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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamMma mo XMMHH Ha ypOBHE CpeaHero oomiero obpa3zoBanusi pazpaborana
Ha ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanum», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHs (eaepalbHOW  00pa3oBaTEIbHOM
nporpaMmbl cpeanero oobmero o6pazoBanuss(P@OIl COO), npeacraBieHHbIX B PDenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHusanusax Poccuiickort deneparmm,
peann3yoIMX OCHOBHBIE 00pa30BaTEIbHBIE POTPAMMEBI, U OCHOBHBIX IMOJIOKEHHH «CTpaTeruu
pasButus BocnuTaHusi B Poccuiickoil @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YUEHHsI 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydamuxcs 10-11 xmaccoB. UM3yuenme mnpenmera,
peasinzyemoe B YCIOBHUAX AU PepeHIupOBaHHOTO, NPOQUIBHOIO O00Y4YeHHs, TPU3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTali UX K OBICTPO MEHSIOIIUMCS YCIIOBHUSIM JKH3HH B COIIMyME, a
TaKkKe JUIsl MPOJOJDKEHHs oOydeHuss B OpraHuzalusx Npo¢ecCHOHAIbHOro oOpa3oBaHMs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHauYEHHE TpeaAMeTa «XHUMHUS» TOIydaeT MOIPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUHM € OCHOBomojararomumu nosoxenusmu ProC COO o
B3aMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISIFOTCSL CIICAYIOIINE BBITIOTHICMBIC
MPOrpaMMO¥ 10 XUMUH (PYHKIIHU:

e uHPOPMALMOHHO-METOIMYECKAs, pealu3alus KOTOpod obecrneynBaeT MOJydeHUe
NPEJCTaBICHUS O LIENAX, COJEpXaHWM, OOIIel cTpaTeruu oOydeHHs, BOCHUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOI'O
npohus;

® OPraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpasi ~ IpedyCcMaTpuBaeT  ONpe/elIeHue:
IPUHLUIOB CTPYKTYpHUPOBaHMs M  MOCJIEIOBAaTEIBHOCTH H3Y4€HHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTIDKEHUM 0O0ydaroluxcss B paMKax HUTOroBOM arrectauMu B (OpME €IUHOIro
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YYEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHUS
B paMKax  OTIEJbHBIX  MNpoduiel, mpexycMaTpuBaeT  paclpelelieHue U
CTPYKTYpUPOBAaHHUE €ro MO KJIACCaM, OCHOBHBIM COJIEpP>KAaTENIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT NMpUMEpPHOE pacrpesieeHue yueOHOro BpeMeHH, PEeKOMEHIyeMOro Al U3y4eHHs
OTJICJIbHBIX TEM;

e @peylaraeT NPUMEpPHYIO IOCIIE€A0BAaTENbHOCTh M3Y4EHHUs y4eOHOro marepuana ¢
y4€TOM JIOTHKH NOCTPOCHUSI Kypca, BHYTPHIIPEIMETHBIX U MEXKITPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejded W 3ahad H3ydeHUs IpeaMeTa Ha
yriyOJn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHUOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJAEPKATEIBHON XapaKTEPUCTUKU IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHMSI OCHOBHOH 00pa30BaTEeNIbHOM MpPOTpaMMBbl CpeAHEro oouero oOpa3oBaHUs
(IMYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TaKXkKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABaTEIbHBIX JEHCTBUI OOYdYaIOIIErocst IO OCBOEHHUIO COJEp)KaHUs
npeaMera.



[lo Bcem Ha3BaHHBIM MO3ULMUSAM B IporpaMMeé IO XUMHHM IPEAyCMOTpEHA
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00Ilero oOpas3oBaHus. 3a
mpelenaMi  yCTAaHOBJICHHOW MPOrpaMMON 1O XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMW)
COCTaBJISIOLIEH CO/EpP)KaHUs Y4eOHOTo IpeaMeTa «XUMHUsD) 0CTaéTcs BO3MOKHOCTh BbIOOpA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaiabHbIMU mojoxkeHusMu PIOC COO o HazHAaYCHUH
peaMeTOB 0a30BOTO U YriIyOIEHHOTO YPOBHEH B cucteMe quddepeHIpOBAaHHOTO 00yUeHHS Ha
YpOBHE cpeliHero oO1iero o0pa3oBaHusl XUMHUs HA YPOBHE YriayOJEHHOIO M3y4yEHUs HaIpaBJIEH
Ha peaju3alui0 IPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMUYECKOTO
o0pa3oBaHusi B paMKax HW3yYEHHs CIEHUAIBHBIX E€CTECTBEHHO-HAYyYHBIX W XHUMHUYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUE U
YIIIyOJICHHE TEOPETHUYECKOM W TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCS, BBIOPABIIUX
onpeaenéHHbIi Mpoguiib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHMUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuiik ®I'OC COO k miuaHUpyeMbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeIbHON MPOTrpaMMBI CPETHEro OOIIEro 00pa3oBaHUS W3YYCHHE MpeaMeTa «XUMUSH
OPHEHTHPOBAHO TAK)KE HAa PELIEHUE 3aa4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUdaloOluXCs,
Ha (OPMHUPOBAHHE Y HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIN3aIH y4eOHOTO
Tpyna ©  OOOOMmMEHHBIX CIMOCOO0OB  ACATENBHOCTH, WMEIONMX  MEXIUCIUIUIMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  ripeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO HM3Y4YEHMs SIBIISIOTCS
yrayonénnasle Kypebl — «Opranndeckas xuMus» n «OOmas u HeopraHumdeckas xumus». [lpu
OIpENIeNIEHUH MOAX0J0B K OTOOpY M CTPYKTYpHOH OpraHM3allvd COAEpXaHUsA ITHX KypcOB B
porpaMMe 1Mo XUMHUH 3a OCHOBY MpUHATH nojoxkeHuss ®I'OC COO o paznuuusx 6a30Boro u
yri1yOaEéHHOrO ypOBHEH U3y4eHUs IpeaMeTa.

OcHoBy coaepxxaHusi KypcoB «Opranumdeckas xumusi» U «OOmas M HeopraHudyeckas
XUMUSD» COCTABISET COBOKYMHOCTb NMPEAMETHBIX 3HAHUH U YMEHMH, OTHOCSIIMXCS K 0a30BOMYy
YPOBHIO H3y4Y€HMsI IpeaMeTa. JTa CUCTeMa 3HAaHUM NOJIydaeT ONpeieiEHHOE TEOPETHYECKOe
JONOJIHEHWE,  IO3BOJISIIOIEE  OCO3HAHHO  OCBOWUTH  CYILECTBEHHO  OonblIMi  00BEM
¢axTonoruueckoro Matepuana. Tak, Ha yriayOJ€HHOM ypOBHE M3y4eHUs Mpeamera olOecredyeHa
BO3MOKHOCTh 3HAQUUTEJILHOIO YyBEIMYEHHs 00bEéMa 3HAaHMH O XMMHYECKMX D3JEMEHTax H
CBOMCTBaX MX COCIMHEHUI Ha OCHOBE pacIUMpPEHHs U YriyOleHus NpeAcTaBiICHUN O CTPOCHUHU
BEIIECTBA, XUMUYECKOH CBSI3U M 3aKOHOMEPHOCTSAX MPOTEKaHMs peaklHid, pacCMaTpUBAEMBbIX C
TOYKH 3PEHUS XMMUYECKON KMHETUKU U TePMOJAMHAMMKH. V3yueHue nepuoanyeckoro 3akoHa u
[lepuonnyeckoit  CUCTEMBbl  XUMHYECKUX  3JEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBAHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b 0ObACHSAETCA C
TOYKM 3PEHHUS] PHEPreTUYECKUX M3MEHEHUH mnpu e€ oOpa3oBaHUM M DPa3pyIICHUH, a TaKXKe C
TOYKHM 3pEHUS MeXaHU3MOB e€¢ oOpa3oBaHMs. l3yueHue THUIOB peakUMil JIOMOJIHACTCS
(bopMuUpOBaHUEM MPEACTABICHUNA 00 3JIEKTPOXMMUYECKHUX IpOIeccax U 3JIEKTPOJIN3Ee PacIlIaBOB
U PacTBOpPOB BellecTB. B Kypce opraHuueckod XHMMHUU HpPU PACCMOTPEHHUH PEAKLMOHHOM
CIOCOOHOCTH COEMHEHUH yenseTcss 0co00oe BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaklui.

Oco6oe 3HaueHue UMeeT TO, YTO Ha COJIepKaHHE KYpCOB XMMHUHU YIIIYOJEHHOTO YPOBHS
U3yUYeHHs Ui KJIACCOB OMpeaenéHHOro mpoduis (IJIaBHBIM 00pa3oM Ha HX CTPYKTYpy H
XapakTep JOMOJHEHUH K 0o0IIel cucTeMe NMpeIMEeTHbIX 3HaHWI) OKa3bIBAIOT BIMSHHE CMEXHbIE
npeamertsl. Tak, Hampumep, B COJACpXKaHUM MpeAMeTa s KIacCOB XHMHUKO-(U3UYECKOTO
npo¢uis Gonbioe 3HaueHHe OyAyT MMETh 3JIeMEHThl yd4eOHOro marepuaia 1o oOmeil XuMum.
[Ipu u3yueHuM mnpeaMeTa B JaHHOM Ciydae akleHT Oyaer chenaH Ha OOIIHOCTh METOJOB
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MO3HAaHHUsA, OOIIHOCTh 3aKOHOB M TEOPUI B XUMHUH M B (PU3HKE: aTOMHO-MOJICKYJISIpHAS TEOPHS
(MonekynsipHas Teopust B (U3MKE), 3aKOHBl COXPAHEHUS MacChl W DHEPrUH, 3aKOHbI
TEPMOIMHAMUKH, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELLIECTB U IPYTOE.

B 10 e BpeMs B cofepiKaHUM MpeaMeTa sl KIIACCOB XMMMKO-OHOJIOTHYECKOTO PO IS
O0JBIINI y/eNbHBIN Bec OyJeT UMeTh OpraHuyeckas XuMus. B aTom ciydae npenocrasisiercs
BO3MOXHOCTB I 00Jiee 00CTOSATENIBHOTO PACCMOTPEHUSI XUMUYECKONH OpraHu3aluy KJIEeTKU Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOJIAT, K MpPUMEpPY, TaKue CTPYKTYpHBIE
KOMITOHEHTBI, KaK JIMMHJbI, OEJIKH, YIJIeBOJAbl, HyKJIIEMHOBbIE KHUCIOTHI U npyrue. [lpu stom
3HAHUS O COCTaBE U CBOMCTBAaX IpPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CITy’KaT OCHOBOM JUIS U3y4SHHSI CYLTHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, IUIIICBAPEHHSL.

B mane ¢opMupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METO/I0B [MO3HAHUS U OMbITA IPAKTUUYECKOTrO MPUMEHEHHSI HAYYHbIX 3HAHUHN M3ydeHHUE MpeaIMeTa
«XUMHS» Ha YriayOJ€HHOM YPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX obsacTeil «EcTecTBEHHO-HAayUHBIE TPEAMETHI,
«MaremaTka 1 HHpopMaTHKa» U «Pycckuil S3bIK U TUTEPATYpa».

[Ipn usydeHun yueOHOro mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmero oOpa3oBanus (Ha 0a30BOM YypOBHE), 3aaaueit
MEPBOCTENIEHHOM 3HAYMMOCTU sBisieTcs (OpMHpPOBaHME OCHOB HayKd XHMHUU Kak o00jacTu
COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUYECKOW JeATEeIbHOCTH 4YelOBeKa U OJHOTO U3
KOMITOHEHTOB MHMPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeMeTa IpearoiaraeT peajn3alnio TakuX Lesei, Kak:

e (opmupoBaHUE MPEICTABICHUN: O MaTEpUAIbHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX

Y MMO03HABAEMOCTH SIBJICHUN MIPHUPOJIbI, 0 MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Beaymie poiu B 00ecreyeHHH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
MpoOJIeM SKOJOTUYECKOM, PHEPreTUUECKOW W MHUIEBONW O€30MacHOCTH, B Pa3BUTHUH
MEIULMHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHUKOB DSHEpPruUHU, B
obecrieyeHnn palMOHAIBHOTO MIPUPOIOTIOIB30BAHMS, B (dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIeN KyJIbTYyphl UEJIOBEKA, a TAKkKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOJHON CpEAE;

® OCBOCHHME CHCTEMbl 3HAHUH, JIeKAIIMX B OCHOBE XHMHUYECKOM COCTABIISIOLICH
€CTeCTBEHHO-HAYyYHON KapTUHBI MHpa: (PYHIAMEHTAJIbHBIX TOHATUH, 3aKOHOB U
TEOPUN XUMHUH, COBPEMEHHBIX IPEACTABICHHI O CTPOCHHUM BEIIECTBA HA Pa3HbIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XMMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CUCTEMaX, 00 00mmx
Hay4HbIX PUHIUIAX XUMUYECKOTO POU3BO/ICTBA;

e (QopmupoBaHue y O0OYyYaIOIIUXCS OCO3HAHHOTO TMOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHUM Ui OOBSCHEHHS KIIOYEBBIX HIEH U mpobdiem
COBPEMEHHOW XUMUU, A5 OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUM, HMMEIOIIUX
€CTECTBEHHO-HAY4YHYI0 MPHUPOAY; TPAMOTHOTO pEIICHUS MpoOJieM, CBS3aHHBIX C
XUMHUEH, TMPOTHO3UPOBAHUS, aHAIM3a W OLUEHKH C TMO3ULUUM HKOJOTMYECKOMN
0€30IaCHOCTH MOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHLHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHUYECKUM MPOM3BOJICTBOM, HCIOJIb30BAaHUEM U IepepaboTKOiM
BEILECTB;

e yruyOJeHHe TMpPeJICTaBIeHU O HaydyHBIX METOJaX IO3HAHUs, HEOOXOJUMBIX JUIs
pUOOPETEHUsT YMEHUIH OPUEHTUPOBATHCSA B MUPE BEIIECTB U OOBSICHEHHUS] XUMHUECKUX
SBJIICHUH, HUMEIOUIMX MECTO B IPUPOJE, B NPAKTHUYECKOH JCITEIBHOCTH U
MIOBCEHEBHOM )KU3HHU.



B muane peanuzanuy NEepBOOYEPENHBIX BOCHHUTATENBHBIX W Pa3BHBAIOLINX (PYHKIHIA
LEJIOCTHOM CHUCTEMBI CpeaHero oOmiero oOpa3oBaHUs MPU M3YUYEHUH IMpenMeTa «XHUMHUs» Ha
yrIIyOJaEHHOM YpOBHE 0COOYIO aKTyalbHOCTh MPHOOPETAIOT TAKKE 1SN U 3a/1a4H, KaK:

BOCIIMTAaHUE YOEXKAEHHOCTH B TIO3HABAEMOCTH SIBICHUH NTPUPOMABI, YBAXKEHUS K
MpoIieccy TBOPUYECTBA B OOJIACTH TEOPETHYECKMX M NPUKIAIHBIX HCCIECIOBAHUN B
XUMUH, (HOPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMU K OOYYEHHIO M MO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIUTAHHIO HA OCHOBE YCBOCHHSI OOIIEYEIOBEUECKIX IICHHOCTEH;

PasBUTHUC II0O3HABATCJIIbBHBIX HHTCPCCOB, HWHTCIIICKTYaJIbHBIX u TBOPYCCKUX
criocoOHOCTEeN oOyuaromuxcsi, (GOPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEITHON
npoheCcCHOHANTBHOM M OOIIECTBEHHON JESTEIHHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBBIO M TIOTPEOHOCTH B 3I0POBOM 00pa3e *KHU3HH,

(¢bopMHUpOBaHME YMEHMH M HaBBIKOB pPa3yMHOTO MPUPOJOINOJIb30BaHMS, Pa3BUTUE
9KOJIOTUYECKOM  KYJIbTYypbl,  IpPUOOpETEeHHE  OmbiTa  OOIIECTBEHHO-TIOJE3HOM
3KOJIOTUYECKOU €SI TENBHOCTH.

OO01ee 4yHUCIIO YacoB, MPETYCMOTPEHHBIX JUIsl WM3Y4YEHHUS XHMUU Ha Yri1yOJeHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, cocrabiser 204 gacoB: B 10 kmacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZICIIO).



COJEP)KAHUE OBYYEHUA

10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHUYEeCKUX COCTUMHECHUMU.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COEIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl oOpa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUrbl nepekpeiBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JABOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYJax
opranuyeckux BemiecTB. [loHsTue 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodure.

Teopust crpoeHust opraHuueckux coeauHeHuid A.M. byrnepoBa u coBpemMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTraHUYECKUX COEANHEHUN.
MounekynspHble U CTpYKTypHble (QopMyiabl. CTpykTypHble (QOpMYNIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpami€HHas, ckeneTrHas. M3omepus. Buuael wn3omepun: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o knaccudukanuyu OpraHnyeckux BemecTs. [loHsATHE 0 GYyHKIIMOHATBHON
rpynmne. 'omonorus. 'omonornueckue psapl. CucreMarnyeckass HOMEHKJIATypa OpraHu4ecKhX
coequaennit (lUPAC) u TpuBnanbHbie Ha3BaHHUS OTICIBHBIX MPEICTABUTEIICH.

OcobenHoctTn W Kiaccuukanus  OpraHMYECKUX — peaknuid.  OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIMY B OPTaHUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJbI M3YYEHUsS BELIECTB U MX NPEBPALCHUN: O3HAKOMIICHHUE C
oOpa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHUalaMu Ha MX OCHOBE, OMBITHI IO IMPEBPAILECHUIO
OpPraHWYECKUX BEIIECTB TMpU HarpeBaHuu (IUIaBjeHUE, OOYIVIMBAaHWE M  TOPEHHUE),
KOHCTPYMPOBAaHUE MOJIEJIEH MOJIEKYJI OPTaHUYECKHX BEIIECTB.

YrieBoaopoabl.

Auikanbl. ['oMosorrueckuil psizi aakaHoB, oOmas Gopmyina, HOMEHKIATypa U M30MEpPHS.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJKAHOB, SP>-TMOpHAN3ALMS ATOMHBIX
opbOuTanei yriuepoja, 6-cBsi3b. OU3MUECKUE CBOMCTBA AIIKAHOB.

XUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIMK 3aMEIICHUS, N30MEPHU3AIlH, IETUIPUPOBAHHS,
IUKIM3AlMY, TUPOJIM3a, KpeKWHra, ropeHus. I[IpencraBieHne O MeXaHH3ME pEaKIMd
palMKaIbHOTO 3aMEIIICHHSL.

Haxoxpaenue B mpupoae. CriocoObl OMydeHUsS U IPUMEHEHHUE aJIKaHOB.

Huknoankansl. O0mas dopmyna, HOMEHKIATypa u u3oMepusi. OCOOEHHOCTH CTPOEHUS U
XMMHYECKUX CBOMCTB MajblX (LHUKJIONPOMNAH, IUKIOO0yTaH) U OOBIYHBIX (LMKIOMEHTaH,
LUKIIOTeKCaH ) IUKJI0aakaHoB. CocoObl MOMy4YeHUs U TPUMEHEHHUE [TUKII0ATIKAHOB.

Ankensl. ['oMonorudeckuii psij aikeHoB, o0mas Gopmyna, HOMEHKIATypa. DIEKTPOHHOE
¥ THPOCTPAHCTBEHHOE CTPOEHHE MOJEKYNl alKeHOB, SP’-THOpUAM3AllUs aTOMHBIX OpOHTaneil
yriaepoja, o- u m-cBs3u. CTpyKTypHas M reoMeTpuueckas (Iuc-TpaHc-) uzomepusa. Ousznueckue
CBOMCTBa aJKEHOB. XHUMHYECKHE CBOWMCTBA: pEAaKIMH TPUCOCTUHEHHs, 3aMEIIeHHs B O-
MOJIOKEHUE TMPU JTBOMHOW CBSI3M, MOJMMEpH3alMu W okucieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHBIE peakiiy Ha JBOWHYIO CBsI3b. CIIOCOOBI MOTyUeHUs U TPUMEHEHNE alIKEeHOB.

Ankamuensl.  Kiaccudukanus — ankaaueHoOB — (CONMpPsDKEHHBIE,  M30JIMPOBAHHEIE,
Kymyaupogantvle). OCOOCHHOCTH  JJEKTPOHHOTO  CTPOCHHMSI W XUMHUYECKHX CBOWCTB



conpsbKEHHBIX ueHOB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['oMONOTHYeCKHA psii aTKWHOB, oOmmas (GopMmylsia, HOMEHKIATypa U H30MEpHsl.
DONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYNl AJIKMHOB, SP-rHOpUAM3aIUs aTOMHBIX
opOutaneit yriepoma. PuznyecKkue CBONCTBA AJIKWHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEpPU3allUd U TpUMEpU3aluu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
HMMEIOLUX KOHLEBYIO TpOiHYIO CBsA3b. KauecTBeHHBIE peakiuu Ha TpOHHYIO CBsA3b. CrocoObl
MIOJIy4EHUS U IPUMEHEHHUE AJIKUHOB.

Apomarnyeckue yrieBoaopos! (apeHsl). ['oMonorndeckuit psaa apeHoB, oomas popmyia,
HOMEHKJIATypa U U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl OEH30J1a.
du3nuecKkue CBOWCTBAa apeHOB. XHWMHUYECKHE CBOMCTBAa OEH30JIa M €r0 TOMOJIOTOB: PEaKIUU
3aMeleHuss B OEH30JIbHOM KOJIbILIE M YIJIEBOJOPOJHOM paJuKalle, pPeaklUU NPUCOEINHEHMUS,
OKHCJIEHHE TOMOJIOToB OeH3ona. [Ipeacrapnenue o0 opueHTHpYIOLEM AEHCTBUM 3aMEeCTUTENEeH
B OCH30JIbHOM KOJIbIIE HAa MPHUMEpE AJKUIBHBIX PaJUKallOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOWCTB CTHUpOJIA.
[Tomumepuzanus  crtupona. CnocoObl  MOJydeHHUS M NPUMEHEHHE  apoOMaTHYECKHX
YIJ1€BOJOPOJIOB.

[Ipupoansiit ras. Ilonyrueie HedTanble ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroiab U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEePeroHka, KPEeKHHT
(TepMuyeckuii, KaTanuTuyeckuit), pudopMunr, muposms. [IpoaykTsl nepepaboTku HePTH, HX
MIPUMEHEHHE B TPOMBILIJICHHOCTH U B OBITY.

I'enetnueckas cBsA3b MEXKIY PA3IMYHBIMU KJIACCAMH YTJIEBOJAOPO/IOB.

DNEeKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu 3amenieHus
raJJoréHa Ha TUAPOKCOTPYNILy, HUTPOIPYIIy, LHAHOTPYIIy, amuHOrpynmy. JlelicrBue Ha
TaJIOTCHIIPOU3BOJHBIE  BOJHOTO M CHOMPTOBOIO  pacTBopa IMEno4yd. Bzammopelicthe
JUTaJOr€HAJIKAHOB C MAarHueM M LIHUHKOM. IIoHATHE O METalsIoOOpraHM4eCKHX COCIUHCHHSX.
Hcnonp3oBaHue TraloOreHIPOM3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE W IPU CHUHTE3E
OPraHUYECKUX BEIECTB.

OKCIIEpUMEHTAIBHBIE METOJbl H3YYEHHs BEINECTB M MX IPEBPALICHUI: HU3y4CHHE
¢u3nyeckux  CBOMCTB  YIJI€BOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJI€BOJOPOJOB pa3IMuHbIX KJIaccoB (0OecrBeYrBaHUE OPOMHONM HMJIM MOJHOHM BOJBI, PacTBOpa
IIEpMaHraHaTa Kajus, B3aUMOJEHCTBME aUETWIEHAa ¢ AaMMHMAadHbIM pPAacTBOPOM OKCHIA
cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE Yriepoja W BOJIOpOJa B OPraHUYECKUX BEIIECTBAX,
[IOJIydeHHEe ITUJIEHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKoMileHHe C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpa3namMy IjacTMacc, KaydyKoB M PE3HHbBI, MOJICIMPOBAHUE MOJIEKYI
YIJI€BOIOPOJOB U TAJIOTEHIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kuciopoacoaepxamme opranudeckue coelMHeHmsl.

[IpenensbHble ogHOaTOMHBIE cOUpThl. CTpoeHHE MoJeKynl (Ha MpUMEpe METaHoJia U
sTanona). ['omonornueckuit psa, odmas Gopmyna, U30Mepus, HOMEHKJIATypa U KiacCupUKaIus.
®u3nueckue CBOWCTBA NPENEIbHBIX OJHOATOMHBIX CIHUPTOB. BOIOpOJHBIE CBA3M MEXIY
MOJIEKYJJaMH  CIIUPTOB. XHMMHUYECKHME CBOWCTBA: PpEAaKUMU 3aMEIICHUs, JETHUIpaTalni,
OKHUCJIEHUs1, B3aUMOJCICTBUE C OPraHMYECKUMU U HEOPraHUYEeCKUMU KucnotaMu. KauecTBeHHas
peakuus Ha OJHOATOMHBIE CHUPTHI. JIEMCTBHE 3TAaHOJIa U METAHOJA HA OPraHU3M 4YeJOBEKa.
CriocoOblI MosTy4eHus: 1 TPUMEHEHHE OTHOATOMHBIX CITIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATypa U uzoMepus. OcobeHHOCTH (PU3MUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHbI€ CHUPTBI — STUJICHIJMKOJIb W TiulepuH. DU3NUEeCKue U XUMHUYECKHE
CBOMCTBA: pEAKUHUU 3aMEIICHUS, B3aUMOJECHCTBUE C OPraHUYECKUMU U HEOPraHUYECKUMU
KMCJIOTaMH, KaYE€CTBEHHAsI PEaKUMs Ha MHOTOAaTOMHbIe cnUpThl. [IpencraBienue o MexaHu3Me
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peakiuii HyKiIeo(pUIHbHOTO 3aMenieHus. JeficTBrue Ha opranu3m denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CITHPTOB.

®enoi. CTpoeHre MOJIEKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIIpa.
®dusnueckue cpoiictBa (peHoma. OcoOEHHOCTH XMMHUYECKHX CBOMCTB (enosa. KauecTBeHHBIE
peakiuu Ha ¢eron. ToxcmyHocth ¢eHona. CrocoObl MOMy4YeHHS W MpUMEHEeHHe (eHoa.
®denonopmanbaeTHAHAS CMOJIA.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL. JJEKTPOHHOE CTPOCHUE
KapOOHUJILHOUM Tpymmbl. ['OMOJIOTHYECKHE PSIbI ANBJICTHIOB W KETOHOB, 00mas ¢opmyia,
n3oMepus M HoOMeHkiarypa. Dusznueckre CBOWCTBA AIBJAECTHIOB M KETOHOB. XHUMHYECKHE
CBOMCTBA QJIBJECTUJOB W KETOHOB: peakiuu mnpucoeAuHeHus. OKUCICHUE albJCTH/IOB,
KaueCTBEHHbIC peakuuu Ha anbjaeruabl. CrnocoObl MOJydyeHUs U NMPUMEHEHHUE albJCTHIOB U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHble KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHUS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepuss m HomeHkiarypa. dusmueckue CBOICTBa OJHOOCHOBHBIX
MpeACbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3M MEXIy MOJIEKYJaMu KapOOHOBBIX
KHCJIOT. XMMHUYECKHE CBOWCTBA: KUCJIOTHBIE CBOWCTBA, peakius STepUUKAINHN, PEAKIUU C
YY4aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCTOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroobpazue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneIbHbIX U apOMaTHUECKUX KapOOHOBBIX KHUCIIOT, AUKApOOHOBBIX
KHCJIOT, THIPOKCHKApOOHOBBIX KHUCIOT. [IpeacraBuTeny BBICIIUX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThl. CrocoObl
MOJTY4YCHUS U IPUMEHEHNE KapOOHOBBIX KUCTIOT.

Crnoxwusie 2¢upsl. ['oMmonorudeckuii psa, obmas dopmyna, u3oMepusi ¥ HOMEHKJIATypa.
du3nYECKNe U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM Cpee.

Kupser. Ctpoenue, puznueckrue U XUMUYECKAE CBOWMCTBA KUPOB: THIPOJU3 B KHUCIOH U
iesioyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HEMPEACTbHBIX KUPHBIX
KUCHO0T. JKupsl B IpUpOIE.

MBIT4 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHUE.

OO6mrast xapakTepucThKa yrieBoaoB. Kraccudukamusi yrieBomoB (MOHO-, IU- U
nosucaxapuabl). MoHocaxapuzpl: TJI0K03a, (pyKTo3a, Tajakro3a, pubo3a, 1e30KcHpubo3a.
®usnueckue CcBOWCTBA W HaxoxjaeHue B npuponae. dorocuHTe3. XUMUYECKHE CBOMCTBA
[JIIOKO3bl:  pPEaKlUUU C Y4acTUEM CHUPTOBBIX U  aJbJACTUAHON TIpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IIpuMeHneHue T1IIOKO3bl, €€ 3HAUYE€HHWE B IKU3HEACATEIHLHOCTU
opranu3ma. Jlucaxapuapl: caxapo3a, MajbTo3a U JlakTo3a. BoccraHaBnuBaromue u
HEBOCCTaHABIMBAWOIIKME aucaxapuisl. ['maponus nucaxapunoB. Haxoxaenue B mpupone u
npuMmenenue. [lonucaxapuapl: Kpaxmall, INIMKOTeH U Heiutoio3a. CTpoeHue MaKpOMOJIEKYI
KpaxMaja, TJIUKOTeHa M Ie/uTono3bl. Du3nueckue CBOWCTBAa Kpaxmaia U IEJUTIOI03bI.
XUMUYECKHE CBOMCTBA Kpaxmala: THIPOJIM3, Ka4eCTBEHHAs pPEaKius ¢ HOJAOM. XHUMHUYECKUE
CBOMCTBA IEJUTIOJI03bI: THAPOIIU3, MOTydeHue 3(hupoB 1esuto03bl. [IoHsITHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKcrepuMEHTAIbHBIE METObl M3y4YCHHs] BEUIECTB W HMX IMPEBpAIlEHUI: paCTBOPUMOCTD
pPa3NMYHBIX CHOUPTOB B BOJE, B3aMMOJCHCTBHE 3TaHONA C HATPUEM, OKHCIEHHE ATHUIIOBOTO
CupTa B ajbJeTH] Ha PACKAICHHOW METHOW MPOBOJIOKE, OKHCICHHE ATUIIOBOTO CIHpTa
JUXPOMATOM Kaus (BO3MOXKHO UCHOJB30BAaHUE BHUICOMATEPUANIOB), KAUECTBEHHBIC PEaKIIMU HA
anpJerusl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxcuaom meau(ll)), peakius rounepruna
¢ runpokcugom meau(ll), XxumMmuuecknue cBOMCTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJICHCTBUE
pacTtBopa TIOKO3bl ¢ TuapokcunoM meau(ll), B3auMopeiicTBie kpaxmalia ¢ HOJOM, pElIeHHE
AKCMEPUMEHTATBHBIX 33/1a4 10 TeMaM «CnupThl U (enonby, «KapOoHoBbie KHCTOTH. CI0XKHBIC
3pUPBI».



A3oTcoep:xaniue OpraHudeckue coeJuHeHusl.

AMUHBI — OpraHuMYecKHe TMpPOM3BOJHBIC amMmuaka. Kiaccudukanus amMHHOB:
anmrdaruyecKkue U apoMaTHUECKUe; EPBUYHBIC, BTOPUYHBIC U TpeTHuHbIe. CTPOCHUE MOJICKYII,
obmas ¢opMyna, U30Mepusi, HOMEHKJIaTypa U (PU3MYECKHe CBOHCTBA. XMUMHYECKOE CBOMCTBA
anmn(aTudecKuX aMUHOB: OCHOBHBIC CBOWMCTBA, ATKUJIMPOBAHUE, B3aMMOJCHCTBHE TEPBUYHBIX
aMHHOB C a30TUCTOM KHCIOTOHN. COJIM alIKHIIAMMOHHUS.

AHUIIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psjaa. Ctpoenue anwinHa. Bzaumuoe
BIIUSIHUE TPYIIIT aTOMOB B MOJIEKyine aHuiuHa. OCOOCHHOCTH XHMHYECKHX CBOWCTB aHWJIMHA.
KauectBennsie peakuun Ha aHwiInH. CHocOOBI TOJYYEHHS M TMPUMEHEHHE aTu(aTUYECKUX
amMuHOB. [loydyenne anmimHa U3 HUTPOOEH30J1a.

Amunokucnotel. Homenknarypa u uszomepusa. OTthelbHblE NPEJACTABUTENU  O-
aMUHOKUCIIOT: TJUIUH, adaHuH. OU3HYeCcKHe CBOMCTBA aMHHOKHMCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpPHBIX OPraHUYEeCKUX COCAMHEHWM, pEeaKIus TMOJUKOHICHCAIUH,
00pa3zoBaHue MENTUIHON CBSI3HM. bruonormyeckoe 3Ha4eHHE aMUHOKHUCIOT. CUHTE3 M THUAPOJIH3
METITHIOB.

benku xak npupoaHsie moiumepbl. [lepBuuHas, BTOpUYHAs M TPETUYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMApPOJIN3, NEHATYypallus, KaueCTBEHHBbIE pEakluu Ha
Oenxu.

DOKCIEepUMEHTAIBHBIE METOJBl W3YYCHHS BEIIECTB M WX TMPEBpAIIEHUN: PaCTBOPCHHUE
OENKOB B BOJIE, JICHATypallusi OCIIKOB MPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJIKH, perieHue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «A30TCOJEpKallue OPTraHUYECKHE COCTUHEHUS» |
«Pacmnio3HaBaHue OPraHUIECKUX COCTUHEHUID.

Brbicokomoiieky isipHble cOeTMHEHMS .

OcCHOBHbBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3aLH, CPEeOHsAs MoyeKyispHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHHUH — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.

[TonumepHsie MaTepUabl. [Tnactmacchl (monmaTUIIEH, MOJIUTIPOTTUJICH,
MOJIMBUHUIIXJIOPUI, MOJUCTUPOIL, MOJUMETHIIMETAKpHUIIaT, MOJINKApOOHATHI,
oy THIIeHTepedTanar). Y Tuimsanus u nepepaboTka MiacTuka.

DnacToMepbl: HaTypallbHbI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUIIMKOHBI. Pe3unHa.

Bonokna: HaTypalibHbIe (XJIONOK, HIEPCTh, IIEIK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[lonumepsl  cnenmanbHOrO  HazHaueHWsT (TeJOH, KeBlIap, AJIEKTPOIPOBOJSIINE
MOJIMMEPBI, OHopasaraeMple OJIMMEPHI).

DKCIepUMEHTAIbHBIE METO/IbI M3Y4eHHUsl BEIIECTB W MX MPEBPAIllEHUI: 03HAKOMIICHHE C
oOpa3uaMu TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, Kayd4yKOB, pEIICHHE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «Pacro3HaBaHue macTMacc ¥ BOJIOKOHY.

Pacuérnbie 3agaun.

Haxoxaenue MonekyasspHON popMysIbl OPraHUYECKOTO COSTUHEHUS 10 MACCOBBIM JIOJISIM
AIIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXICHHWE MOJEKYISPHONH (OpMYIbl OPraHUYECKOTO
coenmuHeHUsT To Macce (00bEMY) MPOAYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) IPOYKTOB PEaKIMU W/WIM UCXOIHBIX BEUIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOPMYIIBI
OpPraHMYECKOTO BEIIeCTBAa HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIOCOOOB MOTYYCHHS,
ompeieJIeHUE JOJIU BbIX0Ja MPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3MOXKHOTO.

Mescnpeomemnuie céazu.



Peanuzanus MexXnpeIMETHBIX CBsI3€d IIPU M3y4yEeHUU opraHuyeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS YEpe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
IIOHSATUH, IPUHATBIX B OTACIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHHWE, HAYYHBIA (aKT, THUIOTE3a, TEOpus,
3aKOH, aHAJM3, CHUHTE3, Kilaccudukanus, HaOIIOIEHHE, H3MEPEHHE, 3KCIEPUMEHT, MOJEIb,
MOJEIUPOBAHUE.

®usnka: Marepus, aTroM, INIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJla, SHEPreTUYECKHUU
YPOBEHb, BEHIECTBO, TENO, 00OBEM, arperaTHOE COCTOSIHME BEIIECTBA, (PM3MYECKUE BEINYMHBL,
€AVHULBI U3MEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buonorus: xieTka, opraHusM, 3KocucTtema, ouocdepa, MeTaboIN3M, HACIECICTBEHHOCTD,
aBTOTPOGHBIA M TETEepOTPO(HBIA THI THTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OEJKH,
YTJIE€BObI, JKUPbI, HYKJIEMHOBbIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: nmose3Hsle UCKONIAEMBbIE, TOILIHMBO.

TexHOJOTHs: MUIIEBBIE POAYKTHI, OCHOBBI PAllMOHAIIBHOIO ITUTAaHUs, MOOIIME CPE/ICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMMUA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUECKUH anemMeHT. M3otonbl. CTpoeHUe 27IEKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHYECKHE YPOBHU W TIOJYPOBHH. ATOMHBIE
opoOutanu. Kinaccupukamnus XUMHYECKUX 3JIeMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB MO0 AaTOMHBIM OpOUTaIsIM. OJIEKTPOHHbIE KOH(MUTypalMu aTOMOB 3JIEMEHTOB
MEepPBOro—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHHH, 3JIEKTPOHHbBIE
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

ITepuonuueckuii 3akoH u Ilepumoanueckas cucrema XuMU4YecKux osnemeHtoB .M.
MenneneeBa. CBs3b NEPUOIUYECKOr0 3akoHa M [lepuoIUYEcKOl CHUCTEMBI XHUMUYECKUX
3JIEMEHTOB C COBPEMEHHOW TE€OpUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB
XMUMHYECKUX 3JIEMEHTOB W 00pa3yeMbIX MMM IMPOCTHIX M CJOXHBIX BEIIECTB MO TpyHmam Hu
nepuojiaM. 3HadueHue nepuoandeckoro 3akona .M. Menneneena.

Xumuueckas CBs3b. Buabl XMMHYECKOW CBSI3U: KOBAJICHTHAs, MOHHAsS, METAJUIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJICHTHOM CBSI3U: OOMEHHBIN U JOHOPHO-aKUENTOPHBIA. DHEprus
u JuinHa cBs3U. 11oypHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOM CBA3U. KparHble
cBs3u. Bonopoanas cBsi3b. MeXMOIEKYIAPHBIE B3aUMOACHCTBUS.

BasieHTHOCTP M BaJIeHTHbIE BO3MOXHOCTH AaTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX I€OMETPHUYECKMM CTPOCHHEM (Ha TMpUMEepe COSAMHEHUN SJIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenne o0 KOMIUIEKCHBIX —coeluMHEHHsX. (CocTaB  KOMILIEKCHOIO  HMOHa:
KOMILJIEKCOOOpa3oBareib, JHraHAbl. 3HAuYeHHWE KOMIUIEKCHBIX coeauHeHuil. [lonarue o
KOOPAMHAIMOHHOW XUMUHU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUs. THIbl KPUCTAIIIMYECKUX
pemEToK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[lonsarue o gucnepcHbix cucteMax. MctuHHbIe pacTBOpHL. [IpencraBienne 0 KOJTOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIICHTpPAIlMM PAcTBOPOB: MaccoBas JOJs BEIIECTBA B
pacTBope, MoOJisipHas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHACBILLEHHBIE  PACTBOPHI,
pactBOopuMOCTh. KpucTtammoruaparsl.

Knaccudukarus 1 HOMEHKIATypa HEOPraHMYEeCKHX BEUISCTB. |pUBHANBHBIC HA3BAHUS
OT/ENbHBIX MPEICTaBUTEIEH HEOPTraHUYECKUX BEIIECTB.
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Knaccugukanus XaMHUeCKUX peakifii B HEOPTaHNUECKOW U OPraHu4ecKoi XUMHUH. 3aKOH
COXpaHEHUs1 MacChl BEUIECTB; 3aKOH COXPAHECHMS U IIPEBPALICHUS DHEPIUMM IIPU XUMHUYECKHUX
peakuusax. TertoBsie 3h(HeKTsl XUMUYECKUX peakiuil. TepMOXUMHUECKUE YPaBHEHHUS.

CKOpOCTh XUMUYECKOH peaklnu, e€ 3aBUCUMOCTh OT Pa3IMyHbIX (pakTopoB. ['OMOreHHbIE
U rereporeHHele peakuuy. Katanus u karaau3aTtopsl.

O6patumble u HeoOpaTUMBbIE peakIuu. XuMHuYeckoe paBHoBecue. KoHcraHTa
XMMHUYECKOTO paBHOBecHs. (DAKTOPBI, BIMAIOIIME HA IOJIOKEHUE XHUMHYECKOTO pPABHOBECHS:
TEMIIEpaTypa, JABJICHHE M KOHLEHTPALMU BEIIECTB, y4acTBYKOUIUMX B peakuuu. [IpumHnun Jle
[Tarense.

OnexrponuTtnueckas auccouuanuss. CuiabHble U cinadble  37eKTpoauThl. CreneHb
muccoranuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEHUTpasibHAs, IenouyHas. BogopoaHbii
nokazatens (PH) pactBopa. I'maponus coneit. Peakiiuu nonHoro ooMeHa.

OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHud. OKucnurenb u
BOCCTaHOBHTENb. lIpomecchl OKHCIEHHMS W BOCCTAHOBIICHHs. BakHEWIIME OKHCIUTEIN H
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DIEKTPOIN3 paCTBOPOB U PaCILIaBOB BEILIECTB.

OKClepUMEHTAIbHbIE METOJIbl U3YYEHHUS BEIIECTB M MX MPEBpAIICHUN: pa3iioKEeHUE
IIEPOKCHJIa BOJOPOJA B IPHUCYTCTBUM KATAIM3aTOpPa, MOJEIM KPUCTAUIMYECKUX PEUMIETOK,
MIPOBEJIEHUE peakUuii HOHHOTO OOMEHa, OIpelelieHHe Cpeabl pacTBOPOB C IOMOIIbIO
WHJMKAaTOPOB, U3y4YEHUE BIUSHUS PA3IMUHBIX (AKTOPOB HAa CKOPOCTh XMMHUYECKOW pEeakiuu U
MTOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

Heopranuueckasi xummusi.

[Tonoxxenne HemeraioB B Ilepuommueckoil cucreme XuMuudeckux syeMmeHTtoB J[M.
MenneneeBa U OCOOEHHOCTH CTpOEHHS MX aroMmMoB. (Du3Hueckue CBONCTBA HEMETAIJIOB.
AmtoTponivsi HEMETaUIOB (Ha IpUMEpPE KUCI0poa, cephl, hochopa u yriepoaa).

Bonopon. Ilonydenue, ¢uznueckre M XUMUYECKHE CBOMCTBA: PEAKIMU C METAJJIaMH U
HEMeTallJlaMH, BOCCTAaHOBUTEbHBIE CBOICTBA. [ Mapuabl. TOTUIMBHEIE 3JIEMEHTHI.

lanorensl. Haxoxxnenue B mpupojie, cnocoObl MOMydeHHs], PU3NUYECKHE U XUMUYECKUE
cBoiicTBa. ["asioreHoBoOpOAbl. BakHeWue KHUCIOPOACOEpKAIIUE COCTUHEHUS! TaJOT€HOB.
JlaGopaTopHble ¥ MPOMBIILIEHHbIE CIIOCOOBI MOTy4YeHHUs rajioreHoB. [IpumMeHeHne rajioreHoB u
HUX COETUHEHUN.

Kucnopon, o3on. JlabopaTopHble W MPOMBINUIEHHbIE CIOCOOBI MOJYYEHHUS KHUCIOPOJa.
Ouznyeckue U XUMHYECKHE CBOWCTBA M MPUMEHEHHME KHUCIOpoAa Hu o30Ha. OKcHIBl U
MIEPOKCH/IBI.

Cepa. HaxoxneHwe B mpupoae, CIOCOOBI MMONydyeHUs, (U3MYECKUEe U XUMHUYECKUE
coiictBa. CepoBonopon, cyabduasl. Oxcun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KUCTOTHl U uUX colu. OcoOeHHOCTH CBOMCTB cepHOM KuchoThl. [IpuMenenue cepbl u eé
COEIMHEHUI.

A3zor. Haxoxknenue B mpupojie, CrIocoObl MONydeHus, (U3HUecKue W XUMHUYECKHe
cBoiicTBa. AMMHaK, HUTpUAbL. OKcuAbl a30Ta. A30THCTasi W a30THAas KUCIOThI U HMX COJH.
Oco0OeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHHe a30Ta U ero CoeAMHEHUU. A30THBIE
yaoOpeHus.

®ocdop. Haxoxzaenue B mpupoje, CrnocoObl MOJMydyeHUs, (U3NYECKUe U XUMHUYECKUE
cBoiictBa. Docouapl u ¢ochun. Oxcuapl dochopa, QochopHas kuciora u e€ couu.
ITpumenenue pochopa u ero coeaunenuit. @ocopHsie y1oOpeHus.

VYrnepon, HaxoxIeHHE B Tpupoje. AmoTponHbie Moaudukanuu. Dusnueckue u
XUMHYECKHE CBOWCTBA MPOCTHIX BELIECTB, 00Opa3oBaHHBIX yriaepomom. Oxcupa yriepoma(ll),
okcupa yriueponaa(lV), yrompHas kucioTa W €€ COMU. AKTUBHPOBAHHBIA YTOJb, anacopOIus.
Oymnepensl, rpadeH, yraepoaHsle HAHOTPYOku. [IpuMeHeHHWE MPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, H €r0 COSMHEHUH.
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Kpemuuii. Haxoxxnenne B mpupoze, crocoObl MoiydeHus, (Gpusnyeckue M XUMUYECKHe
cBoiictBa. Oxcun kpemuus(1V), kxpeMHUEBasl KUCIIOTa, CUIMKAThl. [[puMeHenne KpeMHUs U ero
coenuHeHuil. CTEKII0, €ro MoJIydeHUE, BUbI CTEKIIA.

[Monosxenne metayuioB B Ileprouueckoiil cucteMe XMMUYECKUX 31eMeHTOB. OCOOeHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTaiuioB. O0mue pusnyeckne CBOWCTBA METAILIOB.
[Ipumenenne MetanioB B ObITY U TexHHKE. CIIaBbl METAILJIOB.

DNEKTPOXUMHUYCCKANW P HampsDkeHud MeTaioB.  OOmme CcrnocoObl  MOyYCHHS
METaJJIOB: TUAPOMETAILTYPIHUs, MUPOMETAILTypIusl, MeKTpomeTautyprus. Ilonstue o koppo3uu
MeTaioB. CocoObl 3aUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MerawioB |A-rpynnsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
sneMeHToB. Hatpuil u xanuit: monmydeHue, Qu3MUecKue M XUMHUYECKUE CBOMCTBA, MPHUMEHEHHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

Oobmas xapakrepuctuka metawioB |lA-rpynnsl [leproaudeckoil cucTeMbl XMMHUYECKHX
2JIeMEeHTOB. Maruuii M KanblMid: TNOoJydeHue, (U3MYeCKMe U XHMHUYECKHE CBOMWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHUH. JKECTKOCT BOJIbI U CIIOCOOBI €€ yCTpaHEHUS.

AntoMuHMI: ToNTydyeHue, QU3NYECKUe U XMMHMUYECKHE CBOMCTBA, IMPUMEHEHHUE MPOCTOrO
BEILIECTBA M €ro CoeqUHEHHH. AMOTepHble CBOWCTBA OKCHAA M THAPOKCUAA AJTIOMUHUS,
TUIPOKCOKOMILIEKCHI aTFOMUHUS.

OOmass xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpynm) Ilepuonndeckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U €ro coequHeHnil. OKCHIBI U THAPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U OUXpOMAaThl, UX OKUCIHUTEIbHBIE CBOMCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

du3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro CcoeauHeHud. BaxHeiine
coequaenust mapranna(ll), mapranma(lV), mapranma(V1) u mapranna(VIl). Ilepmanranar kanms,
€ro OKHUCIINTENbHBIE CBONCTBA.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA XKeJe3a U ero coequHeHU. OKCUIbl, THAPOKCUABI U
cosmm xkene3a(ll) u xeneza(lll). [lomyuenne u nmpuMeHeHUe Keje3a U ero CIjIaBoB.

du3nyYecKre U XMMUYECKUE CBOMCTBA Mel U €€ coenrHeHui. [lonmyyenrue u npumeHenmne
MeIH U €€ COCTUHEHUM.

[unk: nonyuyeHue, Gpu3nuecKkue U XUMHUYECKHE CBOMCTBA. AM(OTEpHbIE CBOWCTBA OKCHJIA
U TMIPOKCHUJIA IUHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHeHne IMHKA U €r0 COSUHEHUN.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEINECTB M MX IPEBPALICHUI: H3y4CHHE
0o0pa3loB HEMETAJUIOB, ropeHue cepel, (ocdopa, xene3a, MarHus B KUCIOPOJE, M3ydeHUE
KOJUIEKIMM «MeTajulbl M CIUIaBbl», B3aUMOJCHCTBHE IIEIOYHBIX M IIEJI0YHO3EMEIbHBIX
METaJUIOB C BOJAOH (BO3MOXHO MCIIOJB30BaHME BHJIEOMATEPUAIOB), B3aUMOJICHCTBUE IIMHKA U
JKeJle3a C paCTBOPAMHU KHUCIIOT U IEJI0Y€H, KAUECTBEHHbIE PEAKIIUU HAa HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJOPOJA M KaTMOHBI METAJIJIOB, B3aUMOJEHCTBUE T'MAPOKCUIOB aTIOMUHHUS U LIUHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PEIEHUE 3KCIIEPUMEHTANIBHBIX 3aJ1a4 110 TeMaM «['aloreHsn»,
«Cepa u e€ coeiuHeHMs», «A30T U Gochop U UX COETUHEHU», «MeTallIbl TJIaBHBIX HOArPYII,
«MerTasuibl TOOOYHBIX MOATPYIII».

XMMHUS U KU3Hb.

Ponp xumun B oOecrieueHUN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [IoHITHE 0 HaydHBIX
METOJAaX II03HAHWS W METOJNOJIOTMH HAy4dyHOro McCCiIeqoBaHMs. HayuHble OPUHLIMIBI
OpraHu3aIii XUMUYECKOTO MPOU3BOACTBA. [IpOMEBIIIIEHHBIE CITOCOOBI MOJIYYEHHUsT BaKHEHIIINX
BEIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoMa). [IpoMbliiieHHbIe
CHOCOOBI TOMYYEHHUS] METAIOB M CIUIAaBOB. XUMHUECKOE 3arps3HEHUE OKPYXKAIoIeH cpeibl u
ero nocneacTBus. Posb xumun B 00€criedeHIH SHEPTeTUIECKOM OE30TacHOCTH.
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Xumusi U 370poBbe 4YenoBeka. JlekapcTBeHHbIE cpencTBa. [IpaBuia HMCIONb30BaHUS
JICKApCTBCHHBIX MPCIIapaToOB. Ponp xumun B Pa3BUTHUHU MCAWLIUHBI.

XuMus UK. OCHOBHBIC KOMIIOHCHTBI, ITHUIIICBbLIC I[O6aBKI/I. Pons xuMuu B oOecrieueHnun
MUIIEBOI 0€30MMacHOCTH.

Kocmernueckne u mapgromepnsie cpeactBa. beitoBas xumusa. IlpaBmiia Ge3omacHOro
HCII0JIb30BaHMA IMPEIIapaToB OBITOBOM XMMHU B HOBCG[[HGBHOﬁ JKH3HU.

XUMUS B CTPOUTEIIBCTBE: BAKHEHIIINE CTPOUTEILHBIC MaTePHAIIBI (IIEMEHT, OCTOH).

XuMus B celNbCKOM X03siiicTBe. OpraHnyeckue U MUHEpalbHbIE YA00pEHus.

CoBpemMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, Kepamuka. MaTtepuaibl
IJIA DJICKTPOHUKH. Hanorexuonorum.

Pacuérnble 3amaum.

Pacuérel: mMaccel BemecTBa WM 00BEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce I 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) MPOAYKTOB pEaKIMH, €CIU OJHO M3 BEIIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIIM OJHO W3 BEIIECTB JaHO B BHJE pacTBOpa C
ONpEeNEeNEHHON MAacCOBOM JI0OJIEH PACTBOPEHHOIO BEUIECTBA, MACCOBOW JIOJM M MOJISIPHOM
KOHIOCHTpalMK BEOICCTBA B pPACTBOPEC, OOJMU BbIXOJa HNPOAYKTa PCAKIHU OT TCOPECTUUCCKU
BO3MOJKHOTO.

Meosrcnpeomemmnuoie ceasu.

Peanu3zanust MeXnpeaAMETHbBIX CBA3EH NMpU U3ydeHHH OO0IIel M HEOpPraHM4eCKOW XUMHUU B
11 kyacce oCyIIecTBIsACTCS Yepe3 MCIOIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATHUH, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAyYHBbIE TOHATHA: SIBJICHHME, Hay4dyHbIM (akT, TUIOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiIaccupukauus, T[EePUOJUYHOCTh, HaONIOEHUEe, HW3MEpEeHHe,
JKCIIEPUMEHT, MOJIENb, MOJEIMPOBAHNE.

®usnka: martepus, MUKPOMHUpP, MaKpOMHp, aTOM, 3JEKTPOH, MHPOTOH, HEUTPOH, HOH,
M30TOMbI, PAaJUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTHYECKU YPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIECTBA, MWJCAIbHBIA Ta3, (U3NYECKUE BEIUYUHBI, EIUHUIIBI
M3MEPEHUS, CKOPOCTh, SJHEPTHUs, Macca.

buonorusi: kneTka, oOpraHmsM, OSKocucTema, Ouocdepa, meraboIu3M, MakKpo- H
MUKpPORJIEMEHTBI, OENKU, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U IOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadust: MuHEpasbl, FOpHbIE OPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONOorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJLIYPIUsl, CTPOUTEIBLHBIE MaTEpUAIbI,
CEJIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, THILNEBas IPOMBIIUIEHHOCTh, (papmarieBTH4ecKast
MIPOMBIILIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX [penaparos, MIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOT U H.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

JJMUHOCTHBIE PE3YJIbTATHI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IMOAXOJ0OM B CTPYKTYPC JHUMYHOCTHBIX
pe3yJlbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeIHEro oouero ooOpazoBaHuUs
BBIJICTICHBI CIICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHIUCKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTM U CaMOOIIPEAEICHHUIO;
HaJIM4yue MOTHUBAlUM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXxcs
PYKOBOACTBOBATBCA INPHHATBIMU B O6HI€CTBG npaBujIaMM W HOpMaMMU HOBCACHUA, HAJIUYUC
MIPABOCO3HAHUS, KOJOTHICCKOW KYJIbTYPhI; CIIOCOOHOCTH CTaBHThH IEIH U CTPOUTH KU3HECHHBIC
IIJTaHBbI.

JInyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOH JEeSTeNbHOCTH 00yYaroMXcsl B MPOIIECcCe peann3aliu
00pa3zoBaTeIbHON e TEIHLHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUST» OTPaKaroT cPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOH JESITeNbHOCTH 00yYaroMXCsl B MPOIIECCe peann3aliu
00pa30BaTeNIbHON 1€ TENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

- OCO3HaHMsI 0OYYAIOUTUMUCS CBOUX KOHCTUTYIIMOHHBIX IIpaB U 00A3aHHOCTEH, yBayKEHUS
K 3aKOHY U IIPaBOIIOPAIKY;

- NPEACTABIICHHA O COLNHUAJIBHBIX HOPMAaxX W IIpaBHJIAX MEKINMYHOCTHBIX OTHOIIIEHUHA B
KOJUIEKTHBE;

- TOTOBHOCTM K COBMECTHOW TBOPYECKOW HEATENbHOCTH MpPH CO3JaHUHM Y4eOHBIX
MIPOEKTOB, pEIICHWH Y4eOHBIX U T[IO3HABATENbHBIX 3ajay, BBIMIOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

- CIMOCOOHOCTM TMOHUMAaTh W NPUHUMATh MOTHBBI, HAMEPEHUS, JOTMKY U apryMEHTbI
JPYTUX MpU aHAINU3€ Pa3INYHbIX BUJIOB YUeOHO e TEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

- IIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY M HAay4YHOMY HACIIEJIMI0 OTEYECTBEHHOMN
XUMHUH;

- YBaXEHHs K MpOIlecCy TBOPYECTBA B O0JACTU TEOPUU U MPAKTHUUYECKOIO MPHIIOKEHUS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHBbIE HAYKU €CTh pe3yibTaT JIMTENbHBIX HAOIIOJCHHUIA,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSIHHOTO TPY/Ja YUEHBIX U MIPAKTHKOB;

- HMHTEepeca W IIO3HABaTEJbHBIX MOTHBOB B TOJYYEHUHM M TOCIEIYIOIIEM aHajIu3e
nH(OPMALIUY O NEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHONW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHMS,

- CIOCOOHOCTH OLIGHHWBATh CHUTYallMH, CBS3aHHbIE C XHUMHUYECKUMHU SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

- TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEIECHHWE W TMOCTYNKH CBOMX TOBApHUIIEH C MO3UIIMMA
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHHSA KYJBTYPHI 310POBbS:

- NOHMMAaHMs IEHHOCTEH 3JI0pOoBOro M Oe3omacHoro obpasa >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/10POBBIO;

- coOnrozieHus mpaBul 0€30MacHOr0 OOpallleHusl ¢ BEllecTBaMHU B OBITY, OBCEJHEBHOM
KU3HU, B TPYIOBOU JI€ATEILHOCTH;

- TIOHMMaHUsl IIEHHOCTH TMPaBUJ WHAWBUIYATHbHOTO M KOJUIGKTHBHOTO 0€30MacHOTo
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;
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- OCO3HAHMS IMOCJCICTBUN M HEMPHITHS BPEIHBIX MPUBBIUCK (YIMOTPEOICHUS aTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) TPyAOBOro BOCIMTAHHUS:

- KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIEI0BATEILCKOW JesITEeIbHOCTH,
0O0IIeCTBEHHO MOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIBHOCTH;

- YCTAaHOBKM Ha aKTHBHO€ YyYacTH€ B PELIEHUU INPAKTUYECKUX 3a/ad COLHUAIbHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

- UHTEpeca K MPAKTHYECKOMY M3YYCHHIO MPOQecCuil pa3inyHoOTO pojaa, B TOM YHUCIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

- YBOXXEHHUSI K TPYLY, JIOASM Tpy/ia U pe3yibTaTaM TPYIAOBON JESITEIbHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHJIMBMIYaJbHOM TpaeKTOpuUM 0Opa3oBaHMUs,
Oyaymeil npodeccu U peaan3aluu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTpeOHOCTEN 00I11eCTBA;

6) 3x0/10rnuecKoro BOCNMTAHUA:

- KOJIOTUYECKH 1[€JIECO00Pa3HOr0 OTHOIIEHMSI K PUPO/I€ KAK UCTOYHUKY CYIIECTBOBAHMUS
’KH3HHU Ha 3emiie;

- IOHUMAaHUS TI00aNBHOTO XapaKTepa SKOJOTHYECKUX MPOOIIeM, BIUSHUS S3KOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATBHOM CPEIBI;

- OCO3HAaHHUA HEOOXOJMMOCTH UCHOJB30BAaHUS JOCTIKEHUM XUMHM ISl pelleHus
BOIIPOCOB PALMOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

- aKTUBHOTO HETPUSTHS JIEHCTBUM, PUHOCAIINX BPEJl OKPYKAIOIICH MPUPOIHON cpene,
YMEHHSI TIPOrHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPEeIIpUHUMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

- HQJIWYUS PA3BUTOTO 3KOJOTHYECKOTO MBIIIICHUS, 3KOJOTHYECKON KyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLMATbHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MPOTHUBOCTOSTH HICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

- MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
0OLIECTBEHHOM MPAKTUKH;

- MOHUMAaHMS CHEIU(PHUKUA XUMHUHU KaK HayKd, OCO3HaHHUS €€ poiau B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEe/ICTaBICHUsI 00 OKpYXKaIoLIeM
MHUpEe KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKA, B MO3HAHMU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny TpodieM COXpaHEHUsl PUPOJTHOTO PAaBHOBECHS;

- yOeXJIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHUHU JUIsI COBPEMEHHOU IMBMIM3AIMU: B €&
T'YMaHUCTHYECKOW HAIIPaBJICHHOCTH U BAKHOM POJIM B CO3/aHUU HOBOW 0a3bl MaTepHaIbHOM
KYJIBTYpBI, B PELICHUH II100aIbHBIX TPOOJIEM YCTONYHUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOM, MUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIMHBI,
o0ecreueHny yCIOBHM YCHEIIHOTO TPya U SKOJIOTMYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
0O0IIIeCTBA;

- ©CTECTBEHHO-HAY4YHOW TPaMOTHOCTH: TMOHHMMAaHHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJB30BaTh MOJMyYyaeMble 3HAHUS TS
aHalM3a U OOBACHEHHUs SBJICHUH OKPYXKAIOIIETO MHpa U MPOUCXOAANIMX B HEM H3MEHEHUH,
YMEHHUSI JIeaTh 000CHOBAHHBIC 3aKIIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TAHHBIX
C LEJbIO MOJYYEHHSI T0CTOBEPHBIX BHIBOJIOB;

- CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAaHUSA JUIS PEIleHUs
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

- MUHTEpeca K MI03HAHUIO, UCCIIE0BATEIbCKON AEATENbHOCTH;
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- TOTOBHOCTH M CHOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHWM 1O XHMHH B COOTBETCTBHUM C JKU3HCHHBIMHU
MOTPEOHOCTAMHU;

- UWHTEepeca K OCOOCHHOCTSM TpyAda B pPAa3IUYHbIX cdepax NpodeccHoHaATbHOM
JEeSITEILHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS IMPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIIHETO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

- 3HAYUMBIC I (POPMHUPOBAHUS MHPOBO33PCHUS OOYJAFOIIMXCS MEKIUCITUTUIMHAPHBIC
(MeXIIpeIMETHBIC) OOIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOJIOB TIO3HAHUS, MCIIOIh3yeMbIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprusi, SBJCHHUE, MPOIECC, CHCTeMa, HAYYHBIH (DaKT, MPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIeI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, YIKCTICPUMEHT U JIPYTHE);

- yHUBEpcallbHbIC  y4eOHBIC JIeHCTBUSA  (TIO3HABATENIbHBIC, KOMMYHHKATHBHBIC,
perynaTuBHble), oOecreunBaronie QopMUpoBaHHE (QPYHKIMOHAJIBHOW TI'PaMOTHOCTH H
COIMAITLHOM KOMIIETCHITHH 00yJaronuXcs;

- CIMOCOOHOCTh  OOYYAIONIMXCS HCIOJB30BaTh OCBOCHHBIC MEXIUCIMILUIMHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS W YHHBEpCaJIbHbIC YydYeOHBIC JCHCTBHS B II03HABATEIHHOW U
COIIMAIBHON MTPAKTHKE.

MetanpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU YIeOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHUKATHBHBIMH U PETYJISITHBHBIMU JICHCTBUSAMU.

Ilo3HaBaTebHBIE YHUBEPCATbHbBIE YUeOHbIE e CTBHUS

1) 6a3oBble JornYecKue AecTBUS:

- CaMOCTOSTENbHO (HOPMYIMPOBATh W aAKTYAIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

- OMpEeNeNsITh IENH NEATCIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUH HX JOCTHKCHHS,
COOTHOCHUTB PE3YJIbTATHI ACATEIHPHOCTH C MTOCTABJICHHBIMHU IICIISIMH;

- HCIOJB30BaTh TMPU OCBOCHWU 3HAHWH TNPUEMBI JIOTMUYECKOTO MBIIIUICHUS: BBIJICISITH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, MCIIOJIb30BaTh
COOTBETCTBYIOIINE TOHITHS JJIs1 0ObSICHEHUS OTNICIbHBIX (DAKTOB U SIBJICHUM;

- BBIOMpaTh OCHOBAaHMS W KPUTEPHHM IS KIACCH(UKALMHM BEIICCTB M XHUMHYECKUX
peaKIuii;

- YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3U MEX/y N3y4aeMbIMU SBJIICHUSIMH;

- CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTHBHBIC, ICIyKTHUBHBIC, IO aHAJIOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBO/IbI M 3aKJTIOUCHUS;

- IPUMEHSATH B MPOLIecCe MO3HAHMS UCTIOJIb3yeMble B XUMHHM CUMBOJIMYECKUE (3HAKOBBIEC)
MOJIENH, MPe0OPa30BBIBATh MO/ICIBHBIC MIPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJICMEHTA,
XxuMuueckas ¢GopMmyna, YpaBHEHHME XHMHUYECKON peakuu — TMpU pEHIeHUH Y4eOHBIX
MTO3HABATENBHBIX W MPAKTHYCCKUX 3aJ1ad, MPUMEHATh Ha3BaHHBIC MOJCIIbHBIC MPEICTABICHUS
JUTS BBISIBIICHUS XapaKTePHBIX MPU3HAKOB U3yYaeMBbIX BEIIECTB U XUMHUECKUX PEAKIUH.

2) 6a3oBbIe UCCIEA0BATENbCKHE eCTBHS:

- BJIaJIETh OCHOBaMH METOJI0B HAYYHOTO MMO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKIUN;

dbopMmynupoBaTh I€TH MW 3aJayd  HUCCIEJOBAaHUA, WCHOIB30BaTh TMOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYTHUPOBAHHBIE BOMPOCHI B KAUYECTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI TIO MTPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

- BIIaJIeTh HABBIKAMU CaMOCTOSATEIHHOTO TUIAHUPOBAHMUSI W TIPOBEACHUS YYCHHUECKUX
AKCMEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOIIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (QopMyIHpoBaTh OOOOIIEHHWS U BBIBOJBI OTHOCHUTEIHHO

16



JOCTOBEPHOCTH PE3yJIbTaTOB MCCIICOBAHMSI, COCTABISATE OOOCHOBAHHBINA OTYET O MPOJICIAHHOM
pabore;

- MpuOOpeTaTh OMBIT YYEHUYECKOH MCCIIeOBATEIbCKOM U TNPOEKTHOW JAeATENbHOCTH,
IPOSIBJIATh CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSATEIbHOMY IIOMCKY METOJOB pELIECHUs
IIPaKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [T0O3HAHUSI.

3) pa6ora ¢ unopmanmeii:

- OpHEHTHPOBATHCA B PA3IMYHBIX HCTOYHHUKAX WHGOpMaK (HAyIHO-TIOMYJIsIpHAsS
JUTeparypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOusi, pecypcel HHTepHera),
aHAJIM3UPOBaTh MH(GOPMALMIO pa3IMYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTb U HEIIPOTUBOPEUUBOCTE;

- (QopMynupoBaTh 3ampoChl U NPUMEHSTH PA3JIMYHBIE METOJbl IPU TIOMCKE M OTOOpE
nHpopmaluy, He0OXOAUMOM /1JIsl BBITIOJTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

- IpHOOpeTaTh OMBIT UCIOJIB30BAHNS MHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTUHN U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

- CaMOCTOSITENIHO BBIOMPATh ONTUMAJIbHYIO (hOpMy Ipe/ICTaBIeHUsI HHPOPMAIH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIpYTHE);

- MHCIOJIb30BaTh HAy4YHBIH $3BIK B KAauyecTBE CPEACTBA HpH paboTe C XUMHYECKOH
uHpopmanyen: TPUMEHATh MEXIpeAMETHble ((u3nueckue M MaTeMaTH4ecKhe) 3HaKu U
CUMBOJIbI, POpMyIIbl, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

- HCTI0JIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISITHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

- 33/1aBaTh BOIIPOCHI 10 CYILIECTBY 0OCYXAaeMOM TeMbI B XOJI€ TUaora 1/uini AUCKYCCHH,
BBICKa3bIBATh UAEH, (GOPMYIUPOBATH CBOU MPEUIOKEHNS OTHOCUTENILHO BBITIOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

- BBICTYNIATh C MPE3EHTAlUEN Pe3yJbTaTOB MO3HABATEIBHON JCATEIBHOCTH, MOJIy4YEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBINOJHEHUM XUMHYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu ydeOHOTro MpoeKTa, M (OpMyaHpoBaTh BBIBOJBI IO pe3ylbTaTaM NPOBEAEHHBIX
UCCIIEIOBAHUI ITyTEM COTJIaCOBAHMsI MO3ULIMI B X0J1€ 0OCYKICHUS 1 OOMEHAa MHEHUSMHU.

PeryasiTuBHbIe YHHBepPcaJbHble YUeOHbIE 1eCTBHS:

- CaMOCTOSITENIBHO IUIAHUPOBATh M OCYILECTBIIATh CBOIO ITO3HABATENBHYIO JEATEIBHOCTD,
ompenenss e€ Leau W 3aJadd, KOHTPOJIMPOBATh U MO Mepe HeoOXOAMMOCTH KOPPEKTHPOBATh
Ipe/UIaraéMblii aJIFOPUTM JEHCTBUM IPU BBIIOJHEHUU YY4EOHBIX M MCCIIEOBATENBCKUX 3a7ad,
BBIOMpaTh Hanbosee A3(h(PEKTUBHBIN CIOCOO UX pEIIeHUsS C YIETOM TMOJIYYCHHs] HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEAKLUAX;

- OCYUIECTBIIATH CAMOKOHTPOJIb JESTEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKHU.

INPEIMETHBIE PE3YJIBTATbBI

Hpe,[[MeTHLIe PE3YyIbTAaThl OCBOCHUS MPOrpaMMbl IO XMMHUU Ha yTJ'Iy'6J'IéHHOM YPOBHEC Ha
YPOBHE CpCIHCTO O6IJ_I€FO 06p8.30BaHI/I${ BKJIIOYAIOT Cl'IeI_[I/I(bI/ILICCKI/IC JUIA y‘IC6HOFO npeamMeTa
«XHUMUS HAaY4YHbIC 3HAHHW, YMCHUS U CII0COOBI NEUCTBUU 1O OCBOCHHIO, MHTCPIIPCTAINN U
npeo6pa30BaHmo 3HaHPII>i, BUBI ACATCIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHUA U ITPUMCECHCHUIO
3HaHUN B Ppa3JINIHBIX y‘le6HBIX CUTyalluiaX, a TAKKC B PCAJIbHBIX JKU3HCHHBIX CHUTYyaAlUAX,
CBS3aHHBIX C Xumuein. B nporpamMme 1o XuMHH NPCIAMETHBIC PE3YJIbTAThI NPCACTABJICHBI I1O
rogamM U3y4ucHUs.

10 KJIACC

HpCZ[MCTHLIe PE3YJIbTAaTbl OCBOCHUSA KypCa «Opr AHUYCCKAasA XUMUA» OTPAKALOT:

- C(bOpMI/IpOBaHHOCTB HpeHCTaBHCHHf/'II O MCECTC M 3HAYCHHU OpPaHquCKOﬁ XUMHUHU B
CUCTCMC CCTCCTBCHHBIX HAYK U ec poJii B oOecreueHUHN yCTOI\/'I‘{I/IBOI‘O Pa3BUTHA YCIIOBCUCCTBA B
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pelieHn mpoOIeM IKOJIOTHUECKOM, SHEPTeTUYSCKON W MUIIEBON 0e30MacHOCTH, B Pa3BUTUU
MEUIIMHBI, CO3JaHNUM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OOCCIICUCHUH
paIMOHATILHOTO MPHPOIOTIONL30BaHUS, B (DOPMUPOBAHUHA MHUPOBO33PEHUSI U OOMICH KYIbTYpPhI
YEJIOBEKa, a TaKXe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOMN CPEAE;

- BJAJCHUE CHUCTEMON XMMHWYECKHX 3HAHWUW, KOTOpas BKJIKOYAET: OCHOBOIIOJAraroIINe
MOHATHUS — XUMHWYECKHH DJIEMEHT, aToM, AApO U DJICKTPOHHAs o0oJiouka aToMa, S, P-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE U BO3OYKIEHHOE COCTOSHUS aTroMa, TMOpHaMU3aIs aTOMHBIX
opOuTaseli, MOH, MOJICKYJIa, BaJCHTHOCTH, JJICKTPOOTPHUIATEIBLHOCTh, CTEICHb OKHUCIICHUS,
XUMHUYECKasi CBSI3b, MOJb, MOJISIpHAs Macca, MOJIAPHBIM OOBEM, YIJIEPOIHBIN CKEJeT,
(GyHKIMOHATBHAS TPYIIA, pPaguKan, CTPYKTYpHBIE (GopMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), W30MEPHUsl CTPYKTYpHass W TIPOCTPAHCTBEHHAas (reoMeTpudYeckasi, ONTHYECKas),
M30MEpbI, TOMOJIOTUYECKUM PsiZl, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOA- M a30TCOJEpXKAIINE
OpraHWYECKUE COCAMHEHHS, MOHOMED, MOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COCIMHECHUS; TEOPUH, 3aKoHBI (mepuoauveckuit 3akoH JI. V. MeHneneeBa, Teopusi CTpOEHUS
oprannyeckux BemiecTB A. M. byriepoBa, 3akoH COXpaHEHHSI MacChl BEIIECTB, 3aKOH
COXpaHEHUsT W TPEBpAIEHUS DHEPIHMH TNPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHUS, JIGKAIIMEe B OCHOBE MOHUMAHUS
NPUYMHHOCTH ¥ CHCTEMHOCTH XUMWYECKHMX SIBIICHUW; TPEJACTABICHUS O MEXaHH3Max
XUMUYECKUX pPEaKIui, TEPMOIUHAMUYECKMX W KHHETUYECKMX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, 0 B3aMMHOM BJIMSIHUM aTOMOB W TPYII aTOMOB B MOJIEKYylaX (MHIYKTUBHBIA U
Me3oMmepHbIi A dexTrr, opuentanTsl | u Il pona); dakromornueckne CBEACHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U O€30MTaCHOM HCITOJIh30BAHNU BAKHEHUIITUX OPTAaHUUECKUX BEIIECTB B OBITY
U TPaKTUYECKOM JESTEeTbHOCTH YENOBEKa, OOIIMX HAayYHbIX MPHHIMIIAX XUMUYECKOTO
MPOM3BO/ICTBA (HA IPUMEPE MTPOU3BOJICTBA METAHOJIA, TIEPEPabOTKH HEPTH);

- cOpMHUPOBAHHOCTb YMEHMI: BBISBIATh XapaKTEpHbIE TMPU3HAKU  TOHSTUH,
YCTaHaBIMBATh HMX B3aWMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOIIME IOHATHUS IMPU OINHUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCTUHECHMUI;

- chOpPMHPOBAHHOCTh YMECHUI:

- HCNOJb30BATh XMMHUYECKYK0 CHMBOJIMKY JJIA COCTaBJICHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKHUX BEIIECTB;

- COCTaBJIATh YPaBHEHUsS XMMHMUYECKMX PEaKUMl M pPACKpbIBaTh MX CYIIHOCTH:
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMI MOCPEACTBOM  COCTABJIEHHUS  DIIEKTPOHHOTO
OamaHca JTHUX peakUui, peakiuii HOHHOTO oOMeHa MyTEM COCTaBJICHHMSI HX IMOJHBIX H
COKpaIIEHHbIX HOHHBIX YPaBHEHUH;

- W3TOTaBIMBATh MOJEIM MOJIEKYJl OpPraHMYECKHUX BEIIECTB Ui WJUIIOCTPALUM UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHUS;

- chOpMUPOBAHHOCTh YMEHUH: yCTaHaBIUBATh MPUHAAJICKHOCTh  H3YYEHHBIX
OPraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OINpeAeNEHHOMY Kiaccy/Tpyrre
COeIMHEHUH, aBaTh UM Ha3BaHMs 10 cucreMatudeckoir Homenkiarype (IUPAC) u npuBoauts
TPUBUAIbHBIE HA3BaHUS ISl OTHENBHBIX MPEACTABUTENCH OpPraHMYeCKUX BEIIeCTB (ITUJICH,
alleTUIICH, TOJYOJ, TJHIEPUH, dTUICHTIUKONb, (eHoN, GopMalbIeTrul, aleTalbIeTul, aleToH,
MYpaBbUHAs KUCIOTA, YKCYCHAsl KUCJIOTa, CTEAPUHOBAsI, OJIEMHOBAsA, MAJIbMUTHHOBAS KHUCIIOTHI,
TJIMIMH, aJaHWH, MaibTo3a, (PYKTO3a, aHWUIWH, AWBHHUI, U3OMPEH, XJIOPOMpPEH, CTUPON U
Apyrue);

- c(OpMUPOBAHHOCTh YMEHHUS OMPENENISITh BUJ XUMHUYECKON CBS3M B OpPraHMYECKHX
coenMHEeHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

- cOpMUPOBAHHOCTh YMEHHSI MPUMEHSTH MOJOXKEHUS TEOPUH CTPOCHHUS OPraHUYECKHUX
BemecTB A. M. ByriepoBa [uist 00bsCHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS;
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- cOpPMHPOBAHHOCTh YMEHHUH XapakTepHU30BaTb COCTaB, CTpPOEHHE, (u3HuecKkue Wu
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH Pa3InYHbIX KJIACCOB OPraHUYECKUX BELECTB!
QJIKaHOB, LHUKJIOAJIKAHOB, AJKEHOB, AJIKaJMEHOB, AJKMHOB, apOMaTHYECKUX YIJIEBOJOPOJIOB,
CIHUPTOB, AIBJETUAOB, KETOHOB, KapOOHOBBIX KHCIOT, NMPOCTBIX M CIOXKHBIX 3(PHUPOB, KUPOB,
HUTPOCOCINHEHUH M aMHUHOB, aMUHOKHCIIOT, OCIIKOB, YIIIEBOJIOB (MOHO-, M- U TIOJHCAXapuIoB),
WUIIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKIY HHUMU YpPaBHEHUSIMH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIMH C UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

- copMHPOBAHHOCTH YMEHHS TIOATBEPKIATh Ha KOHKPETHBIX IPHUMEpax XapakTep
3aBUCHUMOCTU PEAKLIMOHHOW CHOCOOHOCTH OPraHMYECKUX COEAMHEHWH OT KpaTHOCTU U THIIA
KOBAJICHTHOM CBSI3U (G- U M-CBSI31), B3AUMHOTO BJIMSIHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIax;

- c(hOpMUPOBAHHOCTh yMEHHS XapaKTEPU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPHS
(HedTb, MpUPOJHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadOTKHM M MPAKTHUECKOE MPUMEHEHHE
MIPOJIyKTOB MepepadOTKH;

- c(hopMHpPOBAHHOCTh BIJIAJCHUSI CHUCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX METOJaX
MO3HAHUS — HAONIOIEHUU, W3MEPEHUHU, MOJEIUPOBAHUY, OKCIEPUMEHTE (peaJlbHOM U
MBICJICHHOM) Y YMEHUSI IPUMEHSATH STH 3HAHUS;

- c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH OCHOBHBIE OIEpallMd  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, O0OOLIeHHE, CHCTEeMaTH3alUIO, BBISBICHUE
MIPUYMHHO-CIIEICTBEHHBIX CBA3EH — JJIl U3yUEHUs! CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIU;

- cOPMHPOBAHHOCTH YMEHHIA: BBISIBIISATH B3aUMOCBS3h XUMUYECKAX 3HAHHUN C TTOHITHSIMHI
U TpEeACTaBICHUSMU JPYIHMX €CTECTBEHHO-HAYYHBIX NPEIMETOB sl 0ojiee OCO3HAHHOIO
MMOHUMAaHMS CYLIHOCTH MaTepHabHOTO €JUHCTBA MHpPA, HCIOJIb30BATh CHUCTEMHBIE 3HAHUS IO
OpraHMYeCcKON XUMHUU IJis1 OOBSCHEHUS M MPOTHO3UPOBAHUS SIBJICHHUM, UMEIOIINX €CTECTBEHHO-
Hay4HYIO IpUPOAY;

- c(OpPMHUPOBAHHOCTb YMEHHMH: MHPOBOJUTH PACUYETHI IO XUMUYECKUM (GopMysnaM MU
YPaBHEHMSIM XUMHUYECKUX PEaKIHUi C HCIOIb30BaHHMEM (PU3MYECKUX BEIMYUH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacu€Thl MO0 HaXOXKJICHUIO XUMHUYECKOH ()OpMyINbI BELIECTBA MO W3BECTHBIM MACCOBBIM JOJISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEILECTB;

- ¢(OPMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAJIIM3UPOBATh U OLIEHUBATH C MO3ULIUI
9KOJIOTUYECKON 0€30IMacHOCTH MOCIEACTBUS OBITOBOM M IPOM3BOJCTBEHHOM JAEATEIHOCTU
YeJoBeKa, CBS3aHHOM C IepepadOTKOM BEUIECTB, WCHOJIb30BATh IOJIYYEHHBbIE 3HAHUSA JUIS
IPUHATHUSA TPAMOTHBIX PElICHUI Mpo0ieM B CUTYyallUsAX, CBA3aHHBIX C XUMUEH;

- c(hopMUPOBAHHOCTb YMEHUI: CAMOCTOSITENILHO IJIAHUPOBATH U MIPOBOJAUTH XUMHUYECKHI
HKCIEPUMEHT (IIOTy4YE€HHE U U3Yy4eHHE CBOMCTB OPraHUYECKUX BEILECTB, KAUECTBEHHbIE PEAKLIUU
YIJIEBOJAOPOJOB PA3IMYHBIX KJIACCOB UM  KHUCIIOPOJICOJACPXKALIUX OPraHUYECKUX BEIIECTB,
pelieHre HIKCHEPUMEHTAIbHBIX 33Jad [0 paclo3HAaBaHMIO OPraHUYECKUX BEIIECTB) C
coOioileHueM MpaBuil  Oe30macHOro  oOpallleHHs C  BeUleCTBaMH U JIaOOPaTOPHBIM
oOopynoBanuemM, (opMyIMpOBaTh Ii€lb MCCIEJOBAHUS, IMPEJICTABIATh B PA3IUYHON (opme
pe3yiabTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OLICHUBAThH MX JIOCTOBEPHOCTS;

- ¢(hopMUPOBAHHOCTb YMEHUI:

- coOnroiaTh MpaBHJIa HKOJIOTHYECKHU 11€7ecO000pa3HOro MOBEAEHUs B OBITY M TPYAOBOM
JESTEIBHOCTH B ILEJIAX COXPAHEHHUS CBOErO 3I0pOBbs, OKPY)KAIOIIEH NPHUPOJHON Cpelnpl U
JOCTH)KEHUS €€ YCTOWYMBOTO Pa3BUTHS;

- 0CO3HaBaTh OMACHOCTb TOKCHYECKOIO NEMCTBUS HA YKUBBIE OPraHU3MbI ONpeeNEHHBIX
OpraHMYecKUX BEIIEeCTB, MOHUMas cMbIca nokaszatens [11K;

- QHAJU3MPOBATh  LEJIEeCOOOpPa3HOCTh TNPUMEHEHHMsS OpPraHHYeCKUX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHUS PUCK-TIOJIB3a;

- c(hOpMUPOBAHHOCTh YMEHHIi: OCYILIECTBIAThH IEJIECHANPABICHHbIN MOUCK XUMHUYECKOM
uHpOpMAIMK B PA3IUYHBIX MCTOYHMKAX (HAayyHas W ydyeOHO-HaydHas JUTeparypa, CpelcTBa
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MaccoBoil uH(popManuu, MHTEpHET W JApyrue), KPUTHUYECKH aHATM3UPOBATH XUMUYECKYIO
uH(popMaInIo, mepepadaTeiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUH C IMOCTaBICHHON y4eOHOU
3a1a4uen.

11 KIIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuuecKas XUMUs»
OTPaXKAIOT:

- chOpPMHUPOBAHHOCTh  TPEJACTABJICHUH: O  MaTepUaIbHOM  CIUHCTBE  MUDA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIICHUM MIPUPOIbI, O MECTE U 3HAYCHUU XUMHH B CUCTEME
€CTECTBEHHBIX HayK M €€ poJid B 00ECIEUEHUU YCTOMYMBOTO Pa3BUTHS, B PEIICHUU MPOoOIeM
IKOJIOTHYECKOM, SHEPreTHIeCKON U MUIIEBOW OS30TIaCHOCTH, B Pa3BUTUH MEIUIIUHBI, CO3aHUN
HOBBIX MAaTEpHaJIOB, HOBBIX HWCTOYHMKOB DJHEPrUM, B OOCCIEUYCHHH PAIMOHAIBHOTO
MIPUPOIOTIONIE30BaHUS, B (GOPMUPOBAHIN MUPOBO33PEHUS U OOIIEH KyJbTYphl YEIOBEKA, a TAKKE
9KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO M MPUPOIHOM Cpelie;

- BJAQJECHUE CHUCTEMON XMMHWYECKHX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarIIne
TOHSATUS — XUMHYECKUH DJIEMEHT, aTOM, PO aToMa, H30TOIIbI, JIEKTPOHHAsE 000JI0UKa aToMa, S-
, p-, d-aromHBIE OpOWTaANM, OCHOBHOE W BO30YXJEHHOE COCTOSIHHS aroma, THOpHAM3AIUs
aTOMHBIX OpOWTaJNIe, WOH, MOJIEKYJa, BaJEHTHOCTh, AJIEKTPOOTPHUIATEIILHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKass CBsA3b (KOBAJICHTHAs, WOHHASs, METAJUTMYECKas, BOJIOPOJIHAS),
KpUCTAJUTMYECKasi pPeméTKka, XUMUYECKas PEakKius, PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANIEKTPOJIUTAYECKAsT ~ JTUCCOIMAIUS, CTEMEeHb JTUCCOIMAIlMH, BOJIOPOJHBIM  TOKAa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TEIUIOBOI 3(D(PEKT XMMUUECKON peaKIHH, CKOPOCTh XUMHUECKON
peakiuy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHsl DIEKTPOJTUTHUECKOU
aucconuanuu, nepuoauyeckuil 3akon J[.M. MeHneneeBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHMS M MPEBPALICHUS SHEPIUU IMPU XUMHYECKUX PEAKLMSIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JEKAIIUE B OCHOBE NOHUMAHUSA NMPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKUX SIBJIICHUW; COBPEMEHHBIEC IPEACTABICHUS O CTPOCHHUM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJSIPHOM W HAJMOJIEKYJISIPHOM YPOBHAX; MPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX PpPEaKuH, TEPMOAUHAMUYECKMX M KHHETUYECKHX 3aKOHOMEpPHOCTSX HX
MPOTEKaHUs, O XUMHYECKOM paBHOBECHM, pacTBOpax M  JIUCIEPCHBIX  CHUCTEMax;
(akToNOoruuecKrue CBeIeHUsI O CBOMCTBAX, COCTaBe, MOJYyYCHUH M OE30MacCHOM HCMOJIb30BaHUU
BOKHEHIINX HEOPraHUYECKUX BEIIeCTB B OBITY M NPAKTUUYECKON AEATEeIbHOCTH YellOBEKa,
0o0LIMX HAYYHBIX MPUHIUIIAX XUMHYECKOTO TPOU3BO/ICTBA;

- cOpMUPOBAHHOCTb YMEHMI: BBISBISATH XapaKTEpHbIE TMPU3HAKKH  TOHITH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIUE MOHATUA IPU OMUCAHUU
HEOPraHUYECKHUX BELIECTB U UX IPEBPAILECHUN;

- ¢(hOpMHUPOBAHHOCTh YMEHHUS HCMOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTABIICHUS
dbopMyn BelIECTB M ypaBHEHUN XUMUYECKHX PEaKIHil, CUCTEMAaTUYECKYI0 HOMEHKJIATYypy
(ITUPAC) u TpuBHabHbIE HA3BaHHUS OTACIBHBIX BEIICCTB;

- copMHpPOBAaHHOCTh YMEHHUS OINpPEAETATh BAJICHTHOCTh W CTENEHb OKHCIICHUS
XMUMHYECKUX DIIEMEHTOB B COCIUHEHUSIX, BHUJ XUMHYECKOW CBS3U (KOBaJeHTHAas, HMOHHAf,
MeTaJTnyecKasi, BOJOPO/IHAs ), TUTl KPUCTAITMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

- c(OpMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBHCHMOCTh CBOWMCTB BEIIECTB OT BHJA
XMUMHYECKON CBS3M U TUMA KPUCTATIMYECKOW pEIméTkH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3MBbI 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

- cOpPMUPOBAHHOCTh YMEHHUM: KJIacCU(UIIMPOBATH: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBy, XMMHMUYECKHE PEaKUUHU MO Pa3IUYHBbIM MPU3HAKAM (YHUCIYy M COCTaBY pearupyroumx
BEIECTB, TEIIOBOMY J(PQEeKTy peaklud, H3MEHEHUIO CTEMEeHEH OKHUCICHUS JJIEMEHTOB,
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00paTHMOCTH, YYacTHUIO KaTalu3aropa U JPYTHE); CaMOCTOSTEIbHO BBIOMpATh OCHOBAaHUS U
KPUTEPUH JUTS KIACCU(PUKAIIUN U3yUAEMBIX BEIIECTB U XUMHUECKUX PEAKIUH;

- chOpPMHUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI Mepuoaudeckoro 3akona J[. U.
MenzieneeBa W JEMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIIUH;

- ¢(OpMHPOBAHHOCTh YMEHHUI: XapaKTEPU30BaATh JICKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMHUYECKUX DIIEMEHTOB TMEpBOro—4eTBeproro mnepuonoB I[lepumonmueckoit cucrems JI.U.
MenpeneeBa, UCTOJIb3ys MOHATUS «IHEPTETUUYECKUE YPOBHHY, «IHEPTETUUECKHE IMOYPOBHM,
«S, p-, d-aromHBIC OpOWTAIN», «OCHOBHOEC M BO30YXIAEHHOE SHEPreTHUCCKHE COCTOSHHUS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH HW3MCHCHHUS CBOWCTB XUMHUYECKHX OJIIEMEHTOB M HX
COeMHEHMH 1o niepuoaaM u rpynnam Ilepuonuueckoi cucremsl . 1. MenaeneeBa, BaJ€HTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS WX JIEKTPOHHBIX 000JI0YEK;

- cOpMHUpPOBAHHOCTh YMEHHM: XapakTEpPU30BaTh (OMHCHIBATH) OOIIHE XUMUYECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBS3U
MEX/Ty HEOPTaHUYECKUMU BEIIECTBAMH C TIOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

- c(hOpMHUPOBAHHOCTH YMEHHUS pacKpbIBaTh CYITHOCTB: OKUCITUTEIHHO-
BOCCTAaHOBUTEILHBIX PEAKIIMHA MOCPEACTBOM COCTABJICHHSI DJIEKTPOHHOTO OaJlaHCa dTUX PEaKIIHil;
peaknuii HMOHHOTO OOMEHa MYyTEM COCTaBIICGHWS WX TMOJHBIX W COKPAIIEHHBIX HWOHHBIX
YpaBHEHUH; peakuMil THApPOJIM3a; peakluil  KoMIuiekcooOpa3oBaHus (Ha  HpuMepe
TUAPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS ),

- c(OpMHUPOBAHHOCTh YMEHHUSI OOBSCHATh 3aKOHOMEPHOCTH TMPOTEKAHHUS XHUMHYECKUX
peakmuii ¢ y4€TOM WX DHEPreTHYECKHMX XapaKTePUCTUK, XapaKTep H3MEHEHHsS CKOPOCTH
XMMHUYECKON peakiMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKe XapakTep CMEIIeHUs
XUMHUYECKOTO PAaBHOBECHUS IO BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpuHimn Jle [llarense);

- copMHpPOBAHHOCTH YMEHHUSI XapaKTEepU30BaThb XUMHUYECKHE pEaKIUH, JexKalue B
OCHOBE MPOMBIIIIEHHOTO MOJyYEHHUs] CEPHOU KUCIIOThI, aMMHaKa, 00IIMe HAy4YHbIE MPUHIIUIIBI
XMUMHYECKUX TPOU3BOJACTB; LIEJIECOOOPAa3HOCTh TNPUMEHEHUS HEOPraHM4eCKHX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

- c(hopMHpPOBAaHHOCTh BJIAJICHUS] CUCTEMOW 3HAHHM O METOJAaX HAyYHOTO IO3HAHUS
SIBJICHUW TPUPOIbl — HaAOIIOAEHHE, U3MEPEHHUEe, MOJICIUPOBAHUE, SKCIEPUMEHT (pealbHbIN U
MBICJICHHBII), UCIHOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHsI MPUMEHSTh 3TH 3HAHUS MPU
SKCIEPUMEHTAJIbHOM UCCIICJOBAaHUM BEIIECTB M JUIsl OOBSCHEHUS XUMHYECKHUX SIBICHUM,
HMMEIOIINX MECTO B IPUPOJIE, IPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU3HMU;

- c(opMHPOBAHHOCTH YMEHUS BBISBISATH B3AaUMOCBSI3b XUMHUUYECKUX 3HAHUN C MOHATUSMU
U TpEeACTAaBICHUSMU JPYIHMX €CTECTBEHHO-HAYYHBIX TPEAMETOB sl 0Oojiee OCO3HAHHOTO
IMOHMMAaHMS MaTEPUAIBHOTO €JUHCTBA MUPA;

- c(opMHpPOBAHHOCTh YMEHHS MPOBOJAUTH PACUEThl: C HCIOJb30BAHUEM TMOHATUN
«MaccoBasi J0Jisl BEUIECTBA B PACTBOPE» U «MOJIIpPHAs KOHLIEHTpALMs»; MAacChl BEIIECTBA WUIIU
o0béMa rasa MO U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce WIH O0bEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOro 3(pdeKTa peakiuu; 3HAUYeHUs BOJOPOJIHOTO
MOKa3aTeisl pPacTBOPOB KHUCJIOT M IIEJIOYEl C HM3BECTHOW CTENEHbI IUCCOIMALMU; MAacChl
(0OBEMa, KOMMUYECTBA BEIIECTBA) MPOIYKTa PEAKIUU, €CIIM OJJHO U3 MCXOJHBIX BEIIECTB JIaHO B
BHJE PACTBOpa C OMNPENEIIEHHOM MacCOBOM JOJIEW pPacTBOPEHHOIO BEILIECTBA WIIM JIAHO B
M30BITKE (MMEeT IPUMECH); IOJIM BbIXO/1a MPOIYKTA PEaKuu; 00BEMHBIX OTHOLIIEHUH ra30B;

- c(OPMUPOBAHHOCTh YMEHUN: CAMOCTOSTEIBHO IIAHUPOBATH U MPOBOJUTH XUMUYECKUIN
AKCMIEPUMEHT (TPOBEACHUE peaklnii HOHHOTO 0OMeHa, MOATBEPKACHNE KaueCTBEHHOTO COCTaBa
HEOPraHMYECKHX BEUIECTB, OMPEAENIEHNUE CPE/ibl pACTBOPOB BEILIECTB C MOMOIIBIO HHAUKATOPOB,
W3Y4YEeHHE BIUSHUS pPa3INYHBIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOW pEaKINH, pelIeHue
AKCMEPUMEHTAIBHBIX 3a/1a4 1Mo TemaMm «Metamne» u «Hemeraniasl») ¢ cOOMOAeHUEM MpPaBHI
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0e30macHOTO OOpaleHus C BEIEeCTBAMU U J1a0OpaTOPHBIM 00OpyHAOBaHUEM, (OPMYIUPOBATH
[eNb HUCCIENOBAaHMSA, TPEACTABIATh B pa3IMYHON (QopMe pe3yabTaTbl OSKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

- cpOopMHUPOBAHHOCTH YMEHHUH: COOIIOAATh PaBUIIA MIOJIB30BAHUS XUMUYECKON TIOCYI0N U
nabopaTtopHbBIM 000pyIOBaHHEM, OOpAIIeHHs C BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIIHSIMHU
[0 BBINOJHEHHIO Ja0OPATOPHBIX XUMHYECKUX OIBITOB, SKOJOIMYECKU LIeJIeCO00pa3HOro
MOBEACHUA B OBITY M TPYIOBOH JAEATEIBHOCTH B LEISIX COXPAHEHHUS CBOErO 3J0POBbS,
OKpY)Kaloled NPUPOJAHOW Cpeabl M JOCTHKEHUS €€ YCTOMYHMBOIO PA3BUTHS, OCO3HABATH
OMACHOCTh TOKCHUYECKOTO JEMCTBMSI Ha JKHUBBIE OPraHU3Mbl ONPECIEHHBIX HEOPraHMYECKHUX
BEIIECTB, MOHUMas cMbIci nokazaress [IJIK;

- chopMHPOBAHHOCTH YMEHHUH: OCYIIECTBIIATH IICJICHANIPABICHHBIM MOWCK XUMHUYCCKOU
nH(popMallMy B pa3iMYHBIX MCTOYHMKAX (HayyHas M ydeOHO-Hay4yHasl JUTepaTypa, CpelCcTBa
MaccoBoil uH(popmauuu, VHTepHET M Apyrue), KPUTHUYECKH aHaIM3UPOBATH XUMHYECKYIO
nH(opMaluo, nepepadaTeiBaTh €€ M MCIOJb30BaTh B COOTBETCTBUH C TOCTABICHHOW Y4eOHOM
3a/1auei.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM Kontposubre | TpakTieckue DJIeKTpOHHbIe (LI (PPOBbHIE)
n/n NMPOrpaMmblI Bcero DaBOTLI padoTLI o0pa3oBaTebHbIE PECYPChI
Pasnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XUMHHU
L1 | cpacrms opramecson coumnemnth A 8 1 httos:flesson.acadermy-
content.myschool.edu.ru/04/10
M. bytiepoBa
Hroro mno pazueny 8
Paspea 2. YrieBoaopoabl
21 [IpenensHbIE YrIIEBOIOPO/IBI — AIKAHBI, 5 https://lesson.academy-
IIUKII0ATKAHbI content.myschool.edu.ru/04/10
29 HenpenenabpHbie yriaeBOI0POIbI: AIKEHBI, 14 1 https://lesson.academy-
AJIKaEHBI, ATKHHBI content.myschool.edu.ru/04/10
2.3 ApomaTudecKkue yrieBoa0pO bl (apeHbl) 8 https://lesson.academy-
content.myschool.edu.ru/04/10
24 [Tpupo1HBIE HCTOYHUKH YIIIEBOJOPOIOB U 4 https:.//lesson.academy-
uXx nepepaboTka content.myschool.edu.ru/04/10
2.5 l"asioreHnIpon3BOAHBIC YTIIECBOJOPOJIOB 4 1 hitps://lesson.academy-
content.myschool.edu.ru/04/10
Wroro no pazueny 35
Pasznea 3. Kuciopoaconepskammue oprannyeckue coeTuHeHust
https.//lesson.academy-
3.1 Crpret. Geron 1 1 conten?. myschool .edu.ru/\(;4/10
KapOoHumnbHbIE COETUHEHUS: allbIETUIBI U https://lesson.academy-
3.2 keToHbl. Kap6oHOBbIe KUCIOTHI. ClIOKHBIE 21 1
sbupht. HKrpot content.myschool.edu.ru/04/10
3.3 YrneBoasl 9 1 https.//lesson.academy-

23



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
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Hroro no pazneny

41

Pa3nen 4. A3oTcoaepkaiue opraHudecKkre coeIMHeHus

https.//lesson.academy-
4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 1 2 content.myschool.edu.ru/04/10
Hroro no pazgeny 12
Pasnen S. BbicOKOMOJIEKY ISIpHbIE COeIUHEHUS
https.//lesson.academy-
5.1 BrICOKOMONIEKYIIApHBIE COETUHEHUS 6 1 content.myschool.edu.ru/04/10
Wroro mo pazmeny 6
OBIIEE KOJIMYECTBO YACOB I1O0 100 4 6

[TPOI'PAMME
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11 KJIACC

HaumeHoBaHue pa3ieioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LI (PPOBbHIE)

Ne n/n NPOrpaMMblI Bcero Km;;‘%(:)‘]::”e Mp a;c;ﬁp(l;;icllme o0pa3oBaTebHbIE PECYPChI
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHUM
Crpoenue atoMa. Ilepuoanueckuit
11 3akoH u [leproanyeckas cucrema 9 https:.//lesson.academy-
XUMHYeCKuX 3ementoB J1. U. content.myschool.edu.ru/04/11
Meneneena
12 Crpoenwe BerectBa. MHOrO0OOpasue 11 1 https:.//lesson.academy-
BEIIECTB content.myschool.edu.ru/04/11
https.//I n. my-
1.3 XVUMHYECKUE PeaKIHH 19 1 3 Contéli'tj.%é;ﬁgolfdaﬁ? u/\(/)4/11
Hroro mo pazmeny 39
Pasznen 2. Heoprannueckasi xummusi
2.1 Hemeramnsr 31 1 3 https://lesson.academy-
content.myschool.edu.ru/04/11
https:.//lesson.academy-
2.2 Meraze: 23 1 2 conten?. myschool.edu. ru/\(g4/ 11
Hroro o pazgeny 54
Pazgen 3. XuMus 1 ;KU3HbL
31 MeTobl TTIO3HAHUS B XUMHAHU. XAMUS U 9 https://lesson.academy-
KHU3Hb content.myschool.edu.ru/04/11
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 3

[TPOTPAMME
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IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC

KoaunyecTBo 4acoB

COBPCMCHHBIC ITPEACTABIICHUS O

Jara
1‘3‘121 Tema ypoka Beero KonTpoabnsbie | IlpakTuueckue H3yHchms O?g;g::;:e?:zs:(gs :;;clzl
padoThI padoTsl miaH | paxkr
[ToBTOpHBIN HHCTPYKTAXK 11O
oXpaHe TpyJa Ha pabo4eM MecTe.
1 [Ipeamer u 3HaueHnE 1 https:.//lesson.academy-
OpPraHUYeCKOM XUMUH, content.myschool.edu.ru/04/10
MpeACTaBICHUE O MHOTOOOpa3nuu
OPraHN4YeCKUX COCTMHEHUN
DNEeKTPOHHOE CTPOEHUE aToMa
yriepoja: OCHOBHOE U
5 BO30Y)KIEHHOE COCTOSHHUSL. 1 https://lesson.academy-
BasieHTHBIE BO3MOXKHOCTH aToMa content.myschool.edu.ru/04/10
yraeposa. Tunel rTHOpUAU3AIMH
ATOMHBIX OpOHUTANICH yriiepoaa.
XuMuyeckas CBs3b B
OpPraHUYECKUX COCAMHECHHUSX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBS3U. THIIBI
3 MEPEKPBIBAHUSA AaTOMHBIX 1 https.//lesson.academy-
opbOuTanei, 6- U T-CBS3M. content.myschool.edu.ru/04/10
OnuHapHas, ABOMHAS U TpOMHAs
cBs13b. CIocoObI pa3phiBa CBS3CH.
[TonsiTre 0 cBOOOHOM pajyKaie,
HyKJIeo (e U AIeKTpodue.
Teopus CTPOCHHUS OPraHMIeCKux https.//lesson.academy-
4 coenuHenuit A.M. byriepoBa u 1

content.myschool.edu.ru/04/10
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CTPYKTYpE MOJIEKYJ. 3HaUEHUE
TEOPUU CTPOECHHUSI OPraHUYECKUX
COCIMHEHUM.

MouiekynspHble U CTPYKTYpHBIE
¢dopmynbl. CTpyKTypHBIE
(opMyIBI pa3IHMYHBIX BHJIOB:
pa3BEépHyTas, COKpaéHHas,
ckenetHas. M3omepus. Buasl
M30MEpHUH: CTPYKTYpHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIC
2(hdeKTH B MOJIEKYIaxX.

https://lesson.academy-

content.myschool.edu.ru/04/10

[IpencraBnenue o Kinaccuuxanuu
oprannyeckux Bemniects. [lonsTue
0 (pyHKIIMOHAJIBHOM rpymie.
TI"'omonorus. I'omoornaeckue
panbl. CucteMaTudeckast
HOMEHKJIaTypa U TPUBUAIbLHBIE
Ha3BaHUA OTICIBbHEIX
MpEeICTaBUTENEH.

https://lesson.academy-

content.myschool.edu.ru/04/10

Oco0eHHOCTH U KJTacCU(PUKALIHS
OpPraHUYECKUX peaKlui.
OkucauTenbHo-
BOCCTaHOBUTEJIbHBIC PEAKIINH B
OpraHNYeCcKON XUMUHU.

https://lesson.academy-

content.myschool.edu.ru/04/10

KounTtponsnas pa6ora Nel mo teme
"TeopeTnueckre OCHOBBI
HEOpPraHUYECKON U OpraHM4YeCKOn
xumun"

https://lesson.academy-

content.myschool.edu.ru/04/10

Anxanbl. ['oMonornyeckuii psjg
aJIkaHOB, 0011ast popmyia,
HOMEHKJIaTypa U U30MEPHUSL.
DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE

https://lesson.academy-

content.myschool.edu.ru/04/10
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MOJIEKYJT aJIKaHOB, SP3-
FI/I6pI/I[[I/I3aI_[I/ISI ATOMHBIX
opOuTasielt yriepoJia, G-CBs3b.

®u3n4ecKue CBOMCTBA AJIKAHOB.

XHWMHUYECKUE CBOMCTBA: PEAKLIUH
3aMelICHUs, N30MEPU3ALINH,

JETUIPUPOBAHUS, HUKIN3ALMH,

https://lesson.academy-

10 MUPOJIH3a, KPEKUHTa, TOPCHHUSL. content.myschool.edu.ru/04/10
[IpencraBnenue o MmexaHusme
peaKuuii pauKaibHOTO
3aMEICHMUS.
Haxosxnenne B mpupoae.
11 Cnoco%m nonyql:;Hl:mHH https://lesson.academy-
content.myschool.edu.ru/04/10
MIPUMEHEHHE aJTKaHOB.
Huxnoankansl. O0mas popmyna,
HOMEHKJIaTypa U U30MEPHSL.
OCOOEHHOCTH CTPOCHUS U
12 XUMHUYECKUX CBofIcIT)B MaJbIX U hitps.//lesson.acadenmy-
content.myschool.edu.ru/04/10
OOBIYHBIX ITHKJI0AIKAHOB.
CriocoOblI OTy4eHHS U
MIPUMEHECHHE IUKJIOATKAHOB.
Pemenne pacu€THBIX 33724 HA
ompeIeJICHUE MOJICKYIISIPHOM
(hopMyJIBI BEIECTBA IO MACCOBBIM
13 JI0JIIM aTOMOB JJIEMEHTOB, https://lesson.academy-
BXOJISIIIIMX B Er0 COCTAB. content.myschool.edu.ru/04/10
Cucremarusanusa 1 00001eHne
3HaHuil no teme "llpenenbHbie
yIaeBo10pob"
Anxensl. ['oMonoruyeckuii psa,
14 obmras hopmyna, HOMEHKIATypa. https.//lesson.academy-

DNEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE

content.myschool.edu.ru/04/10
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MOJIEKYJ, SP2-ruOpHIU3aIus
opOuTanei yriepoja, G- 1 m-
cBsA3u. CTpyKTypHas U
reoMeTpruIecKas H30MepHsL.

dusuyeckue cBOUCTBA aJIKEHOB.
XUMHYECKUE CBOMCTBA: pEAKIIUH
MPUCOETUHEHNS, 3aMEILICHUS TTPU

https://lesson.academy-

15 JIBOVHOW CBSI3U, MTOJTMMEPU3ALUN U content.myschool.edu.ru/04/10
okucnenus. [IpaBuiio
MapkoBHuKkoBa. KauecTBeHHBIE
peaKury Ha ABOMHYIO CBS3b
16 CriocoObI MoNTyYeHHS U https:.//lesson.academy-
MPUMECHEHHE ATKEHOB content.myschool.edu.ru/04/10
Texymuil THCTPYKTaXx 10 OXpaHe
tpyna. [IpakTrueckas padora Ne 1 https:.//lesson.academy-
17 "
o teme "TloyueHue sTrICHa U content.myschool.edu.ru/04/10
HU3y4YECHHUE €ro CBOUCTB"
Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieIeHne MOJIEKYIIIPHOM https:.//lesson.academy-
18
(bopMyIIBI OPraHUYECKOTO content.myschool.edu.ru/04/10
BEIECTBA
Anxanuensl. Knaccudukarus
o | emmenos (conpaxéme, Pttps:lesson, acedermy-
P ’ content.myschool.edu.ru/04/10
KyMy/nupoBaHHbIe). OcoOeHHOCTH
AJIEKTPOHHOTO CTPOCHUS
Oco0eHHOCTH XUMHUYECKUX
w | o ositessin oy
’ TP ATHCHHE. content.myschool.edu.ru/04/10
[Tonmumepu3arus conpsiKEHHBIX
JTCHOB
21 CriocoOblI osTyueHust u https.//lesson.academy-
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IIPUMCHCHUC aJIKAAUCHOB

content.myschool.edu.ru/04/10

Anxunbl. ['oMonorudeckuit psij
QJIKMHOB, 00mmIas ¢popmyia,
HOMEHKJIATYpa U U30MEPHSL.

DIEeKTPOHHOE U

https://lesson.academy-

22 MPOCTPAHCTBEHHOE CTPOCHUE content.myschool.edu.ru/04/10
MOJIEKYJI aJIKHHOB, SP-
THOPHIU3AIHS AaTOMHBIX
opOuTanei yriepona.
®uU3NYECKUE CBOMCTBA aJTKHMHOB.
23 XUMHUYECKHE CBONCTBA: PEaKIINU https://lesson.academy-
MPUCOCANHEHHUS, TUMEPU3AIIUH U content.myschool.edu.ru/04/10
TPUMEPH3AIINN, OKUCIICHHUS
KucnoTabIe CBOMCTBA aJIKMHOB,
o4 HUMEIOIIHUX KOHIICBYIO TPOHHYIO https:.//lesson.academy-
cBs3b. KauecTBEHHBIC peakiiy Ha content.myschool.edu.ru/04/10
TPOMHYIO CBSI3b.
o5 CriocoObI MOTydeHUST 1 https:.//lesson.academy-
MPUMEHEHHE ATKHHOB content.myschool.edu.ru/04/10
Perrenue 3amaq: pacy€Thl 1Mo https://lesson.academy-
26 .
YPaBHCHHIO XMMHUYECKON PEeaKIInu content.myschool.edu.ru/04/10
27| swamit o reve “Henpezermne https:/lesson.acedermy
o content.myschool.edu.ru/04/10
YTJIEBOJIOPOIBI
ApomaTHyecKHe yriieBoa0pO Ikl
(apensl). 'omomorudeckuii psiz
apeHoB, o0ras popmyna
28 HOI;/ICHKJ';aTyI]-TI)Ia I/I%I?»EMZPI/I’}I. hitps://lesson.academy-
content.myschool.edu.ru/04/10
DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI OE€H301a.
29 du3nuecKue CBOMCTBA apEHOB. https.//|esson.academy-
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XuMnueckue cBOKMCTBa OeH30J1a U
€r0 TOMOJIOTOB: PEAKIIHH
3aMeIleHHs B OEH30JIbHOM KOJIbIIE
Y YTJIEBOJIOPOJTHOM pajfKalIe,
peaKIII/II/I HpI/ICOGIII/IHeHI/Iﬂ,
OKHCJIEHHE TOMOJIOTOB O€H30J1a.

content.myschool.edu.ru/04/10

[IpencraBnenue 06
OPUEHTUPYIOLIEM JICUCTBUH
3aMeCTUTENeH B OEH30JIbHOM

https://lesson.academy-

30 KOJIbIIE Ha MPHMEPE ATKHIIHHEIX content.myschool.edu.ru/04/10
paauKanoB, KapOOKCUIIbHOH,
TUAPOKCHIBHOM, aMUHO- U
HUTPOTPYIIILI, aTOMOB T'AJIOT€HOB.
Oco0eHHOCTH XUMUYECKUX https.//| n.academy-
1 i . esson.
3 CBOHCTB CTHPOIA content.myschool.edu.ru/04/10
[Tonmmepu3zanus ctupoa.
Pemenue pacu€rHbix 3a1a4 Ha
30 oTpeieIeHne MOJIEKYIIIPHOM https:.//lesson.academy-
OPMYJIbI OPraHUIECKOTO content.myschool.edu.ru/04/10
pMYy. P
BEIECTBA
CriocoOsl motyueHust u https://lesson.academy-
33 TPUMCHCHHE apOMATIHCCKHX content.myschool.edu.ru/04/10
yTJI€BOIOPOIOB.
I'enetnueckas CBsI3b MEKIY https://lesson.academy-
34 Pa3TITIHBIMH faccamu content.myschool.edu.ru/04/10
yIJI€BOIOPOJIOB
Pacué€rsl o ypaBHEHUAM
35 | Cucrevammsauns  oboucine Mt lesson.scaremy:
. ! " H content.myschool.edu.ru/04/10
3HaHUM 1o TeMe "ApomaTruieckue
yIIeBOJ0pObI"
%6 [Tpupoustii ra3. [TomyTtHble https:.//|esson.academy-

HC(I)THHLIG Tra3bl.

content.myschool.edu.ru/04/10
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KameHHBI# yroJib ¥ IpOIyKThI €10

https://lesson.academy-

37 nepepaboTKH content.myschool.edu.ru/04/10
Hed1p 1 e€ mpoucxoxaeHue.
Crnioco0s1 mepepaboTku HEPTH:
NEePEroHKa, KPeKUHT, pu(OpMUHT, https.//lesson.academy-
38
nupoiu3. [TpoxykTsl nepepaboTku content.myschool.edu.ru/04/10
He(TH, UX TPUMEHEHHUE B
MPOMBIIINIEHHOCTH U B OBITY.
DNEeKTPOHHOE CTPOEHUE
raJIOTeHITPOU3BOTHBIX
39 YIJI€BOI0POI0B. Peakiuu https:.//lesson.academy-
3aMelleHHs TaloreHa Ha content.myschool.edu.ru/04/10
THIPOKCOTPYIIITY, HUTPOTPYIIITY,
[IUAHOTPYITY, aMHHOTPYIIITY.
[elictBue Ha
raJIOTEHIPOU3BOIHBIE BOJAHOTO U
CIIMPTOBOTO PACTBOPA MIETOYH.
0 Hcnonb3oBanue https.//lesson.academy-
raJoreHIPOU3BOJHBIX content.myschool.edu.ru/04/10
YIIIEBOJIOPOJIOB B OBITY, TEXHUKE
Y TIpY CHHTE3€ OPraHUYeCKUX
BEIICCTB.
Bsaumoneiicteue
a1 Hmaﬂz;i{fgfll{%;;rggﬂw 1 https:.//lesson.academy-
content.myschool.edu.ru/04/10
METaJUIOOPraHUIECKUX
COCIIMHCHUSIX.
| CeTMaTAA  oGoSmere Pt lesson, acedemy-
" o content.myschool.edu.ru/04/10
YTr11eBo0PO b
43 KonTtponsHas pabota No2 mo teme https:.//lesson.academy-
"YraeBoopos" content.myschool.edu.ru/04/10
44 [IpenenbpHBIC 0OTHOATOMHBIE https.//lesson.academy-

32



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

cnupThbl. CTPOEHHE MOJIEKYIL.
I'omonoruueckuii psij, oOmas
dbopmyna, u3omepus,
HOMEHKJIATypa M KJIaCCH(PHUKALIUS.
BonopoaHeie cBs3u MEX Y
MOJICKYJIAMH CITUPTOB.

content.myschool.edu.ru/04/10

®u3nyecKue CBOMCTBA
MIpeIebHBIX OJTHOATOMHBIX
cnupTOB. XMMUYECKUE CBOMCTBA:
peaxkuuu 3aMenieHus,

https://lesson.academy-

45 JeTUIpaTaIlii, OKUCIICHUS, content.myschool.edu.ru/04/10
B3aMMOJICHCTBHE C
OpraHMYEeCKUMH U
HEOPraHWnYECKUMH KHCIIOTAMH.
KauectBenHnas peakuus Ha
OJHOQTOMHBIE CITUPTHI. JleiicTBHe
3TAaHOJIa U METaHOJIa Ha OPraHu3M https:.//lesson.academy-
46
yenoBeka. CriocoObl MOTydeHHS U content.myschool.edu.ru/04/10
MPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB.
[Tpocteie 3¢huphl, HOMEHKIATYpA U
47 uzomepusi. OCOOCHHOCTH https:.//lesson.academy-
(U3NIECKUX U XUMUYIECKUX content.myschool.edu.ru/04/10
CBOMCTB.
MHOT0aTOMHBIE CITUPTHI —
STUJICHTJIUKOJIb U TIIHICPHH.
du3NUECKUE U XUMUIECKHE https.//lesson.academy-
48 .
cBoiictsa. [IpeacraBiucHue o content.myschool.edu.ru/04/10
MEXaHU3ME PeaKIuit
HYKJI€O(DHIBHOTO 3aMEIIECHHSL.
JleficTBHE Ha OpraHU3M YeIOBeKa. https://lesson.academy-
49 Crioco6bl mostyueHust u

MMPUMCHCHUEC MHOI'0AaTOMHBIX

content.myschool.edu.ru/04/10
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CIIUPTOB.

®enon. CTpoeHHEe MOJIEKYIIbI,
B3aMMHOC€ BJIMSIHUC

https://lesson.academy-

50
THJIPOKCOTPYIINBI U OEH30JIBHOTO content.myschool.edu.ru/04/10
spa. TOKCUIHOCTH (heHoJIa
dusnueckue cBocTBa (heHoma.
51 OcOo0EHHOCTH XUMUYECKUX https://lesson.academy-
cBOMCTB (heHoa. KayecTBeHHBIC content.myschool.edu.ru/04/10
peakiuu Ha (HEeHOJI.
CriocoObl MoTy4eHHs U https.//lesson.academy-
52 npuMeHenue pexoa. ;
P ¢ content.myschool.edu.ru/04/10
denHonpopMabaeTHIHAS CMOJIA
Texymuil ”HCTPYKTaX M0 OXpaHe
Tpyna. [Ipaktudeckas padora No httos /|
esson. my-
53 2. Pemnrenune skcriepuMeHTaITBHBIX tps.// academy
a content.myschool.edu.ru/04/10
3aga4 no teme "CnupTel U
henonnr"
CucreMmaruzanus 1 00o01eHne https.//lesson.academy-
54 3HaHU# 1o Teme "CrupThI. |
'\ content.myschool.edu.ru/04/10
®denoutel. [IpocTeie 3pupbr
KapOoHunbHbIE COSMHEHUS —
albIETUAbl U KETOHEL.
DIIEKTPOHHOE CTPOEHUE
55 KapOOHHMJILHOM TPYIIIEL. https:.//lesson.academy-
I'oMoorudecKue psabl content.myschool.edu.ru/04/10
aJbIETUI0B U KETOHOB, 00I1[as
dbopmyna, uzomepus u
HOMEHKJIATypa.
dusznyeckrue CBOMCTBA
aJbJIETUI0B U KETOHOB. https://lesson.academy-
56 XuMHJecKue cBolicTBa .

AIBACTUAOB U KCTOHOB: pCAKIITNHN
IIpUCOCINHCHHUSL.

content.myschool.edu.ru/04/10
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OKHucIlICHUE abJIer OB,

https://lesson.academy-

>7 KAHCCTBCHHBIC PCaKiliH Ha content.myschool.edu.ru/04/10
aJIbJICT U B
CnocoObl Mony4YeHus 1
58 MIPUMCHCHHE aJIZ,ZIIIeFI/IIIOB 51 hitps.//lesson.acaceny-
content.myschool.edu.ru/04/10
KETOHOB
OHOOCHOBHBIE TIPE/ICTIbHbBIC
59 KapOOHOBBIC KHCIIOTHI. https:.//lesson.academy-
OCOOCHHOCTH CTPOCHUS MOJIEKYIT content.myschool.edu.ru/04/10
KapOOHOBBIX KUCIIOT.
N3omepust 1 HOMEHKIIATYpA.
du3nyeckue CBOMCTBA
60 OJTHOOCHOBHBIX MPEIEITbHBIX https://lesson.academy-
KapOOHOBBIX KHCJIOT. content.myschool.edu.ru/04/10
Boaopoausie cBsSI3u MEXKITY
MOJIEKYJIaMHi KapOOHOBBIX KHCJIOT.
XuMHYECKHe CBOMCTBA:
KUCJIOTHBIE CBOMCTBA, peaKIys
61 TepupUKaAITII pez’uf)unnli https://lesson.academy-
’ content.myschool.edu.ru/04/10
Y4acTHEM YTJIEBOJIOPOTHOTO
paaukana.
OCo0EHHOCTH CBOMCTB
MYypaBbUHOM KUCIOTHI. [loHsTHE O
IIPOU3BOIHBIX KApOOHOBBIX https:.//lesson.academy-
62
KHCJIOT — CIIOKHBIX d(HUpax. content.myschool.edu.ru/04/10
MHoroo6pa3ue kKapOOHOBBIX
KHUCJIOT.
OCo0EHHOCTH CBOMCTB
HETNpeaelIbHBIX U apOMAaTHUYECKUX
63 ’ iap60HOBLIXpKI/ICJ'IOT hitps://lesson. acadiemy-
’ content.myschool.edu.ru/04/10
JTUKapOOHOBBIX KUCIIOT,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
64 [IpencraBuTENM BBICHINX https://lesson.academy-
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KapOOHOBBIX KHCIIOT:
CT€apHHOBAas, MAJTbLMUTHHOBASI,
OJICMHOBAs, JIMHOJICBAs,
JIMHOJICHOBAs! KMCIIOTHI.

content.myschool.edu.ru/04/10

CriocoObI mosTyueHust 1

https://lesson.academy-

65
PUMEHEHHE KapOOHOBBIX KUCIIOT. content.myschool.edu.ru/04/10
CrnosxHble 3(upsbl.
66 I'omonoruueckuit ps, oormas https:.//lesson.academy-
bopmya, U30Mepus U content.myschool.edu.ru/04/10
HOMEHKJIATypa.
du3nYecKue U XUMHUICCKHE
CBOMCTBA CIIOKHBIX S(HUPOB: https:.//lesson.academy-
67 . .
THIPOJIA3 B KHCJIOM M IIETOYHOMN content.myschool.edu.ru/04/10
cpene.
Pemenue pacu€THbIx 3a1ay: 1o
ABHEHUIO XUMHUYECKON peaKInu
68 yia oTpeJieNieHue MOJIEK IJ)'IH Hli)ﬁ ’ https://lesson.academy-
pelt YA content.myschool.edu.ru/04/10
(hopMyIIBI OPraHMIECKOTO
BEIECTBA
Tekylmuii THCTPYKTaX MO OXpaHe
tpyna. [IpakTudeckas padora No https //lesson.academy-
69 3. Pemienne 3KkCiepuMEHTAIBHBIX
,, content.myschool.edu.ru/04/10
3anau o teme "KapOoHoBbIE
KkucIO0ThI. CroxHbIe 3pupbr"”
Kupsl. Ctpoenue, pusndeckue u
XHUMHYECKHE CBOMCTBA )KUPOB: https.//lesson.academy-
70 . .
THIPOJIN3 B KHCJIOM M HIEI0YHOM content.myschool.edu.ru/04/10
cpene.
Oco0eHHOCTH CBONCTB JKUPOB,
el COJIEpKAIUX OCTATKH https:.//lesson.academy-

HEIPEIENbHBIX JKUPHBIX KUCIIOT.
Kups! B ipupoe.

content.myschool.edu.ru/04/10
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Mbru1a Kak cOJIM BBICIHINX

https://lesson.academy-

72 KapOOHOBBIX KHCIIOT, MX MOIOIIIEE
p . = content.myschool.edu.ru/04/10
JICHCTBHE.
I'eneTnyeckas CBA3b
73 yIJIEBOJOPOIOB U https:.//lesson.academy-
KHCJIOPOJICOACPIKAIIIX content.myschool.edu.ru/04/10
OpPraHWYECKUX BEIECTB
Pacuétsl 10 ypaBHEHHUSIM https:.//lesson.academy-
74 o
XAMHUYECKHX PeaKIuil content.myschool.edu.ru/04/10
Cucremaru3anus U 0000IIeHNEe
75 3HAHUU 110 TeMe " AJIbAETUIBI. https://lesson.academy-
Ketonsl. KapOOHOBBIE KUCIIOTHI. content.myschool.edu.ru/04/10
Crnosxuble 3¢upsl. XKupsr".
OO01as XxapakTepucTuKa
yrieBo10B. Kimaccudukarms https:.//lesson.academy-
76
yIJ1€BOJ0B (MOHO-, TH- U content.myschool.edu.ru/04/10
TOoJICaxapupl).
MoHocaxapusl: TJIHOK03a,
TO3a, raJlakTo3a, puodo3a
77 (me)zgxcn ,1/16033 CDI/I3’I/II‘)16CKI/I6, https://lesson.academy-
FIC3OKCHD ‘ content.myschool.edu.ru/04/10
CBOMCTBA M HAXOXKICHHE B
npupojie. PoTocuHTE3.
XuMHYecKre CBOMCTBA TIIIOKO3EI:
pPEeaKIMK C Y9aCTHEM CITUPTOBBIX U
aJbIETMAHOM IPYIII, CHUPTOBOE U
78 ﬁono{[lHOKHSgge% 0>KI;HI/Ie hitps://lesson.acarlemy-
p content.myschool.edu.ru/04/10
[IpuMeHeHwue II0K03bI, e
3HAYE€HUE B )KU3HEIEATEIbHOCTH
OpraHus3Ma.
Jucaxapuipl: caxapo3a, MaibTo3a
79 ¥ nakTo3a. BoccranaBauBaromue https.//lesson.academy-

1 HCBOCCTAaHABJIMBAIOIIIUEC
Aucaxapuibl. FI/II[]Z)OJII/I?»

content.myschool.edu.ru/04/10
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nucaxapunoB. HaxoxaeHnue B
MIPUPOJE U IPUMEHECHHUE.

[Tonucaxapuasl: Kpaxmaz,
TJIMKOTEH U 1esuttono3a. CtpoeHue
Kpaxmaja, IITUIKOTeHa U
LeJUTr0J103bl. DU3nYecKue

https://lesson.academy-

80 CBOMCTBA KpaxMaja U IEeJITFOJIO3bI. content.myschool.edu.ru/04/10
XUMHUYECKUE CBOMCTBA KpaxMaia:
THJIPOJIN3, KaYeCTBEHHAS PEaKIIHsI
C MOJIOM.
XUMUYECKUE CBOMCTBA
IEJITFOJIO3BI: THIPOJIN3,
81 moJTydeHre 3(pUPOB MEJUTIONIO3bI. https:.//lesson.academy-
[ToHsiTHE 00 UCKYCCTBEHHBIX content.myschool.edu.ru/04/10
BOJIOKHAX (BMCKO3a, alleTaTHBIH
méNnK).
Pemenue pacueTHbIX 3a1a4 Ha
oTpeieNieHre IOJIHU BBIX01a https://lesson.academy-
82
MPOAYKTa PEaKIMH OT content.myschool.edu.ru/04/10
TEOPETHUYECKH BO3ZMOKHOTO
Cucremaruzanus 1 00001eHne
83 3HaHUH [0 pa3ey https:.//lesson.academy-
"Kucnopoacoaepkaiime content.myschool.edu.ru/04/10
OPraHN4eCcKue COeAMHEHU"
o
84 KOHTEZ’;II;’JII{E;f;gogjpi‘;mnlf:em https.//lesson.academy-
" content.myschool.edu.ru/04/10
OpPraHUYeCKUe COCIMHCHUS
AMWHBI — OpraHu4ecKue
MIPOU3BOJIHBIC aMMHAKa.
a5 Knaccudukarms: anudparnyeckue https.//lesson.academy-

U apOMAaTHYeCKUe; IEpBUYHBIE,
BTOPUYHBIE U TPETUYHBIE.
Crpoenue MoJIeKyi, oo1as

content.myschool.edu.ru/04/10
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dbopmyna, u3omepus,
HOMEHKJIATypa ¥ (pU3HUECKUe
CBOMCTBA.

XUMHUYECKOE CBOMCTBA
amn(paTUIeCKuX AMHHOB:
OCHOBHEIC CBOMCTBA,

https://lesson.academy-

86 AKUJIMPOBAHKE, B3aUMOICHCTBHUE content.myschool.edu.ru/04/10
MIEPBUYHBIX aMUHOB C a30TUCTOU
kuciioroi. Cojlu aIKHJIIaMMOHHUS.
AHWIMH — IPEJICTABUTE]Ib aMUHOB
apoMatudeckoro psja. CtpoeHue https://lesson.academy-
87 aHnInHa. B3auMHoe BimsiHue content.myschool.edu.ru/04/10
TPYIIIT aTOMOB B MOJICKYJIE
aHWJIMHA.
OCO0OEHHOCTH XUMHYESCKUX
cBOMCTB aHMiIrHA. KauecTBeHHEIE
eaknuu Ha aHmInH. CocoObl ]
88 b MOJTy4YCHUS U IPUMEHEHNE https://lesson.academy-
content.myschool.edu.ru/04/10
anrpaTHIECKUX aMUHOB.
[Tonydyenune aHuIUHA U3
HUTPOOEH30J1a.
AMuHOKHCIOTBHL. HOMeHKIaTypa u
n3omepusi. OTeabHbIe https://lesson.academy-
89 MPEACTABUTEIHN 0l-aMUHOKHUCIIOT: content.myschool.edu.ru/04/10
TIULUH, ajaHud. Ousnyeckue
CBOMCTBA aMHHOKHUCJIOT.
XuMHYecKue CBOMCTBA
aMHHOKHCJIOT KaK aM(pOTEpHBIX
90 OpraHUYEeCKUX COC,H%HCHII)/II\/'I, hitps://lesson.academy-
content.myschool.edu.ru/04/10
peaxius MoJIMKOHACHCAIINH,
o0pa3oBaHUE MENTUIHON CBS3H.
91 Buosnornueckoe 3HaueHne https.//lesson.academy-

amuHOKuciIoT. CUHTE3 U rugapoJin3

content.myschool.edu.ru/04/10
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NENTHUIOB. benku Kak NpupoHbIe
nonumepsl. Ilepsuunas,
BTOpUYHAs U TPETUYHAA

CTPYKTypa OeIKOB.
XUMHYECKUE CBOMCTBA OCIIKOB:
https.//|esson.academy-
92 TUIPOJIU3, ACHATYpaIus, b ¥
content.myschool.edu.ru/04/10
KaueCTBEHHBIC PEaKIINKU Ha OCTTKHU.
Texymui THCTPYKTaX M0 OXpaHe
Tpyna. [Ipaktuueckas padorta Ne httos:
S.//lesson.academy-
93 4. Penrenune sKkcriepuMEHTAITBHBIX b Y
" content.myschool.edu.ru/04/10
3a1a4 1mo Teme "A30TcoepKaIine
OPraHN4eCKUe COCAMHEHUS "
A3oTcoaepxalime
9 TETEPOIUKINYCCKHE COCTUHEHUS. https://lesson.academy-
HykienHOBbIE KHCIOTBI: COCTAB, content.myschool.edu.ru/04/10
CTPOCHHE U OMOJIOTHYECKAs POJIh
Tekylmuii THCTPYKTaX MO OXpaHe
Tpyna. [Ipaktudeckas padora No httos:
S.//lesson.academy-
95 5. Pemenune skcriepuMeHTATBHBIX b Y
" content.myschool.edu.ru/04/10
3ama4 o teme "Pacno3HaBanue
OPraHN4YeCcKUX COCTUHECHUN"
KontponbHas padota Ned4 o teme
https.//lesson.academy-
96 "AzoTcoaepkaliue OpraHu4ecKue '
JICPALIIC Op " content.myschool.edu.ru/04/10
COCTMHCHUS
OCHOBHBIC IOHATHUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
97 COEMHEHUI: MOHOMED, TTOJIUMED, https.//lesson.academy-
CTPYKTYPHOE 3BEHO, CTEIICHb content.myschool.edu.ru/04/10
MOJIMMEPHU3AIUH, CPETHSS
MOJIEKYJISIpHAsi Macca.
OcHOBHBIE METOJIBI CHHTE3a
https:.//lesson.academy-
98 BBICOKOMOJIEKYJISIPHBIX D Y

COCIUHEHMUI — NoJIMMEpHU3alunsa 1

content.myschool.edu.ru/04/10
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TTOJIMKOHACHCAIIM.

[TonumepHsbie MaTepuasl.
[TnacTmacchl (OIUATUIICH,
MIOJIUITPOTIUJIEH,
MTOJIMBUHUIIXJIOPU]L, TOJIUCTUPOJI,

https://lesson.academy-

9 TOMETIIMETARPIIIAT, 1 content.myschool.edu.ru/04/10
MOJIMKapOOHATHI,
noJMATUIIeHTEepedTaNar).
Yrunuzanus u nepepadoTka
TJTACTHKA.
DnacToMepsl: HaTypallbHbII
Kay4IyK, CHHTCTHUECKHEC KaydyKu https://lesson.academy-
100 U cunukoHbl. Pe3nna. BosnokHa: 1 content.myschool.edu.ru/04/10
HaTypaJIbHbIE, HCKYCCTBEHHBIE,
CUHTCTHYECKHE.
Tekylmuii THCTPYKTAX MO OXpaHe
Tpyna. [Ipaktudeckas padora No https.//lesson.academy-
101 6. Pemmenue SKCI:{epHMeHTaJIbHBIX 1 content.myschool.edu.ru/04/10
3an1a4 rno Teme "Pacno3HaBaHue
IIJJACTMACC U BOJIOKOH"
[Tonumeps! crienuaibHOTO
100 HaszHaueHus (TedIioH, KeBiap, 1 https:.//lesson.academy-
AIIEKTPOIIPOBOIAIIME TIOIHUMEPEI, content.myschool.edu.ru/04/10
OropaszyiaraeMble TIOJUMEPHI).
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KoyuuecTBo yacos Hara
Ne H3y4YeHus DJIeKTPOHHBbIE HU(PPOBHIE
n/n Tema ypoxa Bcero :f:g:ﬂ(:ﬂb“ble ;[:)g:)l:;l;l'leCKHe noan | dakr o0pa3oBaTe/ibHbIE PECYPChI
[TIoBTOpHBINM HHCTPYKTAXK 10
1 oXpaHe TpyJa Ha pabodyeM MecTe. 1 https:.//lesson.academy-
Atom. CocTaB aTOMHBIX SI7IEP. content.myschool.edu.ru/04/11
XUMUYECKUH 31eMeHT. M30Tombl
CrpoeHue IeKTPOHHBIX
9YeK aTOMOB, KBAHTOBBI
2 QE?JJ(')IJ;OBZGSF;)TH(:—Ie’CKI/Iae y;omfn 1 hitps://lesson.academy-
' content.myschool.edu.ru/04/11
Y MOJTypOBHU. ATOMHBIE
opOuTany.
g | Toeombmemwmmmeon | Ptps/lesson acedemy-
R content.myschool.edu.ru/04/11
AJICMEHTHI ).
4 PacnipesienieHre 3J€KTPOHOB 10 1 https:.//lesson.academy-
ATOMHBIM OPOUTAIIAM content.myschool.edu.ru/04/11
DneKTpOHHbIE KOH(PUTypaIiu
g | T | sieson sy
) content.myschool.edu.ru/04/11
OCHOBHOM H BO30YXIEHHOM
COCTOSIHUHU.
6 DJIeKTPOHHBIC KOHPHUTYPALIUU 1 https:.//lesson.academy-
HMOHOB. DIJIEKTPOOTPHIIATEIIEHOCTh content.myschool.edu.ru/04/11
[lepuoauueckuii 3aKoH U
[Tepuoauueckas cucrema
- XHUMHYECKUX 3eMeHToB J[.1. 1 https:.//lesson.academy-

Meunneneesa. CBsa3n
MEPUOANYECKOTO 3aKOHA U
[Tepuoanueckoil cuCTeMbl

content.myschool.edu.ru/04/11
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XUMHNYCCKHUX JJICMCHTOB C
COBPEMEHHOM TEOpUEN CTPOCHHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX DJIEMEHTOB
1 00pa3yeMbIX MU TIPOCTHIX H
CJIOKHBIX BCUICCTB I10 I'pyImiIiamM 1
nepuogam. 3HaueHue
nepuoandeckoro 3akoxa J1.1.
Meneneesa.

https://lesson.academy-
content.myschool.edu.ru/04/11

CucreMaru3anus 1 0000IIeHNe
3HaHuii 1o Teme "CTtpoeHue
aroMa. [leproinueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYECKnX dieMentoB [[. 1.
Meuneneena"

https://lesson.academy-
content.myschool.edu.ru/04/11

10

XuMHuecKkas CBI3b. BUabl
XUMHUYECKON CBSI3H: KOBaJICHTHA,
HOHHAsl, METaJUIMYECKAsl.
Bopoponnas cBsi3b.
MexxMoIeKyIapHbIe
B3auMoJIeHcTBHS. MexaHu3MBI
00pazoBaHusl KOBAJICHTHOM CBSI3H.

https://lesson.academy-
content.myschool.edu.ru/04/11

11

OHeprus U JJIMHa CBA3H.
[TonsspHOCTB, HANIPABIEHHOCTH U
HachII1aeMocTh cBsi3u. KpaTHble

CBsI3U. BasleHTHOCTD U BaJIeHTHbIE
BO3MOKHOCTH aTOMOB. CBsI3b
3JIEKTPOHHON CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUUYECKUM
CTPOEHUEM

https://lesson.academy-
content.myschool.edu.ru/04/11

12

[IpencraBineHne 0 KOMIUIEKCHBIX
coequuenusx. Cocrtas

https://lesson.academy-
content.myschool.edu.ru/04/11
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KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaresb,
TuraHAbl. 3HaUeHHUE
KOMIUIEKCHBIX COCIMHEHMI.
[ToHATHE O KOOPAMHALIMOHHOU
XUMUHU.

BemectBa MOJIEKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHS.

https://lesson.academy-

13 THITbI KPUCTATUTMYECKUX PEIIETOK content.myschool.edu.ru/04/11
(CTpYKTYp) ¥ CBOMCTBA BELLECTB.
Kpucrannoruaparsl. [lonstue o
14 JIMCTICPCHBIX CUCTEMaX. https:.//lesson.academy-
[IpencraBiaeHre 0 KOJUTOUIHBIX content.myschool.edu.ru/04/11
pacTBoOpax.
HctrHHBIE PACTBOPBL. httos://lesson.academy-
15 HacelimienHbie u HEHACHIIICHHBIE content.myschool.edu.ru/04/11
PacTBOPBI, PACTBOPUMOCTb.
CriocoObI BeIpaKEHUS
KOHLIEHTPALIMU PACTBOPOB: https://lesson.academy-
16 MaccoBas J10JIA Betectsa B content.myschool.edu.ru/04/11
pacTBope, MOJIsipHas
KOHIIEHTPALIHUSI.
Pemrenue 3amau ¢
HCTIONL30BAHNEM TOHATHH https.//lesson.academy-
17 "Maccosas HOJT,’I PaCTBOpeHHom content.myschool.edu.ru/04/11
BelecTa'", ""MoJIsIpHas
KOHIIeHTparus"
Knaccudukarus 1 HOMEHKIATypa
HEOPraHMYECKHUX BEIIECTB. https.//lesson.academy-
18 TpuBHANLHEIC HA3BAHHA . content.myschool.edu.ru/04/11
OTJICTbHBIX MPEJACTaBUTEIICH
HEOPraHMYECKHUX BEIIECTB.
19 CucremaTu3aius 1 00001IeHNe https.//lesson.academy-
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3HaHui 1o teMe "CTtpoeHue
BeniecTBa. MHoroo6pasue
BelecTs"

content.myschool.edu.ru/04/11

KonTtposnsHast padora Nel mo
teme "CrpoeHue aToma.
[lepunoanyeckuil 3aK0H U
[Iepnoanueckas cucrema

https://lesson.academy-

20 XUMHYeCcKuX 3ementoB J1. U. content.myschool.edu.ru/04/11
MenneneeBa. Ctpoenue
BemecTBa. MHOrooOpasue
BemecTB"
Knaccudukanus xumMmuaeckux
peaKkurii B HEOPraHUYECKOU U
OPraHN4YeCcKO XUMHH. 3aKOH
21 C(I))xpaHeHHﬂ MAacchl BEIECTB; https://lesson.academy-
content.myschool.edu.ru/04/11
3aKOH COXpaHEeHUsS U
MIPEeBPALEHUS SHEPTUU TTPU
XMUMHUYECKUX PEaKIHsIX
TenoBbie 3¢ eKTh XUMUYECKHX
22 peakIuii. ??pMOXI/IMI/I‘ICCKI/IC https://lesson.academy-
content.myschool.edu.ru/04/11
ypaBHEHUS
content.myschool.edu.ru/04/11
TEPMOXHUMHYECKUM YPaBHEHUSIM
CKOpOCTh XMMUYECKOHN peaKIuu,
o4 €€ 3aBHCHMOCTD OT Pa3IHYHbIX https:.//lesson.academy-
¢baxropos. Karanus u content.myschool.edu.ru/04/11
KaTaJIn3aTOphI
o5 I'oMoreHHbIe U reTeporeHHbIE https.//lesson.academy-
peaKIuu content.myschool.edu.ru/04/11
Texyiuit ”HCTPYKTaX MO OXpaHe https://lesson.academy-
26 tpyna. [Ipaktuueckas pabota Ne

1 mo Teme "BnusiHME pa3IMYHBIX

content.myschool.edu.ru/04/11
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(hakTOpOB HA CKOPOCTH
XMMHMUYECKOHN peakuun"

OO6patumebie 1 HEOOpATUMBIE
peakuun. XuMHYECKOE
paBHOBecue. KoHcranTa

XMMHUYECKOTO PaBHOBECHS.

https://lesson.academy-

27 dakTopsl, BIUSIONIME HA content.myschool.edu.ru/04/11
MOJIOKEHHE XUMUIECKOTO
paBHoBecus. [Ipunmn Jle
[ITarense.
Texymuil THCTPYKax 110 OXpaHe
Tpyna. [Ipaktudeckas pabora No ) i
28 2 no Teme "BausHUE pazIMYHbIX https:// n.academy
content.myschool.edu.ru/04/11
(hakTOpOB Ha MOJIOKEHUE
XUMHUYECKOTO paBHOBECHS"
DIIEKTPOJIUTUYECKAS
29 mucconuanus. CUIbHBIE U https://lesson.academy-
crabbie 2mekTpoauThl. CTeneHb content.myschool.edu.ru/04/11
JMCCOLIMAIIUU
Cpena BOJHBIX paCTBOPOB:
KHUCIIOTHAsI, HEUTpaibHasi, https://lesson.academy-
30 menouras. Boxopo ki content.myschool.edu.ru/04/11
nokazarens (PH) pactBopa.
Peakuuu noHHoro ooMeHa.
3L nporecaionne s pacraopen httpsi/esson. acederny-
P H P P content.myschool.edu.ru/04/11
AIIEKTPOJIUTOB
Texyiuit ”HCTPYKTaX MO OXpaHe
20 tpyna. [lpakTuyeckas padora Ne https.//lesson.academy-
3 o teme "XHUMHUYECKHE PEAKIIUU content.myschool.edu.ru/04/11
B pacTBOpax IEKTPOJIUTOB"
23 OxuciauTensHo- https:.//lesson.academy-

BOCCTAHOBHUTCJIbHBIC PCAKIINH.

content.myschool.edu.ru/04/11
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Crenenp okuciaeHud. OKUCINTEID

U BOCCTaHOBHUTEIb. [Iporeccsl
OKHCJIEHUS U BOCCTAHOBJICHHS.
Baxnaenme oKUCIUTEIN 1

BOCCTaHOBHTEJIH.
34 MeTo 3JIeKTPOHHOTO https:.//lesson.academy-
(971EKTOHHO-HOHHOT0) OaraHca content.myschool.edu.ru/04/11
35 DJIEKTPOJIU3 PaCTBOPOB U https:.//lesson.academy-
pacIijiaBOB BEIIECTB content.myschool.edu.ru/04/11
36 Perrenue 3a1a4 pa3inyHbIX https:.//lesson.academy-
THUIIOB content.myschool.edu.ru/04/11
37 Perrenue 3a1a4 pa3inyHbIX https://lesson.academy-
THUIIOB content.myschool.edu.ru/04/11
CucremaTu3zanus 1 000011eHNEe )
38 3HaHUH 10 TeMe "XUMHUYECKHE https:// n.academy-
S—— content.myschool.edu.ru/04/11
39 KonTponsHast padora Ne2 mo https:.//lesson.academy-
teme "XuMuueckue peakuun' content.myschool.edu.ru/04/11
[TosoxkeHre HEMETAIIIIOB B
[Tepuoanueckoii cucreme
XUMHUYeCKuX 3eMeHToB [1. 1.
https.//lesson.academy-
40 Mennenecsa u ocobeRHOCTH content.myschool.edu.ru/04/11
CTPOCHUS X aTOMOB.
dusnyeckue CBOMCTBA
HEMETAJIJIOB
ANTOTpOIIUs HEMETALIOB (Ha
https.//lesson.academy-
4 le&gi%igg??f?ﬁggg;g’m’ content.myschool.edu.ru/04/11
Bonopon. Ilonyuenue,
42 bu3nvecKre ¥ XUMHUECKUE https:.//lesson.academy-

CBOMCTBA: peaKknuu ¢ MEeTajlliaMu
1 HCMCTAJlJIaMH,

content.myschool.edu.ru/04/11
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BOCCTAaHOBUTECIILHEIE CBOICTBA.
I'mapuasl. TOrIMBHBIE 3JIEMEHTHI.

T"ajiorensl: HaxoXACHUE B
MIPUPOJIC, CIOCOOBI TIOTYICHHSI,

https://lesson.academy-

43 bu3MUECKHe U XUMUYCCKHE content.myschool.edu.ru/04/11
CBOMCTBA
T'anmorenoBogopoael. Baxkaewiine
44 Kncno;ox?cojjlepmamne https://lesson.academy-
content.myschool.edu.ru/04/11
COEMHEHUS TaJIOT€HOB
JlaGoparopHble U
[IPOMBIIUIEHHBIE CIT bl
45 I:I%nyqeiim ra.lenfre(llcoof https://lesson.academy-
content.myschool.edu.ru/04/11
[IpuMeHeHue rajJoreHoB U ux
COeqUHEHNN
Texymuil ”HCTPYKTaX IO OXpaHe
46 tpyna. [IpakTrueckas padora Ne https:.//lesson.academy-
4. Pemrenue 3KCIepUMEHTAIBHBIX content.myschool.edu.ru/04/11
3amad 1mo teme ""["agoreHsr"
Kucnopon, o30H. JlaGoparopusie
Y TIPOMBIIIJICHHBIE CIIOCOOBI
47 MOJTy4EHHUsT KACIIOPO/Ia. https:.//lesson.academy-
dusnuecKkne 1 XUMHYECKHE content.myschool.edu.ru/04/11
CBOWCTBa M MPUMCHECHHE
KHCJIOPOJIa U 030HA.
48 OKcuipl ¥ IEPOKCUIbI hitps://lesson.acarlemy-
content.myschool.edu.ru/04/11
49 Perrenue 3a1a4 pa3inyHbIX https://lesson.academy-
TUIIOB content.myschool.edu.ru/04/11
Cepa. Haxoxaenue B mpupoe,
50 COCcOOBI IOJTYYCHUS, https:.//lesson.academy-

(buznuecKkrue 1 XuMUYEeCKHe
CBOMCTBA.

content.myschool.edu.ru/04/11
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https://lesson.academy-

o1 Ceposonopox, cysbpup: content.myschool.edu.ru/04/11
Oxcup cepri(1V), oxeng
cepsl(VI). Cepaucras u cepnas
50 KHCJIOTBI 1 X COJIH. https:.//lesson.academy-
OCOOCHHOCTH CBOWCTB CEPHOM content.myschool.edu.ru/04/11
KUCIIOTHL. [IpuMenenue cepel u e€
COEJIMHEHU.
Texymui HHCTPYKTaX M0 OXpaHe
T . IIpakTrueckas Ta No
53 5.p ggﬁleHE: 3Kcnee(;;MeI;1aTi?m?{£x https.//lesson.academy-
" N content.myschool.edu.ru/04/11
3anau o Teme "Cepa u eé
coequueHus"
A3oT. HaxoxaeHue B nmpupoe,
54 CIOCOOBI TIOTYUEHUS, https:.//lesson.academy-
(bu3nyecKkre 1 XUMHUECKUE content.myschool.edu.ru/04/11
CBOMCTBAa. AMMUAK, HUTPUIBI.
Okcunpl a3ota. A3oTHucTas U
55 a30THAas KUCJIOTBI U UX COJIH. https:.//lesson.academy-
OCOOEHHOCTH CBOUCTB a30THOM content.myschool.edu.ru/04/11
KHCJIOTBIL.
S5 cooumenti Asomine httpsi/lesson.acederny-
) content.myschool.edu.ru/04/11
yInoOpeHus
docdop. Haxoxnenue B
57 MIPUPOJIE, CIIOCOOBI TTOTyICHUS, https:.//lesson.academy-
(bu3nyecKre U XUMHUECKUE content.myschool.edu.ru/04/11
cBorictBa. Dochusl u GochuH.
58 Oxcuppl ocdopa, pochopras https.//lesson.academy-
KHCJIOTA U €€ COJIN. content.myschool.edu.ru/04/11
59 ITpumenenue docdopa u ero https:.//|esson.academy-

coequHeHuil. PochopHsie

content.myschool.edu.ru/04/11
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yoOpeHust

Texymui HHCTPYKTaX 110 OXpaHe
Tpyaa. [IpakTudeckast padora Ne

https://lesson.academy-

60 6. Pemenue BK(',"HepI/IMeHTaJII:HBIX content.myschool.edu.ru/04/11
3agad 1o Teme "A3ot u pocdop u
WX COeIMHEHUS"
Yraepoa, HaX0XJIECHHUE B
npupojie. Pu3nyeckue u
XUMUYECKHE CBOMCTBA MPOCTHIX
61 BEIIECTB, 00pa30BaHHBIX https:.//lesson.academy-
yriaepoom. [Ipumenenue content.myschool.edu.ru/04/11
MIPOCTHIX BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0
COeqUHEHNN
Oxcun yranepona(ll), okcnn
yriepoaa(lV), yronbHas kuciaora
62 Mon:IIg;K(;(;[Jg; AAI;I”I[(I)/IF;I;IOprE)PII;;IIiHLII‘;I https://lesson. academy-
i content.myschool.edu.ru/04/11
yroJib, agcopoius. OysiepeHsl,
rpadeH, yriepoHbie
HaHOTPYOKH.
63 Perrenue 3a1a4 pa3inyHbIX https://lesson.academy-
THIIOB content.myschool.edu.ru/04/11
Kpemuuii. Haxoxenue B
64 MPUPOJIE, CIIOCOOBI TTOTyICHUS, https:.//lesson.academy-
(bu3nyecKre U XUMHUECKUE content.myschool.edu.ru/04/11
CBOICTBA.
65 Oxcun xpemuusi(1V), kpeMHueBast https.//lesson.academy-
KHMCIIOTa, CHITMKATEI content.myschool.edu.ru/04/11
66 [TpumeHeHNe KPEMHHUS U €T0 https.//lesson.academy-
COEIMHEHUI. content.myschool.edu.ru/04/11
67 Pemenue 3a1au pa3nuyHbIX https://lesson.academy-
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THUIIOB

content.myschool.edu.ru/04/11

Cucremaruzanus u 00001eHue

https://lesson.academy-

68 3ganuii no reme "Hemerainsr" content.myschool.edu.ru/04/11
69 CtekIio, ero nojay4eHue, BUIbI https://lesson.academy-
CTEKJIa content.myschool.edu.ru/04/11
70 KonTtpossHast padota Ne3 o https:.//lesson.academy-
teme "Hemeramnr" content.myschool.edu.ru/04/11
IlonoxeHne METalJIOB B
[Iepnoaunueckoiil cucreme
el XUMHYECKUX DIIEMEHTOB. https.//lesson.academy-
OCOOEHHOCTH CTPOCHUS content.myschool.edu.ru/04/11
AJIEKTPOHHBIX 000JI0OUEK aTOMOB
METAJLJIOB.
ve GU3NYeCKre CBOMCTB
72 O6$6TZLPH;B I?I:)thef{e(l)mz ) hitps.//lesson.acagenmy-
’ content.myschool.edu.ru/04/11
METaJJIOB B OBITY U TEXHUKE
CmnaBbel MeTaJuioB. IloHgTHE O )
73 KOppo3uu MeTauioB. CriocoOsl https://lesson.academy-
) content.myschool.edu.ru/04/11
3aIIUTHI OT KOPPO3HH.
74 Perrenue 3a1a4 pa3inyHbIX https://lesson.academy-
TUIIOB content.myschool.edu.ru/04/11
DIIEKTPOXUMHUYECKUI P
HanpsbKeHuid MetaiioB. OOmue
75 CIIOCOOBI MOJTYYEHHS METAILJIOB: https.//lesson.academy-
THIPOMETAILTYPTHS, content.myschool.edu.ru/04/11
MUPOMETAJLTYPTrHs,
AIIEKTPOMETAIUTYPT UL
OO01mas XxapakTeprUCTHKa
MeTAILIoB IAlrp YIB! https.//lesson.academy-
76 [lepuoanueckoii cuctemsl

XUMHUYECKHUX AJIeMeHTOB. Hatpuit
Y KaJuil: mojgydeHue, Gusndeckue

content.myschool.edu.ru/04/11
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M XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX BEUIECTB U
UX COCIMHEHUH.

OO01as XxapakTepucTUKa
MetamoB || A-rpynmsl
[Tepuoanueckoit CUCTEMBI
XUMHUUYECKUX AJIEMEHTOB. Maruui

https://lesson.academy-

77 N
Y KaJIBIMIA: TIOJTyYeHUE, content.myschool.edu.ru/04/11
(bu3UYecKue U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEIECTB U X COCTUHECHUH.
78 YKEcTKOCTh BOBI U CIIOCOOBI €8 https://lesson.academy-
yCTpaHEHUS content.myschool.edu.ru/04/11
AJNIOMHHMIL: TIOJTy4EHHUE,
(bu3nyecKre 1 XUMHUECKUE https:.//lesson.academy-
79 "
CBOWCTBA, MPUMEHEHHE ITPOCTOTO content.myschool.edu.ru/04/11
BEIECTBA Y €0 COEIUHEHNN.
AmMboTepHBIe CBOIICTBA OKCHIA U
80 (bm pOKCI/I a aIIFOMUHUS g hitps://lesson.academy-
AP A ’ content.myschool.edu.ru/04/11
TUAPOKCOKOMIUICKCHI aTFOMHHMSL.
81 Perrenue 3a1a4 pa3inyHbIX https://lesson.academy-
TUIIOB content.myschool.edu.ru/04/11
Tekylmuii THCTPYKTaX MO OXpaHe
82 | 7 bemeune seenommmn hitps/lesson.academy-
’ p,, content.myschool.edu.ru/04/11
3a1a4 1o TeMe ""MeTaibl
[JIaBHBIX oArpymnm"
OO6mras xapakTepucTuKa
METAJIJIOB MOOOYHEIX HOATPYIIII
Py https.//|esson.academy-
83 (b-rpynm) Ilepuoanueckoit

CUCTCMbI XUMHWYCCKHUX
OJICMCHTOB.

content.myschool.edu.ru/04/11

52



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

Pu3nYecKue U XUMHUYECKHE
CBOMCTBA XpOMa U €ro
coenuHeHuil. OKcUibl U
rugpokcup xpoma(ll),
xpoma(lll) u xpoma(V1).
Xpomatsl U JUXPOMATBI, UX
OKHCIIUTEIbHBIE CBOWCTBA.
[Tony4yenue u npumeHeHne
Xpoma.

https://lesson.academy-
content.myschool.edu.ru/04/11

85

duznyecKkue U XUMHUYECKHE
CBOICTBA Maprasiia 1 €ro
coequHeHnii. Baxxuenmnine
coenuHenus mapranna(ll),
mapranua(lV), mapranua(VI) u
mapranna(Vll). [lepmanranar
KaJMsl, €r0 OKUCIUTENbHbIE
CBOMCTBA.

https://lesson.academy-
content.myschool.edu.ru/04/11

86

OuznuecKkue 1 XHMUIECKUE
CBOMCTBA JKEJIE€3a U €ro
coenumHeHn. OKCHUOBI,

ruApokcuabl U conu xene3a(ll) n
xenesa(lll). Tlonxyuenue u
MPUMEHEHHE JKeJie3a U ero

CIIABOB.

https://lesson.academy-
content.myschool.edu.ru/04/11

87

dusnyeckre U XUMUYECKHE
CBOMCTBA MeIU U €€ COECTUHEHUI.
[Tonyuenue u npuMeHeHHEe MeIn
U €€ COeJUHEHU.

https://lesson.academy-
content.myschool.edu.ru/04/11

88

Huuk: momydenue, GU3NYECKUE U
XHUMHUYECKHE CBOMCTBA.
[IpumeHenne nuHKa U €ro
COCJIMHEHMH.

https://lesson.academy-
content.myschool.edu.ru/04/11

89

AmboTepHbIe CBOWCTBA OKCHJIA U

https://lesson.academy-
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TUApOKCHU A HHKaA,
TUAPOKCOKOMIIJICKCHI ITMHKA.

content.myschool.edu.ru/04/11

Texymui HHCTPYKTaX 110 OXpaHe
Tpyaa. [IpakTudeckast padora Ne

https://lesson.academy-

90 8. Pemenue BKCHeI):/IMeHTaﬂLHI,IX content.myschool.edu.ru/04/11
3a11a4 1o TeMe '"MeTaibl
MOOOYHBIX MOArpyHH"
o1 Perrenue 3a1a4 pa3inyHbIX https:.//lesson.academy-
THIIOB content.myschool.edu.ru/04/11
O06o001Ienye u cucTeMaTu3amus
92 I/ISyTleEIHOFO MaTepuasa 1o TIGI:MC hitps://lesson.academy-
" " content.myschool.edu.ru/04/11
Mertamis!
93 KonTtponsHast padota Ne4 mo https:.//lesson.academy-
teme "MeTaisr" content.myschool.edu.ru/04/11
Ponbp xuMuu B 00ecrieueHNH
YCTOWYHBOTO Pa3BUTHUS
genoBedecTna. IloHsaTHE O
HAyYHBIX METOAX IMO3HAHUS U https://lesson.academy-
94
METO/I0JI0THH HAYIHOTO content.myschool.edu.ru/04/11
uccienoBanus. Haydnsie
MPUHIIMITB OPraHu3alun
XHUMHYECKOTO ITPOU3BOICTRA.
[TpoMmeInLIeHHBIE CIIOCOOBI
MOJTYYCHUS BOKHEHIIIUX BEIICCTB
Ha IPUMEPE IPOU3BOJICTBA
95 gMMI/IIZIKa (lé)ele?)ﬁ KHCJIIIOTH https://lesson.academy-
’ ’ content.myschool.edu.ru/04/11
MeTaHoJ1a). [IpoMbIILIeHHBIC
CrocOOBI IOJTYYCHUSI METAJIIOB U
CILJIaBOB.
XUMUYECKOe 3arpsi3HeHHE
% OKpY>Karolei cpebl 1 ero https:.//lesson.academy-

nociencteus. Ponbs xumuu B
o0ecreyeHnn YHEPreTHUeCKON

content.myschool.edu.ru/04/11

54



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

0€30I1aCHOCTH.

XHMHUS U 310POBbE YEIOBEKA.
JlexapCTBEHHBIE CPEACTBA.
[IpaBuna ucnonap30BaHUs

https://lesson.academy-

97 JICKaApCTBEHHBIX MIPEapaToB. 1 content.myschool.edu.ru/04/11
PoJib XuMUH B pa3BUTHH
MEIUIAHEI.
XHUMHUS U OCHOBHEIE
98 KOMITOHEHTBHI, [TUILEBBIE T00ABKU. 1 https://lesson.academy-
Posbs xuMuu B oOecrieueHnn content.myschool.edu.ru/04/11
MHIIIEBON OE30MMaCHOCTH.
KocMmernueckue u napdromepHbie
cpeacTBa. bertoBas Xxumus.
99 ITpaBua Ge30macHOTO 1 https:.//lesson.academy-
HCIIOJIb30BAHMUS TIPENapaToB content.myschool.edu.ru/04/11
OBITOBOM XMMHUH B IIOBCEIHEBHOMN
JKU3HU.
100 smeime cpomenmme | 1 hitps:/lesson.academy-
content.myschool.edu.ru/04/11
Martepuaisl (IIEMEHT, OCTOH).
XUMMS B CEIIbCKOM XO3SMCTBE. .
101 Opranndeckre 1 MUHEPATbHbBIE 1 https://lesson.academy-
content.myschool.edu.ru/04/11
yIoOpeHus.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIC
102 MaTepHalibl, KPacKH, CTEKIIO, 1 https.//|esson.academy-
KepaMuka. Marepuaibl 11s content.myschool.edu.ru/04/11
NIEKTPOHUKH. HaHOTEXHOIOTHH.
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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