecknxanemMeHTos/[. 1. Menneneesa,ucn
OJIB3YSOHATHI«S-,P-,d-
AJIEKTPOHHBICOPOUTAIH, «IHEPTETUIECKUEYPOBHI»,00bICHITH3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMMHYECKMX AJIEMEHTOB M MX COCOUHEHHUWMIIO INEpUoAaM H
rpynnam Ilepuoauueckon cucteMbsl XuMu4eckux aneMeHToB 1. I.Menaeneena;

c(hOpMHUPOBAHHOCThYMEHUNXaPaKTEPHU30BATH(OMUCHIBATH)OOIUEXUMUUECKIE
CBOMCTBAHEOPTaHNYECKUXBEIIECTBPA3IINYHBIXKJIACCOB,IIOITBEPKAATHCYIIECTBOBA
HHUETEHETUYECKONCBI3UMEKTYHEOPTaHNYECKMMHUBEILIECTBAMUCIIOMOILBIOYPABHEH
UHACOOTBETCTBYIOIINXXUMUYECKUXPEAKLINM;

c(hOpMHUPOBAHHOCTLYMEHUSIKIIACCUDPUIIMPOBATH
XUMUYECKUEPEAKIIUUTIOPAZTUYHBIMIIPU3HAKAM(UHUCIY W COCTaBY pPEarupyromux
BEIIECTB,TCIUIOBOMY3(DPEKTy  peakuuu, HW3MEHEHHMIO CTENeHEeW OKHCICHUS
AJIEMEHTOB, 00OPATUMOCTUPEAKIINN, yIaCTUIO KaTaInu3aTopa);

c(hOpMHUPOBAHHOCTLYMEHUNCOCTABIAThYPABHCHUSAPEAKITUHPAZTUIHBIX TUTIOB,
MOJIHBIE M COKpallEHHBIE  ypaBHEHMsS ~ peakuuid  HMOHHOro  OOMeHa,
YUHUTBIBAsyCIOBUSL,IIPU KOTOPBIXA3TH PEAKIMUNTYTAOKOHIA;



c(hOpMUPOBAHHOCTEYMEHUUTIPOBOIUTHPEAKITUH,TIOITBEPIKIAIOIINCKAYECTBEH
HBIICOCTAaBPA3IMYHBIXHEOPTaHNYECKUXBEIECTB,PACIIO3HABATHOIBITHBIM ~ ITYTEM
MOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUXBEIIECTB;

c(hOpMUPOBAHHOCTHYMEHUNPACKPBIBATHCYIIHOCTHOKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX  PEAKIMHA  TIOCPEJCTBOM  COCTABJICHHUS  DJICKTPOHHOTO
OaJlaHCadTUXPEAKITUH;

cOPMUPOBAHHOCTh ~ YMEHHUM  OOBACHITH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOMPEAKIIUU OT Pa3IMYHBIX (PaKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO
PaBHOBECHUSAB3aBUCUMOCTHOTBHEITHEroBo3 e cTBUs(TTpuHLu JlelllaTenne);

c(hOpMHPOBAHHOCTLYMEHUNXAPAKTEPU30BATHXIMHUIECCKUETTPOIICCCHI,JICKAITN
€ B OCHOBE TIPOMBIIUICHHOTO TIOJYYEHHUSI CEPHOM KHUCJIOTHI, AaMMHUaKa,
aTaxkec(popMUPOBAHHOCTHIIPECTABICHUHOO0OIMXHAYUHBIX TPUHIIUITAX UIKOJIOTH
YECKUXIPOOIEMaXXUMUYECKOTOIPON3BOICTBA;

c(hOpPMHUPOBAHHOCTEYMEHUNTIPOBOIUTHBBIYMCIICHISICUCTIONE30BAHUEMITOHATH
S «MaccoBas JOJIA BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHHH Ta30BIpH
XUMUYECKUX  peaklMsIX, MacChl BellecTBa WM 00bEMa Tra3oB IO
U3BECTHOMYKOJUYECTBY BEIIECTBA, MACCE WU 00BEMY OJTHOTO M3 YYAaCTBYIOIIHX B
pEaKIMUBEIIECTB, TEIIOBOrO 3 (eKTa peakiinu Ha OCHOBE 3aKOHOB COXPAaHEHUS
MacCCHIBEIIECTB,TPEBPAIICHISIN COXPAHCHUSIHEPTUH;

chOpPMHUPOBAHHOCT, ~ yMEHHH  COOJIOJaTh  TpaBWiIa  IOJb30BaHUS
XUMUYECKONTOCY0MIIa00paTOPHBIMOOOPYTOBAHUEM, aTAKKETIPABHIIA00paIieHU S
CBEIIECTBAMU B  COOTBETCTBMM C  HMHCTPYKIMSIMH  TIO  BBIMIOJHEHUIO
1a00pPaTOPHBIXXUMHUYECKUXOTIBITOB;

c(hOpMHPOBAHHOCTEYMEHUNTIIIAHUPOBATHUBBITOTHATEXUMUYECKUMIKCTIEPUM
€HT (paznoxeHue nepokcuaa BOJOpO/Ia B PUCYTCTBUH
KaTaau3aTopa,ornpeaesieHueCpeIbPacTBOPOBBEIICCTBCIIOMOIIbIOYHUBEPCATTEHOTOU
HIUKATOpa, BIMSHWEC pa3IAYHBIX (PAKTOPOB HAa CKOPOCTh XHMHYCCKOU
peaKINH,peakIIMMHOHHOT000MEHA, KauyeCTBEHHBIEPEaKITMNHACYIb(aT-,KkapOoHaT-
UXJIOPHI-aHUOHBI, Ha KAaTHOH aMMOHUS, PCIICHHE SKCICPUMCHTAIBHBIX 3ajad
notemam«MeTasiyu«HeMeramiby ) BCOOTBETCTBHUCTIPABIIIAMUTEX HUKHOE301ac
HOCTHU npu oOpalieHnu c BEILIECTBAMHU u 71a60paTOPHBIM
000pyI0BaHUEM,ITPEICTABIATHPE3YIbTaTBIXUMHUECKOTOIKCTIEpUMEHTaB(hOpMe3an
UCUYPAaBHCHUI COOTBETCTBYIOIIUX peaknuid W (HOPMYIUPOBATh BBHIBOABI Ha
OCHOBEITUXPE3YJIbTATOB;

c(hOpMHPOBAHHOCTEYMEHUHKPUTHYCCKUAHATTN3UPOBATEXUMUYCCKYIOUH(POPM
aIMIo0, MOy YaEMyON3Pa3HBIXUCTOYHUKOB(CPEICTBAMACCOBOMKOMMYHUKAITIH, THT

€pHET UAPYTUX);



c(OpMHUPOBaAaHHOCTbYMEHMICOOII01aThIIPABUIAIK0IOT NIECKHULIETIECO00PA3HO
rOIOBEICHUABOBITYUTPYAOBONACSTENIbHOCTUBLIEIAX COXPAHEHUSICBOETO3J0POBbSIH
OKPY>KAIOIIEUITPUPOAHONCPEIBI,0CO3HABATHOIIACHOCTh BO3JCHCTBUSL Ha JKUBBIC
OpTraHU3MBbI onpeaenEHHbIX BELIECTB,
noHumasicMbicinokazareasal [ 1K, mosicHaTbHanpruMepaxcrnocoOblyMEHbLIEHUSUTIPE
JOTBPALLEHUS UXBPEAHOTOBO3ACHCTBUSAHA OPTaHU3M YEJIOBEKA;

Uit OOyYaromMxcsi C  OTPAHUYEHHBIMH  BO3MOXHOCTSIMH  3JI0POBBSI:
YMEHUENTPUMEHATH3HAHUA000CHOBHBIXIOCTYITHBIXMETOIaXIO3HAHUSBEIIECTBUXUM
MYECKUXSBIICHUM;

JUIACTEIBIXUCIIA00BUIAIMX 00 Y YAOIIUX CS . yMEHUEUCTIONB30BAThPEIbePHO-
TOYEYHYIO cucTeMy o0o3HaueHu JI. bpaiins i 3anucu XuMu4ecKuxopmyi.



TEMATHYECKOE

INJIAHUPOBAHHUE10 KJIACC
KoanuectBouacon DJIeKTPOHHbIE(LH
HaumenoBaHue pa3jieioB U ¢posrie)odpasoBa
Ne n/m Konrpoabnbie | IIpakruueckue
TEMIIPOrPaMMbI Bcero paGoTs: paGoTs: TeJIbHbIepecypChl
Pa3znenl. TeopeTnuecKneoCHOBBLIOPTAaHNYECKOMXUMMHU
[Tpenmeroprannueckoiixumuun. Teopust
11 CTPOCHUSIOPTaHUYECKUXCOCINHEHUN 3
A.M.bytneposa
Hroromnopazaeny 3
Pa3znen2.Yriaesogopoasl
2.1 [IpenenbHbIE YTIE€BOAOPOABI—AJIKAHBI 2
99 HenpenenbHbICYTI€BOIOPOIBL: ATIKEHBI,a 6 1
JIKaINECHBI,IKUHBI
2.3 ApOMaTH4eCKUEYTIIEBOAOPOIbI 2
24 [TprpoAHBIEUCTOYHUKUYTIIEBOJOPOIOBUI 3 1
xnepepaboTka
Hroromnopasaey 13
Paznen3. KucnopoacoaepskamueopranniecKkuecoe1uHeHust
3.1 Crimpter. DeHon 3
3.9 Anpaerunnl. KapOOHOBBIEKHCTOTEHI. 7 1
CrnosxHble 3¢upsl
3.3 YrieBomsl 3 1




Uroronopazneny

13

Paznend. AzoTcoaepkanueoprannieckuecoeInHeHu st

4.1 AMUHBI. AMUHOKUCIOTHL benku 3
Hroromnopazaeny 3
Pa3znenS.BbicokomolieKyJISIpHbIeCOeTUHEHUs

5.1 [Tnactmaccer.Kayuyku.Bonokna 2
Hroronopaszaeny 2
OBHIEEKOJIMYECTBOYACOBIIOITPOT'PAMME 34




11KJIACC

KouunyecrBoyacos DJIeKTPOHHbIe(IIH
HaumenoBaHue pa3jieioB u ¢posbie)odpa3oBa
Ne n/m Konrpoabnbie | IIpakTuyeckue
TEeMIIPOTrPaMMbI Bcero TeJbHbIEPeCcypchl
padoThI padoThI
Pa3nenl.TeopeTruyeckne 0CHOBHIXMMHH
Crpoenue atomoB. [lepuoanueckuit
11 3akoHullepuonyeckasicuCTEMaxuMUUECK 3
170'¢
sneMmeHToB/[.M1.MeHnaenecera
19 Crtpoenue BemecTna. 4
' MHOroo6pas1eBeIecTB
1.3 XUMHYECKUEpEeaKIuH 6 1 1
Hroronopasaeny 13
Pa3nen2.HeopranudeckassxumMus
2.1 MeTtanbl
2.2 Hemerannsl 1
23 CBs13b HEOPraHUYECKUX U 5
' OpPraHUYECKUXBEILIECTB
Nroronopazneny 17
Paznen3. XumMusinku3Hb
3.1 XUMUSMKU3HDb 4
Hroromnopazaeny 4
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 34 2 3







HOYPOUYHOEIIVIAHUPOBAHUE

10 KUIIACC
KonuyecrBouacos DJIeKTPOHHbIeN !
e Temaypoxka Konrpoabnsie | Ilpakruyeckue Aara (bporricodpazora
n/n Bcero HU3yYeHHUsl | TeJbHblepecypchl
padoThI padoThI
1 [Ipenmer opraHn4eckon XUMHH, 1 5 09 bubnuorexkal |[OK
€E€BO3HUKHOBEHHE, pa3BUTHEH3HAYEHU https://myschool.edu.ru/
e
5 Teopust XUMHUYECKOTO 1 209 bubnuorekal |[OK
CTPOCHUSOPTaHUYECKUXBEIECT https://myschool.edu.ru/
B
IIpakTrueckas
3 paboraNel."KauectBeHHOE 1 1 12.09 bubnuortexal [OK
ONIPEAEIIEHUEYTIIEPOA,BOIOD ' https://myschool.edu.ru/
0/1aNXJIOPaB
OpraHMyecKuxBemiecTpax"”
bu6nunorexal [OK
4 CoCTOsSIHUEIIEKTPOHOBBATOME 1 14.09
https://myschool.edu.ru/
5 AJIKaHBI:COCTaBUCTPOCHHE,T 1 19.09 bubmmorexkal [OK
OMOJIOTUYECKUIPSIL https://myschool.edu.ru/
6 MeraH u 3TaH — 1 21.09 bubnunotexal [OK
MPOCTEUIINENPEICTABUTEINAI https://myschool.edu.ru/
KaHOB
. bubnuotexal [OK
7 AJKEHBI:COCTaB UCTPOECHHE,CBONCTBA 1 26.09
https://myschool.edu.ru/
8 OTUJIEH U IPOIUIIEH — 1 2809 bubnuorexkal [OK
MPOCTEUILIUETIPEICTABUTEINAIKEHOB https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ankanuensl.bytaauen-
1,3umernunOyraauen-1,3.
[Tomy4eHnEeCHHTETUYECKOTOKAYyUyK
aAupe3NHbBI

3.10

bu6mmorexal [OK
https://myschool.edu.ru/



https://myschool.edu.ru/

AJKUHBIL COCTaB u

10 0COOEHHOCTUCTPOCHUS, 510 bubnmnorexkal [OK
TOMOJIOTUYECKU I https://myschool.edu.ru/
pAl. ALICTUIICH—IIPOCTEH NI
PEJICTABUTENIbATIKUHOB

11 BbluncieHusnoypaBHEHUIOX UMUYECKOMP 10.10 bubnmorexkal [OK
CaKINN https://myschool.edu.ru/

12 Apenbl:6en30uTonyon. TokcnyHoCTRAP 110 bubmmorexkal [OK
€HOB https://myschool.edu.ru/

13 TI'enernueckas cBI3b 1710 bu6nmumorexal [OK
YTJIEBOJOPOAOB, IPUHAIICKAILUXKPA3IT https://myschool.edu.ru/
WYHBIMKIIACCaM
IIpupoaHbie HCTOYHUKH

14 yrIJ)Ieioz[opOL[OB:anponHHﬁ ra3 u 19.10 buomiorexallOK

https://myschool.edu.ru/

MONyTHBIE

He(TAHbIETa3bl, HEPTHUIIPOTYKTHIEETIEPED

aboTKH

[IpupoHbIE HCTOYHHUKHU

15 YTJIEBOAOPOAOB: IPUPOJHBIMIa3UIIONYTH 24.10 brbmmorexallOK

https://myschool.edu.ru/

pleHEDTSIHbIE

ra3bl,He()TbH MMPOAYKTHI e€nepepadoTKu

16 KonTtponbHaspaboTamnopasneny 26.10 bubnuotexal [OK
«YTIIeBOIOPOABD) https://myschool.edu.ru/

17 [IpenenbHble OTHOATOMHBIE 711 bubnuotexal [OK
CHUPTHI:METAHOJIUITAHOIL. https://myschool.edu.ru/
Bonpopoanas cBsi3b

18 MHOroaToMHbBIECIUPTHI: ITUICHTJTUKOIb 9.11 bubnunotexal [OK
WUTIULEPUH https://myschool.edu.ru/
etton: bubmmorexal [OK

19 CTPOCHUEMOJICKYJIBI, PH3NICCKUCHX U 14.11

MH‘IGCKI/IGCBOﬁCTBa,HpHMeHeHHQ

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

20 Anpaeruapl: GopMabaeTH I 16.11 bubnmnorexkal [OK
naneraabIerua. ALeToH ' https://myschool.edu.ru/
21 OZIHOOCHOBHBICTIPEICIIbHBIE 21.11 bu6mmorexal [OK



https://myschool.edu.ru/

KapOOHOBBIEKHCIIOTHI:MypaBbUHASIY
KCyCHas

https://myschool.edu.ru/

[IpakTuueckas padora Ne 2.

bu6mmorexal [OK

22 23.11
«CBoiicTBapacTBOpa https://myschool.edu.ru/
YKCYCHOMKHCIIOTBI»
CreaprHOBasINOIEHHOBASKUCIOTEL, KaKII
P bu6mmorexal [OK
23 PEACTaBUTEIH BBICIIIAX 28.11
https://myschool.edu.ru/
KapOOHOBBIXKHUCIIOT
24 ME11a KaK COJIM BBICHIHX 30.11 bu6nmunorexal [OK
KapOOHOBBIXKHCIIOT,MXMOIOIIICE ’ https://myschool.edu.ru/
JIICUCTBUE
CnoXHbIedDUPBIKAKITPOU3BOIHBIE
bup P bubnuortexal [OK
25 KapOOHOBBIX KHUCJIOT. 5.12
https://myschool.edu.ru/
['uponan3cinoxHBIXIPUPOB
26 Kupsl:ruaponus,ipuMeHeHne,o 212 bubmuorexkal |[OK
MOJIOTHYECKasl POJIbKUPOB ' https://myschool.edu.ru/
YrieBoasl: coCTas,
. bubmuortexal [OK
27 KJIaCCI/I(bI/IKaI_II/I}I.Ba)I(HeI/IIJ_II/IereI[CTaB 12.12
https://myschool.edu.ru/
UTENN:TITI0K03a,hpYKTO3a,caxapo3a
28 Kpaxmanuuenntono3akaknpupoaHblen 141 bubmuorexkal [OK
OJIUMEPHI ' https://myschool.edu.ru/
KonrpoabHagpadoramopasmen
29 «KHCJPIO 0 cope Ka I/II;O FaH}I]/I‘—IeCKI/Ie 19.12 bubmorexallOK
POACOACPIATIHEOP ' https://myschool.edu.ru/
COEIMHEHMS
Bbubmunorexal [OK
30 AMUHBI:METUIAMAHHA aHUJINH 21.12 1
https://myschool.edu.ru/
AMUHOKHCIIOTEI KaK
but6morexal [OK
31 aM(pOTepHBICOPTaHNIECKHE 26.12

COCIMHEHMS,
nxounosornueckoesnayenue. lIlentun
bl

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
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32

benku kaknpupoHbie

28.12

bu6mmorexal [OK




BBICOKOMOJICKYIAPHBICCOCANMHCHU A

https://myschool.edu.ru/

33

OCHOBHBIE TOHATHUA
XUMHUHUBBICOKOMOJIEKYIISIPHBIXCOC TN
HEeHUH

9.01

bu6mmorexal [OK
https://myschool.edu.ru/

34

OCHOBHBIE METO/IbI
CHUHTE3aBbICOKOMOJIEKYIISIPHBIXCOE/T
nHeHui. I lmactmMaccel,kayqyKu,BOJIO
KHa

11.01

bubnuorexal [OK
https://myschool.edu.ru/

OBIIEEKOJIMYECTBOYACOBIIOIT
POT'PAMME

34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11KJIACC

KouunyecTBOUYacon DJIeKTPOHHBbIELN
Ne Hdara (¢pposbIcoOpasoBa
Temaypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3yUYeHNsl | TeJbHbIepecypchl
padoThI padoThI

1 XUMHUYECKUNATEMEHT. ATOM. DJIEKTPO 1 5 09 bubnnorexal [OK
HHASKOH(QUTYPALUSIATOMOB ' https://myschool.edu.ru/
Ilepuonnueckuiizakonul lepuoanyeckasc

5 HCTEMa XMMUYECKHUX 3JIEMEHTOB J1. 1 209 bubnuorexal [OK
N.MenpeneeBa,uxcBsizb CCOBPEMEHHOM ' https://myschool.edu.ru/
TEOPUEUCTPOCHUSIATOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTBXMMHYECKHUX JIEMEHTOB M UX

3 COCTMHEHUITIO 1 12.09 bubmuortexal [OK
rpynnamMmurnepuoiaM. 3HaueHUENEpUonye ' https://myschool.edu.ru/
CKOT'0 3aKOHa U
cucTeMbIXUMUUECKUX3neMeHTOB/[.M1.MeHn
JieneeBa
BpPa3BUTUUHAYKHU
CTpoeHueBelecTBa. XUMUYECKasCBA3b,e
n P ’ bubnuotexal [OK

4 € BUJIbI; MEXaHU3MBI 1 14.09

. https://myschool.edu.ru/
00pa3oBaHUSIKOBAJIEHTHOMCB3U. Bogopo
JTHASICBSI3b
BanenTtHocTb.

5 DIeKTpoOTpUIaTeTbHOCTh. CTETIeHb 1 19.09 bubnmnorexal [OK
OKHCIeHUs. BelecTBaMoneKysipHOro ' https://myschool.edu.ru/
MHEMOJIEKYJISIPHOTOCTPOCHUS
[TonaTueogucnepcHpIXCUCTEMAX.

bubmuorexal [OK
6 HcTuHHBIE U KOJIOUHBIE 1 21.09
https://myschool.edu.ru/
pactBopbl.MaccoBast 10JIsIBEIIECTBA
BpacTBOPE



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KnaccudukanusimHoMeHKIaTypa
HEOPraHUYECKUXCOETUHEHUM.

bu6mmorexal [OK

7 26.09
['eneTnueckascBA3bHEOPraHUYECKUX https://myschool.edu.ru/
BEILECTB,Pa3IMYHBIXKIIACCOB
Knaccudukanus XaMUYECKHX peakiiuii
BHEOPIaHUYECKOW U OPraHUYECKOU

bubnuorexal [OK
8 XUMUHU.3aKOH COXPAHEHUSI MaCChI 28.09
https://myschool.edu.ru/
BEILIECTB;
3aKOHCOXPaHEHUAUIIPEBPALICHUSIHEPTUH
npu
XUMUYECKUXPEAKLHUSIX

9 Cxkopoctb peakiuu. OOpaTumbie 3.10 bubnmorexkal [OK
peakunu. XuMHYE€CKOEPaBHOBECUE ' https://myschool.edu.ru/
[IpakTuueckas pabora Ne 1.

bu6mmorexal [OK
10 «BnusHMepa3zmMuHBIX paKTOPOBHA 5.10
https://myschool.edu.ru/
CKOpOCTb
XUMUYECKONPEAKIINH
DNEKTPOIUTHYECKAS TUCCOLIUALIUS.
ITonsATHE O BOIOPOJHOM IOKa3aTese
11 (pH)pactBopa PepaKI_II/II/II/IOHHOFOO6MeHa 10.10 brbmmorexallOK
P pa. ' ' https://myschool.edu.ru/
I'maponuzoprannyueckuxu
HEOPraHNYECKUXBEIECTB
OxucaurensHo-
but6morexal [OK
12 BOCCTaHOBUTEIbHbIEpeakuu. IlonsaT 12.10
https://myschool.edu.ru/
UE00dIIEKTPOIIN3E
pacIIaBOBUPACTBOPOBCOJIEH
13 KonTponbnaspaboranopazaeny 1710 bubmuorexal [OK

((TGOp CTHYCCKNCOCHOBBIXUMHHN»

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

14

MeTauibl, MXImOJ0KEHHE
BlIepnoaunueckoii cucreme
XUMUUYECKuX3jieMeHToB [[. 1.
Meupeneena
nocoOeHHOCTUCTpOCHHUsIaTOMOB. O01ITHE
(U3HYECKUECBOIICTBAMETAIIIOB

19.10

bubnuorexal [OK
https://myschool.edu.ru/



https://myschool.edu.ru/

CrutaBbl METAIJIOB.

bu6mmorexal [OK

15 . . 24.10
DNEKTPOXUMHUYECKUUPATHANIPSKEHUIIME https://myschool.edu.ru/
TaJJIOB
XHUMHYECKUE CBOMCTBA
. . bu6mmorexal [OK
16 BaXHENIINXMETAJUIOB(HATPUN, KU 26.10
- . https://myschool.edu.ru/
T, KaIbIui,
MarHui, aIIOMUHUAN )UUXCOCTUHCHUM
17 XUMHYECKUE CBOMCTBA XpOoMa, MEIU U 211 bubnmnorexkal [OK
MXCOEIUHEHUI ' https://myschool.edu.ru/
18 XuMHYECKHEe CBOMCTBA IIMHKA, JKeJie3a U 9.11 bubnuorexal [OK
MXCOEIUHEHUIN ' https://myschool.edu.ru/
[TpakTuueckast paborta No 2.
" bubmmorexal |[OK
19 PemenuneskcnepuMeHTaIbHbIX3a/1a4 14.11
https://myschool.edu.ru/
o TeMe
«Mertamaby"
Hewmeramnel, ux monoxeHue
20 BlIepuoanueckoii cucreme 1611 bubmmnorexkal [OK
xumuuecknxanemeHToB/[.M.Mennenee ' https://myschool.edu.ru/
Ba U
0COOEHHOCTUCTPOEHUSIATOMOB
DU3NYECKUECBOMCTBAHEMETAIIOB.
but6morexal [OK
21 AmoTponus HEMETauIoB (Ha 21.11
https://myschool.edu.ru/
MIpUMEPEKUCTIOpoa,cepbl,hochopanyr
epoza)
99 XHUMHUYECKUECBONCTBAraI0r€HOB,CEPBINU 2311 bubmuorexal [OK
XCOCTUHEHUI ' https://myschool.edu.ru/
93 XuMHu4ecKue CBOMCTBa a30Ta, hocodpa 5811 bubmmorexal [OK
MHXCOCTHHCHUI ' https://myschool.edu.ru/
o4 XHUMHYECKHE CBOMCTBA yIiIepoa, 30.11 bubnuorexkal |[OK
KPEMHUSUUXCOCTMHEHUI ' https://myschool.edu.ru/
o5 [IprMeHeHre Ba)KHEUIINX HEMETAUIOB 51 bubnuorexkal [OK

HUXCOEIUHEHNN

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
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26

0O0001eHnencrucTeMaT3a U3 HAHUITIO

7.12

bu6mmorexal [OK




teme«HeMerainb». Berauciaenusnoy
PaBHEHUSMXUMUYECKUXPEAKITUNN
TEPMOXUMHYECKUEPACUETHI

https://myschool.edu.ru/

[TpakTuueckaspadoTaNe 3.«Pemienne

bu6mmorexal [OK
27 AKCTIEPUMEHTAIBHBIX 33724 110 1 12.12
" " https://myschool.edu.ru/
teme'"HemeTamer"»
KoHTposbHas paboramno Temam bubnmnorexkal [OK
28 1 14.12
«Metameiyu«HeMeramnis) https://myschool.edu.ru/
HeoprannueckrnenopraHu4ecKkue
bubnuortexal [OK
29 kucnotel. Heopranmueckue 1 19.12
https://myschool.edu.ru/
HOPraHUYECKUEOCHOBAHUS
AMdoTepHbIe HEOPTaHUIECKHE
30 MOpraHnyYecKrecoeIMHeHus. I eneTnyecka 1 2112 bubnuorekal |[OK
ACBSI3bHEOPIraHNYECKUXUOPTaHUIECKUX ' https://myschool.edu.ru/
BEIIECTB
Ponp xumuu B
31 00€CTIeueHUMIKOIOTHUECKOM, 1 26.12 bubnuortexal [OK
HYHEPreTUYECKOU ' https://myschool.edu.ru/
UTIHIIEBONOE30aCHOCTH,PA3BUTHHI
MEIAIHBI
[IpencraBiaeHUI0000IINX HAYUHBIX
32 HpI/IH HIaxII OMLImneHHorzgon €HUSB 1 28.12 bubmorexal lOK
P Lvl P i ' https://myschool.edu.ru/
AKHENINXBEIECTB
bubmuorexal [OK
33 YenoBEKBMHUPEBEIIECTBUMATEPHUATIOB 1 9.01
peBei p https://myschool.edu.ru/
bubmuorexal [OK
34 XUMHUAU3I0POBhEUETOBEKA 1 11.01
A1oP https://myschool.edu.ru/
OBIIEEKOJIMYECTBOYACOBIIOIT 34

POT'PAMME
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YYEBHO-

METOJUYECKOEOBECIIEYEHUEOBPA30B
ATEJIBHOTI'OITPOLECCA
OBA3ATEJIBHBIEYYEBHBIEMATEPHUAJIBIIJIAYYEHUKA

* Xumus, 1 1knacc/Pynsutucl .E.,@enpaman®. ., AKIIMOHEPHOCOOIIIECTBO

((H?)I[&TCJ'II)CTBO((HpOCBeHICHI/Ie»

METOINYECKHUEMATEPHUAJIBIIJIAYUYUTEJIA

AptémoB A.B., C.C.[lepsouna. [lIkonpHbie onmummnuaasl. Xumus. 8-11 kimacce / -

2-en3n.—M.: Atipuc-nipecc,2009.-240c.

["aBpycetikoH.I1.ITpoBepounbie paboThITOOpraHUYECKOMXUMUK: (U TaKTHUECKII

matepuai: [Tocobue mis yuutens. — M. : IIpocBemenue, 1988. —48 c.

I'apa H.H., 3yeBa M.B. KontposnbHsie 1 mpoBepodHbie padoThI 110 Xumuu. 10-

I 1xnacc:Meroa.nmocobue,-M.:JIpoda,1997.-144c¢.:u.

[TonpenakuueiB.H./loponskuna. XuMust:cOopHUKOMMMITHAIHbIX3a1a4. [ IIkoIbH

BIﬁHMYHHHHHaHBHBIﬁBTaHLI:y‘IC6HO-MGTO,ZIH‘I@CKOCHOCO6I/I€.—



Pocrosn//l:Jlernon, 2009.-253c.

5.B.I'.lennicoBa. OTKpbITbIE YPOKH MO XUMUM 8-11 Kiaccel. —

Bousrorpan: Yuntens,2002.—64c.

Pei6amKoB A.B. [Iugaktnueckuii Matepuan mo xumuu. 10 ximacc. — M.

Apxtn,2000.—24c¢.(MeTton.0u6-xa)

Casun I''A. OnumnuanHbie 3aaHus 110 HEOPraHU4ecKor xumuu. 9-10 kimaccel. —

Bourorpan: Yuunrens,2005.—64c.

Xomuenko ['.I1. [Tocobue mo XumMuu A1 MOCTYIAOITUX B BY3bl. — 3-€ H3]1.,

ucnp.Uaon.—M.:000«MN3narensctBoHoBasiBonna»,1997.— 463c.; un

XomuenkoM.I'.CoopHUK3a1auny TP aXKHEHUMTIOX UMUUJTSICPETHEATITKOJTBI.

—M..:«3parensctBOHOBassBomHay, 1996.-221c.

Suxnosuy AWM. Xumusi: B momonis BEITYCKHUKY IIKOJIbI U aOUTYpUEHTY. —

N3n.2-eunp. —CII6.:«ITaputer», 2000.—256¢.(Cepusi« Ix3ameHBI0e3TPOOTEM»

Pynzutucl'.E.Oprannueckasxumusi: yueOHuk 111 1 Oknacca



obmeobpazoBatenbHbix yupexaennii /1. E.Pym3utuc, ®.I".denpaman. —

M.:IIpocBemenne,2017.

Pymsutuc I'.E Xumus: ocHOBBI 0011elt XumMuu: yaeOHuk m1s 11
KJ1.001meo0pasoBaTenbHbIX yupexaeHuit/ I'.E Pymzutuc, @.I" ®enpaman.- 11 -e

u3 ., nepepad..-M.:Ilpocsemnienne,2017.-159c¢.

I"apa H.H. IIporpammbl 06111€00pa30BaTENbHBIX YUPEIKICHUNA. XUMUS. -

M.:IIpocemienue,2008.-56¢.)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCHI

CETUUHTEPHET

HarnsaasiennocoOus: cepunTaOInImoHeOpraHnueCKOM,0praHnYeCKONX UMU U, XUM
WYECKUM MPOU3BOJICTBAM, KOJUICKITUH, MOJIEITH MOJIEKYI, HA0OPbI
MO/IEJIEMaTOMOB JIJI1 COCTABJICHUSI MOJIEJIEN MOJIEKYJT KOMILJIEKT
KPUCTAJUIMYECKUXPEUIETOK, MOJEIIN 3aBOACKUX alllapaToB XMMUYECKHUX

IMPONU3BOACTB UMCTAJLITYypPIHUH.

[Tpubops1,HAOOPHINIOCY 1b1,1A00PATOPHBIXTPUHAIEKHOCTEH IS



XUMHUYECKOT0 IKCIIEpUMEHTA, HAaOOphI peakTuBOB. Hanmnuue
71a060paTOpHOT0000PYA0BAHUANPEAKTUBOBIO3BOIIAECT(HOPMUPOBATHKYIBTYPYOE301
aCHOTOOOPAIICHHUS C BEIIECTBAMHU, BBIITOIHATH SKCIIEPUMEHT 110
pacro3HaBaHUIOBKHEHIIINX HEOPTAaHUYECKUX U OPTaHUYECKUX BEIECTB,

IMPOBOAUTBIKCIICPUMCHTAJIBHBIC pa6OTBII/ICCJICI[OB&TCHLCKOFOX&paKTepa.

HannuuexkomnerorepaBkiacce,JocTynaBkadOuHeTenHpopmaTukukpecypcamlinre
PHET, HaJIMYue KOMIUIEKTa KOMIIAKT-IUCKOB 110 IPEAMETY I103BOJIAETCO3/1aBaTh
MYJIbTUMEIUMHOE COIIPOBOXKICHUE YPOKOB XUMUU, IIPOBOAUTHYYAIIUMUCS
CaMOCTOSTENbHBIN MOUCK XUMHYECKOW HH(OpMaIuHy,
HCIIOJIb30BAaTbKOMITBIOTEPHBIE TEXHOJIOTUHU JUIsl 00paOOTKU U Nepeaadn

XUMUYECKOMMH(pOpMAILINK,eENpPeICTaBIECHUBPA3INYHBIX POpMax.
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