


MNOACHUTEJBHASA 3AIIUCKA

Pabouvas nporpamMma Mo XMMHU Ha YpOBHE CpeIHEro ooiero odpa3oBaHus pazpaboTaHa
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3yibTaraM ocBoeHHs (enepanbHOl  00pa3oBaTebHON
mporpaMmMbl cpegaero obmiero oopaszoBanusa(®OIl COO), npexacraBieHHbIX B DegepanbHOM
rocyJapcTBEHHOM oOpazoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu mnpernojiaBaHUs
y4eOHOro TpeaMeTa «XUMHUsS» B 00pa30BaTeIbHBIX OpraHu3anusx Poccuiickoir demeparum,
peaM3yIONUX OCHOBHBIE 00pa30BaTeIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEeHUH «CTpaTeruu
pa3Butus Bocriutanus B Poccuiickoit ®denepanmu Ha nepuoxa a0 2025 roma» (Pacmopspkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMmus Ha YpPOBHE YIUIyOJIEHHOTO U3YYEHHS 3aHUMaeT Ba)KHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4JHOro oOpa3zoBanus yuammxcs 10-11 wimaccoB. HM3ydenuwe mnpeamera,
peamuzyemMoe B YCHOBUSAX JUGPEPEHIMPOBAHHOTO, MPOQUIBHOTO OO0y4eHHus, MPU3BAHO
obecrieunTh 001Ie00pa30BaTENFHYI0 U OOMIEKYJIBTYPHYIO MOJITOTOBKY BBIITYCKHHUKOB IITKOJIBI,
HEOOXOMUMYIO ISl aJalTalud MX K OBICTPO MEHSIOIIMMCS YCIOBHSM KH3HU B COIIMyME, a
TaKXKe JJIS TPOJOIDKEHHsS OOYYCHHS B OpTaHW3AIsIX MPOo(ecCHOHAILHOTO O00pa30BaHHS, B
KOTOPBIX XUMHUS SBJISCTCS OJTHOM U3 MPUOPUTETHBIX TUCIIUTLINH.

B mporpaMmMe mo XMMHM Ha3HaueHUE TMpeAMeTra «XUMHUS» TMONy4aeT MOAPOOHYIO
WHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojararommumu noinoxernusmu ®PIOC COO o
B3aMMOOOYCIIOBICHHOCTH LeJIeH, CoJiepKaHus, pe3yIbTaToB 00yUeHHU U TpeOOBaHUNA K YPOBHIO
MOJAITOTOBKHM  BBIMTYCKHUKOB. CBUAETEIHCTBOM TOMY SIBJISIIOTCSA CIEAYIOLIUE BBINOJIHIEMbIE
MPOrpaMMOi MO0 XUMUU (DYHKIIUU:

e UH()OPMAIIMOHHO-METOINYECKasl, pealu3alus KOTOpoill oOecreunBaeT MOIydYeHHE
MPEeICTaBICHUS O ILIENSAX, COAEepXKaHUM, OOIIel cTpareruu OoOydeHHs, BOCIUTAHUS U
pa3BUTHS O0YYAIONIUXCSA CPEACTBAMH MpPEaMETa, U3yd4aeMOro B paMKaX KOHKPETHOTO
po s

® OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpass  TpeIyCMaTpUBAeT  OIpeJeICHUE:
NPUHIMIIOB  CTPYKTYpPUPOBAHHUA U  IOCJIEIOBAaTEIbHOCTH H3Y4YEHHSI y4eOHOTo
MaTepuana, KOJMYCCTBCHHBIX M KAYECTBEHHBIX €ro XapaKTCPUCTHK; TMOJAXOAOB K
(OPMHUPOBAHUIO COJIEPHKATEIHLHOM OCHOBBI KOHTPOJII M OIEHKH 00pa30BaTebHBIX
JOCTHDKCHUHM OO0ydYaromuxcs B pPaMKax HMTOrOBOM arrectauud B (OpME €IUHOTO
roCy/IapCTBEHHOI0 SK3aMeHa 10 XUMUHU.

[Tporpamma aJist yriayOGin€HHOTO U3yUEHUsT XUMHHU:

¢ YCTAaHaBJIMBACT MHBAPUAHTHOC NPCIMCTHOC COACPIKAHUC, o0s13aTeIbHOE AJis1 U3yUCHUS
B paMKax OTHEJNBHBIX  MNpoduWiel, TMpemxycMaTpUBaeT  paclpeleiieHue H
CTPYKTYpHUPOBAaHHE €r0 MO KJIaccaM, OCHOBHBIM COJIEP’KaTeIbHBIM JIMHUSM/pa3zesiaM
Kypca;

e 1aéT MpUMEPHOE pacmpesiesieHne Y4eOHOTO BpeMeHH, pEeKOMEHIYEMOTr0 ISl U3YUCHHUSI
OTJICTBHBIX TEM;

e [peasiaraeT MPUMEPHYIO TMOCIEIOBATEIbHOCTh W3Y4YeHHs Y4eOHOro marepuana C
y4€TOM JIOTUKH TTOCTPOCHHS KypCa, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e 1aéT METOAMYECKYI0 HWHTEpIpeTaluio Ieled W 3aJady HU3yYeHus MpeaMera Ha
yriIyOJ€HHOM YpPOBHE C Y4Y€TOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHETrO
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTePUCTUKHU IUIAHUPYEMbIX pe3yJIbTaTOB
OCBOCHHMSI OCHOBHOW 00pa3oBaTelbHON MPOTpaMMbl CPETHETO OOIIEero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHJIOB
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y4eOHO-1103HaBaTeIbHBIX JEMCTBUH OOYYarolerocsi IO OCBOCHHUIO COJEpKAHUs
peamMera.

[Io BceM Ha3BaHHBIM TO3MIMSAM B [porpaMMme IO XHMHU HPeTyCMOTPEHa
MIPEEMCTBEHHOCTh C OOYYeHHEM XHMMHU Ha YpOBHE OCHOBHOTO o0Iero oopa3oBaHus. 3a
mpejaejaMi  yCTAHOBJICHHOH TIMPOrpaMMOM [0 XUMHH  00s3aTeNIbHOM  (MHBapHAHTHOM)
COCTaBJIAIONIEH cofepKaHusl yueOHOTo IpeaMeTa « XUMHUsD» 0CTaéTcs BOZMOXKHOCTB BBIOOpPA €ro
BapUaTHUBHOW COCTABIISIFOIIECH, KOTOpas JI0JKHA OMPEENIATHCA B COOTBETCTBUU C HallpaBJICHUEM
KOHKPETHOT0 Npoduiisi 00yYeHHU .

B cootBerctBUM ¢ koHuHenTyalbHbIMU mnojoxeHusmu PI'OC COO o HazHaueHUU
MpeIMETOB 0a30BOT0 U YIITyOJIEHHOTO YPOBHEH B cucTeMe TU(GepeHIIMPOBAHHOTO 00yIeHUs Ha
YpOBHE cpeHero o0miero o0pa3oBaHUs XUMHs HA YPOBHE YIIyOJIEHHOTO M3yUEHHs HaIlpaBJIeH
Ha pealu3alyi0 MPEeEeMCTBEHHOCTH C TMOCIEAYIOIIUM JTaloM TMOJIy4YeHHs] XUMHYECKOIo
o0pa3oBaHUsl B paMKaX HW3YYEHHUS CHENHaIbHbIX €CTEeCTBEHHO-HAYYHBIX M XUMHUYECKUX
JIMICIIMTUIAH B By3aX ¥ OpTraHU3aIMAX CPEIHETO MPodecCHOHATBHOTO 00pa3oBaHus. B 3Toil cBs3u
M3y4YeHHE TpeaMeTa «XHUMHUS» OpPHUEHTHUPOBAHO TPEUMYIIECTBEHHO Ha pacUIMpeHue u
YIayOJIeHHEe TEOPEeTHYECKOW W TPAKTHYECKOW IOATOTOBKH OOYYarOMIUXCS, BBIOpPABIINX
orpeeN€HHbIA Mpodmib 00yUeHHs, B TOM YHCIE ¢ MEPCHEKTUBON MOCTIENYIOIIEro NoayYeHus
XUMHYECKOT0 00pa30BaHUs B OpraHU3aIuaX MpodeccuoHaIbHOro oOpa3oBanus. Hapsaay ¢ aTum,
B cBere TpeboBanmii ®I'OC COO K IUTaHHPYEMBIM pe3yibTaTaM OCBOEHHUsS (eaepaabHOU
00pa3oBaTebHONW MPOTPaMMBI CPETHETO OOIIeT0 0Opa3oBaHUs H3yUCHHE MpeaMeTa « XHUMUS»
OPUEHTUPOBAHO TAKK€ Ha pEeIIeHUE 3a/1a4 BOCHUTAHUS U COLMAIBHOIO Pa3BUTUS O0yYarOIUXCs,
Ha (OPMHUPOBAHUE Y HUX OOIIEHHTEIUIEKTYyaIbHBIX YMEHUN, YMEHHI palliOHAIN3AIMN y4eOHOTO
TpyAa ©  OOOOHIEHHBIX CHOCOOOB  JIEATENILHOCTH, HMMEIOIMX  MEXIUCIUITHHAPHBIH,
HAAMPEIMETHBIN XapakKTep.

CocraBisiroliuMu  1ipeiMeTa «XUMUS» Ha YPOBHE YIIIyOJEHHOrO H3Y4YEHHS SIBISIOTCS
yrayOnéuneie Kypchl — «Oprannueckas xumus» U «OOmas U Heopranudeckas xumus». llpu
oTpesiesieHuu MOJIXO0J0B K OTOOpY M CTPYKTYPHOM OpraHM3alH COAEpX aHHUs 3TUX KypcoB B
IporpamMme 1o XUMHUH 3a ocHOBY HpuHATH nojoxeHus ®I'OC COO o paznuuusx 6a30BOro u
yriyOIEHHOTO YPOBHEH H3ydeHUS TIpeaMeTa.

OcHoBy cojaepkaHusi KypcoB «Opranmdeckas xumusi» u «OOmas ¥ HeopraHHYecKas
XMMUSD» COCTABIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHHii, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO H3YyY€HHUS MpeaMeTa. JTa CUCTeMa 3HAHUU IOIydaeT OINpeaeNEHHOE TEOPETUYECKOe
JIOTIOJTHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoipIIMKA  00BEM
(dakTonormueckoro MaTepuana. Tak, Ha yriryOJ€HHOM ypOBHE M3ydYeHHsI MIpeaMeTa oOecrieueHa
BO3MOKHOCTh 3HAQUUTEIIHOTO YBEJIMYEHUS O00bEMa 3HAHMM O XUMHUECKUX 3JIEMEHTaX H
CBOMCTBaX UX COEJIMHEHUN HAa OCHOBE PAaCUIMPEHUS U YIUIyOJIEHUS IPEICTaBICHUN O CTPOCHUU
BEIIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX MPOTEKaHHs peakIUii, paccMaTpUBAaEMbIX C
TOUYKH 3pEHUS XUMHUUECKONH KUHETHKH U TEPMOJIMHAMUKHU. V3yueHue nepruoguueckoro 3akoHa u
[lepuonuyeckoif  CUCTeMBl ~XHMHYECKHX DJIEMEHTOB  0Oa3UpyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPECTABICHUAX O CTPOCHUHU aTOMa. XUMUUECKas CBA3b OObSICHSETCS C
TOYKU 3pEHHsI PHEPreTHYECKUX HU3MEHEHHUH npu e€ o0pa30BaHUHM M pa3pyLIeHHH, a TaKXKe C
TOYKHA 3peHHsl MeXaHHM3MOB €€ oOpa3oBaHHsA. l3ydyeHue THIIOB peakIuid OMOJIHASTCS
(hopMHUpOBaHHEM NPECTABICHUN 00 3IEKTPOXMMHUUYECKUX MPOIECCcax M 3IEKTPOJIN3E PACIIaBOB
U pPacTBOPOB BeNIECTB. B Kypce opraHHYeckod XHMHHU IPU PACCMOTPEHUU PEAKIIMOHHOMN
CIOCOOHOCTH COEMHEHUH ynenseTcss oco0oe BHUMaHHe BolpocaM 00 3JIeKTPOHHBIX 3¢ ¢deKkrax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKITH.

Ocoboe 3HaYeHHe UMEET TO, YTO Ha COJEpKaHHE KYpPCOB XHUMHH YIIyOJIEHHOTO YPOBHS
U3YyYEHUS JUId KJIAacCOB ONpeAeia€HHOro mpodmis (IVIaBHBIM 00pa3oM Ha HUX CTPYKTYpY H
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XapakTep JOMOTHEHHH K 00IIel cucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEXHBIC
npeaMmetsl. Tak, HampuMmep, B COJEPKAHMW MpPeaMeTa Uil KIACCOB XHMHKO-(PH3NIECKOTO
npoduns Gomnpiioe 3HaYeHHE OYAyT UMETh AJIEMEHTHI Y4eOHOTO MaTepuaja Mo oOmeld XUMUH.
[Ipu u3yueHum mnpeaMera B JAHHOM Ccliyyae akIeHT OyJeT cielaH Ha OOLIHOCTh METOJ/IOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS TEOpHs
(MomekymsipHasi Teopusi B (U3WKE), 3aKOHBI COXPAaHEHHS MacChl W DHEPTruH, 3aKOHBI
TEPMOINHAMHUKH, dJIEKTPOIHN3a, IPEACTABICHUS O CTPOSHUH BEIIECTB U APYTOE.

B T0 %€ BpeMs B coJiepyKaHUU MPEeAMeTa s KJIACCOB XMMHUKO-OMOIOTHYECKOTO TPOGUIIS
00NN yAENbHBIM Bec OyaeT MMEeTh opraHuueckas xumus. B aTom ciyudae mpenocraBisercs
BO3MOXHOCTB U1 O0Jiee 0OCTOSTENHHOTO PACCMOTPEHUS XUMUYECKOW OPraHn3aluy KJIETKH KakK
OMOJOTMYECKOH CHUCTEMBI, B COCTaB KOTOpPOM BXOIST, K IpUMEpPY, TaKUe CTPYKTYpHbIE
KOMITOHEHTBI, KaK JHUMHIbI, OCNKH, YTIIeBOAbI, HyKJICHHOBBIE KHCIOTHI U japyrue. [Ipu sTom
3HaHHUA O COCTaBe M CBOMCTBAaX IpeICTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’KaT OCHOBOH JJisl U3y4EHHUs CYIIHOCTU MPOLECCOB POTOCUHTE3A, IbIXaHUs, MUIIEBAPECHUS.

B mnane QopmupoBaHusi OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUsS OOIICHAYYHBIX
METO/IOB [TO3HAHUS U OIbITA IPAKTHUECKOTO MPUMEHEHHsI HAYUHBIX 3HAaHUN W3yUYEeHHE MpeaMeTa
«Xumus» Ha yriayOn€HHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C y4eOHBIMU
MpeMeTaMu, BXOISIIIMMHU B COCTaB MPEIMETHBIX 00macTeil « EcTecTBeHHO-HAyYHBIE TIPEMETHI»,
«MaremaTtuka u nHpopmaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Ipn u3yueHum ydeOHOrO TpeaMeTa «XUMHUsS» Ha YrIyONEHHOM ypoOBHE TaKXke, Kak Ha
YpPOBHE OCHOBHOTO M CpexHero oomero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeid
MEePBOCTENIEHHOW 3HAYUMOCTU SBJseTcs (DOPMHpOBaHME OCHOB HAYKHM XUMHUHU KakK 00JacTu
COBPEMEHHOT0 €CTECTBO3HAHMSI, IPAKTHUYECKON JEesATeNIbHOCTH YeJIOBeKa U OJHOro U3
KOMITOHEHTOB MHPOBOM KyJbTyphl. Perienne 3Toit 3aiaun Ha yriyOJIE€HHOM YpPOBHE M3ydeHUs
IpeaMeTa NpeanoaraeT peajn3aluio TakuxX Lesei, Kak:

e (QopmupoBaHUE TPEICTABICHUN: O MATEPUATHLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTIX

1 MMO3HABa€MOCTH SIBJIICHUI MIPUPOJIBI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAYK U
e Benyled poiau B 00ecreyeHUH YCTOMUMBOTO pa3BUTHS YEIOBEUYECTBA: B PEIICHUU
MpoOJieM SKOJIOTHYECKON, PHEPreTUYECKOW M MUIIEeBOM O€30MacHOCTH, B Pa3BUTHH
MEJUIIMHBI, CO3JMaHUHM HOBBIX MATEPHANIOB, HOBBIX WCTOYHHKOB DJHEPIHH, B
o0ecreyeHuu paLOHAIBLHOTO [IPUPOIONIOIL30BaHUS, B (dhopmupoBaHUU
MHPOBO33PEHHUS U 001N KyJIbTYphl YEIOBEKA, a TAK)KE SKOJIOTHUYECKH 00OCHOBAHHOTO
OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOI cpejie;

® OCBOCHHME CHCTEMBl 3HAHUM, JICKAIIMX B OCHOBE XHMHYECKOM COCTaBISIOLICH
€CTeCTBEHHO-HAYYHOU KapTHHBI MHpa: (yHIAaMEHTAIbHBIX TOHATHUN, 3aKOHOB U
T@OprI XUMHHU, COBPCMCHHBIX Hpe,Z[CTaBHGHI/Iﬁ O CTPOCHHUHM BCHICCTBA Ha PA3HBIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJUHAMHYCCKUX W KHUHETUYCCKHUX 3aKOHOMEPHOCTSX MPOTEKAHMUS XHMHUYCCKUX
peaxiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 00X
HAaYUYHBIX ONPUHOUIIAX XUMHUYCCKOI'O MPOU3BOJACTBA,

e (QopmupoBaHue Yy OOYYalOMIMXCS OCO3HAHHOTO TOHMMAaHUA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHUYCCKUX 3HAHUU JJIsL 00BSICHEHUS KIIFOUYEBBIX Hﬂeﬁ n HpO6J’I€M
COBPEMEHHOM XUMUU, AN OOBSCHEHUS M MPOTHO3UPOBAHUS SIBICHUN, HMEIOLINX
CCTCCTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEUICHHUsI MPOOIEeM, CBS3aHHBIX C
XUMHEH, TPOTHO3UPOBAHUS, aHAIW3a H OINEHKH C TMO3UIUN IKOJIOTUYECKOU
0C30MaCHOCTH TOCJCACTBHUN OBITOBOM M MPOU3BOJCTBEHHOW JICATEIHHOCTH YCIIOBEKA,

CBSI3aHHOW C XUMHYECKHM IPOU3BOJICTBOM, HCIIONB30BAHHEM W IepepaboTKOU
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BECIIICCTB;
yrayOneHue NpeaCcTaBiICHUM O HAy4yHBIX METOAaX MO3HAHUSA, HEOOXOAMMBIX IS
MPUOOPETEHUsT YMEHHI OPUEHTUPOBATHCA B MUPE BEUIECTB U OOBSICHEHHS XUMUYECKUX
SIBAICHUM, WMEIIIMX MECTO B TMPUPOJE, B TPAKTUYECKOM JEATETbHOCTH U
OBCEIHEBHOM KU3HU.

B mnnane peanuzanuu MepBOOYEPEIHBIX BOCIHUTATEIbHBIX M Pa3BUBAIOMIMX (YHKIUH
LEJIOCTHOM CHUCTEMBI cpeHero oduiero oOpa3oBaHUsS NMPH U3YUYEHUH IpenMeTa «XHMHsS» Ha
yIayOI€HHOM YPOBHE 0CO0YIO0 aKTyallbHOCTh MPHOOPETAIOT TaKUE [IETH U 33/1a4H, KaK:

BOCIUTAaHUC YOCKICHHOCTH B TI03HABACMOCTH SBJICHUN MPHUPOJBI, YBAKCHUS K
MpoIieccy TBOPUYECTBA B OOJIACTH TEOPETHUYECKMX W NPUKJIAIHBIX HCCICIOBAHUN B
XUMHUH, POPMHUPOBAHUE MUPOBO33PCHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHEC MOTUBAIMM K OOYyUCHHIO M MO3HAHUIO, CIIOCOOHOCTECH K CAMOKOHTPOIK) U
CaMOBOCITHTaHHIO Ha OCHOBE YCBOCHHSI O0IIEUETOBEUECKIX IIEHHOCTEH;

pa3BUTHC  TIO3HABATCIBHBIX  WHTCPECOB, MHTCIUICKTYQJbHBIX W TBOPYCCKHUX
crocoOHOCTe o0yvarommxcsi, GOpMUPOBAHUE Y HHUX CO3HATEIHHOT'O OTHOIICHUS K
caMOOOpa30BaHMIO W HENPECPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIHCHIHOM
npoeCCHOHAILHOW U OOIIECTBEHHOW NESTETLHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOCMY 3/10POBBIO M MMOTPEOHOCTH B 3/10pOBOM 00pase XNU3HH;

(dbopMupoBaHHEe YMEHHH W HAaBBIKOB Pa3yMHOTO IPHPOJIONIOIB30BAHUS, Pa3BUTHE
9KOJIOTUYECKON  KYJbTYpbl,  NPHOOPETEHHWE  OmbiTa  OOIMIECTBEHHO-IOJE3HON
9KOJOTMYECKOH AEATETHHOCTH.

O01iee 4MCiIO 4acoB, MPEAYCMOTPEHHBIX JUIsl WM3Y4YEHMsS] XMMMM Ha yriayOJIeHHOM YpOBHE
cpenHero obuiero obpaszoBanus, cocrapnseT 306 yacos: B 10 kimacce — 136 ydaca (3 yaca B
Heneno), B 11 knacce — 170 gaca (3 yaca B Hefen0) .|



COJEP)KAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTndyeckne 0CHOBBI OPraHUYeCKO XHMHH.

IIpenmMer W 3HayeHME OPraHUYECKOW XHUMMM, MPEACTABICHUE O MHOroodpasuu
OPTraHUYECKUX COETUMHEHUH.

DJIEKTPOHHOE CTPOCHUE aTOMa YIJIEPOAA: OCHOBHOC M BO30YXIEHHOE COCTOSIHHUSA.
BanenTHble BO3MOXXHOCTH atoma yriepoja. XUMHUYECKasi CBS3b B OPraHUYECKUX COEIUHEHUSX.
Tunsl rubpuau3anuy aTOMHBIX opOuTanel yriaeposna. MexaHu3mbl 00pa3oBaHUsl KOBaJEHTHON
cBsi3U (OOMEHHBIN U JTOHOPHO-AaKLENTOPHBIN). THUIBI TepeKphIBaHUsI aTOMHBIX OpOHUTAJICH, O- U
n-cBaA3u. OnuHapHasi, ABOHHas M TpoiHas cBaA3b. CrocoObl pa3pbiBa CBs3CH B MOJIEKyJax
opranudeckux Beuiects. [loHsTHE 0 CBOOOIHOM pajuKaie, Hykjaeopuie u 3JIeKTpoduIe.

Teopuss cTpoeHMst oOpraHudeckux coearHeHnid A.M. byriaepoBa M COBpEMEHHBIE
NPEJCTaBICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHHUE TEOPUU CTPOCHUSI OPraHUYECKUX COCAMHECHU.
MonexkynsipHble W CTPYKTypHbie Gopmyibl. CTpyKTypHbIE (OpPMYIJIBI DPa3IUYHBIX BHJIOB:
pa3BEépHyTas, CcOKpall€HHas, ckenerHas. M3omepus. Buasl u3omepuu: CTpYKTypHas,
NPOCTPAHCTBCHHAS. OJCKTPOHHBIE JPQPEKTHI B MOJICKYJaX OPraHMYECKUX COCAMHCHUU
(MHIYKTUBHBIN 1 Me30MEpHBIN 3P PEKTHI).

[IpencraBnenne o kinaccupuKay opraHnueckux BemecTs. [ToHsaTre o GyHKIMOHATBHON
rpynne. I'omosnorusi. 'omonoruueckue psaael. Cuctemarnueckas HOMEHKIJIATypa OpraHU4eCKUX
coenuHenunit (IUPAC) u TpuBranbHble HA3BaHUS OT/IEIbHBIX NMPEACTaBUTENCH.

OcobenHoctn W KjnaccuuKkauus  OpraHMdyeckux  peakumid.  OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMM B OPTaHUYECKON XUMHUHU.

DKCrepUMEHTAIbHBIE METO/Ibl M3YYEeHMsI BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
o0Opa3laMn OpraHMYeCKMX BEIIECTB W MaTepHalaMy Ha MX OCHOBE, ONBITHI MO MPEBPALICHUIO
OpraHMYeCKMX BELIECTB MpH HarpeBaHuu (TulaBieHue, OOyrJiIMBaHUE W TOPEHHE),
KOHCTPYHUPOBAaHUE MOJIEIEH MOJIEKYJ OPTaHUYECKUX BEIECTB.

Yriesonopoasl.

Anxkanbl. ['oMoioruyeckuii psan ajakaHoB, oOmas (Gopmyiia, HOMEHKIATypa U U30MEpHs.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ AlKaHOB, SP -THOPHIM3ALs aTOMHBIX
opburaneit yriepoaa, 6-cBa3b. Ou3nueckue CBOMCTBA aJKaHOB.

XUMHUYECKNE CBOMCTBA aJKAaHOB: PEAKLMU 3aMELIEHUS, H30MEPHU3aLUK, IErHIPUPOBaHus,
OUKIW3alWd, THMPOJIN3a, KpeKuHra, ropenus. IIpeacraBienme o0 MexaHM3ME peakInd
PaaMKaIbHOIO 3aMELICHHUS.

Haxoxnenue B npupose. CriocoObl MosryueHHus U MPUMEHEHUE aJIKaHOB.

Huxnoankansl. O6mas ¢popmyna, HOMeHKIaTypa u nu3omepusi. OcCOOEHHOCTH CTPOEHHS U
XMMHYECKHX CBOMCTB MaJbIX (IMKJIONPONAH, NHMKIOOYTaH) W OOBIYHBIX (LMKIIOIEHTAH,
[IUKJIOT€KCaH) HUKIoankaHoB. CriocoObl MOTyUYeHHs U MPUMEHEHUE LINKIIO0AJIKaHOB.

Anxkensl. ['omonorndyeckuil psij aakeHoB, o0mas ¢popmyiia, HOMEHKIATypa. DIEKTPOHHOE
U [POCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AIKEHOB, Sp>-THOPHIM3AIlMsS aTOMHBIX OpOHWTasei
yriaepoja, 6- U n-cBa3u. CTpyKTypHas U reoMeTpuueckas (Luc-TpaHc-) uzomepus. Ouznueckue
CBOMCTBA aJKEHOB. XHMHYECKHE CBOMCTBA: PEAKIUHU IPUCOCIMHEHMS, 3aMELICHHA B O-
IIOJIOKEHHUE TIpU JBOMHON CBs3U, NoJiMMepu3auuu U okucieHus. llpaBuno MapkoBHHKOBaA.
KauecTBeHHbIe peakiiny Ha ABOIHYIO CBsi3b. CIIOCOOBI MOTyYeHHS M TPUMEHEHHUE aJIKEHOB.

Ankaguensl.  Kiaccupumkamms — ankagueHoB  (CONpSDKEHHBIE,  M30JMPOBAHHEIE,
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Kkymynupoganuvie). (OCOOEHHOCTH JJEKTPOHHOTO CTPOCHHUS W XHUMHUYECKHX CBOMCTB
conpsikE€HHBIX JUeHoB, 1,2- u 1,4-npucoeaunenue. Ilomumepusanusi conpsukEHHBIX JAHEHOB.
CnocoOblI MoTy4eHnus ¥ TPUMEHEHNE aJIKaIUeHOB.

AnxuHbl. ['oMonorndeckuil psia aqkuHOB, oOmas (opMmysa, HOMEHKIATypa U U30MEpPHsL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, SP-THOpUAM3AIMs aTOMHBIX
opbutaneit yriaepoma. dusnyueckue CBOWCTBA aJIKWHOB. XHUMHUYECKHE CBOWCTBA: pEaKIUU
MPUCOEAMHEHUSI, JUMEpPU3AlUd U TPUMEpU3allK, OKHcIeHus. KucioTHble cCBOWCTBA alKUHOB,
HUMEIOIINX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBIE peakiMy Ha TPOHHYIO CBsA3b. CrocoObI
MOJIy4YEHHUS U IPUMEHEHUE aJIKUHOB.

ApomaTtHyeckue yriaeBoopos! (apeHsl). ['oMomorudeckuii psizt apeHoB, oomas popmyna,
HOMEHKJIATypa U M30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI OeH307Ia.
dusnyueckue CBOWCTBA apeHOB. XHWMHUYECKHE CBOWCTBA OCH30JIa M €ro TOMOJIOTOB: PEaKIIUU
3aMelIeHus] B OCH30JbHOM KOJIbLIE M YTJIEBOJOPOJHOM pajHKalle, PeaKIUud MPUCOETUHEHUS,
OKHCJIEHHE TOMOJIOToB OeH3ona. [IpencraBnenrne 00 OpUEHTUPYIOIIEM JCUCTBUH 3aMECTHUTENEH
B OEH30JILHOM KOJIbLIE Ha TpUMEpe alKWIbHBIX paJMKalioB, KapOOKCHIBbHON, THIPOKCUIBHOM,
aMUHO- U HUTPOrPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHMYECKHUX CBOMCTB CTHpOJIA.
[Homumepuzamust  ctupona.  CrocoObl  MONydeHUs] M NPUMEHEHHE  apOMaTHYECKUX
YIJIEBOJOPOIOB.

[Tpuponusiii ra3. [lomyTHble HedTsHBIE Ta3bpl. HedTh u €€ mpouncxoxaeHne. KameHHBIN
yrojib U TPOAYKTHl ero mepepadotku. CrocoObl mepepaboTKu HePTH: NEeperoHka, KPEeKUHT
(TepMHYECKUH, KaTaTUTUYeCKUN), pUPOPMHUHT, mUpoin3. [IpoaykTel mepepaboTku HedTH, UX
MPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnueckas CBSA3b MEKAY PA3NUUYHBIMU KJIACCAMH YTIIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOJIHBIX YIJIEBOJOPONOB. Peakiuu 3amelnieHus
rajloreHa Ha TUAPOKCOTPYIITY, HUTPOIpYMIly, LHMAaHOTPYIIy, aMuHOrpymmy. [leiicTBue Ha
rajJoOreHIpPOU3BOJIHBIE BOJHOTO M  CIHMPTOBOrO  pacTBopa WENoUH. B3aummopeincreue
JUTaJIOTEHAJIKAHOB C MarHMeM M IMHKOM. lloHATHE O MeTalyioOpraHn4ecKuX COEIUHEHUSIX.
Hcnonp3oBaHue TalOreHIPOM3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE M IPU CHUHTE3E
OpPraHMYECKUX BEILECTB.

DKCrepUMEHTAlIbHbIE METOJbl H3Y4YEHHsS] BEIIECTB M MX [MPEBpalllEeHUil: HU3ydeHue
(¢u3NYEeCKUX  CBOMCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTH),  KAa4eCTBEHHBIX  peaKIMi
YIJIEBOIOPOJIOB PA3IMYHBIX KilaccoB (oOeciBeurBaHHe OPOMHON MM HMOJHOM BOJBI, pacTBOpa
NepMaHTaHaTa KaJus, B3aUMOJICHCTBHE aleTH/IeHa C aMMHAa4HbBIM pPAacTBOPOM OKCHA
cepebpa(l)), kauecTBeHHOE OOHapy)KeHHe yriiepoJa M BOJOPOJa B OPraHUYECKHX BELIECTBAX,
MOJIyYeHHEe STHJIEHAa M HM3Y4YeHHE €ro CBOWCTB, O3HAaKOMJIeHHME C Kojutekuusamu «Hedte» u
«Yromp», ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJIEJITUPOBAHUE MOJEKYII
YIJIE€BOAOPOIOB U raJION€HIIPOU3BOIHBIX YIIIEBOI0POIOB.

Kucnopoacoaepxanue opraHn4ecKue cCOeJHHEHHUs.

[IpenenvHble ogHOaTOMHBIE cnUpThl. CTpoeHME MOJIeKyn (Ha NpUMEpPE METAHONA H
sTa”ona). ['omonornueckuit psa, oduas GopMyna, H30MeEpHsl, HOMEHKIATypa U Kiiaccu(pUKaIIHsL.
Du3NUecKue CBOWCTBA MpEAETbHBIX OJHOATOMHBIX CIUPTOB. BOJOpOaHBIE CBS3U MEXITY
MOJIEKYJIaMH ~ CIIUPTOB. XHUMHYECKHE CBOWCTBA: pPEAKIMM 3aMEIleHUs, JAeTHApaTaiui,
OKHCJICHHS, B3aUMOJICHCTBHE C OPTAaHUYECKUMHU U HEOpraHMYECKUMH KucloTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHBIE CIUPTHL. [leficTBHEe »TaHONA M METaHOJAa HAa OPraHu3M YeJOBeKa.
CriocoOblI 1oTyueHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[IpocTteie 3¢upbl, HOMEHKIaTypa U n3omepusi. OcoOEHHOCTH (PU3MYECKHX M XUMHUYECKHX
CBOMCTB.

MHOroaTOMHBIE CHUPTHI — ATUICHTIUKONb W TNHLEpUH. DU3NYECKHEe U XUMHYECKHE
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CBOMCTBa: peakluu 3aMEIIeHUs, B3aUMOJCHCTBHE C OPraHUYeCKUMH M HEOPraHHMYECKUMU
KHCJIOTaMHU, Ka4eCTBEHHAs PEaKIMs Ha MHOTOATOMHBIE CIIUPTHL. lIpencraBiieHne o MexaHU3Me
peakuuii HykiaeoduapHOro 3amenienus. [eiicTBie Ha opranu3M denoBeka. CrocoObl MOTyYeHHUS
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enoi. CTpoeHHE MOJIEKYJIBI, B3aUMHOE BIIMSHUE THIPOKCOTPYIIHI M OEH30JBHOTO SIIpa.
Ouznyeckue cBoicTBa (henoma. OCOOEHHOCTH XUMHUYECKHX CBOWUCTB ¢eHona. KauecTBeHHBIE
peaknuu Ha ¢eHon. TokcmyHocTs ¢eHona. CrocoObl TMOMyYeHUs W TpUMEHEHHe (eHoJa.
®enondopmanbaeruiHas cCMoa.

KapOoHumnpHBIE COEIMHEHUST — aNbJETHABl U KETOHBL. DIEKTPOHHOE CTPOCHHE
KapOOHMIBHOW rpynmbl. ['oMonormueckue psibl alnbIeTUIOB M KETOHOB, oOmias (Gopmyia,
u3oMepusi M1 HOMEHKJIaTypa. DU3NYECKHUE CBOMCTBA allbJETHI0OB M KETOHOB. XHMHYECKUE
CBOMCTBAa aJIBJICTUIIOB W KETOHOB: peakuuu npucoeanHenus. OKUCIEHHWE allbJIeTHI0B,
KauecTBEHHBbIC peaKkIuu Ha anblaerujbl. CrocoObl MONy4YeHUS W TPUMEHEHUE albIeTHUIOB U
KETOHOB.

OmHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOCHHUSI MOJIEKYJT
KapOOHOBBIX KHUCIOT. M3oMmepuss U HOMeHKIaTypa. DPU3MYECKHe CBOHCTBA OJHOOCHOBHBIX
MpeieabHbIX KapOOHOBBIX KHCIOT. BoAopojHbIe CBA3M MEXIY MOJIEKyJIaMH KapOOHOBBIX
KHCIOT. XHMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakiusl 3TepUPUKAIMU, PEaKIHH C
y4acTHEM YTIIEBOJIOPOTHOTO paankaia. OCOOEHHOCTH CBOMCTB MypaBbHHOM KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHCIOT — CIIOXKHBIX dpupax. MHOrooOpaszue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIPEACIbHBIX U apPOMaTHYCCKUX KapOOHOBBIX KHCIIOT, JUKapOOHOBBIX
KHCIIOT, TUAPOKCUKApOOHOBBIX KuchoT. [IpeacraBurenut BBICHIUX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJIbBMUTHHOBAs, OJICMHOBAS, .JUHOJEBAs, JUHONEeH08as KUCIOThl. (CrocoObl
MOJIy4EHHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie »¢upsl. ['omonoruueckuit psa, obmias Gopmyrna, uzoMepus U HOMEHKIATYpaA.
Pu3nYeCcKre U XMMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIION 1 LIEJIOYHOM cpelie.

Kuper. Ctpoenune, ¢puzndeckue ¥ XUMHAYECKHE CBOWCTBA JKUPOB: THIPOJIA3 B KUCIOW U
mesouHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COMIEPIKALINX OCTATKU HETMPEAeIbHBIX KUPHBIX
KucaoT. JKupsl B Ipupoie.

MBbUIa KaK COJIH BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIEe JCHCTBHUE.

OOmass xapakTepucTuka yriaeBoaoB. Knaccudukanus yrineBogoB (MOHO-, AHM- U
nonvcaxapuibl). MoHocaxapusl: TIIOK03a, (PYKTO3a, Talakrosa, pubo3a, Ie30KCHpHOO03a.
du3nyeckrue CBOMCTBA U HaxoxjaeHue B mnpupoge. DoTtocuHTe3. XHUMHUYECKHE CBOMCTBA
TJIIOKO3BI: PEaKIUd C yYacTHEeM CIOUPTOBBIX U almbACTUAHOW TpPyNN, CIMPTOBOE U
MOJIOUYHOKHCTIOe OpokeHue. I[IpuMeHeHHe TIIOKO3bl, €€ 3HAauYeHHE B JKU3HEACATEIHHOCTH
opranusma. Jlucaxapuael: caxapo3a, MaiabTO03a M JakTo3a. BoccTaHaBnuBawlne U
HEBOCCTAHABJIMBAIONME aucaxapuabl. [waponu3 aucaxapunoB. Haxoxnenwe B Tmpupone H
npuMeHenue. llomucaxapunabl: Kpaxmal, TNIMKOT€H W lesutono3a. CTpoeHue MaKpOMONEKYI
KpaxMaja, TJIMKOT€Ha | TeUToIo3bl. DU3MYecKHe CBOWCTBA KpaxMaja W  IIEJITIOJIO3bI.
XuMHUYECKHEe CBOWCTBA KpaxMayia: THIPOJIN3, KaueCTBEHHAs PEakivs ¢ UOJOM. XUMHYECKHE
CBOMCTBA IIEJUTIONIO3bI: THAPOIIN3, MMOTydeHrne YPUPOB 1eIUTI0NI036. [ToHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIH IIENK).

DKCTepUMEHTAIbHBIE METOJbI M3yUeHHUs BEIIECTB U HMX IMPEBPAIIEHUN: PacTBOPUMOCTH
pa3IUYHBIX CIUPTOB B BOJIE, B3aHMMOJICUCTBHE 3TAaHOJA C HATPHUEM, OKHCJICHHE STHUIIOBOTO
CIIUpTAa B aJBJIETHU] HA PACKAIEHHOM MEIHOM NPOBOJIOKE, OKHUCIEHWE ATUIOBOIO CIHPTA
JTUXPOMATOM Kajusi (BO3MOXXHO HCITOJIb30BAaHUE BUICOMATEPHAIIOB), KAYECTBEHHBIE PEaKITUU Ha
anpJerunsl (¢ ruapokcuaom auammuncepedpa(l) u ruapoxcuaom meau(ll)), peaxius raumneprHa
¢ runpokcusiom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCyCHON KHCIIOTHI, B3aUMOJIEHCTBHE

8



pacTBopa TIOKO3bl ¢ rujapokcuaomM menu(ll), B3aumoneiicTBue kpaxmasia ¢ HOAOM, pelleHHe
IKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «CrupThl U heHob, «KapOoHoBbIe KUCTOTHI. CIOXKHBIE
3huphD».

A3oTcoaep:kanie OpraHnyecKne CoeANHEeHusl.

AMUHBI — OpraHu4eckue TpPOM3BOJHBIE aMmMuaka. Kiaccuduxanus aMHUHOB:
anudaruyeckue U apoMaTHYecKue; MepBUUHbIE, BTOPUUHBIE U TpeTH4YHbIe. CTpOEHUE MOJIEKYII,
oOmast ¢opMyna, u30Mepus, HOMEHKIATypa U (PU3UYECKHE CBOWCTBA. XHMHUYECKOE CBOMCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBa, aJIKMJIMPOBAaHHE, B3aMMOJECHCTBHE MEPBHYHBIX
aMUHOB C a30TUCTOM Kuca0To. ConM anKuiaMMOHUS.

AHWIVH — TIpEeICTaBUTENIb AMMHOB apoMaTHdecKoro psaa. Ctpoenue aHwiMHaA. BzaumHuoe
BIIUSIHUE TPYIIl aTOMOB B MoOJjeKyJsie aHwinHa. OCOOEHHOCTH XMMHMYECKUX CBOWMCTB aHWJIMHA.
KayecTBennble peakiuu Ha aHMIMH. CHocoObl MONy4eHUS W TNPUMEHEHHe aln(paTHUECKUX
amuHOB. [loslyueHne aHMIMHA U3 HUTPOOEH30J1a.

AMuHokucnoTel. Homenknatypa u  uszomepus. OrthenbHble TPEACTaBUTENH  O-
AMUHOKHCIIOT: IJIMLMH, allaHuH. PU3nyecKkrue CBOWCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEepHbIX OPTraHUYECKUX COCAUHEHMH, peakius IOJIMKOHICHCAIINH,
oOpa3oBaHNe NENTUIHOMN CBA3U. bruosornueckoe 3HaueHUE aMUHOKHUCIOT. CHHTE3 M TMIPOJIN3
MENTH/IOB.

benku kak mpupoansle monumepsl. IlepBuyHasi, BTOpU4YHAs M TpeTHYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: THMAPOJIN3, JEHATypalus, KaueCTBEHHbIE pEaKklUd Ha
OeJKHU.

OKCIepUMEHTANbHBIE METO/bl M3Y4EHHUS BEINECTB M WX MPEBPAIIECHUIl: pacTBOpPEHUE
OenKOB B BOJIE, JICHATypallusi OETKOB NPU HarpeBaHWH, I[BETHBIC pEaKkIMM Ha OCJIKH, pelIeHHe
SKCIIEPUMEHTAIBHBIX 3a7ad MO0 TeMaM <«A30TcojepXkalllie OpraHUYeCKue COCTUHEHUS» U
«Pacnio3HaBaHNE OpraHUYECKUX COECAUHEHUI».

BbicokomoseKyIsIpHbIEe COCTHHEHHS.

OCHOBHbBIE TOHSTUS XUMHUHU BbICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BCHO, CTCNEHb MOJIMMEPU3aLUHU, CPEIHsAs MOJCKyJsipHas Macca. OCHOBHbIC
METO/Ibl CHHTE€3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH — [TOJIMMEPHU3ALS U ITOJIMKOHIECHCALIMSL.

ITonumepusie MAaTepUabl. IInacTtmaccel (monusTHIIEH, [IOJIUIIPOIUIICH,
HOJIUBUHUIXJIOPU/L, HOJUCTUPOII, MOJUMETUIMETAaKPUIIAT, NOJIMKApOOHATHI,
noJuATWIeHTepedTaNaT). Y TUiIN3alus U nepepadboTKa IIacTuKa.

DnacToMepbl:  HaTypajbHbBIH  KaydyK, CHHTETHYECKME Kayuykh (OyTaauEeHOBBIMH,
XJIOPOTIPEHOBBIHN, M30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypajibHbIE (XJIOTIOK, IIEPCTh, HIENK), HCKYCCTBEHHBIE (BHCKO3a, AllETaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Momumepsr  criemManbHOTO  Ha3Ha4eHWs (TE(IJIOH, KEBIap, AJIEKTPOIIPOBOJISIINE
MOJIUMEpBI, OMopa3aaracMble MOJIUMEPHI).

OKCIEpUMEHTAJILHBIE METOZbl M3Y4YEHMs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIICHUE C
oOpa3uamMu MNPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, KaydyKOB, peEIIeHHe
HKCHEPUMEHTAIbHBIX 3aa4 1o TeMe «Pacno3HaBaHue naacTMace U BOJIOKOHY.

Pacuérnsble 3aaumn.

Haxoxxaenue MonekynsapHoit GopMyJibl OpPraHMYECKOro COEANHEHHSI TI0 MACCOBBIM JI0JIIM
9JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXKICHHE MOJICKYJISAPHOH (hOpMyIIbI OpraHHYECKOTo
coenuHEHUs MO Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BellecTBa (Macce,
00BEMY) MMPOIYKTOB PEAKLINHU W/ UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOU (hOPMYIIBI
OpPraHMYECKOT0 BEILECTBA Ha OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJYYECHHS,
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OIIpeJIeNIeHUEe IO BBIX0/1a IPOAYKTa PEaKIMU OT TEOPETUUECKH BO3MOXKHOIO.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMeTHBIX CBs3ell mpU M3y4eHUH opraHudeckoil xumuu B 10 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIONB30BaHME KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX IOHATHH, TaK |
MOHATUH, IPUHATHIX B OT/IEIbHBIX IpeAMETaX €CTECTBEHHO-HAYYHOTO LUKJIA.

OOue ecreCTBEHHO-HAy4YHbIE TMOHATHUS: SIBJICHHE, HAY4YHBIM (pakT, TUIoTe3a, TEOpHs,
3aKOH, aHAJIN3, CHHTE3, KiIacCH(UKaIMs, HaOOACHUE, H3MEPEHHE, IKCIIEPUMEHT, MOJIEIb,
MO/JIEJTHPOBaHHUE.

dusnka: Marepus, aToM, 3JEKTPOH, NPOTOH, HEHUTPOH, MOJEKyJIa, IHEPreTUUECKU
YPOBEHB, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSIHHE BEUIecTBa, (hM3NUECKHE BEITMUYHMHBI,
€IMHULIBI U3MEPEHHsI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: xieTka, opraHusM, KocucTeMa, duocgepa, MeTaboNIU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEpOTPO(HBIM THN NUTaHUSA, OpokeHUe, (OTOCHHTE3, AbIXaHHE, OCNIKH,
YTJE€BObI, JKUPHI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

I'eorpadusi: mone3Hple UCKOMIAEMble, TOTTUBO.

Texnonorus: MUIICBBIC MMPOAYKTHI, OCHOBbI PAllUOHAJILHOTO MATAHWA, MOOIIHUC CPCACTBA,
MaTepHabl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASI XUMUS

Teoperuyeckne 0CHOBbI XMMHH.

AtoM. CocTaB aTOMHBIX sifiep. XuUMHUecKUil 31emMeHT. M3otomnbl. CTpoeHue 3JeKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIa. ODHEPreTHYECKHE YpPOBHUM U NOJYPOBHU. ATOMHbBIE
opoutanu. Kmaccuduxaimss XuMU4ecKuX 3JI€MEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
9JIEKTPOHOB TI0 aTOMHBIM OPOUTANSM. OJEKTPOHHBIE KOHQUTYpPAIMH aToOMOB 3JEMEHTOB
MEepPBOr0—4eTBEPTOTO TEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUH, 3JICKTPOHHBIC
KOH(UTYpAIKA HOHOB. DICKTPOOTPUIIATCIIBHOCTb.

Ilepuonuueckuii 3akoH u Ilepumoandeckass cucrema XuMHUecKux diemeHToB [[.U.
MenneneeBa. CBsi3zb nepuoanyeckoro 3akoHa U Ilepuogndeckoil CUCTEMBbI XHUMHYECKUX
3JIEMEHTOB C COBPEMEHHOM Teopued CTPOSHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX M CIOXKHBIX BEIIECTB MO TpPyHHaMm u
neproaam. 3HaueHue nepuoanueckoro 3akona J[.M. Menneneesa.

XuMuyeckasi cBsi3b. Buabl XxuMudeckod CBSI3U: KOBAJIEHTHAs, MOHHAs, MeTauindyeckKas.
Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOM CBS3U: OOMEHHBIN U TOHOPHO-aKIENTOPHBIA. DHEprus
u anuHa cBs3u. [lonsgpHocTh, HaNMpPaBICHHOCTh U HACKIIAEMOCTh KOBAJIEHTHOM cBs3U. KpaTHbie
cBsA3u. BonoponHas cBsi3b. MeXMOIEKyIJIIpHbIE B3aUMOIAECHCTBHS.

BajnieHTHOCTP W BaJIGHTHBIE BO3MOXHOCTH aTOMOB. CBSi3b 3JEKTPOHHOU CTPYKTYpbI
MOJIEKYJI C MX I€OMETPHYECKHM CTPOECHHEM (Ha IpHUMEepe COEJUHEHHH 3JIEMEHTOB BTOPOIO
nepuoza).

[IpencraBnenue o0 KOMIUIEKCHBIX —coequHeHusX. (CocraB KOMIUIEKCHOTO  HOHa!
KOMILTIEKCOOOpa3oBaresb, JIMTAHIbl. 3HAYeHHE KOMIUIEKCHBIX coenuHeHnd. [loHatue o
KOOPAMHAILMOHHOW XUMUHU.

BemectBa MOJIEKYJSIpHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. THUIBI KPUCTAIMYECKHUX
pemeToK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbIX cucreMax. McTuHHble pacTBophl. [IpeacTapieHue 0 KOIOUIHBIX
pactBopax. CriocoObl BbIpaK€HUS KOHIEHTPAIMU PACTBOPOB: MaccoBas JIOJIS BEIeCTBA B
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pacTBOpe, MOJIsIpHas ~ KOHLEHTpauus. HacellleHHblE U HEHachILIEHHBIE  PacTBOPHI,
pacTBopuMocTh. Kpucramioruaparsl.

Krnaccupukamus ¥ HOMEHKIATypa HEOPTaHWYECKHUX BEIIeCTB. TpHUBHANBHBIC HA3BaHUS
OTJIENbHBIX NIPEACTABUTEIIEN HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XUMH4YEeCKUX peakIiii B HEOPraHN4eCKOi 1 opraHndeckoil XuMUH. 3aKOH
COXPaHEHUs MacChl BEUIECTB; 3aKOH COXPAHEHHS U MPEBPALICHHS YHEPrHUH MPU XUMHYECKHX
peakiusx. TertoBble 3 PeKTbl XUMHUECKUX peakuuil. TepMOXUMUUECKUe YpaBHEHUS.

CKOpOCTh XUMHUYECKOH peaklny, e€ 3aBUCUMOCTh OT Pa3IHUHBIX (PaKTOpoB. ['oMOreHHbIE
U reTeporeHHble peakiuu. Kartanmus u kataiuzaTropsl.

OOpatumbple u HeoOpaTHMblEe peaklMd. XuMHUUeckoe paBHoBecue. KoHcTaHTa
XMMHUYECKOTO paBHOBecHA. DakTOphl, BIUSIOUIME HA IOJIOKEHNE XMMHUYECKOTO PaBHOBECHS:
TeMIepaTypa, JaBlI€HHEe U KOHIIEHTpAllMM BEIIECTB, y4acTBYIOUIMX B peakuuu. [Ipunmun Jle
[Tarensbe.

Onextponutuyeckass aucconuanus. CunbHble H - cnalble  dIeKTponuThl. CTeneHb
mucconuanuu. Cpesa BOJHBIX PAacTBOPOB: KUCIOTHAas, HEHTpaibHas, Lieno4Has. BoaopoaHsii
nokazatens (pH) pactBopa. ['maponus coneil. Peakiuu nonnoro ooMeHa.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb oOkucieHud. OKuciurens u
BOCCTaHOBHTENb. IIpomeccel OKHCIEHHMS M BOCCTAaHOBICHUS. BakHeHIMe OKUCIUTENH U
BOCCTAHOBUTENIU. MeTOJT 3JIEKTPOHHOTO OasiaHca. DJIEKTPOIU3 pPaCTBOPOB U PaCIsIaBOB BEIIECTB.

OKCHepUMEHTAJIbHbIE METOJIbl M3YyYEHHs BEIIECTB M UX HPEBpAIICHUN: Ppa3sioKEHUE
MEPOKCHJA BOAOPOJAa B NPHUCYTCTBHM KaTalM3aTOpa, MOJAEIN KPUCTAUIMYECKUX PEIIETOK,
MIPOBEJICHUE pEaKkUUid HMOHHOTO OOMEHa, OINpEeAENICHUE Cpeabl pPacTBOPOB C IMOMOUIBIO
WHIMKATOPOB, U3yUYEHNE BIUSHUS PA3INUHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEeakluu U
10JIOKEHUE XMMHUECKOTO PABHOBECHS.

Heopranuuyeckast Xummusi.

ITonoxxenne HemeramoB B Ilepuogmueckont cucreme Xumuueckux diemeHToB J[.H.
MenzeneeBa M OCOOCHHOCTH CTpPOCHMS HX aroMoB. dusnyeckue CBOICTBa HEMETAIOB.
ANOoTpOonus HEMETAJUIOB (Ha IpUMepe KUCIIOpoia, cepbl, (hocdopa u yriieposaa).

Bonopon. Tlomyuenue, Gpuzndeckue M XUMHUYISCKUE CBOWCTBA: PEAKIUU C METALIAMH H
HEMeTallJlaMH, BOCCTaHOBUTEbHBIE CBOMCTBA. [ Mapuabl. TOMINBHEBIE TIEMEHTHI.

I"anorensl. Haxoxxaenue B mpupoje, crnocoObl MOMydeHus, pU3NUecKue M XUMHUUECKue
cBoiicTBa. ['asioreHoBOOPOBl. BaxkHelmme KHCIOPOACOAEPKANE COCIUHEHUS TaJOreHOB.
JlaGopaTopHble U MPOMBIIIICHHBIE CIOCOOBI MOJTYUYEeHUs TajJoreHoB. [IpuMeHeHne rajgoreHoB u
UX COEUHEHU.

Kucnopon, o3oH. JlaBopaTopHble W TPOMBIIUIEHHBIE CIIOCOOBI IMOJyYeHHs] KHCIOPOa.
dusnyeckne M XUMHYECKHE CBOWCTBA M IPUMEHEHHE Kuciaopoga M o30Ha. Oxcuasl u
MEPOKCUIBL.

Cepa. HaxoxxneHune B mpHpoOne, CIOCOOBI IMONydeHHs, (PU3MYECKHEe W XUMHUYECKHE
coiictBa. CepoBonopon, cyiabdunsl. Oxcun cepbi(IV), okecun cepri(VI). CepHucras u cepHas
KHCJIOTHI M uX coiau. OcoOEHHOCTH CBOMCTB cepHOM KHCIOTHL. [Ipumenenue cepbl u e€
COCIUHCHUM.

A3zor. Haxoxnenue B mpupojne, cnocoObl MOMydeHHs, (QU3U4ecKrue U XUMHUYECKHEe
cBoiictBa. AMMHak, HUTpuAbl. Okcuabl a3oTa. A30THCTas W a30THAs KUCIOTHI M HMX COJIU.
OcobeHHOCTH CBOMCTB a30THOM KuCIOTHL. [IpuMeHeHue a3ora M ero coeauHeHuil. A30THBIE
yA00peHUsI.

®ocdop. Haxoxnenne B mpupone, crocoObl NOIMy4YeHHs, (PU3NIECKAE U XUMHUYECKUE
cBoiictBa. Pochunsl u ¢ochun. Oxcuabl docdopa, dochopHas kuciaora U e€ COIH.
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[Tpumenenue docdopa u ero coenunenuit. Pochopusie ynoOpeHus.

VYraepon, HaxoXAE€HHE B IpHPoOJE. AJUIOTpoIiHble Mogudukarmu. Ouznyeckue u
XMMHYECKHE CBOMCTBAa MPOCTHIX BEUIECTB, 00Opa3oBaHHBIX yriepoaoM. Okcun yriepona(ll),
okcun yraepona(IV), yronpHas kucinora U e€ colnu. AKTUBHPOBAaHHBIA YroOlb, aICOPOLIHSL.
Oymnepensl, TpadeH, yriaepomHble HaHOTPYOku. [IpuMeHeHHMe TpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIEPOJIOM, U €0 COSAUHEHUI.

Kpemuuii. Haxoxaenne B mpupoze, crocoObl MoidydeHus, (pu3nyeckue M XUMUYECKHe
cBorictBa. Oxcua kpemuusA(IV), kpemMHHEBasE KUCIIOTa, CHUIMKATHI. [[puMeHeHne KpeMHUS U €To
coenuHenuil. CTEKIo, ero Mnoxy4eHue, BUIbl CTEKIA.

[Tonoxenne Meraios B lleproanueckoil cucreMe XMMHUYECKUX 3J1IEMEHTOB. OCOOEHHOCTH
CTPOEHUS 3JEKTPOHHBIX 000J0YeK aTOMOB MeTajuioB. Ob1ue Gpu3nyeckiue CBONCTBAa METAJUIOB.
[Ipumenenne meTamuioB B ObITy U TexHHKE. CIIJIaBbl METAJIOB.

DNEeKTPOXUMHUYECKUH psii  HampspkeHud MertayioB. OOmue crmocoObl  MOMydeHUs
METaJJIOB: THAPOMETAILTYPIHUsl, MUPOMETAITYPIusi, anekTpomeTautyprus. Ilonsatue o koppo3uu
MeTa/uioB. CocoObI 3alIUThL OT KOPPO3UH.

OObmas xapakrepuctuka MetamioB [A-rpynnsl Ileproanueckoil cHCTEMBl XUMHUYECKHX
snemMeHTOB. Harpuit u kanuit: monydenue, pu3nyeckrue U XUMHUYECKHE CBOMCTBA, MPHMEHECHHE
IIPOCTBIX BEMIECTB U UX COEMHEHUH.

Obmas xapaxkrepuctuka MetamioB IIA-rpynnsl [lepuogudeckoil cucTeMbl XUMUYECKUX
3JIEMEHTOB. MarHuii M KajabplMil: MosiydeHue, (QU3NYECKHe M XUMHUYECKHUE CBOWCTBA,
MPUMEHEHHE MPOCTHIX BEIIECTB U UX COeTUHEHUH. JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

ANIOMMHUHR: TIOTy4YeHHE, (U3UUECKUE M XUMHUCCKUE CBOWCTBA, NMPHUMEHEHHE NPOCTOTO
BEIIECTBA M €r0 COEOUHEHUH. AMQOTEepHBIE CBONCTBA OKCHAA W TUAPOKCHIA ATIOMUHHUS,
THIPOKCOKOMIIIIEKCHI aTFOMUHUS.

OO6was xapakrepuctuka MeTaioB noOounbix noarpynn (b-rpymmn) Ilepuoauueckoit
CUCTEMbl XUMHUYECKUX JIEMEHTOB.

PusznuecKue 1 XMMHUYECKHE CBOMCTBA XpoMa U ero coeAuHeHUu. OKCUIbl U TUAPOKCH]IbI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U AUXpOMATbI, UX OKUCIMTEIbHbIE CBOMCTBA.
[TosryuyeHue u npuMeHeHNe XpoMa.

dusnyeckue M XMMHMUYECKHE CBOMCTBA MapraHia M €ro cocaMHeHui. Baxuneimme
coeaunenust Mmapranua(ll), mapranua(IV), mapranua(VI) u mapranua(VIID). [lepmanranar kanus,
€ro OKHCIIUTENbHbBIE CBOWCTBA.

PusnuecKre 1 XMMUYECKHEe CBOMCTBA Kelle3a U ero coequHeHuil. OKcuabl, THAPOKCUIIBI U
conu xkene3a(ll) u xeneza(lll). [lomydyenre u npuMeHeHHE KeJ€3a U €ro CIIJIaBOB.

@u3nYecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coeuHeHuid. [Tonyuenne n npumeHenne
MeIH U €€ COCTUHCHHMN.

Hunk: nomyuenue, Gpusnueckue 1 XUMU4YeCKUe cBoiicTBa. AM(OTEpHbIE CBOWCTBA OKCHIA
Y TUJIPOKCHJIA LIMHKA, THAPOKCOKOMILIEKCHI [IMHKA. [I[puMeHeHe IMHKA U €r0 COEIMHEHU.

DKCrepUMEHTaJIbHbIE METOIbl H3Y4YEHHMsS BEIIECTB M MX [PEBPALLEHUIl: HU3ydyeHue
00pa3LoB HEMETAJUIOB, ropeHue cepsl, (ocdopa, xKeneza, MarHus B KHUCIOpPOJE, H3yUCHHE
KouteKuuu «MeTamibl U CIUIaBb», B3aUMOJCHCTBUE ILEJIOYHBIX M ILEJIOYHO3EMENbHbIX
METaJUIOB C BOJAOH (BO3MOXKHO HCIIOJIb30BAaHME BUIEOMATEpPHAIIOB), B3aUMOACHCTBUE LIMHKA U
JKeJle3a ¢ pacTBOpPaMHU KHUCIIOT U 11eJI0Yeli, KaUeCTBEHHbIE PEaKIM1 Ha HEOPTaHUYECKUE aHHOHBI,
KaTHOH BOJOPOJA U KaTUOHBI METAJJIOB, B3aUMOJCHCTBUE TMAPOKCUIOB AJIIOMUHUS U LIMHKA C
pacTBOpaMu KUCJIOT U LIeJI0Yel, peleHne 3KCIePUMEHTAIbHbBIX 33/1a4y 10 TeMaM «l ajloreHsl»,
«Cepa u e€ coequHEHUD», «A30T U Pochop U ux coeAMHEeHUsD», « MeTalIbl TTIABHBIX TOATPYII,
«MeTasnibl MOOOYHBIX OATPYIII.
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XuMuUs ¥ )KU3Hb.

Ponp xumun B oOecrieueHNMH yCTOMYMBOIO pa3BUTHs yenoBedecTBa. [loHATHE O Hay4HBIX
MEeTo/lax TIIO3HAaHUS M METOJOJIOTMM HAy4yHOro uccienoBaHusi. HaydHble NOpUHIUIIBI
OpraHu3alMl XUMHYECKOTO MPOU3BOACTBA. [IpOMBINIIEHHBIE CLIOCOOBI MOyUeHHs BasKHEHIIINX
BEIIECTB (Ha MpUMepe MPOU3BOACTBA aMMHaKa, CEpHOM KUCIOThI, MeTaHoJa). [IpoMbliieHHbIE
CHOCOOBI MOJTYYEHUSI METAJIOB M CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Kalollel cpeabl U
ero nocieactsus. Posb xumun B 06ecrieyeHH SHepreTu4eckoi 6e30MacHOCTH.

Xumuga HW 310poBhe 4yesnoBeka. JlekapcTBeHHble cpencTBa. lIpaBwiia HMCHONIb30BaHUS
JIEKApCTBEHHBIX MpenapaToB. Poib XMMUM B pa3BUTUU MEIULIUHBI.

XUMUS UL OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIE 100aBkU. Poib Xumun B o0ecrieyeHUn
MUIIEBONH O€30MaCHOCTH.

Kocmernueckne u mapdromepHeie cpenctBa. beitoBas xumwus. [IpaBuima Ge3omacHOro
HCIOJIb30BAHUS MpenapaToB OBITOBOM XMMHUU B IIOBCEIHEBHON KU3HU.

XUMUS B CTPOUTENHCTBE: BAXKHEUIIINE CTPOUTEIbHbIE MaTepUalibl (LIEeMEHT, OETOH).

XuMus B CeIbCKOM X03sicTBe. OpraHnyeckie 1 MUHEpaJIbHbIE YI00pEHHs.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepualibl, KPacku, CTEKJIO, Kepamuka. MaTtepuabl
JUISL 3eKTpoHUKU. HaHoTexXHOMOrHH.

Pacuérurie 3amaun.

Pacuérel: mMacchl BemecTBa WM 00bEMa Ta3oB M0 M3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce Wi 00bEMY OIHOTO M3 YYAaCTBYIOMIMX B PEAKIIMU BEUIECTB, MacChl (00BEMa, KOIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CITHU OJHO W3 BEIIECTB HWMEeT MpHMecH, Macchl (00béma,
KOJIMYECTBA BELIECTBA) MPOJYKTa PEaKIMM, €CIM OAHO W3 BELIECTB JaHO B BMJIE PacTBOpa C
OnpeAcHEHHOM MacCOBOM JI0JIEH PACTBOPEHHOIO BEILECTBA, MACCOBOM JOJAM M MOJISIPHOMU
KOHUOCHTpAlUMK BCHICCTBA B PACTBOPC, AOJM BbIXOJAa MNPOAYKTA PCAKIHUHU OT TCOPCTUUCCKHU
BO3MOXKHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXNpeaMeTHBIX CBsI3€i MpH M3ydyeHUH oOliel U HEOPraHWYeCKON XUMHUM B
11 knacce ocyuecTBIIsSIETCS Yepe3 UCI0JIb30BAHNWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH,
TaK M MOHATHN, MPUHATHIX B OTAEIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOIO [IUKIIA.

OO0ue ecTeCTBEHHO-HAy4YHbIE IMOHATHUSA: SBJICHHE, HAY4HbBINH (hakT, rumoresa, TEOpHUs,
3aKOH, AaHajJh3, CHHTE3, KiIacCH(UKAIM, TIEePHOANYHOCTh, HAOIIOJCHHE, W3MEpEHHe,
JKCIIEPUMEHT, MOJIE]Ib, MOACIUPOBAHHUE.

®dusuka: marepus, MUKPOMHpP, MaKpOMHUp, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYJa, dHEPreTUYECKUIl ypOBEHb, BEIIECTBO, TENIO, O0BEM,
arperaTHOe COCTOSIHWE BeLIeCTBA, UICATIbHBIN Ta3, (U3UYECKHe BEIMYUHBI, €IMHULBI
HU3MEpEeHUsl, CKOPOCTb, IHEPT U, Macca.

Buonorusi: kierka, oOpraHu3M, OSKocHcTeMa, Ouocdepa, MeTadoNIm3M, Makpo- ¢
MHUKPOJIEMEHTHI, OCJIKH, >KUPBI, YIJIEBOIbl, HYKJICHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BELIECTB U OTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadwst: MuHEpabl, TOPHBIE TOPOIBI, TIOJE3HBIE HCKOTIAEMBbIE, TOTUIMBO, PECYPCHI.

TexHosorus: XuMuuecKasi POMBIIIEHHOCTb, METAJLTYPIHsl, CTPOUTENIbHbIE MaTepHalbl,
CEJIbCKOXO3SMCTBEHHOE IPOM3BOJCTBO, IMHUINEBas IMPOMBIIUIEHHOCTh, (hapmalieBTHUECKast
MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX [penapaTos, MIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaTE€pPHalOB, 3JI€KTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHUHU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIHIEI'O OGPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATbHI

B cooTBeTcTBHM ¢ CHUCTEMHO-ACSITEILHOCTHBIM TOJIXOJAOM B CTPYKTYpE IUYHOCTHBIX
pEe3yNbTaTOB OCBOCHMS TpeaMeTa «XHUMHS» Ha YpPOBHE CpeIHEero ooOmero oOpa3oBaHUs
BBIJICICHBI CIACAYIOIINE COCTABISIONINE: OCO3HAHUE O0YUYaIOIIUMHUC POCCUUCKON TpaskIaHCKOM
WJCHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOTpPEACNICHUIO;
HaJIW4Me MOTHUBAlMM K  OOYYCHHIO; TOTOBHOCTH U  CIOCOOHOCTh  OOYYaroIIuXcs
PYKOBOJCTBOBATHCSI MPUHATHIMH B OOILECTBE MpaBWIaMM M HOPMaMH MOBEJCHHUS; HaTIUYHE
MPaBOCO3HAHUSI, YKOJIOTUIECKON KYJIBTYpPhl; CIOCOOHOCTh CTABUTH IIENIM U CTPOUTDH KU3HCHHBIC
IIJTaHBbL.

JIMYHOCTHBIC PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHsD OTPakaroT CPOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIPHON M MIPAKTHUECKOHN JESTEIHHOCTH O0YJAIOIINXCS B TIPOIECCE PealTu3allun
00pa30BaTeNbHON J1eATENbHOCTH.

JIMYHOCTHBIC PE3YNbTAaThl OCBOCHUS MpeAMeTa «XHUMHsD OTPaKaT CPOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIIPHON M MPAKTHYCCKOU JESTCIBHOCTH O0YYAIOIINXCS B MPOIECCE Peallu3aluu
00pa30BaTeNbHON JIeTENbHOCTH, B TOM YUCIIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMSA:

OCO3HaHHUs 00YYaIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEN, YBAKEHHS K
3aKOHY U MPABOMIOPSAKY;

OpCACTaBJICHUA O COOUAJIBHBIX HOPMAX HW IIpaBHJIaX MEKINMYHOCTHBIX OTHOILIEHUHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3IaHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHBIX U MO3HABATENBHBIX 33124, BRITOTHEHUN XUMUYIECKUX YKCIIEPHUMEHTOB;

CIOCOOHOCTH OHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYrHX
IPU aHATKU3E PA3TUYHbIX BUIOB YUCOHOMN AEATEIBbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHNUSA:

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTEUeCTBEHHOM
XVAMWH,

YBaXEHHsI K Ipolleccy TBOpPUECTBAa B OOJACTH TEOPHUH U HPAKTHUECKOTO MHPUIOKEHHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTaT JINTEIbHBIX HAOIIOICHU,
KPONOTJIMBBIX OKCIICPUMEHTAJIBHBIX TMTOUCKOB, ITIOCTOSIHHOI'O TPpyda y‘IéHBIX " MMPAKTUKOB,

WHTEpeca M I[I03HABaTEJbHBIX MOTHBOB B TMOJYYEHHMM U IOCIEIYIOIIEM aHalln3e
nH(OpPMAaLIAY O MEePEIOBLIX JOCTH)KEHHUIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBA3aHHBIE C XUMUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEHICHUs, OPUEHTHPYSICh Ha MOpPaJbHO-HPAaBCTBEHHBbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEJICHHE U MOCTYINKHA CBOMX TOBAPHUINEH C TO3MUIIHA
HPaBCTBEHHBIX U [IPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHI IOCTYIIKOB;

4) popMupPOBaAHMSA KYJIbTYPHI 310POBbS:

MOHUMAaHMSI 1IEHHOCTeH 3J0pOoBOro W 0e30macHOro olpas3a >KU3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

COONIOAICHUS TIPaBWJI OC30MACHOTO OOpAIEHUS C BEUICCTBAMHU B OBITY, MMOBCEAHCBHOU
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KU3HU, B TPYAOBOIl EATEIHHOCTH;

MOHVMAHMS [IEHHOCTH TPaBWI HWHIAUBUAYATHHOTO U KOJJIEKTUBHOTO 0€30MacHOro
MOBECHUS B CUTYALUSX, YTPOKAIOIIKX 3J0POBbIO U KU3HU JIOACH;

OCO3HAHHUS MOCIEJCTBUI M HENPUSATUS BPEIHBIX MPHUBBIYEK (YIMOTPeOIeHUS aTKOTOoJIs,
HapKOTHUKOB, KYpPEeHHS);

5) Tpy10BOr0 BOCIIUTAHHUSA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIEIOBATENBCKOW JIESTEIBHOCTH,
00IIECTBEHHO I0JIE3HOM, TBOPUECKOM U IPYTUX BUJAX JESTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YaCTHE B PEIICHMH TMPAKTUYECKUX 3a7ad COIHAIbHON
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEpeCca K MPAKTHYECKOMY HM3YUYCHHIO MPO(ECCHi Pa3IMyHOro poja, B TOM HYHCIC HA
OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHHUS K TPYY, JIOJAM TpyAa U pe3yJbTaTaM TPYI0BOI JesTeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHUIYalTbHOM TpPAaeKTOpUHM OOpa30BaHMs,
Oynyiei npodeccuu U peanu3anuu COOCTBEHHBIX KU3HCHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CTIOCOOHOCTEHW K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00ITIeCTBa;

6) IKOJI0rM4ecKOro BOCIUTAHMS:

9KOJIOTHYECKHU 11e7eco00pa3HOro OTHOIIEHUSI K MPUPOAE KaK MCTOYHUKY CYLIECTBOBAHMS
JKH3HHU Ha 3eMiIe;

MMOHUMAaHMSI I100aJIbHOTO XapaKTepa 3KOJOTMYEeCKUX MPOoOJieM, BIUSHUS YIKOHOMUYECKUX
MPOLICCCOB HA COCTOSTHUE MPUPOIHON U COLUMATBHON CPEIbI;

OCO3HaHHUs HEOOXOIMMOCTH HCTIONB30BAHMS JOCTHKEHUN XUMUH IS PEIICHUS] BOIPOCOB
palMOHATBHOTO TPUPOIOTIOIB30BAHNS,

AKTUBHOTO HENPUATHS JECWCTBHUM, NMPUHOCIIIMX BpPE] OKPYXKAlOUIEH NPUPOIHOU cpene,
yMEHHs TPOTHO3UPOBATH HEONArOoNpUSATHBIC SKOJIOTHYECKHUE IMOCIEACTBUS MPEANPUHUMAEMbIX
JEUCTBUN U MPEAOTBPALLATD UX;

HaJIM4Yus PAa3BUTOrO SKOJOIMYECKOrO MBIIUICHHS, 3KOJIOTHUYECKON KYJIbTYphl, OIbITa
JESTEIbHOCTH  JKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHS pPYKOBOJCTBOBAThCSI HMH B
[I03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIbHOU MPAKTUKE, CIOCOOHOCTU ¥ YMEHUS aKTUBHO
NPOTUBOCTOSTh UACOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

MUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY VYpPOBHIO pa3BUTHS HAyKu U
00111eCTBEHHOW MPAKTHKH;

MOHUMAaHMs CHeNU()UKA XUMHH KaKk HayKd, OCO3HaHHWsS €€ poird B (HOPMUPOBAHHU
palMOHATBHOTO HAYYHOTO MBIIUICHHS], CO3/IaHUU LEJIOCTHOTO MPEICTABICHUsI 00 OKPYKAIOIIEM
MHpe KaK O €JUHCTBE MPHUPOJAbI M YEJIOBEKa, B MO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny npodiieM COXpaHEeHUs MIPUPOJTHOTO PABHOBECHST;

yOEXKJIEHHOCTU B OCOOON 3HAUMMOCTH XMMHH JUIsI COBPEMEHHOM LMBWIM3AIMU: B €€
T'YMaHUCTHYECKOW HaIIPaBJICEHHOCTH M Ba)XKHOM POJIM B CO3/IaHMM HOBOW 0asbl MaTepuaibHOU
KyJbTYPBI, B PEIIEHUH TII00aTbHBIX IPOOJIEM YCTOUYMBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYeCKOH, TMHUIICBOM M AIKOJOTHYECKOH OE30MacHOCTH, B Pa3BUTHH MEIHIIHUHBI,
o0ecrevYeHnn YCIOBHM YCIEeUTHOTO TPyAa U SKOJIOTHUECKH KOMGOPTHOM KU3HU KaKIOTO YIIeHA
o011ecTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHHUMaHHUS CYIIHOCTH METO/JOB IIO3HaHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAYyKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4aeMble 3HAHUS s
aHaJu3a U OOBSCHEHHUS SIBICHUH OKPYKAIOIIEro MHUpPa M MPOUCXOISAMIUX B HEM H3MEHEHUH,
yMEHHsI IeJIaTh 000CHOBaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JTaHHBIX
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C IIEJIBIO TTOJTYYEHUS JOCTOBEPHBIX BHIBOMIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTIOIh30BaTh XUMUUYECKHE 3HAHUS JIJIS PELIeHHUs TpodiieM
B pPeaJbHBIX )KU3HEHHBIX CUTYalUsIX;

WHTEpeca K MO3HAHUIO, HCCIIeIOBATEIHCKON IeATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH 10O XUMHUHU B COOTBETCTBUU C IKHU3HEHHBIMU
MOTPeOHOCTSAMU;

WHTEpeca K OCOOEHHOCTAM TpyAa B pa3iuuHbIX cdepax mpodheccuoHaTbHOM
JESITEIIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHbele pe3yJabTaThl OCBOEHHs IMPOTPAaMMBI IO XMMHH HA YPOBHE CPEIHETO
obmrero 00pa3oBaHUs BKIFOYAIOT:

3HaYMMble 11 (POPMHMPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKAUCLUUIUIMHAPHBIE
(MexIpeIMeTHbIE) 001IeHaYyYHbIE TOHSTHSI, OTPaXKaroIIMe LEeJI0CTHOCTh HAyYHOM KapTHHBI MHpa
U crieln(puKy METO/I0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
JHEPTUs, SBJICHHUE, MPOIECC, CHCTeMa, HaY4YHBIA (DAaKT, MPUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHUsl, UCCeI0BaHUE, HAOMIOIEHNE, U3MEPEHHE, SIKCIIEPUMEHT U JIPYTHE);

yHHMBEpCAJIbHBIE ~ yueOHble  JAeHCTBHsS  (TO3HABaTelbHbIE,  KOMMYHHMKAaTHBHBIE,
perynsTHBHBIE), oOecrieunBaromme (GopMupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH |
COLMAJIBHOW KOMIETEHIIMM 00yUaroIIuXCs;

CHOCOOHOCTh ~ OOYYaloLIMXCA  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJlbHble YyueOHble NEHCTBUS B IMO3HABATEIBHOM U
COLIMAJIbHOW ITPAKTHKE.

MertamnpeaMeTHble pe3ysbTaThl OTPAKAIOT OBJIAZCHUE YHHMBEPCAIbHBIMU YYEOHBIMU
NMO3HAaBAaTCIIbHBIMU, KOMMYHHUKATHUBHBIMU U PCTYJIAITUBHBIMUA I[CﬁCTBHﬂMH.

IMo3HaBaTebHBIE YHUBEPCATbHbBIE YUeOHbIE 1€ CTBUSA

1) 6a30BbIe JIOTHYECKHUE 1€ CTBUS:

CaMOCTOSITENIEHO  (pOpMyJIHpOBaTh M aKTyaJIM3HPOBATh IPOOJIEMYy, paccMaTpUBaTh €&
BCECTOPOHHE;

OTIpEeAeNATh IENH NAeATEIbHOCTH, 3ajaBas MapaMmeTpbl U KPUTEPHUH WX JOCTHIKCHUS,
COOTHOCHTB PE3yIbTaThl ACITEILHOCTH C IIOCTABICHHBIMU ICIISIMU;

WCIIOJIb30BaTh TPH OCBOCHHWH 3HAHWHA MPUEMBI JIOTHYECKOTO MBIIIICHHUS: BBIICISATH
XapaKkTepHble TIPU3HAKK TOHATHH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIHE MOHITHS TSI OOBbSICHEHUS OTIIEIbHBIX (PAKTOB M SBIICHUH;

BBIOMPATH OCHOBAHUS M KPUTEPHH JUTS KJIAaCCU(UKAIIMK BEECTB M XUMHUYCCKHX PEaKIIHIA,

YCTaHABJIMBATH MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXK/Ty H3y4aeMbIMHU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJICHUS (MHIYyKTUBHBIC, JCNAyKTUBHBIC, IO AaHAJOTUH),
BBISIBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHHSX, (OPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOUCHHS,

MPUMEHSITh B MPOLIECCE TMO3HAHUS UCTOIb3yeMble B XUMUU CHUMBOJUYECKHE (3HAKOBHIE)
MOJIeTH, MPE0OPa30BBIBATE MOICTHHBIC TIPEICTABICHHS — XUMUYECKUH 3HAK (CUMBOIT) DJIEMEHTA,
XuMHueckass (opMyna, YypaBHEHHE XHMHUYECKOM peakiuu — TpU pPeIIeHuH YyYeOHBIX
MO3HABATENBHBIX M TPAKTUYECKUX 3ajad, MPUMEHSITh HAa3BAaHHBIC MOJCIBHBIC TPECTABICHUS
JUTSL BBISIBJICHUS XapPAKTEPHBIX MTPH3HAKOB M3yYaeMbIX BEIICCTB U XHMHUSCKHUX PEAKIIHHA.
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2) 6a3oBble HCCJIEI0BATEILCKHE 1EHCTBHS:

BJIa/IeTh OCHOBaMHU METOJIOB HAyYHOI'O IIO3HAHUS BEILECTB U XMMUYECKUX PEaKIHii;

dbopMynaHpoBaTh TEMd M 3aJaud  HCCIEIOBAHMSA, HCIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOATENIFHO C(HOPMYIMPOBAHHBIE BOIIPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHMS U OCHOBEI
Ui GOPMHUPOBAHUS TUIIOTE3bI 110 IIPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYXKICHUI,

BJIQJIeTh HaBBIKAMH CAMOCTOSITENIbHOTO IIJITAHUPOBAHUS U TPOBENEHUS YYEHHYECKHX
9KCIIEPHIMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJOM IPOIECcca, CaMOCTOSATEIFHO
MIPOrHO3UPOBATh €ro pe3yibTaT, (OpPMYIUPOBaThH OOOOIIEHHS U BBIBOJBI OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTs OMBIT YYEHUYECKOW MCCIIEOBATENbCKOM U MPOEKTHOM JesTeTbHOCTH,
TPOSIBIISITH  CIIOCOOHOCTP W TOTOBHOCTH K CAMOCTOSTENFHOMY IIOMCKY METOAOB PEIICHUS
MPAKTUYECKHX 33/1a4, IPUMEHEHHIO Pa3InYHbIX METOAO0B IIO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPopManuu (HAYYHO-TIOMYJIsIpHAs
JAUTEpaTypa XHMMHUYECKOTO COJEp:KaHUsA, CIpaBouHble TNocoOus, pecypcsl HMHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIIUMIO pPA3MUYHBIX BHUJIOB M (OPM TPEACTABICHUS, KPUTHYECKU
OLICHUBATH €€ TOCTOBEPHOCTH U HEIIPOTHBOPEUUBOCTD;

(GopMyaMpOBaTh 3ampoChl U NPUMEHATh pPA3IUYHbIE METOAbI NPU TOUCKE U OTOOpe
uHpopMaluy, HeoOXOIMMOH JUIS BBIMOIHEHUS YUeOHBIX 33]1a4u ONpeIeIEHHOTO THIIA;

npuoOpeTaTh OMBIT MCIOJIB30BAHHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITE/IBHO BBIOMpATh ONTUMANbHYIO (OpPMY MpPEACTaBICHUS MH(POPMALMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

WCIOJIb30BAaTh HAYYHBIM SI3bIK B KAauyecTBE CpPEJACTBA NpH paboTe C XHMHUYECKOU
UHpOpMaLueil: MPUMEHATh MEXINpeIMeTHbIe ((U3NYeCKne M MaTeMaTHYeCKUe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

HCIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAITIAAHOCTHU.

KoMmyHukaTnBHBIC yHUBepcaabHbIe yueOHbIe 1eCTBUSA:

3aJ1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYX/TaeMOI TeMBI B XOJI€ JTUAJIOTA W/WITH TUCKYCCHH,
BBICKa3bIBaTh WU, (POPMYIUPOBATH CBOU MPEIOKEHHUS OTHOCUTEIBHO BBITIOJTHEHUS
MPEeJI0KEHHOM 3a/1a4H;

BBICTYIIATh C MpEe3eHTalMell pe3ylbTaTOB MO3HABATENIbHON JEsTeNbHOCTH, MOTYYEHHbBIX
CaMOCTOSITEJIbHO HJIM COBMECTHO CO CBEPCTHHMKAMU TIPU BBIMOJHEHUH XUMHUYECKOTO
AKCTIEPUMEHTa, TPAKTUYECKOH pabOThl IO HCCIEJOBAHUIO CBOMCTB HM3y4aeMBIX BEIIECTB,
peamm3anyu y4eOHOTO TpOeKTa, ¥ (OPMYIUPOBATH BHIBOJABI MO pe3ylbTaTaM MpPOBEAEHHBIX
HCCIIeIOBAHUH ITyTEM COTJIACOBAHMS ITO3HUIIUN B X0JI€ 0OCYXICHHUS 1 0OMEHA MHCHHSIMH.

PeryassTHBHBIE yHHUBepcabHbIe YUeOHBbIE el CTBHA:

CaMOCTOATCJIBHO IUIAHUPOBATH W OCYIICCTBJIATH CBOKO IMO3HABATCIBbHYIO ACATCIIbBHOCTD,
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ompenenss e€ Iend U 3aJaud, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeaiaraeMblii aJrOpUTM JICHCTBUI NPU BBIOJHEHNH yYEOHBIX M HCCIIEIOBATENLCKUX 3ajad,
BbIOUpaTh Hanbosee 3hHEeKTUBHBIN CIOCOO X pEIIeHUs ¢ YYETOM MOTYUYESHUsI HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKUX PEAKLIMSAX;

OCYHIECTBJISATh CAMOKOHTPOJIb JIEATEIbHOCTU Ha OCHOBE caMOaHalln3a U CaMOOLECHKH.

NPEIMETHBIE PE3YJIbTATbBI

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS MPOTPaMMBI MO XMMUU Ha yriyOn€HHOM ypoOBHE Ha
YPOBHE CpEIHEro OOILIero oO0pa3oBaHMs BKIIOYAIOT crieU(pHUUecKue A y4yeOHOro mpeaMmera
«X¥UMHSD HaydHbIE 3HAHUS, YMEHHUS U CIOCOOBI JEUCTBUN MO OCBOCHUIO, UHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUBI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO
3HaHUW B PA3NUYHBIX YUE€OHBIX CUTYallUiX, a TakKKe€ B PEANbHBIX >KU3HEHHBIX CHUTYyallHsX,
CBSI3aHHBIX C XUMHUEH. B mporpamMme mo XMMHMM TpEeIMETHBIE PE3yJbTaThl MPEACTABICHBI IO
rojilaM U3y4eHusl.

10 KJIACC

[TpenMeTHBIE pe3ybTaThl OCBOCHUS Kypca «OpraHndeckasi XUMUs» OTPaXaroT:

C(OPMHUPOBAHHOCTh MPEJCTABJICHUI: O MECTE W 3HAYCHUM OPraHUYCCKOW XUMHM B
CHCTEME CCTCCTBECHHBIX HAyK U €€ PO B 00eCICUCHIH YCTOWYMBOTO Pa3BUTHS UCIOBCYCCTBA B
peleHr npodseM 3KOJIOTMYECKOM, SHEPreTUYECKO M MUIEeBO 06e30MacHOCTH, B Pa3BUTHU
MEIMLMHBI, CO3JaHWU HOBBIX MATEPHAJIOB, HOBBIX HCTOYHHMKOB SHEPrUH, B 00CCHCUCHUH
PaLMOHAIBHOIO MPUPOIONOIb30BaHUs, B (OPMUPOBAHUU MHUPOBO33PCHUS U OOILEH KyJIbTyphbI
YEJIOBEKa, a TaKXK€ OHKOJOTMYECKM OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 3/10pOBbIO U
MPUPOIHOM CPEJIE;

BJIAQJICHUE CUCTEMOW XUMHYECKMX 3HAHMM, KOTOpas BKJIIOYACT: OCHOBOIOJATAIOIINE
MOHATUSI — XUMHMYECKHH DJIEMEHT, aToM, SApO M S3JCKTpOHHas oOojouka atoma, s-, p-, d-
aTOMHbIC OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aToma, TMOpuAM3alus aTOMHBIX
opbuTtanel, MOH, MOJIEKyJa, BaJEHTHOCTb, AJIEKTPOOTPULATEIbHOCTb, CTENEHb OKHCIIECHUS,
XMUMHYECKasl CBA3b, MOJIb, MOJIApHAas Macca, MOJSPHbIM 00BEM, yriIepogHbI CKelerT,
(GyHKIMOHANbHASL TPYMIA, PAAUKaI, CTPYKTYpHbIC (opMyisl (pa3BEPHYTHIC, COKpalIEHHBIC,
CKCJIETHBIC), M30MEpUsl CTPYKTYpPHas M MPOCTPAHCTBEHHas (TeoMeTpuyecKas, ONTHYECKas),
HU30MEpbl, FOMOJIOTMUECKUN psJl, TOMOJIOTH, YIJIEBOAOPObl, KHUCIOPOA- M a30TCOAEpXkallue
OpPraHUYECKUE COCOUHCHMS, MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHCHUS; TCOPUH, 3aKOHBI (nmepuoguueckuii 3akon JI. M. MenneneeBa, Teopusi CTpOCHUSs
opranuueckux BemecTs A. M. DbyriepoBa, 3aKOH COXpPaHEHHMs MAacChl BELIECTB, 3aKOH
COXpPAHEHHS U MPEBpALICHMUS] DSHEPIUM IPU XUMHUYECKUX PEAKLUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUI SI3bIK XMMHHU, MUPOBO33PCHUECKHUE 3HAHHUSA, JIC)KAIIME B OCHOBE IOHHMMAaHUs
NPUYMHHOCTM W CHUCTEMHOCTH XUMHUYECKMX SIBJICHHWM; TMpEACTAaBIECHUS O MeEXaHH3Max
XUMUYECKUX pPEAKUUW, TEPMOAMHAMHUYECKMX W KHHETHYECKHMX 3aKOHOMEPHOCTAX MX
MPOTEKaHNs, O B3aMMHOM BIUSHUM aTOMOB U TPyII aTOMOB B MOJEKyJaX (MHIYKTHBHBIA U
Me3oMepHbId 3¢ dekThl, opueHTanThl | u Il poma); daxTomoruueckue cBeneHuss 0 CBOWCTBAx,
COCTaBe, MOJyYeHUH U 0€30ITaCHOM MCIOIb30BAHUHU BOKHEHIIINX OPraHUYECKHUX BEIIECTB B OBITY
U TPaKTHUECKON JAESITeTbHOCTH YeNOBEKa, OOIMIMX HAy4YHBIX MPUHIUIAX XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEpE MPOU3BOACTBAa METAHOJIA, IepepaboTKH HePTH);

c(OPMHUPOBAHHOCTh YMCHHUM: BBISIBIIATh XapaKTCPHBIC MPU3HAKK MOHSATHH, yCTAaHABINBAThH
HX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE NOHATHS IIPH ONTMCAaHUH COCTaBa, CTPOCHUA U
CBOICTB OPraHUYECKUX COECIUHEHUN;

c(OPMHPOBAHHOCTH YMEHHIA:
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HCII0JIb30BAaTh XMMUYECKYI0 CUMBOJIMKY JIJISl COCTABIIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHHYECKIX BEIIECTB;

COCTaBIISITh yYpaBHEHUS XHMHUYECKUX peakUMid W pacKpelBaTh HUX  CYLIHOCTE!
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUN  IIOCPEJICTBOM  COCTABJIEHHS  3JIEKTPOHHOIO
OamaHca ATHX peakUuid, peakuuil HOHHOrO OOMeHa IyTEM COCTaBIIEHUS WX TMOJHBIX U
COKpAIEHHBIX HOHHBIX YPaBHEHUII;

M3rOTABJIMBATh MOJEIN MOJIEKYJI OpPraHMYECKMX BELIECTB Ui WIUIIOCTPALUA HX
XMMHYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHHUI: yCTaHABIUBATh MPUHAJUIEKHOCTh N3YYEHHBIX OPraHUYECKIX
BEIIECTB 10 UX COCTAaBY U CTPOCHUIO K OIpeIeIEHHOMY KJacCy/TpyIie COeMHEHHH, TaBaTh UM
Ha3BaHMs 1Mo cuctemarnyeckoil HoMeHkiatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUs
JUISL OTZAENBHBIX IIPEJACTaBUTENIEH OpPraHUYECKUX BEIIECTB (3TUJIEH, aleTWIEH, TOJYOl,
[JIMLEPHUH, STWICHIVINKONb, (eHos, Qopmanpiaeru, ameranbleruj, aleToH, MypaBbUHAas
KHCJIOTa, YKCYCHas KHCJIOTa, CTEapUHOBAs, OJIEMHOBAs, MAJbMUTHUHOBAs KHUCIIOTHI, TJIUIIVH,
QJIaHWH, MAJIbT03a, (PYKTO3a, AHWINH, TUBHHII, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OpPMUPOBAHHOCTh YMEHHMsSI OINPEAENATh BHJ XHMHUYECKOM CBS3M B OPraHUYECKHX
COEIMHEHMAX (KOBAJICHTHAsl U MIOHHAS CBA3b, G- U M-CBA3b, BOAOPOJHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHUS TNPUMEHATH MOJOXKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. bytnepoBa /11 00bsSCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb COCTaB, CTPOEHHUE, (PHU3HUUECKUE U
XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEICTABUTENICH PA3IUYHBIX KJIACCOB OPTaHUYECKHUX BEIECTB:
aJIKaHOB, LHUKJIOAJKAHOB, AJKEHOB, AlKaJHCHOB, AJKHHOB, apOMaTHYECKHX YTIJIEBOJIOPOJAOB,
CIUPTOB, ANbJIETH/IOB, KETOHOB, KAPOOHOBBIX KHCIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEINHEHUIN U aMUHOB, aMUHOKHCIIOT, OEIIKOB, YIJI€BOJOB (MOHO-, IU- ¥ MOJIMCAXaPHUIOB),
WUTIOCTPUPOBATh TEHETHUYECKYI0 CBSI3b MEXKIYy HHMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XMMHUYECKHX peakuil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT;

c(OPMHPOBAHHOCTh YMEHHUS TIOATBEPXKJIATh Ha KOHKPETHBIX IpHMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIMOCOOHOCTU OPraHMYECKUX COEAMHEHUH OT KPaTHOCTU M THMA
KOBAJIEHTHOM CBSI3M (G- U TT-CBSI31), B3AUMHOTO BIIMSIHUSL aTOMOB U TPYIIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHMKH YTIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI €ro mepepaloTKH W MpaKTHUEeCKOe MPUMEHEHHE
MIPOAYKTOB IepepadboTKH;

C()OPMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUU O CCTECTBCHHO-HAYYHBIX METOAaX
IO3HAHUS — HAONIONCHUM, M3MEPCHHUU, MOJCIUPOBAHUM, SKCIEPUMEHTE (pCaJbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

C(OPMUPOBAHHOCTh ~ YMCHHSI NPUMCHSATH OCHOBHBIC  ONCPALUU  MBICIUTCIHHOU
NESTEAbHOCTH — aHAIM3 U CHHTE3, CPaBHCHHME, O0OOILEHUE, CUCTEMATH3alMI0, BbISBICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBA3EM — /Il U3yUEHUS CBOMCTB BEILIECTB M XUMUYECKUX PEAKIIUI;

C(l)OpMI/IpOBaHHOCTI: YMGHHﬁI BBISIBIISITH B3aUMOCBSI3b XUMUYCCKUX 3HAHUHU C ITOHITUIMU U
NpPEACTABICHUAMHU JIPYTMX €CTECTBEHHO-HAYYHbIX TMPEAMETOB i 0ojiee  OCO3HAHHOIO
NMOHMMAaHHMs CYIIHOCTH MAaTCPHUAJIIBHOTO CAWMHCTBA MHpPA, UCIIOJIB30BATh CUCTCMHBIC 3HAHUS I10
OpPraHUYECKON XUMHMHU AJIi OOBSACHEHHS] U MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO0 IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHH: TPOBOJIUTH PACUETHI IO XHMHUYECKHM (opmynam u
YPAaBHEHHUSIM XUMHUECKHX PEaKIHil C MCMOJIb30BaHNMEM (HU3MUECKUX BEIWYMH (Macca, 00BEM
ra3oB, KOJHMYECTBO BELIECTBA), XAPAKTEPHU3YIOIIMX BEIIECTBA C KOJIMUYECTBEHHOW CTOPOHBI:
pacuéThl 10 HAXOXKICHUIO XUMHUYECKOH (hOpMyJibl BELECTBA MO HW3BECTHBIM MACCOBBIM J0JISIM
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XUMHYECKHX 3JIEMEHTOB, IPOYKTaM CTOpPaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATM3UPOBATh M OICHUBATH C MO3UIIUN
9KOJIOTUYECKO O0€30MacHOCTH TIOCIIEACTBUAS OBITOBOW W TPOW3BOACTBEHHON IESTETHHOCTH
YellioBeKa, CBSI3aHHOW C MmepepadOTKON BEIMIECTB, HCIOIB30BaTh IOJYYCHHbIE 3HAHUS IS
MPUHITHS TPAMOTHBIX pELIeHUH MPOOJIeM B CUTYalUsIX, CBI3aHHBIX C XUMUEH;

c(OpPMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO IUIAHUPOBATh U MPOBOJUTH XMUMHUYECKUN
SKCHEPUMEHT (IIOTYyUYEHUE U U3YyUEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbBIE PEAKIINU
YIJIEBOJIOPOJIOB  PA3UYHBIX KJIACCOB U  KHCJIOPOJCOJEpKAlINX OpraHMYeCKUX BEUIECTB,
pelIeHue HKCIEPUMEHTANbHBIX 3aJad IO pacllO3HABAaHUIO OPraHMYECKUX BEIIECTB) C
coOIOZICHMEeM TpaBWJI  0€30MacHOrO  OoOpalieHuss C  BeIIecTBaMH M JTaOOpaTOPHBIM
obopynoBanueM, GopMyIUPOBATH IEJIb HCCIEIOBAHUS, MPEACTABIATh B pa3NIuyHON (dopMme
Pe3yNbTaThl 3KCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpPMHUPOBAHHOCTH YMEHUI:

coOnroAaTh MpaBHiia SKOJOTUYECKH IIeIeCO00pa3HOro MoBeAeHUs B OBITY M TPYJIOBOU
JIEATETLHOCTH B 1IEJISAX COXPAHEHUSI CBOETO 3/I0POBbs, OKPYKAIOIIEH NPUPOJHON Cpelbl U
JOCTUKEHUS €€ YCTOMYHBOIO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JECMCTBHUS HA JKHMBBIE OPTraHU3MbI OMPEIEIEHHBIX
OpPraHMYECKUX BEIECTB, MOHUMAas cMbIca nmokazarens [TK;

aQHAIM3WPOBATh  IEIECOO0PA3HOCTh  NMPUMEHEHHWS  OPTaHWYECKUX  BEHIECTB B
MIPOMBIIIJIEHHOCTHU U B OBITY C TOUKHU 3PEHHSI COOTHOIIECHHUSI PUCK-T10JIb3;

c(OPMUPOBAHHOCTh YMCHHI: OCYHICCTBIATH IICIICHANIPABICHHBIM MOUCK XUMHYECKOU
nH(pOpMALUK B Pa3MYHBIX HCTOYHMKAX (HaydHas M ydeOHO-HayuyHas JUTEpaTypa, CpPeICTBa
MaccoBoi uH(popManuu, VHTepHET U Apyrue), KPUTUUYECKH aHaTU3WPOBATh XHMHUYECKYIO
nH(popMaInIo, repepadaTeiBaTh €€ U UCIOJIB30BAaTh B COOTBETCTBUH C MOCTaBICHHON yueOHOU
3ajaden.

11 KJIACC

[TpenMeTHble pe3ynbTaThl OCBOCHHMsS Kypca «OOm@as W HeopraHuyeckas XUMHsD)
OTpaXkaroT:

c(hOPMUPOBAHHOCTH TIPEJICTABICHUIA: O MATEPHATILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
¥ TI03HABAaCMOCTHU SIBICHUI MPUPOJIbI, O MECT€ W 3HAYCHUM XHMHU B CHUCTEME E€CTECTBEHHBIX
HayK M €€ pojii B 00€CleUeHUH YCTOMUMBOrO Pa3BUTHS, B PELIEHUH MPOOJIEM 3KOJOTHUYECKOM,
SHCPreTUYECKOM W TNUIIEBOM OE30MacHOCTH, B Pa3BUTHM MEIWLUHBI, CO3JAaHMM HOBBIX
MATEPUaJOB,  HOBBIX  HCTOYHUKOB  JHEPrUM, B  OOCCNCUYCHHUU  PANHOHAIBHOTO
MPUPOJIONIOIB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KyIbTYPbl YEJIOBEKA, a TAKKE
HKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U PUPOIHOM CPEJIE;

BJIAJICHUE CHUCTEMOW XWMHYECKUX 3HAaHWM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE
MOHSITUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, TEKTPOHHAs 000JI0UKa aToma, S-

p-, d-aromHBIC OpOWTAIM, OCHOBHOC W BO30YXACHHOE COCTOSIHHSI aToMa, THOPUAM3AIUS
aTOMHBIX OpOWTasneii, MOH, MOJCKYJa, BaJCHTHOCTh, JJEKTPOOTPHUIATEIBLHOCTb, CTCICHb
OKHCJICHUSI, XWUMHUYCCKasi CBs3b (KOBAJICHTHAsl, HWOHHAS, METAJUIMUECKasi, BOJOPOIHA),
KpUCTAIIIMUECKasi PEIIETKA, XUMHUYECKas peakuusi, pacTBOp, SJCKTPOIMUTHI, HEAICKTPOIUTHI,
AJICKTPOJIUTUYCCKAST ~ JUCCOIMAIMS, CTCMCHb  JUCCOIMAIMK, BOJIOPOJHBIM  MOKAa3aTellb,
OKHUCJIUTENb, BOCCTAHOBUTENb, TCIUIOBOH 3(D()EKT XUMUUECKON peaKIMH, CKOPOCTh XUMUYECKON
peaKkIy, XUMHUYCCKOC PABHOBCCHE;, TEOPUM U 3aKOHBI (TCOPHUS  DIICKTPOIUTHUYCCKOM
auccouuanuu, nepuoaudyeckuid 3akoH J[.M. MenaeneeBa, 3aKOH COXpaHEHMsI MacChbl BEILECTB,
3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPTUM MPU XMUMHUYCCKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEUICCTB, 3aKOH JICHCTBYIOUIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHA S3bIK XUMUU,
MHUPOBO33PCHUCCKUC 3HAHUA, JICKAIIMEC B OCHOBE INMOHMMAHUS NMPUYUHHOCTH M CHUCTECMHOCTH
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XUMHYECKHUX SIBICHUI,; COBPEMEHHBIE MPEJCTABICHUS O CTPOCHHH BEIIeCTBA HA aTOMHOM,
WOHHO-MOJIEKYJISIPHOM ¥ HAJMOJEKYJISIPHOM YPOBHSX; TMPEACTAaBIEHUS O MEXaHHU3Max
XUMHYECKHX peaKlud, TEePMOJMHAMUYECKHMX ¢ KHHETUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEeKaHHUsd, O XUMHYECKOM paBHOBECHM, pacTBOpax M  JHUCIEPCHBIX  CHUCTEMaXx;
(aKTOJIOTHUECKUE CBEJIEHHUSI O CBOMCTBAX, COCTaBe, MOIYYEHUU M 0€30IacHOM HCIOIb30BaHUU
BOKHEHIIMX HEOPraHUYECKUX BEIIECTB B OBITY W MPaKTHYECKOW JEeSTENIbHOCTH YeJlOBeKa,
00IIMX HAYYHBIX MPUHIUIAX XUMHUYECKOTO TPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUIA: BBIABIIATH XapaKTepHbIC MPU3HAKN TTOHATUN, YCTAHABINBATh
UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MPU ONHCAHUHM HEOPTraHUYECKHX
BEIIECTB U UX MPEBpaIlCHUN;

c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMUMHUYECKYIO CHMBOJUKY JUISI COCTABIICHUS
(dbopMyn BemecTB M ypaBHEHHA XHMHUYECKHX PEaKIHid, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalIbHBIE Ha3BAaHUS OTIEIIbHBIX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUS OMPEJIEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMUYIECKUX
9JIEMEHTOB B COEJIMHEHUSX, BUJ XUMHUYECKOH CBSA3M (KOBaJICHTHAs, WOHHAs, MeTaJlIMdecKas,
BOJOPOIHAS ), TUTl KPUCTAJUIMUECKOM PEIIETKN KOHKPETHOTO BEIIeCTBA;

Cc(OPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aBHUCHMOCTH CBOMCTB BEIIECTB OT BHJA
XUMUYECKON CBSI3W W THUIA KPUCTAJUTMYECKOW PEmETKH, OOMEHHBIM M JIOHOPHO-aKIIETTTOPHBIHA
MEeXaHHU3MbI 00pa30BaHUs KOBATICHTHOU CBSI3M;

c(OPMHUPOBAHHOCTh YMEHHM: KIACCU(PUIIMPOBATH: HEOPTraHUYECKHE BeIlecTBa IO HX
COCTaBy, XMMHMYECKHE PEaKUWU IO PAa3NUYHBIM MPU3HAKaM (YHCIY U COCTaBy pearupyroiux
BEIECTB, TeIIOBOMY OJ((heKTy peakiui, H3MEHEHHIO CTEeTNeHEeW OKHUCICHHS JIIEMEHTOB,
0o0paTUMOCTH, YYacTHIO KaTalu3aropa M JIpyrHe); CaMOCTOATEIbHO BBHIOMPATh OCHOBAaHUS U
KpUTEpUHU I KIaCCU(PUKALIUY U3Y9aeMbIX BEIIECTB M XUMHUUECKHUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKpPBIBATH CMBICH Mepuogudeckoro 3akona [[. U.
MengeneeBa U JEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENbHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(OpPMHUPOBAHHOCTh YMEHHIA: XapaKTEPU30BATh AIIEKTPOHHOE CTPOSCHUE aTOMOB M MOHOB
XMMHYECKHX DJJIEMEHTOB IepBOro—4deTBéproro nepuonos Ilepumommueckon cucremsr JI.1.
MeHieneeBa, UCNOB3Ys MOHATUS «IHEPTETUUYECKHE YPOBHU», «IHEPreTUUYECKHE MOAYPOBHUY,
«s-, p-, d-aTomHBIE OpOWUTANM», «OCHOBHOE M BO30YXIEHHOE SHEPreTUYECKUE COCTOSHUS
aToMay»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB M WX
COeIMHEHUH No nepuoaam u rpynmnam [lepuogudeckont cucremsl 1. MI. MenneneeBa, BaleHTHbIE
BO3MOYXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHSI UX JIEKTPOHHBIX 000JIOYEK;

c(OPMHUPOBAHHOCTh YMEHUMU: XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBa BEIIECTB PA3NUYHBIX KJIACCOB, MOJATBEP)KIATh CYIIECTBOBAHHUE T'€HETUYECKOM CBSI3U
MEXTy HEOPTAaHUYECKUMU BEIICCTBAMH C TTOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIUX XUMUIECKUX
pEeaKInii;

c(OpPMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEICTBOM COCTABICHUS AIEKTPOHHOrO OanmaHca ITHX PEaKIWid; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS MX TOJHBIX M COKPAIIEHHBIX HOHHBIX ypaBHEHUH; peakuui
TUAPONN3a; PEaKlMi KOMIUIEKCOOOpa3oBaHUs (HAa MpUMEPE TUIPOKCOKOMIUIEKCOB IMHKA H
AJTIOMUHHS),

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTCKAHUS XUMHUYECKHUX
peakuuMid ¢ yd4éTOM HX DHEPreTHYCCKHX XapPaKTCPUCTHK, XapaKTep H3MCHCHHS CKOPOCTH
XMMHUYECKON PEaKIMU B 3aBUCUMOCTH OT Pa3iMuYHBIX (PAKTOPOB, a TaKkKe XapaKTep CMEIICHUs
XMMHYECKOTO PaBHOBECHS IO BIUSHUEM BHEIIHUX Bo3jaelicTBuil (mpuniun Jle [latensbe);

c(OPMUPOBAHHOCTh YMCHUSI XaPAKTEPU30BATh XUMHUCCKUC PCAKIIUH, JICKAIINEC B OCHOBE
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MPOMBIIIJIEHHOTO TIOMYYEHUs CEPHOM KHUCJIOThI, aMMHaka, oOIlue Hay4YHbIe MPUHIUIIBI
XAMHUYECKHX TIPOHU3BOJICTB; IEIeCOO0pPa3HOCTh TPUMEHEHHUS HEOPTraHWYECKHX BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUYKHU 3PEHHSI COOTHOIICHUS PUCK-TI0Ib3a;

c(OpPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUH O METO/IaX HAYYHOTO TO3HAHUS SIBJICHUN
MpUpOAbl — HaAONMIOJEHHe, HW3MEpEeHHe, MOJEIUPOBAaHUE, OKCIEPUMEHT (pealibHbli U
MBICIICHHBI), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHUS MPUMEHSATh ITH 3HAHUSA TpU
SKCIEPUMEHTAIbHOM HCCIIEIOBAaHUH BEIIECTB W U OOBSCHEHHS XUMHUYECKUX SIBICHUH,
HMMEIOIUX MECTO B MPUPOJE, MPAKTUUECKON AEITETbHOCTH YeIOBEKa U B IIOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHWSI BBISBIIATH B3aMMOCBSI3b XUMUYECKIX 3HAHUH C MOHATHUSIMU U
MPE/ICTAaBICHUSIMU JIPYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0ojJee OCO3HaHHOIO
MMOHMMAaHUS MaTEPUAILHOTO €IUHCTBA MHPA;

c(OPMHUPOBAHHOCTh YMEHUS MIPOBOJIUTH PACUETHI: C UCTIOIH30BAaHUEM TIOHATUH «MaccoBasi
JIOJISL BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIIEHTPAIMs»; MacChl BElleCTBa MM 00bEMa raza
M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce UM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B pEaKIIUU
BEIIECTB; TEIJIOBOro 3P eKTa peakluy; 3Ha4eHHsI BOJOPOTHOTO MoKa3aTelsl pacCTBOPOB KUCIIOT
U IIeJoYed ¢ M3BECTHOM CTEMEHbIO JUCCOLMAIMU; Macchl (00BEMa, KOJMYECTBA BEIECTBA)
MPOJYKTa peaklliu, €ClId OJHO M3 MCXOJHBIX BELIECTB JaHO B BUJE pacTBOpa C ONpeaeaeéHHON
MAacCOBOM J10JI€ll pacTBOPEHHOTO BeIIeCTBAa WM JaHO B M30BITKE (MMEET MPHUMECH); JIOJIU
BBIXOJla NMPOJIyKTa peakluy; 0ObEMHBIX OTHOILIEHUH I'a30B;

c(OpPMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO IUIAHUPOBATh U MPOBOJUTH XMUMHUYECKUN
IKCIIEPUMEHT (TPOBEICHNE peaKlii HOHHOTO 0OMeHa, MOITBEPK/IeHHE KaueCTBEHHOTO COCTaBa
HEOPraHMYECKHUX BEIECTB, OMPE/IEIIEHNE CPEebl PACTBOPOB BEIIECTB C MOMOIIBIO HHAUKATOPOB,
W3Y4YCHHE BIMSHUS pPa3INYHbIX (DAKTOPOB HA CKOPOCTh XHUMHUYECKOW pEaKINH, pelIeHue
9KCIIEPUMEHTAIBHBIX 337a4d 1o TemaMm «Metamibs»y U «HeMeramns»y) ¢ coOnoAeHreM MPaBHIl
0e30macHOro oOpaIrieHus C BelIeCTBaMHU W JaOOPAaTOpPHBIM 000pyIOBaHHEM, (OPMYIHUPOBATH
Lelab HCCIEOBaHUs, MPEICTaBIATh B pa3iIMuHOM (QopMme pe3ynbTaThl SKCIEPUMEHTA,
aHAIM3UPOBATH U OIICHUBATh UX JOCTOBEPHOCTS;

c(OpPMUPOBAHHOCTh YMEHHUH: COOMIOAATh MpaBUIa MOJIH30BAHUS XUMUYECKOU MOCYI0H U
nabopaTopHbIM 000pyZO0BaHHEM, OOpaIIeHHs C BEHIECTBAMH B COOTBETCTBUHU C MHCTPYKIMSIMHU
MO0 BBHIMOJHEHUIO JTa00paTOPHBIX XUMHUYECKUX OIBITOB, HKOJOTHYECKH IIeJIeCO00pa3HOro
MoBeZIcHUsT B OBITY W TPYAOBOM JAESITEIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbs,
OKpYXaroIiel MPUPOJAHON Cpeasl W JOCTHKEHHS €€ yCTONYMBOTO pa3BUTHUS, OCO3HABATh
OMACHOCTh TOKCHYECKOTO EMCTBHS Ha >KHUBBIE OPraHU3MBbl ONPENIEIEHHBIX HEOPTraHUYECKHX
BeILIeCTB, MOHMUMas cMblica nokazarens [1/1K;

c(OPMUPOBAHHOCTh YMEHHIl: OCYIIECTBJIATH IIEJICHANIPABICHHBI MOWCK XUMHYECKOU
nH(popMalMKd B pa3jMuYHbIX MCTOYHMKAX (HaydHas M ydyeOHO-HayuyHas JIUTepaTypa, CpeicTBa
MaccoBoii uHpopMainuu, VHTepHET U Apyrue), KPUTUYECKH aHaTU3UPOBATh XHUMHUYECKYIO
nH(popManuro, nepepadaTeiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUH C MOCTABJICHHOM Y4eOHOM
3a7a4uei.
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10 KIIACC
KosnunuyectBo 4yacos
Ko
HTP IIpa
No 0J1b KTHY JyekTpoHHbIE (HU(POBBIEC)
n/-n HaunmeHoBaHMe pa3aesioB M TeM IPOrPaAMMBbI Bcer HbI eCKH o0pa3oBaTe/ibHbIEC
0 e e pecypcsl
pao pado
oT ThI
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Paspnen 1. Teopernueckue 0OCHOBbI OPraHMYeCKOM XUMHHU
11 [Ipenmer OPraHWIECKOH XMMHH. Teopus cTpoeHHsI OpraHUUECKUX 14 | 0 https://resh.edu.ru/
coenquuenuit A. M. bytieposa
Hroro no pazneny 14
Pa3znen 2. YriieBoaopoabl
71 I o 10 0 0 https://urok.apkpro.ru/?yscli
. peenbHbIE YTIEBOIOPOAbl — aJIKaHbl, IIMKJIOAIKAHbBI d=11f4xw 1nix928649625
2.2 HenpenenbHble yrieBogOpOIbI: AIKEHBI, aJIKaJUECHbI, ATKMHbI 19 0 1 http://www.chemnet.ru/
23 ApomaTHyecKue yriaeBoJopoIbl (apeHbl) 14 0 0 https://resh.edu.ru/
2.4 T[IpupoHbIe HCTOYHUKHU YTIIEBOJOPOJIOB U X MepepaboTka 6 0 0 https://resh.edu.ru/
2.5 ["aoreHnpon3BOIHBIE YTIEBOAOPOIOB 2 1 0 https://resh.edu.ru/
Wroro no pazneny 51
Pa3zpnen 3. Kuciiopoacoaep:xamue opranuyeckue coeJuHeHUs!
3.1 Cruptsl. DeHon 12 ‘ 1 ‘ 1 ‘ https://urok.apkpro.ru/?yscli
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KapOoHunbHbIe COeTUHEHMS: albAeTU bl U KeTOHbI. KapOoHOBEIE

3.2 KHCOTHL. CoOsKHbIE ShHPbL. JKHpBI 30 1 http://www.chemnet.ru/
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Uroro no pazneny 52
Pasnen 4. Azorcoaep:kaime opraHudecKue coeJMHHeHHs
4.1 ‘ AMuHBI. AMUHOKHCIIOTHL. benku 13 2 ‘ https://resh.edu.ru/
Uroro no pazneny 13
Pa3peat S. BbicOKOMOJIEKYJISIDHBIC COCIMHCHHUS
5.1 ‘ BrIcokoMOIEKyIIpHBIE COETUHEHUS 6 1 ‘ https://resh.edu.ru/
Hroro no pazneny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 ‘ https://resh.edu.ru/
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11 KJIIACC

KoaunuyecTBO 4acoB

50:11 ETP;{ DJIeKTPOHHbIE
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Pa3zgea 1. Teopernyeckue 0CHOBBI XUMUH
Crpoenue atoma. [lepuoanueckuii 3akon u [lepuonnyeckas cucrema ht.tpi://urok.ap'k pro.fu/?ys
11 xuMmuueckux demeHToB J1. . Menaeneera 18 0 0 gl,;d_HmXWl njx9256496
1.2 Crtpoenue BemiectBa. MHOTOOOpasue BEMIECTB 23 1 0 http://www.chemnet.ru/
1.3 XHUMHUYECKUE PeAKLUU 37 1 3 https://resh.edu.ru/
Uroro no pazneny 78
Pa3nes 2. Heopranmyeckasi XuMust
https://urok.apkpro.ru/?ys
2.1 Hemeramisr 57 1 3 clid=11f4xw1njx9286496
25
2.2 MeTanasl 25 1 2 http://www.chemnet.ru/
Uroro no pazneny 82
Pa3nea 3. XuMus 1 JKU3HL
3.1 ‘ MeTobl TO3HAHUSA B XUMHH. XHMUS U )KU3Hb 10 0 ‘ 0 ‘ https://resh.edu.ru/
Hroro mo pazaeny 10
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 4 ‘ 8 ‘ https://resh.edu.ru/




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuecTBo 1yacos
No Kon Tpa DJICKTPOHHBIE
n/- Tema vDoKa B Tpor Kerud Jlomamnee | uu¢poBbie
I yp ¢ bHBI ecKu 3ajaHue o0pa3oBaTe/ibHbIC
ero | e e
ecypchbl
pabo pado pecyp
Thl Thl
[Ipenmet u 3HaueHUE OPraHUYECKON XUMUH, PEICTABICHUE https://urok.apkpro.ru/?ys
1 belt P > TP 1 §1,ymp.1-3 | clid=Ilf4xw1nix92864962
0 MHOT000pa3Ny OPraHNMIECKUX COETNHEHHH 5
[Ipeamer u 3HaueHUE OPraHUYECKON XUMUHU, IPEICTABICHUE https://urok.apkpro.ru/?ys
2 pea P > TP 1 §1,ymp.4-5 | clid=Ilf4xw1njx92864962
0 MHOT000pa3ny OPraHUnYCCKUX COCAUHCHUIMA 5
DJEeKTPOHHOE CTPOCHUE aToMa yriepoJa (OCHOBHOE U
3 BO30YXAEHHOE COCTOsTHUS ). BareHTHBIE BO3MOKHOCTH 1 §3, ymp.2-3 http://www.chemnet.ru/
aToMa yriepoja
DIEKTPOHHOE CTPOEHUE aToMa yriepoa (OCHOBHOE U
4 BO30YXAEHHOE COCTOSsTHUS ). BaneHTHBIE BO3MOKHOCTH 1 §4, ynp.4-5 http://www.chemnet.ru/
aToMa yriepoja
DIEKTPOHHOE CTPOCHHUE aTOMa yriiepoia (OCHOBHOE U https://urok.apkpro.ru/?ys
5 BO30YXKIEHHOE COCTOSTHUSA). BaneHTHBIE BO3MOKHOCTH | §3, yop.6-7 clid=11f4xw1njx92864962
aTtoma yriepoaa S
6 Teopus cTpoeHUst OpraHUYECKUX coequHeHnt A. M. 1 §2, yp.2-3 http://www.chemnet.ru/
bytneposa
7 Teopus cTpoeHUs] OpraHUYECKUX coequHeHud A. M. | §2, ynp.1,4- htt://www.chemnet.ru/
bytneposa 5
8 XuUMHUECKasi CBA3b B OPTaHUUYECKUX COCTMHCHUIX. 1 §9, ymip.3-4 http://www.chemnet.ru/
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MexaHn3mbl 00pa30BaHMs KOBaJICHTHON CBSI3H, CITIOCOOBI
paspsiBa cBs3el

[IpencraBnenue o kiaccupUKauy ¥ CUCTEMaTHIECKas

https://urok.apkpro.ru/?ys

COCTUHEHUN

? Homenkiarypa (IUPAC) oprannueckux BerecTs 35, ymp. 1-2 ghd=11f4xw1n1x92864962
[IpencraBnenue o kiaccu(pUKANU ¥ CUCTEMATHIECKas https://urek.apkpro.ru/ys
10 pez ! §6, ynp.4-5 | clid=Ilf4xw1njx92864962
Homenkiatypa (IUPAC) oprannueckux BemiecTs 5
[IpencraBnenue o kaccu(pUKAUU U CUCTEMaTHUECKas https://urok.apkpro.ru/tys
11 ez 1 §6, ymp.6 clid=11f4xw 1njx92864962
Homenknarypa (IUPAC) opranndyeckux BemecTB 5
12 Kraccudukanus peakiyii B OpraHndecKoi XHMHIH §8, ymp.1-2
1;10_ ];TOP e https://urok.apkpro.ru/?ys
13 Cuctemaru3zanus u 060011eHNe 3HaHUH 110 TeMe ° clid=11f4xw1njx92864962
3aJlaHne B 5
TeTpaau =
https://urok.apkpro.ru/?ys
14 KonrpomnbHas padora Nel clid=11f4xw1njx92864962
5
AJnKaHbBI: TOMOJOTHYECKH psijt, o0mas ¢popmyna,
§10, cTp.69-
15 HOMEHKJIATypa U U30MEPHs, JJIICKTPOHHOE 1 75 vip.2 http://www.chemnet.ru/
IIPOCTPAHCTBEHH O€ CTPOCHUE MOJIEKYJI > YIp-
16 Ou3nyeckue 1 XMMHUYECKHe CBONCTBA AJIKAHOB 310 ctp.75- | http://www.chemnet.ru/
82, ymp.3-6
17 DU3NYECKUE U XUMUYECKUE CBOMCTBA AJIKAHOB 310, yup-7- | http:// chemnet.ry/
Buns! u3omepun: CTpyKTYpHAs, TPOCTPAHCTBEHHAS.
18 OneKTpoHHBIE YPPEKTH B MOJIEKYJIaX OPraHUYeCKUX §7, ynp.1-3 https://resh.edu.ru/
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Buas!l nzoMepuu: CTpyKTypHas, IPOCTPAHCTBEHHAS.

19 OneKTpoHHBIE Y3PPEKTHI B MOJIEKYIaX OPraHUYECKUX §7,ynp.4-7 https://resh.edu.ru/
COEAMHEHUI
Haxoxnenue ankanos B npupoze. CriocoObl MoTy4eHus u 310, cp.83- ht'tps://urok.apk Dro.ru/?ys

20 86, ynp.9- clid=l1f4xw1njx92864962
MIPUMEHEHHNE ATKAaHOB 1 5
Huknoankanel: obmas Gpopmyiia, HOMEHKIATypa u

21 HU30MEPHsI, 0OCOOCHHOCTH CTPOCHHS U XHMHUECKHUX CBOUCTB, §14,ynp.2-5 | http://www.chemnet.ru/
CIOCOOBI NOTYYEHHUS U IPUMEHEHHE
Pemenue pacuéTHbIX 3a7a4 Ha ONpeeseHUe MOJIEKYIAPHOM

2 (hOpMyJIBI OPTaHUIECKOTO BEIIECTBA TI0 MACCOBBIM JIOJISIM 3anmcu B http://school-
aTOMOB 3JIEMEHTOB, BXOJAILUX B €r0 COCTAaB. TeTpagn collection.edu.ru/
CucremaTu3zanus 1 00001IeHNEe 3HaHUI 110 TeMe
Pemrenne pacu€THBIX 3a/1a4 HA ONPEACIICHUE MOJIEKYIISIPHON

73 (opMyIIBI OPraHMUECKOro BEIIECTBA M0 MACCOBBIM JI0JIIM 3anucu B http://school-
aTOMOB DJIEMEHTOB, BXOIAILNX B €r0 COCTAB. TeTpaan collection.edu.ru/
CucremaTusaius 1 00001IeHNe 3HAHUN TIO TeMe
Pemenue pacu€THbIX 3aa4 Ha ONPEACICHUE MOJICKYJIIPHOU

24 (G opMyJIIBI OPraHMUECKOTO BEUICCTBA 10 MACCOBBIM JIOJISIM 3anucu B http://school-
aTOMOB DJIEMEHTOB, BXOJAIIUX B €r0 COCTaB. TeTpasu collection.edu.ru/
Cucremaru3zanus 1 0000IICHUE 3HAHUM 110 TEME
AJKeHBI: TOMOJOTHYEeCKHH psift, o0mas ¢popmyna, $11,ymp. 1 | http://school-

25 HOMEHKJIATypa, 3JIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHHE ALP/SEN00=

3 collection.edu.ru/

MoJiekysl. CTpYKTypHasi U LIUC-TPaHC-U30MEPHS ATIKEHOB

2 du3nueckne 1 XUMHUYECKHE CBOMCTBa ankeHoB. [IpaBuio §11, ynp.4- http://school-
MapKoBHHKOBa 7 collection.edu.ru/

27 du3nvecKkue U XUMHUYECKHE CBOMCTBA aJIKeHOB. [IpaBmito §11, ymp.8- http://school-
MapkoBHHUKOBa 9 collection.edu.ru/

28 CriocoObl 1osTy4eHus 1 IPUMEHEHNE AJIKEHOB 311111)’ 10-11 htp://www.chemnet.r/
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[IpakTuueckas pabora Ne 1 no teme "Ilosmyuenue sTuneHa u

http:// www.chemnet.ru/

2 U3y4CHHUE €ro CBOUCTB"
: ?
30 Pemenue pacu€THbIX 3a/1a4 Ha ONPEAESICHUE MOJIEKYISIPHOM 3anucu B lclggil/lﬁr;\l;f r?l; %?821923
(opMyIBl OPraHMYECKOro BElIecTBa TeTpaau 5 :
- ?
31 Pemrenne pacu€THBIX 3a/1a4 HA ONPEACIICHUE MOJIEKYISIPHON 3anucy B lgggil/lﬁr;vlif EI; 2?82111/92;
(opMyIIBl OPraHMYECKOTO BEIIECTBA TeTpaau 5 ]
32 AnKanueHsl: COnpspKEHHBIC, U30JIMPOBAHHbBIE, §13, yop.1- http://www.chemnet.ru/
KyMyJupoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS 3 ] ] ]
$13, yrip.4- https://urok.apkpro.ru/?ys
33 XVWMUYIECKUE CBOWCTBA COMPSIKEHHBIX TUECHOB 6 » YHIp- clid=11f4xw1njx92864962
5
§13, ynp.7-
34 CriocoObI MOJTyYeHHS U IPUMEHEHUE aJIKaINCHOB 2 http://www.chemnet.ru/
AJNKUHBI: TOMOJIOTHYECKHH psizl, 00mas popmyna, §12, yp.1- https://urok.apkpro.ru/?ys
35 HOMEHKJIATypa, SJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE 3 > YTp- clid=11f4xw1njx92864962
MOJIEKYJ, (pu3nyecKue cBoicTBa S
36 XVMUYECKNE CBOWCTBA AJIKUHOB §12, yup4- | http/www.chemnet.ru/
37 XUMHUUYECKHE CBOMCTBA AJIKUHOB 312’ ynp-6- | http://www.chemnet.ru/
38 XHAMHYECKHE CBOMCTBA AJIKUHOB 312’ ynp-8- | http://www.chemnet.ru/
39 KauecTBeHHBIE peakiuy Ha TPONHYIO CBS3b 3ammcn B htp:// chemnet.ny/
TeTpasn
40 Crioco0bl TIOTy4YeHUsT ¥ TPUMEHEHNE ATKUHOB ?gg 11 ? §_ http://www.chemnet.ru/
41 Penrenue 3a1a4: pacy€Thl 10 YPaBHEHUIO XUMHUECKOM 3agaHue C https://urok.apkpro.ru/?ys
peakIum TeTpaan clid=l1f4xw1njx92864962
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5

https://urok.apkpro.ru/?ys

49 Pemenne 3amau: pacy€Thl O ypaBHEHNUIO XUMHUYECKON 3ananue B clid=11f4xw | njx92864962
peakmumn TeTpagn 5
. IToBTOpPUTH
43 CucremaTusaius 1 00001IeHNe 3HAHUN TI0 TeMe §10 1_1(2) http://www.chemnet.ru/
ApEHBI: TOMOJIOTHYECKUH psiJl, 001Ias Gopmyia, https://urok.apkpro.ru/2vs
44 HOMEHKJIATypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE §15, ynp.1- clid=11F4xw 1 njx92864962
CTpOCHHE MOJICKYJI O€H30J1a U TOJyoJa, UX (Pu3nIecKue 3 5
CBOICTBA 2
. §15, ynp.4-
45 XWMHYECKUE CBOMCTBA apEHOB: PEAKIINN 3aMEIICHHS 5 http://www.chemnet.ru/
46 XUMUYCCKUE CBOWCTBA APCHOB: PCAKI[UU MPUCOCIUHCHUS, §15,y1p.6-7 http://www.chemnet.ru/
OKHCJICHHE TOMOJIOTOB O€H3071a YTIP-
47 XHWMHUYECKUE CBOMCTBA APEHOB: PEAKIUU MIPUCOETNHEHHUS, §15, ynp.8- | http://www.chemnet.ru/
OKHUCJIEHHE TOMOJIOTOB O€H301a 11
48 XUMHUYECKHE CBOMCTBA APEHOB: PEAKIIUU IIPUCOEIUHECHUS, §15, http://www.chemnet.ru/
OKHCJIEHHE TOMOJIOTOB O€H3071a yop.12-13
49 Oco0EHHOCTH XUMUYCCKUX CBOMCTB CTUPOJIA Koncnexr http:// .chemnet.ru/
50 Peienue pacu€THbIX 33124 Ha ONpPEACICHUE MOJIEKYIISIPHOU 3agaHue B http://www.chemnet.ru/
(hopMyJTBI OPraHUYECKOTO BEIIIeCTBA TeTpagn
51 Pemenue pacu€rHbIx 3a/1a4 Ha ONMPEAEICHUE MOJIEKYISIPHOM 3amanue B http://www.chemnet.ru/
(hopMyIIBI OPraHNYECKOTO BEIIEeCTBA TeTpaan
57 Pemrenne pacu€THbIX 3324 HA ONPEACICHUE MOJIEKYISIPHON 3amanue B http://www.chemnet.ru/
(hopMyIIBI OPTaHUYECKOTO BEIIECTBA TeTpaau
15
§T ’1 36. https://urok.apkpro.ru/?ys
53 Crioco0bI MOJTy9YeHHS ¥ IPUMEHEHUE apeHOB 1 4%' 150 clid=11f4xw1njx92864962
151, ynp.12 2
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Ha cTp.153

TeHeTHUECKAS CBI3b MEXK, JTIMYHBIMA MU HUE B
54 CHETHHCCKA CBA3L MONKILY pa3 flacea 3ananme http://www.chemnet.ru/
YTIEBOJIOPOIOB TeTpaan
I'eHeTHUecKast CBSI3b MEXK, a3 IMYHBIMH KJIACCAMU 3amaHue B
55 Ay P ! http://www.chemnet.ru/
YTIEBOIOPOIOB TeTpaau
PacuéThl o ypaBHEHHUSIM XUMHYECKHAX PCaKIIAH 3amanue B https://urok.apkpro.r/?ys
56 yp _peaKiiH. o clid=11f4xw1njx92864962
CucremaTtu3zanus 1 00001IeHNE 3HaHUI IO TEME TeTpaan 5
PacuéTrl o ypaBHEHNSIM XUMHYECKAX pPeaKIIui 3amanue B https://urok.apkpro.m/?ys
57 yp peaKtii. clid=1If4xw 1njx92864962
CucremaTtu3zanus 1 000011eHUE 3HAHUI 110 TEME TeTpaan 5
. §16, ynp.1-
58 [Ipupoanerii ra3. [lomyTHbIe He(TAHBIC Ta3bl 5 http://www.chemnet.ru/
$16, yip.6 https://urok.apkpro.ru/?ys
59 KameHHbI# yroiab ¥ MpoayKThI €ro nepepadboTku ] » YHp- clid=11f4xw1njx92864962
b}
Hedtp u cnn BI €€ II TKU. [IppMeHeHne 1 KTOB 1 ap.9-
60 e criocobkI e€ mepepado PHMCHEHHE TPOAYKTO 316, ymp.9 http://www.chemnet.ru/
nepepadboTKku HEPTH 12
I'eHeTHueckas CBSI3b MEXK a3 IMYHBIMH KJIACCAMU 3amaHue B
61 Ay P ! http://www.chemnet.ru/
YTIEBOIOPOIOB TeTpaau
TamoreHonpon3BOAHLIE VITIEB B: DJIEKTPOHH
62 OTCHOTPOUSBOJIHEIC YIIICBOAOPOOB: SICKTPOHHOC Koncmekr http://www.chemnet.ru/
CTPOCHHE; pEaKINN 3aMEeIICHHS TaloreHa
63 JleticTBue Euenoqen Ha TaJIOTeHIIPON3BOTHBIC. KoHeIexT http://www.chemnet.ru/
BsanMmogeiicTBre quraaoreHaaKaHOB ¢ MATHHEM U [IUHKOM
HCTEMAaTH3aIHS | HHE 3HAHWI O pa3ner IToBTOPHUTH
64 ,(,j cre 3all " 0006meHHe 3 O pasaeny OBTOD http://www.chemnet.ru/
Yraeroaopoabt §15-16
65 KonrtpomnbHas padora Ne2 o teme "YriaeBogopoans!"” http://www.chemnet.ru/
[IpenenbHBIC OTHOATOMHBIE CIIUPTHI: TOMOJIIOTUYECKUH P/,
§17, ynp.1-
66 oOmias popmysia, CTpOCHHE MOJIEKYII, H30MEPHS, 3 http://www.chemnet.ru/

HOMCHKIJIaTypa, KJ]aCCI/I(I)I/IKaLII/Iﬂ, (I)I/I3I/I"ICCKI/IC CBOMCTBaA
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https://urok.apkpro.ru/?ys

67 XUMUYECKUE CBOWCTBA IIPEEIbHBIX OJHOATOMHBIX CIIUPTOB 217’ ynp-4- clid=I1f4xw1njx92864962
5
§17. yp.9- https://urok.apkpro.ru/?ys
68 XWMHYECKUE CBOMCTBA MPEACIbHBIX OJJHOATOMHBIX CITUPTOB 1 > YIIp- clid=llf4xw1njx92864962
5
69 Crioco0sI 1oNy4eHNs ¥ IPUMEHEHUE OJTHOATOMHBIX CITUPTOB 3111173’ 12-17 http://www.chemnet.ru/
[IpocTrie 3¢hupbl: HOMEHKIIATYpa U U30MEPHsI, 0COOCHHOCTH https://urok.apkpro.ru/tys
70 p Ppl: ypa pH, Koncnexr clid=l1f4xw1njx92864962
(U3MYECKUX U XUMHUYECKHUX CBOMCTB 5
71 MHOroaToMHbIE CIIUPTHI: STHICHIIIMKONb H IMMLEPHH, KX §17, http//www.chemnet.ru/
¢u3nyeckne 1 XUMHUYECKHE CBOICTBA ctp.180-181
CriocoObI TTOTyYeHHS U IPUMEHEHHE MHOTOATOMHBIX §17 https://urok.apkpro.ru/?ys
72 i p clid=I1f4xw1njx92864962
CIIUPTOB MOBTOPUTH 5
73 @DeHOo: CTPOCHUE MOJIEKYIIbI, PU3NYECKHE CBONCTBA. §18, ynp.1- | http://www.chemnet.ru/
Tokcu4HOCTH (eHoIa 4
74 XumMudeckue cBoiicTsa (heHomna 218’ ymup-5- | htp://www.chemnet.ru/
75 CriocoObI MOJTy4eHUS U IPUMEHEHUE eHoIa %}8’ ynp-9- | http:// .chemnet.ru/
76 [Ipaktuyeckas pabota Ne 2. Pemenue skcriepuMeHTaIbHBIX http://www.chemnet.ru/
3amad o reme "CrupTthl 1 peHob"
77 CucremaTu3aius ¥ 0000IIeHHEe 3HAHUN TI0 TeMe l§_[10 ; Tlcépmb htp:// chemnet.ry/
ATNBJErubl U KETOHBI: JIEKTPOHHOE CTPOEHUE §19, ymp.1- http:// www.chemnet.ru/
78 KapOOHUIHHOU TPYTITBI; TOMOJIOTUYECKUE PSIBI, 00IIIas > » YHp-
(dbopMyna, n30Mepus U HOMEHKIIATypa
79 ATbIeruipl ¥ KeTOHBI: (PU3MIECKHE CBOMCTBA; PEaKIIUu §19, ynp.3- | http://www.chemnet.ru/
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MNPpUCOCAUHCHUA

4

AJIB,Z[CF MBI U KETOHBI: (I)I/I?;I/IIIGCKI/IC CBOﬁCTBa; pCaknuun

§19, ynp.5-

http://www.chemnet.ru/

80
MPUCOETUHEHUS 8
’1 Peaxiuu okucieHus: M Ka4€CTBEHHBIC PEAKIIUN aTbJETHIOB §19, yip.9- | http://www.chemnet.ru/
U KETOHOB 12
19 :
82 CrniocoOslI oNy4eHus anbACTHI0B U KETOHOB 319, http://werw.chemnet.ru/
ymp.13-15
33 Kontponbnas padora Ne3 o reme «CupTthl U (EHOIBI, http://www.chemnet.ru/
KapOOHUJICOEPIKAIINE COSTUHEHUS
’4 OAHOOCHOBHBIC MPEACTbHBIC KAPOOHOBBIC KMCIOTHI, §20, yop.1- | http://www.chemnet.ru/
OCOOCHHOCTH CTPOCHUS UX MOJICKYJI 3
N3oMepust 1 HOMEHKIATypa KapOOHOBBIX KUCIIOT, UX :
85 p I ypa Kap §20, yrp.4-6 http://www.chemnet.ru/
¢u3nyeckue CBOUCTBA
26 XVAMUYEeCKUEe CBOMCTBA MTPEIeIbHBIX OHOOCHOBHBIX §20, ynip.7- | http://www.chemnet.ru/
KapOOHOBBIX KUCIIOT 12
R7 XUMHUYECKHE CBOMCTBA MPEIETbHBIX OJJHOOCHOBHBIX §20, http://www.chemnet.ru/
KapOOHOBBIX KHCJIOT ynp.13-15
23 Oco0eHHOCTH CBOMCTB MypPaBbUHON KHCIIOTHI. §20, http://www.chemnet.ru/
MsorooGpa3ue kapOOHOBBIX KUCIIOT ynop.16-17
OcoOeHHOCTH CBOICTB: HEMPEAEIbHBIX U APOMATHUECKUX http://www.chemnet.ru/
89 KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCHUKAPOOHOBBIX Koncnekr
kuciort. [IpencraButeny BoICIINX KapOOHOBBIX KHCIIOT
OcoOeHHOCTH CBOMCTB: HEMPEACIbHBIX U APOMATHYCCKUX http://www.chemnet.ru/
90 KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX Koncnekr
kucnot. [IpencraBuTteny BhICIIMX KapOOHOBBIX KHCIOT
3anatie B https://urok.apkpro.ru/?ys
91 [loHsATHE O MPOU3BOAHBIX KAPOOHOBBIX KHUCIIOT A clid=11f4xw1njx92864962
TeTpaau 5
§20
92 Crnioco0bl osy4eHus U IPUMEHEHHE KapOOHOBBIX KUCIIOT c1p.218-221 http://www.chemnet.ru/
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https://urok.apkpro.ru/?ys

93 CroxHble 3(upbl: TOMOJIOTUYECKU psiJl, 001as Gpopmyiia, §21, ynp.1- clid=1If4xw 1 njx92864962

HW30MEepHUs U HOMEHKIIaTypa 4 5
. §21, ynp.5- )

94 duznueckue U XMMUYECKHe CBOMCTBa 3pupon 1 http://www.chemnet.ru/

Pemenue pacuéTHBIX 3a7a4: M0 YPaBHEHHIO XUMUIECKOM https://urok.apkpro.ru/?ys
. 3anaHue B ; »

95 peaxiy, Ha ONpeielIeHue MOJIEKYJIIPHON (OPMYITbI reTpam clid=11f4xw1njx92864962
OpraHU4YeCcKOro BEIIECTBA S
Pemenue pacuéTHBIX 3a7a4: 110 YPAaBHEHHIO XUMUYECKOM https://urok.apkpro.ru/?ys

. 3anaHue B ; .

96 peaxiuu, Ha Onpe/eIeHne MOJIEKYIIpHOM (popmyITsl TeTpamH clid=11f4xw1njx92864962
OPraHU4eCcKOro BEIIeCTBa S

97 [IpakTuueckas padora Ne 3. Pemienue s3kcrepuMeHTaIbHbIX http://www.chemnet.ru/
3agad no Teme "Kap6onoBbie kucnoTel. CinoxxHble 3¢uph!”

08 JKupsl: ctpoeHue, GpU3MUecKre U XUMUYSCKHE CBOMCTBA 333.228- http://www.chemnet.ru/
(ruzposms) 230, yrp.12

99 Oco0eHHOCTH CBOMCTB KHUPOB, COJIEPKATIX OCTATKH §21, yp.13 http://www.chemnet.ru/
HEMpeIenbHBIX JKUPHBIX KUCIOT. JKUpHI B IpUpojie ’ '
Mpbuta Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, UX MOIOIIIEE §21 http://www.chemnet.ru/

100 nericteue. [IoHATHE O CHHTETHYECKUX MOIOIIHUX CPEICTBaxX JIOTI.MaTepH
(CMCOC) al

101 ['enernueckas cBsA3b yIiIeBOJIOPOAOB U 3ajganue B http:// www.chemnet.ru/
KHCJIOPOJICO/IEPIKAIIUX OPraHUYECKHUX BEIIECTB TeTpaau

102 ['enernueckas cBsA3b yIII€BOIOPOAOB U 3amaHue B http://www.chemnet.ru/
KHUCJIOPOACOAEPKAIIUX OPraHUYECKUX BEIIECTB TeTpaau

103 I'eneTnueckas cBsI3b yrieBOJOPOAOB U 3agaHue B http://www.chemnet.ru/
KHCJIOPOJICO/ICPKAIINX OPTaHNYCCKUX BEILICCTB TeTpaan

104 Pacu€rbl 10 ypaBHEHUSAM XUMHUYECKHUX PEAKIIUN 3ananme g http://www .chemnet.ru/

TeTpaau
105 Pacuérhl o ypaBHEHUSAM XUMHUYECKHUX PEAKIUN 3amanue B http://www.chemnet.ru/
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TETpau

o I1 WWW
106 CucremaTtusanus 1 0000IIeHHEe 3HAHUN TI0 TeME §10 ; TzolpHTB http:// chemnet.ry/
107 KonTponbHas padota Ne4 o Teme «KapOoHOBBIE KHCIOTHI U http://www.chemnet.ru/
WX TIPOU3BOJIHBIE)
108 OO01mas xapakTepuCcTHKa YTIIEBOJOB U KJIacCU(pUKAIUS §22, yup.4- | http://www.chemnet.ru/
YIIIEBOJIOB (MOHO-, M- ¥ TIOJIUCAXAPHUIBI) 5
MoHocaxapubl: pU3HUECKUe CBOMCTBA U HAXOXK/ICHHUE B §23, ynp.5- https://urok apkpro.ru/ys
109 PHABL: 8 > YHP- clid=I1f4xw njx92864962
npuponae 7 s
110 [IpumeHeHue rioKo3bl, €€ 3HAaUEHHUE B KU3HEACSITEIbHOCTH §23, ynp.9- http://www.chemnet.ru/
opraHusma 10
§249 . )
Jucaxapuapl: caxapo3a, MaJibTO3a U JakTo3a. HaxoxaeHue B ctp.250- hitps://urok.apkpro.ru/?ys
111 ) ’ ' ) clid=11f4xw1njx92864962
MIPUPOJE U IPUMEHEHUE AUCAXAPUIOB 255, s
ynp.5(a) -
§24,
12 [Tonmcaxapusr: CTPOCHHE MAaKPOMOIIEKYJL, buznveckue u cTp.255- http:/ chemnet.ru/
XUMHYECKHE CBOMCTBA, IPUMEHEHHUE 261,
ymp.5(6)
JlononHuTe https://urok.apkpro.ru/?ys
113 [TonsiTHE 006 UCKYCCTBEHHBIX BOJIOKHAX JIbHBII clid=11f4xw1njx92864962
Marepuan S
114 Pemenue pacueTHbIX 3a71a4 Ha ONpeAeNIeHUE 10JIU BbIXOAA 3ananue B http://www.chemnet.ru/
MPOIYKTa PEaklru OT TEOPETHUECKH BO3ZMOKHOTO TeTpaau
115 Peuienue pacueTHbIX 33724 Ha ONMPEACICHUE 10JIM BbIXO/a 3ananue B http:/ chemnet.ru/
NPOAYKTA PCAKIIUU OT TCOPCTHYECKU BO3MOXKHOTO TeTpaan
. I1 S WWW
116 CucremaTtu3aius ¥ 0000IIeHIE 3HAHUI TI0 pa3aeny $ 20; Tz(:lp utb | http:// chemnet.ry/
117 Kontponbras padota o teme "Kucnopozacoaepxarine http://www.chemnet.ru/
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OpraHUYEeCKUE COCAUHEHUs"

AMUHBL: K1accuuKanms, CTpoeHHEe MOJIEKYII, o0Iast

http://www.chemnet.ru/

25, ymp.1-
118 (dhopMyna, n3omMepus, HOMEHKIIaTypa U GU3NYECKue § - YHp
CBOWCTBA
. 25, yrp.4- :
119 XVMUYeCcKue CBOMCTBA ann(PaTHUECKUX AMHHOB 2 yrp hitp://www.chemnet.ru/
. 25, yup.7- :
120 XUMHUYECKHE CBOMCTBA aTu(PaTHUESCKUX AMHHOB ? 0 - YIP hitp://www.chemnet.ru/
121 AHWINH: CTPOEHUE aHWJIMHA, OCOOCHHOCTU XUMHUYECKUX §25, yup.11 http://www.chemnet.ru/
CBOWMCTB aHWJIMHA > YIP-
122 CriocoObI osryueHHs 1 IPUMEHEHNE anpaTHIeCKIX 25 12 http://www.chemnet.ru/
aAMHHOB 325, yip.
123 AMUHOKHUCIIOTBI: HOMEHKJIATypa U u3oMepus, pru3ndeckue §26, yop.1- | http://www.chemnet.ru/
cBoicTBa. OTAENbHBIC IPEACTABUTETU (l-AMUHOKHUCIOT 4
124 XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT, UX OHOIOTHYECKOE §26, ynip.5- | http://www.chemnet.ru/
3HaYeHNue aMMHOKUCIOT. CHHTE3 U TUPOIHN3 ENTH]I0B 7
27, yup.3- :
125 benku kak mpupoaHbIC TOJIUMEPHI; CTPYKTYPBI OCIKOB 3 - YIp hitp://www.chemnet.ru/
. 27, ymp.5- :
126 XUMUYEeCKUE CBOMCTBA OEJIKOB g yup hitp://www.chemnet.ru/
A30TCcoAepKaIIHe TETEPOLMKINYECKUE COETNHECHUS. §28, ymp.1- http://www.chemnet.ru/
127 HyknenHoBbIE KUCIIOTBI: COCTAB, CTPOCHHE U OMOJIOrHYeCKast 3 » YIP-
poib
[Ipaktrueckas padota Ne 4. PerieHue 3KCrepuMeHTaIbHBIX http://www.chemnet.ru/
128 3aja4 1Mo TeMe "A3oTcoaepiKaliue OpraHnyecKue
coequueHnsa"”
129 [IpakTuueckas padora Ne 5. Pemienue s3xkcepuMeHTaIbHbBIX http://www.chemnet.ru/
3a7a4 no teme "Pacrio3HaBaHuEe OpraHMYeCKUX COeTMHEHUN"
130 Kontponbras padota NeS o teme "A3oTcoaepikariue http://www.chemnet.ru/

OpraHUYecKHue coequHeHus"
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OCHOBHBIE ITOHSITUSA XUMUU BBICOKOMOJICKYJISIPHBIX

http://www.chemnet.ru/

131 COCIMHEHUI U METO/Ibl UX CUHTE3a —IIOJMMEpHU3aLUsI U 1 Koncnekr
MOIUKOHIEHCALUS
132 [Inactmaccel. YTunusanus u nepepadoTka MiacThKa 1 Koncnekr http://www.chemnet.ru/
133 DnacToMephl: HaTypabHBIN CHHTETUISCKHE KayUyKH. 1 S — http:// www.chemnet.ru/
Pe3una
Bonokna: HaTypaibHBIE, HCKYCCTBEHHEIEC, CHHTETHUECKIE https://urok.apkpro.r/ys
134 - Hatyp » MCKY g : 1 KoucrexT clid=11f4xw 1njx92864962
[Honumepsl crienanbHOTO HA3HAUYECHUS 5
ITpaxtuueckast padbota Ne 6. Perienune dskcrnepuMeHTaAIBLHBIX
135 P ,I,) p " 1 http://www.chemnet.ru/
3aga4 no reMe "Pacro3HaBaHue [1acTMAacC U BOJIOKOH
IloBTOpEeHu
O0001IeHE U CHCTEMATH3AIMS H3YUEHHOI0 MaTepHaa o e 120 1? pec https://urok.apkpro.r/?ys
136 o UL M3y o Matep 1 YPOY 1 Clid=11f4xw 1njx92864962
TeMe "BBICOKOMOJIEKYJISIPHBIE COETUHEHUS xumuu 10 5
Kjacca =
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136
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11 KIIACC

KosuuyecTBO 4acos

Kon IIpa DJIEKTPOHHBIE
Ne Tema ypoka B Tpoa Kru JdomamHee 3aganue unGposbyie
n/n bHBI €CKH o0pa3oBaTejbHbIE
ce e e pecypcebl
ro
pabo pabo
ThI ThI
1 Atom. CocTaB aTOMHBIX sijiep. XUMUYECKUAN IJIEMEHT. 1 §1, ynp.1-2 https://urok.apkpro.ru/?ysc
H3oTonsl > YHIP- lid=11f4xw 1njx928649625
5 AtoM. CocTaB aTOMHBIX sJiep. XUMUYECKUN 3TI€MEHT. | §1, ynp.3-4 https://urok.apkpro.ru/?ysc
M30Tomb! > YIp- lid=I1f4xw 1njx928649625
3 CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, 1 §2, ynp.1-2 http://www.chemnet.ru/
KBaHTOBBIE YKCIa
4 CtpoeHue JIeKTPOHHBIX 000I04YeK aTOMOB, 1 §2, yrip.3-5 http://www.chemnet.ru/
KBaHTOBBIC YHCIIA
5 CTpoeHue AIEKTPOHHBIX 000T0YEK aTOMOB, 1 §2, yip.6-7 http://www.chemnet.ru/
KBaHTOBBIE UKCIa
6 Knaccudukanms XuMHUuecKux 3JeMeHTOB (s-, p-, d-, 1 §3. ymp. 1 https://urok.apkpro.ru/?ysc
f-onemeHThI) - YHp- lid=11f4xw1njx928649625
7 Pacnipenenenue 31eKTPOHOB MO ATOMHBIM OpOUTAIISIM 1 33, 3anamme B http://www.chemnet.ru/
TeTpaau
8 Pacnpenenenue 371eKTPOHOB O ATOMHBIM OpOUTAISIM 1 fg;;:;;HHe B http://www.chemnet.ru/
9 Pacnipenenenue 37eKTPOHOB IO ATOMHBIM OpOUTAIISIM 1 fST’;ZHHZHHe B http://www.chemnet.ru/
10 DNEKTPOHHBIC KOH(DUTYPAIIUU ATOMOB 3JICMCHTOB B 1 §4. yip.1-2 https://urok.apkpro.ru/?ysc
OCHOBHOM M BO30YXXJEHHOM COCTOSIHUH » YIIp- lid=11f4xw1njx928649625
1 DNeKTPOHHBIE KOH(MUTYpAIIMN AaTOMOB JIEMEHTOB B 1 §4. yrp.3-5 https://urok.apkpro.ru/?ysc
OCHOBHOM M BO30YXIEHHOM COCTOSIHUU > YHp- lid=11f4xw1njx928649625
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DNEKTPOHHBIC KOH(PUTYpAIIMKA aTOMOB JIEMCHTOB B

https://urok.apkpro.ru/?ysc

12 OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUU 34, ynp.6-7 lid=11f4xw 1njx928649625
13 DNeKTPOHHBIE KOH(UTYpAIIUTH HOHOB. §4,3amanue B http://www.chemnet.ru/

DIEeKTPOOTPULIATETLHOCTh TeTpaan

[Iepuonnueckuii 3akoH u [lepuonnueckast cucrema http://www.chemnet.ru/
14 xuMmudeckux 3aeMeHToB 1. M. MenaeneeBa, cBs3b € §5, ymp.1,2

COBPEMEHHOM TEOpUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX http://www.chemnet.ru/
15 AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOXKHBIX §Synp.3,4

BEILIECTB 10 TPyIIaM U NepHoiaM

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX http://www.chemnet.ru/
16 AJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX H CIIOXKHBIX §5,ynp.5-7

BEIIECTB I10 TPYMIaM U eproaaM
17 Cucremaruzanusa U 0000IeHNEe 3HAHUN 110 TEME [ToBTOpUTSH §1-5 http://www.chemnet.ru/
18 Cucremarusanusa U 0000IIICHNE 3HAHUN IO TEME TosTopenue, sananme | http://www.chemnet.ru/

B TETpaau

Buapl xumudeckoi cBa3u. MexaHu3Mbl 00pa30BaHUS http://www.chemnet.ru/
19 KOBAJICHTHOH CBs3U. BonopoaHas cBs3b. §6, ynp.1-2

MexMOJIeKyISIpHBIE B3aUMOIEHCTBUS

Buapl xumudeckoit cBa3u. Mexanu3mbl 00pa3oBaHUs http://www.chemnet.ru/
20 KOBAJICHTHOM CBA3U. BoaopoaHas cBsi3b. §6, ynp.3-4

MexMOJIEKyISIPHBIE B3aUMOAEHCTBUS

BaneHTHOCTh ¥ BaJICHTHBIE BO3MOXXHOCTH aTOMOB. http://www.chemnet.ru/
21 CBsI3b 2JIEKTPOHHOM CTPYKTYpPBI MOJIEKYJ € UX §7, KOHCIIEKT

FEOMETPUUYECKUM CTPOECHUEM

BaneHTHOCTD U BaJ€HTHBIE BO3MOKHOCTH aTOMOB. http://www.chemnet.ru/
22 CBS13b JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX §7, ynp.3-5

FEOMETPUUECKUM CTPOECHUEM
23 [IpencraBneHus 0 KOMIUIEKCHBIX COCIUHEHUSAX: 1 Koncnekr, 3aganue B | http://www.chemnet.ru/
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COCTaB U HOMEHKJIATypa

TETpaau

HpCI[CTaBJ'ICHI/Iﬂ O KOMIIJICKCHBIX COCAMHCHUAX !

KOHCHeKT, 3aJaHuC B

http:// www.chemnet.ru/

24 1
COCTaB U HOMEHKJIATypa TeTpaau
25 [IpencraBienus 0 KOMIUIEKCHBIX COETMHEHUSX: 1 KoHncnekr, 3aganue B | http://www.chemnet.ru/
COCTaB U HOMEHKJIATypa TeTpaau
BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO
26 CT H(-)IEHI/I}I Tumnst i I/II?)TaJ'IJ'II/I‘IeCKI/IX eile”f:)K u 1 §7, KOHCIIEKT hitps://urok.apkpro.ru/7ysc
POCHIA P P : lid=11f4xw1njx928649625
CBOIICTBa BEIIECTB
BemecTBa MONEKyISIpHOTO U HEMOIEKYIISIPHOTO
27 CT H;eHI/I;[ Tunsl i HI?:TaJIJIquCKHX ezJeTI:)K u 1 §7, KOHCIIEKT https://urok.apkpro.ru/?ysc
POCHIA. P P . lid=l1f4xw 1njx928649625
CBOIICTBa BEILIECTB
[TonsiTue o nucnepcHeix cucremax. [Ipeacrasnenue o
28 A p pea 1 §10, ymp.2-3 http://www.chemnet.ru/
KOJUTOMIHBIX PacTBOPax
HcTuHHbIC pacTBOPHI: HACKHIIIICHHBIC U
29 HEHAaChI eIfHBIe I;cmo I/IMH(-)ICTB 1 §10, ymp.4-5 hitps://urok.apkpro.ru/7ysc
o » PACTBOp ‘ > YIp- lid=11f4xw1njx928649625
Kpucrannoruapatsr
HcrunHble pacTBOPHI: HACKIIIIEHHBIE U
30 HEHAChI eIfHBIe IE)lCTBO I/IMH(-)ICTB 1 §10, ymp.6-7 https://urok.apkpro.ru/?ysc
m » PacTBop ' » YTIP- lid=11f4xw 1njx928649625
Kpucrannoruapatsr
Wcrunabie pacTBOPHI: HACHIIIIEHHBIE U
31 HEHACHL eIfHBIe I;CTBO HMLECTB 1 §10, 3ananue B https://urok.apkpro.ru/?ysc
1 » P P . TeTpaam lid=11f4xw1njx928649625
Kpucrannoruapatsr
32 CriocoObI BbIpaXKeHUsI KOHIIEHTPAIlUN pacTBOPOB 1 3aaHue B TETpaau http://www.chemnet.ru/
Pemenue 3a1a4 ¢ UCMOJIb30BaHUEM MTOHSITHIA http://www.chemnet.ru/
33 ""MaccoBas JI0J151 PaCTBOPEHHOTO BemiecTna", 1 3ajanue B TETpaau
"MoJsipHasi KOHUEHTpaus"
Pemenue 3a1a4 ¢ UCIOIL30BaHUEM [TOHATUI http://www.chemnet.ru/
34 ""MaccoBasi 107151 PaCTBOPEHHOTO BemiecTna', 1 3ajanue B TETpaau

"MoJIsIpHast KOHIIEHTpaius'"
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Pemenue 3amau ¢ UCIIOJIb30BAHUEM IOHSATHHA
"MaccoBas /107151 pacCTBOPEHHOIO BelecTsa",
"MoJIsIpHasi KOHIEHTpaIus'"

3ajanue B TETpaau

http://www.chemnet.ru/

36

Knaccudukanus 1 HOMEHKIaTypa HEOpraHMYECKUX
BEIIIECTB

§17, ynp.1-3

http://www.chemnet.ru/

37

Knaccudukaius n HoMeHKIaTypa HEOPTaHHYECKIX
BEILECTB

§17, ynp.4-6

http://www.chemnet.ru/

38

Knaccudukanus 1 HOMEHKIaTypa HEOpraHMYECKUX
BEIIECTB

§17, yrp.7-10

http://www.chemnet.ru/

39

CucreMmarusanusa U 0000IEeHHUE 3HAHUHN I10 TEME

IToBTOpHTH
§5,6,7,10,17

http://www.chemnet.ru/

40

Cucrematusanuusa U 0000IIeHNE 3HAHUN IO TEME

[ToaroroBka k
KOHTpOJIbHOM paboTe

http://www.chemnet.ru/

41

KonTponsnas padora Nel no temam "Crpoenune
atoma. [lepuoguuecknii 3axoH u Ilepuognueckas
cUCTEeMa XUMUYECKHX dneMeHToB /1. W.
Menneneesa", "Ctpoenue Bemectsa. MHOrooopasue
BeniecTB"

http://www.chemnet.ru/

42

Knaccudukanus XuMHYeCKUX peakiuii B
HEOPTaHUYECKOU U OPTaHNYECKOW XUMUHU. 3aKOH
COXpaHEHHs MacChl BEIIECTB; 3aKOH COXPaHEHUs U
MIPEBPALLEHUS SHEPTUN ITPU XUMHUUECKHUX PEaKIHIX

§11, ynp.1-2

http://www.chemnet.ru/

43

Krnaccudukanus XMMHYECKUX peakinuii B
HEOPraHUYeCKOU U OPraHUYeCKONW XUMUU. 3aKOH
COXPaHEHHUS MacChl BEIIECTB; 3aKOH COXPaHEHUS U
MpeBpaIICHUs] SHEPTUU [TPU XUMHUECKUX PEAKITUAX

§11, ynp.3-4

http://www.chemnet.ru/

44

Knaccudukanus Xumuueckux peaxkiuii B
HEOPTaHUYECKOW U OPraHNYECKOW XMMUHU. 3aKOH
COXPAaHEHHUs1 MACChl BEIIECTB; 3aKOH COXPAaHEHUS U
OpeBpalliCHUA SHCPTIUU TPU XUMHUYCCKUX PCAKIIUAX

§11, ynp.5-6

http://www.chemnet.ru/
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TennoBbie 3((HEKThI XUMUYCCKUX PCAKIHIA.

http:// www.chemnet.ru/

4 1 12 1-
> TepMoxuMuueckue ypaBHECHUS 312, ynp.1-3

46 Brruucnenus no ypaBHEHUAM XUMHUYECKUX PEAKLIUN U 1 §12, ynp.4-8 http://www.chemnet.ru/
TEPMOXHUMHUECKUM YPABHEHUSIM > YIp-
Brrunciienus no ypaBHEHUSAM XUMHUECKUX PEaKIUN U :
TEPMOXUMHUYECKUM YPABHEHUSAM

48 Brrunciienns mo ypaBHEHHUSIM XUMHUYECKUX PEAKIIUN U 1 §12, 3amanue B http://www.chemnet.ru/
TEPMOXUMHUYECKUM YPABHEHUSIM TeTpanu

49 CKOpOCTb XMMHUYECKON PEaKIMH, €€ 3aBUCUMOCTb OT | §13, yp.1-3 http://www.chemnet.ru/
pasmuaHbIX (hakTopoB. Karanus u kaTanm3aTopbl > YTIP-

50 CKopoCTh XMMHUECKON peaklH, €€ 3aBUCUMOCTb OT 1 §13, yp.4-7 http://www.chemnet.ru/
pasnnyHbIX akTopoB. KaTanus u karanu3aTopbl > YTIP-
CKOpOCTh XMMHYECKON peakluy, €€ 3aBUCUMOCTb OT

51 p pead 1 §13, ymp.8-10 http://www.chemnet.ru/
pa3nuyHbIX (hakTopoB. Katanus u xaTamu3aTopbl

52 I'oMOreHHbIE ¥ reTepOreHHbIE peaKun 1 Koncnekr http:/www.chemnet.ru/

53 ['oMoreHHbI€ U T€TEPOreHHbIE PEAKIUN | Koncnekr http://www.chemnet.ru/
[TpakTuueckas padora Ne 1 o teme "BiusHue http://www.chemnet.ru/

54 pa3InYHbIX (PAaKTOPOB HA CKOPOCTh XUMHYECKOU 1
peakmuun"

55 OOpaTtumble 1 HEOOPATUMBIE peakui. XUMHISCKOE 1 §14, yrp.1-3 http://www.chemnet.ru/
paBHOBeCHE
OOpatumMble 1 HeOOpaTUMBbIE peakIUni. XUMHUYECKOe :

56 P p peaKil | §14, yrip.4-6 http://www.chemnet.ru/
paBHOBecHE
OOpatumMble 1 HCOOpaTUMBIC PeaKIMU. XUMUYECKOE :

57 p p peaKi 1 §14, yp.7-8 http://www.chemnet.ru/
paBHOBECHE
[Tpaktugeckasa pabora Ne 2 o Teme "BinsHue http://www.chemnet.ru/

58 pa3InYHbIX (PAKTOPOB HA MOJIOKEHUE XUMHYECKOTO 1

paBHOBecHs"
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DnekTponutrueckas auccounanusi. CUIbHbIC U

https://urok.apkpro.ru/?ysc

39 cyabble 37eKTpoauThl. CTENneHb JUCCOLMALIUT ! 315, ynp.1-5 lid=11{4xw1njx928649625

60 DnekTpoauTuyeckas aucconuanusi. CUibHbIE U 1 §15, yrp.6-12 https://urok.apkpro.ru/?ysc
cmabbie AMeKTponuThl. CTeNeHb JUCCOITUAITTHI > YHp- lid=11f4xw1njx928649625

61 Hommoe npomspezerine BOABI. Cpena BOMHEIX 1 §16, ynp.1-2 http://www.chemnet.ru/
pactBopoB. Bomopousrit nokasarens (pH) pactBopa

62 ['aaponu3 coneit. Peakmum, mpoTekaronye B 1 §16, yip.3-6 https://urok.apkpro.ru/?ysc
pacTBOpax 2JEKTPOJIIUTOB » YTIp- lid=11{4xw1njx928649625

63 I'unponus coneit. Peakuuu, nporekaromue B 1 $16, yrp.7-9 https://urok.apkpro.ru/?ysc
pacTBOpax AJIEKTPOIIUTOB > YTIP- lid=11f4xw1njx928649625
I'moponus coneit. Peakiuu, mpoTekaromue B https://urok.apkpro.ru/?ysc

64 pacTBOpax MEKTPOJIIUTOB ! 316, yrp.10-12 lid=11{4xw1njx928649625

65 ITpakTuyeckas padora Ne 3 o Teme "XI/IMI/I‘IGCKI/IC | http:// chemnet.ru/
peaxIfu B pacTBOpPax AIEKTPOIUTOB

66 OKI/ICJ’II/IVTCJIBHO-BOCCTaHOBI/ITeJ'ILHBIe peaKImu. 1 §11, KOHCIIEKT http://www.chemnet.ru/
Baxneime OKUCIUTETN U BOCCTAHOBUTEIN

67 OKI/ICJ‘IITI’TGJ'IBHO-BOCCTaHOBI/ITeJ'IBHBIe peakuuu. | §11, KoHCIEKT http://www.chemnet.ru/
Baxkneiinme oKUCIUTENN U BOCCTAHOBUTENIN

63 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH. | §11, 3amanue B http://www.chemnet.ru/
Baxneimne OKUCIATENN U BOCCTAHOBUTEIHN TeTpagu

69 MeTo1 2JIEKTPOHHOTO (3JIEKTPOHHO-HOHHOTO) 1 §11, KoHCIEKT http://www.chemnet.ru/
Oananca

70 MeTo/ 3EKTPOHHOTO (31EKTPOHHO-UOHHOTO) 1 §11, 3ananue B http://www.chemnet.ru/
OamaHca TeTpaan

71 Merton 37eKTPOHHOTO (3JIEKTPOHHO-UOHHOTO) 1 §11, 3amanue B http:// www.chemnet.ru/
Oaanca TeTpaan

72 DJIEKTPONH3 PACTBOPOB M PACIIABOB BELIECTB 1 §21, ynp.1-4 http://www.chemnet.ru/

: ?
73 Pemenne 3aau pa3auaHbIX TUIIOB 1 §21, ynp.5-7 hiips.//urok.apkpro.ru/7ysc

lid=11f4xw1njx928649625
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§21, 3amanue B

https://urok.apkpro.ru/?ysc

4 Penrenn q UYHBIX TUIIOB 1 : X
7 CUICHHE 3a/1a Pas1 0 TerpamH lid=11f4xw 1njx928649625
21, 3apaHue B
75 Pemenue 3a1a4 pa3muIHBIX THIIOB 321, san http://www.chemnet.ru/
TeTpaIu

76 CucremaTtu3zaius U 0000IIeHHE 3HAHUN IO TeMe [ToBTOpuTH §11-16, https://urok.apkpro.ru/?ysc
"XuMu4deckue peakiuu"” 21 lid=1114xw1njx928649625

77 Cucrematusanusa U 00001IeHNE 3HAHUN 10 TEME 1 [ToaroroBka K https://urok.apkpro.ru/?ysc
"Xumuueckue peakuuu"” KOHTposbHOU padote | lid=11f4xw1njx928649625
Kontposnbnas padora Ne2 no teme "Xumuuecku

78 OHTPO " paGora Ne2 o Teme ecxue http://www.chemnet.ru/
peaxu
[Monoxenne Hemeranos B [lepuonuyeckoii cucteme http://www.chemnet.ru/
xuMuueckux aeMeHToB JI. . Menpeneesa u

79 ec 3JICMEHTOB /1 CHJCCe §24, yip.1-5
OCOOCHHOCTH CTPOCHUS UX aTOMOB. Du3nyeckue
CBOICTBA HEMETAIJIOB
[Tonoxenune Hemeramios B [lepuogudeckoit cucteme http://www.chemnet.ru/
xumHu4deckux 3neMeHToB /l. 1. Menaeneesa u

80 A g 1 §24, yup.6-10
0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3ndeckue
CBOWCTBa HEMETAJIIOB
AmoTponus HeMeTaJuIoB (Ha MpuUMepe KUCIopoa :

3] p (Ha mpumep pona, | §26, yip.2-5 http:/www.chemnet.ru/
cepsl, pochopa 1 yriiepojia)

g2 Bozluopou. MOJTyYeHUe, PU3NICCKUEC K XUMHUICCKHE | KOHCICKT http://www.chemnet.ru/
cBoucTBa. ['unpunsl
B : IOJIyYeHHE, PU3NUCCKUE U XUMUYCCKH .

33 OZI0pOA: HOIyYeHHE, buznueckue ecKue | T — http://www.chemnet.ru/
cBoiicTBa. ['mapuaml

34 l"amoreHsl: HAXOXKICHHUE B IPUPOJIE, CIIOCOOBI 1 §25, ymp.1-2 http://www.chemnet.ru/
NOJy4eHUsl, PU3NYCCKUEC U XUMHUYECKHE CBONCTBA - YHP-

25 ["anmoreHsl: HAX0XAEHNUE B IPUPOJIE, CIIOCOOBI 1 §25, yip.3-4 http://www.chemnet.ru/
nojiyucHus, GPU3NICCKUE U XUMHUECKUE CBOMCTBA » YHIP-
l"amorensl: HaXOXKEHHE B IPUPOJIE, CIOCOOBI .

36 9| pupoze, 1 §25, yip.5 http://www.chemnet.ru/

MoJIy4eHus1, Gu3NYecKre 1 XUMUYECKUE CBOMCTBA
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l'anorenoBonopoasl. Baxunerinue

http:// www.chemnet.ru/

87 1 Koncnekr
KHUCTIOPOJICO/ICPIKALIUE COCAMHECHUS TaJIOTCHOB
I"anorenoBonopoasl. Baxuelmme :
38 JI0pOA | 3amarme B TETpAIH http://www.chemnet.ru/
KHCIIOPOJICOIepIKAIINE COSTUHEHHSI TATIOTCHOB
l'anorenoBonoponsl. Baxuernme :
89 J0poA 1 3asianKe B TETPAH http://www.chemnet.ru/
KHCJIOPOICO/IepIKaIINe COSTMHEHHSI TaJIOTEHOB
JlaGopaTopHBIE U TIPOMBIIUICHHBIE CIIOCOOBI
90 10JI III)eHI/IE I‘aJIOFeIfOB [IpuMeHeHue rajJoreHoB U ux 1 §25,K0OHCIIEKT https://urok.apkpro.ru/?ysc
YACHIL P : lid=I1f4xw 1njx928649625
COCITMHEHU I
[Ipaktrueckas padora Ne 4. Pemenune
91 P p " " 1 http://www.chemnet.ru/
9KCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "["anorenst
Kucnopon: nabopaTtopHbie ¥ MPOMBILIIICHHBIC
92 CHOCOﬁpBIIl['IOJ'I qerimsl pq)mnqecll)me U XUMUYECKUE 1 §26, KoHCHIEKT hetps://urok.apkpro.ru/fyse
N et : lid=11f4xw1njx928649625
cBoiictBa. O30H. [IpuMeHeHune kucnopoaa u 030Ha
93 OKcuabl ¥ IEPOKCUABI 1 §26, KOHCTIEKT http://www.chemnet.ru/
94 OKcuibl ¥ IEPOKCHUIBI 1 §26, KOHCIIEKT http://www.chemnet.ru/
95 OKCHJIBI ¥ TIEPOKCH/TBI 1 §26, KOHCIICKT http://www.chemnet.ru/
96 Pemenue 3agayu pa3auIHBIX TUIOB 1 3amganue B TETpaau http://www.chemnet.ru/
97 Penlenye 3a1a4 pa3IndHbIX THIIOB 1 3ananme B erpagu | AP/ Www.chemnet.ru/
98 Penrenue 3a1a4 pa3IndHbIX THIIOB 1 3ananue B TETpaau http://www.chemnet.ru/
99 Cepa: HaxXOKJI€HUE B MPUPOJE, CIIOCOOBI MOTyUCHUS, 1 §26, 3ananue B http://www.chemnet.ru/
¢u3nvecKkne 1 XUMHYECKHE CBOCTBA TeTpaan
26, 3a1anue B :
100 CepoBOIOPOIL, CYTbHHIbI 1 § i http://www.chemnet.ru/

TeTpaan
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§26, 3amanuc B

http:// www.chemnet.ru/

101
0 CepoBogopo1, CyabGuIbl reTpam

102 Kucnopoacoaepikaniiue COeTUHEHHSI CEPHI. §26, 3amanne B https://urok.apkpro.ru/?ysc
OcoOEeHHOCTH CBOMCTB CEPHOM KHCIOTHI TeTpann lid=11f4xw1njx928649625

103 Kucnopoacoaep:xariye coeAMHEHUS CEPHI. §26, 3ananue B https://urok.apkpro.ru/?ysc
Oco0eHHOCTH CBOMCTB CEpHOM KHCIIOTHI TeTpan lid=11f4xw1njx928649625

104 Kucnopojiconepkaiiie COSTUHSHHS CEPBI. §26, 3aiaHue B https://urok.apkpro.ru/?ysc
Oco0GeHHOCTH CBOUCTB CEPHOM KHCIOTHI TeTpanu lid=11{4xw1njx928649625
[IpakTuyeckas padora Ne 5. Perenune

105 IKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe "Cepa u eé http://www.chemnet.ru/
coenuHeHus"
A30T: Ha

05 | o e DR cre o, e

’ ’ > YTp- lid=11f4xw1njx928649625

HUTPHIBI
A30T: Ha

7 | o e DR, i o, e

‘ : » YIp- lid=11f4xw 1njx928649625

HUTPHIBI

108 Kncnoponcoaepmelmne CO@I[I/II:I’eHI/IH a3oTa. §27, ynp.2 http://www.chemnet.ru/
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI
K .

109 HCTOPOACOACPAAIIIE COCAHTCHIHA asota §27, ynp.3-4 http://www.chemnet.ru/
OcobeHHOCTH CBOMCTB a30THOI KHCIOTHI

110 Kucaop OACOLCPKAIINE COCAHMMCHIA a30T4. §27, ynp.5-6 http://www.chemnet.ru/
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI

111 [TpumeHeHne a30Ta U €ro CoOeIMHEHN. A30THBIE JlononHuTenbHbIN http://www.chemnet.ru/
ynoOpenus MaTepHua
docdop: HAXOKICHHE B TPUPOJIE, CIOCOOBI .

op it pupoze, § §27. sazanue B http://www.chemnet.ru/
112 MOJy4YeHUs, GU3NIECKHE U XUMHUYECKUE CBOMCTRA.

Docounst u pochun

TeTpaau

113

®ocop: HaxOKIEHHUE B IPUPOJIE, CIIOCOOBI

MoJIy4eHus, GpU3nYecKrie 1 XUMUYEeCKUe CBOUCTBA.

§27, KOHCTIEKT

http:// www.chemnet.ru/




®ochunsl u pochun

Oxcunsl hocdopa, pochopcoaepxaire KUCIOTHI.

http:// www.chemnet.ru/

14 Conu ochopHOIl KUCTOTHI . 327, koucmext

115 OKcuabl cpocq)opil, (dhocdopcoepkaniiue KUCIOTHI. §27. KOHCTIEKT http://www.chemnet.ru/
Conu hochopHOIl KUCTOTHI

116 Oxcunsl (bocq)opfl, (dhocdopconepkaniie KUCIOThI. §27. KOHCIICKT http://www.chemnet.ru/
Comu hochopHOI KUCITOTHI

117 [Mpumenenne pochopa u ero cCoeAMHCHH. 1 $27. KOHCIIEKT http://www.chemnet.ru/
®docdopubie ynoOpeHus

g | et pla e oot o s kaptpro sy

p IprX 3an p lid=11f4xw1njx928649625

U UX COCIMHCHHUS
Yraepon: HaXoKACHUE B PUPOJIE, ATUTOTPOITHBIC

119 MouUKaIUK; (PU3NYECKHe U XUMUIECKHUE CBOMCTBA, 1 §28, ynp.1-2 http://www.chemnet.ru/
MPUMEHEHHE
Yraepon: HaXoKACHUE B IPUPOJIE, ATUIOTPOITHBIC

120 MoauduKaum; GU3NIECKUe 1 XUMUIECKIE CBONCTBA, 1 §28, ynp.3-5 http://www.chemnet.ru/
MpUMEHEHHE

121 Oxkcun yriepona(ll), okenn yriepona(I1V), yrompHas 1 §28. yip.6-9 https://urok.apkpro.ru/?ysc
KHCJIOTA U €€ CONH - YHp- lid=11f4xw1njx928649625
Oxcupn yrnepona(Il), okenn yrnepona(I1V), yronsnas i https://urok.apkpro.ru/?ysc

1221 crora n e8 com : 328, ynp.10-11 lid=11f4xw 1njx928649625

123 Pemenue 3a1a4 pa3muyHBIX THIIOB | 3amanue B TETpaIu http://www.chemnet.ru/

124 Pemenne 3aa4y pa3nuyHbIX TUIIOB 1 3anaHue B TETpaau http://www.chemnet.ru/

125 Pemenne 3ana4 pa3nu4HbIX TUIIOB 1 3azaHue B TETpaau http://www.chemnet.ru/

Txe . ")
126 Kpemuuii: HaxoxaeHre B IpUpPoOJIE, CIOCOObI 1 §28, KOHCIIEKT https://urok.apkpro.ru/?ysc

MoTy4eHust, GU3NIeCKre M XUMHIECKUE CBOICTBA

lid=11f4xw1njx928649625
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Oxcupn kpemuusi(I1V), kpeMHueBas Kuciora,

http:// www.chemnet.ru/

127 1 §28, KOHCTIEKT
CUIIUKATBI
128 Oxkcun xpemuausi(1V), kpeMHueBas KHCIOTa, §28, 3amanne B http://www.chemnet.ru/
CHJIMKATEI TeTpaau
129 [Ipumenenue kpeMHus u ero coeaAnHeHu. Crekio, 1 §28, 3ananue B http://www.chemnet.ru/
€ro IMoJIy4eHue, BUJIbI CTeKIIa TeTpaan
130 Penrenue 3aiayd pa3iu4HbIX TUIIOB 1 3ajanue B TETpaau http://www.chemnet.ru/
131 Pemenune 3a1au pa3nuyuHbIX TUIIOB 1 3ajaHue B TETpaau http://www.chemnet.ru/
132 Pemenue 3aga4 pa3aMyHbIX TUIIOB 1 3ajaHue B TETpau http:/www.chemnet.ru/
133 '(':I/ICTeMaTI/BEt'LII/I}I H 0000I1[eHIEe 3HAHUN 10 TEME | TMogTopuTs §24-28 http://www.chemnet.ru/
HewmeTamnsr
134 Cucrematusanusa U 00001IeHNE 3HAHUHN 10 TEME 1 IToaroroska k http://www.chemnet.ru/
"Hemertasr" KOHTPOJIbHOH pabote
https://urok.apkpro.ru/?ysc
135 Kounrponnnasa padora Ne3 o reme "HemeTamanr" 1 . "
HTponbHas pabora Ne3 mo Teme "Hemerannt lid=1lf4xw 1njx928649625
A <
136 HaJIM3 Pe3yIbTaTOB KOHTPOJIBHON padOTHI, 1 http://www.chemnet.ru/
KOPPEKLHs OIINOOK
I1 al I1 %
7| monemome werance s Hepuommiosa e | T
: p » YHp- Lid=11f4xw1njx928649625
AIEKTPOHHBIX 000J0YEK AaTOMOB METAIIJIOB
138 OO0ume uznyeckre cBOCTBa METAIIIOB. 1 §18, yrp.6-12 httn:// chemnet.ru/
[IpumeHeHre MeTaIOB B OBITY U TEXHUKE
139 CnnaBsl MetamioB. Koppo3ust Meranios 1 §19, non.matepuan http:/www.chemnet.ru/
140 Pemenne 3amayu pa3muvIHBIX TUIIOB 1 3amganue B TETpaau http://www.chemnet.ru/
141 DIEKTPOXUMHUYECCKUN Pl HAIPSDKSHU METAIIOB. 1 §20,ymp.1-4 http://www.chemnet.ru/
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OO61re crnocoObl NOIyYEHHUs] METAIIOB

O01mas xapakTepucTiKa MeTauioB [A-rpynmnsl
Ileproanyueckoil CUCTEMbI XUMHYECKUX AJIEMEHTOB.

https://urok.apkpro.ru/?ysc

142 Hatpuit u xkanuii: nonydeHue, Gu3nuecKue u 1 22, ymp.2 : X
ATPHIL i KAIMH: MONyueine, Gusieckie 322, yp-2.3 lid=11f4xw1njx928649625
XUMHYECKHE CBOWCTBA, MPUMEHEHHUE MTPOCTHIX
BEIIECTB M UX COSAMHEHUIA
OO01mas xapakTepucTiKa MeTauioB IIA-rpymms!
[lepuonnueckoll CHCTEMBI XUMUYECKUX 3JIEMEHTOB.
143 Marnuii u KanpIuid: noiaydeHue, pusnyeckue u 1 §22,ynp.1,4 http://www.chemnet.ru/
XVUMHUYECKHE CBOWCTBA, IPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COSAMHEHUIA
. N 22, 1OIIOTHUTEILHEI https://urok.apkpro.ru/?ysc
144 JKECTKOCTH BOABI U CIT bl AHCHUS | § ’ : X
SCTKOCTE, BOALI H CTIOCOOEI €8 yCTpane it MaTepuan lid=11f4xw 1njx928649625
A i: K K
145 JIOMHHHU: NOTYYCHUE, USUICCKHE U XHMHICCKHE 1 §22, c1p.237-243 http://www.chemnet.ru/
CBOIICTBa, MPUMEHEHHE
AmdotepHble CBOICTBA OKCHJA U THPOKCHUIA http://www.chemnet.ru/
§22,3amaHne B
146 AIOMUHHUSL, TUAPOKCOKOMIUIEKCHI AIFOMUHUS, UX 1 TeThA
NPUMCHCHUE pa
147 Penrenue 3a1a4 pasIndHbIX THIIOB 1 3ananue B TeTpaau http://www.chemnet.ru/
[IpakTuyeckas padora Ne 7. Perienue http://www.chemnet.ru/
148 SKCTICPUMEHTAIBHBIX 33724 10 TeMe "MeTasibl 1
[JIABHBIX noArpynn"
asi XapaKTePUCTUKA MECTAJNIOB MOOOYHBIX
149 rcl)o6 - HHIZB repni) ITe I/If) I/I'-IQOCKOIE/;6C(I)/ICTGMLI 1 §23, yop.1-5 https://urok.apkpro.ru/?ysc
ATDY by pHOA - YIp- lid=l1f4xw 1njx928649625
XUMHUYECKHUX 3JICMCHTOB
Pu3nuecKue 1 XUMHYECKUE CBOMCTBA XpOMa U €T0
150 p 1 §23. Yrp.79(a) http://www.chemnet.ru/

CoeﬂHHeHHﬁ, UX IpUMCHCHUC

151

Baxueiimune coennHenus maprasna. Ilepmanranar
KaJIis, €T0 OKUCINTEIIbHBIC CBOMCTBA

§23, KOHCTIEKT

https://urok.apkpro.ru/?ysc
lid=11f4xw1njx928649625
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Baxunenmue coequnenus Mapranua. [lepmanranar

https://urok.apkpro.ru/?ysc

152 . 23, KOHCIICKT X X
Kajus, €ro0 OKHMCIUTCIbHBIC CBOMCTBA S lid=11f4xw1njx928649625
dusnueckue n XUMHUYECKHE CBOMCTBA JKeJie3a U €ro :
€ §23. KoHcIexT, http:// www.chemnet.ru/
153 coenuueHuil. [lonmydeHne u mpuMeHeHHE CTIIIABOB
3aJlaHue B TETPaau
JKesesa
Dusnyeckie 1 XUMHUUYECKHUE CBOICTBA JKejle3a U €ro http://www.chemnet.ru/
N §23, 3amanmne B
154 coenuueHuil. [lomydyeHne u mpuMeHeHHE CIIIAaBOB
TeTpaan
JKesesa
dusnueckue u XUMUYECKHUE CBOMCTBA MEIH U €€ :
155 5 T §23, yp.7(8) http://www.chemnet.ru/
COCIMHEHUI, UX TPUMEHEHHE
dusnyeckue 1 XUMHUYECKHUE CBOIICTBA [IUHKA U €TI0 http:// www.chemnet.ru/
156 COCIMHEHMH, NX TTpUMEHEHNE. [ NIPOKCOKOMIIIEKCHI §23, yop.7 (6)
[IUHKA
[TpakTuueckas pabora Ne 8. Perienue http://www.chemnet.ru/
157 SKCTIICPUMCHTAIIBHBIX 33724 10 TeMe "MeTtabl
no6ouHbIX noArpymnmn"
158 Pemenne 3amay pa3iIndHbIX TUIIOB 3aganue B TETpaan https://urok.apkpro.ru/?ysc
Aadp A pai lid=11f4xw 1njx928649625
O00011IeHNE U CUCTEMATH3ALMS U3YUYEHHOTO
159 LH W 5 " Y IToBroputs §18-23 http://www.chemnet.ru/
Matepuaia no reme "MeTtaibl
https://urok.apkpro.ru/?ysc
160 Kounrponbnas padora Ned o teme "Mertamisl" 1 . :
s b lid=11f4xw1njx928649625
AHanun3 pe3ynbTaToB KOHTPOJIHHON Pa0OThI
161 pesy R p ’ http://www.chemnet.ru/
KOPPEKILHU OIIMO0K
Ponb xuMun B 00eCIIEUEHNH YCTOWUYNBOTO PDA3BUTHS
162 yenaoBeuecTBa. [ToHsiTHE O HaquHx METO EX Koncnekr https://urok.apkpro.ru/7ysc
' y A lid=11f4xw1njx928649625
HCCIIEIOBAHHUS BEIIECTB
Hay4Hble MpUHITUIIBI OpraHU3aI[UH XUMUIECKOTO o
JlonomHUTeIbHBII
163 npou3BoACTBa. [IpoMBIIIIEHHBIE CITOCOOBI MOTyYEHUS P— http://www.chemnet.ru/

Ba)KHEHIIIHNX BEIICCTB
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164 XUMHUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH CPEIbI U €TI0 1 JlononHuTEnbHbIN http://www.chemnet.ru/
MOCIICACTBHUS MaTepuan
165 XuMUA U 370pOBBE YenoBeKa. JIekapcTBEHHbIE 1 §35, nom.maTepuan http://www.chemnet.ru/
CpelcTBa
166 Xumus nuiy. Pons xumuu B o0ecrieueHny MUIeBon | §33, nom.marepuan http://www.chemnet.ru/
0e30MmacHOCTH
KocmeTrnueckue n napdromepHbie cpeicTBa. bertoBas https://urok.apkpro.ru/?ysc
167 | s ! 333, ROMMATEPHAL | 1iii-11p4 v 11jx 928649625
168 XUMHUs B CTPOUTENILCTBE. BaxkHene CTpouTeNbHbIe | $34, fom.marepran http://www.chemnet.ru/
1 KOHCTPYKLMOHHbBIE MaTepUaJIbl
169 XunMus B cenbCKOM Xxo3siiicTBe. OpraHuyecKkue u 1 §34, jom.MaTepHan https://urok.apkpro.ru/?ysc
MHUHEpaJIbHbIC Y100pEHUs - 1ot p lid=11f4xw1njx928649625
Hrorosoe
170 CucremaTu3zanus 1 0000IIEHUE 3HAHUM 110 TEME 1 MMOBTOPEHHE 32 KypPC http://www.chemnet.ru/
xumun 11 kmacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

IMPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

f Xumus, 11 xnace/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., JIyaun B.B.; oz
penakuueit Jlynuna B.B., O61mecTBo ¢ orpaHu4eHHOM 0TBETCTBEHHOCTHIO «[PODAY;
AxknmoHepHoe o0mectBo «M3narensctBo «lIpocBemienuey|

METOAUYECKUE MATEPHUAJIBI U1 YYUTEJIA
I

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU HHTEPHET
|

52



53



