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HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBaHusi pazpaborana
Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHsS (eaepalbHOW  00pa3oBaTEIbHOM
nporpaMmbl cpeanero oomiero oopazoBanusi(@OIl COO), npeacraBineHHbIXx B PDenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konmenimuu mnpenojgaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort deneparnmm,
peanu3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MOJIOKeHHH «CTpaTrerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuoxa no 2025 roga» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YUEHHsI 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. UM3yuenme mnpenmera,
peamu3zyemMoe B YCIOBHUSX Au(QPepeHIUPOBAHHOTO, TPOGMILHOTO O00Yy4YeHHUs, MPU3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIUMCS YCIOBHSM JKM3HH B COIIMyME, a
TaKXkKe IS TPOJOJDKEHHST OOyYeHHUs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHON M3 MPHOPUTETHBIX TUCITUILINH.

B mnporpamMe mo XWMUM Ha3zHaueHHE TNpeAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIeJIeH, colepKaHus, pe3ylIbTaToB 00y4eHUs U TPeOOBAHUN K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CICYIOIINE BBITIOTHIEMBIC
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4eHUE
NIPEJCTAaBICHUS O LIEAX, COJEpXaHWM, OOIIeH cTpaTeruu oOydeHHs, BOCIUTAHMS U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpedycMaTpuBaeT  OIpeJelIeHHeE:
IPUHLUIOB  CTPYKTYPHUPOBaHMsI M  IOCJIEIOBAaTEIbHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTepPHCTUK; IOAXOJO0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTH)KEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IMHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma juist yriyOJI€HHOTO N3Y4EHHsI XMMUU .

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHHS
B paMKax  OTIEJbHBIX  MNpoduiel, MpexycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpPUPOBAaHHUE €ro MO KJIACcCaM, OCHOBHBIM COJEP>KaTEIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpHOE pacrpesieieHne yueOHOro BpeMEHH, PEKOMEHIyeMOT0 Uil U3y4eHUs
OTJICNIbHBIX TEM;

e [QpelaraeT MNPUMEPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Mejded U 3aJad H3yuyeHUs IpeaMera Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU ITUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHMS OCHOBHOI 00pa30BaTeNIbHOW MPOrpaMMBbl CpeAHEro ooiero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, MIPEIMETHBIX), a TaKKe C YYETOM OCHOBHBIX BUJOB



y4eOHO-TI0O3HABATEIbHBIX JCHCTBUI OOYYaIOMIETOCsl 10 OCBOCHHUIO COJEp)KaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe MO XUMHUU IIPEILyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00Iiero oOpa3oBaHus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBJISAOLIEH CO/IepPKaHUS Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpaA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpo it 00ydeHusI.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHnnpoBaHHOTO 00ydeHUs Ha
YpOBHE cpeliHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJIEHHOIO M3y4yeHUs HalpaBlieH
Ha peaju3alui0 IPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM TMOJIYYEHUS XHMHUYECKOTO
o0pa3oBaHUs B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeaMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha pACUIUpPEHUE U
YIIIyOJIeHHE TEOPETHYECKOM U TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHbI Mpoguiib 00yd4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30oBaHUs B OpraHu3alusax npodeccuonanbHoro oopaszosanus. Hapsany ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mIaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeNbHON MPOTrpaMMBbI CpeIHEro 0o0Iero oOpa3oBaHUs H3ydeHHE MpeaMeTa «XUMUsH»
OPHEHTHPOBAHO TAK)KE Ha PELIEHUE 337a4 BOCIMTAHUS U COLIMAIBLHOTO Pa3BUTHS O00yJaroIuxcs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTOo
Tpygda ¥  O0OOOIMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiMu  nipeiMeTa «XUMHS» Ha YpPOBHE YIiyOIEHHOTO M3Y4YEHHUS SBISIOTCA
yrayOnéHnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOM OpraHu3aluy COAEP)KaHUS STUX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YpOBHEH U3yUEHHS MPEMETa.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUS» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4€HHUs MpeaMeTa. JTa CUCTeMa 3HaHUM IMOJIy4aeT OMpENeIEHHOE TEOPETUUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCAMHEHUN HAa OCHOBE PACHIMPEHUS M YrIyOneHUs MPEeACTaBICHUN O CTPOSCHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHHS PeaKlMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
[lepuoanyeckoit  CUCTEMBbl ~ XMMHUYECKMX JJIEMEHTOB  0a3uUpyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M Pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€¢ oOpa3oBaHus. l3yueHHe THUIOB peakUuil JOMOIHSETCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacilIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoil XMMHMM NPU PACCMOTPEHMM PEAaKLIMOHHOMN
CIOCOOHOCTH COEMHEHUH yaenseTcss 0co0oe BHUMaHHe BoIpocaM 00 3JIeKTpOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.



Oco6oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIOJHEHUH K 00LIel CUCTEME NMPEAMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHbBIC
npeamerbl. Tak, Hampumep, B COJACpKAHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMHUH.
[Ipn u3yueHum npeaMera B JAHHOM CIlydae akLEHT OyneT caejaH Ha OOLIHOCTh METOJOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHast Teopuss B (PU3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJUHAMUKH, FJIEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUM BELIECTB U APYIOE€.

B 10 e BpeMs B copepiKaHUM MpeaMeTa sl KIIACCOB XHMMHKO-OHOJIOTHYECKOTO PO UL
OoJIbIIMIM yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumus. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSATENBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTUYECKONW CHUCTEMBI, B COCTaB KOTOPOW BXOZAT, K MpPUMEPY, TaKUE CTPYKTYpHBIE
KOMITIOHEHTBI, KaK JUMHbI, OEJKU, YIJeBOJbl, HyKJIEHHOBbIE KHCIOTHI U napyrue. Ilpu stom
3HaHUSA O COCTaBE M CBOMCTBAx IPEACTABUTEIEN OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIY’KaT OCHOBOH JJIsl U3yUEHUs CYLITHOCTH MPOLECCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMera
«XuMHS» Ha YriayOJI€HHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C Yy4EOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obacteil «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nuHQopMaTuKa» U «PycCKuil 131K U TUTEPATYPAY.

[Ipn uzydeHun ydyeOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero ooOmiero oOpa3zoBanus (Ha 0a30BOM YpOBHE), 3amaueid
MEPBOCTEIIEHHOM 3HAYMMOCTU sBisieTcsl (OpMHpPOBaHHE OCHOB HAyKH XHMHHM KakK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U OJHOIO0 W3
KOMIIOHEHTOB MHPOBOW KyJbTyphl. PerieHue 3Toil 3ajaun Ha yriayOJI€HHOM YpOBHE M3y4YEHHS
IpeaMeTa NpearoiaraeT peau3auno TaKuX HeaeH, Kak:

e (opmupoBaHuE MPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAE€MOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U
e Beayuieil poiau B 00ecreyeHN YCTOMYMBOTO PAa3BUTHUS YEIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B dbopMupoBaHuU
MHPOBO33PEHHUS U 00IIeH KyJIbTYyphl YEJIOBEKA, a TAKKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOU CpEae;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTeCTBEHHO-HAYYHONW KapTUHbI MHpa: (yHIAMEHTAIbHBIX TOHATHHA, 3aKOHOB H
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUM BEIIECTBA Ha Pa3HBIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHX
peakumii, 0 XUMHYEeCKOM PaBHOBECHHM, PaCTBOPax U AUCIEPCHBIX cHcTeMax, 00 o0mux
Hay4HbIX MPUHIUIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (opMupoBaHue Yy OOy4arOIIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHUYECKUX 3HaHWH Ui OOBSCHEHHWS KIIOYEBBIX HIEH U MpobdiemM
COBPEMEHHOW XUMUU, AN OOBSCHEHUS M TPOTHO3UPOBAHUS SIBICHHN, WMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPUPOJY; TPaMOTHOTO peLICHHs MNpoOieM, CBS3aHHBIX C



XMMUEH, IPOTHO3MPOBAHHUs, AaHAIM3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHHOCTH YEIOBEKa,
CBA3aHHOM C XHMMMYECKUM IIPOM3BOJCTBOM, HCIIOJIb30BAHHEM M MepepaboTKOMN
BEILIECTB;

yrIIyOJIeHHe TPEICTaBICHUH O HAyYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nprOOpEeTeHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SIBJICHUM, HWMEIOIIMX MECTO B IPUPOJE, B IPAKTUYECKOM JEATENBHOCTH U
IIOBCETHEBHOM KU3HH.

B nmnnane peanu3zanuu 1NEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M pa3BUBAIOIIMX (QYHKUUN
I[EJIOCTHOM CHUCTEMBI CpEHEro oOIIero oOpa3oBaHUs NMPHU M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHUOOPETAIOT TAKKE LIETTH U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B II03HABAEMOCTH SBJICHHM NPUPOJIBI, YBaXEHUS K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMU K OOYyYEHWIO M TO3HAHUIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJIO U
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IIECHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
criocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBHIO YCIEUTHOMN
npoheCcCHOHANBHOM W OOIIECTBEHHOMN JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

¢bopMHpOBaHHE YMEHMH M HaBBIKOB Pa3yMHOTO MPUPOJOINOIb30BAHMS, Pa3BUTHE
JKOJIOTHYECKONM  KYJIbTYpbl,  NpUOOpeTeHHe  OmbITa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOM eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHsS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpasoBaHusi, cocrabiser 272 4yacoB: B 10 kmacce — 136 4vaca (4 4daca B
Heneno), B 11 kimacce — 136 yaca (4 yaca B HEZICIIO).



COJEP)KAHUE OBYYEHUA
10 KUIIACC

OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHUYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHUYEeCKUX COCTUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aTroMa Yriepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XUMUYecKasl CBsi3b B OPraHUYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epekppIBaHMsI aTOMHBIX OpOUTaiel, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHast cBA3b. CrocoObl pa3pbiBa CBs3ell B MOJIEKYJax
oprannyeckux BeniecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodue.

Teopuss cTpoeHus oOpraHudeckux coeauHeHnid A.M. byriepoBa W COBpEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MounekynspHble U CTPYKTypHble (QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpaml€HHas, ckeneTrHas. M3omepus. Bunabl wu3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAA. OJEKTPOHHBbIE APQPEKTHl B MOJIEKYIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccuukanuu opraHuIecKux BemecTs. [loHsTHE 0 QYHKITMOHATBLHOM
rpynne. 'omonorus. 'omonoruueckue psapl. CucremaTHyeckasi HOMEHKIIATypa OpraHUYeCcKuX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccupukanus  OpraHMYECKUX — peaknuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENIbHBIE PEAKIIUN B OPraHUUECKONH XUMUH.

OKcIepUMEHTAIIbHBIE METO/Ibl M3YYEHUS BELECTB M UX IPEBPALICHUIN: 03HAKOMJIEHHUE C
oOpa3laMu OpraHMYeCKUX BEIECTB U MaTepHalaMu Ha MX OCHOBE, OMbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBjieHUE, OOYIJIMBAaHHE U TOpPEHHE),
KOHCTPYUPOBaHHE MOJIeJIeH MOJIEKYJl OPIraHUYECKHUX BEILECTB.

YrieBoaopoanl.

Aunkanbl. ['omosnoruueckuil psj ankaHoB, obmas Gopmyrna, HOMEHKIATypa U U30MEpHUs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yriueposa, 6-cBsa3b. OU3MuECKUe CBOICTBA AJIKAHOB.

XUMHUUECKUE CBOIMCTBA AJIKAHOB: PEaKIUH 3aMEIICHUs, U30MEepU3aLluM, JeTUAPUPOBAHMS,
UUKIM3allUY, [UpOJM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuui
paluKaIbHOIO 3aMEILEHHSL.

Haxoxnenue B npuposae. CriocoObl MOJIy4eHUs: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas ¢opmyna, HOMEHKIaTypa U n3omepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) UKI0aaKaHoB. CrocoObl MOTy4YeHUs M IPUMEHEHUE UKIIOAIKAHOB.

Ankenbl. ['oMonornueckuii psii agkeHoB, obmas Gopmyna, HOMEHKIATypa. DJIEeKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, SP’-rHOpUM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHMHUYECKHE CBOICTBA: pPEAKIUM MPUCOECAUHEHMS, 3aMEIICHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJIMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHbBIE peakiiui Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTYYEHUs M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Krnaccupukamust — ankagueHoB  (CONpsDKEHHBIC,  M30JHPOBAHHBIE,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['oMONOTHYeCKHA Psii aTKWHOB, 00mas (Gopmylia, HOMEHKIATYpa U W30MEPHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS, JUMEpPU3alUd U TPUMEpPU3ALUU, OKUciaeHusl. KucinoTHble CBOMCTBa ajlKHMHOB,
MMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH301a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOToB OeH3ona. [Ipeacrapnenue 00 OpueHTHPYIOIIEM JICHCTBUU 3aMecTUTeNen
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MONydYeHHS UM NPUMEHEHHE  apOMaTHYEeCKUX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKui, KatanmuTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpyHIy, aMmuHorpymmy. JlelicTBue Ha
rajloTeHNPOU3BOJHbIE BOJHOIO M CIHUPTOBOIO  pacTBopa Iuénoun. Bsaumoneiictue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIepUMEHTANIbHbIE METOAbl M3YYEHHUS BEIIECTB M MX IPEBpallleHHi: H3ydyeHHe
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
[IepMaHraHaTa Kajus, B3aUMOJEHCTBME aleTWJICHa C aMMHAyHbIM pPAacTBOPOM OKCHAA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YIIepoia M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oO0pasnamu IjlacTMacc, KaydyKoB M PE3HHbI, MOJEIUPOBAHHE MOJIEKYJ
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, oduas popmyna, ©3o0Mepus, HOMEHKIATypa U KilacCU(UKaLIHsL.
@u3nyYecKUue CBOICTBA TNPEICIBHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtamu. KadecTBeHHas
peakuus Ha OJHOATOMHBIE CIIMPTHI. [[efCTBME 3TaHOJAa M METaHOJA HAa OPraHU3M YeJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIUPTHI — 3TUJICHTJIMKOJb W IiHlepuH. DuU3nyeckrue U XUMHYECKUE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykineopmibHOro 3aMmenienus. JleiictBue Ha opranu3m 4enoBeka. CriocoObl MoTydeH ust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qeron. TokcnuHocTh ¢eHosa. CrnocoObl TONYYCHHS W IMPUMEHEHHE (eHoJa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepus U HOMeHKiIarypa. Du3nyeckue CBOMCTBA ANBJECTHUJIOB M KETOHOB. XHMHUYECKHE
CBOMCTBA QJIBJCTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepuss m HomeHkiarypa. dusmueckue CBOICTBa 0JHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, PEAKIUs ATEpU(PUKAINK, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO panukana. OCOOCHHOCTH CBOMCTB MypaBbHUHOW KHCIOTHI. [loHsITHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KuciOT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOTh. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
du3nYeCcKre U XMMUYECKUE CBOMCTBA: THAPOJIN3 B KUCION U LIETOYHOU Cpelie.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
KHUCIIOT. JKupbl B IpUPOJE.

MBpbLI14 KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOTOIIEE JICHCTBHE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
dusnyeckue CBOWCTBA W HaxoxkJeHWe B mpupojge. DorocuHTe3. XHUMHUUYECKHE CBOMCTBa
[JIFOKO3bl: PEAaKIUU C Y4YaCTHEM CIHUPTOBBIX M albACTUIHON TIpyHl, CHOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOLIME Jucaxapunabl. ['mapomus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XHUMHYECKHE CBOMCTBA Kpaxmaja: TMIpOJIN3, KaUeCTBEHHAs pPEaKIus C HOJAOM. XHUMHUUYECKHE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, MOTydeHre d(GUPOoB 1euToa03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHEepUMEHTAIbHBIE METOJ/bl M3YyYEHUs BELIECTB M UX IMPEBpAIICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJICMCTBUE 3TaHOJa C HATPUEM, OKHUCICHHE STUIIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anpJeruipl (¢ ruapoxkcuiom auammuncepeopa(l) u rugpoxcunom meau(ll)), peakius rouneprsa
¢ ruzpokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMOJICHCTBUE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
AKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U heHoby, «KapOboHoBbIe KUCIOTHI. CIOKHBIC
pHUPBI».

A3oTcoep:xaniue oOpranudeckue coeJuHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOECHUE MOJIEKY,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKUe CBOMCTBA. XMMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJIKWIMPOBAHHE, B3aHMMOJICHCTBHE MEPBUUHBIX
aMHUHOB C a30TUCTOMN Kuca0Toi. CoM aJKuiIaMMOHUS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenne aHwinHa. B3aumuoe
BIIMSIHUE TPYIIT aTOMOB B MoJieKyie aHuianHA. OCOOCHHOCTH XMMHUYECKHUX CBOWCTB aHHMIJIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [loydeHne anmIMHA U3 HUTPOOEH301a.

AvuHokucHOThl. Homenkmarypa u  wu3oMmepusa. OTIOenbHble TPEACTABUTENH O~
AMHUHOKHUCIIOT: TJIMIWH, ajdaHuH. PHU3nyecKkue CBOMCTBA aMHHOKHCIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHWYECKUX COEIUHEHUU, peakius MOJIMKOHACHCAIUH,
oOpa3oBaHue NENTUAHON CBA3HM. buonorndyeckoe 3HaueHne aMHUHOKHUCIOT. CHHTE3 U THUAPOJIN3
MENTHJIOB.

benku xak npupoansle nonumepsl. [lepBuuHas, BTOpHYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIU3, NEHATypallus, KaueCTBEHHBIC pPEakIUu Ha
OemKu.

OKCHEpUMEHTAIbHBIE METOJIbl M3YYEHHMsI BELIECTB U HX IMPEBpALICHUI: PacTBOPEHHE
0enKoB B BOJE, JeHATypalusi OCJIKOB IIPU HArpeBaHHUHU, LIBETHBIE PEeaKIUU Ha OCNKH, pelIeHHe
SKCIIEPUMEHTANIBHBIX 33Ja4 MO0 TeMaM «A30TCOJEp)KAIUEe OPraHUYECKHE COCIUHEHUS» U
«Pacnio3HaBaHue OpraHM4eCKUX COCIUHEHUI.

BricokomoieKyJISIpHBbIE COCAUHEHMS.

OCHOBHbBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[TonumepHsbie MaTepuaibl. [1nacTtmacchl (monmumaTHUIIEH, MOJIUTIPOTIUJIEH,
MOJIMBUHUIIXIIOPU/I, MOJINCTUPOJL, MOJINMETHJIMETAKPUIIAT, MOJIMKapOOHATHI,
noyuaTIIIeHTepedTanar). Y Tunmsanus u nepepaboTka MiacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOIPEHOBBIH, U30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEPHI).



OKCIIepUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BELIECTB U MX MPEBpAILlEHUI: 03HAKOMIIEHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnenue MonekyasspHOld popMysibl OPraHUYECKOTO COEIMHEHUS 10 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUHU W/HITH UCXOJHBIX BEUIECTB, YCTAHOBICHUE CTPYKTYPHOU (HOPMYITBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuszanus MexXnpeIMeTHBIX CBsI3€d MpH M3y4yeHUU opraHmuyeckodl xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOACHHUE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHHUsI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOMaeMble, TOTIUBO.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIHIAS N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMHYECKUM 3eMeHT. M3otonbl. CTpoeHHEe AIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opouranmu. Kiaccudukanus XUMHYECKHX 3JI1eMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacnpenencuue
AJIEKTPOHOB TI0 aTOMHBIM OpOHTaNsIM. OIJEKTPOHHbIE KOH(MUTypaluu aTOMOB D3JIEMEHTOB
MEePBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[lepuomnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenpneneeBa. CBsi3b NEpUOJMYECKOTO 3akoHa U Ilepmoanueckold CHCTEMBl XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyNmam M
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona J[.M. Menneneena.

Xumudeckas cBsS3b. BHabl XMMHYECKOM CBs3M: KOBaJICHTHAs, MOHHAas, MeTajndecKas.
MexaHu3mbl 00pa30BaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
U JuinHa cBs3u. [losspHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU CBsi3U. KpaTHbie
cBs3u. BonopoaHas cBsi3b. MeXMOJIEKYIIPHBIE B3aUMOACHCTBUSI.



BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPUYECKMM CTPOCHHEM (HAa NpHUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBineHne o0 KOMIUIEKCHBIX —coenuMHeHusiX. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [llonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOIO CTpPOEHHUs. THIbl KPUCTAIIIMYECKUX
peIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsTne o aucnepcHbix cucreMax. Mctunnsle pactBopsl. IlpencraBienue o KOIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTPALMM pPAcTBOPOB: MaccoBas [OJs BEIIECTBA B
pacTBope, MoJjsipHas ~ KOHIEHTpauus. HachlllleHHble UM HEHAachIUIEHHbIE  PacTBOPHI,
pactBopuMocTbh. Kpucraninoruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BeUIecTB. |pUBHAIbHbIE Ha3BaHUS
OTJIEeIbHBIX MPEACTABUTEIEH HEOPraHNUECKUX BEILIECTB.

Krnaccudukanus XMMHUECKUX PEeaKIMii B HEOPraHUYECKOW U OpraHMYecKON XUMHUU. 3aKOH
COXPAaHEHHUs MaccChl BEIIECTB; 3aKOH COXpPAHEHHS U MPEBPAIICHHS] SHEPTHU NMPU XUMHUYECKUX
peakuusix. TernoBbie 3h(eKTs XuMUYecKux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHble peakunu. Katanus u katanu3atopsl.

O6patumbie ©u HeoOpaTUMBbIE peakIMu. XUMHUYECKoe paBHOBecwe. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JAaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYrOUIUMX B peakuuu. [IpmHnun Jle
[Tarense.

OnexTponuTnueckas auccouuanus. CunpHble U ciabble  3neKTposuThl. CTeneHb
nucconuranuu. Cpena BOIHBIX PAacTBOPOB: KUCJIOTHAs, HEWTpasbHas, meaoyHas. BomopoaHblii
nokazatensb (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHus. Oxkucaurenp u
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B IPHUCYTCTBUM KaTaIW3aTOPa, MOJEIU KPUCTAUIMYECKUX PELIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNieHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHJMKATOPOB, U3yYEHUE BIUSHUS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuuyeckasi Xummusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepona).

Bonopoa. Ilonydenue, ¢pusnueckue ¥ XMMHYECKHE CBOICTBA: peaklUMU C METaljaMd U
HEMeETaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOTUIMBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxneHnue B mpupojie, crocoObl MOTydeHUs, PU3NUECKUE M XUMHUYECKHUE
cBoiicTBa. ['amoreHoBonoponbl. BakHeine KUCIOPOACOIAEpKAIINE COEIANHEHUS TaJOreHOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TaloreHoB. [IpuMeHeHne rajloreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
dusznueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHUE KHUCIOopoAa U o030Ha. OKcHAbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B NpUpOJE, CIOCOOBI MONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepri(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OCoOEHHOCTH CBOMCTB cepHOMl KHUCIOTHL I[IpumeHeHue cepsl u €€
COCIMHEHU .

A30T. Haxoxnenwe B Tpupojae, CrIOCOObI TONydeHHs, (DU3MYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yaoOpeHwusl.

®ochop. Haxoxnaenwe B mpupoje, CrnocoObl MoJydeHUs, (HU3UUECKUE U XUMHUUYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepon, HaxoxaeHHe B mpupone. AsuioTponHble Moaudpukaruu. Ddusmdeckue u
XAMHUUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbBIX yriaepogoM. Oxcupn yriepoma(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, aAcopOIus.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOJOM, U €T0 COEAUHEHUH.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHUs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuus(1V), kxpemHueBass KUCIOTa, CUIMKATHI. [IpuMeHeHE KpEMHUS U €ro
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B [lepuoanueckoi cucteMe XMMUYIECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAf  HampsbkeHud  MertamuioB. OOmme crnocoObl  MOTYYCHHS
METaJJIOB: TUAPOMETAILTYPrUs, MUPOMETAILTYyprus, ekTpomeTautyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MetawioB |A-rpynmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHToB. HaTpuii u xanuii: noiydenue, Gpusndeckue U XUMHYECKUE CBOWCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
JJIeMEeHTOB. Maruuii M KanblMii: ToJydeHue, (¢GU3MYecKhe U XHMHYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coennHeHui. JKECTKOCTh BOBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OOmass xapakTepucTuka MetauioB mnobGounbix nonarpymm (b-rpymm) Ilepuonndeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel u OUXpOMATHI, UX OKUCIHTEIbHBIE CBOMCTBA.
[Tonyyenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHUYECKHME CBOWCTBA MapraHiia M €ro CoeJuHeHHi. Baxuenmune
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



du3nueckue 1 XMMUYECKHUE CBOMCTBA XKelle3a U ero coequHeHni. OKCHUIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

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

Hunk: momyyenue, pu3nyuecKkre ¥ XUMUYECKHE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IMHKa U ero COeqMHEHH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETAJIOB, TOpeHHUEe cephl, docdopa, keneza, MarHUs B KUCIOPOJIC, H3yUCHHE
KOJUIeKIUU «MeTajibl M CIUIaBbl», B3aMMOJICHCTBHUE IIEJIOYHBIX M IICJIOYHO3EMETbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJoUYei, KaueCTBEHHBIE PEaKIMi Ha HEOPraHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAIJIOB, B3aUMOJICHCTBUE THAPOKCUIOB AFOMUHHS U IUHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa u e€ coemuHEeHUs», «A30T B Gocop U UX COSAMHEHUD», «MeTaIbl IIaBHBIX MOATPYIII,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIi XUMHYECKOTO MPOU3BOACTBA. [IpOMBINIIIICHHBIE CIIOCOOBI MOTYYCHHUST BaXKHEHIIINX
BEIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nociueacTsus. Posb xumun B 06ecriedeHNH SHEPreTHYeCcKoi 6e301MacHOCTH.

Xumus W 310poBbe 4yenoBeka. JlexkapcTBeHHble cpeacTtBa. [IpaBuia uCHoab30BaHUs
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuun B oOecnieueHun
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
WCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMUS B CeIbCKOM X03siiicTBe. Oprannyeckue 1 MUHEpaIbHbIE YA00peHus.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. MaTtepuaibl
JUIsl 3NeKTpoHUKH. HaHnoTexHoI0rNM.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YUACTBYIOUIMX B PEaKLMU BEIIECTB, Macchl (00bEMa, KOJIMUECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BEIIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
OIpeeIEHHON MaccoBOM JOJIe PACTBOPEHHOTO BEIECTBA, MAaCCOBOM JOJIM MU MOJSPHOU
KOHIIEHTPALIUM BEIECTBA B PAacTBOPE, JIOJM BbIXOJA MPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX TOHITHIA,
TaK 1 MOHSTUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmire ecTeCTBEHHO-HAy4YHbIEC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHalh3, CHUHTE3, KiIacCUPHUKAIMi, TEePUOAUYHOCTh, HAOJIOJCHUE, HW3MEPEHHE,
9KCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®usnka: marepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEILEeCTBA, MWJICAIbHBI Tra3, (U3NYECKUE BEIUYUHBI, €IUHUIIBI
U3MEpEeHus, CKOPOCTb, JHEPIHs, Macca.

buonorus: kierka, oOpraHusM, OKOCHcTeMa, Ouocdepa, MeTaboONM3M, MaKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILLECTB U MOTOK 3HEPTUU B SKOCUCTEMAX.

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

TexHonorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, TMIEBas IPOMBIIUIEHHOCTh, (apManeBTH4ecKas
MIPOMBIIIJIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs! IPOMBIIILIIEHHOCTh, HAHOTEXHOJIOTHH.



[UNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIIPOI'PAMMBI 110 XUMHWU HA

YIJIYBJIEHHOM YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHU A

JIMUHOCTHBIE PE3YJIbTATDBI
B cootBeTrcTBUH C CUCTCMHO-JACATCIIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeOHEro oouiero o0OpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAaMOCTOSITEJIBHOCTH U CaMOOIIPEAEICHUIO;
HaJIM4yue MOTHUBAlMM K  OOY4YEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOACTBOBATBCA MNPHHATBIMU B O6HI€CTBG npaBujIaMM W HOpMaMMu HOBCACHUA, HAJIUYUC
MIPaBOCO3HAHUS, KOJOTUICCKOU KYIbTYPhI; CIIOCOOHOCTh CTABUTH IIEJIM U CTPOUTH KU3HECHHBIC
IIJTaHBbI.

JInyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaXKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOH JESTeNbHOCTH 00yYaroMXcsl B MPOIIECcCe peann3alu
00pa3zoBaTeIbHON e TEIHLHOCTH.

JIngHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMeTa «XUMUD» OTpakaroT cPOPMHUPOBAHHOCTH
OTIbITa MO3HABATEIBHON U MPAKTUYECKOH JEesTeNbHOCTH 00yYaroMXCsl B MPOIecce peann3aiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIIUMHCS CBOMX KOHCTUTYIMOHHBIX MpPaB U 003aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

OpeACTaBJICHUA O COOUWAJIBHBIX HOPMAaxX M IIpaBUJIaX MEKIMYHOCTHBIX OTHOIIIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YUYEOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U MO3HABATENbHbIX 33/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHThI APYTUX
MIPY aHAJN3€ PA3JINYHBIX BUIOB YUeOHOM A€ATEIbHOCTH;

2) IATPUOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIECHUS K MCTOPUYECKOMY M HAYyYHOMY HACIEIHIO0 OTEYECTBEHHOM
XUMHUH;

YBOXEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JAHHbIE HAayKH €CThb Pe3yJbTaT JUIMTENbHBIX HAOIIOICHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/a YUE€HBIX U MIPAKTHKOB;

MHTEpeca M I[03HABATEIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOUIEM aHaju3e
nH(OPMALIUU O TIEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHbIE C XUMUYECKUMHU SIBICHUSAMH, H
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OIIEHMBATH CBOE MOBEJEHUWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupPOBaHNS KYJbTYPHI 310POBbS:

MOHMMaHUS LIEHHOCTeH 3/0poBoro M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coONIO/IeHNs TPaBUJ 0E30MacHOro OOpalleHusi ¢ BEIeCTBaMU B OBITY, MOBCEJHEBHOM
KU3HU, B TPYIOBOU J€ATENBHOCTH;



MOHUMAHMS [EHHOCTH TMPaBWI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIHUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICJICTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS KOOI,
HapKOTHUKOB, KYpeHUs);

5) TpyaA0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIEAOBATEIBCKON JESATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHUE€ B PEIICHUUM TNPAKTHYECKUX 3a/1ady COLMUAIBHOMN
HaIPaBJIEHHOCTH (B paMKaxX CBOEr0 KJacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHUIO MPOPECCHil pa3IMIHOTO pPoJia, B TOM YHCIIC Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yibTataM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHUIYAIBHOW TPAeKTOPHUH OOpa3oBaHUs,
Oynymei mpodeccun u pean3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 MOTPEOHOCTEH 00IIeCTBA;

6) IK0JIOTNY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECO0OPA3HOT0 OTHOMIICHHUSI K MPUPOJE KaK MCTOYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLUATIBHOM CPEIBI;

0CO3HAHUsI HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XUMUH JIJIsI PEIICHHs BOIIPOCOB
palMOHAIBHOTO IPUPOAOIOIB30BAHNS;

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAlOLEeW MPUPOTHOM Cpeje,
YMEHHSI TIPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTMUECKHUE IMOCIEACTBUS MpPeIpPUHUMAEMbIX
JNEUCTBUI U MPEIOTBPAIIATH UX;

HaJu4usl PA3BUTOTO SKOJOTMYECKOTO MBIIUIEHHS, 3KOJIOTMYECKOW KyJIbTYphl, OIbITa
NESATENbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMHU B
M03HABaTEIbHON, KOMMYHUKATUBHON U COLMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMOopoOuu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHHS cHenuduKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KAK O €IMHCTBE IMPUPOJbl U YEJIOBEKA, B MO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEU WU
pelIeHny mpodieM COXpaHeHUsl TPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsl COBPEMEHHOM IMBWIM3AIMH: B €€
T'YMaHUCTHUYECKOW HAIIPaBJICHHOCTH M BaKHOUM POJM B CO3/aHUU HOBOM 0a3bl MaTepHalbHOM
KYJIBTYpBI, B PELIEHUH TI100abHBIX TPOOJIEM YCTONYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYeCKON, TMUIIEBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny YCIOBHM YCIENIHOTO TPya M AKOJIOTHUECKH KOM(POPTHON JKU3HHU KaXKIOT0 YJIeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJOB IIO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJB30BaTh MOJMyYyaeMble 3HAHUS TS
aHalM3a U OOBACHEHUs SBJICHHUH OKPYXKAIOIIETO MHpa U TMPOUCXOMAANIMX B HEM H3MEHEHUH,



YMEHHUSI JIeIaTh 000CHOBAHHBIC 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C IEJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCTIOIh30BaTh XUMHUUYECKUE 3HAHUS JUTSI PELICHUS TTPOoOIieM
B PEATBHBIX KU3HECHHBIX CUTYAIIHSIX;

WHTepeca K MO3HAHUIO, HCCIIE0BATEIHCKON ACATEILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJIYYCHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHUM C JKH3HCHHBIMHU
MOTPEOHOCTAMHU;

MHTEpeca K OCOOCHHOCTSM Tpylda B pa3nuyHbiX chepax npodeccnoHaTbHON
JESITCIILHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS INPOTrpamMMBbl 0 XMMHUU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexnpeMeTHbIE) 0OLIeHaYYHbIE TOHATHS, OTPAKAOIINE [IEJOCTHOCTh HAYyYHOUM KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOI0B IMMO3HaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprus, SBJCHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPHUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIIeI0OBaHNE, HAOIIOICHNE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTrHUe);

YHUBEpPCAIbHBIE yueOHbIe JIEUCTBHUS (mo3HaBaTesbHbIE, KOMMYHUKaTUBHEIE,
perynasTuBHBIE), obecrieunBarone GopMupoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIETEHIIMH 00y4JatoLuXcs;

CHOCOOHOCTh ~ OOy4alOIIMXCS  MCIOJb30BaThb  OCBOEHHBIE  MEXAUCLUUIUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIE AECWCTBHUS B I03HABATEILHOW U
COIMAJIBHOM MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OTPAXKAlOT OBJIAJCHUE YHUBEPCAIBHBIMU Yy4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBUSMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1eliCTBUS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO (POPMYNIMpPOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LN JeATEIbHOCTH, 3a7aBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH PE3YIbTAThI ACATEIHLHOCTU C MOCTABICHHBIMU IIEISIMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHble TMPU3HAKK TMOHSATHM W YCTaHABIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BAThH
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTSI KTacCU(UKAIIMK BEIIECTB M XUMUYECKUX PEaKIIHii;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMaTpPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATh MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYeckas ¢GopMyna, YpaBHEHHE XUMHUYECKON peaklud — TMpU pEelIeHHd Y4eOHBIX



MO3HABATEIBHBIX M TPAKTUYECKUX 3a7ad, NMPUMEHATh HAa3BAaHHBIC MOJICIBHBIC MPEIACTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCIEA0BaTENbCKUE eCTBUS:

BIIQJICTh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKITUH;

dbopmynmHupoBaTh TENM M 3aJaud  HMCCJIEIOBAHUS, HKCIOJIb30BaTh IOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBHI
i GOPMHUPOBAHUS TUTIOTE3BI TIO TPOBEPKE MPABIIILHOCTH BBICKA3BIBAEMBIX CYXKIICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO ITUTAHUPOBAHUS ¥ TIPOBEICHHS YICHHYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IpOIEcca, CaMOCTOSTEIFHO
MIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YIbTaTOB MCCIEOBAHMUS, COCTABIATh 0OOCHOBAHHBIN OTYET O TPOIEITaHHON
pabore;

MpUOOpETaTh OMNBIT YYEHUUYECKOM MCCIIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pPEIICHUs
MPAKTUYECKUX 33724, IPUMECHECHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS.

3) pabora ¢ ungopmanmei:

OPHUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX WHOOpManuu (HAYYIHO-TIOMYIISpHAS
TUTepatypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TocoOus, pecypcbl HHTepHera),
aHAIM3UPOBATh HWH(OOPMANMIO PA3IMYHBIX BUIAOB W (HOPM TIPEIACTABICHUS, KPUTHUSCKU
OIICHUBAThH €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

(dbopMyIMpoBaTh 3ampoChl W MPHUMEHSITH Pa3IUYHbIC METOJBI INPH TIOUCKEe W OoTOOpe
uH(popMaluy, He0OXOAUMOM /ISl BBITIOTHEHHSI YY€OHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BHIOMpATh ONTUMAIBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpauKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

HCIOJIb30BAaTh HAy4yHBIA SI3BIK B KauyecTBE CpeACcTBa Mpu paboTe C XUMHYECKOU
uHdopmanuen: TPUMEHATh MEXNpeAMeTHble ((uU3MYecKue H MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.
KoMMyHMKaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIEe 1eiCTBUSA:

3a/1aBaTh BOIPOCHI O CYIIECTBY OOCYXAaeMOM TEMbI B XOJI€ TUAJIOTa U/UITU TUCKYCCUH,
BBICKa3bIBaTh UAEH, (POPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEILHO BBITIOJHEHUS
MPEAJIOKEHHON 3a1a4H,

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOU AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHMKAMHU TIPU  BBINOJHEHUM XHMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpOEKTa, M (OPMYIUpPOBaTh BBIBOJBI MO pe3ylbTaTaM NPOBEIEHHBIX
UCCIIeIOBaHUI ITyTEM COTJIaCOBaHUs MO3UIMHA B X0/1€ 00CYX/IeHHsI U 00MEHa MHEHUSMH.

PeryasitTuBHbIe YHMBepcaJIbHbIe Y4eOHbIe NelicTBUA:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBIATh CBOKO IMO3HABATENIBHYIO JEATENBHOCTD,
ompenensds e€ Ienu M 3aJauyd, KOHTPOJHUPOBATh M MO Mepe HeoOXOAUMOCTH KOPPEKTHPOBATh
IpeUlaraeMblii aJITOPUTM JIEHCTBHI NpPU BBINIOJHEHUN Y4€OHBIX M HMCCIEIOBATENbCKUX 3a/ad,



BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO X pEIIeHHUs ¢ YUETOM MOIyYeHHs] HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICATEIHHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

HNPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI IO XMMHHU Ha yriyOJIEHHOM YpOBHE Ha
YpOBHE CpeIHEero o0mero oopa3oBaHUs BKIIOYAIOT CHEHU(PUYESCKHE Ui y9eOHOTO IpeaMera
«XuMUS» Hay4yHbIE 3HAHUS, YMEHHS M CIIOCOOBI ACWCTBUI 1O OCBOCHUIO, MHTEPIIPETALUN U
peoOpa3oBaHUIO0 3HAHUM, BUJBI ACATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHHS U MPUMEHEHHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYaIMsX, a TaKKe B PEAJbHBIX JKU3HEHHBIX CUTYAIHSX,
CBSI3aHHBIX C XUMHEH. B mporpamme mo XMMHM TpPEIMETHBIC PE3yIbTATHI MPEACTABICHBI IO
roJlaM U3y4eHHs.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHuveckast XUMUSD) OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUI: O MECTe W 3HAYCHHH OPTaHWYCCKOW XHMHU B
CHUCTEME €CTECTBEHHBIX HAyK U €€ POJIH B 00CCIICUYCHUH YCTONYHBOTO Pa3BUTHS YEJIOBCUCCTBA B
perieHnr mpooOJieM HKOJIOTHYECKOM, IHEPreTHYeCKOW W MHINEBOW O€30MacHOCTH, B Pa3BUTHHU
MEJMIIMHBI, CO3JaHMM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHUKOB JHEPIHH, B OO0CCIICUCHUH
PaIMoOHAILHOTO TPHPOJIOTIONL30BaHUs, B (DOPMUPOBAHUHA MHUPOBO33PEHUS H OOMICH KYJIbTYpPhI
YelOBeKa, a TaKkKe OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3/J0POBBIO H
MPUPOIHON Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS — XMUMHYECKUIl 3JIEMEHT, aToM, SAPO M IJEKTpOHHAas o0oyouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3aIMsl aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIICHUS,
XMUMHYECKasi CBsI3b, MOJIb, MOJIIpHAash Macca, MOJISIpHBIM O0O0BEM, YIJIEPOJHBIN CKEJeT,
(GyHKIMOHATbHAS TPYIIa, paguKal, CTPYKTypHble (Qopmynbl (pa3BEpHYTbIE, COKpalIéHHBIE,
CKEJIETHbIE), M30MepHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyecKkas, ONTHYEecKas),
M30MEpbl, TOMOJIOTHYECKUN psAl, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOJA- U a30TCOJCpIKaIIHe
OpraHUYECKUEe COEIUHEHHs, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TeOpUH, 3aKoHbl (mepuoauueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHUSI MacChl BEIECTB, 3aKOH
COXpaHEHUS U TPEBpAICHHUs DSHEPrUM TPH XUMHUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAIIHEe B OCHOBE TMOHUMAHUS
MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHHIA, IMPEACTaBICHUS O MEXaHU3Max
XUMHYECKUX pEaKUud, TEepMOJUHAMUYECKMX M KHUHETUYECKHMX 3aKOHOMEPHOCTAX HX
MPOTEKAHUS, O B3aUMHOM BIUSHHHM aTOMOB U TPYII aTOMOB B MOJIEKyJax (MHIYKTHUBHBIM U
Me3oMepHbIH 3 dexTrl, opueHTanTsl | u |l poma); dakronormdeckue cBeneHUS O CBONCTBAX,
CoCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJb30BaHUH BAKHEUIITUX OPTraHMUECKUX BEIIECTB B OBITY
U TPAKTUYECKON JEATeTbHOCTH YeNOBEKa, OOIIMX HAayYHbIX MPHHIMIIAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA MIPUMEpPe MPOU3BOJICTBA METAHOIA, IEpepadOTKU HEPTH);

chOpMUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTepHbIC MPU3HAKK MOHATUH, yCTaHABINBATh
WX B3aUMOCBSI3b, UCTIOJBE30BATh COOTBETCTBYIOIINE TOHSITHS MIPH OMTUCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OpraHU4YeCKHX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUH:



HCI0JIb30BATh XMMHUYECKYIO CUMBOJIMKY JUISl COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKHUX BEIECTB;

COCTaBJIAITh YPaBHEHMS] XUMHUYECKMX pEaKUUd U pacKpplBaTb HX  CYIIHOCTB!
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  IMOCPEICTBOM COCTABJIEHUS  3JIEKTPOHHOIO
OanmaHca 3THX pEaKIUH, pEaKIuii WOHHOTO OOMEHa MyTéM COCTaBJICHHS WX IIOJHBIX H
COKpAIIEHHBIX HOHHBIX YpaBHEHHUIA,

W3rOTaBIMBATh MOJEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB JUIsl WJUIIOCTpAlUU HX
XMUMHMYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHH: YCTaHABIMBATH PUHAICKHOCTh N3yYEHHBIX OPTaHUIECKUX
BEIIECTB 10 UX COCTAaBY M CTPOCHUIO K OMPEACIEHHOMY KIIacCy/TpyIe COCTMHEHUH, 1aBaTh UM
Ha3BaHUs o cucremarndeckoid HoMmeHkiarype (IUPAC) u mpuBoAnTh TpUBHAIFHBIE Ha3BAHHUS
JUIS  OTAETbHBIX TPEJCTaBUTENEH OPraHWYeCKHMX BEUIECTB (STWIJIEH, AaleTWJIeH, TOJIyoJI,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaeru, ameraabAerui, aleToH, MypaBbHHAs
KHUCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAs, MaJbMUTHHOBAas KHUCIOTHI, IJIMIHH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30MPEH, XJIOPOINIPEH, CTUPOJ U JPYyrue);

cOpPMUPOBAHHOCTh YMEHHUS OMNpPEAEATh BHUJA XUMHYECKOW CBSI3UM B OPraHUYECKUX
COeIMHEHUX (KOBaJICHTHAs U HOHHAS CBA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpPMHUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHUX
BemecTB A. M. ByriepoBa [uisi 00bsSCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTpOEHUS;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb COCTaB, CTPOCHHME, (PUIUYECKHE U
XMUMHYECKHE CBOMCTBA TUMMYHBIX NMPEACTABUTENEH pa3NIUYHbIX KJIACCOB OPTaHUYECKUX BEIIECTB!
QJIKaHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJKaJWEHOB, AJKUHOB, apOMaTHYECKUX YIJIEBOJOPOJIOB,
CIUPTOB, AlbJETH]IOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(QHUPOB, KHUPOB,
HUTPOCOEIMHEHUIN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIEBOJOB (MOHO-, M- U TOJMCAXapua0B),
WUTIOCTPUPOBATh TEHETHYECKYIO0 CBSI3b MEXIY HUMH YpPaBHEHHSIMH COOTBETCTBYIOLIUX
XMUMHYECKUX PEAKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (OPMYIT;

chOpMHUPOBAHHOCTh YMEHHUSI MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBUCHUMOCTH PEAKLIMOHHOW CHOCOOHOCTH OPraHMYECKUX COCAMHEHHUH OT KpaTHOCTU U THIIA
KOBaJICHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTO BJIMSIHUSL aTOMOB U IPYII aTOMOB B MOJICKYJaX;

cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HedTh, MPUPOMHBIN Ta3, yrojb), CIOCOOBI €ro MepepadOTKU M MPAKTUYECKOE MPUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUI O ECTECTBEHHO-HAyYHBIX METOJaxX
MO3HAHUSI — HAONIOIEHWH, W3MEPEHUHU, MOJCIUPOBAHUHU, OKCIEPUMEHTE (pEaJlbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTH 3TH 3HAHHUS;

chOpMUPOBAHHOCTh ~ YMEHHUS TMPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHHOU
NeSTeNbHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEMaTH3alUIO, BBISBIICHUE
MPUYMHHO-CIIEICTBEHHBIX CBSI3€H — JJIs1 U3y4EHUs! CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMA;

Cc(OPMHUPOBAHHOCTb YMEHHI: BBIABIIATH B3aMMOCBSI3b XUMUUECKUX 3HAHUHN C MMOHATUSAMH U
NPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX HPEIMETOB Juid 0Oojiee OCO3HAHHOTO
MIOHUMAHUS CYIIHOCTH MaTepUalbHOTO €AMHCTBA MHUPA, MCIOJIB30BaTh CUCTEMHBIE 3HAHUS IO
OpPraHu4ecKoi XUMMHU JJIs1 OOBSCHEHHS U MPOTHO3UPOBAHUS SIBICHHUM, UMEIOIUX €CTECTBEHHO-
Hay4YHYIO IPUPOLY;

Cc(OPMHUPOBAHHOCTh YMEHHUI: NPOBOJIUTH Pacu€Thl IO XUMHUYECKUM (opMmyaam Hu
YPaBHEHUSAM XHUMHMUYECKMX PEAKIMH C HCIOJNb30BaHHEM (PHU3MUECKUX BEIUYMH (Macca, 00BbEM



ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX BEIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl MO0 HAXOXKICHUIO XUMHUYECKOH ()OPMYINBI BEUIECTBA IO W3BECTHBIM MACCOBBIM JIOJISIM
XUMUYECKUX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTU Ta3000pa3HbIX BEILECTB;
c(OPMHUPOBAHHOCTh YMEHHI: IMPOTHO3UPOBATH, aHAIM3UPOBATh U OLCHUBATH C TO3ULIUI
9KOJIOTMYECKOM O€30IaCHOCTU IMOCIJIEACTBUS OBITOBOM M IPOU3BOJCTBEHHOW JEATEIbHOCTU
YEJIOBEKa, CBSA3aHHOM C TEpepadOTKOM BEIIECTB, HCIOJIb30BATH IOJYyYCHHBIC 3HAHUA IS
MPUHATHUS TPAMOTHBIX PEIICHUI MPOOIJIEM B CUTYAIUIX, CBI3aHHBIX C XUMHEH;
c(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENIFHO IUIAHUPOBATh U MPOBOIUTH XUMHUYECKHHA
HKCTIEPUMEHT (TIOJTy4YeHHE U N3YUYeHHE CBOMCTB OPraHWYECKHUX BEIECTB, KAYECTBEHHBIC PEAKIINU
YIJIEBOAOPOJOB Pa3IUYHBIX KJIAaCCOB M  KHUCJIOPOJCOJEpKAlMX OPraHMYECKUX BEILECTB,
pelieHre OKCIEPUMEHTANBHBIX 33/a4 10 PACMO3HABAHMWIO OPTraHUYECKHMX BEIIECTB) C
coOnrofieHHeM TMpaBWil  0€30MacHOTO  OOpamlleHuss C BelecTBaMM M JabopaTOpHBIM
o0opynoBaHueM, (GOpMYIMPOBATH II€JIb HCCIENOBAHMS, IMPEICTaBIATh B pa3inyHON (dopme
pe3yIbTaThl SKCIIEPUMEHTA, aHATM3UPOBATD ¢ OIICHUBATH MX JIOCTOBEPHOCTH;
c(OpMUPOBAHHOCTh YMEHUI:

coOiroAaTh MpaBMila 3KOJIOTUYECKH 1IeJIeCO00pa3HOTO MOBENEHUS B OBITY U TPYAOBOH
NEATETbHOCTH B IEISIX COXPAaHEHHsS CBOETO 3J0POBBS, OKpYKAIOMIEH MPUPOTHON Cpemsl |
TOCTIDKEHUS €€ YCTOWYHBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHYECKOTO JEHCTBHS Ha >KHBBIE OPraHWU3MBI OINPEICIEHHBIX
OPraHMYeCKUX BEIIECTB, MOHUMas cMbich nokazarens [TJIK;

aHAM3UPOBaTh  IEJECOOOPa3HOCTh  NMPHUMEHEHHS  OPTaHWYEeCKHX  BENIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKHU 3PEHHSI COOTHOILIEHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIICCTBJIATH IIEJICHANPABICHHBIM TMOUCK XHUMHYECKOMH
nH(popMallUK B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-Hay4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popmauuu, MHTepHET U Apyrue), KPUTHUECKH aHATU3UPOBATh XUMHUYECKYIO
nHpopManuio, nepepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOW ydeOHOM
3a7a4en.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OcBOeHUS Kypca «OOmas u HeOpraHuyeckas XUMHs»
OTpaXkaroT:

c(OpMUPOBAHHOCTH NMPEJCTABICHUN: O MaTEPUATILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U MO3HABAEMOCTU SBJICHUN HPUPOJIBL, O MECT€ U 3HAUYEHUM XUMHUU B CHUCTEME E€CTECTBEHHBIX
HayK U €€ poJii B 00eCIeYeHNH YCTOWYUBOTO Pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJOTHYECKOH,
SHEPreTHYeCKOM W THUIIEeBONM OE30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3JaHUM HOBBIX
MaTepuagoB,  HOBBIX  HCTOYHHUKOB  SHEpPruM, B  OOECHEYEHHWH  PAMOHAIBHOTO
MIPUPOIOIOIIBE30BaHuUs, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl UEIOBEKa, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATaroIINe
MOHATHUS — XUMUYECKUHN 3JIEMEHT, aTOM, AP0 aTOMa, U30TOIIbI, AEKTPOHHAst 000JI0UKa aToMa, S-
, Pp-, d-atomHbIe OpOWTaNM, OCHOBHOE M BO30YXKAEHHOE COCTOSHHS aTtoMma, THOpPHIH3aIusl
aTOMHBIX oOpOuTaneil, MOH, MOJEKy/la, BaJ€HTHOCTb, JJIEKTPOOTPHLATEIBHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYeCKas CBs3b (KOBaJCHTHAas, HWOHHAsA, MeTa/In4yeckas, BOJOPOIHAs),
KpUCTAIITIMYECKas PeméTka, XUMUYecKas peakius, pacTBOP, IJIEKTPOJIMTHI, HEIIEKTPOIUTHI,
ANIEKTPOJIMTUYECKAs  TUCCOIMAlus, CTENeHb JUCCOLMAIMM, BOJOPOJHBIA  MOKa3areb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUUECKOH peakinu, CKOPOCTh XUMUYECKOH
peakuuy, XHUMHYECKOE paBHOBECHE, TEOPUHM U 3aKOHBI (TEOpHsl DICKTPOJIUTHYECKOU



quccouranuy, nepuoauuyeckuil 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHsSI MacChl BEILECTB,
3aKOH COXPAHEHHWs W MNPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHUS NMPUYMHHOCTA U CHUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUU BEMIECTBA HA AaTOMHOM,
WOHHO-MOJIEKYJSIDHOM M HAJIMOJICKYJSIPHOM YpPOBHAX; NPEACTABICHHS O MEXaHU3Max
XUMHYECKUX PEAKIUH, TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHM, pacTBOpax MW  JUCIHEPCHBIX CHCTEMAX;
(haKkTOJIOTMYECKHUEe CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYICHHH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEHIIIMX HEOPraHWYECKUX BEIISCTB B OBITY W TPAKTHUYECKON ACSATEIHLHOCTH YEIIOBEKA,
00X HAYYHBIX IPUHIIUIIAX XUMHUUECKOTO MPOU3BO/ICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MPU3HAKHU MMOHATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, WCIOJB30BAaTh COOTBETCTBYIOIIME MOHSATHS MPU OMHCAHWHA HEOPTraHUYECKHX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS
dbopMya BEHIECTB U YpPAaBHEHUH XUMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHabHbIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTHh YMEHHUS OTIPEIEIATh BaJICHTHOCTh M CTEMIEHb OKHCIICHUS] XUMHYECKUX
AJIEMEHTOB B COCJMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBaJEHTHAs, MOHHAS, METaJUINYecKas,
BOJIOPOJIHAS ), TUIT KPUCTAITMIECKON pelETKH KOHKPETHOTO BEIECTBA;

chOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHUCUMOCTH CBOWCTB BEIIECTB OT BHUA
XUMUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM U JTIOHOPHO-aKIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHI: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA MO UX
COCTaBy, XMMHUYECKHE PEaKIUH TO Pa3JUYHBIM MPU3HAKAM (YHUCITy M COCTaBY pearupyromiux
BEIIECTB, TEIUIOBOMY J((EeKTy peakiuu, HU3MEHEHUIO CTENeHEH OKHCICHUS DJIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTajau3aropa M JPYTHE), CaMOCTOSTEIBHO BBHIOMpPATh OCHOBAHHS M
KPUTEPHUH JUISI KIacCU(UKAIIMKM U3y4aeMbIX BEIICCTB U XUMHYECKUX PEaKIIHA;

chOpMUPOBAHHOCTh YMEHHUS paCKpbIBaThb CMBICT Tepuoauyeckoro 3akona JI. U.
MenneneeBa ©  JACMOHCTPUPOBATH €r0  CHUCTEMATHU3HPYIOIIYI0, OOBSICHUTEIBHYIO U
MMPOTHOCTUYECKYIO ()YHKIINH,

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB M HOHOB
XUMHWYECKUX 3IJIEMEHTOB TepBOro—4eTBEpTOro mnepuosioB Ilepuomumueckon cucremsr /[I.H.
MeneneeBa, UCHOJIb3ysd MOHATUS «IHEPreTUUECKHE YPOBHU», «3HEPre€TUUYECKUE TMOJTYPOBHU,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE IJHEPreTHUCCKHE COCTOSHHS
aToMay; OOBSACHATh 3aKOHOMEPHOCTH H3MEHCHHS CBOMCTB XHMHYECKHX JJIEMEHTOB M HX
COEIMHEHUH 110 IepuoaaM U rpynnam llepuonuueckoit cucremsl 1. . MeHnneneeBa, BaJICHTHbIE
BO3MOJKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS MX AJICKTPOHHBIX 000JI0YEK;

chOpMHUPOBAHHOCTh yYMEHHUH: XapakTepu3oBaTh (OMUCHIBATh) OOIIUE XUMHUYECKUE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE I'CHETUYECKOW CBS3U
MEXK1y HEOPraHUYECKUMHU BELIECTBAMU € IIOMOILBIO YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYITHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpeaCTBOM COCTaBIICHHS AJIEKTPOHHOTO OanaHca 3TUX PEaKIHil; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBIIEHHS MX IMOJHBIX M COKpAlIEHHBIX HOHHBIX YPaBHEHHIA, pEaKIIHii



TUAPOJIN3a; peakluil KOMIUIEKCOOOpa3oBaHus (Ha HpUMEpPE TUAPOKCOKOMIUIEKCOB IMHKA U
AIIOMHHUS);

cOPMHUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECCKHX
peakuuii ¢ y4€TOM HX DSHEPreTHYECKUX XaAPAKTEPUCTHK, XapakTep H3MEHEHUs CKOPOCTH
XUMHYECKON pPEaKIMu B 3aBUCUMOCTH OT Pa3jIMYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(hOPMHUPOBAHHOCTh YMECHHS XapaKTePU30BaTh XMMHUYCCKUE PEaKIIHH, JICKAIINEC B OCHOBE
MPOMBIIIJICHHOTO TOJYYEHUs CEpPHOM KHUCIOThI, aMMHaka, oOIue Hay4dHbI€ MPUHIIUAIIBI
XUMHUYECKUX TPOMU3BOJICTB; IEJIECOO00PA3HOCTh MPUMEHEHHS HEOPraHWYeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3;

c(hOopMUPOBAHHOCTDH BJIAJCHHS CUCTEMOM 3HAHUM O METOJIaX HAyYHOTO IMO3HAHUS SIBJICHHMA
NpUpoOJbl  — HAOMIOJEHUE, U3MEpPEeHHe, MOJCIUPOBAHUE, OKCICPUMEHT (peaibHBIA U
MBICJICHHBIN), UCIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NPUMEHSATh 3TH 3HAHUS TPHU
SKCIIEPUMEHTAJIbHOM HCCJICIOBAHUM BEIMIECTB U JUIsI OOBSICHEHUS XUMHYECKUX SIBJICHHM,
HMMEIOIINX MECTO B MIPUPO/IE, MPAKTUIECKOM IEATETHHOCTH YEeJIOBEKA M B TIOBCETHEBHOM JKU3HH;

c(hOopMUPOBAaHHOCTh YMEHHSI BBISIBJISITh B3aUMOCBSI3b XUMHUECKUX 3HAHHUH C TIOHATHSIMU U
MPEACTABICHUSIMUA JIPYTUX €CTeCTBEHHO-HAYYHBIX TMPEAMETOB Juisi 0Oojiee  OCO3HAHHOTO
MMOHUMAaHMsI MAaTePUAITLHOTO €ANHCTBA MHUPA;

c(hopMUPOBAHHOCTh YMEHUS MPOBOUThH PACUETHI: C UCIIOJIH30BAHUEM MMOHITUH «MacCOBast
JIOJISI BENIECTBA B PACTBOPE» M «MOJISIPHAS] KOHIISHTPAIIM; MacChl BEIIECTBA WU 00bEMa ra3a
10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WU 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKITUU
BEIIECTB; TEIJIOBOTro 3(pdexTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTelNs paCTBOPOB KUCIOT
W IIeJoYeld ¢ M3BECTHOM CTEMEHbIO AMCCOIMAIMK; Macchl (00BhEMa, KOJIMYECTBa BEIIECTBA)
MPOAYKTa PEaKlMH, €CIM OJHO U3 UCXOJHBIX BEIIECTB JAHO B BUJE PAacTBOpa C ONPEACIEHHOU
MacCOBOW JIOJIEH pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE (MMEET MPUMECH); AOJHU
BBIXOJIa MPOJIyKTa peakuu; 00bEMHBIX OTHOILIEHU ra30B;

c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIBHO IUIAHUPOBATh U NMPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TPOBEAICHUE PeaKlnii HOHHOTO 0OMeHa, MOITBEPKICHUE KaYeCTBEHHOIO COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIICHNE CPElbl PACTBOPOB BEIIECTB C MOMOIIBIO UHAUKATOPOB,
U3y4YE€HHUE BIUSHUSA pPa3INYHbIX (PAKTOPOB Ha CKOPOCTh XHMMHUYECKON pEaKIHUH, pelleHue
SKCIEPUMEHTAJIbHBIX 337a4 1o Temam «Mertamib»y U «Hemetamisl»y) ¢ coOmrogeHneM MpaBuil
Oe3omacHOro oOparieHusi ¢ BemiecTBaMu U JabopaTopHbIM 00OpynoBaHUEM, (BOPMYIHPOBATH
Lelnb HCCIAENOBaHUS, TMPEACTAaBIATh B pa3iUyHOW (opMe pe3yiabTaThl JKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCT;

chOpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUIia MOJIb30BAHUS XUMHUYECKOU MOCYI0N U
nabopaTopHbIM 000pyIOBaHKEM, OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHUHM C WHCTPYKIHSIMHU
M0 BBHINOJHEHHUIO Ja0OPATOPHBIX XHUMHYECKUX OIBITOB, SKOJOTHYECKU IIeIeCO00pa3HOTro
MOBEACHUA B OBITY M TPYAOBON JAEATEIHLHOCTH B LEJISIX COXPAHEHUS CBOETO 3/I0POBBA,
OKpYXarollled MPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABaTh
ONAaCHOCTh TOKCHYECKOTO JIEMCTBUSI HAa JKUBBIE OPraHU3Mbl OINpPEACIEHHBIX HEOPraHWYECKUX
BEILIECTB, MOHMMas cMblica nokazarens [TK;

chOpMHUPOBAHHOCTh YMEHH: OCYIIECTBIATH II€JIEHANPABICHHBIN MOUCK XUMHYECKOU
nH(boOpMallUd B pa3jMYHBIX MCTOYHMKAX (HayyHas M y4deOHO-Hay4dHas JUTepaTypa, CpelacTBa
MaccoBoil uH(popmanuu, MHTepHET U Apyrue), KPUTHYECKH aHAITH3UPOBATH XUMHYECKYIO
nH(popMaInio, epepadaTriBaTh €€ U MCIOJIh30BaTh B COOTBETCTBUU C TMOCTaBICHHOW ydyeOHOU
3a7a4ei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
beIMET ODIAHIIECKo https://educont.ru/?utm_source=eljur
JIMET OPraHUICCKOW XHUMHUH.
p P https://edu.skysmart.ru/
11 Teopus cTpoeHUsI OpraHUYECKUX 12
coemtenmii A. M. Bviienosa https://resh.edu.ru/
nHeHnt A. M. JIEPOB
A yriep https://www.yaklass.ru/
Hroro mo pazgeny 12
Pa3nen 2. YriaeBoaopoabl
51 [IpenenbHbIE YrI1€BOAOPOABI — 3
' QJIKaHBI, IUKJIOAJIKAHBI
HenpenenbHbie yrieBo1opoasl:
29 pen yr Aopona 20 1
QJIKeHbI, JIKa/IMEHBI, AJTKIHBI
53 ApoMartudeckue yrieBoAa0pobl 3
' (apennr)
54 [IpupoaHble HCTOYHUKU 4
' yIJIEBOJOPOIOB U UX MepepaboTka
2.5 ["anmoreHnpou3BoIHbIE YIIIEBOIOPOIOB 6 1
Utoro mno pazneny 46
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 16 1
3.2 KapOoHumnbpHbIE COeTUHEHMUS: 26 1



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

anpJeruabl 1 ketonbl. KapOoHOBBIE
KucnoTel. Croxkueie 3gupsl. JKups

3.3

Yrnesoasl

10

Hroro no pazneny

52

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 18
Hroro mo pazueny 18
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 8
Hroro mo pazueny 8
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




11 KJIACC

KoaudecTBo 9acoB

HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoma. [leproaudeckuii https://educont.ru/?utm_source=eljur
11 3akoH u [lepuomuueckas cucrema 12 https://edu.skysmart.ru/
' XUMHYeCKuX 3ementoB J1. U. https://resh.edu.ru/
Menneneesa https://www.yaklass.ru/
19 CrpoeHue BelecTna. 12 1
MHuoroo0Opasue BelecTB
1.3 XUMHUYECKUE pPeaKIInu 24 1 3
Hroro mo pazgeny 48
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 44 1 3
2.2 Mertanibl 35 1
Hroro mo pazgeny 79
Pa3pen 3. Xumus u ;KU3HL
31 MeTo bl TO3HAHUS B XUMHHU. 9
' XUMHUS U )KU3Hb
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 136 4 8
I[TPOTPAMME



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
KonunuecTBo yacos
Ne n/m Tema ypoxka KonTtpo Hpaxru Hlata
Bcero YECKHE U3y4CHUS
JBHBIC
paboThI
paboThI
1 [Ipeamer u 3HaUEHNE OPraHUYECKON XUMUH, NIPEJCTABICHUE O 1 05.09
MHOT000pa3uu OPraHNICCKUX COCTMHEHUIN '
) DJIEKTPOHHOE CTPOSHUE aToMa yriiepo/ia (OCHOBHOE M BO3OYKIEHHOE 1 05.09
cocTosiHUs). BajleHTHBIC BO3MOXKHOCTH aToMa yriepoja '
3 BanenTHBIe BOBMOKHOCTH aToMa yriepoja 1 07.09
4 XUMHYecKas CBSA3b B OPraHUICCKUX COCTUHEHUSIX. MeXaHNU3MBbI 1 07.09
00pa3oBaHus KOBAJICHTHOM CBSI3H, CITIOCOOBI pa3phiBa CBI3EH '
5 Teopust ctpoeHust opraHudeckux coenquuennii A. M. bytieposa 1 12.09
5 Bunel u3omepun: CTpyKTypHasi, IpOCTPAHCTBEHHAs. DJIEKTPOHHBIE 1 12.09
3¢ (}eKTH B MOJIEKYyIaX OPraHUYECKUX COCTUHEHUN '
7 Knaccudukanus peaknuii B opraHu4ecKOrd XUMHUH 1 14.09
3 [IpencraBienue o Kiaccuukay U cucTeMaTHuecKasi HOMEHKIIaTypa 1 14.09
(IUPAC) opranruecKux BEILECTB '
9 pelieHue 3a1a4 Ha BbIBO (hOpMYyI 19.09
10 Cucremarusanus 1 0000IIeHIE 3HAHUN 110 TEME 19.09
11 pelleHne 3a1a4 U yIpakKHeHU! 21.09
12 AJNKaHBI: TOMOJIOTHYECKUI psijI, oOmias popmyna, HOMEHKIATypa U 1 91.09
M30MepHsl, SIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY
13 du3nueckrue 1 XMMUUYECKHE CBOCTBA aIKaHOB 26.09
14 XUMHYECKUE CBOMCTBA ATKAHOB 26.09




Haxosxnenue ankanoB B npupojie. CriocoObl MOTy4eHUs] ¥ TPUMEHEHHE

15 1 28.09
AJIKAaHOB

16 Pemenue 3a1a4 1 ynpaXHeHUH TI0 TeMe 1 28.09

17 [ukmoankanel: o0miast popmyia, HOMEHKIATYpa U H30MEPHUs, 0COOCHHOCTH 1 03.10
CTPOCHHUS U XUMHYCCKHX CBOWCTB, CITOCOOBI MOJYICHHS U TIPUMEHEHUE '
Pemenue pacuéTHBIX 3a7a9 Ha ONPeIeTICHIE MOJICKYISIPHON (hOPMYJIBI

18 OPraHWYECKOTO BEIIECTBA IT0 MACCOBBIM JIOJISIM aTOMOB DJIEMEHTOB, 1 03.10
BXOJSIIIKMX B €ro coctaB. CuctemaTusaiys 1 0000IeHrne 3HaHUH 110 TeMe

19 CamocTrosTenpHas padoTa 1 05.10
AJIKEHBI: TOMOJIOTHYECKHH psJl, oOmmias Gopmyrna, HOMEHKIATYpa,

20 AIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOCHHE MOJIEKyN. CTPYKTypHast U ITUC- 1 05.10
TPaHC-U30MEPHS ATTKEHOB

21 duznyeckue U XMMHUYECKHe CBOMCTBa ajikeHOB. [IpaBmiio MapkoBHUKOBa 1 10.10

22 XMMHUYECKHE CBONCTBA AJIKEHOB 1 10.10

23 CriocoObI moTy4eHus: ¥ IPUMEHEHNE aJTKEHOB 1 12.10

24 [Tony4yenue ankeHOB 1 12.10

o5 IIpakTuyeckas padora Ne 1 mo teme "Ilosrydyenue dTJieHA U U3yUeHUE 1 17710
ero cpoicrs'

26 Penrenne pacu€THbIX 3324 Ha ONpEICTICHUE MOJICKYIISIpHOM (hOpMYITbI 1 17.10
OpPraHU4ecKOTO BellecTBa

97 AJIKaJTMeHBI: CONPSDKEHHBIC, U30JIMPOBAHHBIC, KyMYJIMPOBaHHBIC. 1 1910
OCOOCHHOCTH AIIEKTPOHHOTO CTPOCHHSI '

28 XHUMHYECKUE CBOMCTBA CONPSKEHHBIX IMCHOB 19.10

29 XHVMHYECKHE CBOMCTBA AJIKAAUEHOB 24.10

30 CrniocoObl nosryyeHHs U NPUMEHEHUE allKaJueHOB 24.10

31 AJIKMHBI: TOMOJIOTUYECKHI PsiJi, 001Iast popmMysia, HOMCHKIIATYpA, 1 26.10

QJICKTPOHHOC U MTPOCTPAHCTBCHHOC CTPOCHUC MOJICKYII, (I)I/I3I/ILIGCKI/IG




CBOICTBa

32 XUMHUYECKUE CBOMCTBA aJIKUHOB 1 26.10
33 XUMHUYECKUE CBONCTBA aJIKUHOB 1 07.11
10.0134 KauecTBeHHbIE peakiMy Ha TPOHHYIO CBSI3b 1 07.11
35 CriocoObI mosTy4eHHs U IPUMEHEHNE alTKHHOB 1 09.11
36 Pemenue 3a1a4: pacy€Tel 0 ypaBHEHUIO XUMHUYECKON PEAKITHH 1 09.11
37 Pemenwue 3a1a4 o Teme 1 14.11
38 Pemenue 3a1a4 v ynpaxHESHHH 110 TeMe 1 14.11
39 Pemenue 3a1a4 v ynpaxHSHHH 110 TeMe 1 16.11
40 CucreMaruzamys 1 0000IIeHNe 3HAHUN IO TEME 1 16.11
ApeHBI: TOMOJIOTHYECKUH psifl, 001Iast popMysia, HOMEHKIIATypa.
41 DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI O€H30J1a U TOJIyOJIa, 1 2.11
ux pU3HYECKHe CBONCTBA
42 XUMHUYECKUE CBOMCTBA aPCHOB: PEAKITUN 3aMEIIICHHUS 1 21.11
43 XUMHUYECKUE CBOMCTBA apPEHOB: PEAKIINH ITPUCOCTMHEHHUS, OKUCIICHUE 1 9311
rOMOJIOrOB OeH30.J1a
44 Oco0EHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIa 1 23.11
45 Perienne pacu€THbIX 33124 Ha OTIPEACIICHUE MOJICKYIIIPHOU (DOPMYIIBI 1 98 11
OpPraHU4ecKOTO BellecTBa
22.0246 CriocoObl MosTyueHus: U IpUMEHEHHUE apeHOB 28.11
47 I'enetnueckas CBs3b MEXKIY PA3IMYHBIMU KJIACCAMU YTIIEBOJOPOJIOB 30.11
48 Pacuétel 10 ypaBHEHHUSM XUMUYECKUX peakiuid. CucTeMaTu3anus u 1 30.11
000011ICHIE 3HAHUM 10 TEME
49 [Tpupousiii ra3. [lonyTHble HeTAHBIE T'a3bl 05.12
50 KaMmeHHBI# yrosb U POIyKTHI €ro nepepadoTKu 05.12
51 Hedts u cioco6s! e€ nmepepaboTku. [IpumeHeHne mpoyKToB epepadboTku 1 07.12

HepTH




52 I'enernueckas cBsA3b MEXKAY pPa3IMYHBIMU KJIACCAMM YIJIEBOJAOPO/IOB 1 07.12

53 ["anoreHONPOU3BOIHBIE YTIIEBOIOPOIOB: AIEKTPOHHOE CTPOCHHE; PEaKIIUU 1 12.12
3aMeIICHHUs TaJoreHa

54 I"anoreHOTPOU3BOJHBIE YTICBOJOPOIOB: MIEKTPOHHOE CTPOCHHE; PEaKIIUU 1 14.12
3aMeIICHNUs TaJoreHa

55 JlelicTBue 1IeI04€il HA TAJIOTEHIIPOU3BOAHbIE. B3anuMoaencTeue 1 14.12
JIATAJIOT€HAIKAHOB C MATHUEM W IITHKOM

56 Cucremaru3zanusi 1 00001IeHNE 3HaHUH 110 pazeny "YriaeBoaopoas" 19.12

S7 Cucremaru3zanus 1 00001IeHUE 3HaHU 110 pazzeny "YrieBoaopoas"” 19.12

58 KonTpoabHas padora no teme "Yriaesogopoasnt' 21.12
[IpenenpHBIE 0JTHOATOMHBIC CIIUPTHI: TOMOJIOTUIECKHAN PSIIT, 00IIas

59 dhopmyna, cTpoeHHE MOJIEKYJI, M30MEpHs, HOMEHKIIaTypa, KiIacCupuKaIus, 1 21.12
(uznueckue cBoicTBa
[IpenenbHbIE 0THOATOMHBIE CITUPTHI: TOMOJIOTHYECKHM psifl, 001as

60 dhopmyna, CTpoeHHE MOJICKYJI, U30MEpHs, HOMEHKIIATypa, KiaccupuKaius, 1 26.12
(bu3uvecKue CBOMCTBA

61 XUMHYECKUE CBOMCTBA MPEACIbHBIX OJTHOATOMHBIX CITUPTOB 26.12

62 XHUMHYECKUE CBOMCTBA MPEACIbHBIX OJTHOATOMHBIX CITUPTOB 28.12

63 CriocoObl MoTy4eHHS ¥ TPUMEHEHUE OTHOATOMHBIX CITUPTOB 28.12

64 [Ipocteie 3¢upbl: HOMEHKIATypa U U30Mepus, 0COOEHHOCTH (PU3NUECKUX U 1 09.01
XMUMHYECKUX CBOICTB

65 MHoOTroaTOMHBIE CIUPTHI: ITUIICHTIIMKOIb U TTUIEPUH, UX (UZUYECKUE U 1 09.011
XMUMHYECKUE CBOMCTBA

66 CrniocoObl nosTyyeHHs 1 IPUMEHEHNE MHOTOaTOMHBIX CIIMPTOB 1 11.01

67 @DeHoJI: CTpOeHUE MOJIEKYJIBI, (pu3ndeckue cBoicTBa. TOKCMUHOCTD (eHOoa 1 11.01

68 XuMHuecKkue cBoMCTBa (heHona 1 16.01

69 CrniocoObl nostyyeHust ¥ mpuMeHeHne (peHona 1 16.01




IIpakTnueckas padora Ne 2. Pemienune 3KkcniepuMeHTAIbHBIX 3a/1a4 110

70 Teme "Crnmprsl U peHosbr" 18.01
71 Pemenue 3a1a4 u ynpaxHeHUH 110 Teme 18.01
72 Pemenue 3a1a4 u ynpaxxHeHU 110 Teme 23.01
73 Cucremaru3zanus 1 0000IIeHNE 3HAHUI 110 TEME 23.01
72 AJBJIETHIBI ¥ KETOHBI: 3JISKTPOHHOE CTPOSHUE KapOOHMIILHOM T'PYIIITHL; 2501
TOMOJIOTUYECKHE PAJIbI, 00111as opMylia, M30MEepUs U HOMEHKJIATypa '
75 AJBJIETHIBI ¥ KETOHBI: 3JISKTPOHHOE CTPOSHUE KapOOHHMIILHOM T'PYIIITHL; 2501
TOMOJIOTUYECKHE PsJIbI, 001Ias opMyiia, M30MepHUsi U HOMEHKIIaTypa '
76 AJbIIeTUABI ¥ KETOHBI: (PM3UYECKUE CBOMCTBA; PEAKIINU TIPUCOCTMHEHUS 30.01
77 Peakiuu okuciICHHS 1 KQUECTBEHHBIC PEAKIIMH aJThICTHI0B U KETOHOB 30.01
78 CriocoObl MOTy4eHUs abJACTUIOB U KETOHOB 01.02
79 OaHOOCHOBHBIE MpefieNbHbIE KAPOOHOBBIE KHCIOThI, 0COOEHHOCTH CTPOCHHUS 01.02
UX MOJIEKYJ
80 N3omepus 1 HOMEHKIaTypa KapOOHOBBIX KUCIOT, UX (PU3UYECKUE CBOICTBA 06.02
81 XHUMHUYECKUE CBONCTBA MPEACIBHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT 06.02
82 XHUMHUYECKUE CBOMCTBA MPEACIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT 08.02
83 OcoOEHHOCTH CBOMCTB MYPaBbUHOM KHCIIOTHI. MHOTO0Opa3ue KapOOHOBBIX 08.02
KHCIIOT
Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX M ApOMATUIECKIX KAPOOHOBBIX,
84 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTen BhICIINX 13.02
KapOOHOBBIX KHUCIOT
85 [ToHsaTHE O MPOM3BOIHBIX KAPOOHOBBIX KHCIIOT 13.02
86 ITonsiTue 0 MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT 15.02
87 Crnioco6bl nosTyyeHHs 1 IpUMEHEeHHEe KapOOHOBBIX KUCIIOT 15.02
88 CrnosxHble 3(DUpBl: TOMOJOTHYECKUH psifl, 001Iast popmyna, u3oMepus u 90.02

HOMEHKJIaTypa




CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN Psill, 00mIast popmyna, usoMepus U

89 20.02
HOMEHKJIaTypa
90 du3nuecKue 1 XMMUYECKUe CBOWCTBA 3(UpPOB 22.02
01 Pemienne pacu€THBIX 331a4: IO yPAaBHEHUIO XUMUYECKOH peaKIny, Ha 99 02
OTIpeieNIeHNe MOJICKYIISIPHON (POPMYJITBI OPTraHUYECKOTO BEIIECTBA '
92 Pemenne pacu€THBIX 3aa4: IO YPAaBHEHHUIO XUMUYECKON peakIuy, Ha 97 02
OTIpeieNIeHNe MOJIEKYIISIPHON (POPMYITBI OPTraHUYECKOTO BEIIECTBA '
93 XKupsl: cTpoenue, pusnueckue U XMMUYECKUEe CBOMCTBA (TUIPOIH3) 27.02
94 Oco0eHHOCTH CBOMCTB JKHUPOB, COJIEPKALINX OCTATKU HENPEIEIbHBIX 99.02
YKUPHBIX KHCIIOT. JKUpBI B IpUpo/ie '
95 MBpI1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JICHCTBHUE. 99.02
[Tonsarue o cuaTeTHYEeCKUX Moromux cpeacreax (CMC) '
9% I'eneTrueckas CBsI3b YIIIEBOIOPOIOB U KUCIOPOICOIEPKAIINX 05.03
OpPraHUYeCKUX BEIICCTB
97 I'eneTnueckas CBsI3b YIIIEBOIOPOIOB U KUCIOPOICOIEPKAIINX 05.03
OpPraHUYeCKUX BEIICCTB
98 PacuéTel o ypaBHEHUSIM XUMHUYECKUX PEAKITUI 07.03
99 PacuéTel o ypaBHEHUSAM XUMHUYECKUX PEAKITUI 07.03
100 CucreMmaruzanys 1 0000IIeHNEe 3HAHUN IO TEME 12.03
101 OOm1ast XxapaKTepUCTHKA YIIICBOJOB U KIIACCU(PHUKAIIHS YIIIEBOJOB (MOHO-, 12.03
JIM- ¥ TIOJIMCaXapHU/Ibl ) '
102 Momnocaxapupl: pu3nUecKre CBOMCTBA M HAXOXKJICHHUE B TIPUPOJIC 14.03
103 [IpuMeHeHue IITH0KO3bI, €€ 3HAUCHHUE B KU3HEICATCIILHOCTH OpraHu3Ma 14.03
104 Jlucaxapuipl: caxapo3a, MalbTo3a U JIakTo3a. HaxoxkaeHue B mpupoe u 19.03
MIpUMEHEHHE JFcaxapuioB
105 [Monucaxapuapl: CTpOEHUE MAaKPOMOJIEKYI, (PU3MUECKHE U XUMUYECKUE 19.03

CBOﬁCTBa, MMPUMCHCHUC




106 [TonsiTHEe 00 MCKYCCTBEHHBIX BOJIOKHAX 1 21.03
!
107 Perenune pacueTHbIX 3324 Ha ONpEAETICHUE J0JIM BBIX0a MTPOAYKTa 1 91,03
peaKIyu OT TEOPETUYECKH BO3MOYKHOTO '
108 Pemrenue pacueTHbIX 3a/1a4 Ha ONPEACTICHUE JOJIM BBIX0a MTPOAYKTa 1 04.04
PEaKIu OT TEOPETUYECKH BO3MOYKHOTO '
109 CucremaTu3zaiys 1 0000IICHIE 3HAHUIA TI0 pa3JeTy 1 04.04
110 KonTpoabHas padora no teme "Kuciopoacoaep:xkamue opranuyeckue 1 09.04
coequHeHus" '
111 AMUHBL: KJTaccupUKaIus, CTPOEHUE MOJIEKYI, o01ias hopmyina, U30Mepus, 1 09.04
HOMEHKJIaTypa ¥ (pU3HUECKue CBOMCTBA '
112 AMUHBL: KITaccupUKaIMsl, CTPOCHUE MOJIEKYI, o01ias hopmyina, H30MepHs, 1 11.04
HOMEHKJIaTypa M (pU3HUECcCKue CBOHCTBA '
113 XUMHYECKHE CBOMCTBA aU(PaTUYECKUX aMUHOB 1 11.04
114 XUMHYECKHE CBOMCTBA aTM(paTHICCKUX aMHUHOB 1 16.04
115 AHUIWH: CTPOCHHE aHWJIMHA, 0COOCHHOCTH XUMHYECKIX CBOMCTB aHWJIMHA 1 16.04
116 CriocoObI MoTy4eHHs U TpUMEHEHNE anru(paTHICCKUX aMHUHOB 1 18.04
117 CriocoObl MoTy4eHHs! ¥ IpUMEHEHNE aTru(paTHICCKUX aMHUHOB 1 18.04
118 AMHHOKHCIIOTBI: HOMEHKJIATypa U U30Mepus, (pu3ndeckre CBOMCTRA. 1 93.04
OTnenbHbIC MPEICTABUTENN 0-aMUHOKHCIIOT '
119 XUMHUYECKUE CBONCTBA aMUHOKHUCIIOT, UX OMOJIOTUYECKOE 3HAYCHHE 1 93.04
aMUHOKUCIIOT. CHHTE3 M THJIPOJIN3 MENTH]IOB '
120 XUMHUYECKUE CBONCTBA AaMUHOKHUCIIOT, UX OMOJIOTUYECKOE 3HAYCHHE 1 2504
aMUHOKUCIIOT. CHHTE3 M THJIPOJIN3 MENTH]IOB '
121 benku xak npupoaHble NOJUMEPBI; CTPYKTYphI OETKOB 25.04
122 XUMHUYECKUE CBOMCTBA OEKOB 02.05
123 A3zoTcoepikalye reTepolKInIecKkue coennuenus. HykinenHoBbie 1 02.05

KHCJIOTBL: COCTaB, CTPOCHHUC U Ounosoruyeckas PpOJb




AzoTcozeprkalye reTepouuKiIndeckue coennuenus. HykinenHosbie

124 1 07.05
KHCJIOTBI: COCTaB, CTPOCHHE M OMOJIOrHYeCKast pojb

125 IIpakTuyeckas padora Ne 4. Pemienue 3KcnepuMeHTAIBHBIX 32/1a4 10 1 07.05
TeMe ""A30Tco/epiKale OpraHuYecKne coeTMHeHus '

126 IIpakTuyeckas padora Ne 5. PemeHue s3kcnepuMeHTAIbHBIX 32124 110 1 14.05
TeMme ""PacniosHaBaHue OPraHUYecKNX coeuHeHni"

127 Pemenue 3aa4 u ynpaxxHeHH 1o Teme 1 14.05

128 KonTpoabHasi paéora no teme ""A3oTcoaep:kainiie opraHudeckme 1 16.05
coequHeHusn"

129 OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COSTMHEHUH ¥ METOIbI 1 16.05
WX CHHTE3a —IIOJTMMEPHU3AIINS U TIOJTMKOH ICH IS

130 [Tnactmacchl. YTunu3arus u nmepepadoTKa IIacTHKa 21.05

131 DnacToMephl: HaTypalbHBIM CUHTETHYECKHE Kaydyku. Pe3nHa 21.05

132 Bonokna: HaTypanbHble, HICKYCCTBEHHBIE, cUHTeTHYecKue. [lomumepnt 1 93.05
CHeIHaIbHOTO Ha3HAUYEHHUS

133 IIpakTuyeckas padora Ne 6. Pemienue 3kcnepuMeHTAIbHBIX 32/1a4 110 1 93.05
TeMme ''Pacno3HaBaHMe IUIACTMACC M BOJIOKOH"

134 O060011eHre U cUcTeMaTU3allisa U3YYEHHOTO MaTepuala o TeMe 1
"BbrICOKOMOJIEKYIpHbIE COCTUHEHUA"

135 pe3epBHOE BpeMst 1

136 pe3epBHOE BpeMst 1

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136




11 KJIACC

KonnuectBo yacos

No Tema ypoxa KoHuTpons [TpakTn Jlara nsysenus DneKTpOHHBIC TH(PPOBBIC
n/n Bcero HbBIE YECKHUE 00pa3oBaTENIbHbBIE PECYPCHI
paboThl paboThl
Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM .
1 1 http://school-collection.edu.ru/
ajieMeHT. M30Tonsl
https://educont.ru/?utm_sourc
AtomMm. CocTaB aTOMHBIX s1ep. XUMUYECKUI e=eljur
2 sneMenT. V30Tombl. SIaepHble peakium 1 https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
3 CtpoeHnue IeKTPOHHBIX 000JI0YEeK aTOMOB, 1
KBAHTOBBIC YMCJIa
4 Knaccudukanust XaMUIeCKHX SJIEMEHTOB 1
(s-, p-, d-, f-a;memenTHI)
5 Pacnpeznenenue 31eKTpOHOB 10 ATOMHBIM 1
opOuTasm
DNEeKTPOHHBIC KOHPUTYpAITUU aTOMOB
6 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUH
DNeKTpOHHBbIE KOH(UTYpaIlK aTOMOB
7 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUH
3 DNeKTPOHHBIE KOH(UTYpAIIUA HOHOB. 1
DNEeKTPOOTPULIATENHOCTh
9 Ilepnoanueckunt 3axoH u Ilepuoanueckas 1



http://school-collection.edu.ru/
https://educont.ru/?utm_source=eljur
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

CcUCTEMa XUMUYECKUX 351eMeHTOB JI. 1.
MenpeneeBa, CBA3b C COBPEMEHHOU
TEOPHUEHN CTPOEHUS AaTOMOB

10

Pewrenue 3ana4 u ynpaxHeHul 10 TemMe

11

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
TEME

12

Buaer xuMmudaeckoit cBsa3u. MexaHu3MBbl
00pa3oBaHusi KOBAJIEHTHOM CBSI3H.
BonopoaHas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aNMO/ICHCTBHS

13

BaneHTHOCTP U BaJIeHTHBIE BOBMOXKHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

14

HpeL[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTaB U HOMCHKJIaTypa

15

BeniecTa MoJIeKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. THurbl
KPUCTAJJTIMYECKUX PEIIETOK U CBOMCTBA
BEIECTB

16

IlonaTtue o AUCHEPCHBIX CUCTEMAx.
Hpe,[[CTaBJ'ICHI/Ie 0 KOJUIOMAHBIX paCTBOpax

17

HctunHble pacTBOPHI: HACBIIICHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

18

CrniocoObl BbIpaXKEHUsI KOHIIEHTPALH
pacTBOpOB

19

Pemrenue 3aau ¢ ucnoyib30BaHUEM
MOHATUH ""MaccoBas J0Ji1 paCTBOPEHHOTO




BeliecTna', "MoJispHasi KOHLIEHTpanus"

20

Pemrenue 3aau ¢ ucnoJib30BaHUEM
MOHATUHN ""MaccoBasi J0Ji paCTBOPEHHOTO
BemecTna', "MoJispHast KOHLIEHTpaus"

21

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYeCKUX BEIICCTB

22

CucreMmarusaius 1 00001IeHrEe 3HAHUHT 110
TEME

23

KonTponsnas pabora o temam "CrpoeHue
aroMa. [leproinueckuii 3aKOH U
Hepno;mqecxaﬂ CUCTEMA XUMHUYCCKUX
anemenTtoB . 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pa3ue BemniecTs"

24

Knaccudukanus XuMuueckux peakiuii B
HEOPraHWYECKON M OpraHuYeCKON XUMHUH.
3aK0oH COXpaHEHUsI MaCcChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS YSHEPTUHU TTPH
XUMHUYECKUX PEAKITUIX

25

Knaccudukanus XuMu4ecKuX peakiui B
HEOPraHMYECKOW U OPraHUYECKON XHUMUHU.
3aK0H COXpaHEHHUsI MaCcChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS YHEPTUHU TIPH
XUMHUYECKUX PEAKIUIX

26

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMoxuMuueckre ypaBHEHUS

27

Brrunciaenus mo YPaBHCHUAM XUMHYCCKUX
peaKLII/Iﬁ U TCPMOXUMUYCCKHUM YPABHCHUAM

28

Brrunciaenus mo YPaBHCHUAM XUMHUYCCKUX




peaKuHﬁ U TCPMOXHUMHNYCCKHUM YPABHCHUAM

29

CKOpOCTh XMMHUYECKOM peaklinu, e€
3aBUCHUMOCTb OT Pa3JINYHBIX (PaKTOPOB.
Kartanu3 u xkaraimn3aropsl

30

CKopoCTh XUMHUYECKOH peaKilnu, eé
3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
Kartanu3 u xkaraimn3atopsl

31

['omoreHHsIe ¥ reTeporeHHbIE peaKIuu

32

[IpaxTueckas padorta Ne 1 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW pEaKInu"

33

OO6paTumble ¥ HEOOPATUMBIE PEAKIINU.
XUMHYECKOE PaBHOBECUE

34

[IpakTruueckast pabota Ne 2 o Teme
"Bnustaue pa3nuaHbIX GaKTOpoOB HA
MOJIO)KEHNE XUMHYECKOTO paBHOBECHS "

35

DIEeKTPOTUTHIECKAs JUCCOIHALIHS.
CusnbHbIe U cita0ble 27eKTpoauThl. CTETeHb
IUCCOLIMAIAN

36

Hounnoe npoussenenue Boasl. Cpena
BOJIHBIX PacTBOPOB. BomopoaHbIi
nokasarens (pH) pactBopa

37

IMuaponus coueid. Peakiuu, npoTekaroime
B pacTBOpax AJICKTPOJHUTOB

38

IIpaktuyeckas padora Ne 3 o reme
"X1MHYECKHE PEAKLIUU B pacTBOpax
IEKTPOJIUTOB"

39

OKHCITUTETbHO-BOCCTAHOBUTEILHBIC




peakuuu. BaxxHelme OKUCInTeNnu u
BOCCTaHOBUTEIH

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

40 peakuuu. BaxxHeume OKucIuTeny u
BOCCTAaHOBHTCIIH

41 Merton 31eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

42 Mertop 31eKTPOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

43 DIEeKTPOJIN3 PACTBOPOB U PACTIIABOB
BEIIECTB

44 Pemrenue 3aga4 pa3nu4HbIX TUIIOB

45 Pemenue 3aga4u pa3nudHBIX THIIOB

46 CucreMaruzanys 1 0000IIeHEe 3HAHNUI 110
teme "XuMHUYECKHEe peakiuu"

47 KonTtponsHas padoTa o teme
"Xumuueckue peakiuu"
[Tonoxenue nHemeramioB B [lepuoanueckoit

48 CHUCTEME XMMHYECKHUX 3y1eMeHToB /I, H.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atroMoB. Du3nyeckue CBOMCTBA HEMETAIIOB

49 AJtoTponisl HEMETaUIoB (Ha IpUMeEpe
KHCIopo/a, cepsl, pocdopa u yriuepoaa)

50 Bonopona: nonyuenue, puzndeckue u
XUMHUUYECKUE CBOMCTBA. [ napuabl
["asiorensl: HaX0X/I€HUE B PUPOJIE,

51 crnocoObl NOJTy4YeHuUs1, PU3UUECKUE U

XHMHUYECKHE CBOMCTBA




lanorenoBonopoasl. Baxuenmue

52 KHCIIOPOICOACPIKAIINE COCTUHCHIS
TaJIOTCHOB
l'anorenoBonopoasl. Baxuenmue

53 KHCIIOPOJICOACPIKAIINE COCTMHCHHSI
TaJIOTCHOB
l'anorenoBonopoasl. Baxunenmue

54 KHCJIOPOJICOACPIKAIITUE COCTUHEHUSI
TaJIOTCHOB
JlaGopaTopHbIe U TPOMBIIIICHHBIC

55 CHOCOOBI TOJTYYEeHHSI TaJIOTE€HOB.
[IpuMeHeHre rajJoreHoB U X COCIUHEHNN
[IpakTueckas padota Ne 4. Pemenue

56 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"T"anorensr"
Kucnopon: naboparopusie u

57 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYYECHHUSI,
(buznyeckue U XuMU4ecKre CBONCTBA.
O3oH. [IpuMeHeHue kuciopoaa U 030Ha

58 OKcHIBI ¥ TIEPOKCHUIBI

59 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

60 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI

61 noytyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

62 CepoBosiopo, Cynb(uIbI

63 Kucnopoacoaep:xaiine COeTMHEHHS CEPBI.

OCOOEeHHOCTH CBOUCTB CEPHOM KUCIIOTHI




Kucnopocoaepikaiiyie CoeIMHEHUS CEPBI.

64 . .
OCOoOEeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

65 Pemenue 3a1a4 1 ynpaXHeHUH IO TeMe
[Ipaktudeckas padora Ne 5. Permenue

66 IKCIIEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa
u € coeMHeHUs"
A30T: Hax0XJIeHHE B IPUPOJE, CIIOCOOBI

67 MoJyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBA. AMMHUAK, HUTPH/IBI
A30T: Hax0X/IeHHE B IPUPOJE, CIIOCOOBI

68 MOJTy4eHUsI, GU3NIECKHAE U XUMHUECKHUE
CBOMCTBA. AMMHAK, HUTPH/IBI

69 Kucnopozacoaepsxariye coeinHEHHS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

70 Kucnopoacoaepxaiine coequHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

71 [IpuMeHeHue a30Ta U €ro COeAMHEHUM.
A30THBIE yI0OpEeHUS

72 Pemenne 3a1a4 u ynpaxHeHU 110 TeMe

73 ®docdop. Haxoxenue B npupoe,
(bu3nuecKkrue U XMMHUYECKUE CBOMCTBA

74 Oxcunsl hocdopa, pochopconepxaiine
kucnoTbl. Conu GocPopHON KUCTOTHI

75 Oxcunsl hocdopa, pochopconepxaiine
kucnoTel. Conu GpochopHOit KUCTOTHI

76 [Tpumenenue docdopa u ero coeMHEHUH.

dochopubie yanoOpeHus




[Ipaktudeckas padora Ne 6. Pemenue

77 JKCIIEPUMEHTAJIbHBIX 3371a4 10 TeMe "A30T
u dochop u ux coenuHeHU"
Yriepo: HaxoXJIeHUE B IPUPOJIC,

78 QIUIOTPOIHBIE MOAN(DUKAIINY; PU3HUECKHIE
Y XUMHYECKUE CBOMCTBA, MPUMCHCHHE

79 Oxcun yriepoaa(ll), 0}(01/1)1 yriepoaa(lV),
YTOJIbHAs KUCJIOTA U € COJH

80 Pemenne 3a1a4 pa3mMyHBIX THIIOB

81 Pemenue 3a1a4 pa3InIHBIX THIIOB
Kpemuuii: Haxok1eHUe B IPUPOJIE,

82 CTIIOCOOBI IOJTYYEHUSI, PU3UIECKUE H
XUMHUYECKUE CBOMCTBA

83 Oxkcun kpemuaus(1V), kpeMHHEBasT KHCIIOTA,
CHIIUKAThI

84 [IpumeHeHre KpEMHHS U €ro COCTUHEHUH.
CrekJio0, €ro noyryueHue, BUAbI CTEKIIA

85 I'enetnyeckas cBsI3b HEMETAJIOB

86 Pemenue 3aga4 pa3audHbIX TUIIOB

87 Pemenue 3aga4 pa3audHbIX THIIOB

88 CucremaTu3zanus 1 00001IeHHe 3HAHUN IO
teme "Hemeramibr"

89 CucremaTu3anus 1 00001IeHHe 3HAaHUN IO
teme "Hemeramibr"

90 KonTponsHas pabota no Teme
"Hemeranmner"

91 AHanu3 pe3ylnbTaToB KOHTPOJIBHON paboTHl,




KOPPEKIHS OINO0K

92

ITonoxxenne merainos B Ilepuoanyeckon
CHUCTEMEC XUMHNYCCKUX DJICMCHTOB.
OCOoOGEeHHOCTH CTPOCHUS JEKTPOHHBIX
000JI0YEeK aTOMOB METAJUIOB

93

OO0mue ¢puznyecKkrue CBOMCTBA METaIIOB.
HpI/IMCHCHI/Ie METAJIJIOB B 6I)ITy U TCXHHUKE

94

OO6mue ¢puznueckre CBOMCTBA METAIIOB.
HpI/IMCHCHI/Ie MCTaJIJIOB B 6I)ITy U TCXHHUKE

95

Crnasel MetasuioB. Kopposust Mmetannos

96

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

97

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

98

DIIEKTPOXUMHUYECKHUIN P HATPSKECHUI
MeTtaioB. O0mme crnocoObl MOTydeHUs
METaJlJIOB

99

OO6mras xapakTepuctuka MetayioB |A-
rpynibl [lepruoandeckoi cucTemMbl
XUMHUUYECKHUX AJIeMeHTOB. HaTpuil u kanwuii:
noytyueHue, GU3nYecKue 1 XuMUIEeCKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEIUHEHNMN

100

OO6mas xapakTepucTuka MetamioB |A-
rpymnmnsl [lepuoauueckoit cucTeMbl
XUMHYECKUX dTIeMeHTOB. HaTpwii u kammii:
noytyueHue, GU3NIecKue 1 XUMUIECKHe
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COCIUHEHUN

101

COCI[I/IHGHI/IH ICJIOYHBIX MCTAJIJIOB




Oo6mas xapakrepuctuka MetawioB [1A-
rpynnsl [leproauyeckoi cucrteMsl
XUMHUYECKUX JIEMEHTOB. Maruuii u

102 .
KaJIbLIWI: TIoJTydeHue, Gusndeckue u
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

103 Coenunenns metamioB 1A rpymmsr

104 JKEcTKOCTh BOJIBI U CIOCOORI €€
YCTpaHEHHS

105 AnroMuHMIL: onydyeHue, Gpu3nyeckue u
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
AmpoTepHbIe cBOWCTBA OKCHIA U

106 TUAPOKCH/IA aTFOMHUHUS,
TUAPOKCOKOMIUICKCHI aTFOMUHHMS, X
MIPUMEHCHHE

107 Pemenue 3aga4u pa3auvHBIX THIIOB

108 Pemenue 3aga4u pa3auvHBIX THIIOB

109 I'eneTnyeckas CBsI3b METAJIJIOB IJIaBHBIX
IO ATPYIII
[Ipaktuueckas padota Ne 7. Permenue

110 AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME
"Mertasuibl IJ1aBHBIX oArpymmn"
OO6mras XxapakTepucTHKa METALJIOB

111 no6ounsIx noarpynn (b-rpymm)
[Teproauieckoi CUCTEMbI XUMUYECKUX
9JIECMEHTOB

112 du3nyecKre U XMMUYECKHE CBOMCTBA

XpoMa U €ro COCI[PIH@HPIIZ, HUX MIPUMCHCHUC




duznueckre 1 XUMHUYECKUE CBOUCTBA

113 XpOMa U €r0 COSUHEHUN, X PUMEHEHUE
Baxwueline coelMHEHNs] MapraHiia.

114 IIepmaHranar kanus, €ro OKHCIUTEIbHBIE
CBOMCTBA
Baxwueline coelMHEHNs] MapraHiia.

115 [Tepmanranat Kanusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA
dusnyeckre 1 XUMHUYECKHE CBOMICTBA

116 xKenesza u ero coenuHeHui. [lonydenne u
MIPUMEHEHHE CIIJIAaBOB XKeje3a

117 CoeanHeHns Kejie3a, MX CBOMCTBA

118 dusnyueckre 1 XUMHUUYECKHE CBOIICTBA MEIH
1 €€ COeTMHCHUH, NX TPUMEHEHNE
duszndeckne ¥ XUMHYIECCKIE CBOMCTBA

119 [IMHKA ¥ €TO COCTUHECHHM, UX TIPUMEHEHHE.
' ApOKCOKOMITIEKCHI IIMHKA

120 I'eneTnueckas CBSI3b METAJIOB IMOOOYHBIX
IO ArPYIITT

121 I'eneTnueckas CBSI3b METAJIOB IMOOOYHBIX
MOATPYII
[IpakTuueckas pabota Ne 8. Pemenue

122 AKCIIEPUMEHTAJIBHBIX 337124 I10 TEME
"MeTaibl TOOOYHBIX MOATPYIH"

123 Pemrenue 3agau pa3auyHbIX TUIOB

124 Peurenue 3agau pa3auyHbIX TUIIOB

125 O0o00IIcHNE B CHCTEMATH3aLIH

HU3YUCHHOI'O MaTepurajia 1o TeMcC




"Mertauier"

126 KonTtponsHas padora no teme "MeTtasibr" 1

127 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paOOTHI, 1
KOPPEKIHS OIHUO0K
Ponb xumun B o6ecrieueHuu yCTOMYUBOTO

128 pa3BuTus yenoBeuecTBa. [lonstue o 1
Hay4HBIX METOJIaX MCCIICIOBAHUSI BEIIECTB
Hayunple npuHIUIIBI OpraHU3aIiH

129 XUMHUYECKOTO MPOU3BOJICTRA. 1
[TpombIieHHBIE CTIOCOOBI TTOTYICHUSI
BaXXHEHUIITNX BEIIECTB

130 XUMUYECKOE 3arpsi3HEHUE OKpYKaromIei 1
CpeIbl ¥ €ro MOCIIEICTBHS

131 XUMUS U 3JJ0POBBE YEIIOBEKA. 1
JlekapcTBEHHBIE CpeICTBA

132 Xumud uiy. Poas xumuu B o0ecrieueHuun 1
MUIIEBOM 6€30MacHOCTH

133 KocMmernueckue u napdromepHbie 1
cpenctBa. beitoBas xumus
XuMUs B CTPOUTENILCTBE. BaxkHeliue

134 CTPOUTENbHBIE U KOHCTPYKIITMOHHbBIE 1
MaTepuabl

135 XUMHUS B CEIbCKOM XO3SIICTBE. 1
Opranuyeckrie 1 MUHEpaJIbHbIE yI00peHus

136 CucremaTu3anus 1 0000IIeHne 3HAHUN TI0 1
TEMe

OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 10 kmace/ Epemun B.B., Kyzemenko H.E., Teperun B.U., JIpo3nos A.A., Jlyaun
B.B.; nox penakuueii JIlynuna B.B., O61iecTBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO
«IPODAy»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenuer»

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlynun B.B.; moxg
penaxuueii Jlyauna B.B., OO0miecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

* Xumus, 10 xkmace/ I'abpuensa O.C., Octpoymos U.T'., Cnaakos C.A., AKIIMOHEPHOE
obmectBo «M3natenbctBo «IIpocBemnieHuey

» Xumus, 11 xkmace/ IN'abpuensa O.C., Octpoymos U.T'., Cnagkos C.A., JIéskun A.H.,

AxnmonepHoe obmectBo «M3naTenscTBo «IIpocBerienue

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA
Hacronpnas kaura yuurens xumun. 10 kinacc. O.C.I'abpuensn. "bauk u K" 2001rox
INabpuensu O.C. HacronpHas kaura yautens. Xumus 11 kiace: B 2 4./ O.C.I'abpuensH,

I'.I".JIsicoBa, A.I".BBenenckas.-:JIpoda, 2003

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET

1. http:/ffiles.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-
7ed204f861fa/index.htm

https://vk.com/chem_klgd

http://www.chemnet.ru/

http://www.alhimik.ru/



http://him.1september.ru/

http://www.hemi.nsu.ru/

http://www.chemistry-43school.narod.ru/

2. http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-
c5dcld3e64c5/index.htm

3. http://files.school-collection.edu.ru/dlIrstore/80de813e-a63b-3a19-5a8a-
5f9e3701406a/index.htm

4. http://files.school-collection.edu.ru/dlIrstore/falf830c-9d8f-0b17-d3el-
fa4a4193333e/index.htm

5. http://files.school-collection.edu.ru/dlrstore/73ccda2d-12a7-ccd3-233c-
1ec5450c05f0/index.htm

6. http://files.school-collection.edu.ru/dIrstore/76f609e3-5da6- 7559-4264-

68d3548bb069/index.htm



