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HOACHUTEJIBHASA 3AIIUCKA

PaGouas mporpamMma mo XMMHH Ha ypOBHE CpeqHero oomiero obpa3zoBaHusi pazpaborana
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanun», TpeOOBaHWN K pe3ylbTaTaM OCBOEHHsS (eaepalbHON  00pa3oBaTEIbHOM
nporpaMmbl cpeanero oobmero o6pazoBanusi(P@OII COO), npeacraBieHHbIX B PDenepanbHOM
rocyfgapctBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickorr deneparnmm,
peann3yoIMX 0OCHOBHBIE 00pa30BaTEIbHBIE IPOTPAMMEBI, U OCHOBHBIX IMOJIOKEHHH «CTpaTeruu
pasButus BocnuTanusi B Poccuiickoil @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YYEHHs] 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. UM3yuenme mnpenmera,
peasinzyemoe B YCIOBHUSAX AU PepeHIupOBaHHOTO, NPOQUIBHOIO O0O0Y4YEeHHs, TPU3BAHO
obecnieunTh 0O0I1E00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIUISl afanTalii UX K OBICTPO MEHSIOIIUMCS YCIIOBHUSIM JKH3HH B COIIMyME, a
TaKKe JUIsl MPOJIOJDKEHHs oOydeHuss B OpraHuzalusx Npo¢ecCHOHAIbHOro oOpa3oBaHMs, B
KOTOPBIX XUMHUS SIBIISIETCS OJJTHOHM M3 MPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHAuYEHHE TpeaAMeTa «XUMUS» TOIydaeT MOJPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUHM € OCHOBomojararomumu nosoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CIICIYIOIINE BBITIOTHIEMBIC
POrpamMMOi 10 XUMHH (PYHKIIHU:

¢ UH(pOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod oOecnedynBaeT MOTydeHHe
NPEJCTAaBICHUS O LIENAX, COJEpXaHWM, OOIIel cTpaTeruu oOydeHHs, BOCHUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpas ~ IpeAyCcMaTpuBaeT  ONpe/eleHue:
IPUHLUIOB  CTPYKTYpHUPOBaHMs M  MOCJIEJOBAaTEIBHOCTH H3Y4EHHUs  y4yeOHOTo
MaTepualla, KOJMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTepUCTHK; IMOAXOJO0B K
(OpPMUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTIDKEHUM O0O0ydaroluxcsi B paMKax HUTOroBOM arrectauMu B (OpME €IUHOIrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3Y4EHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE IPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUSHHUS
B paMKax  OTIEJIbHBIX  MNpoduiel, MperycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpPUPOBAHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEP)KaTENIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT NpUMEpPHOE pacrpesieeHue yueOHOro BpeMeHH, PEKOMEHIyeMOro il U3y4eHUs
OTJICJIbHBIX TEM;

e QpeylaraeT NPUMEpPHYIO I0CIIEA0BAaTENbHOCTh M3Y4EHHUs Yy4eOHOro marepuana ¢
y4€TOM JIOTUKH OCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€Hi;

e aéT METOAMYECKYI0 MHTEpIpeTalyio Mejded U 3aJad H3yuyeHHUs IpeaMera Ha
yriIyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMSI OCHOBHOH 00pa30BaTeNIbHOM MPOTpaMMBbl CpeAHEro oouero oOpa3oBaHUsS
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TaKKe C YYETOM OCHOBHBIX BUJOB
y4eOHO-TI03HABaTeIbHBIX JEHCTBUI OO0YdYarolIerocss IO OCBOEHHUIO COJEp KaHUs
npeaMera.

I[lo BceM Ha3BaHHBIM TO3MIUSAM B HpOorpaMMe IO XUMHHM HpPEIyCMOTpeHa

MIPEEMCTBEHHOCTh C OOy4eHHeM XHMHUU Ha YpOBHE OCHOBHOro o0miero oOpa3oBaHus. 3a
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mpelenaMi  yCTAaHOBJICHHOW MPOrpaMMON 1O XUMHUHM  00s3aTeNbHOW  (MHBapUaHTHOMN)
COCTaBJISIOLIEH CO/EPKAHUS Y4EOHOTO MpeaMeTa «XUMHUsD» OCTaETcsi BOBMOKHOCTh BbIOOpaA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpo¢uiist 00ydeHusI.

B cootBerctBUM ¢ koHuentyaidbHbIMU mojoxkeHusMu PIOC COO o HazHAueHUH
peaMeToB 0a30BOT0 U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHInpoBaHHOTO 00yIeHUs Ha
YpOBHE cpeliHero oO1iero o0pa3oBaHusi XUMHUS HA YPOBHE YriayOJEHHOIO M3y4yEHUs HaIpaBJIEH
Ha peajlu3alui0 IPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHMUYECKOTO
o0pa3oBaHusi B paMKax HW3y4YEHHs CIEHUAIBHBIX E€CTECTBEHHO-HAYyYHBIX W XHUMHUYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero rnpodeccuoHalbHOTO 00pa3oBanus. B aToil cBs3u
U3y4YEeHHUE TIpeaAMeTa «XUMUS» OpPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha pACLIUPEHUE U
YIIIyOJICHHE TEOPETHUUYECKOM W TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCS, BBIOPABIIUX
onpeaenéHHbI Mpoguiib 00y4eHHs, B TOM YHUCIIE€ C MEPCHEKTUBOM MOCIEAYIOMIEr0 MOIyYeHUS
XMMHUYECKOTO 00pa30oBaHUs B OpraHMu3alusax npodeccuonanbHoro odpazoBanus. Hapsany ¢ atum,
B cBere TpeboBanuiik ®I'OC COO Kk miuaHUpyeMbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa30BaTeNIbHOM MpOrpaMMbl CpPEJHEr0 OOIIEero 0O0pa3oBaHUs M3ydeHHUE MpeaMeTa «XUMUs»
OPUEHTHPOBAHO TAK)KE HA PELIEHUE 337a4 BOCIUTAHUS U COLIMAIBLHOTO pa3BUTHS 00ydaromuxcs,
Ha (OPMHUPOBAHHE Y HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUHN pallMOHaIU3aIH y4eOHOTOo
Tpyna #  OOOOMmMEHHBIX CIMOCOOOB  JCATENBHOCTH, HWMEIONUX  MEKIUCIUTTHHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  npeiMeTa «XUMHS» Ha YpPOBHE YIiIyOJIEHHOTO M3Y4YEHHUsS SBISIOTCS
yriyonéHubie Kypchl — «Opranudeckas xumus» U «OOmas u Heopranudeckas xumus». [Ipu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOUN OpraHu3aluy COJAEp)KaHUs 3TUX KypCOB B
mporpaMMe 1Mo XUMHUH 3a OCHOBY MpUHATH nojioxkeHuss ®I'OC COO o paznuuusx 6a30Boro u
yrayOnE€HHOTO YpPOBHEN U3yUEHUS MPEaMETa.

OcHoBy conepxaHusi KypcoB «Opranuyeckass xumus» u «OOmas U HeopraHuyeckas
XUMHUSD» COCTABIISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4€HHUs MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMNpENeIEHHOE TEOpeTUUYEeCKOe
JIOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonblIuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOJ€HHOM YpOBHE M3ydeHUs IpeaMeTa odecrieueHa
BO3MOXHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COEJAMHEHUN HAa OCHOBE PACUIMPEHUS U YriyOJeHHs MPEeACTaBICHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHHs Peaklii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUUYECKOW KUHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepuoauieckoro 3akoHa u
[leproguyeckold  CHCTEMBl  XUMHUYECKHX  JJIEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasl CBSI3b OOBICHSAETCS C
TOYKHU 3PEHHUS] SHEPreTHYEeCKUX W3MEHEHHMH mpu e€ oO0pa3oBaHHWU U pa3pyLUICHUH, a TaKkKe C
TOYKM 3pEHUs MeXaHHU3MOB e€ oOpa3oBaHus. V3ydeHWe THUIOB peakuuil JOTOIHSAETCS
(dbopMHpoBaHHEM MpeACTaBICHUN 00 JIEKTPOXUMUYECKUX MPOIECCaX U IIEKTPOIU3E PACIIIIABOB
U pacTBOpPOB BelIeCTB. B Kkypce opraHmdeckod XMMHH TpPU PACCMOTPEHHH PEAKIHOHHON
CIOCOOHOCTH COeIMHEHUH ynenseTcss oco0oe BHUMaHUE BOMpocaM 00 AJIEeKTpOHHBIX 3 dekTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUi.

Oco6oe 3HaueHne UMeeT TO, YTO Ha COJIepKaHHe KYpCOB XMMHHU YIIyOJEHHOTO YPOBHS
U3yUYeHHs Ui KJIACCOB OMpeaenéHHOro mpoduis (IJIaBHBIM 00pa3oM Ha HX CTPYKTYpy H
XapakTep JOTMOJHEHUH K 0o01Iel cucTeMe NMpeAMETHBIX 3HAHUiT) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeametsl. Tak, Hampumep, B COJEpXKaHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢uis GoJbloe 3HaYeHHE OyAyT MMETh 3JIEMEHTHl y4eOHOro Marepuana Mo ooume XumMum.
[Ipu u3yueHun mnpeaMeTa B JaHHOM Ciydae akLEHT OyaeT cjaenaH Ha OOIIHOCTh METOJIOB
MO03HAaHHUA, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUM U B (PU3HKE: aTOMHO-MOJICKYJISIpHAs TEOPHS



(MonekynsipHas Teopust B (U3MKE), 3aKOHBl COXPAHEHUS MacChl W DHEPrHH, 3aKOHBI
TEPMOIUHAMUKH, 3JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BELECTB U JIPYTOE€.

B 10 e BpeMs B cofiepiKaHUM MpeaMeTa sl KIIACCOB XMMMKO-OHOIOTHYECKOTO PO hHIIs
OoNbIIMN yAETbHBIA Bec OyIeT UMETh OpraHWYEeCcKash XHUMHSI. B 3TOM ciydae mpemaocTaBiseTcst
BO3MOJKHOCTB JJIs1 00jiee 00CTOATEIBHOTO PACCMOTPEHHSI XUMUYECKOM OpraHU3alnu KISTKH KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K IpPHUMEpPY, TaKHe CTPYKTYpHBIE
KOMIIOHEHTHI, KaK JIMMHAbI, O€JIKH, YIJIEBOJbI, HYKJICHHOBBIE KUCJIOTHI M Apyrue. [lpm stom
3HAHUS O COCTaBE U CBOMCTBAaX IpPEICTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIY’KaT OCHOBOH JJIsl U3y4€HUs CYLIHOCTH IIPOLECCOB (POTOCHHTE3A, AbIXaHNUS, TUIIEBAPEHUSI.

B mmane ¢opMmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METO/IOB MO3HAHUSI U OTBITA MPAKTHYECKOTO MPUMEHEHHUSI HAYYHBIX 3HAHUW U3ydEHUE MpeaMeTa
«XUMH» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C Y4EOHBIMHU
IpeIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX obsactell «EcTecTBEHHO-HAayUHBIE TPEAMETHI,
«MaremaTka 1 HHpopMaTHKa» U «PyccKuil S3bIK U IUTEpaTypar.

[Ipn usydeHun ydyeOHOro mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CcpeaHero ooOmiero oOpa3zoBanus (Ha 0a30BOM YpOBHE), 3aaaueid
MEPBOCTENIEHHON 3HAYMMOCTU sBisieTcsl (OpMHUpPOBaHHE OCHOB HAyKH XHMHMM Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHMS, TNPAKTUYECKOW JeATEeIbHOCTH 4YelOBEeKa U OJHOTO U3
KOMITOHEHTOB MHMPOBOW KyJbTYyphl. Perienue 3Toil 3ajauu Ha yriayOJIEHHOM YpOBHE M3y4YEHHS
IpeAMETa IPEIIoaraeT peain3auio TaKuX HeIeH, Kak:

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

Y TI03HABAEMOCTH SIBJICHUW MPUPOJIBI, O MECTE XUMHUH B CHCTEME €CTeCTBEHHBIX HAYK U
e€ Beaylieil poiau B 0OecreyeHN YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA: B PEIICHUU
MpoOJIeM SKOJOTUYECKOM, PHEPreTUUECKOW W TMHUIEBONW O€30MacHOCTH, B Pa3BUTHUH
MEIWLMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHUKOB DSHEpPruUHU, B
obecrieueHnn palMOHAIBHOTO MIPUPOIOTIOIb30BAHMS, B (dbopmMHpOBaHUH
MHPOBO33PEHHUS U 00IIeN KyJIbTYyphl UEJIOBEKA, a TAKkKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOILEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CpEAE;

® OCBOCHHME CHCTEMbl 3HAHHH, JIGKAIIMX B OCHOBE XHMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHbI MHpa: (GyHIAMEHTAIbHBIX TNOHATUN, 3aKOHOB H
TEOPUN XUMHH, COBPEMEHHBIX IPEACTABICHHI O CTPOCHHUM BEIIECTBA HA Pa3HbIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX IMPOTEKAHUS XUMHYECKHX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpAX M JUCIEPCHBIX CUCTEMaX, 00 oOmux
Hay4HbIX PUHIUIAX XUMUYECKOTO IPOU3BOJICTBA;

e (QopmupoBaHue y O0OYyYalOIIUXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHWH Ui OOBSCHEHHS KIIOYEBBIX HIeH U mpobdiem
COBPEMEHHOM XUMUU, A7 OOBSCHEHUS M MPOTHO3UPOBAHMS SIBICHHUN, HMEIOIINX
€CTECTBEHHO-HAY4YHYI0 MPHUPOAY; TPAMOTHOTO pEIICHUS MpoOJieM, CBS3aHHBIX C
XUMUEH, TMPOTHO3MPOBAHHUS, AaHAIM3a W OLEHKH C TO3ULUUH 3KOJOTHYECKOU
0€30MacHOCTH TOCTEACTBUI OBITOBO M MPOU3BOJACTBEHHOM AEATEIHHOCTH YEIIOBEKA,
CBS3aHHOM C XHMMHYECKAM TPOU3BOJCTBOM, HCIIOJb30BaHUEM U TMepepaboTKoi
BEILECTB;

e yrioyOieHue TpPEACTaBICHUNA O HAyYHBIX METOJax IIO3HAHUSA, HEOOXOJWMBIX s
MpUOOpETEeHUsI YMEHUN OPUEHTHUPOBATHCSA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX
SIBJICHUM, HWMEIOIIUX MECTO B TMpPUPOJE, B MPAKTUUYECKON JEATENBHOCTH U
IOBCEAHEBHOW KU3HU.

B mnane peanu3zanmuu TEPBOOYEPEAHBIX BOCHHUTATENBHBIX M Pa3BHBAKOIIMX (QYHKIUN
I[EJIOCTHOM CHUCTEMBI CpelHero oOIiero oOpa3oBaHUs MPHU WM3YYEHUU TpeaMeTa «XUMUs» Ha
yrayOI€HHOM ypOBHE 0COOYIO aKTYalbHOCTh MPHOOPETAIOT TaKUE IIENU U 33/1a4H, KaK:



e BOCHHUTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SIBICHUH NPUPOJBI, YBOKEHHUS K
MPOLIeCCy TBOpYECTBA B O0JACTH TEOPETUYECKHX W MPUKIAJHBIX HCCICIOBAHUN B
XUMHH, POPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKU,

® pa3BUTHEC MOTHBAIIMH K OOYYCHHUIO M IMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCTIUTAHHIO HA OCHOBE YCBOCHHSI O0OIIEYEIOBEUECKIX IIECHHOCTEH;

® PpPa3BUTHC II0O3HABATCJIIBHBIX HHTCPECCOB, HWHTCIJICKTYaJIbHBIX u TBOPYCCKUX
CHOoCOOHOCTEH 00ydJaromuxcs, (GopMHpPOBAaHUE y HHUX CO3HATEIILHOTO OTHOIICHHUS K
caMO0O0pa30BaHUIO W HEMPEPHIBHOMY OOPAa30BAaHHWIO KaK YCJIOBHIO YCIICITHOMN
podecCHOHAIEHON M OOIIECTBEHHOW JIEATEIHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBBIO M IOTPEOHOCTH B 37JI0POBOM 00pa3e KU3HU;

e (opmupoBaHuE yYMEHUH U HaBBIKOB Pa3yMHOI'O HPHUPOJONOIB30BAHUS, Pa3BUTHE
OKOJIOTUYECKOW  KYJIbTYpPhl,  MPHOOpPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HOU
3KOJIOTUYECKOU €SI TENBHOCTH.

OO01iee 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHUsS XUMHUU Ha YriyOJIEHHOM YpPOBHE
cpennero oOmiero obpaszoBanusi, cocrapiser 204 ygacoB: B 10 kmacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COILEPKAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYeCKON XMMHHU.

[Ipeamer u 3HaYeHWE OPraHMYECKOW XWMHH, MPEACTABICHHE O MHOrooOpa3wH OpTaHUYECKHX
COCIMHEHUM.

DJNeKTpOHHOE CTPOCHHE aToMa YIiiepoAa: OCHOBHOE M BO30YKAEHHOE COCTOSIHUS. BaneHTHBIE
BO3MOXKHOCTH aToMa yriiepoja. XUMHUYecKasl CBsI3b B OPraHUYECKHX COCAMHEHHAX. THUIIBI THOpUAN3aLUH
aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHOH CBs3u (OOMEHHBIN M JIOHOPHO-
aKIenTopHbIi). THUIIBI TIepEeKphIBaHUS AaTOMHBIX OpOWTajel, - U 7-CBiA3u. OjuHapHAs, JBOHHAs W
TpoiiHas cBsi3b. CIOCOOBI pa3pbiBa CBSA3EH B MOJIEKYJIaX OpraHn4ecKux BeuiecTB. [loHsTHE O CBOOOAHOM
paauKae, HyKieo(huie u JIEKTpoQuIe.

Teopus crpoenust oprannueckux coennHeHuid A.M. byTiepoBa u coBpeMeHHbIE TIPECTABICHHS O
CTPYKTYpe MOJIEKYJ. 3HAau€HHEe TEOPHH CTPOEHHsS OpPraHHMYECKHMX COETUHEHHH. MOmeKysspHble Hu
CTpyKTypHBIE (GopMynbl. CTpYKTypHBIE (QOPMYJBI pPa3IHYHBIX BHJOB: pa3BEPHYTas, COKpaliéHHas,
ckenerHas. M3omepus. Buasl m3oMepun: CTpyKTypHas, MPOCTPAaHCTBEHHAS. JJIEKTPOHHBIE dPQEKThl B
MOJIEKYJIaX OpPraHUYEeCKUX COEJMHEHNH (MHAYKTUBHBIA U ME30MEPHBIH 3(PPEKThI).

[Ipencrarnenue o kiaccupuKaluy OpraHUnYecKuX BemecTs. [IoHATHE 0 PYHKIIMOHATBLHOHN TPYyTIIIE.
l'omonorus. I'omonormueckne psapl. CucTeMaTHdeckas HOMEHKJIATypa OpPTaHWYECKHX COEAMHEHUH
(TUPAC) u TpuBHanbHbIC HA3BaHUs OTACTBHBIX MTPEICTABUTENCH.

OcobeHHoCcTH W KiIacCH(UKAIUS OpraHruecKux peakiuil. OKHCIMTEThbHO-BOCCTAHOBUTEILHBIC
PEaKI B OPTaHMYECKOW XUMHH.

OKCIIeprMEHTANbHBIE METONbl HM3y4YeHHs] BEIECTB W MX MPEBpAIIeHUH: O3HAKOMJIEHHE C
oOpa3amMy OpPTaHMYeCKWX BENIECTB W MaTepHajaMH Ha WX OCHOBE, OIBITHl 10 MPEBPAIIECHHUIO
OpPraHMYEeCKUX BEILECTB NPU HAarpeBaHUM (IUIaBJIeHHE, OOYIJIMBAaHME U TIOPEHHE), KOHCTPYHUPOBaHHE
MoOJIeJIEN MOJIEKYJI OPTaHUYECKUX BEILECTB.

YrieBoaopoabl.

Ankanbl. ['omonormueckuii psa  ankaHoB, oOmias ¢GopMyna, HOMEHKIATypa W HM30MEpHsL.
DNeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOSHIE MOJIEKYJT aKaHOB, SP°-THOPHAM3AINS ATOMHBIX OpOUTATeit
yriepoja, 6-cBsi3b. @U3nyeckre CBOMCTBA aJIKaHOB.

XUMHYECKAEe CBOWCTBA aJKaHOB: DPEAKIHMH 3aMCEUICHHSA, W30MEpPU3alld, ACTHIPHPOBAHHA,
LIUKIW3aluy, THPOIN3a, KPEKWHra, ropeHus. IIpencrtaBieHue o MeXaHM3ME PEaKIHN paguKalIbHOIO
3aMEIICHNUS.

Haxoxxnenue B npupoze. CriocoObl MOTy4eHUs] U IPUMEHEHHE aIKaHOB.

Hukmoankanel. OOmast ¢opmyna, HOMeHKIarypa u uzoMmepus. OCOOEHHOCTH CTPOEHHUS U
XUMHYECKUX CBOMCTB MaibIX (IIUKJIONPONAaH, NUKIO0yTaH) M OOBIYHBIX (LIMKIIONEHTAH, IUKIOTeKCaH)
UKI0anKaHOB. CIIOCOOBI ITOIyYeHUs U IPUMEHEHHE [IUKI0AJIKAHOB.

Ankenpl. ['omonornueckuil psan ankeHoB, obmas ¢opmyia, HOMEHKIATypa. OJIEKTPOHHOE W
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aJIKEHOB, SP>-THOPHIM3aIs aTOMHBIX OpOUTANell yrieposa, G- U
n-cBsi3u. CTpyKTypHasi W TreoMerpudeckas (LIUC-TpaHC-) m3oMmepus. Dusndeckre CBONCTBA AIKEHOB.
XHUMHUYECKHE CBOICTBA: PEaKUUU MPHUCOCAMHEHHS], 3aMEIICHUSA B O-MOJOXKEHHE MPU ABOWHON CBSA3H,
nonuMepusauuu U okucieHud. IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peaKIIMM HAa JBOMHYIO CBSI3b.
CriocoOb! OMyYeHHsI 1 IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccudukanus ankagaueHOB (CONPsDKEHHBIC, H30IHPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco0eHHOCTH 3NEKTPOHHOTO CTPOCHUS M XUMHYECKHX CBOWCTB CONPSDKEHHBIX IUeHoB, 1,2- u 1,4-
npucoearrenue. [lomumepuzanust conpskEHHBIX aueHOB. CrocoObl IMOMY4YEeHHS] W NpPHUMEHEHHE
aJKaJHEHOB.

AnkuHbl. ['oMonoruyeckuid psn  ajdkdHOB, oOmas ¢opMyia, HOMEHKIATypa M H30MEpHs.
ONEeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl aJKMHOB, SP-THOpUAM3ais aTOMHBIX opOuTaneil
yraepona. @Pu3nNYecKne CBOWCTBA aJKWHOB. XWMHYECKHE CBOWCTBA: PEAKIHMH IPHUCOEIUHEHMUS,
JUMEPH3alui M TPHUMEPHU3ALMH, OKHCIEHHs. KHCIOTHBIE CBOMCTBA AlKMHOB, HMMEIOIIHUX KOHIEBYIO
TpOiHYyIO CBsi3b. KauecTBeHHblEe peakunyd Ha TPOMHYIO CBs3b. CHocoObl MONyYeHHS U MpPUMEHEHHE
AJIKMHOB.



ApomaTudecKkue YriaeBoAoponasl (apeHbl). ['oMonoruueckwii psia apeHoB, oOmas Qopmyna,
HOMEHKJIATYpa W H30MEpUs. OIJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNBl OeH3o0Ma.
dusnueckne CBOICTBa apeHOB. XUMUYECKUE CBOMCTBA OEH30J1a M €0 TOMOJIOTOB: PEaKLUHU 3aMElICHUS B
OCH30JILHOM KOJbIE M YIJICBOAOPOIHOM paIuKaie, PeakluH MPUCOCAUHEHHs, OKHUCIEHHE TOMOJIOTOB
Oenzona. IlpencraBneHne 00 OpUEHTUPYIOIIEM ACHCTBHHM 3aMECTHTENECd B OCH30JILHOM KOJbIE Ha
MpUMepe AJKHIBHBIX PalUuKaioB, KapOOKCHIBHOH, THAPOKCHIBLHOH, aMHHO- U HUTPOTPYIIBI, aTOMOB
ramoreHoB. OcOOEGHHOCTH XWMHUYECKHX CBOHCTB crupona. [lomumepusanus crupona. CrocoObl
MOJTy4YeHHsI U IPUMEHEHHE apOMaTUYECKUX YTJIEBOIOPO/IOB.

[pupoansiii ra3. [lomytHeie HedTaHbie ra3el. HedTs n e€ mpoucxoxmenue. KameHHbI yroms u
mponykThl ero mnepepabotku. CrocoObl mepepaboTku HepTH: TMEperoHKa, KPEKWHT (TEepMHUYECKHIA,
KatanuTuueckuil), pudopmunr, nuponus. IIpomykTel mnepepaboTku He)TH, HX NPUMECHEHHE B
IIPOMBIIIIJICHHOCTHU U B 6I)ITy.

['enerndeckas cBA3b MEXAY Pa3TUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJEeKTPOHHOE CTPOEHHE TajOreHIPOM3BOAHBIX YIJIEBOIOPOIOB. Peakiiny 3aMerieHus rajoreHa Ha
TUJPOKCOTPYIIY, HUTPOrpyINy, LUAHOTPYyNIy, amMuHOrpynmy. JlelicTBUE€ Ha TajOreHIpPOU3BOJIHbIE
BOJIHOTO M CIIMPTOBOI'O pacTBOpa WENOUYU. B3auMoneiicTBue AUTAION€HAIKAHOB C MAarHUEM W IIUHKOM.
[ToHATHE 0 METAIIOOPTAaHUYECKUX COETUHEHUSX. VICTI0ONb30BaHNEe TraJIOTeHIPOU3BOIHBIX YTIEBOAOPOOB
B OBITY, TEXHUKE U TIPU CUHTE3€ OPraHMYECKUX BEIICCTB.

DKCIepUMEHTAIIbHBIE METOJIbI U3YUYCHHUsl BEUIECTB M WX MPEBpAICHUN: H3y4YeHHE (HUIUUIECCKHX
CBOWCTB YTJIEBOJIOPOIOB (PaCTBOPUMOCTH), KaUECTBEHHBIX PEAKIHI YIIIEBOJOPOIOB PA3IMYHBIX KIIACCOB
(obecriBeunBanre OpOMHOW WM HWOMHOW BOIBI, pPacTBOpa IIepMaHTAaHATa Kallks, B3aUMOICHCTBHUE
alleTWJICHa ¢ aMMHAYHBIM pacTBOpoM okcuma cepedpa(l)), kadecTBeHHOEe OOHapyKeHHWE yriepoja Hu
BO/IOPO/Ia B OPTaHWYECKUX BEIIECTBAX, IMOJyUYEHUE ITUJIICHA W W3YYEHHE €ro CBOWCTB, O3HAKOMJICHHE C
komuteknusMu «HedTtb» 1 «YTomp», ¢ oOpa3lamu IiactMace, KaydyKoB M PE3UHBI, MOJICITHPOBAHHE
MOJIEKYJT YTII€BOAOPOAOB U TaJIOT€HIPON3BOJHBIX YTIEBOJOPOOB.

Kucsopoacoaepxamme opranudeckue coelMHeHmsl.

[IpenensHble OgHOATOMHBIE CIUPTHL. CTpocHHME MOJICKYN (Ha MpUMepe METaHOa W DTaHOJA).
T'omonoruueckuii psa, odmias (opMmysa, U30MepHs, HOMEHKIATypa M Kiaccudukanus. DPusndeckue
CBOWCTBA TMpENENbHBIX OJHOATOMHBIX CHHUPTOB. BOmOpomHbIE CBSI3M MEXAY MOJEKYJIaMH CIHPTOB.
XWMHUYECKHE CBOWCTBA: pEAaKIHWH 3aMelIeHUs, JeruapaTalif, OKHCIEHHs, B3aMMOACHCTBHE C
OpPTaHWYECKMMH ¥ HEOPTaHWYEeCKHMMH KHcCiIoTamu. KadecTBeHHas peakimus Ha OTHOATOMHBIE CITHPTHI
JleficTBrie OJTaHONAa W METaHOJIA Ha OpraHu3M udenoBeka. CrocoObl TONyYEHHs W MPUMEHEHHE
OJTHOATOMHBIX CITUPTOB.

[IpocTsie >2¢gupsl, HOMeHKIaTypa 1 n3oMepus. Oco0eHHOCTH (PU3NIECKUX M XUMHYECKIX CBOWCTB.

MHOroaToOMHBIE CIUPTHI — ATHJICHTINKONh W TiniepruH. Ou3ndeckne m XUMHYECKHE CBOICTBA:
peakIuM 3aMelleHusl, B3aUMOJEWCTBHE C OpPraHWYeCKMMH W HEOPraHWYEeCKHMH KHCJIOTaMH,
KauecTBeHHAs peakiys Ha MHOTOATOMHBIE crupTel. llpencraBienne o MeXaHH3ME peaKIHi
HyKJIEOpIIBHOTO 3aMenieHus. JlelictBue Ha oprann3M demnoBeka. CriocoOBl TOMYYEHUSI W IpUMEHEHHE
MHOTOaTOMHBIX CITUPTOB.

@®enon. CTpoeHHE MONEKYJIbl, B3aWMMHOE BIHSHUE THUAPOKCOTPYNIBI W OEH30JBHOrO SIpa.
dusndeckue cBoiicTBa Genona. OCOOEHHOCTH XUMUYIECKHX CBOHCTB (heHOna. KauecTBeHHBIE peakny Ha
¢denon. Tokcnunocts (heHonma. CriocoObl monmydeHus U npuMeneHue (ernona. deHondopmanbaeruaHas
cMoa.

KapOonunbHbIE COeMUHEHHUS] — ajbACTHIB W KETOHBI. JJIEKTPOHHOE CTPOEHHE KapOOHWIBHOM
rpymmbl. ['oMonornyeckue psapl adbAETUI0B U KETOHOB, 00IIast ¢popMyia, H30Meprus U HOMEHKIIATypa.
du3nveckrne CBONCTBA aNBIACTHIOB U KETOHOB. XHMMHYECKHE CBOWCTBA aJIbJIETHJIOB M KETOHOB: PEAKIIHU
npucoennHenus. OKUCIIEHNe albJIETHA0B, Ka4eCTBEHHbIC peaKInK Ha anmbaeruibl. CriocoObl MOoMydeHus
Y IPUMEHEHHE aJIbJIETU/I0B U KETOHOB.

OmHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHCIOTBHL. (OCOOEHHOCTH CTPOEHUS MOJEKYI
KapOOHOBBIX KUCIOT. M3oMepus u HOMeHKIaTypa. Du3nveckne CBONCTBA OMHOOCHOBHBIX IPENEThHBIX
KapOOHOBBIX KHCIIOT. BomopomHBIE CBSI3M MEXKIYy MOJNEKYlTaMH KapOOHOBBIX KHCIOT. XHWMHYECKHE
CBOIWCTBA: KHCIJIOTHBIC CBOWCTBA, peakmusi 3Tepu(UKalN{, PEAKIUHd C y4acTHEM YIIIEBOJOPOIHOTO
panukana. OcoOEHHOCTH CBOMCTB MypaBbMHOHN KUCIOTHL. [loHATHE O MPOM3BOIHBIX KAPOOHOBBIX KHUCIOT
— CIIOXKHBIX 3dupax. MHoroodOpazue KapOOHOBBIX KHCIOT. OCOOEGHHOCTH CBOWCTB HENpPEAENbHBIX HU
apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, JUKApOOHOBBIX KHCIOT, THAPOKCHUKAPOOHOBBIX  KHUCIOT.
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[IpencraBuTeny BHICHIMX KapOOHOBBIX KHCJIOT: CTCaPUHOBAs, MAJLMUTHHOBAs, OJICUHOBAS, JUHONEBAS,
JquHoeH08as KUCIO0ThI. CITOCOOBI MOTYYEHUsT U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie »¢upbl. ['oMonmoruyeckuii psig, obOmas ¢dopMmyina, H30MEpUs MW HOMEHKIATYpaA.
OusnyecKkrue U XUMUYECKIE CBOMCTBA: TUIPOIN3 B KUCIION U IIEIOYHOU CpEJIe.

XKupsl. Ctpoenue, Gpu3nvecKkue U XUMHUYSCKHE CBOWCTBA KUPOB: THIPOJINU3 B KUCIIOW H IIETIOUHON
cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJCPXKAIIUX OCTATKU HEMPEACIbHBIX KUPHBIX KUCIOT. JKUpHI B
MIPUPOJIE.

MbL1a KaK COJU BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE ICHCTBHE.

OOmas xapakTepucThKa yriaeBojoB. Kiaccudukaius yrieBogoB (MOHO-, JU- U MOJUCAXaPHIbI).
MoHocaxapuipl: TJIIOKO3a, (DpykTO3a, rajakro3a, pu0o3a, ne30kcupruOo3a. Ddu3nuecKkue CBOWCTBA H
Haxoxaenue B npupoae. dDorocuHTe3. XUMHUUECKUME CBOMCTBA TJIIOKO3bI: PEAKIMU C YYaCTHUEM
CIUPTOBBIX U aJILIACTUIHONW TPYIII, CIIUPTOBOEC U MOJIOYHOKHUCIIOE OpokeHue. [IpruMeHeHue TitoKo3bl, eé
3HAYEHUE B IKU3HEACITENLHOCTH opraHu3ma. Jlucaxapuuel: caxapo3a, MajabTo3a U JIAKTO3a.
BoccranaBnmBaromue 1 HEBOCCTaHABIMBAIONTINE Auicaxapuasl. ['uaponns aucaxapuaoB. Haxoxaenue B
npupoje u npumeHerue. [lomucaxapuasl: Kpaxmall, TIIMKOTEH U 1eutiono3a. CTpoeHne MakpoOMOIEKYl
Kpaxmaia, TJIMKOreHa M LeJUToyio3bl. dusznueckue CBOWCTBA Kpaxmaia M UEUIIOJNI03bl. XHUMHUYECKHUE
CBOMCTBA KpaxmaJia: THAPOIN3, KAUECTBEHHAS PEAKIMs C MOAOM. XUMHUYECKHE CBOMCTBA IIEJUTIOJIO3HI:
THAPOJIN3, TONTydYeHUE d3PUPOB 11e/UTH0JI03b1. [ToHATHE 00 MCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHbIN
IENK).

3KCHepI/IMeHTaHBHBIe MECTOJIbI U3YUYCHUA BCIICCTB U UX HpeBpameHHﬁ: PacTBOPUMOCTE PA3JIMYHBIX
CITUPTOB B BOJIC, B3aMMOJICHCTBHE ITaHOJA C HATPUEM, OKHCJICHHE ITHJIOBOTO CIUPTA B aJIBJICTH] Ha
packain€HHOW MENHOM IPOBOJIOKE, OKWCIEHHWE STHJIOBOTO CHHUpPTa JUXPOMATOM Kains (BO3MOXKHO
WCIIONIb30BAaHUE BHJICOMATEPUANIOB), KAauECTBEHHBIC pPEaKIMd Ha aJIbACTHABl (C THIPOKCHIIOM
muammuHcepeopa(l) u  rumpokcumom wmemu(ll)), peakiust rmnepuHa ¢ rugpokcugom  meau(ll),
XUMHUYECKHE CBOWCTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aMMOJICHCTBHE pacTBOpa TIIFOKO3BI C
ruapokcunom Memu(ll), B3anMopaelicTBre Kpaxmana ¢ MOAOM, PEIICHHE JKCIICPUMEHTAIBHBIX 3a7ad 110
TemaM «CriupThl 1 peHomb, «KapOoHOBBIC KHCIOTH. CIIOKHBIE d(PUPHD».

A3oTcoaepxamye OpraHuyecKkue coeIuHeHusl.

AMWHBI — OpraHHYecKHe MPOHM3BOAHbIC amMMuaka. Kiaccudukamnus aMuUHOB: anudaTHueckue U
apoMaTUYeCcKHe; IepBUYHBIC, BTOPHYHBIC H TpeTHUHBbIe. CTpOoeHHEe MOJIeKYII, 00mIast Gopmyiia, uzoMepus,
HOMEHKJIATYypa W (PU3MYeCKUe CBOWCTBA. XWMHUYECKOE CBOWCTBA anu(aTHUECKHX aMHHOB: OCHOBHBIC
CBOICTBA, AQJIKWIMPOBAaHHUE, B3aUMOICHCTBHE IICPBUYHBIX aMHHOB C a30THCTOM Kucinoror. Comm
ATKMIAMMOHUS.

AHWIMH — TpEeNCTaBUTENh aMWHOB apoMmaThdeckoro psaa. CrpoeHue aHwinnmHa. B3ammHOe
BIUSHUE TPYNI aTOMOB B Moiekyne aHmwmHa. OcoOEHHOCTH XHUMHYECKHX CBOWCTB aHWJIMHA.
KadectBennpie peaknuu Ha aHuauH. CrocoObl TONY4YeHHS W TMPUMEHEHHe amn(paTHIeCKNX aMHUHOB.
[lomydenne aHnIMHA U3 HUTPOOEH307IA.

AwmuHokucnorel. Homenkmatypa um wm3omepusa. OTaenpHBIE IPEACTABUTENH O-aMHHOKHCIOT:
[JIMIMH, anaHuH. PU3MYECKHUEe CBOWCTBA AMHUHOKUCIOT. XHMHUYECKHE CBOMCTBA aMUHOKHCIOT Kak
aM(OTEPHBIX OPTaHMYECKUX COETUHEHHH, PEaKIysl IMOJIUKOHICHCAIIUH, 00pa30BaHNe MENTHIHOW CBSI3M.
buonornueckoe 3HaueHne aMHHOKUCIOT. CHHTE3 U THAPOIU3 MEMTHIOB.

benkn kax mpupomHbie monmumephl. llepBuuHas, BTOpWYHAas M TpeTHUYHAs CTPYKTypa OEIKOB.
XUMHUYeCKre CBOMCTBA OEIKOB: TUAPOIN3, JCHATYpAIlHsl, KAaUeCTBEeHHbIE PEaKINy Ha OEIKH.

DKCIIeprIMEHTANbHBIE METO/BI M3YYEHHUS BEIIECTB M WX NPEBpAIlleHHil: pacTBOpeHHE OENKOB B
BOJIE, ICHATYypaIlus OeTKOB IIPH HArPEBaHWH, IBETHBIC PEAKIIUY Ha OENTKH, pelieHne SKCIIEpUMEHTATbHBIX
3aa4 Mo TeMaM «A30TcolepiKallie OpraHUYecKue COoeAWHEeHWs» u «Pacro3HaBaHWe OpraHHMYECKHX
COCTUHEHUI.

BbicokoMoJIeKyJISIDHBIE COeIMHEHUS.

OCHOBHBIE TIOHSATHS XUMHH BBICOKOMOJEKYJISIPHBIX COSMWHEHHWI: MOHOMEp, IOIUMeEp,
CTPYKTYPHOE 3BEHO, CTEIEeHb IOIIMMEPU3alliN, CPEHHssl MOJIeKynspHas macca. OCHOBHBIE METO[bI
CHHTE3a BRICOKOMOJIEKYIISPHBIX COSTUHEHUH — TIOTMMEPH3AIIHs U TTOTNKOH ISHCAIIHS.

[Momumepubie Matepuanbl. [lmactmacchl (HONMMATWIIEH, TIOJHIIPOINWIICH, TOJMHBHHUIXIIOPH],
MIOJTUCTHUPOJI, TOJUMETHIIMETAKPUIIAT, TOMUKApOOHATHI, MONHATWICHTepedTaNaT). YTHIU3aUsS H
repepaboTKa MIacTHKa.



DOnacToMepsl: HaTYypalbHBIM KaydyK, CHHTETUYECKHE Kaydyku (OyTaaneHOBBIN, XJIOPONPEHOBBIH,
W30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CHHTeTHYecKue (KallpoH U JIaBCaH).

[lonumeps! cnenuanbHOTO Ha3HauyeHUs (TedyoH, KeBiap, SJIEKTPONPOBOASIINE ITOIUMEPHI,
OuopasnaraemMbie MOTUMEPHI).

OKcIlepyMeHTalbHbIE METO/bl HM3y4YeHHs BeIIeCTB W HUX IMpeBpalleHUii: O3HAKOMJIEHHE C
oOpaszliaMM  TPUPOAHBIX W  HMCKYCCTBEHHBIX  BOJIOKOH,  IUIACTMAacCc, KaydyKOB,  peCIICHHE
JKCIIEpUMEHTANIBHBIX 3aJ1a4 10 TeMe «Pacrno3HaBaHue MIacTMacCc U BOJIOKOH).

Pacuérneie 3anaun.

Haxoxxaenue MonekyisipHOil (OpMyNbI  OpPraHUYECKOTO COEAWHEHHST TI0 MAacCCOBBIM JOJISIM
3JIEMEHTOB, BXOJSIIHNX B €r0 COCTaB, HAXOXKJICHUE MOJNCKYISIPHON (OPMYIIBI OPTaHUIeCKOrO COSANHEHNUS
no macce (00bEMY) TPOJYKTOB CropaHHs, 1O KOJIWYECTBY BellecTBa (Macce, 00BEMY) IMPOAYKTOB
peaKIu W/WITH UCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (DOPMYITBI OPraHHUYECKOro BEIIeCTBa Ha
OCHOBE €r0 XMMHYECKHX CBOWCTB HJIHM CIOCOOOB IOJNYYEHHS, ONpEAEICHUE JOJM BBIXO/A TPOIYKTA
PEaKIH OT TEOPETHUECKH BO3MOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss MeXnpenMeTHBIX CBs3ed MNpU H3y4eHHWH opraHudeckoil xumuu B 10 kiacce
OCYIIIECTBIIIETCS Yepe3 MCIONb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaKk M IMOHATHH,
MIPUHSTHIX B OTAETBHBIX MPEAMETax eCTECTBEHHO-HAYYHOTO IIUKJIA.

OOmre ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHWE, HAYYHBIH (akT, THIOTE3a, TEOPHsl, 3aKOH,
aHaln3, CHHTE3, Kiaccu(uKkanus, HaOIroIeHne, n3MepeHHe, SKCIIEPUMEHT, MOJIENb, MOJICTUPOBAHHE.

®usnka: marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJa, 3HEPreTUYECKUH YpOBEHb,
BEIIIECTBO, TENO, 00BEM, arperaTHOe COCTOSTHHE BEIIECTBa, (PU3NUECKIE BETMYMHBI, SAMHUIIBI H3MEPEHHUS,
CKOpOCTb, YHEPTHA, Macca.

Buomormst: kyerka, opraHM3M, OJKocucTeMma, Omocdepa, MerabonM3M, HACIEACTBEHHOCTD,
aBTOTPO(QHBIA M rerepoTpOdHBIH THUIl MUTaHHS, OpokeHHe, (OTOCHUHTE3, IbIXaHUE, OCIKH, YIICBOIbI,
’KHPBI, HYKJIEHHOBBIE KHCIIOTHI, ()epPMEHTHI.

I'eorpadusi: mosne3Hble UCKONaeMble, TOIUIUBO.

TexHosorus: MNUILEBBIE IPOLYKTHI, OCHOBBI PAaLMOHAJIBHOIO IHUTAHUSA, MOIOIIME CPEICTBa,
MaTepuabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sIep. XHUMHYECKHH 23ieMeHT. M3orombl. CTpoeHHE >SJICKTPOHHBIX
0007I0YeK aTOMOB, KBAHTOBBIE UHWCIIA. JHEPreTHYECKHE YPOBHU W TOAYPOBHU. ATOMHBIE OpOWTaIH.
Knaccupukanms XuMHYECKHX dieMeHToB (S-, p-, d-, f-amementsr). Pacmpenenenne dIIEKTPOHOB IO
ATOMHBIM OpOUTAIAM. DIEKTPOHHBIE KOH(PHUTYpAIF aTOMOB AJIEMEHTOB IIEPBOr0—4IETBEPTOTO TEPHUOIOB
B OCHOBHOM ¥  BO3OYXIEHHOM  COCTOSHHH,  JJEKTPOHHBIE  KOH(QUTYpallMd  HOHOB.
DNEeKTPOOTPULATENBHOCTb.

Ilepuonnueckuii 3akoH u Ilepuoanueckast cucrema xumuueckux sneMmeHToB .M. Menneneesa.
CBsi3b NEPUOANYECKOro 3aKoHa U llepmonnyeckodl cUCTeMbl XMMHUYECKHX 3JIEMEHTOB C COBPEMEHHOM
TEOpHEeH CTPOSHHS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHUMHYECKHUX DJEMEHTOB H
00pa3yeMbIX UMHU TPOCTHIX W CIOXKHBIX BEHIECTB IO TPYIIAM M NepruojaM. 3Ha4eHUe TMEePHOJIMIECKOT0
3akoHa [[.M1. Menpaeneena.

XuMudeckas CBs3b. BHIBI XMMHUYECKOH CBS3W: KOBAJICHTHAs, WMOHHAs, MeTaJUIHYecKasl.
MexaHn3Mbl 00pa30BaHMs KOBAJEHTHOW CBSI3U: OOMEHHBIN W JIOHOPHO-aKIENTOPHBIN. DHEPrus U JUIMHA
cBsi3u. llomsipHOCTH, HAINPAaBIEHHOCTh W HACHIIIAEMOCTh KOBAJIEHTHOM CBI3U. KpaTHble CBsI3H.
Bonopoanas cBsi3p. MexXMONeKyIspHbIe B3aNMOACHCTBUSL.

BaneHTHOCTh U BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b DIIEKTPOHHOM CTPYKTYPHI MOJIEKYI C UX
TE€OMETPUYECKUM CTPOEHHEM (Ha MPUMEPE COSIMHEHUH 3JIEMEHTOB BTOPOTI'0 IIEPHOAA).



[IpencraBnenue 0  KOMIJIEKCHBIX  coenuHeHUsX.  CocTaB  KOMIUIEKCHOTO  HMOHA!
KOMILJIEKCOOOpa3oBartellb,  JUTaHAbl.  3HaueHHWEe  KOMIUIGKCHBIX  coeauHeHwid.  [lomatme o
KOOpPAWHALIMOHHON XUMUH.

BemectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THMBI KPUCTAJUIMYECKUX PELIETOK
(CTpYKTYp) M CBOWCTBA BEIIECTB.

[lonsatue o nucnepcHbIXx cucTtemax. VcTuHHBIE pacTBOpbl. [lpencraBieHHe O KOJTOMIHBIX
pactBopax. CriocoObl BbIpakKeHHsI KOHIIGHTpPAIlMM PACTBOPOB: MaccoBasl JOJIs BEIIECTBA B PacTBOPE,
MOJISIpHAasl ~ KOHILIEHTpauusa.  HacwllleHHble WM HEHACBIIIEHHbIE  pPacTBOPBHl,  PAaCTBOPHUMOCTb.
KpucramioruapaTsi.

Knaccuukanms 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIECTB. TpHUBHANIbHBIC HA3BAHUS OTACIBHBIX
MIpeCTaBUTENeH HEOPTaHUYECKUX BEIIECTB.

Knaccupukanms XMMHYECKUX peaKIUii B HEOPraHWYEeCKOW M OpraHMYecKOd XWMHUH. 3aKOH
COXpaHEHHs MaccChl BEIIECTB; 3aKOH COXPAHEHMS U IMPEBPAIEHUs SHEPTUU MPH XUMHUECKUX PEaKIHAX.
TennoBeie 3pekTsl XUMUIECKUX peakiuil. TepMoXuMHUEcKie ypaBHEHUSI.

CKOpoCTh XMMUYECKOW peakiuu, e€ 3aBUCHMOCTh OT pa3iuyHbIX (akTopoB. ['omoreHHbie u
rereporeHHble peakiuu. Karanms u katanusaTtopsl.

OOpatuMble W HeoOpaTHMbIE peakIMU. XHUMHYECKOe paBHoBecwe. KoHCTaHTa XHMHYECKOTO
paBHOBecHs. DaKTOPHI, BIUAIONINE Ha MOJOKEHNE XUMHUYECKOTO PABHOBECHS: TeMIIepaTypa, AaBJIeHHE U
KOHIIEHTpAIlMU BEIECTB, yuacTBYOIMX B peakuuu. [Ipunun Jle Harense.

OnexTponuTudeckas auccounanus. CunpHbe W crnabbie 37MeKTponuThl. CTEemeHb IHCCOIUAIUH.
Cpena BOIHBIX PACTBOPOB: KHCIIOTHAs, HEHTpajbHas, IneiaouHas. Bomopoassiii mokaszarens (pH)
pactBopa. ['uaponus comeit. Peakiuu nonnoro ooMena.

OxucnuTenbHO-BOCCTaHOBUTENbHBIE — peaknuu.  CremeHp — okucieHHs.  OKHCIUTENb |
BOCCTaHOBHUTENb. lIpomeccel  OKMCIEHHWS W BOCCTAHOBJEHHWA. BakHeWmme OKHCIUTENH U
BOCCTAHOBHTENHN. MeTo 3JIEKTPOHHOT0 Oaanca. DJIEKTPOIN3 PaCTBOPOB M PACIIIIAaBOB BEIIECTB.

OKcIepuMeHTalbHble METOJbl M3YUEeHUs BELIECTB U MX INPEBpAIlleHUi: pas3ioKeHHe MEepoKcHIa
BOZOPOZAA B NPHUCYTCTBHM KaTaJIM3aTOpPa, MOAEIH KPHUCTAJUIMYECKUX PEHIETOK, MPOBENCHUE pPEaKIUl
HOHHOIO OOMEHa, OIpENEIEHHE Cpelbl PAacTBOPOB C IIOMOIIBIO HHIMKATOPOB, HU3YYECHHUE BIIUSHUA
pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOM peakliuu U MOJI0KEHHE XUMUYECKOI0 PABHOBECHS.

Heopranuueckasi Xummusi.

ITonoxxenue HemeraiioB B [lepuoandeckoit cucreme xumuieckux snemeHToB JI.M. MenaeneeBa u
O0COOCHHOCTH CTPOCHHS MX aToMOB. DH3mdeckre CBOWCTBA HEMETAIIOB. AJUTOTPONHUS HEMETalIoB (Ha
puMepe KUCIopoa, cepbl, Gocdopa u yriaepona).

Bomopon. Ilomydenme, ¢u3ndyeckne W XHMHYECKHE CBOWCTBA: pEAKIUH C MeETaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBHTENIBHBIE CBOMCTBA. [ mapusl. TOIUIMBHBIE 2JIEMEHTHI.

I"anorensl. Haxoxxaenue B mpupoze, cocoObl MonydeHus, (pru3nyeckue 1 XUMHUECKUE CBOMCTBA.
l'anoreHoBomopoasl. BaxkHelmme KuciIopoicomepkampe COSTWHEHHsS TrajoreHoB. JlabopaTopHblie u
MIPOMBIIIEHHBIE CIIOCOOBI MOTy4€eHHs rajoreHoB. [IpuMeHeHne raforeHoB U X COeqUHEHU.

Kucnopon, o30oH. JlaGopaTopHble M NPOMBIIIICHHBIE CIIOCOOBI IOMXYYEHHsS KHCIOPOZa.
dusnveckrne 1 XUMHUYECKHE CBOMCTBA M PUMEHEHUE KUCIIOpO1a U 030HA. OKCHIBI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupome, CHocoOBl TONyYeHUs, (PU3MUecKrue M XHMHUYECKHE CBOMCTBA.
CepoBonopon, cymbduabl. Oxcun cepsi(1V), okecnn cepri(VI1). CepHucTas u cepHas KUCIOTH U UX COJIH.
Oco0eHHOCTH CBOMCTB CepHOU KUCIOTHL. [IpiMeHenne cepsl U e€ COeMHEHUH.

Azor. Haxoxnenwe B mpupope, CrocoObl MonmydeHws, (U3NYeCKHe W XUMHUYECKHE CBOWCTBA.
Awmmnak, HUTpUIBL. OKCHIBI a30Ta. A30THCTasi U a30THAsI KUCIOTH U WX coimr. OCOOEHHOCTH CBOWCTB
a30THOM KUCIOTHL. [IpuMeHeHne a3oTta u ero coeAnHeHUH. A30THbIE yJ00pEHHS.

®dochop. Haxoxaenne B mpupose, crocoOsl NOMydeHus, GU3NUECKHEe U XMMUYECKHE CBOICTBA.
Dochunst u pochun. Oxenapl pochopa, pochopnas kucnora u e€ conu. Ilpumenenne gocdopa u ero
coequaeHnit. DocopHbIe yA00pEHUS.

VYrnepon, HaxoXIeHHWE B NpHpoje. AJIOTponHble Momudukanui. Ounyeckue U XUMUYECKHE
CBOICTBA MPOCTBHIX BEIIECTB, 00pa3oBaHHBIX yriepogoM. Oxcua yraepona(ll), oxcum yraepoma(lV),
yrojbHasi KUCJIOTa U €€ CONM. AKTUBUPOBAHHBINA yronb, aacopOuus. dynnepensl, rpadeH, yriepoaHble
HaHOTPYOKH. [IprMeHeHue TPOCTHIX BEUIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0 COSMHEHHH.
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Kpemuuii. Haxoxxaenue B nmpupoze, CrocoObl monydeHust, (PU3NUYEeCKHe U XUMHUYECKHE CBOWCTBA.
Oxcun kpemuus(lV), kpemHHeBas KUCIOTa, CHIMKAThl. [IpiMeHeHHWE KpEeMHHUSI M €ro COCAMHEHHH.
Crexki1o, ero NnoydeHue, BUIbl CTEKIIA.

[Monoxxenne meramnoB B llepuoandeckoil cucreMe XUMHUYECKHX d3JeMeHTOB. (OcoOeHHOCTH
CTPOGHHS O3JICKTPOHHBIX O00OJIOUeK aToMOB MeTaisioB. OOmme Qusnyeckue CBOWCTBA METAJIIOB.
[Ipumenenue MeramioB B ObITY U TexHUKe. CIUIaBbI METaJIOB.

DNEeKTPOXUMHUYECKUI psi HampsbKeHHH MeTayuioB. OOImpe CrmocoObl IMOMYYEHUS METAlIOB:
THIIPOMETAIUTYPIHsL, TUPOMETAILTYPrus, dJeKTpoMeramnyprus. [ToHsTie o kopposuu MeramioB. CriocoOs
3aIUTHl OT KOPPO3HUHU.

O6mias xapakrepucTrka MerauioB |A-rpymimsr [leproauueckoil cHCTEMbI XMMUYECKHX 3JIEMEHTOB.
Hartpuii 1 kanuii: monydeHue, GU3NIECKUE U XMMHUYCSCKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
HUX COEAMHEHUH.

Obmas xapakrtepuctuka MetaiioB |A-rpynmer  [lepuoguueckold CHCTEMBI  XUMHYECKHX
9JIEMEHTOB. MarHuii M KaJjbplUii: momydeHue, (u3ndeckue W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB M UX coeauHEeHUN. JKECTKOCTh BOBI U CIIOCOOBI €€ yCTpaHEeHMSL.

AJIIOMUHWI: TIONy4YeHne, pu3ndeckne i XUMHUYECKHE CBOWCTBA, IPUMEHEHHE TIPOCTOrO BEUIeCTBa
U ero coequHeHHi. AM(MOTEpHBIE CBOMCTBA OKCHJA W THUAPOKCHAA AFOMHHHS, T'MIPOKCOKOMILIEKCHI
ATIOMHUHHSL.

OOmas xapakTepucThka MeTauioB mooouHbix moxarpymmn (b-rpymm) Ilepuonmdeckoit cucteMbl
XUMHYECKUX 3JIEMEHTOB.

Ou3nveckne W XWMHUYECKHME CBOMCTBA XpoMa M ero coeanHeHud. OKCHUIBl W THUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl u AUXpOMaThI, UX OKUCIUTENbHBIE CBOMCTBA. [lomyuenue u
MIpUMEHEHNE XpoMa.

Du3NYeCKMe U XMMHUYECKHME CBOMCTBA MapraHiia M €ro coeauHeHuil. BakHeiiline coeauHeHUus
mapraama(ll), mapranmna(lV), mapranmna(VI) u mapraama(VII1). Ilepmanranat kanms, ero OKACIUTEIBHBIC
CBOIICTBA.

Ou3uvecKkne U XMMHYECKHE CBOMCTBA JKeJe3a U ero coeauHeHni. OKCUABI, TUAPOKCHIIBI B COIU
xeneza(ll) u xenesa(lll). IlonyueHre u IpUMeEHEHNE JKeI€3a U €r0 CILUIABOB.

DuU3NYECKNE U XUMUYECKHE CBOMCTBA Meu U € coennuHeHui. [lomyueHre u mpuMeHeHre Meau u
e€ COeIMHEHUIA.

Huuk: momydeHue, (Gu3MUecKrMe W XHUMHYECKHE CBOMCTBA. AMQOTEpHBIE CBOMCTBA OKCHAA H
TUAPOKCUIA LIUHKA, THIPOKCOKOMILIEKCHI IIUHKA. [IpMMEHEeHnE IMHKA U €r0 COEIMHEHUM.

OKCIIepIMEHTANbHBIE METOAbl HW3y4YeHHs BEIIECTB M WX MpEeBpaIleHUil: W3ydeHHe OoO0pasioB
HEMETaJUIOB, TOpeHue ceprl, Gpocdopa, xKene3a, MarHus B KUCIOPO/Ie, H3yUeHHe KOJUIEKINN «MeTaTsl ’
CIUTaBb», B3aWMOJEHCTBHE IIENOYHBIX W IIEIOYHO3EMENbHBIX METAUIOB C BOAOW (BO3MOXHO
WCIIONB30BaHNE BHICOMATEPHAIIOB), B3aNMO/ICHCTBHE IIMHKA U JKeJle3a C PACTBOPAMHU KHCIIOT U MIeTOYeH,
KaueCTBEHHbIC pEAKUWH Ha HEOPraHWYECKUE AaHHOHbI, KaTUOH BOAOPOJAa M KaTHOHBI METaJIOB,
B3aMMOJCHCTBUE THUIPOKCHIIOB ANIOMUHUS U IIMHKA C pPacTBOpPAMH KHCIOT M ILIEJIOYEH, pellieHue
JKCIIEpUMEHTANIBHEIX 3a1ad 1o TeMaM «['amoreHe», «Cepa u e€ coemuHeHHs», «A30T u (ocdop U ux
COCIIMHEHUS», «MeTaTbl TIIaBHBIX TOATPYII, «MeTaiisl MOOOYHBIX TOATPYIIID.

X¥MUA U )KU3Hb.

Ponb xumum B obecrieueHNN yCTOMYNBOTO pa3BUTH denoBedecTBa. [[oHITHE 0 HAYIHBIX METOMaX
MO3HAHUS U METOAOJOIMM HAy4yHOro ucciieqoBaHus. HayuyHbple NPUHLUIBI OPraHU3alUu XUMHAYECKOr O
MPOM3BOACTBA. [IpOMBINIIIEHHBIE CITOCOOBI MOMYIEHNST BAXKHEHIIINX BEIIECTB (Ha IpUMepe MPON3BOACTBA
aMMHuaKa, CepHOW KHCIOTHI, MeTaHomna). [IpoMbINIIeHHbIe CIIOCOOBI MOMYYEeHUS METAIOB M CIUIABOB.
XUMUYECKOe 3arpsA3HeHHe OKPYXKAIoUIeW Cpeapl M ero ImocleAcTBHS. Poinb XUMHH B o0ecredeHur
JHEPreTUYecKoi Oe30MaCHOCTH.

Xumusi W 300pOBbE 4YenmoBeka. JlekapcTBeHHble cpencTBa. [IpaBuna  MCHOIB30BaHUS
JIEKapCTBEHHBIX MpenapatoB. Pojib XUMUU B pa3BUTUU MEIULIUHBL.

XWMUS TIUIIN: OCHOBHBIE KOMITOHEHTHI, MTUIIEBbIe 100aBKH. Poib xumun B oOecrieueHHH HIIEBOi
0e30I1acHOCTH.

Kocmernueckue wu mapdromepasie cpenctBa. beitoBas xumms. I[lpaBuima GesomacHoro
WCIIOJIB30BaHMS IPENapaToB OBITOBOI XMMHHU B MIOBCEAHEBHOM >KU3HU.

XuMHUsI B CTPOUTENBCTBE: BAXKHEHUIIINE CTPOUTEIbHbBIE MaTepHabl (LIEMEHT, OCTOH).

XuMmHs B CeTIbCKOM Xo3aicTBe. OpraHnyecKue U MUHEpaJIbHbIE YA00peHHS.
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CoBpeMeHHBIE KOHCTPYKLMOHHBIE MaTepHallbl, KpPAacKW, CTEKJIO0, KepaMuka. Marepuansl st
anekTpoHukH. HanoTexHomorum.

Pacuérnbie 3amaun.

Pacuérel: Maccel BemecTBa miM 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY BELIECTBA, MACCE MU
00bEMY OJIHOTO W3 YYaCTBYIONIMX B PEaKIMHM BEIIECTB, Macchl (00BhEMa, KOMUYECTBA BEIECTBA)
MPOIYKTOB PEaKlMH, €CIM OJHO M3 BEIIECTB MMEET MpHUMecH, Macchl (00bEMa, KOIMYECTBa BEILECTBA)
MPOJYKTa PEAKLUH, €CIU OJHO M3 BEIIECTB JAaHO B BUJE PAaCTBOPA C ONPEAECIEHHOM MacCOBOH AOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOW JOJIM M MOJSIPHOM KOHIIGHTpALMU BEIECTBA B PAcTBOpE, JOIHU
BBIXO0/1a MPOAYKTA pPEaKkiuy OT TEOPETUIECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanms MeXIpeIMETHBIX CBS3€H MpH W3y4yeHHH OOWed W HeopraHuveckod Xumuu B 11
KJlacce OCYILECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOLIMX eCTeCTBEHHO-HAYYHBIX MOHSATHH, TaKk W
HOHHTHﬁ, MPUHATBIX B OTACIIBHBIX MMPEAMETAX €CTECTBCHHO-HAYUYHOI'O [IUKJIA.

OO0mMe ecTeCTBEHHO-HAYYHBIC TOHSTHS: SBJICHHE, HAay4HbIM (DAKT, THUIOTE3a, TEOpHS, 3aKOH,
aHallN3, CUHTE3, KIacCU(HKAIUs, MEePUOJUYHOCTh, HAOIIOJCHHE, U3MEpPEHHE, SKCIIEPUMEHT, MOJIEIb,
MOJIEIPOBaHHE.

®duzuka: Matepus, MUKPOMHpP, MakpOMHUp, aTOM, 3JIE€KTPOH, IPOTOH, HEHTPOH, WOH, M30TOIIBI,
PaaMoaKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TE€NO, 00BEM, arperaTHoe COCTOSTHIE
BCOICCTBA, I/I)IeaJ'II)HI)II‘/‘I ras, (1)1/131/1qec1<ne BCIIMYUHBI, €AUMHUIBI U3MEPEHHNA, CKOPOCTh, DOHEPrusd, Macca.

Buonorwus: xierka, opraHu3M, 3Kocucrema, ouocdepa, MeTaboIN3M, MaKpO- ¥ MHUKPOIJIEMEHTHI,
OenKu, KUPHI, YTIEBOAbI, HYKJIEHHOBBIE KUCIOTHI, (PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U ITOTOK
9HEPTHH B 9KOCHCTEMaX.

I'eorpacdus: MuHEpabl, TOPHBIE TOPO/IBI, TOJIE3HBIE NCKOMTAEMBIE, TOIUTMBO, PECYPCHI.

TexHomorus: XUMHWYECKast MIPOMBIIIIJICHHOCTD, METaJllIyprus, CTPOUTECIIBHBIC  MaTCpUuallbl,
CeNTbCKOX03HCTBEHHOE MIPOU3BOCTBO, MHTIEeBAS MIPOMBIIIUIEHHOCTD, (dapmareBTHIECKas
[IPOMBIIIEHHOCTh, IPOM3BOACTBO KOCMETHUYECKMX IIPENapaTroB, IPOM3BOACTBO KOHCTPYKIMOHHBIX
MaTepHasoB, 3JIEKTPOHHASI IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN

HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA
JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBuU ¢ CHCTEMHO-AEATENFHOCTHBIM OAXOA0M B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOCHUS TIpeaMmera «XHMHS» Ha YpOBHE cpenHero oO0Iero oOpa3oBaHHs BBIIECICHBI CIEAYIOIINE
COCTABJISIONIMEG. OCO3HAHHWE OOYYAIONIMMHCS POCCUHCKOM TPakIaHCKOW HMJICHTHUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOATEILHOCTH M CaMOOIPEACICHUIO; HAJIMYWE MOTHUBAMM K OOYYEHHIO;
TOTOBHOCTh M CHOCOOHOCTH OOYYAIOIIUXCS PYKOBOACTBOBAThCS MPHHATHIMU B OOIIECTBE MpaBUIAMH H
HOpMaMM NMOBEACHU A, HAJIMYUC ITPABOCO3HAHUA, 9KOJIOTHYECKOMH KYJIBbTYPBbI; CHOCO6HOCTI) CTaBUTH LICJIN U
CTPOMTDH KU3HCHHBLIC IIJIaHbI.

JInuHOCTHBIE Pe3yNbTaThl OCBOCHHUsS MpeaMeTa «XHUMHs OTpaxaroT c(hOPMHPOBAHHOCTH OITBITA
MO3HABAaTENIbHOM W TNPAaKTHYECKOH  JIeATENFHOCTH  OOYYalolIMXCS B IPOIECCe  pealln3aliu
00pa30BaTEeIbHON JIEATEILHOCTH.

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHHUsS MpeiMeTa «XUMHSD» OTPaKAT CHOPMHUPOBAHHOCTH OIBITA
MO3HABAaTENIbHOM W TNPAaKTHYECKOH  JIATENFHOCTH  OOYYalolIMXCS B IPOIECCe  pealln3aliu
00pazoBaTebHON JESATENTLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kAaHCKOT0 BOCTIMTAHMS:

OCO3HaHHs 00YYArOIMMHKCS CBOMX KOHCTUTYIIMOHHBIX MPaB M O0S3aHHOCTEH, YBOXKEHHS K 3aKOHY
U IIPaBOIIOPAIKY;

npeacCTaBJICHUA O COUUAJIBHBIX HOPMax U NpaBuiaX MEKINIYHOCTHBIX OTHOIIIEHHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOH TBOp‘IeCKOﬁ ACATCIBbHOCTU IIPpU CO3AaHUU yqe6HI)IX ITPOCKTOB,
peuiCHnn yqe6HI)IX 1 MO3HABATCIBbHBIX 3a/1a4, BIITOJHCHUU XUMHUYCCKUX SKCIICPUMEHTOB,

CHOCOOHOCTH TIOHUMAaTh M MPHHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apryMEHTHI IPYTUX NpH
aHaJIN3e Pa3IMYHbIX BUJIOB YYCOHOH JIEITELHOCTH,

2) NaTpMOTHYECKOr0 BOCIMTAHMS:

LIEHHOCTHOI'O OTHOILEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTEUECTBEHHOW XUMUY;

YBaKEHUs K IIPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUM U NPAKTHUECKOTO IPUIIOKEHHS XUMHH,
OCO3HaHUS TOTrO, YTO [JaHHbIE HAyKH €CThb pE3yJIbTaT MAJIUTENbHBIX HaOMIOJEHUH, KPOIOTIMBBIX
9KCIEPUMEHTAIIbHBIX IIOUCKOB, IIOCTOSHHOI'O TPYy/a YUEHBIX U IPaKTHKOB;

HHTepeca W II03HABaTEIbHBIX MOTHBOB B IOJIYYEHHM U IOCIEAYIOIIEM aHaiu3e MH(popMmanuu o
[IEPEeIOBbIX JOCTHKEHUAX COBPEMEHHOM 0T€UECTBEHHON XUMUY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, ’TUYECKOT0 IIOBEIEHMUS,;

CIIOCOOHOCTH OLIEHMBATh CHUTYallUH, CBSI3aHHBIE C XMMHUYECKUMH SIBICHUSIMH, M NPUHUMATh
OCO3HaHHBIE PELICHHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHUBATh CBOE ITOBEJIEHUE U TIOCTYIKH CBOMX TOBAPHILEH ¢ IO3UIMI HPaBCTBEHHBIX
1 TIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS ITOCIEACTBUH ITOCTYIIKOB,;

4) dpopmupoBanus KyJIbTypbl 310POBBSI:

MMOHMMAaHWs [EHHOCTeW 370poBOoro u Oe3omacHOro oOpas3a IKW3HH, HEOOXOJAUMOCTH
OTBETCTBEHHOI'O OTHOLLIECHHUS K COOCTBEHHOMY (PM3HMUECKOMY U IICUXUIECKOMY 3/10POBBIO;

COONFONIEHNs TIpaBMIJI 0E30MacHOro OOpaImIeHus ¢ BEIeCTBaMHU B OBITY, MTOBCEIHEBHON XHU3HU, B
TPYAOBOU NESATENbHOCTH;

[MOHUMAaHHS LEHHOCTH NPaBWJI MHIUBHIYaJIbHOTO U KOJUIEKTUBHOIO 0€30I1acCHOrO IOBEACHHS B
CUTYyalLlUsX, YTPOXKAIOIINX 3[0POBbIO U )KU3HU JIIOJCH;

OCO3HAaHUSl TIOCHEACTBUA M HENPUATUS BPENHBIX TNPHUBBIYEK (YHOTpEOJEHHS —aJIKOroJs,
HApKOTHKOB, KypEHHSI);

5) TpyA0BOr0 BOCIUTAHUSA:

KOMMYHHMKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATENbCKON JeATEbHOCTH, O0IECTBEHHO
MOJIE3HOM, TBOPUECKON U JPYrHX BHAAX AEITEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE y4acTUE B PELICHWH NMPAKTHYECKUX 3a]ad COLMAJIbHOM HalpaBIEHHOCTH
(B paMKax CBOEro Kiacca, IIKOIIbI);

HHTEepeca K MPaKTHUYECKOMY H3y4YeHHUIO Ipodeccuil pasindyHoro pojaa, B TOM YHCJIE HAa OCHOBE
MPUMEHEHU IPEMETHBIX 3HaHUH 110 XUMUH;

YBa)KEHHUS K TPYLY, JIOAAM TPyJa U pe3yiabTaTaM TPYAOBOH eI TENbHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYAJIBHOM TpPAacKTOPUU 0Opa3oBaHMs, OymyIei
npod)ecCM W peau3alid COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHUU, HHTEPECOB U MTOTPeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rMYeCKOr0 BOCIUTAHMS:

AKOJIOTUYECKH 1IeJIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE KaK MCTOUHUKY CYNISCTBOBAHUS JKU3HU
Ha 3emiie;

MMOHMMAaHUs TJIO0AJIBHOTO XapakTepa OKOJOTHYECKUX TPOOJIeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLIMATBHOU CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIIOJIb30BAHUS JIOCTHIKCHMM XUMHM JUIS PEUICHHUS BOIPOCOB
palOHATBHOTO IIPUPOIOIOIE30BAHUS;

AKTHBHOI'O HENPUATHS ACUCTBUM, NMPUHOCSIIAX BpPEA OKpPYKAroLell MPUPOJHON cpene, yMeHus
MPOrHO3UPOBATh HEOJATONPHUATHBIC SKOJIOTUYCCKHE TMOCICACTBUS NPEANPUHUMACMBIX JCHCTBHIA U
MIPENoTBpAIIaTh UX;

HaJIU9¥s Pa3BUTOTO SKOJIOTHIECKOT0 MBINIICHUS, IKOJIOTUYECKON KYJIBTYPHI, OIBITa ACITEIFHOCTH
SKOJIOTUYECKOW  HAIMpPaBICHHOCTH, YMEHHUS  pPYKOBOJICTBOBAThCSI HMMH B  IIO3HABATEILHOM,
KOMMYHUKATUBHOM M COIMAJbHOW MPAKTHKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO IPOTHBOCTOSTH
uaeonoruu xemohoouw;

7) IEHHOCTH HAYYHOTO NMO3HAHUS:

MHPOBO33PCHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH W OOIIECTBEHHOMN
MIPaKTHKW;

[MOHMMaHUs CTIeU(PUKA XUMHHA KaK HayKd, 0CO3HaHUs e€ posid B (DOPMUPOBAHUHU PALIMOHAILHOTO
HAay9YHOTO MBINIICHUS, CO3aHUM IIEJIOCTHOTO MPEACTABICHUS 00 OKpPY)KAIOMIeM MHpE KaK O €IUHCTBE
MPUPOJLI M YEIOBEKa, B MO3HAHUU MPHPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUU IMPOoOJieM COXPaHEHUs
MIPUPOTHOTO PAaBHOBECHS;

yOexIEHHOCTY B 0CO0OH 3HAYMMOCTH XHWMHU I COBPEMEHHOW IIMBHJIM3AIMH: B e
TYMaHHCTHYECKON HAINPaBJICHHOCTH M BaYKHOW POJIM B CO3JaHUN HOBOM 0a3bl MaTepHaIbHON KYIbTYpPHI, B
pelIeHu TI00aNbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS HYENOBEYECTBA — CHIPHEBOW, DHEPTETUYECKOM,
MUIIEBON M JKOJIIOTHYECKON O€30MacHOCTH, B Pa3BUTHH METUIIMHBI, 00ECTIEYCHUH YCIOBUH YCIIEIIHOTO
TpyZAa U SKOJIOTHYECKH KOM(OPTHOH KU3HH Ka)KJOT0 WiIeHa OOIIEeCTBa;

€CTECTBEHHO-HAY4YHOM IPAMOTHOCTH: IOHMMAaHUS CYIIHOCTH METOJ0B ITO3HAHUS, UCIIONb3yEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HWCIOJH30BATH IMONydaeMble 3HAHWUA ISl aHauu3a U OOBSICHEHUS
SIBIIGHUI OKPY)KAroIIero MUpa W TPOUCXOAAIINX B HEM H3MEHEHWH, YMEHHs Jenatb 0O0OCHOBaHHBIC
3aKJIFOYEHHs] Ha OCHOBE HAyYHBIX (PaKTOB M WMEIOIIMXCS AAHHBIX C IEIBI0 MOMYyYEHHs JTOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENNFHO HCIONMB30BaTh XUMHYECKHE 3HAHWS U PEIIeHus MpolieM B
peanbHBIX KU3HEHHBIX CUTYalHsIX;

HHTEpEca K NO3HAHUIO, UCCIIEN0BATENbCKON IEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHHIO M CaMOOOpPa30BaHUIO, K aKTHBHOMY
TTOJTyYSHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C JKU3HEHHBIMU TOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSIM TPy/a B Pa3UYHbIX cdepax mpodecCHoHaNbHON NS TebHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHele pe3yabTaThl OCBOCHUS TPOrpaMMBbl 10 XUMHH Ha YPOBHE CPEIHEro OOIIero
00pa30BaHUs BKITFOYAIOT:

3HAUUMbIe I (OPMHPOBAHUS  MHPOBO33PEHHS  OOYUYAIONMXCS  MEKAUCHUIUIMHAPHBIC
(MeXnpenMeTHble) OOIIEHAay4YHbIE IOHATHS, OTPAXKAIOIIUE IIEIOCTHOCTh HAYYHOW KAapTUHBI MHpa H
crien )UKy METO/IOB MO3HAHMS, UCIIONb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, SHEPTHS,
SIBJICHHE, TIPOILIECC, CHCTeMa, HAay4HbIH (DaKT, MPUHIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
uccieI0BaHue, HaO0ICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPyTHE);

YHUBEpCAIbHbIE y4eOHbIe AEHCTBUS (ITO3HABATENbHBIC, KOMMYHHKATHUBHBIC, DEryJSTUBHBIC),
obecrnieunBatome (GopmupoBaHue (QYHKIMOHAIBHOH TPaMOTHOCTH M COLUMAIBHOW KOMIIETEHIIUU
00y4aroImxcs;

CIOCOOHOCTh 00y4Jarommxcs WCIIOJIb30BATh OCBOCHHbBIE MEKIUCIUTUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHBEPCAJIbHbIC yuyeOHBIC ACHCTBHUS B MO3HABATENHFHOH M COLMAJIBHOM
MPaKTHKE.
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MeranpeaMeTHble  Pe3yabTaThl  OTPa)KalOT  OBJIAJICHUE  YHHBEPCAJIbHBIMH  Y4EOHBIMHU

MO3HABATENbHBIMH, KOMMYHUKATUBHBIMH U PETYIATUBHBIMU ACHCTBUSMH.
Ilo3naBaTebHbIe yHHBEPCAIbLHbIE YUeOHbIE el CTBHS

1) 6a3oBbIe JIOrHYecKHe JAeHCTBHS:

CaMOCTOSATENBbHO (DOPMYIHUPOBAThH U aKTYaJIM3UPOBATh MPOOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

OIPEENITh 1K AESTeTbHOCTH, 3a/1aBasi mapamMeTpbl U KPUTEPUH UX JTOCTHIKEHHUS, COOTHOCUTD
PEIYILTATHI ACATCIBHOCTU C IMOCTABJICHHBIMU LICIIAMU,

HCIIOJIB30BAaTh IIpU OCBOCHHUU 3HAHUN HpI/IéMBI JIOTUYECKOro MBINUICHHA: BBIACIATL XapaKTCPHBIC
IMpHU3HAKN MOHATHH U YCTaHaBJIMBAaTh UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIUC MMOHATUA JIA
OOBSICHEHHUS OT/ACNBHBIX (aKTOB U SIBJICHUH;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(bI/IKaHI/II/I BCIIECTB U XUMHUYCCKUX peaKuMﬁ;

YCTaHaBJIMBATL MPUYHNHHO-CIICACTBCHHBIC CBA3U MCKY U3YUaCMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUEC PACCYXKICHUA (I/IHleKTI/IBHBIe, ACAYKTUBHBIC, II0 aHaJ]OFI/II/I), BBISIBIISATD
3aKOHOMEPHOCTH W TPOTUBOpEYMsI B pacCMaTpUBACMBIX SIBIICHHAX, (OPMYIHpPOBATH BBHIBOABI U
3aKITIOYCHHS;

MNPUMCEHATH B IMPOLECCE MO3HAHUA HUCIOJB3YEMBIC B XMUMHUU CUMBOJIMYCCKHEC (3HaKOBBIe) MO,
peoOpa3oBbIBATh MOJICIIBHBIC NMPEJACTABICHUS — XMMHUYECKHM 3HAK (CHMMBOJ) 3JIEMEHTa, XMMHUYECKasl
(dhopmysa, ypaBHEHHE XMMHUECKONW PEAKIIUU — NPU PEIICHUH YYCOHBIX MTO3HABATEIBHBIX M MPAKTHUYCCKUX
3a1a4, NpUMEHAThL Ha3BAHHBIC MOJICIIBHBIC MPEACTABICHUA JIsI BBISABJICHHUSA XapaKTCPHBIX IPH3HAKOB
N3y4a€MbIX BEHICCTB U XUMHUYCCKUX peaKHHﬁ.

2) 6a3oBbIE HCCIIe0BATENbCKUE eHCTBUSA:

BIIQJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHMS BEIECTB U XUMHUYECKHX PEaKITHIA;

(dbopMyIupoBaTh LEMU U 3aJ]a49d HCCIICIOBAHHS, UCIIONb30BAThH MTOCTABICHHBIE H CAMOCTOSTEIBHO
chopMyIHpOBaHHBIE BOIPOCHI B KA4eCTBE HMHCTPYMEHTa IIO3HAHHWS W OCHOBBI IS (POPMHUPOBAHUA
THUIIOTE3BI 11O ITPOBEPKE IMPABUIIBHOCTU BBICKA3bIBACMBIX CY)I(IICHPlﬁ;

BJIaJIeThb  HAaBBIKAMU  CAMOCTOATEIBHOIO  IUIAHUPOBAHUS M INPOBENEHHUS  YUYEHHUYECKHX
9KCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HAOMIOZaTh 3a XOJOM IIpOIlecca, CaMOCTOATENIBHO
MIPOrHO3MPOBATh €T0 PE3yNbTaT, (GOPMYINPOBATH OOOOIICHUS W BBIBOIBI OTHOCHTEIBHO JOCTOBEPHOCTH
pPe3yNBbTaTOB UCCIEMOBAHMS, COCTABIISATE 000OCHOBAHHBINA OTUET O MIPOJEIIAHHON padoTe;

[IPUOOPETaTh ONBIT YUYEHUUYECKOH HCCIIEOBATEIbCKOM M IMPOEKTHON AESTEIbHOCTHU, IPOSIBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METO/IOB PEIIEHMs INPaKTHUYECKUX 3a/ad,
IIPUMEHEHUIO Pa3IMYHbIX METOJOB IIO3HAHMUS.

3) padora ¢ undopmanmeii:

OPHEHTHPOBATHCSI B Pa3lMYHBIX HMCTOYHMKAX HH(opManuu (HaydHO-TIIOMYJApHAsl JHUTEpaTypa
XMMHYECKOr0 COIAEp KaHus, CIIpaBOYHBIE I0CO0Us, pecypchl MHTepHeTa), aHAIM3UPOBaTh UHPOPMAIUIO
pa3nuyHbIX BUAOB U (GOpPM IPEACTaBICHUS, KPUTHUECKH OLIEHUBaThb €€ JIOCTOBEPHOCTH U
HENPOTUBOPEUUBOCTb;

(hopMyIupOBaTh 3alPOChl U MPUMEHATH PAa3IMYHbIC METOABI IIPH IOMCKE U 0TOOpe MH(OpMaINH,
HEOOXOIMMOM [UIsl BBIOJTHEHHS yUeOHBIX 3a/1a4 ONPEAENEHHOTO THIIA,;

npuoOpeTaTh OMBIT HMCIOAb30BaHUS HMH()OPMALMOHHO-KOMMYHHUKATUBHBIX ~TEXHOJIOTUH |
Pa3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATENBHO BBIOMpAaTh ONTHUMANBHYIO (GOpMYy TMpeicTaBieHUs WHGOpMAIMH (CXEMBI,
rpaduku, qEarpaMMel, TaOJIHUIIBI, PUCYHKA U IPYTHE);

HCIOJIb30BaTh HAYYHBIM SI3bIK B KaueCTBE CPEACTBAa MpH padore ¢ XMMUYECKOH HMH(pOpMaLHei:
MPUMEHATh MEXNpeAMeTHble ((Qu3ndeckne W MaTeMaTU4YecKhe) 3HAaKd M CHUMBOIBL, (OPMYIIHI,
a0b0peBHaTyphl, HOMEHKIIATYDY;

HCIOJIB30BaTh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATJIAHOCTH.

KoMMyHHMKaTHBHBIE YHUBEpPCaJbHbIe YUeOHbIe 1eiicTBHS:

3aJaBaTh BOIPOCHI 110 CYLIECTBY 00CYXK/Ia€MOH TEMbI B XOZ€ AUAJIOra U/WIM TUCKYCCHH,
BBICKa3bIBaTh UAEH, (POpMYIHPOBATH CBOU MPEATIOKEHUSI OTHOCUTEIILHO BHIITOITHEHUS NPEIIOKEHHOM
3a1a4u;

BBICTYIIaTh C TIpe3CHTAlMedl pe3yJbTaToOB IO3HABATEINbHOW JIEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSATEIFHO MJIM COBMECTHO CO CBEPCTHHKAMM IPH BBHINOJHEHHH XHMHYECKOTO 3KCIIEpPUMEHTa,
MPAKTUYECKOH PabOThl IO UCCIIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEILECTB, peain3alud Y4eOHOro MpoeKTa,
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1 (HOpMyYIIUPOBATh BBHIBOJBI IO Pe3yJbTaTaM MPOBEAEHHBIX HCCIECAOBAaHUN MYTEM COTIaCOBaHMUS TTO3UINHA
B X07ie 00CYKIeHUsI 1 00MEHa MHEHUSIMHL.

PeryasiTuBHBIE yHHBepcajbHbIe yueOHbIe AeiiCTBUA:

CaMOCTOSITENBHO IUIAHUPOBATh U OCYLIECTBIISATH CBOIO IIO3HABATEIBHYIO IEATENBHOCTD, OIPENEIsit
e Uenmu W 3aJaud, KOHTPOJIMPOBaTb W MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IMpeiaracMbli
QITOPUTM JCHCTBUH TpU BBIMOJHEHUHM YYEOHBIX M HMCCIEAOBATENBbCKAX 3ajad, BBIOMpaTh Hauboiee
3G GEKTUBHBIN CIIOCO0 WX PEIICHHS C yYETOM TOJNYUYEHHS HOBBIX 3HAHHMM O BEIIECTBAX W XMMHUYECKHX
peakumsx;

OCYIIECTBJISITh CAMOKOHTPOJb ACATEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATDBI

[IpeamerHble pe3yabTaThl OCBOSHUSI MPOrpaMMBI TI0 XHMHUH Ha YrIIyOJIEHHOM YpOBHE HAa YpOBHE
cpemHero o0mero oopa3oBaHus BKIIOYAIOT Crie(rUecKkre A y9eOHOro mpeaMera « XUMHs» HayqHbIe
3HaHUS, YMEHUS U CIIOCOOBI ACHCTBHIA 110 OCBOCHUIO, MHTEPIIPETAIIMY U MPE0Opa3OBaHUIO 3HAHUHN, BUJIbI
ACATCIBHOCTHU 110 MMOJTYYCHUIO HOBOI'O 3HAHUA U IPUMEHCHUTO 3HAHUM B Ppa3InYHbIX y‘-Ie6HI)IX CUTyanusx,
a TaKKE€ B pCaJIbHbIX JXU3HCHHBIX CHUTyallUAX, CBA3aAHHBIX C xumuen. B mnmporpaMMme 110 XHUMHUU
NPEAMETHBIE PE3YJIbTATHI IIPEACTABIICHBI 110 I'OaM U3YYCHUS.

10 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOCHHS Kypca «OpraHnyeckas XUMHSD OTPaKaIoT:

c(hOpMHPOBAHHOCTh TPEACTABICHUNA: O MECTE W 3HAYCHHHM OPTaHWYECKOW XUMHUU B CHCTEME
€CTCCTBCHHBIX HAYK M eé poian B obecrieueHnn yCTOfI‘IPIBOI‘O pa3BUTHA UYCIOBCUYCCTBA B PCHICHUU
po0IIeM SKOJIOTHUYECKOM, SJHEPTeTHUECKON U MUINEBOH 0e30IMacHOCTH, B PA3BUTUH MEIAHMIIMHBL, CO3JaHUU
HOBBIX MarepuaiioB, HOBBIX NCTOYHHNKOB OHEpPruu, B obecrieueHnn panyoHaJILHOIO
MPHUPOIOINONB30BaHMS, B (OPMHPOBAHHUH MHPOBO33PEHUST W OOIIEH KyJIbTYyphl YeJIOBEKa, a TaKkKe
9KOJIOTHYEeCKH 0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPUPOIHON Cpe/ie;

BIIQJICHWE CHCTEMOM XMMWYECKHX 3HAaHWH, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIINE MOHATHS —
XUMHUUYCCKUH 3JIEMEHT, aToM, SAPO W DJCKTpPOHHas 00o0j0Yka aToma, S-, P-, d-aTOMHbIC OpOWTAJH,
OCHOBHO€ ¥ BO30YXAEHHOE COCTOSHHS aToMma, THOpPHUIM3aIUsl aTOMHBIX OpOWTamei, MOH, MOJEeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATENFHOCTh, CTENEeHb OKHCICHWS, XUMHYECKas CBs3b, MOJb, MOJIApHAs
Macca, MOJSPHBIH O0BEM, YIIIEPOAHBIA CKeNeT, (QYHKIMOHAJIbHAS TPYIa, PaluKkal, CTPYKTYPHBIC
(hopmynsl (pa3BEpHYTHIE, COKpAIl€HHBIC, CKEJETHBIE), M30MEpHs CTPYKTypHas M MPOCTPaHCTBEHHAs
(reoMerpuueckasi, ONTHYECKAs ), H30MEPHI, TOMOJIOTHYECKUH PsIZl, TOMOJIOTH, YTIEBOIOPOIbI, KACIOPO/-
W a30TCOoIepKallie OpraHWMYecKHe COSAMHEHUS, MOHOMEp, I[OUMep, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSAMHEHNST; TEOPHH, 3aKOHHI (mepuoandeckuii 3akoH J[. 1. Menzaeneesa, Teopus
CTpOEHHUSl OpraHuueckux BemectB A. M. byrinepoBa, 3aKOH COXpaHEHHMsS MAacChl BELIECTB, 3aKOH
COXpaHEHHS W TPEBPAIEHHS YHEPTUU MPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHMBOJIUYECKHAN
SI3BIK XUMHUH, MAPOBO33PEHYECKHE 3HAHNUS, JISKAIINE B OCHOBE MIOHUMAaHUS IPUIHMHHOCTH U CHCTEMHOCTH
XUMHUYECKUX SIBJICHUMU; MPENCTABICHUS O MEXaHMW3MaxX XHMHYECKHX PEAKINi, TEPMOIMHAMUYECKUX H
KHHETHYECKAX 3aKOHOMEPHOCTSAX WX MPOTEKaHWs, O B3aWMHOM BJIHSHHMA aTOMOB M TPYII aTOMOB B
MoJieKynax (MHIYKTHBHBIA W Me3oMmepHbId 3¢ddektor, opuentantel | u Il poma); ¢akromormueckue
CBEJICHUS O CBOWMCTBAax, COCTaBE, MOIYYEHUH M 0€30IMacCHOM HCIOIB30BAHUH BAKHEHIITNX OPTaHHMYECKHIX
BEIIECTB B OBITY M MPAKTHUECKOU JEITETHLHOCTH YeJIOBeKa, OOIMX HAYyYHBIX MPHUHIUNAX XHMHYECKOTO
MIPOM3BOJICTBA (Ha MPHMeEpPE IMPOU3BOACTBA METaHOJ, ITepepaboTkn HedTH);

c(hOpMHUPOBAaHHOCTh YMEHHWH: BBIABISATh XapaKTepHBbIC MPU3HAKWA TOHATHA, YCTaHABIMBATh HX
B3aMMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINE MOHSATHUS MPH OMHMCAHUM COCTaBa, CTPOSHHS U CBOWCTB
OpPTaHUYECKHUX COSAMHEHUM;

c(hOpMHUPOBAaHHOCTH YMEHHIA:

WCIIONB30BaTh XHMUYECKYI0 CHMBOIIMKY JUISI COCTABJIGHHUS MOJIEKYISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEIIETHBIX ) (DOPMYII OpraHHUYECKHX BEIIECTB;

COCTaBJIATh YpPaBHEHHS XUMHYECKUX PEAKIMHA W PacKphIBaTh HMX CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAaKIUH MOCPEACTBOM COCTABJICHHUS JJIEKTPOHHOro OanaHca 3THUX peakiHy,
peakuuii HFOHHOro 0OMeHa IMyTEM COCTABJICHHUS MX IOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTAaBJIMBATh MOJEIN MOJIEKYJI OPraHMYECKHUX BEIIECTB ISl MIUTIOCTPALMHM MX XHMHYECKOro U
MPOCTPAHCTBEHHOI'O CTPOCHHUS;
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cOPMUPOBAHHOCTh yMEHHIA: YCTAHABIMBATh MNPHUHAMJICKHOCTh H3YYEHHBIX OPTaHHMYECKHUX
BEIIECTB 0 WX COCTaBY M CTPOSHHIO K OIpPEACIEHHOMY KIaccy/Tpylle COeIWHEHWH, NaBaTh UM
Ha3zBaHus 1o cuctemartnyeckoii HomeHkiatype (IUPAC) um npuBoguTh TpuBHANbHBIE Ha3BaHUS IS
OTAENBHBIX TPENCTaBUTENCH OpraHWYecKUX BEIIECTB (3TWJIEH, aleTWIEH, TOMYyoJ, TJIMIEPHH,
STHJICHTIINKONb, (eHom, (opManbAerui, auerajbIerui, aleToH, MypaBbUHAas KHCJIOTa, YKCYCHas
KHCJIOTa, CTEapUHOBAs, OJCWHOBAs, MAJbMHTHHOBAS KUCIOTHI, TJUIHMH, aJlaHWH, MajlbTo3a, QpPYyKTO3a,
AHWIVH, TUBUHUI, U30IMPEH, XJIOPONPEH, CTUPOII U APYTHE);

cOPMUPOBAHHOCTh YMEHUS ONPEIEISITh BUI XMMUYECKOH CBSI3M B OPTaHMUYECKUX COCAMHEHUSX
(kKoBaJIeHTHAS U HOHHAS CBsI3b, G- U T-CBSI3b, BOJOPOAHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS IPUMEHSTH ITOJIOKEHUST TEOPUU CTPOCHHS OPTaHMUYECKUX BELIECTB A.
M. Bytneposa asist 00BsICHEHHS 3aBUCUMOCTH CBOWCTB BEILIECTB OT UX COCTaBa U CTPOCHUSI;

cOpPMUPOBAHHOCT, YMEHHI XapaKTepH30BaTh COCTaB, CTPOCHHE, (U3HYECKHE U XUMHUYECCKUE
CBOWCTBAa THIHYHBIX TMPEJACTaBUTENEH pPAa3NUYHBIX KIACCOB OPTaHMYECKHUX BEIECTB: aJIKaHOB,
LMKJI0AJIKaHOB, AJIKEHOB, aJKaJWEHOB, AJIKNHOB, apOMaTHUYECKUX YTIIEBOIOPOIOB, CIIMPTOB, abAETH/IOB,
KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(PHPOB, KUPOB, HUTPOCOCAHMHEHHH M aMHHOB,
AMHHOKHCJIOT, O€JKOB, yIrIIeBOJOB (MOHO-, IU- W TOJHCaXapHJOB), WUIIOCTPHUPOBATH T€HETHUYECKYIO
CBS3b MEXKIY HHMMH YPaBHEHHSIMH COOTBETCTBYIOIIMX XMMHYECKMX PEaKIUil € HCIOIb30BaHUEM
CTPYKTYPHBIX (HhOPMYIT;

c(hOpMHUPOBAaHHOCTh YMEHHSA TOATBEP)KJIATh HA KOHKPETHBIX MpPUMeEpax XapaKTep 3aBHCHMOCTH
PEaKIMOHHONW CIIOCOOHOCTH OPraHWYECKUX COCTWHEHWH OT KPaTHOCTH M THIA KOBAJIEHTHOW CBS3M (G- U
T-CBSI3M ), B3aMMHOTO BIIUSTHUSI aTOMOB M TPYII aTOMOB B MOJIEKYJIaxX;

cOPMUPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTh WCTOYHUKH YTIIEBOJOPOJIHOTrO ChIphs (HedTh,
MPUPONHBIA Ta3, yroib), CHOCOOBI €ro mepepadOoTKH W TPAKTUYECKOE TPHUMEHEHHE IPOTyKTOB
nepepadoTKH;

c(hOpMHUPOBAaHHOCTH BIAJCHUSI CHCTEMOW 3HAHUI O €CTECTBEHHO-HAyYHBIX METO/aX MO3HAHHS —
HaOJIIOEHUH, HU3MEPEHUHU, MOEIMPOBAHUH, 3KCIIEPUMEHTE (PEalbHOM M MBICICHHOM) U YMEHHUs
MPUMEHSTh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHUS NPUMEHITH OCHOBHBIE OIEpallMM MBICIUTEIBHON NESITEIbHOCTH —
aHaJlM3 U CHUHTE3, CpaBHEHUE, O0OOILIEHHE, CHUCTEMAaTH3allUl0, BbIABJICHHE MPUYMHHO-CIEICTBEHHBIX
CBsI3el — JUIsl UBYUYEHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIMIL;

c(OPMUPOBAHHOCTh YMEHUIl: BBIABISATH B3aMMOCBSI3b XHMHYECKMX 3HAaHUIl C IOHATHAMH U
[PEACTaBICHUSMH JIPYTUX €CTECTBEHHO-HAy4YHBIX IPEIMETOB Ul 0o0jee OCO3HAHHOIO IIOHMMAaHUS
CYIIIHOCTH MaTepHalbHOIO €IMHCTBA MUPA, UCIOIb30BATh CUCTEMHBIC 3HAHUS 110 OPraHUYECKOH XUMHH
1151 OOBSICHEHUS M IIPOTHO3UPOBAHUS ABJICHUH, UMEIOLNX €CTECTBEHHO-HAYUHYIO IPUPOAY;

c(OPMUPOBAHHOCTh YMEHHUH: NPOBOJUTH PACUETHI MO XMMUYECKUM (PopMynaM M ypaBHEHUSIM
XMMHYECKUX PEaKIMH C HCIOJIb30BaHMEM (HU3MYECKHX BEIWYMH (Macca, 00bEM Ta30B, KOIMYECTBO
BEILIECTBA), XaPAaKTEPU3YIOIMX BELIECTBA C KOJIMYCCTBEHHOM CTOPOHBI: Pacy€rhl MO HAXOXKICHHIO
XUMHYECKOH (OpPMyJIbl BELIECTBA 10 U3BECTHBIM MACCOBBIM JOJISAM XUMHUYECKHUX JIEMEHTOB, IPOAYKTaM
CrOpaHMs, INIOTHOCTH I'a3000pa3HBIX BEIIECTB;

c(OPMUPOBAHHOCTE YMEHHUH: IPOrHO3MPOBATH, AHATU3UPOBATH M OLEHUBATH C IO3ULUH
9KOJIOTMYECKOH 0e30MacHOCTH MOCIEACTBUS OBITOBOM M NPOM3BOACTBEHHOW AEITEIBHOCTU YENIOBEKA,
CBSI3aHHOH C mepepalOTKOW BELIECTB, WCIONb30BaTh IONYyYEHHbIC 3HAHUS U1l NPUHSATHS TPAMOTHBIX
pelnieHuit mpoOieM B CUTYAIUAX, CBA3aHHBIX C XHMHUEH;

c(OPMUPOBAHHOCTh yMEHHMH: CaMOCTOATEIBHO IJIAHUPOBATb W INPOBOOUTH XUMHYECKUI
JKCHEPUMEHT (TIOJly4YeHHE M H3YYCHHE CBOMCTB OPraHUYECKUX BEIIECTB, KayeCTBEHHBIC PEAKIINU
YIJIEBOIOPOAOB PA3IMYHBIX KJIACCOB M KHCIOPOJACOAEPKAIIMX OPraHMYECKUX BEILIECTB, pEIICHHE
9KCIEPUMEHTAIBHBIX 3aJad M0 PaclO3HABAHUIO OPraHMYECKUX BEILIECTB) C COOJIOAECHHEM IPaBHI
OezomacHoro oOpalieHusi ¢ BelecTBAMH M JIAOOpaTOpHBIM 00OpyAoBaHHEM, (POpMyIHPOBaTH LENIb
HCCIICIOBAHNS, IPEACTaBIATE B DPA3IUUHOM (opme pe3ynbTaTbl SKCHEPUMEHTa, aHAJIU3UPOBATh U
OLIEHUBATh MX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTb YMEHUI:

cOONMIOAaTh MpaBWJIa HKOJIOTMYECKH LEeIeco00pa3HOro IOBEAEHUS B ObITY M TPYIOBOM
NEeSTETBbHOCTH B LIENSAX COXPAHEHUS CBOETO 3/10POBBS, OKPYXKAIOLIEW MPUPOTHON CPEbl U JOCTHIKEHUS €€
YCTOMYNBOTO pa3BUTHUS;
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OCO3HaBaTh OMACHOCTb TOKCHMYECKOTO JEHCTBUS Ha JKUBBIE OpraHU3MBl ONpEAEIEHHBIX
OpPTaHWYECKHX BEIeCTB, MOHUMasi cMbIc nokaszarens [1J1K;

aHATU3UPOBATH LIENECO00PA3HOCTh MPUMEHEHHUS! OPraHNYECKUX BELIECTB B MPOMBIIUICHHOCTH U B
OBITY C TOUKH 3pEHHUSI COOTHOIIEHHS PUCK-TI0JIb3a;

cOPMUPOBAHHOCTh ~ YMEHWH:  OCYIIECTBISATH  LEJICHANPABICHHBI  TMOMCK  XHMHYECKOH
WHGOPMAIUK B Pa3MYHBIX MCTOYHUKAX (Hay4Has W ydeOHO-HaydHas JUTEpaTypa, CPeACTBa MacCOBOM
nHpopmanun, HWHTEpHET ® [pyrue), KPUTHYECKH aHAIU3HUPOBATh XWMHUYECKYIO HWH(OpPMALHIO,
nepepadaThIBaTh €€ M UCIONB30BaTh B COOTBETCTBUH C TIOCTABJICHHOW y4eOHOM 3a1a4eii.

11 KUIIACC

[IpeamerHbie pe3ynbTaThl OcBOoeHHs Kypca «O0Imas 1 HeopraHuuecKasi XUMUSD OTPa)aroT:

cOPMUPOBAHHOCTh MPEACTABICHUH: O MaTepHAILHOM EIUHCTBE MHpA, 3aKOHOMEPHOCTSIX U
M03HABAaE€MOCTH SIBJICHUM Impupoabl, 0 MECTC U 3BHAUCHUU XUMHUU B CUCTEMEC €CCTCCTBCHHBIX HAYK U eé poimn
B oOecredeHNH YCTOMYMBOIO PA3BUTHs, B PEIICHHH MPOOIeM 3KOJIOTMYECKOW, IHEPreTHYecKOd W
HHI].[GBOﬁ 6630HaCHOCTI/I, B Pas3sBUTUM MCIUIHMHBI, CO3AAaHWU HOBBIX MATCPHUAIOB, HOBBIX HCTOYHUKOB
9HEPruH, B 00ECIEUCHUH DPAMOHAIBLHOIO MPHPOJONONB30BaHNs, B (POPMUPOBAHHH MHPOBO33PEHUS U
001Iell KylbTyphl YellOBeKa, a TaKKe HKOJOTHIECKH 00OCHOBAHHOTO OTHOIIECHHUSI K CBOEMY 3JI0pPOBBIO U
MIPUPOHON CPEIE;

BJIaJCHUC CHUCTEMOM XHMMHUUYECKUX 3HaHI/II\/'I, KOTOpasA BKJIKOYACT: OCHOBOMIOJArarouivue IMOHATUA —
XUMHUYECKUI DJIEMEHT, aTOM, PO aToMa, M30TOIIbI, HJICKTPOHHAS 000JI0YKa aroma, S-, P-, 0-aTOMHBIE
opOUTAIM, OCHOBHOC M BO30YXIEHHOE COCTOSHHUS aToMma, THOPHAM3AIs aTOMHBIX OpOWTajei, HMOH,
MOJIEKyJla, BAJEHTHOCTb, JJEKTPOOTPUIATENIFHOCTh, CTENEHb OKHCIEHWS, XHMHYecKas CBS3b
(KOBaHeHTHaH, HMOHHAaA, MCTAJIJIMYCCKasd, Bonopongas[), KpUCTAJUIMYCCKasA pemérKa, XUMHYECKas peaKius,
pacTBOp, 3JIEKTPOIUTHI, HEIJIEKTPOIUTHI, DIEKTPOIUTHYECKAs TUCCOIHMAINS, CTENeHb AMCCOLHAIINY,
BOJIOPOJIHBIM TI0Ka3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH 3(Q(hEKT XWMHUYECKOH peakIuH,
CKOpOCTh  XMMHYECKOW pEaKkIUH, XUMHYECKOE€ paBHOBECHE, TEOpUH W  3aKOHBI  (Teopus
BIEKTPOIMTHYECKON JUCColMalyu, epuoandeckuit 3akon .M. MenpeneeBa, 3aKOH COXpaHEHUS MacChl
BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAILIECHHs SHEPTUU IPU XUMHUYECKUX PEAKLHUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XHMUH,
MHUPOBO33pPEHUYECKHUE 3HAHUS, JISKAIIUE B OCHOBE IOHMMAHUS IPUYUHHOCTHA U CUCTEMHOCTH XMMUYECKHX
SIBJICHUI; COBPEMEHHBIE IPENCTaBJICHUS O CTPOEHUH BEIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM H
HaJMOJICKYJIIPHOM YPOBHSIX; IIPEICTABICHUS O MEXaHU3MaX XUMHUECKUX PEaKLUH, TEPMOIMHAMUIECKUX
U KUHETMYECKUX 3aKOHOMEPHOCTAX HUX IPOTEKaHMs, O XMMHUYECKOM PpaBHOBECHM, pacTBOpax H
IMCIEPCHBIX cHCTeMax; (aKTOJIOTMYECKHE CBEIEHHS O CBOWCTBAX, COCTAaBe, IOMYYEHUH U 0€3011acCHOM
UCIOJIb30BAHUM BAKHEHIIMX HEOPraHWYECKUX BELIECTB B OBITY W MNPAKTUYECKOW MAESTEIbHOCTU
YeIoBeKa, O0IMX HayYHbIX IPUHIMIIAX XUMHYECKOT O IPOM3BOJCTBA;

c(OPMUPOBAHHOCT YMEHHI: BBIABISITH XapakKTEPHbIC NPHU3HAKM IOHATHI, YCTAaHaBIUBaTh HX
B3aMMOCBSA3b, HCIIOIb30BaTh COOTBETCTBYIOIIME MOHATHS IPU ONMMCAHUM HEOPTaHUUYECKUX BEIECTB U UX
MpeBpaIlleHUH;

c(OpPMUPOBAHHOCTh YMEHHUS HCIIOJIb30BATH XUMHUYECKYI0 CUMBOJMKY JUISI COCTaBIECHHUS (HOopMyI
BEIIECTB ¥ ypaBHEHWH XHMHUYECKAX peakmnuii, cucremarndeckyro HoMmeHknarypy (IUPAC) wu
TPUBHAIbHBIC Ha3BAHUS OTIEIbHBIX BEIIECTB;

c(OPMUPOBAHHOCTE YMEHHSI ONPEAEATH BAaJCHTHOCTb M CTEIIEHb OKUCIEHHS XHMHUYECKHUX
JJIEMEHTOB B COCOUHEHUSX, BHJA XUMUYECKOW CBsA3M (KOBAJCHTHAs, HOHHAs, MeTaIM4ecKas,
BOZIOPOIHAS), TUI KPUCTAIIMUECKON PeIIETKY KOHKPETHOTO BEIIECTRA;

c(OpPMUPOBAaHHOCTE YMEHHSA OOBACHATH 3aBUCHMMOCTH CBOMCTB BEIIECTB OT BHAA XUMHUYECKOH
CBSI3M M TUNA KPUCTAUIMYECKOM PEIETKH, OOMEHHBIH W JOHOPHO-AaKLUENTOPHBIH MEXaHU3MbI
00pa3oBaHusl KOBAJICHTHOH CBSI3H;

c(OPMUPOBAHHOCT YMEHMI: KIacCH(HUUHUPOBATh: HEOPraHWYECKUE BELIecTBA IO UX COCTaBy,
XMUMHYECKUE PEAKIUH 110 PA3INYHBIM MIPU3HAKAM (YUCIY U COCTaBY PEardpyIOLIMX BEIIECTB, TEIIOBOMY
3¢ deKTy peakunu, N3MEHEHUIO CTEeIIEHEH OKUCIIEHHS 3JIEMEHTOB, 0OPaTHUMOCTH, YYaCTHIO KaTalnu3aTopa
U JIpYTHe); CaMOCTOSITENIbHO BRIOMPATh OCHOBAHUS M KPUTEPUH AJIS KIIACCU(HUKALIMY U3Y4aeMbIX BEIIECTB
1 XUMHUYECKUX PeaKLni;

cOpMUPOBAaHHOCTh YMEHHUSI PAaCKpbIBaTh CMBICH Iepuoguueckoro 3akoHa J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro CUCTEMATU3UPYIOILYI0, OOBICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKINU;
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cOPMUPOBAHHOCTE YMEHHUI: XapakTepHU30BaTh DJICKTPOHHOE CTPOEHHWE AaTOMOB M HOHOB
XUMHYECKUX 3JIEMEHTOB IepBoro—uerBéproro nepuoaoB llepmonuueckoit cucremsl .M. Menneneesa,
UCTIONIBb3YS TOHSATHS <«IHEPreTHYECKUE YPOBHHUY», «IHEPreTUYECKHE MOAYPOBHHY», «S-, P-, O-aTOMHBIC
opOuTanmm», «OCHOBHOE M BO30YXKIEHHOE DHEPreTUYECKUE COCTOSIHHA aToMa»; OOBSCHSTH
3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMMHUYECKHX 3JEMEHTOB M HMX COEAMHEHUH IO MepuoiaM Hu
rpynnaM Ilepuonnueckoit cucremsl /. 1. Menneneesa, BaJeHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOCHHS UX DJIEKTPOHHBIX 000JI0YEK;

cOPMUPOBAHHOCT, yMEHHIA: XapaKTepu30BaTh (OMHCHIBATH) OOIME XUMHUYECKHE CBOWCTBA
BEIIECTB pA3IUYHBIX KJIACCOB, IIOATBEPXKJAaTh CYIIECTBOBAHHME TEHETHMUYECKOW CBSI3U  MEXIY
HEOPTaHUYECKMMH BEIECTBAMHU C TIOMOLIbI0 YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(OPMUPOBAHHOCTh YMEHHSI PACKPHIBATH CYIIHOCTh: OKHCIUTENFHO-BOCCTAHOBUTEIBHBIX PEaKIHi
MOCPEACTBOM COCTABIICHUsSI DJIEKTPOHHOTO OajlaHca 3THX peaklWi; peaknmuid HOHHOrO oOMeHa MyTEM
COCTABJICHUS HX IIOJHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHWH; pEaKUUU TUAPOIN3A; PEeaKUuil
KOMITJIEKCOOOpa3oBaHus (Ha pUMepe THAPOKCOKOMIUIEKCOB [IMHKA U AJIIOMUHHSA);

cOPMUPOBAHHOCT YMEHUSI OOBSICHSATh 3aKOHOMEPHOCTH TMPOTEKAHHsI XUMHYECKHX PEAKIUH ¢
y4€TOM HX JHEPreTHUYECKHX XapaKTEPHUCTHK, XapaKTep M3MEHEHHUS CKOPOCTH XHMHUYECKOW peakluu B
3aBHCUMOCTH OT Pa3lU4YHBIX (PAKTOPOB, a TAKKE XapaKTep CMENICHUs XMMHUYECKOTO0 PaBHOBECHS MO
BIIUSSHUEM BHENTHUX Bo3jaehcTBuid (punIimn Jle [llaTense);

c(hOpMHUPOBAaHHOCTh YMEHHS XapaKTePH30BaTh XUMHUYECKHE PEAKIUH, JIeKallie B OCHOBE
MIPOMBIIIUIEHHOTO TIOJIY9E€HUSI CEPHOM KHCIIOTHI, aMMHaka, OOIIMe Hay4yHbIe MPHHLIUINB XUMHYECKHX
MIPOM3BOJICTB; ENeCO00Pa3HOCTh MPUMEHEHN HEOPTaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY
C TOYKH 3PEHHS COOTHOIIECHHS PUCK-TIONB3a;

c(hOpMHPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHWH O METoJaX HAYYHOTO TIO3HAHWS SIBJICHUN
MpUpPOIsl — HaOIIOAEHWE, W3MEpEeHHEe, MOJIEIHPOBaHUE, DKCIIEPHUMEHT (peajbHBId M MBICIEHHBIN),
WCIIONIb3yeMbIX B E€CTECTBEHHBIX HAayKax, YMEHHS NPUMEHATb 3TH 3HAHUS TPU IKCIEPUMEHTAIBHOM
HCCIICIOBAHUU BELIECTB U JJIsI OOBSCHEHUS XHMUYECKHX SBJICHUH, HMMEIOLIMX MECTO B INPHUPOIE,
MPaKTUIECKON JEeATEIbHOCTH Y€IOBEKA U B TOBCEAHEBHOMN XKU3HH;

c(OPMUPOBAHHOCTE YMEHMS BBISIBIIATH B3aUMOCBA3b XMMUYECKHMX 3HAaHMH C TOHATUSIMH U
IPEACTABIECHUSMH JIPYTUX €CTECTBEHHO-HAy4YHBIX IPEIMETOB Uil 0o0jee OCO3HAHHOIO IIOHMMAaHUS
MaTepruaIbHOrO €IUHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHUS IIPOBOAUTEH PAcUEThl: C HUCIONb30BAaHUEM IOHATHM «MaccoBas IO
BEILIECTBA B PAaCTBOPE» U «MOJISIPHAsI KOHLEHTPALUS»; MacChl BELIECTBA WM 00bEMa ra3a 1o U3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe WM OOBEMY ONHOI'O M3 YYacCTBYIOIIMX B PEAKIHMH BEIECTB; TEIIJIOBOIO
s¢dexra peakiuy; 3HAUYCHUS BOJOPOAHOrO IIOKA3aTENsl PAcTBOPOB KHUCIOT W ILEIOYEH C H3BECTHOU
CTENEHbIO AWCCOLMALMY;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKLIMHU, €CIH OJHO U3
HCXOJHBIX BEIIECTB JaHO B BHJIE PACTBOpA C ONPENESIEHHON MacCOBOM TOJIEH pacTBOPEHHOIO BELIECTBA
WJIM JTAaHO B U30BITKE (MMEET MPUMECH ); IO BBIXO/Ia TIPOTYKTa PEAKITNH; O0bEMHBIX OTHOIIEHUH T'a30B;

cOpPMUPOBAaHHOCTE YMEHHMH: CaMOCTOSTEIBHO IUIAHUPOBaTb W IMPOBOIUTH XUMHUYECKUH
9KCIEPUMEHT (IPOBEACHHE pEeakudid HOHHOTO OOMEHa, IOATBEPXKIEHHE KAaueCTBEHHOI'O COCTaBa
HEOPTaHWYECKUX BEUIECTB, OMNPENEIEHNUE CPeOsl pPacTBOPOB BEIIECTB C IOMOIIBIO HHAWKATOPOB,
W3yYeHHE BIUSHHUS PA3IUUHBIX  (PAKTOPOB HA CKOPOCTh XMMHMYECKOM pEaKUuH, pEIICHHE
IKCIEPUMEHTAIBHBIX 3afay 1o TemaM <«Meramns» u «Hemeramne») ¢ coOmomeHHEM MPaBUI
Oe3omacHOro oOpamieHHsl C BelmeCTBAMH W JIA0OPATOPHBIM 00O0pyIOBaHHWEM, (OPMYIHPOBATH IIEIbH
UCCIICIOBAHUS, NPEACTABIATH B PA3IMYHOM (opme pe3ynpTaThl HKCIEPUMEHTA, aHAIU3UPOBATh H
OLIEHUBATh UX JOCTOBEPHOCTS;

cOpPMUPOBAHHOCTE YMEHMH: COONMIOAAaTh NpaBWIa IONb30BaHUS XUMHUYECKOW MOCYyIoH U
nabopaTopHBIM 00OpyIOBaHUEM, OOpAIIEHHUs C BEIIECTBAMH B COOTBETCTBHU C WHCTPYKLMSMH IO
BBIITOJIHEHHUIO JIAOOPATOPHBIX XMMUYECKUX OMBITOB, SKOJIOIMUYECKH 1IeJeCO00pa3HOro MOBEACHUS B OBITY
U TPYJOBOHM JEATEIBHOCTH B LIENSAX COXPAHEHMs] CBOETO 3J0POBbs, OKPYXAIOUIEW MPHUPOJHON cpensl U
JOCTH)KEHUSI €€ yCTOWYMBOIO pPa3BUTHSI, OCO3HABATh OMACHOCTH TOKCHMYECKOTO AECHUCTBUS HAa IKHUBBIC
OpPTaHHU3MBI OIIPEAEIEHHBIX HEOPIrAaHUYECKUX BEIIECTB, TOHMMAas cMbIC nokazaTens [1JIK;

cOPMUPOBAHHOCTE ~ YMEHHUH:  OCYLIECTBISTH  LENCHANPABICHHBIA  MOUCK  XUMHUYECKOH
nHGOPMAUKM B Pa3IMYHBIX MCTOYHUKAX (Hay4Has W yuyeOHO-HaydHas JHUTEpaTypa, CPEeACTBa MacCOBOM
uHpopmanuy, HWHTEpHET u Jpyrue), KPUTHYECKH aHAJIU3UPOBAaTh XHUMHUYECKYI0 HHGOpMAaIUIO,
nepepadaThiBaTh €€ M HCIOIB30BAaTh B COOTBETCTBUU C MOCTABICHHOW yueOHOH 3aaa4el.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
K
Ne HaumeHoBaHMe pa3aesioB U TeM L. 'lacoll: n JyekTpoHHbIe (LM(PPOBHIE)
n/n NMPOrpaMMbl Bcero p;;OTTI:;m’HMe p%?:::qemne o0pa3oBaTeJibHbIE pecypchbl
Paznen 1. TeopeTudeckue OCHOBbI OPraHU4eCKONH XMMHUH
IIpenmer oprannyeckoit xumuu. Teopust
1.1 CTPOCHUSI OPraHMYECKHX COeqMHEHUIT A. M. 8 1 https://resh.edu.ru/subject/lesson/6149/
byrtneposa
Hroro no pazaeiny 8
Paznen 2. YrieBoaopoabl
2.1 TIpeneikHbIe YrieBoa0poAEl — AKAHEL, 5 https://resh.edu.ru/subject/lesson/6151/
LHKIJIOAITKAHBI
2.2 HenpeeibHEIC YIIICBONOPOABL: ATKCHbI, 14 1 https://resh.edu.ru/subject/lesson/5412/
AJKaIMEHBI, ATKUHBI
2.3 ApoMaTHYeCKUE YIIIEBOIOPOIHI (apeHBI) 8 https://resh.edu.ru/subject/lesson/4775/
2.4 TIpHpOZHBIC HCTOTHHKH YIIICBO/OPOAIOB H HX 4 https://resh.edu.ru/subject/lesson/6148/
repepaboTKa
2.5 ["asorenpon3BOIHBIE YTIIEBOAOPOAOB 4 1
Uroro no pazueny 35
Pa3zgen 3. Kuciaopoacoaep:kamue opraHudeckne coeIuHeHus
3.1 CrupTtel. Deron 11 1 https://resh.edu.ru/subject/lesson/4769/
KapOonunbHbIE COETUHEHNS: aTbACTUIBI U
3.2 keToHbl. Kap6oHoBbIe KUCTOTHI. CIOKHBIC 21 1 https://resh.edu.ru/subject/lesson/4776/
acupsl. Kupsl
3.3 YrieBoxsl 9 1 https://resh.edu.ru/subject/lesson/6150/
Wroro mo pazneny 41
Pa3nen 4. A3oTconep:kaiiue oprannyecKue coeTuHeHust
4.1 AMUHBL. AMAHOKHCIIOTHL. Benkn 12 1 2 https://resh.edu.ru/subject/lesson/4743/

20



https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/4743/

Hroro no paspeny

12

Pa3pnen S. BeicOKOMOJIEKY ISIpDHBIE COEIMHEHUS

51 ‘ BbICOKOMOIIEKYIISIPHBIC COCANHCHUSI 6 https://resh.edu.ru/subject/lesson/6095/
Hroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102

21



https://resh.edu.ru/subject/lesson/6095/

11 KVIACC

KoanuecTBo 4acoB

Ne HaunMeHoBaHue pa3feioB U TeM K n DJIeKTpOHHBbIe (U poBbIe)
n/n NMPOrpaMMbl Bcero Ol;:l%zii?l’le pz;:jv:;iclkne o0pa3oBaTejibHbIE PeCypChl
Paznen 1. [loBTopeHnue u yriyoJjieHne 3HAHHI OCHOBHBIX pa3iaesioB Kypea 10 kiacca.
[IpenenbHbIC YTIIEBOI0POIBI - AKAHBI.
HenpenenbHbie yrieBoA0pOIbI: aIKECHBI,
11 aJKaJMEHBbl, AIKUHBL. APEHBI. 3
' Kucnopoaconepskaiue u a30TcoaepxKaIiine
OPraHn4CCKUEC COCANHCHUA. TCHCTUYCCKAaA
CBsI3b OPraHUYCCKUX COCHHHCHHﬁ.
Hroro 3
Pa3zaen 2. TeopeTuueckue 0CHOBBLI XMMHUHU
Crpoenne atoma. Ilepronnyuecknii 3aK0H U
2.1 Ieproauueckast CHCTEMa XMMHYECKUX 7 https://resh.edu.ru/subject/lesson/6479/
anemenToB JI. 1. MenneneeBa
2.2 Crpoenne pemectsa. Mruorooopasue 10 1 https://resh.edu.ru/subject/lesson/5911/
BEIIIECTB
2.3 XUMIUECKHE PEaKIHH 19 1 3 https://resh.edu.ru/subject/lesson/4938/
Uroro no pazneny 36
Pa3zgen 3. Heopranuyeckasi XuMust
3.1 Hewmerasuisl 31 1 3 https://resh.edu.ru/subject/lesson/5913/
3.2 MeraJuibl 23 1 2 https://resh.edu.ru/subject/lesson/5814/
Uroro mo pazneny 54
Paznen 4. XuMus u K13Hb
4.1 ‘ MeToapl HO3HAHUS B XUMHUU. XUMUS U KU3Hb 9 https://resh.edu.ru/subject/lesson/3504/
Wroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
No Tema ypoka KonudectBo vacos Hata DNEeKTPOHHBIC
n/m Bceero | Kontponbusie | Ilpaktudeckue | M3y4eHHUsS udpoBbIe
paboThI padoTHI o0pa3oBaTebHbBIC
pecypesl

1 [Ipenmer 1 3HaUCHUE OPraHUYESCKON XUMMUH, TIPEICTABIICHUE O 1 https://resh.edu.ru/subje
MHOTr000pa3iK OPraHMYECKUX COCANHEHUI ct/

lesson/6149/start/17038/

2 DIIeKTPOHHOE CTPOSHUE aTOMa yriieposa (OCHOBHOE U 1 https://www.yaklass.ru/
B030YXIEHHOE COCTOsIHMS). BajeHTHBIC BO3MOXKHOCTH aToMa p/himija/10-klass/
yriiepoja

3 XuMH4ecKasi CBSI3b B OPraHUYECKUX COCMHEHUAX. MeXaHU3Mbl 1 https://www.yaklass.ru/
00pa3oBaHUs KOBAJEHTHOMN CBSI3M, CIIOCOOBI Pa3phiBa CBSI3eH p/himija/10-klass/

4 Teopust CTpOCHUsI OpraHUYeCKHX coeanHennii A. M. Bytieposa 1 https://www.yaklass.ru/

p/himija/10-klass/

5 Ipezacrasienre 0 KIacCH(pUKAIIMHA ¥ CHCTEMATHIECKas 1 https://www.yaklass.ru/
nomenknatypa (IUPAC) opranndyecknx BelecTB p/himija/10-klass/

6 Bujiel u30Mepuu: CTPyKTypHasi, TPOCTPAHCTBEHHAS. DJICKTPOHHBIC 1
3(dEeKTEI B MOJIEKyIaX OPTaHNIECKUX COCTUHEHUH

7 Kiraccudukarus peakiuii B OpraHnIecKol XUMUH 1

8 Cucremarusanus u 0600mieHne 3HaHmiA 1o TeMe "Teopus 1 1 https://www.yaklass.ru/
CTPOCHUSI OpraHUYECKHX coeauHenuit A. M. Byrieposa". p/himija/10-klass/
CraproBast AMarHOCTHKA.

9 AJKaHbBI: TOMOJIOTHYECKHI psif, 0011ast GopMysia, HOMEHKIATYpa U 1 https://resh.edu.ru/
H30MEpHsl, SJICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIL. subject/lesson/6151/
Jlaboparopnas padora Nel. MonenupoBaHre MOJIEKYI
YIJIEBOZOPOJIOB M I'aJIOreHOIPOU3BO/THBIX.

10 | ®wusnyeckne u XUMHYECKHE CBONCTBA AJIKAHOB 1

11 | Haxoxaenwue ajkanoB B npupoae. CrocoObl MOMydeHHUS U 1 https://www.yaklass.ru/
PUMEHCHUE ATKaHOB p/himija/10-klass/

12 | Hukmoankansl: 00mIas Gopmysia, HOMEHKIATYpa U H30MEPHS, 1 https://www.yaklass.ru/
OCOOEHHOCTH CTPOCHHUS M XMMHUYECKHX CBOWUCTB, CIIOCOOBI p/himija/10-klass/
MOJTYYCHUS ¥ IPHMEHEHHE

13 | Pemrenue pacy€THBIX 3a/1a4 Ha OMPEICTIEHHE MOJIEKYIISIPHOM 1

q)OpMy.]'IBI OpraHruvCeCKOro BCIIeCTBa 110 MaCCOBbIM JJOJISIM aTOMOB
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3JIEMEHTOB, BXOIAILIUX B €ro cocras. CucremMaTusaius u
000011IeH1E 3HAHUH 10 TEME

14 | AnKeHbl: TOMOJIOTHYECKUH psijl, 00mmas Gpopmyiia, HOMEHKIATYDA, 1 https://resh.edu.ru/
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJICKYIL. subject/lesson/5412/
CTpyKTypHas U IIUC-TPaHC-U30MEPHUs AIKCHOB

15 | ®dusnueckre U XMMUYECKHUE CBOWCTBA aikeHoB. [IpaBuiio 1 https://www.yaklass.ru/
MapKOBHHKOBa p/himija/10-klass/

16 | CnocoObl moydeHus 1 NpUMEHEHHE AJIKEHOB 1

17 | [Ipaktuueckas pabora Ne 1 o reme "[lomyyeHne sTuieHa u 1
M3y4YEHHUE ero CBOMCTB"

18 | Pemrenne pacu€THBIX 3a7]a4 HA ONpPEACICHUE MOJIEKYIISIPHON 1
(hopMyJIbl OPraHMYECKOTO BEIISCTBA

19 | AnkaaueHsl: CONpsHKEHHBIC, H30JMPOBAHHBIC, KyMYJIHPOBAHHBIC. 1 https://resh.edu.ru/
OCOOEHHOCTH DITEKTPOHHOT'O CTPOEHHSI subject/lesson/6152/

20 | XuMHuuecKHe CBOMCTBA CONPSIKEHHBIX JINCHOB 1

21 | CriocoObl ONy4eHUs M IPUMEHEHHE aJIKaIHCHOB 1

22 | ANKHHBI: TOMOJIOTHYECKHH psijl, 00Imas Gpopmyiia, HOMEHKIATYpa, 1 https://www.yaklass.ru/
DIIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL, p/himija/10-klass/
(hu3mdecKue CBOWCTBA

23 | XuMHUYECKHE CBOICTBA AJIKHMHOB 1

24 | KauecTBeHHbIC PEaKI[Mi HA TPOMHYIO CBSI3b 1

25 | Croco0bl mojIy4YeHUs U NPUMEHCHUE aJIKHHOB 1

26 | Pemrenuie 3a1a4: pacuéThl 0 YpaBHEHUIO XUMHYECKON pEaKInu 1

27 Cucrematusanus 1 00001IeHrEe 3HAHUH 110 TeMe "AJKEHBI, 1
aJIKaJIMEeHbl U aJIKUHBL".

28 | Apenbl: roMmooruueckuii psij, obimasi Gopmysia, HOMEHKIATYpA. 1 https://resh.edu.ru/
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJT OEH30I1a subject/lesson/4775/
TONIyoOna, uX (U3HMYECKHE CBOMCTBA

29 | XuMHu4ecKue CBONCTBA apEHOB: PEAKITHH 3aMeleHHS 1

30 | XumuuecKkue CBOMCTBA apEHOB: PEAKIIUK PHUCOCANHCHUS, 1 https://www.yaklass.ru/
OKHCJICHHE FOMOJIOrOB OeH30I1a p/himija/10-klass/

31 | OcoOeHHOCTH XMMHYECKUX CBOMCTB CTHpOJIa 1

32 | Pemenne pacy€THbIX 3a/1a4 Ha ONpPEIeTICHUE MOJICKYIISIPHOM 1
(OpMYIIBI OPraHUYECKOro BEIIeCTBA

33 | CrocoObl mony4eHusi ¥ IpUMEHEHHE apEHOB 1

34 I'eHerruecKas CBsA3b MEXK/Y Pa3IMIHBIMH KIIaCCAMH 1 https://www.yaklass.ru/
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YTIIEBOIOPOJIOB p/himija/10-klass/

35 | Pacuérpl Mo ypaBHEHUSIM XUMHUUECKUX peakuuii. CucTeMaTH3alus
1 000011IeHNE 3HAHUI 110 TeMe "ApeHbI".

36 | [Ipupoansiii ra3. [lonyTHble HeDTSIHBIE Ta3bl

37 | KameHHbI#1 yroib ¥ MPOJYKTHI €ro MepepadoTKu

38 | Hedtb 1 ciocoOs e€ mepepaboTku. [IpuMeHeHre mpoayKToB https://resh.edu.ru/
nepepadoTKu HedTH subject/lesson/6148/

39 | I'eneTrueckas CBS3b MEX/TY Pa3IMYHBIMU KITacCaMU https://www.yaklass.ru/
YIJIEBOIOPOJIOB p/himija/10-klass/

40 | TamoreHOMpPOM3BOIHBIE YTIIEBOAOPOIOB: SIEKTPOHHOE CTPOEHHE; https://www.yaklass.ru/
peaKIny 3aMeIIeHus TajoreHa p/himija/10-klass/

41 JleiicTBYE IIETOUEH HA TaJOreHITPON3BOIHBIE. B3anmoeiicTre https://www.yaklass.ru/
JIATAJIOTEHAJIKAHOB C MATHUEM U LIMHKOM p/himija/10-klass/

42 | CucremaTtu3anusi ¥ 0000ICHIE 3HAHUH 110 pa3/eny https://www.yaklass.ru/
"VriieBogopobt" p/himija/10-klass/

43 | KontponbHas pabora Nel mo Teme "YrieBomopobi".

44 Pabora nax ommbkamu. IIpenensHbie OMHOATOMHBIE CITHPTHI: https://resh.edu.ru/
TOMOJIOTHYECKHUH psif, 00mast popMyina, CTPOEHHE MOJIEKYT, subject/lesson/4769/
M30MepHsl, HOMEHKIATypa, Kiaccudukanus, Gu3nIecKue CBOMCTRA.

45 | XuMu4ecKre CBOMCTBA MPEAETbHBIX OQHOATOMHBIX CITHPTOB. https://www.yaklass.ru/
JlaboparopHas pabora Ne2. OKHCIIEHHE CITUPTOB. p/himija/10-klass/

46 | CriocoObl MONTYYCHUS ¥ IPHMEHEHHE OTHOATOMHBIX CIIUPTOB

47 | TIpocteie 3hupbl: HOMEHKIIATYpa U U30MEPHsi, 0COOCHHOCTH https://www.yaklass.ru/
(U3NIECKNX M XUMHYECKUX CBONCTB p/himija/10-klass/

48 | MHOroaTOMHBIE CITUPTHL: STUJIEHTINKOND U TIHIEPHH, HX https://www.yaklass.ru/
(u3HUecKIe U XUMHUYECKHE CBOMcTBa. JlabopaTopHas padora Ne3. p/himija/10-klass/
Peaxmus rimneprna ¢ ruapokcuaoMm memu(1l).

49 | Croco0sl MOMy4YeHHs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB

50 | ®deHon: cTpOCHHE MOJIEKYIIBI, (DHU3MUIECKHE CBOMCTBA. TOKCHYHOCTD https://resh.edu.ru/
dbenomna subject/lesson/5727/

51 | Xumudeckue cBOMCTBa (eHoNa

52 | CnocoObl noy4eHus ¥ mpuMeHeHne enosa

53 | IIpakruyeckas pabora Ne 2. Penienne skcriepuMEHTAIBHBIX 33124
1o TeMe "Crupthl U QeHoss!"

54 Cucremaruzanus 1 00001IeHNe 3HaHU 110 Teme "CIupTH ’

(heHomBI".
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55 | Anbaeruipl 1 KETOHBI: 3JICKTPOHHOE CTPOCHHE KapOOH MITbHOM https://resh.edu.ru/
TPYIIIIBI; TOMOJIOTUYECKHE PSIbL, 001Iast (opMyIia, H30MepHsl U subject/lesson/4776/
HOMEHKJIATypa

56 AJTbJCTH/IBI U KETOHBI: (DU3NYECKUE CBOWCTBA; PEAKIIHU https://www.yaklass.ru/
MPUCOCMHCHUS p/himija/10-klass/

57 Peakiiy OKHCIIEHUS ¥ KAYECTBEHHBIC PEAKIIMU aJIbJECTHIOB 1 https://www.yaklass.ru/
KETOHOB p/himija/10-klass/

58 Crioco0b! OJTy4eHHUs aJIbJICTU/IOB U KETOHOB

59 | OgHOOCHOBHBIE TIPEIENTbHbBIE KAPOOHOBBIE KUCIIOTHI, 0COOEHHOCTH https://www.yaklass.ru/
CTPOCHUSI UX MOJICKYIT p/himija/10-klass/

60 | M3omepus 1 HOMEHKIATypa KapOOHOBBIX KMCIIOT, X (PH3UUECKHE https://www.yaklass.ru/
CBOHCTBa p/himija/10-klass/

61 | XumHuecKue CBOMCTBA MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX https://www.yaklass.ru/
KHCJIOT p/himija/10-klass/

62 | OcoOGeHHOCTH CBOWCTB MypaBbHHON KUCIOTEL. MHOr00Opasme https://www.yaklass.ru/
KapOOHOBBIX KHUCIOT p/himija/10-klass/

63 | OcCoOCHHOCTH CBOMCTB: HEPEACIbHBIX U apOMAaTUYCCKHX https://www.yaklass.ru/
KapOOHOBBIX, TUKaPOOHOBHIX, THAPOKCHKAPOOHOBBIX KHCIIOT. p/himija/10-klass/
IpencTaBUTENN BBHICHIMX KAPOOHOBBIX KHUCIIOT

64 | IloHsATHE O IPOM3BOIHBIX KAPOOHOBBIX KHUCIIOT

65 Crioco0b! OJIy4YEeHUs U IPUMEHEHUE KaPOOHOBBIX KHUCIIOT

66 | CrmoxHbIe 3(UPBI: TOMOIOTHYECKHUH psi1, 001as hopmyia, https://resh.edu.ru/
M30MepHsi 1 HOMEHKJIATypa subject/lesson/5952/

67 du3nyecKrue U XMMUIECKIe CBOHCTBA 3(DHPOB

68 | Perrenne pacuéTHbIX 3a/1a4: M0 YPABHEHHIO XUMHYIECKON PEAKIIHH,

Ha OIpeJIeIeHre MOJICKYIIIPHON (OPMYITbI OPraHHIECKOTrO
BEIIeCTBA

69 | [IpakTmueckas pabora Ne 3. PemnreHue sKcriepuMeHTaIbHBIX 3329
o Teme "Kap6onoBbie kucnoTel. CiioxkHbIe dGuphH"

70 | XKupsl: crpoeHue, pU3NIECKHE U XUMHYESCKHE CBOMCTBA https://resh.edu.ru/
(ruaposu3) subject/lesson/5952/

71 OCoOEHHOCTH CBOMCTB KHPOB, COACPIKAIINX OCTATKH https://www.yaklass.ru/
HEIPeIebHBIX )KUPHBIX KUCIOT. XKupbl B iprposie p/himija/10-klass/

72 Mbua Kak COJHU BBICIIMX KaPOOHOBBIX KHCJIOT, HX MOIOIIEE https://www.yaklass.ru/
nevicteue. [loHsTre 0 cuaTeTHYecKUX Moromux cpeacreax (CMC) p/himija/10-klass/

73 I'eHeTryecKas CBs3b YIJICBOIOPOIOB H KHCIOPOICOICPKAIINX https://www.yaklass.ru/
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OPraHnvYCCKNX BCUICCTB

p/himija/10-klass/

74 | Pacuérpl 0 ypaBHEHHSIM XUMHUECKUX pEaKIUh 1

75 Cucremaruzaius 1 00001IeHue 3HaHu# 110 TeMe "KapOoHoBbIe 1
KHCJIOTHI U UX TIPOU3BOJIHBIE" .

76 | OOmast XapaKTepUCTHKA YIIICBOIOB U KiIacCH(PUKAIMS YTIIEBOI0B 1 https://resh.edu.ru/
(MOHO-, JIM- U TIOJICAXapHUIbl) subject/lesson/6150/

77 MoHocaxapuibl: (pU3NUECKUE CBONCTBA M HAXOXKJICHHE B PUPOJIC 1

78 | IlpuMeHeHHe TITIOKO3bI, €€ 3HAUCHUE B )KU3HECATSIbHOCTH 1 https://www.yaklass.ru/
opranusma. JlaboparopHas pabora Ned. BzaumoseiictBie pacTBopa p/himija/10-klass/
r10K03bl ¢ ruapokcuaoM meau(ll).

79 | Jucaxapumapl: caxapo3a, MajibTo3a U Jakro3a. Haxoxenue B 1 https://resh.edu.ru/
PUPOJIC M TPUMEHEHHUE IMCAXapPHJIOB subject/lesson/5413/

80 | IMTomwcaxapuabl: CTPOEHIE MaKPOMOIIEKYJI, (PU3HUECKUE U 1 https://www.yaklass.ru/
XMMHYECKUE CBOMCTBA, IPUMEHEHHE p/himija/10-klass/

81 | INoHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX 1

82 | Pemrenue pacueTHbIX 3aja4 Ha ONPENEICHUE A0IH BBIX0Oa 1
MPOJYKTA PEAKIIMU OT TEOPETUUECKU BO3ZMOKHOIO

83 | Cucremaruzanus 1 0000IICHUE 3HAHUM 10 Pa3Ieay 1
"Kucnopozconepsxamye opraHnIecKue COSAMHEHIS .

84 | KonrponbHas pabora Ne2 o teme "Kuciopoacoaepkaniie 1
OpraHUYECKUE COCAMHEHUS" .

85 | Pabora Hajx ommbOKaMH. AMHHBL: KJIaCCH(PUKALIS, CTPOCHHE 1 https://www.yaklass.ru/
MOJIEKYJI, 001ast hopMyJia, H30MepHs, HOMEHKIIATypa U p/himija/10-klass/
(hu3mdecKkme CBONCTBA.

86 | Xumuueckue CBOMCTBA ani()aTHISCKUX aMHHOB 1

87 | AHMIHH: CTPOEHHE aHUIINHA, OCOOECHHOCTH XMMHYECKUX CBOMCTB 1 https://www.yaklass.ru/
aHWIMHA p/himija/10-klass/

88 | Croco0p! nomy4eHus 1 NpuMeHeHne ann(aTHIecKuX aMHHOB 1

89 | AMHHOKHCIIOTBI: HOMEHKJIATYpa H U30Mepusi, pusndeckue 1 https://resh.edu.ru/
cBoiicTBa. OTIEIbHBIC TPEACTABUTEIH 0-AMHHOKHCIOT subject/lesson/4743/

90 | Xumuyeckue CBOMCTBA AMUHOKHUCIIOT, UX OMOIOrHYECKOE 1 https://www.yaklass.ru/
3HaYeHUe aMUHOKUCIOT. CHHTE3 ¥ THPOJIH3 TIENTH]IOB p/himija/10-klass/

91 | benku xak MpUPOJHBIE MOIUMEPHI; CTPYKTYPHI OEIKOB 1

92 | Xumuieckue CBOHCTBA OEIKOB 1

93 A3oTcoepKaliie reTepoMKINYECKUe COSTUHEHHS. 1 https://resh.edu.ru/subje

HYKJ'IGI/IHOBLIe KHCJIOTBI: COCTAB, CTPOCHHUC U OuoIornyecKas POJIb

ct/lesson/6296/
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94 | Ilpaktuueckas padora Ne 4. PerieHne SKCriepruMEHTABHBIX 3324 1
1o TeMe "A3oTcofiepiKalie OpraHudeckue coeTMHeHus"

95 | [IpakTrueckas padora Ne 5. Penienue sKcriepuMeHTaIbHBIX 33124 1
o Teme "Pacno3HaBaHHe OpraHUYecKUX cOeTMHEeHMH"

96 | KonrponbHas pabora Ne3 o teme "A30Tcoaepkariye 1
OpraHUYeCKHE COCAMHEHUS "

97 Pa6ora Hax ommOkamMu. OCHOBHBIE ITOHATUS XUMUHU 1 https://resh.edu.ru/
BBICOKOMOJICKYJISIPHBIX COSTMHEHHI U METO/IbI UX CUHTE3a — subject/lesson/4777/
MOJIMMEPU3aIIHsl U TTOJTMKOHICHCAIIUS

98 | [Imacrmaccel. YTuiau3aims U nepepadoTKa IIacTUKa 1

99 | DpacroMepbl: HATYpaJIbHBII CHHTETHYECKUE KayuyKH. PesnHa 1

100 | BonokHa: HaTypaJibHbIC, HCKYCCTBEHHBIC, CHHTETHUECKHE. 1 https://resh.edu.ru/
ITonuMepbl CHeUaiIbHOTO Ha3HAUCHHUS subject/lesson/6095/

101 | Ilpakrtuueckas paborta Ne 6. PelieHne sKkCriepUMEHTaIbHBIX 3aa4 1
o Teme "Pacno3HaBaHMe TIaCTMAcC U BOJIOKOH"

102 | O6GoOmeHue u cucTeMaTU3aIMs U3y4EeHHOr0 MaTepuaa 1o Teme 1
"BBICOKOMOJIEKYIISIPHBIE COETMHEHUS "

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

No Tema ypoka KonuyectBo yacos Harta DNEKTPOHHbBIE
n/m Bceero | Kontponbusie | Ilpaktudeckue | M3y4eHUS udpoBbIe
paboThI padoTHI o0pa3oBaTebHbBIC
pecypesl

1 [MpenenbHbIe yriaeBoaopoabl-aikansl. Hempenenbubie 1
YIIIEBOIOPOIbI: AJIKEHBI, AJIKaMEHbI, aIKUHbI. apEHBI.

2 Kucnopoacoepaniye OpraHuuecKie COenHEHMSL. 1

3 A3oTCoepIKalIie OpraHuYeCKhe CoeIMHEHMs. [ eHeTHuecKas CBs3b 1
OpraHMYeCKUX COEJIMHEHUM.

4 Artom. CocTaB aTOMHBIX sifiep. XUMUYECKUH 3eMeHT. M30TorbI. 1 https://www.yaklass.ru/
CrpoeHue IEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIEC YHCIIA. p/himija/11-klass/

5 PacnipesienieHe 31eKTPOHOB 110 AaTOMHBIM OPOMTAISIM. 1 https://www.yaklass.ru/
Knaccupukanys XuMHUECKHX 3JEMEHTOB (S-, P-, d-, f-omeMenTsr. p/himija/11-klass/

6 DeKTpOHHBIE KOH(GHUTYPAIIHH ATOMOB DIIEMEHTOB B OCHOBHOM U 1 https://www.yaklass.ru/
BO30YKJIEHHOM COCTOSIHHU p/himija/11-klass/

7 DJICKTPOHHBIE KOHQUTYPALIMH HOHOB. DJIEKTPOOTPHUIIATEIbHOCTD 1

8 Ieproauueckwuii 3akoH 1 IlepromudecKkas CHCTEMA XUMHUECKHX 1 https://www.yaklass.ru/
snementoB JI. Y. MeHeneeBa, CBsI3b ¢ COBPEMEHHOM TeopHeit p/himija/11-klass/
CTPOCHHSI AaTOMOB

9 3aKOHOMEPHOCTH N3MEHEHHUS CBOMNCTB XMMHUYECKHMX DJIEMEHTOB H 1 https://www.yaklass.ru/
00pa3yeMbIX MU MIPOCTHIX M CIIOXKHBIX BEIIECTB 110 IPYIINaM U p/himija/11-klass/
epHoIam

10 | CucremaTusaius u 0000IIeHHEe 3HaHUH 110 Teme "CTpoeHue 1
aToma'.

11 | Bugbl XMMHYECKOM CBsi3U. MeXaHn3MBI 00pa30BaHusT KOBAJIEHTHOMN 1 https://www.yaklass.ru/
cBsi3u. BomopoHas ¢Bsi3b. MeXMOIEKYIIIPHBIC B3aUMOICHCTBHSI p/himija/11-klass/

12 | BajeHTHOCTb ¥ BaJICHTHBIC BO3MOXKHOCTH aTOMOB. CBSI3b 1 https://www.yaklass.ru/
AIIEKTPOHHOU CTPYKTYPBI MOJICKYJT C HX T€OMETPUICCKUM p/himija/11-klass/
crpoenueM. [IpeacTaBieHust 0 KOMIUIEKCHBIX COCINHEHHUSX: COCTAB
Y HOMEHKJIATypa.

13 | BerecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUs. THITBI 1 https://www.yaklass.ru/
KPHUCTAJUTHYECKUX PENIETOK U CBOWCTBA BEIECTB p/himija/11-klass/

14 | Tousitue o AuCTiepCcHBIX cucTemax. [IpencraBieHne 0 KOJTOMIHBIX 1 https://www.yaklass.ru/
pacTBopax p/himija/11-klass/

15 | MicTuHHbIe paCTBOPHI: HACHINICHHBIC U HEHACHIIICHHBIE, 1 https://www.yaklass.ru/
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PAaCTBOPHUMOCTE. KpI/ICTaJ'IJ'IOFI/II[p aTbl

p/himija/11-klass/

16 | CnocoObl BeIpayKeHUsI KOHIEHTPALUK PaCTBOPOB https://www.yaklass.ru/

p/himija/11-klass/

17 | Pewmenune 3a1a4 ¢ UCIIONB30BAHUEM ITOHATHN "MaccoBas JOJIS
pacTBOopEéHHOrO BelecTa', "MoJIsIpHAsi KOHIEHTpaIus'"

18 | Knaccudukaius 1 HOMEHKIATypa HEOPraHWYECKHX BEIIECTB

19 | Cucremaru3aius u o0o0IIeHHEe 3HaHuH 1o Teme "CTpoeHue
BerlecTna'.

20 | KontponbsHas padora Nel o Temam "CTpoeHue aToma.

ITepuoanueckuii 3axkoH u [lepuonnueckas cucreMa XMMUYECKHUX
anemenToB /I. 1. MenneneeBa", "CtpoeHue BemiecTna.
MHuoroo0pa3sue BeniecTn"

21 | Pab6ora Hax ommbkamu. Kimaccudukaiis XMMIYIECKUX Peakiiii B https://www.yaklass.ru/
HEOPraHWYECKON W OPraHMYECKOH XUMHHU. 3aKOH COXPaHEeHUs p/himija/11-klass/
MacChl BEIIECTB; 3aKOH COXPAHEHHS U MTPEBPAIICHUS SHEPTHH IPH
XMMHYECKUX PEaKIUAX

22 | TemsoBbie 3P PEKThl XUMUICCKUX peakiinii. TepMOXUMHYESCKUE https://www.yaklass.ru/
ypaBHEHHUS p/himija/11-klass/

23 | BbIuucieHus 0 YpaBHEHHUSIM XUMUYIECKHX PEAKIHHA 1
TEPMOXUMHUICCKHM YPABHEHHUSM

24 | CKOpOCTh XUMHYECKOHN peakini, €€ 3aBUCHMOCTh OT Pa3InIHBIX https://www.yaklass.ru/
(axropoB. Karanms u xaraan3aTopsl p/himija/11-klass/

25 | T'oMOreHHBIE U TETEPOreHHBIE PEAKIINN https://www.yaklass.ru/

p/himija/11-klass/

26 | IIpaktuyeckas padora Ne 1 o Teme "BiusHue pa3andHbIX
(hakTOPOB HA CKOPOCTh XUMHUYICCKON peaKIum'"

27 | ObpaTtrMBble ¥ HEOOPATUMBIE PEAKITMH. XUMUYECKOE PABHOBECHE https://www.yaklass.ru/

p/himija/11-klass/

28 | Ilpaktuueckas pabora Ne 2 o Teme "BrnusiHue pa3mudHbIX
(haKTOpOB Ha MOJIOKEHNE XUMHUIECKOT'0 paBHOBECHS "

29 | Duekrpomutryeckas aucconuarms. CUIbHbIC U c1a0ble https://www.yaklass.ru/
351eKTpONUThI. CTEIeHb TUCCOIUAIIUH p/himija/11-klass/

30 | MonHoe npoussenenue Boabl. Cpesia BOIHBIX PACTBOPOB. https://www.yaklass.ru/
Boopousiit mokasatens (pH) pactBopa p/himija/11-klass/

31 | T'maposus cosneit. Peakiuu, mpoTeKaronme B pacTBOpax https://www.yaklass.ru/

JJIEKTPOJIMTOB

p/himija/11-klass/
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[IpakTudeckas pabora Ne 3 mo reme "XUMHUYECKHE PEAKIIHH B
pacTBOpax IEKTPOIUTOB"

33 | OKUCITUTENBHO-BOCCTAHOBUTEIBHBIE Peakiin. Baxxueiime https://www.yaklass.ru/
OKHCITUTEII! U BOCCTAHOBUTEITU p/himija/11-klass/

34 | Meron 3J1eKTPOHHOTO (3JIEKTOHHO-HOHHOI0) Oaanca

35 | DrekTponu3 pacTBOPOB U PACIIJIABOB BEIIECTB https://www.yaklass.ru/

p/himija/11-klass/

36 | Pemienne 3a1a4 1o ypaBHEHUSIM XUMUYECKUX PEAKIHH.

37 | Pemienne 3a1a4 1o ypaBHEHUSIM XUMUYECKUX PEAKIHH.

38 | Cucremarusauums u o000IIEHME 3HAaHUN 110 TeMe "XUMUUECKue
peakuun"

39 | KourponbHas padora Ne2 o Teme "XuMUYECKHE Peakiiu"

40 | Pabora Han omrOkamu. [1ooKeHHEe HEMETaILIOB B https://www.yaklass.ru/
[Nepuoauueckoit cucteMe xumudeckux 3iaementos /1. U. p/himija/11-klass/
MeneneeBa 1 OCOOEHHOCTH CTPOCHHS MX aTOMOB. Du3nueckue
CBOICTBA HEMETAJIJIOB

41 | Annotporiusi HeMeTaIoB (Ha MpuMepe KUCIopoa, cepbl, hocdopa https://www.yaklass.ru/
U yTiiepoma) p/himija/11-klass/

42 | Bomopox: mony4deHne, GU3MYECKHe M XUMUIECKHE CBOMCTRA. https://www.yaklass.ru/
I'vapuaet p/himija/11-klass/

43 | T'amoreHsl: HAXOXKIECHHUE B TIPUPOJIE, CIIOCOOBI TIONTyUEHMS, https://www.yaklass.ru/
(hU3HUECKIEe U XUMHYECKHE CBONCTBA p/himija/11-klass/

44 | TamoreHoBOmOpOIBL. BaskHelIIie KAUCIOPOACOAEPIKAIINE https://www.yaklass.ru/
COCTMHEHHUSI TAJIOTCHOB p/himija/11-klass/

45 | JlabopaTopHbIC U TPOMBIILICHHBIE CITOCOOBI MOTYYEHHUS TATIOTCHOB. https://www.yaklass.ru/
ITprMeHeHne TalOreHOB U UX COETUHEHUI p/himija/11-klass/

46 | Ilpakruueckas pabora Ne 4. PenieHue s3KCIepUMEHTAIbHBIX 3a7a4
o teMe "l'asmoreHsr"

47 | Kuciopoa: 1abopaTopHbIE U MPOMBIIUICHHBIE CIIOCOOBI MOTyYCHUS, https://www.yaklass.ru/
¢busrueckre U XuMuueckue coiicta. O30H. [IpumeneHne p/himija/11-klass/
KHCIIOPOJIa M 030HA

48 | Oxkcuppl ¥ TEPOKCHIBI

49 | Perienre 3a/1a4 Ha BBIYMCICHHE BBIXO/A MTPOIYKTA PEAKIMH OT
TEOPETHIECKH BO3MOKHOTO.

50 | Cepa: HaxOXAEHHE B IPUPOJIE, CIIOCOOBI MOTyYeHHs, (PU3NIECKUE 1 https://www.yaklass.ru/

XHMHUYECKHE CBOMCTBA

p/himija/11-klass/
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51 | CepoBonopoa, cynbhuapl 1

52 | Kucnopozacoaepxkamue coequaeHus cepbl. OcOOEHHOCTH CBOWCTB 1 https://www.yaklass.ru/
CEPHOM KHCJIOTBI p/himija/11-klass/

53 | IIpaktuyeckas pabota Ne 5. Pemenne sKCriepUMEHTAIBHBIX 33724 1
o Teme "Cepa u e€ coequaeHus"

54 | A30T: HAXOX/IEHHE B TIPUPO/IE, CIIOCOODI MOMyICHHUs, PU3HNUECKUE U 1 https://www.yaklass.ru/
XHUMHYECKUE CBOWCTBA. AMMHAK, HUTPHUJIBI p/himija/11-klass/

55 | Kucnopozcoaepxkaiue coequHeHus a30Ta. OCOOEHHOCTH CBOWCTB 1 https://www.yaklass.ru/
a30THOM KUCJIOTBI p/himija/11-klass/

56 | [lpuMeHeHMe a30Ta M €ro COeMHEHUI. A30THBIE YA00peHNUs 1

57 | ®ocdop: HAXOKICHHE B IIPUPOJIE, CIIOCOOBI TTOTYICHHS, 1 https://www.yaklass.ru/
¢duznueckre u xumuueckue cpoiicrea. @ochuapt 1 hochun p/himija/11-klass/

58 | Okcumsl hocopa, hochopcomepskarne KucaoTel. Conu 1 https://www.yaklass.ru/
(hochopHOIt KUCITOTHI p/himija/11-klass/

59 | lpumenenue dochopa u ero coeaunenuii. PocopHeie yao00peHus 1

60 | IIpaktuyeckas padora Ne 6. Pelienre sKCriepMEHTaIbHBIX 3a7a4 1
o TeMe "A30T u Gocdop U ux coeuHEHMs"

61 | Yraepoxa: HaXxOKIEHHE B IPUPOJIE, aTOTPOIHbIE MOAM(DHUKAIIUH; 1 https://www.yaklass.ru/
(hu3HUECKIe U XUMHYECKHE CBOMCTBA, IPUMEHECHIE p/himija/11-klass/

62 | Okcupn yriepoma(ll), oxcun yriuepoma(lV), yronpHas Kuciiora u eé 1 https://www.yaklass.ru/
COIH p/himija/11-klass/

63 | Pemienwue 3a1a4 Ha BBIUKCIIEHHE MAcChl (00beMa, KOJTHYECTBA 1
BEII[ECTBA) TIPOAYKTOB PEAKIIHH, €CITH OIHO U3 BEIIECTB HMEET
PUMECH.

64 | Kpemuwuii: HaXOKIEHHE B IPUPOJIE, CIIOCOOBI MOTYICHHS, 1 https://www.yaklass.ru/
(U3HUECKIE U XUMHYECKIE CBONCTBA p/himija/11-klass/

65 | Oxcun kpemuusi(1V), kpeMHHEBas KHCIO0Ta, CHIMKATHI 1

66 | IlpumeHeHne KpeMHHS U €ro coeauHeHuid. CTeKIo, ero moiyJYeHue, 1 https://www.yaklass.ru/
BuUjIbI cTekia. JlabopaTopHast pabora Nel. KadecTBeHHbIE peakiinu p/himija/11-klass/
Ha HEOPTaHMUYCCKUE HOHBI M KATHOH BOJIOPOJIA.

67 | Pemenwne 3a1a4 Ha BEIYMCIIEHUE MACCHI BEIIECTBA WM 00beMa 1
ra30B 10 U3BECTHOMY KOJHMYECTBY BEIIECTBA, MACCE WIIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUH BEIIECTB.

68 | Cucremarn3anus n o000IIeHNE 3HaHUN 110 TeMe "Hemerasmbr" 1

69 | KonrponpHas pabora Ne3 no Teme "Hemerasuipr" 1

70 | Pa6ora nan ommbkamu. Ionoxkenue merayuioB B [lepuouyeckoit 1 https://www.yaklass.ru/
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CHCTEME XUMHYECKUX deMeHTOB. OcOOeHHOCTH CTpOCHUA
OJICKTPOHHBIX 000J10Y€K ATOMOB METAJLIIOB.

p/himija/11-klass/

71 | O6ume pu3nyeckue CBoCTBa MeTaiUIOB. [[puMeHeHe MEeTaslioB B https://www.yaklass.ru/
ObITy, Ipuposie U TexHuKe. CIUIaBbl METAJIJIOB. p/himija/11-klass/

72 | Koppo3us meraimioB. Crioco0bl 3alIUThl OT KOPPO3HH. https://www.yaklass.ru/

p/himija/11-klass/

73 | DIeKTpOXUMHUYECKHIA PsiJl HANpsDKeHUi MetayuioB. OO0Ie crnocoobt https://www.yaklass.ru/
MOJTY4EHHs] METAJIJIOB. p/himija/11-klass/

74 | Pemenwue 3aj1a4 Ha BBIYMCIICHUE MacChl (00beMa, KOJTMYECTBA
BEIIIECTBA) MPOYKTA PEAKIIUH, €CJIH OHO M3 BEIIECTB IAHO B BUJIE
pacTBopa C ONpENEIEHHOW MacCOBOM J0JIel pacTBOPEHHOIO
BEIIECTBA, UITH UMEET IPUMECH.

75 | O6ras xapakTepucTika MeTauioB |A-rpymrmsr [Teproamaeckoit https://www.yaklass.ru/
CHCTEMBI XUMHUECKUX dJIeMEHTOB. HaTpuii u kanmii: noimydeHue, p/himija/11-klass/
(bu3HUecKre U XUMUIECKHE CBOWCTBA, IIPUMEHEHUE MTPOCTHIX
BEIIECTB U UX COSIUHEHUI.

76 | O6mas xapakTepuctrka MeTauioB ||A-rpymmsr ITeproanueckoit https://www.yaklass.ru/
CHCTEMBI XUMHUYECKHAX JIEMEHTOB. MarHuii M KallbIHii: TIOIydeHHE, p/himija/11-klass/
bu3rUeCKie U XUMHUYECKUE CBOMCTBA, IPUMEHEHUE MTPOCTHIX
BELIECTB U UX COCAMHEHUN

77 | XKécrrocTh BOIBI M CITOCOOHI €€ ycTpanenus. JlabopaTopHas pabora https://www.yaklass.ru/
Ne2. B3aumoeiicTBHE MIETOYHBIX U MIETOYHO3EMETbHBIX METAILIOB p/himija/11-klass/

C BOZIOM.

78 | AmoMuHMIA: IOTyYeHHe, PU3NUECKUe M XUMAYSCKUE CBOMCTRA,
PUMEHCHHE

79 | AMdoTepHBIE CBOIMCTBA OKCHIA M THAPOKCHIA aJFOMHHUS, https://www.yaklass.ru/
THIPOKCOKOMITIEKCHI aTFOMUHUS, UX IpuMeHerne. JJabopatopHas p/himija/11-klass/
pabota Ne3. B3anMoneiicTBie THAPOKCHIOB aIFOMUAHUS M INHKA C
pacTBOpPAMH KUCIOT U IIET0YEH.

80 | Pemrenue 3ama4 Ha BHIYMCICHHE BHIXO/IA MTPOIYKTA PEAKIIMU OT
TEOPETHIECKH BO3MOKHOTO.

81 | Ilpaktuueckas pabora Ne 7. Pemenne skCrieprMEHTAIBHBIX 33124
o TeMe "MeTauiel raaBHbIX noarpynn"

82 | OOuras xapakTepuCTHKa METaJUIOB TOOOYHBIX moArpymi (b-rpymi) https://www.yaklass.ru/
ITeproryecKOi CHCTEMbI XUMHUYECKHX 3JIEMEHTOB p/himija/11-klass/

83 | ®dusnuecKre U XMMUYECKAE CBOWCTBA XPOMa M €ro COSTHHEHHH, HX https://www.yaklass.ru/

IIPUMCHCHUC

p/himija/11-klass/
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84 | XpomaThl M AMXPOMATHI, KX OKHUCIUTEIbHBIE CBOWCTBA. 1

85 | Baxkueiimme coequuenus Mapranna. [lepMaHranart kajams, ero 1 https://www.yaklass.ru/
OKHCIIUTEIILHBIC CBOMCTBA p/himija/11-klass/

86 | dusnueckue U XMMHUYECKUE CBOMCTBA Kelle3a U €ro COSIUHEHNN. 1 https://www.yaklass.ru/
[TonyyeHue U IPUMEHEHHE CIUTABOB JKele3a p/himija/11-klass/

87 | ®usnueckre U XUMUYECKHE CBOWCTBA MEIU U €€ COeUHEHH, NX 1 https://www.yaklass.ru/
MpUMEHEHHE p/himija/11-klass/

88 | ®usnueckre U XUMUYECKHE CBOWCTBA IIMHKA U €r0 COEAUHEHUN, NX 1 https://www.yaklass.ru/
npuMenenne. ['apoKCOKOMIITEKCH IIMHKA p/himija/11-klass/

89 | IIpaktuueckas padora Ne 8. PemieHue sKCIIepUMEHTAIBHBIX 33724 1
o Teme "Merasuibl mo60uHbIX moarpymnm"

90 | Pemrenne 3a7a4 pa3inuyHbIX THUIIOB. 1

91 | OGoO1IeHNe U crcTeMaTH3AIMS U3YIeHHOT0 MaTepralia 1o TeMe 1
"Mertasmer"

92 | KonrponbHas padora Ne4 o teme "Merauibr" 1

93 | PabGora Haj ommbOkaMu. Poib xumMuK B 00€CIICYCHHH YCTOHUNBOTO 1
pa3BHUTHS YEIOBEYECTBA.

94 | TloHsTHE O HAYYHBIX METOIAX MCCICIOBAHUS BEIICCTB. 1

95 | HayuHble IPUHIMITEI OPTaHU3AINNA XUMIYECKOTO ITPOM3BOCTRA. 1 https://www.yaklass.ru/
ITpoMbIIIeHHBIE CITOCOOR! ONYUYEHHUS BAKHENIIINX BEIIECTB p/himija/11-klass/

96 | Xumuyeckoe 3arps3HEHUE OKPY)KAIOIIEH CPEJbl M €ro MOCISICTBUS 1

97 | Xumus 1 310pOBbe UeaoBeKa. JIeKapCTBEHHBIE CPEACTBA 1

98 | Xumwus numm. Pone xumun B 00€CIICYEHUH TTHAIIEBOM 1 https://www.yaklass.ru/
0€30MaCHOCTH p/himija/11-klass/

99 | KocMmeruueckue u maphoMepHbIC CPEACTBA. BrITOBast XUMUS 1

10 | XuMus B CTpoHTENLCTBE. BajkHeHIIINE CTpOUTENBHBIE U 1 https://www.yaklass.ru/

0 KOHCTPYKITHOHHBIC MaTEPHAIIBI p/himija/11-klass/

10 | Xumus B celIbCKOM X03siicTBe. OpraHnveckue U MUHEpPAIbHbIC 1 https://www.yaklass.ru/

1 yao0peHust p/himija/11-klass/

10 | CucremaTtu3zaius u 0000IIeHNE 3HAHUH 110 TEME 1

2

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» Xumus, 11 knmacce/ Epemun B.B., Kyzemenko H.E., [lpoznos A.A., JIyaun B.B.; mox
penaxuueii Jlynuna B.B., OO0miecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «IPODAY;
AxunonepHoe o6mectBo «M3narenbecro «lIpocsemienne»

Xumus, 10 knacc, [Ty3akoB C.A., Mamnuna H.B., [TonkoB B.A., M.: [Ipocsemienue, 2020

METOJINYECKHUE MATEPHAJIbBI IJIAA YYUTEJIS

1) Xumus: 10 knacc: yriayOneHHbIH ypoBeHb: MeToanyeckoe nocodue / Jleskun A.H.,
KapuioBa A.A.- M.: Benrana-I"pad.

2) Tectsl mo xumuu: 10 xnacc / Ps6osa M.A. - M.: U3narenscTBO "DK3amMeH".

3) Xumus. Junaxtuaeckuil marepuain. 10-11 kmaccel: nocodue ans yuureneit / A.M.
Paneuxnii. M.: IIpocsemienue.

4) COopHUK 3a/1a4, yrpaxHeHU U TecToB 1o xumuu: 11 kmace / M.A. Psi0oB. - M.:
N3parensctBO "OK3ameH".

5) KontposibHo-u3mepurenbable MaTepuansl. Xumus: 10 kiacc.

6) XuMusl. aHa M3, CHHTE3 U PacYeTHBIC 33/1a49H JUIS IOJTOTOBKH K €IMHOMY

rocynapcTBeHHOMY sk3ameny / A.W. Bpybnesckuii. - Munck: [omyppu.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

1) http://www.chemnet.ru T"azeta «XuMus» u caiT st yauTens «S1 uay Ha ypOK XUMHI»
2) http://him.1september.ru Eaunas xomtexuus LIOP: TpenmeTHas KOJIEKIHs « XUMUS)
3) http://school-collection.edu.ru/collection/chemistry EcrecTBenHO-Hay4uHBIE
skcriepuMeHThl: xumus. Komnekius Poccuiickoro o0mieo0pa3oBaTea»HOTO opTajia

4) http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit

5) http://www alhimik.ru Beepoccuiickast ouMuaa MKOJIbHHKOB 10 XUMUU

6) http://chem.rusolymp.ru Oprannueckast XMUMHsL: SJICKTPOHHbBIN YUeOHUK IS CpeaHEi
IIKOJIBI

7) http://lwww.chemistry.ssu.samara.ru OCHOBbI XMMHH: dJICKTPOHHBIN yU4COHUK

8) http://mww hemi.nsu.ru OTKpBITBIN KOJIIEK: XUAMUS

9) http://www.chemistry.ru JlucraHinoHHas OJIMMITHAAA 110 XUMUH:
TEIEKOMMYHHUKAIMOHHBIA 00pa30BaTEeIbHBIN TPOEKT.
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