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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma mo XMMHH Ha YpOBHE CpeqHEro oOIIero oOpazoBaHus pazpaboTaHa
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanun», TpeOOBaHWH K pe3ylbTaTaM OCBOEHHs (eaepalnbHOW  00pazoBaTEIbHOM
nporpaMmbl cpeanero oomiero oopazoBanusi(@OIl COO), npeacraBineHHbIX B PDenepanbHOM
rocyfgapctBeHHOM oOpa3oBarensHoM cTtaHgapre COO, c¢ yuérom Konuenuuu mnpenogaBaHust
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opraHusanusx Poccuiickoit denepanmm,
peann3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, 1 OCHOBHBIX MOJIOKeHHH «CTpaTreruu
pa3Butus BocnuTanus B Poccuiickoit denepanun Ha nepuoxa o 2025 roga» (Pacnopsbkenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YUEHHs] 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanusa yuammuxcs 10-11 xmaccoB. U3yuenwe mnpenmera,
peamu3zyeMoe B YCIOBUSX JU(PEpEeHIMPOBAHHOTO, MPOPMILHOTO OOydYeHHs, TPHU3BAHO
obecnieunTh 0O0I1e00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBIMTYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTallid X K OBICTPO MEHSFOIIUMCS YCIOBHSM JKHU3HU B COIIMyME, a
TaKkKe JUIsl MPOJIOJDKEHHs oOydeHHs B OpraHuzanusx npodeccnoHalibHOr0 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOHM M3 MTPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHaue€HHE TNpeaAMeTa «XUMUS» TOIydaeT MOIPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMOOOYCIIOBJICHHOCTH IICJICH, COJIEp)KaHMs, PE3yabTaTOB OOydeHHs U TpeOOBaHUN K YPOBHIO
MOJATOTOBKM BBIMTYCKHUKOB. CBUAETENBCTBOM TOMY SIBISIIOTCS CIEAYIOIIME BBINOJIHAEMbIE
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneynBaeT NOJIy4eHUe
NPEJCTABICHUS O LIENAX, COJEpXaHWM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTHS 00Y4aIOLIUXCS CPEICTBAMU MpEAMEeTa, U3y4aeMoro B PaMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ IpeAycMaTpuBaeT  OIpeelieHHe:
IPUHLUIOB  CTPYKTYpHUPOBaHMs M  IOCJIEIOBATEIbHOCTH M3y4eHUs Yy4eOHOro
MaTepualla, KOJMYECTBEHHBIX M KaueCTBEHHBIX €ro XapaKTepUCTHK; IOAXOJO0B K
(OpPMUPOBAHUIO COJIEPKATEIBHOM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTI)KEHUM OOydJaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (opMe eIMHOro
roCyJapCTBEHHOTO 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

e YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAepXKaHHue, 0043aTeNbHOE A N3yUSHUS
B paMKax  OTIENbHBIX Mpoduiel, MpeaycMaTpuBaeT  paclpeleieHue U
CTPYKTYpUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COJEp)KaTEeNIbHBIM JIMHUSAM/pa3iesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesielieHne yueOHOro BpeMEeHH, PEeKOMEHIyeMOTo Al U3y4eHHs
OTJICNIbHBIX TEM;

e [QpelaraeT MNPUMEpPHYIO IOCIEA0BAaTENbHOCTh M3Y4EHHUs Yy4eOHOro Marepuana ¢
y4€TOM JIOTUKH OCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€i;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Ielneil M 3agay M3y4YeHus IMpeaMera Ha
yriIyOJn€HHOM YpOBHE C y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHusl, COAEPKATEIHHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMSI OCHOBHOI 00pa30BaTENbHOM MPOTpaMMBbl CpeAHEro ooiiero oOpa3oBaHUA
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TAKXKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATEIbHBIX JICHCTBUI OOYdYaIOMIETOCsl IO OCBOCHHUIO COJEp)KaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe MO XUMHUU IIPEILyCMOTpPEHa
MIPEEMCTBEHHOCTh C OOy4eHHEM XWMHUU Ha YpPOBHE OCHOBHOTO oOImiero ooOpasoBanus. 3a
npeAeiaMi  YCTAaHOBJICHHOM MporpaMMoOll MO XMMHUHU  0OO0s3aTelIbHOM  (MHBApUAHTHOM)
COCTaBJISAIOLIEH CO/IepKaHUsl Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcs BOZMOKHOCTh BbIOOpa €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpask 10JIKHA ONPEAEIATHCS B COOTBETCTBUU C HaIlpaBICHUEM
KOHKPETHOTO Mpoduist 00ydeHus..

B cootBerctBUM ¢ koHuentyainbHbIMU mnojoxkeHusMu PIOC COO o HazHAYCHUH
IpeIMeToB 6a30BOr0 U yriIyOJEHHOTO YPOBHEN B cucTeMe JU(depeHIInPOBAaHHOTO 00ydeHUs Ha
YpOBHE cpesiHero oOmiero o0pa3oBaHus XUMHUsI HA YPOBHE YIUIYOJEHHOTO M3Y4YEeHMs HalpaBieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIMM 3TallOM IMOJIyYE€HUS XHUMHUYECKOTO
o0pa3oBaHMS B paMKaX MH3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccnoHaibHOTO 00pa3oBanus. B aToil cBs3u
U3y4YeHHE TpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYLIECTBEHHO Ha pacUIUpEeHue u
YIIIyOJICHHE TEOPETHUYEeCKOWM U TMPAKTHYECKOW TMOATOTOBKH OOYYAIOIIMXCS, BBIOPABIINX
onpenenéHHbI Mpoguib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIEro MOTyYeHUS
XUMHUYECKOTO 00pa30BaHus B OpraHU3alUsIX MpodecCHoHaIbHOTO 00pa3oBanus. Hapsmy ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mimaHUpyeMbIM pe3ylibTaTaM OCBOCHHS deaepaabHOn
00pa3zoBaTeIbHON MPOrpaMMBbl CpeIHEro o0Iero oOpa3oBaHUs H3ydeHUE MpeaMeTa « XUMUsH»
OPUEHTHPOBAHO TAK)KE HAa PELICHUE 337a4 BOCIUTAHUS U COLMAILHOTO PAa3BUTHS 00y4aromuxcs,
Ha (OPMHUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIU3AINHN yYeOHOTO
Tpygda ¥  O0OOOIIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXKIUCHUIUTMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocraBnsromiuMu  nipeMera «XUMHUS» Ha YpPOBHE YIIyOJIEHHOTO HM3Yy4YEHHS SIBISIOTCA
yrayOnénnsle Kypebl — «Opranudeckas xumus» U «OOmas u Heopranuyeckas xumus». [lpu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOH OpraHu3aluy COAEP)KaHUs STUX KypCOB B
IporpaMMe 1Mo XUMHUH 3a OCHOBY MpUHATHI mojoxeHus ®I'OC COO o paznuuusx 6a30BOTO U
yrayOnEHHOTO YPOBHEH U3ydeHHUsI PEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHSD» COCTABIJISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUM M YMEHH, OTHOCSIIUXCA K 6a30BOMY
YPOBHIO H3y4EHHS MpeAMeTa. JTa CHUCTeMa 3HAHUU IMOJIydaeT OMpeleIEHHOE TEOPETUUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OONbLIUil  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM ypOBHE U3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOHOCTh 3HAYUTEILHOTO YBEJIMYEHUS 00bEMa 3HAHUNW O XUMUYECKUX DIEMEHTaxX U
CBOMCTBaX MX COCIMHEHUI Ha OCHOBE pacIIMpPEHHs U yriyOleHus NpeAcCTaBICHUN O CTPOCHUHU
BEIIECTBA, XUMUYECKON CBSI3M U 3aKOHOMEPHOCTSAX NMPOTEKaHMs PEaKLHH, pacCMATPUBAEMBIX C
TOYKH 3PEHUS XUMUYECKOW KMHETHUKU U TEPMOJMHAMUKHU. [3ydeHne nepuoauueckoro 3aKoHa 1
Ilepuonnyeckoit  cCUCTEMBl ~ XUMHYECKHX  DJEMEHTOB  0Oa3upyeTcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUAX O CTPOSHUM aToMa. XMMHUYECKas CBSI3b 00bACHIETCA C
TOUKU 3PEHHsI DHEPreTHUECKUX W3MEHEHHH NpHu e€ oO0pa3oBaHUM M pa3pyIIEHUH, a TaKKe C
TOUKHA 3peHHs MeXaHU3MOB e€¢ oOpa3oBaHusA. V3yueHHe THUIIOB peakuuid JOMOJHAETCS
(bopMupoBaHHEM MPEICTABICHUNA 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacIlIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHM4eckoil XMMHMM NPU PACCMOTPEHMM PEaKLHMOHHOMN
CIOCOOHOCTH COEMHEHUH yJenseTcss oco00e BHUMaHHe BOIpocaM 00 3JEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX M MEXAaHU3MaX PEaKIUH.



Oco0oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYPCOB XMMHHU YIITYOJNEHHOTO YPOBHS
M3YYCHHUS U1 KIACCOB OMpenel€HHOro mpoduis (TIaBHbIM 00pa3oM Ha WX CTPYKTYpy U
XapakTep JOMOJHEHUM K OOIIeil cucTeMe MpeIMETHBIX 3HAaHUM) OKa3bIBAIOT BIUSIHUE CMEKHbBIC
npenMeTel. Tak, Hampumep, B COICpXKAHUM TpeAMeTa s KIACCOB XHUMHKO-(PH3UIECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh AJIEMEHTHl y4eOHOr0o MaTepuaia Mo OOmer XUMHUH.
[Ipy u3yyeHum mnpenMera B JAHHOM Cllydae akLEHT OyJeT ciaeilaH Ha OOUIHOCTh METOJI0B
MMO3HAHMS, OOLTHOCTh 3aKOHOB U TEOPUM B XMMHUHU U B (DU3MKE: aTOMHO-MOJIEKYJIIpHAs TCOPUS
(MoniekymnsipHasi Teopust B (DU3UKE), 3aKOHBI COXPAHEHUS MAaCChl M DHEPIHH, 3aKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEJCTABJICHUS O CTPOCHUH BEIECTB U APYIrOE€.

B To xe Bpems B coziepykaHUM MIpeAMETa ISl KIIACCOB XUMHKO -OMOJIOTUYECKOTO TTPO(HIs
OOJIbIIMN yAETBHBIN BeC OyAeT MMETh OpraHuyeckas Xumus. B 3ToM ciyyae mpenocTaBisieTcs
BO3MOJKHOCTb JIJIs1 00Jiee OOCTOSITEIHHOTO PACCMOTPEHUSI XUMUYECKOM OpraHu3allui KIETKH Kak
OMOJIOTUUECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K TPUMEPY, TaKU€ CTPYKTYpPHBIC
KOMIIOHEHTHI, KaK JIMMHAbI, O€JIKH, YIJIEBOJbI, HYKJIECHHOBBIE KUCIOTHI W Apyrue. [Ipm stom
3HaHUS O COCTaBE M CBOMCTBAx MPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CITy’KaT OCHOBOM ISl U3yYEHHUSI CYIITHOCTH MPOIeCCOB (POTOCUHTE3A, IbIXaHUsI, TTUIICBAPCHHUSL.

B mrane ¢opMupoBaHus OCHOB HAyYHOTO MHPOBO33PCHHMs, OCBOCHHUS OOIIECHAYIHBIX
METOJIOB MTO3HAHUSI M OTIBITA MPAKTHYECKOTO MTPUMEHEHHUSI HAYYHBIX 3HAHUW U3ydeHHUE MpeaMeTa
«XuMus» Ha YrIIYOJIEHHOM YPOBHE OCHOBAaHO Ha MEXKIPEIMETHBIX CBS3SIX C y4ECOHBIMHU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obacteil «EcTecTBeHHO-HayuHbIE TPEAMETH,
«Maremartuka u nHGopmMaTuka» U «PycCKuil 131K U TUTEPATYPAY.

[Ipn uzydenun ydyeOHOTO mpeameTa «XUMHUS» Ha YrIyOlIEHHOM ypOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTEIIEHHOW 3HAYMMOCTU sBisieTcs (OpMHUpPOBaHME OCHOB HAayKU XHMHM KakK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTUYECKON [JEATEIbHOCTH 4YEIOBEKa M OJHOrO U3
KOMIIOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeAMeTa NpeaIoiaraeT peaiu3auuio TaKuX HeeH, Kak:

e (opmupoBaHuE NPEICTABICHUN: O MaTEepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAE€MOCTH SIBJICHUW NPUPOJIbI, O MECTE XUMHUH B CHCTEME €CTECTBEHHBIX HAYK U
e Beaymie poiu B 00€CleYeHHH YCTOMYUBOTO PAa3BUTHUS YEIOBEYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYECKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIULHMHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHUKOB SHEPruUHU, B
obecrieyeHnn palMOHAIBHOTO MIPUPOJIOTIOIB30BaHUS, B dbopmupoBaHun
MHPOBO33PEHUS U 00IIeH KyJIbTYphl YEJIOBEKA, a TAKKe IKOJIOTUYECKU 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON CpeEe;

® OCBOCHHME CHUCTEMBbl 3HAHUM, JeKallMX B OCHOBE XUMHUYECKOW COCTABIISIOLICH
€CTeCTBEHHO-HAYYHONH KapTHHBI MHpa: (GyHIAMEHTAIbHBIX TIOHATHUH, 3aKOHOB U
TEOPUIl XUMHUH, COBPEMEHHBIX NPEACTABICHHM O CTPOECHHUM BEIIECTBA HA Pa3HbIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAJMOJIEKYJISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAaHUS XUMHUYECKHX
peakiuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMaX, 00 oOmx
Hay4HbIX MPUHIIUIAX XUMUYECKOTO MMPOU3BO/ICTBA;

e (dopmupoBanue y O0OYYAIOIIUXCS OCO3HAHHOTO TIOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEeMHBIX XHMHUYECKUX 3HAHUH JUis OOBSCHEHHWS KIIOYEBBIX HICH U MpobdiemM
COBPEMEHHOW XUMHUU, A1 OOBSCHEHUS M TPOTHO3WPOBAHUS SIBICHUH, HMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEIICHHS MpoOJieM, CBS3aHHBIX C



XMMUEH, IPOTHO3MPOBAHHUs, AaHAIM3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30IaCHOCTH TOCJIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON JIEATENFHOCTH YENIOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOACTBOM, HCIOJIb30BAHUEM M HepepaboTKOM
BEILIECTB;

yrIIyOJieHHe TPEICTaBICHUH O HAyYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
npUOOPETEHUS] YMEHHUI OPUEHTHPOBATHCS B MHUPE BEIIECTB M OOBICHEHUS XUMUYECKUX
SIBJICHUM, HWMEIOIIUX MECTO B IpPUPOJE, B INPAKTUYECKOM JEATEIBHOCTH U
IIOBCETHEBHOM KU3HH.

B nmnnane peanuzanuu NEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M pa3BUBAIOIIMUX (QYHKUUN
IIEJIOCTHOM CHUCTEMBI CpPEIHEro OOIIero oOpa3oBaHUs MPH M3YYCHUU TpeaMeTa «XUMUs» Ha
YIIIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTb IMTPUOOPETAIOT TaKHE 1SN U 33/1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B II03HABAEMOCTH SBJICHHM NPUPOJBI, YBaXEHHUS K
MPOIIECCy TBOPYECTBA B OOJACTH TEOPETHYCCKUX W TPHUKIAIHBIX HCCICIOBAHUN B
XUMHH, (POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKH,

pa3BUTHE MOTHBAIMA K OOYYEHHWIO W MO3HAHUIO, CITIOCOOHOCTEH K CAaMOKOHTPOJIIO M
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0IIEYEIIOBEUECKIX IICHHOCTEH;

pasBUTHUC IIO3HABATCIIBHBIX HHTEPECCOB, HUHTCIIJICKTYaJIbHBIX u TBOPYCCKUX
criocoOHOCTEN oOyuaromuxcs, (GOPMUPOBAHUE Y HUX CO3HATEIBHOTO OTHOIICHUS K
caMO00pa30BaHHUIO U HENPEpPHIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCHEIIHOMN
npodeccuoHabHON M OO0IECTBEHHOM N1eATeIbHOCTH, OTBETCTBEHHOTO OTHOUICHHS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37J0POBOM 00pa3e KU3HU;

(¢bopMHUpOBaHHE YMEHHMH M HaBBIKOB pPa3yMHOTO MPUPOJONOIb30BaHUS, pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpPUOOpETeHHE  OmbiTa  OOIIECTBEHHO-TIOJE3HOM
9KOJIOTHYECKOH 1eATeIbHOCTH.

OO01ree 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHsS XUMHUU Ha YriayOJIEHHOM YpOBHE

cpenHero obmiero oopazoBanusi, cocrabisger 204 gacoB: B 10 xmacce — 102 4vaca (3 4vaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZICIIO).



COJEP/KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooodpasuu
OPraHUYEeCKUX COCTUHECHUMU.

DJNEeKTPOHHOE CTPOCHHE aToMa YIJepoja: OCHOBHOE W BO30YXKIEHHOE COCTOSHUSI.
BanenTHble BO3MOKHOCTH atoma yriepoja. XUMUYecKasl CBsI3b B OPraHMYECKUX COEIUHEHMSIX.
Tunsl rubpuau3anuu aToMHBIX opOuTaneil yriepoaa. MexaHu3sMbl oOpa3oBaHMsI KOBaJEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl nepekppiBaHUsI aTOMHBIX OpOUTanei, 6- u
n-cBsizu. OnuHapHas, JBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYyJax
opranuyeckux BemiecTB. [loHsTHe 0 cBOOOAHOM paauKaie, Hykieoduse u ekTpodue.

Teopuss cTpoeHusT oOpraHudeckux coeauHeHnid A.M. byriiepoBa U COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUS OPraHUYECKUX COEAUHEHUN.
MounekynspHble U CTpYKTypHble QopMmyibl. CTpyKTypHble (GOPMYJbl pPa3IMYHBIX BHAOB:
pa3BépHyTas, COKpaml€HHas, ckeneTrHas. M3omepus. Bunabl wu3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIUHEHUN
(MHIYKTUBHBIN 1 ME30MEPHBINA YDPEKTH).

[IpencraBnenue o kiaccupukanuu OpraHuIecKux BemecTB. [loHsaTue o QyHKIMOHATBHON
rpynne. ['omonorus. I'omonornyeckue psiapl. CucreMarnyeckass HOMEHKIATYpa OpPraHUYeCcKUX
coemuaeHnit (IUPAC) u TpuBnanbpHbIe Ha3BaHUS OTACIBHBIX MPEJCTaBUTEIICH.

OcobenHoctTn W Kiaccuukanus  OpraHMYECKUX — peaknuid.  OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIE PEAKIIMU B OPTraHUYECKON XUMUHU.

OKCHEepUMEHTAIbHBIE METOAbl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3laMu OpraHM4YecKrX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OIBITHI 10 MPEBPAILCHUIO
OpraHMYeCKHUX BEIIeCTB MpH HarpeBaHuu (TUlaBieHUE, OOyIJIMBaHHE U  TOpPEHUE),
KOHCTPYHPOBAHHME MOJIEJIEH MOJIEKYJI OPTAaHMYECKUX BEILECTB.

YriaeBogopoanl.

Ankanbl. ['omonoruyeckuil psa ankaHoB, oOmiast Gopmyna, HOMEHKIATypa U HU30MEpUs.
JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN alKaHOB, SP -THOPHIM3AIIS aTOMHBIX
opOuTanei yriepoja, 6-cBsi3b. Ou3nueckue CBOICTBA aKaHOB.

XHUMHUYECKUE CBOMCTBA aJKAaHOB: PEAKLMH 3aMEUICHUs, U30MEPU3aLNU, JETHIPUPOBAHUS,
UMKIM3AlMY, [UpOJiM3a, KpekuHra, ropeHus. llperncraBieHne o MexaHuU3ME peakUuid
pasuKaIbHOTO 3aMELICHHUS.

Haxosxnenue B npupojae. CriocoObl MoJydeHNs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U nuzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIIOMEHTaH,
LUKJIOreKCcaH) UKI0aaKaHoB. CrocoObl MOTy4YeHUs M IPUMEHEHUE UKIIOAIKAHOB.

Ankensl. ['oMonornyeckuii psii ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJNEKYN ANKEHOB, SP°-THOPHIM3AIMS aTOMHBIX OpOHTAIeit
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi U TeoMeTprueckas (Iiuc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBA QJIKEHOB. XHMHUYECKHE CBOMICTBAa: pEAKLIMM IPUCOCAUHEHHS, 3aMEIICHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJIMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakiiuy Ha ABOHHYIO CBsI3b. CHIOCOOBI OTYYEHHUS M IPUMEHEHHUE AIKESHOB.



Ankamuensl.  Krnaccupukamust — ankagueHoB  (CONpsDKEHHBIC,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX  CBOMCTB
conpsbkEHHBIX IueHoB, 1,2- u 1,4-npucoenunenue. [losmmepusanus CONpsHKEHHBIX JMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['OMONOTHYeCKHA Psii aTKUHOB, 00mas (Gopmylia, HOMEHKIATYpa U W30MEpPHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKWHOB, SP-TMOpUAM3AIMS aTOMHBIX
opOutaneii yriepoma. PuznyecKue CBONCTBA AJIKWHOB. XHMHYECKHE CBOWCTBA: PEAKIIUU
MIPUCOEUHEHMS, JUMEPU3AaLUd U TPUMEpPU3ALNU, OKUCIeHUa. KucinoTHble CBOMCTBAa ajlKUHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peakmuy Ha TPOHHYIO CBs3b. CrocoObI
MOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoopobl (apeHsl). ['omonornyeckuil psii apeHoB, oomas popmyia,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH301a.
duznyecknue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa OEH30J7a M €ro rOMOJIOTOB: pEaKIUuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [IpencraBienue 00 OpUEHTUPYIOIIEM JIEHCTBUU 3aMeCTUTENEH
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHpOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MONyd4eHHS M NPUMEHEHHE  apoOMaTHYeCKUX
YTJI€BOAOPOIOB.

[Ipuponnsrit ra3. I[lonyrasie HedTsaHBIC Ta3bl. HedgTh u €€ mpoucxoxacHue. KameHHbIi
YIroJib M TPOJIYKTHI €ro mepepadoTku. CrnocoObl mepepadOTKH HEPTH: MEpPEeroHKa, KPEeKHHT
(TepMuYeCKUH, KaTamuTudeckuii), pudopmunr, nmupoiu3. [IpoaykTel nepepaboTku HedTH, UX
MIPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

I'enetnueckas CBsA3b MEXKIY Pa3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOIHBIX YIJIEBOJOPOa0B. Peakiuu 3amenieHus
rajJloreHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIY, LHUAaHOTPYIIy, amuHorpynmny. JlelicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHUPTOBOrO  pacTtBopa mEnoun. BzaumopelicTBue
JUTajJoreHaJIKaHOB C MarHueM M LUUHKOM. [loHsiTHE O MeTalyIoOpraHM4ecKUX COCIUHEHMSIX.
Hcnonb30BaHne TallOTEHIIPOM3BOJIHBIX YITIEBOJAOPOJIOB B OBITY, TEXHUKE U MPU CHHTE3E
OpraHMYECKUX BEIECTB.

DKCIepUMEHTANIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MPEBpALICHHUI: H3ydeHHE
(bu3MYecKuXx  CBOMCTB  YIIIeBOJOPOJIOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEAKIIHiA
YIJIEBOJOPOJOB Pa3IMYHBIX KIaccoB (oOecliBeunBaHWE OPOMHOM WM MOAHOW BOJbI, pacTBOpa
NepMaHraHaTa Kajusi, B3aUMOJICHCTBHE alleTHJIEHa C AaMMHAYHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapy)XeHHE YTIepoAa W BOJOpPOJa B OPraHMYECKUX BEIIECTBAX,
MOJIydeHHEe ATUJIEHa U H3Y4YE€HUE ero CBOWCTB, O3HaKOMJIeHHe c KoJulekuusmMu «HedTs» u
«Yromb», ¢ oO0pasnamu IjactMacc, KaydyKoB M PE3HHBI, MOJEIMPOBAHUE MOJIEKYJ
YIJI€BOIOPOJOB U TAJIOTEHIPOU3BOAHBIX YTIEBOAOPOIOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHME MOJEKyNl (Ha NIpUMepe MeTaHoJla U
stanosa). ['omonoruueckuii psj, oduas popmyna, H3oMepus, HOMEHKIATypa U KIacCU(PUKAIIHSL.
@u3nyecKUue CBOICTBA MNPENEIbHBIX OJHOATOMHBIX CIHUPTOB. BOXOpOAHBIE CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBONCTBA: PpEaKUMHM 3aMELIEHUs, JeruapaTalny,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU ¥ HEOPraHNYeCKUMU KuciaoTtamu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CIUPTHI. [leificTBHE 3TaHONIA M METaHOJAa Ha OpPraHU3M YEJIOBEKA.
CrniocoObI mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATypa U u3oMepus. OcoObeHHOCTH (PU3MYECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIUPTHI — 3TUJICHTJIMKOJb W MIHIepUH. DPu3nueckrue W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMH
KHCJIOTaMH, Ka4eCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIC cnupThl. [IpencraBienue o mexaHusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranu3m desnoBeka. CriocoObl OJTydeHUs
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OCH30JIBHOTO spa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKHUX CBOHCTB (eHosna. KauecTBeHHbIE
peakuuu Ha ¢enon. ToxkcuuHocTh (eHona. CrnocoObl TOJMydeHHs] W TpUMeHeHue (eHona.
®denonpopmanbaeruiHas cMoJa.

KapOonunpHble COENMHEHHMS — albJETHAbl W KETOHBL JIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepus U HOMeHKiIarypa. DHU3NUecKue CBOMCTBA ANBJIETUJIOB U KETOHOB. XHUMHUYECKHE
CBOWMCTBA QIBJCTUJOB W KETOHOB: peakiuu mnpucoequHeHuss. OKUCICHUE albJACTH/IOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TOJydyeHUs U NMPUMEHEHHE abJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOSHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepus u HOMeHKIaTypa. Pu3mdeckne CBOWCTBA OJHOOCHOBHBIX
MpeelbHbIX KapOOHOBBIX KHCIOT. BoJopoaHbie CBS3M MEXIY MOJIEKYJIaMH KapOOHOBBIX
KHCIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius 3TepudUKaluM, pPEaKiuu C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCoOOEHHOCTH CBOMCTB MypaBbMHOW KHUCIOTHI. [loHsTHE
0 MPOM3BOJIHBIX KaPOOHOBBIX KHUCIOT — CIOXKHBIX ddupax. MHOrooOpaszne KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KHCHOT. [IpeacraBurenut BbICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JIUHO/NEBAs, JUHONEHO8as KUCIOTHL. (CrnocoObl
MOJIy4EHUs U IpUMEHEeHne KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATypa.
@u3nuecKre 1 XMMHYECKHE CBOMCTBA: TUAPOJIN3 B KUCIION U IIEJTOYHOM Cpejie.

Kupsl. Ctpoenue, puznyeckue U XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
esioyHoi cpenae. OCOOEHHOCTH CBOWMCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEACTbHBIX )KHUPHBIX
KHUCIIOT. JKupbl B IpUPOJE.

MBpbLI14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOFOIIEE JICHCTBHUE.

OOmass xapaktepucThka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, ITU- H
nosiucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpubdo3a.
@dusnyeckue CBOMCTBA M HaxoxaeHue B npupone. dorocuHTe3. XHMUYECKHME CBOMCTBA
[JIFOKO3bl: PEAaKIMU C Y4YaCTHEM CHHUPTOBBIX M  albJACTUIHOM Tpynn, CHOUPTOBOE U
MOJIOYHOKHCTIOEe OposkeHue. [lpuMeHeHue TIOKO3bI, €€ 3HaUYe€HHWE B IKU3HEACATEIHLHOCTHU
opranusma. Jlucaxapuael: caxapo3a, MajabTO3a M JAKTo3a. BoccTaHaBimuBawIne U
HEBOCCTAHABIMBAIOIIUE aucaxapuibl. ['mapomus aucaxapuaoB. HaxoxxneHue B mnpupone u
npuMeHnenue. llonucaxapuapl: Kpaxman, TJIIMKOT€H M 1emiono3a. CTpoeHue MakKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (Du3nueckrue CBOWCTBAa Kpaxmalla M LEUIIOJIO3BL.
XUMUYECKHE CBOMCTBA Kpaxmala: T'MAPOJIM3, KaUeCTBEHHAs pPeakuus ¢ HOJOM. XHUMHUYECKHE
CBOMCTBA IEJUTIONO3bI: THAPOIIU3, MOTydeHne d(GUPOoB 1euTio03bl. [IoHITHE 00 UCKYCCTBEHHBIX
BOJIOKHAX (BUCKO032, alle€TaTHBIN MIENK).



DKCHepUMEHTAIbHBIE METOJbl M3YyYEHUs BEUIECTB M UX IMPEBpAICHUIN: pacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJI€, B3aUMOJICUCTBHE STaHOJA C HATPUEM, OKHCICHHUE STUIOBOIO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHHUE ATUIIOBOTO CIHPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anbaerusl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakmus raunepuHa
¢ ruzpokcusiom mean(ll), xumuyeckue cBoicTBa pacTBOpa yKCYCHOM KUCIIOTBI, B3aUMOJIEHCTBHE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumonelicTBue Kpaxmaia ¢ HOJOM, PEIICHUE
AKCHEPUMEHTAIbHBIX 33Ja4 1o TeMaM «CnupThl U GeHonb», «KapOoHoBbIe KUCIOTHI. CI0KHBIE
pHUPBI».

A3oTcoep:xaniue opraHudeckue coeuHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTUIECKUe U apoOMaTUYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHbIe. CTpOEHUE MOJIEKY,
obmas ¢dopmMyia, u3omMepusi, HOMEHKIaTypa U (PU3NYECKHE CBOMCTBA. XHUMHUYECKOE CBOMCTBA
annpaTHIECKUX aMHHOB: OCHOBHBIE CBOMCTBA, AJKIJIMPOBAHHUE, B3aMMOJICHCTBHE MEPBUUHBIX
aMHHOB C a30THCTOU KUCIOTON. CONM anKHUIaMMOHUS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psiia. CtpoeHne anwinHa. Bzanmuoe
BIIMSIHUE TPYIIIT aTOMOB B MoJieKyie aHWiInHA. OCOOCHHOCTH XMMHUYECKHUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmu Ha aHuWiInH. CrocoOBl TMOMYYCHHS M TPUMEHEHHE amu(aTHuuecKux
amMuHOB. [lorydeHne annIMHA U3 HUTPOOEH301a.

AvuHokucioTel. Homenkmarypa wu  wu3omepusa. OrhaenbHbIE MNPEACTABUTEIN O~
AMUHOKHCIIOT: TJIMUMH, aJlaHuH. PU3ndecKkue CBOMCTBA aMUHOKHUCIOT. XHMHUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHWYEeCKUX COEAUHEHUU, peakius MOJMKOHACHCAIUH,
oOpa3oBaHue NENTHAHON CBsA3HU. buonornyeckoe 3HaueHne aMHUHOKHUCIOT. CHHTE3 U THAPOJIU3
MENTH]IOB.

benkun xak npupoansle nonumepsl. IlepBuuHas, BTOpUYHas M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THMAPOJIU3, JEHATYypallus, KaueCTBEHHBIC pPEaKkIUu Ha
OeIKH.

OKCHEpPUMEHTAIbHBIE METOJIbl M3YYEHHsI BELIECTB U HX IPEBpAIICHUI: PacTBOPEHHE
0enKoB B BOJE, JeHaTypanusi OCJIKOB IIPU HArpeBaHUHU, LIBETHBIE PEaKIUU HA OCNKH, peuieHHe
SKCIIEPUMEHTANIBHBIX 3aJa4 MO0 TeMaM «A30TCOJEP)KAIIUE OPraHWYECKUE COCOUHEHUS» U
«Pacnio3HaBaHue OPraHUYECKUX COCTUHEHUI.

BricokomosieKyJIsIpHBbIE COCAUHEHMS.

OCHOBHbBIE MOHSATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEpU3ALMHU, CpeAHsss MoJieKylspHas wmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — OJIUMEPU3aIUs U MOJUKOHICHCALUS.

[TonumepHsbie MaTepuabl. [1nacTmaccel (TTOMATUIICH, MO JIMIIPOTIUJIEH,
MOJIMBUHUIIXIIOPU/I, MOJIUCTUPOI, MOJINMETHIIMETAKPUIIAT, MOJINKApOOHATHI,
noynua THIIeHTepedTanar). YTuimsanus u nepepaboTka IIacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHUECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOTIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosnokHa: HarypanbHbIE (XJOMOK, HIEPCTh, MIENK), UICKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpoH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHHus (TeroH, KeBIap, JIEKTPOIPOBOISAIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEPHI).



DKCIepUMEHTAJIbHBIE METO/Ibl M3YYEHHUs BELIECTB U UX IPEBPAILICHUN: O3HAKOMIIEHHUE C
oOpa3aMu MPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 331a4 10 TeMe «Pacro3HaBaHue MJIACTMACC U BOJIOKOH.

Pacuérneble 3amaum.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETUHEHHUS 10 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIUX B €r0 COCTaB, HAXOXICHUE MOJEKYISPHONH (OPMYibl OPraHUYECKOTO
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUHN W/MIM UCXOIHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOU (HOpMYITBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTIpe/ieNIEHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMH OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBs3ed MPH M3ydeHMH opraHundyeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHHM, Tak U
MOHATHUH, MPUHSTHIX B OT/IEIbHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuue ecrecTBEHHO-HAayYyHbIE TOHSATHS: SIBJICHHME, HAaydyHBIM (hakT, rumnoTesa, TEOpHs,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJACHHE, HU3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSHHE BeUIecTBa, (PU3MUYECKUE BEITUYMHBI,
€IMHHUILIBI U3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, SKOcucTeMa, onochepa, MeTaboIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA M TETepOoTPO(HBIA THUN TUTAHUA, OpokeHUe, (OTOCHUHTE3, NbIXaHWE, OCNKH,
YTJIEBOBI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (PEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: mUIIEeBbIE MPOIYKTHI, OCHOBBI PAI[MOHATBHOIO MUTAHUS, MOIOILIUE CPENICTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIIACC

OBIIAA U HEOPTAHUYECKAA XUMMUSA

Teopernyeckne 0CHOBBI XHMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH eMeHT. M3oTonsl. CTpoeHHEe 3IE€KTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKUE YPOBHU U TNOAYPOBHH. ATOMHbBIE
opburanu. Kiaccudukanus XUMHUUECKUX 3JIEMEHTOB (s-, pP-, d-, f-anements). Pacnpenenenue
9JIEKTPOHOB IO AaTOMHBIM OPOUTANSAM. OJEKTPOHHBIE KOH(UIypalliM aTOMOB 3JEMEHTOB
MEPBOrO—4YEeTBEPTOr0 MEPUOJIOB B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUHM, 3JIEKTPOHHBIE
KOH(UTypanuyu HOHOB. DIIEKTPOOTPULIATETbHOCTb.

Ilepnognueckunn 3axkoH u Ilepuonmueckasd cucremMa XUMHYECKUX diaeMeHTOB JIM.
MenneneeBa. CBsA3p NEPUOAMYECKOTO 3akoHAa M [lepmonnyeckodl CHCTEMBI XUMHYECKHX
JJIEMEHTOB C COBPEMEHHOU Teopuell CTPOEHHs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHMsI CBOMCTB
XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MMH IMPOCTBIX M CJIOKHBIX BEIIECTB O TpyHmnaM M
nepuojam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMHU4ecKas CBsA3b. BUABI XMMHYECKOW CBS3U: KOBAJICHTHAs, MOHHAs, METaJUIMYeCKasl.
MexaHu3mMbl 00pa30BaHUs KOBAJECHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHEprus
n anuHa cBs3u. [lossipHOCTh, HaNpaBIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOW cBsi3u. KpaTHble
cBaA3u. BonopoaHas cBs3b. MeXMOIEKYIIAPHBIE B3aUMOACUCTBUS.



BasieHTHOCTP W BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBsi3b 3JEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUYECKHM CTpOCHUEM (Ha MpPUMEpPE COCAUHEHHH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBinenre o0 KOMIUIEKCHBIX —coeAMHEHUsX. (CocTaB  KOMIUIEKCHOIO — HOHA:
KOMIUIEKCOOOpa3oBareib, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [llonstue o
KOOPJMHAILMOHHON XUMUH.

BemiectBa MOJNEKYISIPHOTO W HEMOJEKYJSIPHOTO CTPOEHHUs. THUIBl KPUCTALIIMYECKUX
petETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nqucnepcHbix cucremax. ctuHHbIEe pacTBOpbIL. [IpeacTaBiieHre 0 KOJUIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTpPAIMM pPAcTBOPOB: MaccoBas JOJs BEIIECTBa B
pactBope, MoJIsIpHass ~ KOHUEHTpauus. HacbllleHHble W HEHACBIIIEHHBIE  PacTBOPHI,
pactBopuMoOCTh. KprcTtamioruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. TpHBHAIBHBIC Ha3BAHHS
OTAEJIBHBIX MPEICTABUTENICH HEOPTaHUUECKUX BEIIECTB.

Knaccudukanus XuMHYECKUX PEeaKIMii B HEOPraHUYECKOW U OpraHMYecKON XUMUU. 3aKOH
COXpAaHEHUs MAacCChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAILCHUS SHEPIUU MPU XUMUUYECKUX
peaknusx. TermoBsie YQPEKTH XUMUUECKUX peakiuil. TepMOXUMUYECKUE YpaBHEHHUS.

CKOpOCTh XUMHUYECKOM peakKIiy, €€ 3aBUCUMOCTb OT Pa3InYHBIX (pakTopoB. 'oMOreHHbIE
Y reTepOoreHHbIe peakunu. Katainus n kaTaam3aTopsl.

O6patumble u HeoOpaTUMBIE peakIMu. XUMHUYecKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. (DAKTOPHI, BIMSIOIIME HA IOJOKEHUE XWUMHYECKOTO PABHOBECHS:
TEMIIEpaTypa, JaBJICHHE M KOHLEHTPALMU BEIIECTB, y4acTBYrOUIUX B peakuuu. [IpumHnumn Jle
[Tarense.

OnexTponuTtnueckas guccounanus. CuipHble U ciabble  3eKTposuThl. CTeneHb
mucconmanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpaslbHAs, 1ieno4yHas. BoaopoaHbli
nokazatens (pH) pactBopa. 'uaponus coneit. Peakiiuu nonHoro oOMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb oxuciaeHus. OKUCIUTENs U
BOCCTaHOBUTENb. lIponecchl OKHCIEHHMST M BOCCTAHOBJICHUS. BakHeWIne OKUCIUTENIH U
BOCCTaHOBUTEIN. MeTO/I 3JIEKTPOHHOTO OanaHca. DJIeKTPOIU3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs BEIIECTB M HMX NPEBPALLCHUI: Pa3I0KEHHE
MEPOKCHJAa BOJOPOJAa B IMPHUCYTCTBUM KaTalW3aTOpa, MOJEIU KPUCTANIMYECKUX PEHIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNeHne Cpeabl pPacTBOPOB C MOMOIIbIO
WHJMKATOPOB, U3yYEHUE BIUSHUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tomoxenne HemeraioB B Ilepuonnueckoil cucreMe XuMUYeckux dieMeHTtoB ..
MenneneeBa W OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnmoTponus HEeMETaJIoB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yriaeponaa).

Bonopona. Ionyuenue, ¢usndeckue M XUMUYECKHE CBOMCTBA: pEaklMU C METalUIaMH U
HEMETAJUIaMU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['Mapuasl. TOIIIMBHBIE 2JIEMEHTHI.

lanmorensl. Haxoxxaenue B mpupojie, COCOObI MOMydeHHs], PU3NYSCKHE U XUMUUYECKUE
cBoiicTBa. ['asoreHoBomopoabl. BaxkHelmme KHCIOPOACOAEPKAIIME COCAUHEHUS TaJIOT€HOB.
JIabopaTopHbIE ¥ MPOMBIILIEHHBIE CIIOCOOBI MOMy4YeHHUs raioreHoB. [I[puMeHeHne rajloreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
dusznueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHUE KHUCIOopoJa U o30HA. OKcHAbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B NpUpOJE, CIOCOOBI MONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Okcun cepri(1V), okcua cepri(VI). CepHucras u cepHas
KHCJIOTBI U uX coiu. OCOOEHHOCTH CBOMCTB CepHOMl KHUCIOTHL IlpumeHeHue cepbl U e€
COEIMHEHU.

A3oT. Haxoxnenwe B mpupojae, CrIOCOObl TONydeHHs, (DU3MYECKHE W XUMHUYECKHE
cBoiicTBa. AMMUaK, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCJIOTHI M WX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCHOTHI. [IpuMeHeHHe a30Ta W €ro COeIWHEHUM. A30THBIE
yaoOpeHusl.

®ochop. Haxoxnaenwe B mpupoje, CrnocoObl MoJydeHUs, (HU3UYECKUE U XUMHUUYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrnepon, HaxoxaeHHWE B mpupone. AsuioTpomHble Moaudukanuu. Dusmdeckue u
XMMHMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepogom. Oxcup yriepoaa(ll),
okcua yriuepona(IV), yrompHas kuciora M €€ coiu. AKTUBUPOBAHHBIN yroiib, aacopOIus.
Oymiepensl, rpadeH, yriIepoaHbie  HaHOTPYOKkW. I[IpuMmeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOJOM, U €T0 COEAUHEHUH.

Kpemuwnii. Haxoxxnenue B mpupoje, CocOObl MOMYYCHHS, (PU3MUECKHE U XUMHYECCKUE
cBorictBa. Oxcup kpemuusi(IV), kpemHHEBass KUCIIOTa, CHUIMKATHI. [I[puMeHEeHne KpeMHUSI U €T0
coequHeHnil. CTEKJI0, €ro moJIy4eHue, BUIbI CTEKIIA.

[Tonoxxenne metamnoB B [lepuoanueckoi cucteMe XMMUYIECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOCHHMS JIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. OOmme hu3ndeckue CBOMCTBa METaIOB.
[Ipumenenue MeTaioB B ObITY M TexHHKE. CIUIaBbl METAIIJIOB.

DNEeKTPOXUMHUYECKUN Pl HampsbkeHud  MetamwioB. OOmme crmocoObl  MOTYYCHHS
METAJUIOB: TUIPOMETAILTYPIHs, TUPOMETAIUTYPrHUsl, daeKTpomeTautyprus. Ilonsatue o koppo3uu
MeTaiioB. CocoObl 3aUTHI OT KOPPO3HH.

OO6mras xapakrtepuctuka MeTtaioB [A-rpynmbel [lepuoanueckoil cUCTEMBl XMMHYECKUX
aneMeHToB. HaTpuii u xanuii: nmonydenue, Gpusnueckrue U XUMUUYECKUE CBONCTBA, MPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCAUHEHUH.

Oobmas xapakrepuctuka mMeTtamioB IIA-rpynmer [leprogudeckoid cucTeMbl XMMHUYECKHX
JJIeMEeHTOB. Maruuii u KanblMii: ToJydyeHue, (¢GU3MYecKrue U XHMHUYECKHe CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCTh BOMBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHWidl. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA AaTIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHHSL.

OOmiass xapakTepucTuka MeTauioB mobounbix moarpymm (b-rpynm) Ilepuonndeckoii
CUCTEMBbI XUMHYECKHX FIEMEHTOB.

du3nueckue ¥ XUMHUYECKHE CBOMCTBA XpoMa U ero coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl u AMXpPOMATHI, UX OKUCIHUTEIHHBIC CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpOMa.

du3nyeckue M XUMHYECKHME CBOWCTBA MapraHiia M €ro CoeAuHeHHil. Baxuenue
coenunenus mapranua(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kamus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



dusnueckue 1 XMMUYECKUE CBOMCTBA XKelle3a U ero coequHeHuit. OKCubl, TUAPOKCUIIBI U
cosn xkene3a(ll) u xeneza(lll). Ilomyuenue u npumMeHeHue xKeje3a U ero CIjIaBoB.

@u3nyecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEIH U €€ COEUHEHU.

Hunk: momyyenne, Gpu3myuecKkre 1 XUMUYECKHAE CBOMCTBA. AM(OTEpHbIE CBOMCTBA OKCHIA
Y TUAPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IMHKa U ero COeqMHEHH.

DKCHEPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBPALICHUN: H3ydeHUE
00pa3IoB HEMETALIOB, TOpPEHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIuu «MeTalsibl M CIUIaBbl», B3aMMOJICHCTBHUE IIETOYHBIX M IICJIOYHO3EMETbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHANIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMu KUCJIOT U IIEJI0YEH, KAUeCTBEHHbBIE PEAKIIMM Ha HEOPraHUYECKUE AHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJUIOB, B3aUMOJICUCTBUE THUAPOKCHUIOB AIIOMUHUS U IIMHKA C
pacTBOpaMu KHCIIOT W IIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 M0 TemMaM «l ajJoreHbI»,
«Cepa 1 e€ coemuHeHUs», «A30T U Gocop U UX COeTUHEHUD», «MeTalIbl TJIaBHBIX TMOATPYII»,
«MeTasbsl MOOOYHBIX MTOTPYIII.

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOMYUBOTO Pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJOJIOTHH HAydyHOTO HCCieaoBaHusA. HaydyHbple NpUHIMTBI
OpraHU3aIui XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI TTOJYUCHHS BOKHEUIIINX
BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEPHOU KHUCIOThI, MeTaHoJa). [IpoMblineHHbIe
CrocoObl MOJYYEHHUsS] METAJIOB M CIUIABOB. XUMHMUECKOE 3arps3HEHHE OKpYKalouleil cpeabl U
ero nocueactsus. Posb xumun B 06ecriedeHNH SHEPreTHIecKoi 6e30MacHOCTH.

Xumus M 30poBbe uyenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuiia MCmoJsib30BaHUS
JIEKApCTBEHHBIX MpenapaToB. Poib XMMHUK B pa3BUTUU MEAUIIHBL.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, NHUIIEBbIe 100aBKu. Ponb xumuu B obecnieueHun
MUIIEBOM 6€30MacHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumus. IlpaBuna Ge3zomacHoro
WCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENILCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (LIEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndyeckiue 1 MUHEpaJIbHbIE YI0O0pEHUSI.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. MaTtepuaibl
JUIst 3NeKTpoHuKH. HaHoTexHomoruu.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa UM 00bEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YUACTBYIOIIMX B PEAKIUU BEIIECTB, Macchl (00bEMa, KOIMYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BEIIECTB MMEET MpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa pPEaKkiuu, €CId OJHO M3 BEUIECTB JaHO B BUAE pacTBOpa C
OIIPENECNEHHON MacCOBOM JIOJIEd PACTBOPEHHOIO BEUIECTBA, MAacCCOBOM JOJU U MOJSAPHOMU
KOHIIEHTPALIMM BEIIECTBA B PAacTBOPE, JIOJM BBIXOJIA MPOAYKTAa PEAKIUU OT TEOPETUUYECKHU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBS3EH MPU U3yYCHHUH OOIIEH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocyIecTBISETCS Yepe3 UCIOJIb30BaHNUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX TOHITHH,
TaK U MOHSTUN, IPUHATHIX B OTAEIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.



OOmire ecTeCTBEHHO-HAy4YHbIE TOHATHUS: SIBJICHHWE, HAYYHBIA (aKT, THUIOTE3a, TEOpUs,
3aKOH, AaHaJM3, CHHTE3, KiIacCUPHUKAIMI, TEePUOAUYHOCTh, HAOIMIOACHUE, H3MEpEHHeE,
9KCIEPUMEHT, MOJIEb, MOJCINPOBAHUE.

®usnka: marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH, HEWUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHAE BEUIeCTBA, WJICAIBHBIA Ta3, (U3UYECKUE BEIMYMHBI, CIUHHIIBI
U3MEpEeHUs, CKOPOCTb, IHEPIHsl, Macca.

Buonorus: kierka, oOpraHusM, OKOCHCTeMa, Ouocdepa, MeTaboNM3M, MaKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJULYprusi, CTPOUTEIbHbBIE MaTepUallbl,
CEJIbCKOXO35MCTBEHHOE MPOM3BOJICTBO, IHILIEBas IPOMBIIUIEHHOCTh, (papmarieBTHUeCKast
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-JACATCIIbBHOCTHBIM IIOAXOJ0M B CTPYKTYPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHSA IpeaMmeTa «XHUMHsSD» Ha YPOBHE CpeJHEro oouero o0Opa3oBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJArOIIMMHUCS POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CaMOCTOSITEIbHOCTH U CAMOOIPEIEICHUIO;
HaJIM4yue MOTHBAlMM K  OOY4YEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydarouuxcs
PYKOBOACTBOBATBCA MPHHATBIMU B O6HIGCTBC InpaBuJIaMH W HOpMaMMu NOBCACHUA, HAJIUYUC
MPaBOCO3HAHUSI, SKOJOTUYECKON KYJIbTYPHI; CIOCOOHOCTh CTaBUTh LIENIM U CTPOUTH JKU3HEHHBIC
IIJTaHBbI.

JIuyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUs» OTPaKAIT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATENIBHON U MPAKTUYECKOH JEeSITeNbHOCTH 00yYaroIMXCsl B MPOLIECCe peann3aiuu
00pa3zoBaTebHON JEATETHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XHUMUS» OTpaxaroT cHOPMHPOBAHHOCTH
OTIbITa MMO3HABATENIBHON U MPAKTUYECKOH JEeSITeNbHOCTH 00YYaroIMUXCsl B MPOLIECCe peann3aiu
00pa30BaTeNIbHON /1€ TEIBHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIIMOHHBIX MpPaB M 00A3aHHOCTEH, YBaX €HUS K
3aKOHY U MPaBOMOPSAKY;

MIPE/ICTaBJICHUs] O COLMAIbHBIX HOPMAax M IMpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHbIX 33/1a4, BHIOJHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
P aHAJN3€ PA3JIMYHbIX BUIOB yUeOHOM AeATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHHUS K HMCTOPUYECKOMY M HAYYHOMY HACIEIHI0 OTEYECTBEHHOU
XUMHH;

YBOXEHUS K MPOLIECCy TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUUYECKOTO MPHIIOKEHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CThb pe3yNbTaT JUIMTEIbHBIX HaONIO/ICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/a YYE€HBIX U MTPAKTHKOB;

MHTEpeca M I[O03HABATEIbHBIX MOTHBOB B TOJYYEHHH U TMOCIEAYIOIIEM aHalu3e
MH(OPMAIIUU O TIEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMUYECKHUMH SIBICHUSMH, H
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE IOBEJEHME U TOCTYNKM CBOMX TOBapHILEH C IMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YIETOM OCO3HAHUS TOCTIEACTBUI MOCTYIKOB;

4) popMupOBaHNS KYJIbTYPhI 310POBbS:

MOHMMAaHUS LIEHHOCTEH 3/10poBoro M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBCTCTBCHHOI'O OTHOLICHUA K CO6CTB€HHOMy (I)I/ISI/I‘ICCKOMy N ICUXUYCCKOMY 310POBbIO;



coOirofieHns MpaBUiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOMN
KU3HH, B TPYJIOBOU JIEATEIBHOCTH;

MOHMMAHMSI 1[IEHHOCTH TMPAaBWJI HWHIUMBUIYAJILHOTO M KOJUIEKTUBHOTO 0€301acHOTro
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIHUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJCACTBUN U HENPHUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aJIKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya10BOro BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM U JPYTUX BUJIAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTUYSCKUX 3a/ad COLUAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYEHHUIO MPOQECCUil pa3uyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yabTaTaM TPYJAOBOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUH OOpa3oBaHUs,
Oynymiei mpodeccun U pearn3anuu COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUUYECKH TIEJIECO0OPA3HOT0 OTHOMICHUS K MPUPOJIEC KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIie;

MMOHUMAaHMSI TJI00AJTLHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
paIrMoOHAIBHOTO TPUPOOTIOIB30BAHMUS;

AKTUBHOTO HEMPUATHS JEHCTBHUMA, MPUHOCAIINX BPEI OKPYXKaIoMed MPUPOIHON cpene,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUITHBIC YKOJIOTHYECKUE TMOCIEACTBUS MPEITPUHUMAEMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHUYECKOW KYJIbTYpPHI, OTBITA
NESATETPHOCTH  DKOJOTUYECKOHW  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEIHbHOM, KOMMYHUKATHBHON U COIMAIBHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTUH XeMO(oOouu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00I11eCTBEHHON MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaTIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKAIOIIEM
MHpE KAaK O €IMHCTBE MPUPOJBI M YEJIOBEKA, B MO3HAHUM IMPUPOJIHBIX 3aKOHOMEPHOCTEU WU
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsl COBPEMEHHOW IMBWIM3AIMH: B €8
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH U BAKHOUW POJNM B CO3/IaHUU HOBOW 0a3bl MaTepHalbHOM
KYJIBTYPBI, B PEIIEHUH TI100aTbHBIX TPOOJIEM YCTONYHUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOA,
DHEPreTHYECKOM, TMHUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHEI,
o0ecrevYeHny YCIOBHIA YCIENIHOTO TPYya M AKOJIOTHYECKH KOM(POPTHON KU3HH KaXKIOTO YJeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IO3HAHUS,
WCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH MCIOJB30BaTh MOTyYaeMble 3HAHUS IS



aHanM3a U OOBSCHEHHUS SBICHUH OKPYXKAIOIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKIIOUCHHS HA OCHOBE HAYyYHBIX (DaKTOB M UMEIOIINUXCS JAHHBIX
C LIEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

COCOOHOCTH CAMOCTOSITENIFHO MCIOIb30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPo0IeM
B pEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

HHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKOM IEATENbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTH K HENPEpbIBHOMY OOpa30BaHHUIO M €aMOOOpPa30BAHUIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM MO XMMHMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMHU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3IMuHbIX cdepax MNpodeccrnoHaNbHON
NeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNbTaTbl OCBOEHHUS IMPOTpaMMbl MO XMMHU HA YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) 001IeHayYHbIE TTOHITHS, OTPaKaroIINe LEI0CTHOCTh HayYHOM KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOA0B IMMO3HAaHMsA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/IH, BEUICCTBO,
SHEPTHUs, SBJCHUE, MPOLECC, CUCTEMa, HAayYHBIH (aKT, MPHUHIUI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCIICIOBaHUE, HAOIIOICHUE, N3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE);

yYHUBEpCaJbHbIE  y4deOHbIe  JeiicTBHs  (TMO3HABAaTeNbHBIE,  KOMMYHUKATHBHBIE,
peryiasTuBHBIE), obecrieunBaronie GopMHpoBaHHE (PYHKIMOHAIBHOW TI'PaMOTHOCTH U
COLMAIBHOM KOMITETEHITHH 00yYarOIuXCs;

CIOCOOHOCTh ~ OOYYaIOIIMXCS  KCIOJIB30BaTh  OCBOCHHBIC  MEXKIUCIUIUIMHAPHBIC,
MHUPOBO33pPCHYCCKHE 3HAHWsS W YHHBEpCAJbHbIC Yy4eOHbIC JCHCTBHS B TO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH Y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU M PETYISTHBHBIMU JICHCTBUSIMH.

Ilo3naBaTebHBIE YHHBeEPcAIbHbIE YueOHbI€ el CTBUS

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO (pOpMyNIHpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

ONpeNeNsaTh LeNN JeATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHXKECHMUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C MOCTABICHHBIMU LIEJISIMH;

WCIIOJBb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTMUECKOTO MBIIJIEHUS: BBIICIAThH
XapaKTepHble TMPU3HAKKM TOHATHM M YCTAaHABIMBATH UX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIME OHITUS U1 00BICHEHUS OTJCNbHBIX (DaKTOB U SABICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KJIaCCU(UKALIUY BEIIECTB U XUMHUECKUX PEaKIInii;

YCTaHABJIMBATh PUUYUHHO-CIIEJICTBEHHbBIE CBA3U MEXI1Y U3Yy4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE paCCyXAeHHs (MHIYKTUBHBIC, ACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHHSIX, (OPMYIUPOBATH
BBIBOJIBI 1 3aKJIFOUCHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCTOIb3yeMble B XHMHH CHMBOJIHYECKHE (3HAKOBBIC)
MOJeIH, MpeoOpa3oBbIBATH MOICIBHBIC IPECTABICHUS — XUMHYECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUYECKOM peakIud — TPU PELIICHHH Y4eOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, NIPUMEHATHh Ha3BAaHHbIE MOJEIbHBIE IMPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaeMBbIX BEIIECTB U XUMUYECKUX PEAKLINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIMIA;

dbopmynHupoBaTh MM M 3aJadd  HMCCJIEIOBAHUS, HCIOJIb30BaTh IMOCTABICHHBIC W
CaMOCTOSITENIBHO C(hOPMYJIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI
st POPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUA M NPOBEJACHMSI YUEHHUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMs HAOIIOAATh 3a XOJOM IpOIIecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (GopMynHpoBaTh OOOOIIEHHS W BBIBOJB OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

MpUOOpETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM M MPOEKTHON JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B Pa3IMYHBIX HCTOYHWUKAX WHPOpPMAnuu (HAYYIHO-TIOMYJIsIpHAs
JUTepaTypa XMMHYECKOTO COJepXaHHs, CIpaBOYHble TMocoOus, pecypcel HHTepHeTa),
aHAJIM3UPOBaTh HWH(GOPMALIMIO Pa3IUYHBIX BUIOB U (OpPM NPEICTaBICHUS, KPUTUYECKU
OILICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPHUMEHSTHh pa3IUYHble METOJbl MpHU TMOUCKE U OoTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT HUCIOJIB30BAHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (HOpPMY IMpeIcTaBiIeHUs] HHPOPMAIMH (CXEMBbI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAy4yHBIM SI3bIK B KAauecTBE CpeACTBA IMpH paboTe ¢ XUMHUYECKOI
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((hU3UYecCKue M MaTeMaTH4eCKHe) 3HakKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BATb 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIAAHOCTH.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JelicTBUA:

3a1aBaThb BOIIPOCHI IO CYIICCTBY O6CY)K)18.€MOI71 TEMBI B XOJI€ Juajiora W/MIH AUCKYCCHUH,
BBICKA3bIBATb UCH, q)OpMy.HI/IpOBaTB CBOU NPCAJIOKCHUA OTHOCUTCIIbHO BBITIOJTHCHUA
HpeHHO)KCHHOﬁ 3aJa4u,

BBICTYIIATh C NPE3CHTALMEN pe3ybTaTOB IO3HABATEIBHOU ACATEIBHOCTH, MOJIYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBINOJHEHHH XHMHYECKOIO
HKCIEPUMEHTa, MPAKTUYEeCKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOTO MPOEKTa, M (POPMyIHpPOBATh BHIBOJBI MO pe3ylbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUH ITyTEM COTJIACOBAHUS MO3ULIUI B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHUSIMH.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC yqeﬁnble aelcTBHUA:

CaMOCTOSITEJIBHO IIJIAHUPOBATh U OCYILECTBISATh CBOIO IMO3HABATENIbHYIO JIEATEIBHOCTD,
ompezenss €€ Lenu U 3ala4d, KOHTPOJIUPOBATh U IO Mepe HEOOXOJMMOCTH KOPPEKTHUPOBATh
IpeiaraéMblii aaropuT™ AEUCTBUM MpPU BHIIOJHEHUM YYEOHBIX U HCCIIEOBATENbCKUX 3a7ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO MX PEIICHHUS ¢ YUETOM TOIyUEHHs] HOBBIX 3HAHHUNA O
BEILIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JIESITETHHOCTH HAa OCHOBE CAMOAHAJIM3a U CaMOOIICHKH.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS NMPOrPAMMBI IO XUMHUU Ha YIiIyOJIEHHOM ypOBHE Ha
YpOBHE CpelHero ooOiiero oOpa3oBaHWs BKIIOUAIOT CrenupUYecKue I yueOHOTro mpenMera
«XuMus» HAayY4YHBIC 3HaHUWsA, YMCHUSA U CIOCOOBI ﬂeﬁCTBHﬁ 0 OCBOCHHIO, MHTCpHpETAllNN U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUJbI ACATCIBHOCTH IO MOJTYYCHHUIO HOBOTO 3HAHHA U IIPUMCHCHHIO
3HaHUU B Pa3IMYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XU3HCHHBIX CUTYAIUAX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XUMHUH HNPCIMETHBIC PE3YyIbTaTbl NPCACTABJICHBI I1O
rojgamM U3y4CHUs.

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS Kypca «OpraHuuecKasi XUMHSD OTPaXKAroT:

C(OPMHUPOBAHHOCTh TMPEICTABICHUI: O MECTE€ W 3HAYCHHHM OPraHWYECKOW XHMHU B
CHCTEME €CTECTBEHHBIX HAayK U €€ POk B 00ECIICYCHHH YCTOHYHMBOTO PAa3BHUTHUS YEIIOBEUECTBA B
pemeHnr 1po0IeM JKOJIOTUYECKOM, SHEPreTHYSCKOW M IMHUIIEBOM 0E30MacHOCTH, B Pa3BUTHH
MEIMIUHBI, CO3JaHUU HOBBIX MAaTEPHalOB, HOBBIX HCTOYHHUKOB JHEPIHH, B OOCCIICYCHUU
paIMOHAILHOTO TPUPOJIOTIONB30BaHuUs, B (JOPMUPOBAHUK MHUPOBO33PEHUS U OOIICH KYIbTYPhI
YeJOBeKa, a TaKXKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO H
MIPUPOTHOM Ccpejie;

BJIQJICHHUEC CHUCTEMOW XUMHUCCKUX 3HAaHUH, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XMUMHYECKHIl 3JIEMEHT, aToM, SAPO M JJIEKTpOHHAas 00oyiouka aroma, s-, p-, d-
aTOMHBIC OPOHMTAJIM, OCHOBHOEC M BO30YXIEHHOE COCTOSHHS aroma, TMOpWAM3alUs aTOMHBIX
opOuTanel, WOH, MOJICKyJia, BaJCHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTEHCHb OKHCIICHHS,
XUMUYECKash CBSI3b, MOJIb, MOJIAPDHAs Macca, MOJISIPHBIA OO0BEM, YIJICPOJIHBIA  CKEJET,
(GyHKIMOHATBHAS TPYIIa, paguKal, CTPYKTypHble (QopMmynbl (pa3BEpHYThIE, COKpalIEHHBIE,
CKEJIeTHBIE), M30MEpHUsl CTPYKTypHas M NPOCTpAaHCTBEHHas (TeoMeTpuyecKas, ONTUYECKas),
M30MepBhl, TOMOJIOTHUECKUN psN, TOMOJIOTH, YIIEBOAOPOIBI, KHCIOPOA- U a30TCOJCpIKaIIHe
OpraHUYECKUEe COCIUHEHHs, MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOIEKYISPHBIE
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanyeckuit 3akoH J[. M. MenneneeBa, Teopusi CTpOCHHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akOoH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUsS U TPEBpAIICHHs DHEPrUUM TPH XUMHUYECKUX PEaKIHsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUs, JIeKAlllie B OCHOBE MOHUMAaHUS
MPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHHIA, TMPEACTaBICHHS O MEXaHU3Max
XUMHUYECKUX pEaKIui, TEepMOJUHAMUYECKHMX ¢ KHUHETHYECKHMX 3aKOHOMEPHOCTSX HX
MPOTEKAHMS, O B3aMMHOM BIUSHUM aTOMOB W TPYMI aTOMOB B MOJEKylaX (MHAYKTUBHBIA U
Me3oMepHbIi dQdexTrl, opueHTanThl | u Il poma); dakromornueckue CBEICHHSI O CBOMCTBAX,



COCTaBe, MOJYYeHUH M O€30TIaCHOM MCIOJIb30BAHNH BAKHEUIITNX OPraHMUECKUX BEIIECTB B OBITY
U TIPAaKTUYECKOW JESATENbHOCTH 4eJOBEKa, OOUIMX HAYYHBIX NPUHIMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE NMPOM3BOACTBA METAHOJA, EPEepadOTKU HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepPHbIC MIPU3HAKU MMOHITHHN, YCTAaHABINBATh
UX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME TOHATHS IIPU OIIMCAHUU COCTABA, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCTUHEHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCIIOJIb30BATh XUMHUYECKYIO CUMBOJIMKY JJII COCTABIICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTraHUYECKHUX BEIECTB;

COCTaBIIAITh YpPaBHEHMS] XUMHYECKMX pEaKIUid U pacKpelBaTb MX CYIIHOCTH:
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIM  IMOCPEACTBOM  COCTABJIEHMS  DIIEKTPOHHOIO
OaaHca HJTUX peakIui, peaklrii HWOHHOTO OOMeHa TYTEM COCTaBIEHUS HX TOJHBIX |
COKpAILEHHBIX MOHHBIX YPABHEHMI;

M3TOTaBIIMBATh MOJEIM MOJIEKYJ OPraHMYECKMX BEIIECTB Ui WIIIOCTPALMM  HX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATH MPUHAAIEKHOCTh U3YYEHHBIX OPraHUUECKUX
BEIIECTB 10 UX COCTaBY U CTPOEHUIO K ONpeAeIEHHOMY Kaccy/Tpylie COeIMHEHUH, JaBaTh UM
Ha3BaHus No cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauth TpuBHAIbHBIE Ha3BaHUS
JUIS  OTAETBbHBIX TPEJACTaBUTENEH OpPraHUYeCKUX BELIECTB (STWJIEH, aleTHJIeH, TOIyoll,
[JIMLEPUH, STUIECHIJUKONb, (EeHOoJs, (OpMaIbIErul, aneTaiabJeruj, aueToH, MypaBbUHAas
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAsl, OJICMHOBAs, IMaJbMUTHUHOBAs KHUCJIOTHI, TJIULIVH,
aJlaHUH, MaJIbTO3a, (PPYKTO3a, aHWJINH, JUBUHUI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IpyTHUe);

C(OPMHPOBAHHOCTb YMEHHUS ONPEAEIATh BHUJA XUMHUYECKOH CBSI3M B OPraHUYECKUX
COEMHEHUX (KOBAJICHTHAsl U HOHHAs CBSI3b, G- U M-CBsI3b, BOJOPOAHAs CBA3b);

C(OPMHUPOBAHHOCTh YMEHHUsl NPUMEHATH MOJIOXKEHHUS TEOPUU CTPOCHUS OPraHUYECKHUX
BeulectB A. M. byrnepoBa a1 00bsCHEHUs 3aBUCHUMOCTH CBOMCTB BEIECTB OT UX COCTaBa U
CTpOEHUS;

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTb COCTaB, CTPOEHHE, (QU3NUYECKHE U
XMMHMYECKHE CBOMCTBA TUIIMYHBIX IIPEICTABUTENIEH PA3JINYHBIX KJIACCOB OPraHUYECKUX BEILECTB!
QJIKaHOB, LUKJIOAJIKAHOB, AJKCHOB, AJKaJHWCHOB, AJKWHOB, apOMAaTH4YECKHUX YIJIEBOJOPOJIOB,
CIMPTOB, AlbJIETUA0B, KETOHOB, KapOOHOBBIX KHCIOT, NMPOCTBIX U CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHCJIIOT, OEJIKOB, YTI€BOJOB (MOHO-, AU- U MOJUCAXAPUIOB),
WUIIOCTPUPOBAaTh TI'E€HETHYECKYIO0 CBA3b MEXKIY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIMi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYII;

C(OPMHUPOBAHHOCTh YMEHMsI MOATBEP)KIaThb HA KOHKPETHBIX MpHUMEpax Xapakrep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHX COEIMHEHMH OT KPAaTHOCTH M THIIA
KOBAJICHTHOH CBSI3H (G- U TT-CBSA3M), B3aUMHOTO BIIMSTHHSI aTOMOB U T'PYII aTOMOB B MOJIEKYJaX;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepHU30BaTb HCTOYHUKU YIIIEBOJOPOJHOTO ChIPbHS
(HedTh, MPUPOAHBIA Ta3, yroyb), CIOCOOBI €ro mnepepaboTKU M IMPaKTHYECKOe NpUMEHEHHE
MPOIYKTOB NepepaboTKH;

c(OPMHUPOBAHHOCTh BJAJICHUS] CHCTEMON 3HAaHUM O eCTECTBEHHO-HAy4YHBIX MeETOoJax
MO3HaHUA — HAOJIONEHUHM, H3MEPEHHH, MOJICIUPOBAHUY, OSKCIIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUSI IPUMEHSATh 3TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHUS IPUMEHSITh OCHOBHBIE  OIEpalMd  MBICIUTEIbHON
NEeATeNbHOCTH — aHalIM3 W CHHTE3, CpaBHEHHME, 000OIIeHHME, CHCTEMaTHU3alUIO, BBISBJICHUE
IIPUYHUHHO-CIIEACTBEHHBIX CBA3EH — AJI U3yUEHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIUI;



c(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C TIOHATUSMHU U
NpPECTaBICHUAMU JPYTHX €CTECTBEHHO-HAyYHBIX NPEIMETOB JUig 0Oojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIbHOIO C€AMHCTBA MHpPA, UCIOJIb30BATb CHUCTCMHBIC 3HAHUA IIO
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IMPOTrHO3HMPOBAHUSA HBJ’ICHHﬁ, HUMCHOIINX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: NPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMyraaMm W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPAKTEPHU3YIOUIMX BEUIECTBA C KOJUYECTBEHHON CTOPOHBI:
paC‘-IéTI)I 110 HAXOXKJICHUIO XUMHAYECKOU (1)OpMy.HI)I BEIIECTBA IO U3BCCTHBIM MACCOBBIM OOJIAM
XMUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHusl, MJIOTHOCTHU ra3000pa3HbIX BEIIECTB;

c(hopMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, aHAJTU3UPOBATH U OLICHUBATh C TO3UIUN
HKOJIOTUYECKON O0€30MacHOCTH TOCIEACTBUSL OBITOBOM M TPOM3BOJCTBEHHOW JEATEILHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOJIH30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUI TPOOJIEM B CUTYaLUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAaHHOCTh YMEHHI: CaMOCTOSITEIBHO IJIAHUPOBATh U TMPOBOJUTH XUMHUYECKHI
OKCIICPUMCHT (nonyquI/Ie N U3YyUYCHUC CBOMCTB OpPraHn4€CKuX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIMUX OPTaHUYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJa4d II0 PacliO3HAaBaHHUIO OPraHUYCCKUX BeHleCTB) C
coOnrofieHreM TMpaBuil  0e30MacHOTO  OOpalleHuss C BelecTBaMHM M JabopaTOPHBIM
obopynoBanueM, (GopMyaupoBaTh I€Jb HCCIECIOBAHUS, MPEJACTABIATH B pa3IudyHOU (opme
Pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAaHHOCTh YMEHU:

coO01aTh TMpaBUJIa DKOJIOTHYECKH IIEIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYAOBOM
NEeSITeIbHOCTH B IIEJIAX COXPAHEHHUS CBOEro 370pOBbs, OKpY)KAloIled HPUPOIHON cpelnsl U
JOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JEWUCTBUSA Ha >KHUBBIE OPraHU3MbI ONpEeeNIEHHBIX
OpraHMYECKUX BEIeCTB, MOHUMas cMbich nokazatens [11K;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILIEHUS PUCK-TIOJb3a;

cOpMUPOBAHHOCTh YMEHMI: OCYIIECTBISATH II€JICHAIIPABICHHBIA IMOUCK XUMHUYECKOM
uHpopMallMKd B pa3jMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-HAy4dHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popManuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMHUYECKYIO
uH(popmMalrio, rnepepadarpiBaTh €€ U UCHOJB30BaTh B COOTBETCTBUU C MOCTABIEHHON ydyeOHOU
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmmas W HEOpraHWYecKas XUMHsD)
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHALHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
U MO3HABAEMOCTH SBJIEHUN MPUPOJIBI, O MECT€ U 3HAUYEHUM XHMHUU B CHUCTEME E€CTECTBEHHBIX
HayK U e€ poJid B 00eCTeYeHNH YCTOWYUBOTO Pa3BUTHS, B PEIICHUH MPOOIEM KOJOTHYECKOH,
SHEPreTHYeCcKOd W THUIIEeBONW OE30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHUKOB  DHEpPrud, B  OOECHEYEeHHWH  PAMOHATHHOTO
MIPUPO/IOTIOIL30BaHuUS, B ((OPMHUPOBAHUH MUPOBO33PEHUS U OOIIEH KyJIbTYphI YeJIOBEKA, a TAKKe
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPHUPOTHON CPEIE;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMHUYECKUH DJIEMEHT, aTOM, SIIPO aTOMa, U30TOTIBI, 3JICKTPOHHAs 000JI0YKa aToMa, S-



, p-, d-atomHBIC OpOWTaNM, OCHOBHOE W BO30YXKAEHHOEC COCTOSIHHUS aTOMa, THOpUIH3arIlvs
aTOMHBIX OpOWTaneil, WOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIICHD
OKHCJICHUsI, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKasi, BOJOpPOIHAs),
KPUCTAJUIMYECKasd PEIIETKA, XMMHUYECKash PEaKIUs, PacTBOP, SJICKTPOJIUTHI, HEINEKTPOJIUTHI,
ANEKTPOJUTHYECKAs JUCCOLMAalMs, CTENEeHb JHUCCOLMAlMHM, BOJOPOJHBIA  IOKAa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOU (P(PEKT XUMUIECKOH pEaKIiH, CKOPOCTh XUMUYECKOM
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUs] DIEKTPOJUTHUYECKOU
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPAaHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3BIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIME B OCHOBE MOHUMAHMUS MPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUM BEIIECTBA HA AaTOMHOM,
WOHHO-MOJIEKYJSIDHOM M HAJMOJIEKYJISIPHOM YPOBHSX; NPEACTABICHUS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
NMpPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, pACTBOpaX MW  AUCHEPCHBIX  CHCTEMAX;
(haKTOJIOTHYECKHE CBEJIEHUS O CBOWCTBAaX, COCTaBe, MOJTYYCHUH U OE30MacCHOM HCIOJIH30BAHUN
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJIOBEKA,
00INX HAYYHBIX MTPUHIIANIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHII: BBISABIISITh XapaKTePHbIE MMPU3HAKU MMOHATHNA, YCTAaHABIUBATH
X B3aMMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIME MOHATHS MPU ONHCAHUU HEOPTaHUYECKHX
BEIIECTB U MX MPEBPALLICHUN;

c(hOpMUPOBAaHHOCTh YMEHHS HCIOJIB30BATh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHUS
dbopMya BeEHIECTB M YpaBHEHUH XMMHYECKUX PEAKIMH, CHUCTEMATHYECKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHaibHbIC HA3BaHUS OT/IEIHHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OTPEEIATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSAX, BHJI XMMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAS, METAJUINYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMIECKON peETKH KOHKPETHOTO BEIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHIA
XUMUYECKON CBSI3W W TUIA KPUCTAUITMYECKOW PEIETKA, OOMEHHBIM U JIOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3U;

cOpMUPOBAHHOCTh YMEHHUMN: KIaCCHU(PHUIIMPOBATH: HEOPraHHMYECKHUE BEIIeCTBA MO HX
COCTaBY, XUMUYECKUE PEAKIMH MO PA3IMYHBIM IMPHU3HAKaM (YHCIy M COCTaBY pPEarupyroInx
BEIIECTB, TEIUIOBOMY O3(PQeKTy peakluu, H3MEHEHUIO CTENEHEH OKHUCICHUS JJIEMEHTOB,
0o0paTUMOCTH, YYacTHUIO KaTalu3aTropa U JPYTHE); CaMOCTOSATENIbHO BHIOMpATh OCHOBAHHS H
KpUTEPUH JUI KIIaCCU(PUKALIUU U3yYaEMBIX BEIIECTB U XUMUUYECKUX PEAKIU;

chOpMHUPOBAHHOCTh YMEHHS pacKpbhIBaTh CMBICI Tepuoaudeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYI0, OOBSCHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh dEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBoro—4yerséproro nepuonos Ilepuonnueckoir cucremsr JI.U.
MenneneeBa, UCIOJbB3Yys MOHATUS «IHEPIETUUYECKUE YPOBHU», «IHEPrEeTHUUECKUE IOTYPOBHNY,
«s-, p-, d-aromHBIC OpOWTATN», «OCHOBHOE M BO30YXIEHHOE SHEPreTHUECKHE COCTOSHUS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHMH 10 niepuoaaM u rpynnaM llepuonunueckoi cucremsl /. . Menzaeneesa, BaJleHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IEKTPOHHBIX 000JI0UEK;



chOpPMHUPOBAHHOCTh yYMEHHUH: XapaKkTepu30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYIECTBOBAHUE I'€HETUYECKON CBSI3U
MEK/ly HEOPraHMYECKUMU BEIECTBAMU C IIOMOIIBI0 YPABHEHUN COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYHIHOCTB: OKHCIUTEIFHO-BOCCTAHOBHTEIBHBIX
peakiuil MoCpeICTBOM COCTaBJIEHHS IEKTPOHHOIO OanaHca 3THUX PEaKIMM; peakuuil HOHHOTO
oOMeHa MyTéM COCTaBIICHHMsSI HMX IOJHBIX W COKpAIIEHHBIX HOHHBIX YpPaBHEHWH; peakuuit
TUIPOJIN3A; PEAKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPE THIPOKCOKOMILIEKCOB LMHKA U
AIIFOMUHUS);

c(OpPMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH IPOTEKAaHUS XUMHYECKHUX
peakuMii ¢ y4E€TOM HMX DHEPreTHYECKUX XapaKTepUCTHUK, XapakTep HW3MEHEHUs CKOpPOCTH
XMMHMUYECKON peakluu B 3aBUCUMOCTU OT Pa3iIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEILIEHUs
XUMHUYECKOTO PAaBHOBECHUS IOJ] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEaKLUH, JIeKallllie B OCHOBE
MIPOMBIIIJIEHHOTO TIOJMYyYeHUs] CEPHOM KHUCJIOThI, aMMHakKa, oOOlIue HaydyHble MPUHIIMUIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1EJIECO00Pa3HOCTh TNPUMEHEHUS HEOPraHMYeCKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTH BJIQJCHHS CHCTEMOM 3HAHUI O METO/aX HAYYHOTO TIO3HAHUS SIBJICHUI
NpUpOAbl — HAOIMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBI), UCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHMsI MPUMEHSTh ATH 3HAHUS TNPU
SKCMEPUMEHTAJIbHOM UCCIIEJOBAaHUM BEIIECTB M JUIsI OOBSCHEHUS XUMHYECKUX SIBICHUIA,
MMEIOIINX MECTO B IPUPOJE, PAKTUYECKOM IEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISATh B3aUMOCBSA3b XUMHUECKUX 3HAHUN C MOHSITUSIMU U
MPEJICTaBICHUSIMU  JIPYTHX €CTECTBEHHO-HAyYHBIX MPEAMETOB [uig Oojiee OCO3HAHHOIO
ITOHUMAHHMS MaTEPUAIIBHOTO €MHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS ITPOBOUTH PACUETHI: C UCIIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIGHTPAIIMs»; Macchl BEIIecTBa WM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00BEMY OJHOTO U3 YYaCTBYIOLIUX B peakluu
BEIIECTB; TEIJIOBOTrO 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOTO MOKa3aTelNsi paCTBOPOB KUCIOT
U 1Iesiodyeld ¢ M3BECTHOM CTENEHbIO NUCCOIMAlUHU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa pEaKLMH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BUJE PAacTBOpaA C ONPEAEIEHHON
MaccoBOM J0Jel pacTBOPEHHOTO BEIIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); IOJU
BBIXOJIa MPOJIyKTa peaKuu; 00bEMHBIX OTHOILICHUH ra30B;

chOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (MPOBEICHUE peakluii HOHHOTO 0OMEHa, MOATBEPIKIEHNE KaueCTBEHHOTO COCTaBa
HEOPraHUYECKHUX BELIECTB, ONPEACICHUE CPEIbl PACTBOPOB BEILIECTB C IIOMOIBI0 UHAUKATOPOB,
W3Y4YEeHHE BIUSHUS pPa3INYHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKOW pEaKINH, pelleHue
AKCMEPUMEHTAIBHBIX 3a/a4 1Mo TeMaMm «Metamne» u «HemeTamisl») ¢ coOM0AeHneM MpaBHIl
6e30macHOro oOpaleHHs C BelecTBaMU U Ja0OpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
Lenb KCCIENAO0BaHUS, TPEACTABIATh B pa3iuyHOW (opme pe3yabTaThl HKCIEPUMEHTA,
AHaJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

chOpMHUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUia MOJIH30BAHKS XUMUYECKOW MOCYAON U
nabopaTopHbBIM 000pyIOBaHKEM, 0OpaIleHHs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIIHSIMHU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIeco00pa3HOro
NOBEJICHUsT B OBITY M TPYIOBOH [EATENBbHOCTH B LEISIX COXPAaHEHHsS CBOETO 3JI0POBbS,
OKpY)KAloLIEelW OPUPOAHOW Cpeabl M JOCTHKEHUS €€ YCTOMYMBOIO pPA3BUTHSA, OCO3HABATH



OIIACHOCTh TOKCHYECKOIO JCHCTBHS HA >KUBBIC OpPraHW3Mbl OINPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci nokazarens [IJIK;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(pOpMalUK B Pa3jIMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-HAy4dHas JUTEpaTypa, CpelCcTBa
MaccoBoi uH(popmarnuu, MuTEpHET M Ipyrue), KpUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaIHIo, repepadaTeiBaTh €€ U UCII0JIB30BaTh B COOTBETCTBHH C IMOCTABJICHHOW y4eOHOMU
3a/1a4uen.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHUYECKUX coeuHeHun A. M. 8
byrneposa
Hroro mo pazmeny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenbHbIE YrI€BOIOPOIbI — alIKaHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 14 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHu4ecKue yrieBoa0po bl (apeHbI) 8
54 [IpupoaHbIe HCTOYHUKHU YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11 1
3.9 KapOoHumnbpHbIE COeTUHEHUS: allbIETUIBI U 21 1
keToHbl. KapOoHOBBIE KUCHOTHL. CIOXKHBIE




a¢upsl. XKups

3.3 VrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kamme opranudeckue coeMHeHUs1

4.1 AMuHBI. AMHHOKHACIIOTHI. beku 12

Hroro no pazgeny 12

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISAPHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabublie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [leprnoanueckuii 3akoH
11 n [lepnoanueckas cuctema XUMHUYECKUX 9
anemenToB JI. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasne 11 1
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemeramnbl 31 1
2.2 Mertamibt 23 1
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 10 kmace/ Epemun B.B., Kyzemenko H.E., Tepenun B.U., JIpo3nos A.A., Jlyaun
B.B.; nox penakuueii JIlynuna B.B., O61iecTBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO

«IPODAy; Akimonepnoe obmectBo «M3marensctBo «lIpocBemenner

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

e Epemun, B. B. Metonnueckoe nocodue k yuebuuky B. B. Epemuna, H. E. Ky3pmenxko, B.
N. Tepenuna u np. «Xumusi. YriuyoneHHbd ypoBenb». 10 kmacc / B. B. Epemun, A. A.

Hposznos, U. B. Epemuna, B. 1. Maxonuna, O. FO. CumonoBa, 2. 0. Kepumos. —M. :
Apoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

e https://externat.foxford.ru/
e https://resh.edu.ru/subject/29/10/

e https://videouroki.net- paboyas TeTpaap

e https://onlinetestpad.com


https://externat.foxford.ru/
https://resh.edu.ru/subject/29/10/
https://videouroki.net-/

