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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma mo XMMUU Ha YPOBHE CpPEIHEro OOIIero oOpa3zoBaHMs
pa3pabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS
dbenepaibHON 00pa3oBaTeIbLHON MporpaMMmel cpeaHero oodiero odpazosanusi(DOII
COO), npencraBiaeHHbIXx B DeaepaibHOM TOCYJAPCTBEHHOM 00pa3oBaTEIbHOM
cragmapre COO, c¢ yu€rom KoHmenmwu mnpenomaBaHusi y4eOHOTo TMpeaMeTa
«Xumus» B oOpa3oBaTeldbHBIX  opraHuzamusx Poccuiickoit ~ deneparuu,
peanu3yronmx OCHOBHbIE 00pa30BaTeNbHbIE POrPAMMBI, U OCHOBHBIX IMOJIOXKEHUHN
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit ®eneparuu Ha niepuoj 10 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuUMHUsT HA YPOBHE YINIYOJIEHHOIO HM3Yy4YCHUS 3aHMMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HayuyHOTO oOpa3zoBanus y4amuxcsa 10—-11 kmaccos. M3ydenue
npeaMeTa, peaqudyemMoe B YCHOBUAX Au(depeHIupOBaHHOTO, MNPOGUIHLHOTO
OoOy4YeHHMsI, MPU3BAHO OOECHEUYUTh O0O0IIE0O0PA30BATENBHYI0 M OOIIEKYJIbTYPHYIO
MOATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JJIA aJanTaluud X K OBICTPO
MEHSIIOIUMCS YCJIIOBUSIM JKU3HU B COLIMYME, a TAKXKE JIJIs MPOJOJKEHUST 00yUeHUsl B
OpraHu3anusx MPOoPECCHOHAIIBHOTO 00pa30BaHUsl, B KOTOPBIX XHMHS SIBISETCA
OJTHOW U3 TPUOPUTETHBIX JUCLUUILINH.

B nmporpamme no xuMuM HaszHaueHue Inpeamera «XUMHUS» IOJIy4aeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJAraroIUMH
nonoxkeHusimu  ®I'OC COO o B3auMOOOYCIIOBIIGHHOCTH II€JIeH, CoJiep KaHus,
pe3yNbTaTOB 00y4YeHUs U TPeOOBaHM K YPOBHIO MOATOTOBKHU BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SBJSIIOTCS CIIEIYIOIIME BBIMOJIHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

. MH(OPMAIMOHHO-METOANYECKAs, peau3alus KOTOpOll obecrneynBaeT
MOJIyYCHHUE TPEACTABICHHUS O IEJAX, COACp)KaHWU, OOIIe cTparernuu OOydeHHs,
BOCIIUTAHUS WU PA3BUTUS OOYYAIONIUXCS CPEACTBAMHU IMPEAMETa, HM3y4aeMoro B
paMKax KOHKPETHOTO poQuis;

. OpraHu3alMOHHO-TUIAHUPYOIIas, KOTOpas npeaycMaTpuBaeT
OTpeieSICHHE: TPUHIIUIIOB CTPYKTYPUPOBAHUS U TOCJIEIOBATEIILHOCTH H3Y4YEHUS
y4eOHOTO MaTepuayia, KOJIMYECTBEHHBIX M KA4eCTBEHHBIX €r0 XapaKTepUCTUK;
MOAXO0M0B K (OPMHUPOBAHHUIO COJEPIKATETLHON OCHOBBI KOHTPOJII U OIICHKH
0o0pa3zoBaTeIbHBIX JTOCTHXKEHUM OOydYarolmuXcs B paMKaX HWTOTOBOM aTTECTallid B
dbopmMe eTMHOTO TOCYAapCTBEHHOI0 9K3aMEHa M0 XUMHUH.

[Iporpamma a1t yriryOJIEHHOTO U3YYCHUST XUMUH:

. yCTaHaBJIMBAET WHBapUaHTHOE IIPEIMETHOE coJlep>KaHue,
o0s13aTeNbHOE 1T U3YYCHHUS B paMKaxX OTACIBHBIX Mpoduiieid, mpeaycMaTpuBaeT



pacnpeneneHne U CTpYKTYPUPOBAHHE €T0 MO KJIaccaM, OCHOBHBIM COJIEPIKATEIbHBIM
JUHUSM/pasenaM Kypca;

. TaéT MpUMEpHOE pacipesiesieHie Y9eOHOTO BPEMEH!, PEKOMEH TyEeMOTO
JUTSL U3YYICHUSI OTACIBHBIX TEM;
. npeiaraeT TPUMEPHYIO IOCIEIOBATEIBHOCTh HM3yYeHHUs ydeOHOTO

MaTtepuasa ¢ Y4YETOM JIOTMKM [OCTPOEHUS Kypca, BHYTPUIPEIMETHBIX H
MEKIIPEIMETHBIX CBSI3EH;

. Ta€T METOAUYECKYI0 MHTEpIpeTaluio Iele W 3a7ad  U3y4deHUus
npeaMeTa Ha YriayOJE€HHOM YpOBHE C YYE€TOM COBPEMEHHBIX NIPHOPUTETOB B
CUCTEME CpelHEero oOlero o0pa3oBaHMs, COJIEPKATEIbHON XapaKTEPUCTUKU
IUIAHUPYEMBIX PpE3YyJbTATOB OCBOECHHS OCHOBHOW OOpa30BaTENIbHON MPOTrPaMMBI
cpelHero oOmero oopa3zoBaHus (JJMYHOCTHBIX, METAPEIMETHBIX, PEIMETHBIX), a
TakkK€ C Y4€TOM OCHOBHBIX BHJOB y4eOHO-TIO3HABATENIbHBIX  JIEHCTBUI
00y4aroIIerocs 0 OCBOCHHUIO COJIEP KaHUS ITPEIMETA.

[lo BceM Ha3BaHHBIM MO3UIMSAM B IpOrpaMMme MO XUMHUHU IPEeIyCMOTpPEHa
IPEEMCTBEHHOCTh C€ OOy4Y€HHMEM XHMHHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpaszoBaHus. 3a npejeaaMyd YCTaHOBJICHHOUW MPOrpaMMOM 10 XUMUU 00s3aTEIbHOM
(MHBapHAHTHOM) COCTaBIAIONICH coAepKaHUA ydeOHOTO mpeaMera «XUMUS)
0cTaéTcsi BO3MOXKHOCTh BBIOOpA €ro BapMaTUBHOM COCTABIISIFOIIEH, KOTOpask JOJKHA
ONPEIENATHCS B COOTBETCTBUM C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs 0O0ydeHHUs.

B coorBerctBuM ¢ koHuenrtyanbHbIMH mnosiokeHuamu PI'OC COO o
Ha3HAYeHUM TpeaMeToB 0a30BOro U yriyOJEHHOro YpPOBHEW B CHCTEME
nuddepeHIMpoBaHHOTO OO0yYEeHHsT Ha YpPOBHE CPEIHEro OO0IIero oOpa3oBaHHS
XUMHSIT Ha YypOBHE YIIyOJNEHHOrO W3Y4YEHMsI HalpaBlieH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TANOM MOJYy4YEeHHUsS XUMHUYECKOTr0 00pa30BaHMS
B paMKax W3Y4YCHHs CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JUCHMIUIMH B By3aX M OpPraHU3alMsIX CpeIHEro NpogecCHOHaIbHOro 00pa3oBaHUsL.
B 310l CcBsA3M n3ydyeHHe npeaMeTa « XUMUsD OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha
pacuiMpeHre ¢ YIUIyOJIeHHE TEOpPETUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronuxcsi, BbIOpABIIMX OMpeAeNEHHbIN Npoduiab 00y4YeHUs, B TOM YHCIE C
NEPCHEKTUBOM  MOCHEAYIOIIET0  IMOJIYYEHUsI XUMHUYECKOro o0Opa3oBaHHUs B
opranu3anusx npodeccuoHaspHOro o6OpaszoBanus. Hapsany ¢ 3Tum, B cBeTe
tpeboBannii ®I'OC COO k miIaHUpPyeMbIM pe3ysbTaTaM OCBOCHHUsS (eaepanbHON
o0OpazoBaTeILHON MPOrpaMMBbI CPETHETO O0IIero 00pa3oBaHUs U3yUYCHHUE MPeIMETa
«XUMUS» OPUEHTUPOBAHO TaKXKE€ Ha pPElIeHUE 3a7a4 BOCIUTAHUSA U COLMAIBHOIO
pa3BuUTUsl OO0ydYaromuxcs, Ha (OPMUPOBAHHME Y HHUX OOIIEMHTEIIEKTYaTbHBIX
YMEHHM, YMEHUU palMOHANM3alUKd Y4eOHOro Tpyaa v OOOOMIEHHBIX CIIOCOOOB
JEeSTEIIbHOCTH, UMEIOUTNX MEKIUCUUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.



CocTaBnsomuMu npeaMera «XuMHUs» Ha YpOBHE YIIyOJIEHHOTO H3Y4YECHHS
ABISIIOTCA  yrayOnéHHble Kypchl — «Opranunyeckas xumusi» u  «OOmas u
HeopraHnuyeckas xuMmus». [Ipu ompeneneHuu moaxonoB K 0TOOPY U CTPYKTYpPHOM
OpraHM3allMd COJEp’KaHUS 3TUX KypcOB B IpPOrpaMMe€ IO XHMHHU 32 OCHOBY
npuHaTel nojoxkenus OI'OC COO o pasznuuusax 0a30BOro W yriryOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy conepxkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHS» COCTaBISIET COBOKYINHOCTb MPEAMETHBIX 3HaHUM W
YMEHMM, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3yuU€HHUs IpeaMeTa. JTa cucTema
3HAHMM TI0Jy4aeT OIPENEIEHHOE TEOPETUYECKOE JOIOJIHEHUE, MO3BOJIIOLIEE
OCO3HAHHO OCBOMTbH CYIIECTBEHHO OOJBIINI 00BEM (PAKTOJIOrHUECKOT0 MaTepuaia.
Tak, Ha yriyOJIEHHOM ypOBHE H3yYEHHs NpeaMeTra oOecredeHa BO3MOXKHOCTb
3HAYUTENILHOTO YBEIMUEHUs1 00bEMA 3HAHUI O XUMUYECKUX JIEMEHTAX U CBOMCTBAX
UX COEIUHEHHMI Ha OCHOBE PAaCIIMPEHUs U YIIIyOJIEHUs IPEACTaBICHUNH O CTPOCHUHU
BEILIECTBA, XUMUYECKOM CBS3M W 3aKOHOMEPHOCTSAX MPOTEKAHMS PpPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHHMSI XUMUYECKOM KUHETUKA M TEPMOJIUHAMHKHU.
N3ydyenne mnepuoanyueckoro 3akoHa W llepuognyueckod CUCTEMBI XUMHYECKHX
3JIEMEHTOB 0a3UpyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTaBICHUAX
O CTpOEHMHM aromMa. XHUMHUYECKass CBsI3b OOBACHSIETCS C€ TOYKU 3pEHMS
HHEPreTUYECKUX U3MEHEHUN NpU €€ 00pa30BaHUU U Pa3pyLICHUH, a TAKKE C TOUKH
3peHus MeXaHu3MOB €€ oOpaszoBaHus. M3yueHue TUINOB pEaKUUil JOMOJHSIETCS
dopMupoBaHHEM TpEACTaBIEHUN 00  DBJIEKTPOXMMHYECKHX Ipoleccax H
AJIEKTPOJIN3€E PACILUIABOB U PACTBOPOB BELIECTB. B Kypce OpraHM4ecKol XUMHUM IIPU
pPacCMOTPEHUH PEaKIMOHHON CHOCOOHOCTH COEAMHEHUN ynensercss ocoboe
BHUMaHHE BOMpocaM 00 3JIEKTPOHHBIX 3(deKxTax, 0 B3aMMHOM BIIMSHUHM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHWe HMEeT TO, YTO Ha COJEp)KAaHHUE KYpPCOB XHUMHH
yIIyONIEHHOTO YPOBHS M3yUYEHUS AJISL KJIACCOB OMPEENEHHOTO NMpoduiisd (IJIaBHBIM
00pa3oM Ha MX CTPYKTYpPY U XapakTep JOMOJHEHUM K oOlIel cucTeMe NpeIMETHbIX
3HAHMI) OKA3bIBAIOT BIMAHHUE CMEXHBIE MTPeAMEThl. Tak, HalpuMep, B COJIEPKaHUU
npeaMeTa JJid KJIaCcCOB XMMHUKO-(U3HUEeCKOro npoduiis 00iblioe 3HaYeHUe OyayT
UMETh AJIEMEHTHI Y4eOHOTro MaTepuaia no obmei xumun. [lpu n3ydenun npeamera
B JAaHHOM cCjy4ae akIeHT OyAeT caenaH Ha OOLIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPUW B XMMHUH U B (PU3HUKE: ATOMHO-MOJIEKYJISIPHASI TEOPHSI
(MozexysipHast Teopusi B PU3UKE), 3aKOHBI COXPAHEHUSI MACChl U YHEPIHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIEHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO xe BpeMs B COIEpKaHMM IpeaMeTa JUIsi KJIACCOB XHMHKO-
Oouonoruueckoro npoduis OONbIIMKA yIEIbHBIA BeC OyleT MMETh OpraHHuYecKas
XUMHsL. B 3TOM ciiydae mpenocTaBiisieTcsi BO3MOXKHOCTD JUIs 0oJiee 00CTOSTENIBHOTO



pPacCMOTPEHUS XUMHUYECKOW OpraHU3alui KJIETKU KaK OMOJIOTUYECKON CHCTEMBI, B
COCTaB KOTOPOM BXOIAT, K NPUMEPY, TAaKUE CTPYKTYpPHbIE KOMIIOHEHTBI, KakK
AUOUABL, OCJIKH, YIJIEBOJbl, HYKJIEUHOBBIE KUCIOTHI U Apyrue. Ilpu 3Tom 3HaHUA 0
COCTaBE U CBOMCTBAX IMPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOM JJIi M3y4YEHHUS CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mumane ¢opmMupoBaHusST OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METOJIOB MO3HAHMSI U OMNbITA MPAKTUYECKOTO MPUMEHEHUS] HAYUHbIX
3HaHUU M3yuyeHue npeameTa «XUMHs» Ha YIrIyOJEHHOM ypOBHE OCHOBAHO Ha
MEXIMPEAMETHBIX CBA3SIX C Y4eOHBIMU TpPEAMETaMM, BXOASIIMMU B COCTaB
npeaMeTHbIX obrnacteil «EcTecTBEHHO-HaydHble MpeAMETb», «MareMmaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipy u3yueHum yuyeOHOro mnpenMera «XUMHs» Ha YIIIyOJIEHHOM YpOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOI'O M CpeIHEro odiiero oopazoBaHus (Ha 6a30BOM
YpOBHE), 3a7a4yeil NEepPBOCTENEHHOW 3HAYUMOCTH ABISETCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKAa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpbl. Pemenue
TOM 3ajjaud Ha YriIyOJEHHOM YpOBHE U3yuY€HHUs INpeaMeTa MpeArnosaraeT
peanu3anuio TaKux LeseH, Kak:

. (dbopMHpOBaHUE MPEICTABICHUN: O MaTepUATbLHOM €IMHCTBE MUpAa,
3aKOHOMEPHOCTSIX U IT03HABAEMOCTH SIBJICHUM MPHUPOJBI, O MECTE XUMHU B CHCTEME
€CTECTBEHHBIX HayK U €€ BeAylled posiu B 00€CIEeYeHHH YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUH MPOOJIEM SKOJOTUYECKOM, SHEPTETUUECKON U MHUIIICBOM
0€30MacHOCTH, B PAa3BUTHUM MEAMIIMHBI, CO3/laHUM HOBBIX MaTEpHUaJIOB, HOBBIX
VMCTOYHHUKOB SHEPTUH, B OOECHEUYEHHH DPAIMOHAIBHOTO MPUPOJIONOJIb30BaHUs, B
GbOopMHpOBaHUM MHPOBO33PEHUSI M OOHIEH KyJIbTYphl UEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPHUPOIHOM
cpexne;

. OCBOCHME CHUCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XUMHUUYECKOH
COCTABIJISIIONIEH  €CTEeCTBEHHO-HAYYHOM KapTUHbI Mupa: (yHIaMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUU O CTPOCHUHU
BEIIECTBA HA  pa3HbIX yPOBHAX —  ATOMHOM, HOHHO-MOJIEKYJIIPHOM,
HaJIMOJIEKYJISIPHOM, O TEPMOAMHAMHUYECKUX M KHHETHUYECKUX 3aKOHOMEPHOCTAX
MPOTEKAHUS XWMHYECKUX PEAKIHUM, O XUMHYECKOM paBHOBECHUH, PACTBOpPaxX M
JUCHEPCHBIX CUCTEMaX, 00 OOUMX Hay4HbIX MPUHOUNAX XUMHUYECKOIO
IIPOM3BOJICTBA;

. dbopmupoBanne y  OOyYarOmIMXCsi  OCO3HAHHOTO  ITOHUMAHHS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHYECKHX 3HAHUU ISl OOBSICHEHMS KIIFOUEBBIX
uae U mpoOsieM COBPEMEHHOM XUMUH, ISl OOBSICHEHHS U IPOrHO3MPOBAHMS



SABJICHUM, HMEIOUIUX €CTECTBEHHO-HAYUYHYIO NPUPOJY; TIPAMOTHOTO PEIICHUs
po0seM, CBA3aHHBIX C XMMHUEH, TPOTHO3UPOBAHUS, aHAIN3A U OICHKU C TTO3HITHMA
HKOJIOTUYECKON O€30MaCHOCTH MOCJIEACTBUNA OBITOBOM M MPOHU3BOACTBEHHOM
NEATEIbHOCTH  YeJOBEeKa, CBA3AHHOM C  XMMHUYECKUM  INPOU3BOJICTBOM,
HCITI0JIb30BAaHUEM U TIEPEPa0OTKON BEIIECTB;

. yrayOjeHne TpeACTaBICHUWH O HAyYHBIX METOJaxX TIO3HaHUS,
HEOOXOMMMBIX TSI IPHOOPETCHHSI YMEHUN OPHEHTHPOBATHCS B MUPE BEIIECTB H
OOBSCHEHUS] XUMHUUYECKHUX SIBJICHUI, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTHUECKON
JeSATEeILHOCTH U NTOBCETHEBHOM KU3HHU.

B mnnaHe peann3anudy NMEpBOOYEPEIHBIX BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
(GyHKUMNA LETOCTHOW CHUCTEMBI CPEIHEro oOuiero oOpa3oBaHHs NpPHU H3YyYECHUU
npeaMera «XuMus» Ha YriayOJEHHOM YpOBHE 0COOYIO aKTyaJbHOCTb MPUOOPETAIOT
TaKue 1eJId U 3aJ1a4u, KaK:

. BOCMIUTaHUE YOEXKIEHHOCTH B TI03HABAEMOCTH SIBJICHHUM MPUPOJIBI,
YBaKEHHUSI K TPOIIECCY TBOPUECTBA B 0OJIACTH TEOPETHUECKUX U MPUKIATHBIX
UCCIIEIOBAaHUM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH;

. pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥ CaMOBOCIHUTAHUIO HAa OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX
LICHHOCTEH;

. pa3BUTHE  TO3HABATEJIBHBIX HHTEPECOB, HHTEIUICKTYaJIbHBIX U
TBOPUYECKUX CHOCOOHOCTEW 00ywaromuxcsi, GOPMUPOBAHUE Y HUX CO3HATEIHLHOTO
OTHOIIEHUS K CaMOOOpa30BAHHUIO M HEMPEPHIBHOMY OOPA30BAaHUIO KaK YCIOBUIO
ycnenrHon mnpodeccuoHaaIbHON M OOIIECTBEHHOUW JCATEIbHOCTH, OTBETCTBEHHOTO
OTHOIILIEHHS K CBOEMY 37I0POBbIO U TOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

. dbopMupoBaHUE YMEHHUI U HABBIKOB Pa3yMHOI'0 MPUPOOTOJIb30BAHMUS,
pa3BUTHE DSKOJOTUYECKOW KYJbTYPhl, NPUOOPETEHUE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.

OO0miee 4YMCIO 4YacoB, MNPEAYCMOTPEHHBIX JJIi M3Y4YEHUs] XUMHUHU Ha
yTIIyOJICHHOM YPOBHE CpeaHero ooliero oopa3zoBanus, cocrapisieT 204 yacos: B 10
kiacce — 102 yaca (3 gaca B Hezento), B 11 kinacce — 102 gaca (3 yaca B HEZIEIIO).



COILEPKXAHUE OBYUYEHUA

10 KJTACC

OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMMH.

[IpeameT u 3HaUEHHE OPTraHUYECKOW XUMUH, IPEICTABIIEHUE O MHOr0oOpa3uu
OpraHUYEeCKUX COCTUHEHUH.

DJEKTPOHHOE CTPOCHHE aroMa YIJIEpOJa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOXHOCTH aToma yriepoja. XUMHYEcKas CBs3b B
OpraHUYECKUX COCAMHEHUSIX. THIbl THOpUAN3AMA aTOMHBIX OpOHUTANIEl yriiepoaa.
MexanuzMbl  00pa3oBaHUs KOBAJIEHTHOM CBsi3M (OOMEHHBIA W JIOHOPHO-
akuenTopHbli). Tumel mnepekpblBaHHsS aTOMHBIX OpOuTaned, o©- U T-CBS3U.
OnuHapHasi, 1BOMHas W TpoiHas cBs3b. CrocoObl pa3phiBa CBs3ed B MOJEKYJax
opraHuueckux BemiecTB. I[loHaTHe 0 CBOOOJHOM paaukaine, Hykiaeopuie U
anekTpodue.

Teopust cTpoeHHss opraHudeckux coeauHeHurd A.M. byrtnepoBa u
COBPEMEHHBIE MPEJICTABIEHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUHU CTPOCHHUSI
OPraHUYECKUX COCAMHEHUH. MOJeKynspHble UM CTPYKTYpHbIE  (OPMYIIBI.
CrpyktypHble  (GOpMyJdbl  pa3IMYHBIX BHJIOB: pa3BEpHyTas, COKpalléHHas,
ckenetHas. M3omepus. Buabl u3oMepuu: CTpyKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 3PPEKTH B MOJIEKYJIaX OPTraHUYECKUX COCTUHEHUN (MHIYKTUBHBIA U
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kinaccudukanuu opraHMYeckux BemiecTB. [loHsTHE O
dbyHKunoHaIbHOU Tpymnmne. ['omonorus. ['omonoruueckue psaapl. CucreMarnyeckas
HOMeHKartypa opranndeckux coenuHenuii (IUPAC) u TpuBHaibHBIC Ha3BaHUS
OTJEIbHBIX IIPEICTABUTEIICH.

OcoOenHocTr U Kiaccu(UKalMsg OpraHudecKuX peakuuid. OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUHA B OPTaHUYECKON XUMUMU.

DKCHepUMEHTAIbHBIE METOJIbl M3Y4YeHUs BEUIECTB M HUX MpEeBpalleHUIl:
O3HAKOMJIEHUE ¢ 00pa3liaMi OpraHUYeCKUX BEIIECTB U MaTepUaliaMy Ha UX OCHOBE,
OMNBITHI IO MPEBPALICHUI0 OPraHUYECKUX BEIIECTB NPH HarpeBaHuM (ILJIABJICHUE,
oOyrivBaHHEe M TOpPEHHUE), KOHCTPYHUPOBAHUE MOJEIEeH MOJIEKYJd OpPTraHUYeCKUX
BEILECTB.

YrieBoaopoasbl.

Anxanpl. ['oMmosioruaeckuii psii ankaHoB, o01mas GpopMyia, HOMEHKIATypa |
M30MepHst. DNEKTPOHHO® M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AIKaHOB, SP°-
rudpuan3aiys aToMHBIX opOuTanei yriaepoaa, G-CBsi3b. DU3MYECKUE CBOWCTBA
AJIKAHOB.



XUMHUYECKUE CBOWMCTBA QJIKAHOB: PEAKIMU 3aMEILICHUs, W30MEPU3ALINH,
NEruApUPOBaHUs, LHUKIN3ALUN, TUPOJIN3a, KpeKnHra, ropenus. lIpeacrasinenne o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0mas Gopmyna, HoMeHKIaTypa U uzoMepus. OcobeHHOCTH
CTPOCHHSI U XUMHUYECKHX CBOMCTB MaJIbIX (IIMKIIOMPOIaH, IIUKIO0YTaH) U OOBIYHBIX
(IMKJIONEHTAH, IIUKJIOTeKCaH) HUKIoaNIKaHOB. CrocoObl MOMyYeHUsI U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMonorudeckuit psifi alkeHoB, oOuias (Gopmyia, HOMEHKIATYpA.
DNEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIT TTKCHOB, SP°-THOPUIH3aLHS
aTOMHBIX OpOMTaJiel yriepona, o- U m-CBA3U. CTPYKTypHass U T€OMETpUYECKas
(uuc-tpanc-) uzomepus. Ouznyeckue CBOWCTBA AJIKEHOB. XUMHUYECKHUE CBOWCTBA:
peakuMy IPUCOECIWHEHHUs, 3aAMEIICHHS B O-TIOJIOXKCHHE IIPU JIBOMHON CBS3H,
noJimMepusanuu 1 okucieHnus. [IpaBuino MapkoBHuKOBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccudukanusa ankagueHoB (CONPsKEHHBIE, U30JUPOBAHHBIE,
Kymyauposanuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSA M XUMHUYECKHX CBOWCTB
COTPSDKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conps>kEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIuEHOB.

Ankunsl. ['omosiorudeckuil psj aaTkuHoOB, o0mIas ¢hopmylia, HOMEHKIaTypa U
MU30MEpHs. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIIKUHOB, SP-
ruOpuan3aius aTOMHBIX opOuTaneit yriepona. dusnyeckue CBOWCTBA AJIKUHOB.
XHWMHYECKHE CBOMCTBA: PEAKIMU MPUCOCANHEHUS, TUMEPU3ALIMU U TPUMEPHU3ALIUH,
OKHUCIIeHUA. KHCIOTHBIE CBOMCTBA AIIKUHOB, UMEIOIINX KOHIIEBYIO TPOWHYIO CBSI3b.
KauecTBeHHbIE peakuu HAa TPOHHYIO CBsA3b. CHIOCOOBI MOJYyYEHHS] U MTPUMEHEHUE
AJIKWHOB.

ApoMatuueckue yrieBoaoponabl (apeHbl). ['oMonoruyeckuii psij apeHoB,
obmiast (opMyIia, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHuEe MoJieKynbl OeH3ona. Du3MUecKue CBOWCTBA apeHOB. XHWMHUYECKHE
CBOMCTBa OE€H30JIa U €r0 TOMOJIOTOB: PEAKLUU 3aMEIIeHUs] B OEH30IbHOM KOJIbLIE U
YTJIEBOJIOPOJAHOM pPAJUKaJIe, PEAKUHUH MPUCOCAUHEHHUS, OKHCIEHHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JbHOM KOJIBLIE Ha MpHUMEpEe aIKWIbHBIX PpaIUKalIoOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMMHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctuposna. [lomumepusanus ctupona. CrnocoObl MOgydyeHus U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. [lomytHsie HedTsIHBIE ra3bl. HedTh U €€ mpoucxoxaeHue.
KameHnHsbIil yronb U mpoAyKkTel ero mepepaboTku. CrocoObl nmepepaboTKu HePTH:



MEPETOHKA, KPEKUHT (TePMUYECKHUM, KaTaTUTHYCCKUi), PUGOPMHUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOIHBIX YIJIEBOIOPOJOB. Peakiuu
3aMEIleHUs] TaJoreHa Ha TUIPOKCOTPYIY, HUTPOTPYIIY, LHAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TalOT€HIPOM3BOJHBIE BOJHOIO M CHUPTOBOIO
pactBopa MIENOYM. B3anmMoAEHCTBUE AUTATOTCHAIKAHOB C MAarHU€M W IIMHKOM.
[Tonsitue 0 METaJNI0OPTaHUYECKUX COEJIMHEHUSX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHMKE M TIPU CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKCNEepUMEHTAIBHBIE METOJbl M3Y4YEHUs BEUIECTB M HUX MPEBpalICHUIL:
u3ydeHue (PU3NUECKUX CBOMCTB YII€BOAOPOAOB (PAaCTBOPHUMOCTDH), Kau€CTBEHHBIX
peakuuil yrieBoJOpOAOB pPa3IMUYHBIX KJAccoB (OOeciBeYMBaHUE OPOMHON MM
MOJAHOW BOJIBI, pacTBOpa I€pPMAaHraHaTa KaJiMs, B3aWMMOJICHCTBHE AalECTUJICHA C
aMMMaYHBIM pacTBOpOM okcuza cepedpa(l)), kauecTBeHHOE OOHApPYKEHUE YIIIepoa
U BOJOpPOJA B OPraHMYECKUX BELIECTBAX, MOJIYYEHHE ITHIEHA M HM3YyUYEHHUE €ro
CBOMCTB, O3HaKomJieHHe ¢ KoJuiekuusmMu «Hedts» u «Yromb», ¢ oOpasuamu
IUIACTMAacC, KAay4yKOB M PE3UHBI, MOJEIUPOBAHUE MOJEKYJ YIJIEBOJOPOIOB H
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaepxkamme opranudyeckue coeJMHEHUS.

[IpenenbHble OgHOATOMHBIE COUPTHL. CTpoeHue MOJIeKyd (Ha HpuMepe
MeTaHoysia W OJraHona). ['omonorumueckuit psia, oOmas Qopmyna, u3oMepwus,
HOMEHKJIaTypa u  kjaccubukarus. @Duznyeckwe CBOMCTBA  MPEAENIbHBIX
OJTHOATOMHBIX CHHUPTOB. BOJOpoaHBIE CBA3M MEXIY MOJIEKYJaMU CIUPTOB.
XHWMHUYECKME CBOMCTBA: pPEAKUMU 3aMEUIeHMs, JerujpaTalid, OKHUCIICHUS,
B3aMMOJIEUCTBHE C OPrAHMYECKUMHU U HEOPraHUYECKMMHU KUcioTaMu. KauecTBeHHas
peakiusi Ha OAHOATOMHbIE COUPTHI. JIeHiCTBHE 3TaHOJIa U METAHOJIAa HA OPraHu3M
yesioBeka. CriocoObl MOTyuyeHus: ¥ MPUMEHEHUE OJHOATOMHBIX CITUPTOB.

[TpocTeie >pupsl, HOMEHKIaTypa U u3zoMepus. OcoOeHHOCTU (HUBNYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroaTroMHble CHOUPTHl — STUJIEHIVIUKONb M TiMLEepuH. Dusnueckue u
XMMHUUYECKUE CBOMCTBA: pEAKIMU 3aMEIICHUs, B3aUMOJECHCTBUE C OPTaHUYECKUMH U
HEOPraHUYECKUMH KHUCJIOTaMH, KAYECTBEHHAsl PEaKIsi Ha MHOTOAaTOMHBIE CIIUPTBHI.
[IpencraBnenne 0 MEXaHU3ME peaKLM HYyKIeoPUIbHOTO 3aMenieHus. [leficteue Ha
opranusm yenoBeka. CriocoObl MOMy4YeHUs U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@®enos. CTpoeHHE MOJIEKYJIbl, B3aWMHOE BIMSHHUE TUIAPOKCOTPYIIIBI U
oenzonpHOrO simpa. dusmueckue cBoicTBa (peHona. OCOOEHHOCTH XHUMUYECKUX
cBoiicTB (eHona. KadectBeHHble peakiuu Ha ¢eHod. ToKcHuHOCTH (eHoa.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoma.



KapOonwmibpHble COEAMHEHUS — abJACTUIBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpymmbl. ['OMOJIOTHYECKHE PSAIbI aIbIETHAOB M KETOHOB, OOIIas
dbopmyna, w3oMepus W HOMEHKIaTtypa. DU3MYecKHue CBOWCTBA albJETHIOB H
KETOHOB. XMMHUYECKHE CBOKMCTBA AJIBJIETUIOB U KETOHOB: PEAKIUU MPUCOCIUHEHUS.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peakiuu Ha anbaerujpl. CrnocoOsl
MOJy4YEHUS U TPUMEHEHHE aJIbJAETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ie/IbHbIE KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M30Mepust 1 HoMeHkiatypa. Ouznueckre cBOMCTBa
OJIHOOCHOBHBIX TMPEACNIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpoaHbIe CBA3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XHUMHYECKHUE CBOMCTBA: KUCJIOTHBIE CBOWMCTBA,
peakiusi 3TepudUKaIui, pPEaKIUU C Yy4aCTUEM YTJIEBOJOPOJHOIO paauKana.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O TPOU3BOJIHBIX
KapOOHOBBIX KHUCIOT — CJIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HETMPEJCIbHBIX U apOMATUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCJIOT, THAPOKCUKAPOOHOBBIX KUCIOT. lIpeactaBurenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTE€AapUHOBas, MaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE8AS,
JIUHONEeH08as KUCTOThl. CIIOCOOBI MOTYyUYEHUS M MPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxunble 3¢upsl. ['omonmornyeckuii psia, oOmas Gopmyna, U30MepUs u
HOMEHKJarypa. DU3NYECKHE W XHWMHUYECKHE CBOWMCTBA: THIPOJIU3 B KHCIOH M
HIETIOYHOM cpee.

XKupsi. Ctpoenue, puznyeckue 1 XUMHUYECKHE CBOWCTBA KUPOB: TUAPOJIU3 B
KHUCIION U 1menouHoil cpepe. OCOOEHHOCTH CBOMCTB JKMPOB, COACPIKAIIUX OCTATKH
HETpPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MpL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

O6mas xapakTepuctuka yrieBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, T1-
U nonucaxapuiabl). MoHocaxapuIbl: TIIIOKO3a, (PpPYyKTO3a, TajllakTo3a, pudo3a,
ne30Kcupr003a. dusnuecKkre CBOKWCTBA M HAaXOXACHHUE B Ipupojge. DOoTOCHHTES.
XUMHUUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIUHU C YYACTHUEM CIIUPTOBBIX U aJIbJIETUIHOU
Ipynn, CHOUPTOBOE M MOJIOYHOKHCIOE OposkeHue. I[IpuMeHeHHe TIIIOKO3bl, €€
3HAYEHHUE B KU3HEICATEIBHOCTH OpraHu3Ma. Jucaxapuasl: caxapo3a, MaJIbTO3a U
JmakTo3a. BoccranaBimBarone U HEBOCCTAHABJIMBAIOIINME AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoje v npuMeneHue. [lommcaxapuapl: Kpaxmain,
[NIMKOTeH W ueiumoiio3a. CTpoeHue MakpoOMOJIEKYJd Kpaxmala, IJIMKOreHa |
neJToo3bl.  DU3WYECKHE CBOWCTBA KpaxMalla M LEIUIIOJIO3bl. XHMUYECKHE
CBOMCTBA Kpaxmaja: THAPOJIU3, KAYECTBEHHAs pEaKUus C HMOAOM. XUMUYECKHUE
CBOMCTBA IIEJUTIOJIO3BI: TUAPOIN3, TOJNydeHHEe 3(PHUpoB 1eiIrono3bl. [loHsTtue 006
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TATHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M MX MPEBPAILCHUI:
pPacTBOPUMOCTh Pa3IMYHBIX COUPTOB B BOJE, B3aUMOAECHCTBUE 3TAHOJIA C HATPUEM,



OKHCJICHHE 3TUJIOBOTO CIUPTa B aJIbJIETHU]l HA PACKaJIEHHONW MEIHOUN MPOBOJOKE,
OKHCIJICHHE HTUJIOBOTO COUPTA JUXPOMATOM Kayidsl (BO3MOXKHO MCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC pPEAKIMH Ha albJIeTUAbl (C THUAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcumom menu(ll)), peakius riauiepruHa ¢ TUAPOKCHIOM
meau(ll), xumMuueckue CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTBI, B3aUMOJICHCTBUE
pacTBopa TIt0K03bl ¢ ruapokcugom meau(ll), B3aumoselicTBue kpaxmana ¢ HOJI0M,
peIIeHre OSKCIEPUMEHTAIBHBIX 3amad 1o TemMaM «Cruptel U (PeHOIBIY,
«Kap6onoBbie KuciaoThl. CI0KHBIE dPUPDBD.

A30TCoAep:KalIMe OPraHnvYecKre COeUHECHUS.

AMUHBI — OpraHUYecKre MPOU3BOJIHbIE amMmuaka. Knaccudukanus aMUHOB:
anupaTUyecKue U apOMaTHUYECKUE, IMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenue MoJiekys, obmas dopMmyina, U30Mepus, HOMEHKIATypa U (U3UYECKUE
cBOicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKAJIMPOBAHNUE, B3aUMOJCHCTBUE MEPBHUYHBIX aAMHHOB C a30THUCTON KHUCIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TMpPEACTaBUTEIb aMHHOB apomaTtuyeckoro psga. CrpoeHue
aHuIMHA. B3auMHOe BIUsSIHHME TPyNN aTOMOB B MoOJjieKyse aHwinHAa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHWiuHA. KadecTBeHHBbIE peakimuu Ha aHWIMH. CrocoObl
MOJIYYCHUSI W TpUMEHeHue anudatudeckux amuHoB. [lonmyuenue aHwnmMHA U3
HUTPOOEH30a.

Amunokuciotel. Homenknatypa u nsomepus. OTaenbHbIe TPEACTABUTENH -
AMHUHOKHCJIOT: TJIMIMH, AJIaHWH. PU3NYeCKue CBOMCTBA aMUHOKUCIIOT. XUMUYECKUE
CBOMCTBA aMHHOKHUCJIOT Kak aM(OTEpPHBIX OPraHUYECKUX COCIUHEHUH, PEeaKiius
MOJIMKOHJICHCAIUU, 00pa3oBaHHE MENTHIHONW CBA3U. buosorumdeckoe 3HAYCHHE
aMUHOKUCIOT. CUHTE3 ¥ TUIPOJIU3 METITH/IOB.

benku kak mpupoaHbie noiumepbl. llepBuuHasi, BTOpUYHAs W TpEeTUUHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIHN3, JCHATYpAIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W MX IMPEBPAICHUI:
pacTBopeHHe O€IKOB B BOJIE, JEHATypalusi OCJIKOB TPU HArpeBaHUU, I[BETHHIC
peakiuid Ha O€JIKM, pEIIeHHE OKCIEePUMEHTAIBHBIX 3aJa4 10  TeMaM
«A30TCcoaepKallre OpraHuYecKue CoeMHEHUs» U «Pacno3HaBaHue OpraHnYeCcKux
COCITUHEHUI.

BricokoMoJieKyJIsIpHbIE COeINHEHMS.

OCHOBHbBIE TIOHATUA XMMHUHU BBICOKOMOJIEKYJIIPHBIX COEIUHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3AIUU, CPEIHSST MOJICKYJIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.



[Tonumepubie Matepuanbl. [lmactmaccel  (HOJMATUIICH, MOJUIPOIUIIEH,
MOJUBUHWIXJIOPU,  MOJKUCTUPOJ,  MOJMMETUIMETAKpWIAT, IOJUKapOOHATHI,
noJimdTUICHTEpePTaarT). Y Trin3aius 1 nepepadoTKa miacTuKa.

DJ1acTOMEpHI: HaTypaAJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKH
(OyTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBBIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHbIe (XJIOINOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsbl CIEIHUAIBHOTO Ha3HA4YCHUS (Tedpiion, KeBJap,
AIIEKTPOIPOBOIAIIME TTOJIMMEPHI, OMOpa3iaraeMble OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M WX MPEBPAILICHUI:
O3HaKOMJIEHHE ¢ oOpaslaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIIEHUE HSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacmo3naBanue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3aqaum.

Haxoxaenue MonekyasipHoit (GOpMyJibl OpraHUYECKOTO COCAUHEHUS 10
MaCCOBBIM JIOJISIM JIEMEHTOB, BXOASIINX B €r0 COCTaB, HAX0XKJACHUE MOJIEKYIISIPHOM
(dhopMyIIbl OPraHUYECKOTO COeMHEHUS TI0 Macce (00bEMY) MPOAYKTOB CrOPAHMUS, IO
KOJIMYECTBY BemiecTBa (Macce, 00bEMY) NPOIYKTOB PEAKIIUU W/WUIU HCXOIHBIX
BEI[ECTB, YCTAHOBJEHUE CTPYKTYpHOH (OpPMYIJIbI OpPraHMYECKOro BEIECTBAa Ha
OCHOBE €ro XMMHUYECKUX CBONCTB WJIM CHOCOOOB MOJY4YECHUs, OMpEACICHUE T0JIH
BBIX0/1a MMPOJYKTA PEAKI[UU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanust MeXIIpEeIMETHBIX CBA3EU MPU U3YYEHUU OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISICTCS Yepe3 HCMOJb30BaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHBIX TOHSITUH, TaK W TMOHATHH, NTPUHATBIX B OTIAEIBHBIX IpeAMeTax
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC TIOHSTHS: SIBJICHUE, HAYYHBIA (DAKT, TUIIOTE3a,
TEeOpWsl, 3aKOH, aHajuu3, CHUHTE3, Kiaccudukaius, HaOIIOICHUE, W3MEpEHue,
AKCTIIEPUMEHT, MOJIEJb, MOJICIUPOBAHHUE.

®dusuka: maTepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJEKYya,
HPHEPreTUYECKUl YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperarTHoe COCTOSIHHUE
BEIECTBA, (PU3MYECKUE BEIUYUHBI, €IWHUIBI U3MEPEHHUS, CKOPOCTh, JHEPrus,
Macca.

buonorusi:  kneTka, opraHusM, JKOCHUCTeMa, Owuocdepa, MeTabOIHU3M,
HACJIEICTBEHHOCTb, AaBTOTPO(HBIA U TeTepOTPO(PHBIA TUI MUTAHUSA, OpPOKEHUE,
dboToCcUHTE3, nbIXaHWE, OETKHU, YTIAEBOIbI, JKUPBI, HYKICHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hbie HCKOTaeMbIe, TOTUIUBO.



TexHomorus: IMMIICBBIC TIPOAYKTBI, OCHOBBI PAallMOHAJIBHOIO IIMTAHMI,
MOOHIIUC CpeaAcCTBa, MaTCpUaAIbl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sep. XUMHUECKHI 31eMeHT. M3oTonbl. CTpoeHue
ANEKTPOHHBIX O00O0JIOYEK aTOMOB, KBAHTOBBIE YHUCJIA. JDHEPreTUYECKHUE YPOBHU U
noaypoBHHU. ATOMHBIE opOouTanu. Kiaccudukarus XuMUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue dIEKTPOHOB IO ATOMHBIM — OPOUTAJISM.
DneKTpOHHBIE KOHPUTYpAIIUU aTOMOB AJIEMEHTOB MIEPBOTr0—4ETBEPTOTO MEPUOJIOB B
OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUM, JJEKTPOHHbIE KOH(MUrypalud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[Tepuonnueckuit 3akoH u llepuonnueckas cucremMa XMMUUYECKUX DJIEMEHTOB
.. Menneneea. CBsA3b NEpUOAUYECKOTO 3aKkoHa U llepronnueckoil cucTtembl
XUMHYECKUX  JJIEMEHTOB C  COBPEMEHHOM TEOPUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX W CIOXHBIX BEIIECTB MO TpynmnaM W MOepuojaM. 3JHAUYCHUE
nepuoauueckoro 3akoHa /[.M. Meunneneesa.

XuMHueckas CBSI3b. BuIbl XHMHUUYECKOW CBSI3M: KOBaJICHTHAs, MOHHAas,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJE€HTHOW CBSI3UM: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPrusd U JJIMHA CBs3U. [1onspHOCTD, HATPABIEHHOCTH U
HAChIIIAaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbeie cBsa3u. BonoponaHas CBA3b.
MexmoneKyIsspHbIE B3aUMOICUCTBHUS.

BaneHTHOCTP W BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBl MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha TpUMEpEe COCIUHECHUI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiienne 0 KOMIIEKCHBIX coeAMHEHUIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBarenb, JUTaHAbl. 3HAYCHUE KOMIUICKCHBIX  COCIUHEHUH.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemectBa  MOJIEKYJSIPHOTO MW HEMOJEKYJSPHOTO  CTpOCHMS.  TuIibl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o aucnepcHbix cucremax. Mictunublie pactBopsl. [Ipencrasienue o
KOJUTOMJHBIX pacTBopax. CmocoObl BBIPOKEHHS] KOHIIGHTPAIMU PACTBOPOB:
MaccoBasi J0Ji BEIIECTBA B PacTBOPE, MOJISIpHAsl KOHUEHTpauus. HacellieHHbIE U
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BellecTB. TpuBHAIbHbBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEIIECTB.



Knaccudukanus XUMUYECKUX PEaKIil B HEOPraHUYECKON W OpPraHUYEeCKOM
XUMHH. 3aKOH COXPaHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUSI U MpEeBpallcHUS
DHEPTUU TIPU XUMUYECKHUX PEAKIUAX. TermoBbie d3H(PEKTHl XUMUYECKUX PEaAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTb OT Pa3lIMYHBIX (PaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpaTUMBIE peaKIuu. XUMHU4YeCcKoe paBHOBecre. KoHcranTa
XUMHYECKOTr0 paBHOBeCcHS. (DaKTOpbI, BIUAIONIME HA IOJOKECHUE XUMHUYECKOTO
paBHOBECHA: TEMIEPATYpa, NABIECHUE M KOHIEHTPALUU BEIIECTB, YYAaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

OnekTponautuueckas auccouuanusi. CuiibHbIE U ClA0ble DJIEKTPOJIUTHI.
Crenenp mucconmanuu. Cpena BOIHBIX pPAacTBOPOB: KHUCJIOTHAas, HEWUTpaJIbHAs,
nienovyHasi. Bomopoausiii mokazarens (PH) pactBopa. I'maponu3s coneit. Peakiumn
MOHHOTO OOMEHa.

OKUCIIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKUCIICHHUS.
Okucnurenb W BOCCTAHOBUTEINb. lIpomecchl OKHCIEHHUS W BOCCTAaHOBIICHUS.
Baxnelme OKUCIUTEIM W BOCCTAHOBUTENIU. MeToa 3JIEKTpOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB M MX MPEBPAILICHUI:
pa3oKEeHUe TNEpPOKCHAAa BOAOPOJAa B TMPHUCYTCTBUM KaTalnd3aTopa, MOJCIH
KPUCTAUTMYECKUX PEIIETOK, MPOBEJCHNE PEAKIIM MOHHOTO OOMEHa, OrpesecHue
Cpeapl pacTBOPOB C NOMOULIBK) HWHJIMKATOPOB, W3YYEHHUE BIIMSHUS PA3JIAYHBIX
(GakTOpOB Ha CKOPOCTh XHMMHUYECKOM PEaKIMh | TOJIOKEHUE XHUMHUUYECKOTrO
paBHOBECHUSL.

Heoprannyeckasi xummusi.

[Tonmoxenne HemeTamwoB B [leproinueckoil CUCTEME XUMUYECKUX DIIEMEHTOB
JI.. MenneneeBa © OCOOCHHOCTH CTPOSHHS MX aTOMOB. DU3HYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIMS HEMETAJUIOB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u
yriepoaa).

Bonopon. Ilonyuenue, dusnueckue M XMMHUYECKHE CBOWCTBA: PEAKIUHU C
METaJUJIaMU ¥ HEMETAJUIAMHU, BOCCTAaHOBUTEIIbHBIE CBOMCTBA. [ uapuabl. TOrmMBHBIE
AJIEMEHTHI.

[anorensl. HaxoxaeHue B mpupoje, CIOCOObI MOMydeHUs, (HU3UYECKUue U
XMMHWYECKUE CBOWCTBA. ['asioreHoBOAOpOabl. BakHeilme KUCIOpOICOoAepKaIIre
COelIMHEeHUs TaynoreHoB. JlabopaTopHble M MPOMBIILUIEHHBIE CIIOCOOBI MOTYyYEHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopatopHble W MPOMBINIJIEHHBIE CHOCOOBI MOTYYCHUS
kuciaopoaa. Ou3nyeckue U XMMUYECKHE CBOMCTBA M NPUMEHEHHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxnenue B mpupone, CHocoObl TONyYeHHs, (U3HUECKHE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), oxcun
cepbi(VI). Cepauctas u cepHast KUCIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB CEPHOM
KUCIOTHI. [[puMenenune cepol U €€ COeTUHEHUN.

Azor. Haxoxnenue B mpupoje, CrnocoObl MOMydeHUs, (U3HYECKHUE U
XUMHUYECKHE CBOMCTBA. AMMUMaK, HUTpHUbl. OKCuabl a30Ta. A30THCTas U a30THas
KHUCJIOTHI U X coiau. OCOOEHHOCTH CBOMCTB a30THOW KUCHOTHL. [IpuMeHenue azora
U €r0 COeIMHEHUI. A30THBIE YIOOpEHUS.

®ocdop. Haxoxaenue B Hpupoje, CHOCOObl MONy4YeHUs, (PU3UUYECKUE U
xummudeckue cpoiictBa. Pochunst u dochun. Oxcuasl dochopa, dochopHas
kuciota u €€ conu. llpumenenuwe ¢dochopa u ero coeguHeHuil. PocdopHbie
ya0OpeHus.

VYrnepon, HaxoXAeHME B IpUpoae. AJUIOTPONHbBIE  MOAU(PHUKALUU.
dusnueckue U XUMHYECKHE CBOMCTBA TPOCTBIX BELIECTB, OOpa30BaHHbBIX
yraepoaoMm. Oxkcua yriaepona(ll), oxcun yrinepona(lV), yronpHas kucimora u €€
COJIM. AKTUBUPOBAHHBIA Yroyib, ajacopOuusd. DymiaepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHHe MPOCThIX BELIECTB, OOPa30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenne B mpupoje, CrnocoObl TONydeHus, (U3HUECKUEe U
xumuyeckue cporctBa. Oxcun kpeMuusi(1V), KpeMHHEBas KHCIIOTa, CHIJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tomoxenne meramnoB B llepuoanueckon cucteMe XMMHUUYECKUX BJIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmme
¢uznuyeckue cpoiictBa MeTayuioB. lIpuMeHeHne MeTanaoB B OBITY UM TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUYECKUNM psii  HampspDkeHuM  MeTtauioB.  OOmume  crnocoObl
NOJIYYEHUS METaJJIOB: TUAPOMETAILTYPIUsl, MAPOMETAILTYPrus,
anekrpometaiutyprusi. [lonsitue o kopposun MetaioB. CrocoObl 3alMTHl OT
KOPPO3HH.

O6mas xapakrepuctuka metaiioB |A-rpynnsl Ilepuoanueckoil cucTembl
XUMHUYECKUX 3eMeHTOB. HaTpuil n kanuii: nonydyenue, Guanyeckrue 1 XuMUYECKUE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

Ob6mrast xapaktepuctuka MertamuioB |lIA-rpymmer [lepuonnueckoit cucTembl
XUMHUUYECKUX OJJIEMEHTOB. Marnuii U KajaplMid: TodydyeHue, (¢U3MYECKUe U
XUMUAYECKUE CBOMCTBA, IPUMEHEHHE TMPOCTHIX BEIIECTB M HX COCIMHEHHUIA.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AntoMuHU: nony4yeHue, GU3NIecKue U XMMUYECKUEe CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIIECTBA MU €ro coeauHeHuil. Am@oTepHble CBOICTBAa OKCHIA H
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmass xapakTepucTuka MeTaioB moOouHbX mnoarpynm  (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nvecKrue U XMMHUYECKUE CBOMCTBA XpoMa U €ro coequHeHuil. OKCuabl 1
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomaThl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydeHne u npuMeHeHrue xpoma.

Ou3nUeCKne HW XMMHUYECKME CBOWMCTBA MapraHia M €ro COCAUHEHHM.
Baxwneiimme coenunenuss wmapranma(ll), wmapranma(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duznyueckre U XUMHUYECKHE CBOWMCTBA Keje3a M ero coeAuHeHuil. OKCHUbl,
ruapokcusl 1 conu xenesa(ll) u xenesa(lll). [onyyenue u npuMeHeHue xenesa u
€ro CILIABOB.

DuU3NYECKUEe U XUMUYECKUE CBOMCTBA Meau U €€ coenuHeHui. [lomyyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[uuk: monyyeHue, (QuU3MYECKHEe W XUMHUYECKHE CBOMCTBA. AMQOoTepHbIE
CBOMCTBa OKCHJa U THUAPOKCHUIA ITUHKA, THIPOKCOKOMIUICKCHI ITuHKa. [Iprumenenue
[AHKA U €r0 COeANHECHUH.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB U MX MPEBPAILCHUI:
u3ydeHue oO0pas3loB HEMETAIOB, TOpeHue cepwl, (ocdopa, xemnesa, mMarHus B
KUCJIOPOJAE, H3YYEHUE KOJUIEKIMU «MeTaluibl W CIUIaBbD), B3aUMOJICHCTBUE
HIEJIOYHBIX M IEJIOYHO3EMENIbHBIX META/UIOB C BOJIOM (BO3MOKHO HCIIOJIh30BaHUE
BHUJICOMATEPUAIIOB), B3aMMOJICHCTBUE IIMHKA W JKeJie3a C PacTBOpPAMHU KHUCIOT M
nIeI04Yeld, KaYeCTBEHHbIE PEAKI[MM Ha HEOPTaHUYECKHE aHUOHBI, KATUOH BOJAOPOAA U
KaTUOHBbl METAJVIOB, B3aMMOJICUCTBUE THUAPOKCUIOB aIIOMHHUS W LHWHKa C
pacTBOpaMH KHUCIOT M WIEJIOYEH, PEUIEHHE SKCIEPUMEHTAIBHBIX 3aJa4 MO0 TeMam
«l"anmorensly, «Cepa u e€ coeauHeHus», «A30T U pochop U MX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XUMHUS U KU3Hb.

Ponp xumuu B oOecrieueHnH yCTOMYMBOTO pa3BUTHS uenoBedecTBa. [loHsTre
0 Hay4YHBIX METOJaX MO3HAHUs U METOJOJOTUM HaydHOTO HccieaoBaHus. HayuHsie
MPUHILUINBI OPTAaHU3AIMU XUMUYECKOT0 MpOou3BOACTBA. [IpOMBITIIIIEHHBIE CITIOCOOBI
MOJTYYEHUs] BaXKHEUINIMX BEIIECTB (Ha MpPUMEpPE MPOM3BOACTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, Me€TaHoa). [IpoMbIliuIeHHBIE CITOCOOBI TIOMYYEeHHs] METAJIJIOB U CIUIABOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAKOLIEH CPellbl U €ro NoCiaeACTBUA. Ponp XumMun B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusi W 370poBbe uesoBeKka. JlekapcTBeHHble cpenctBa. lIpaBuiia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.

XuUMHS THIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J00aBKU. Poib xumuu B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepHsie cpeactBa. beitoBas xumwus. [Ipaswita
0€30MacHOr0 UCMOJIb30BAaHMS IIPENapaToB OBITOBOM XUMUU B TIOBCETHEBHOM KU3HU.

Xumusa B CTPOUTEILCTBE: BAKHEHUIIIME CTPOUTEIbHBIE MaTepualbl (IIEMEHT,
OCTOH).

XUMHUS B CEIIBCKOM X03sicTBe. OpraHnvecKue U MUHEpaIbHbIC YI0OPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KPackH, CTEKJIO, KepaMHKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurlie 3agaun.

Pacuétel: mMaccel BemiecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJIHUYECTBY
BEI[ECTBA, MACCE UM O0BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMHU BEIIECTB, MACCHI
(0OBéma, KoJIMUYECTBa BEIIECTBA) MPOAYKTOB PEAKIMHU, €CJIM OJHO M3 BEIIECTB
MMEET MPUMECH, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOYKTa PEaKIUU, €CIU
OIHO W3 BELIECTB JAaHO B BHUJIE PACTBOPA C OMPEACIEHHON MAcCOBOU JOJIEH
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIICHTPAI[MU BELIECTBA B
pacTBOpE, AOJIH BBIXOJIA MPOJIYKTA PEAKIIUHA OT TEOPETUUYECKU BO3ZMOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanmss  MeXNOpeIMETHBIX  CBSI3éM NpU  KM3yYEeHUU OOwWeld u
HEOpPraHU4ecKoM xuMuu B 11 Kilacce OCylIecTBIsIETCS 4epe3 MCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYUYHBIX TMOHSATUH, TaK W MOHSATUH, MPUHSTHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO61mue ecTecTBEHHO-HAYUHbIC MTOHATHS: SIBICHUE, HAYYHBIN (haKT, TUIOTE3a,
TeOpusl, 3aKOH, aHAJIW3, CHUHTE3, Kiaccuukaius, MepuoJIudHOCTh, HAOIIOJIEHNE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

®dusuka: MaTepusi, MUKPOMUP, MAaKPOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TOMBI, PAIUOAKTUBHOCTb, MOJICKYJIA, SHEPTreTUUECKUN YPOBEHb, BEIIECTBO,
Teno, O0BEM, arperaTHoe COCTOSHHME BEIIECTBA, WJICAIBHBIA Tra3, (PU3NYECKUe
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPTUS, Macca.

buonorus: kneTka, opranusm, 3KocucteMa, onocdepa, MeTadboIu3M, MaKpo- U
MUKPODJIEMEHTBI, OCNKH, UPbI, YIJIEBOJIbI, HYKJICHHOBBIC KHUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOpHBIC TOPOIbI, MOJE3HBIE UCKOMAeMble, TOIUIURO,
PECYPCHL.

TexHoyorus: XUMUYECKasi MPOMBIIIIEHHOCTh, METAJUTYPIHsi, CTPOUTEIbHbIE
MaTepualbl, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, MHUINEBAs MPOMBIIIIEHHOCTD,
dhapMalieBTHUYECKas! MPOMBIIIUIEHHOCTh, TPOU3BOJICTBO KOCMETUYECKUX ITPenapaTos,
MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MATEPHUAJIOB, AJIEKTPOHHAS MPOMBIILIEHHOCTD,
HAHOTEXHOJIOTHUHU.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS

OcBoenue yueOHOrOo mpeamera «Xumus» (yriayOJaeHHBIM YpOBEHb) JOIKHO
oOecreynBaTh JOCTUKEHUE Ha YPOBHE CPEHET0 00111ero o0pa3oBaHus CIEIYIOUIUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM TOAXOJAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTaTOB OCBOCHMS MpeaMeTa «XHUMHS» Ha YPOBHE CPETHErO
oOmiero oOpa3oBaHUs BBIACICHBI  CIEAYIONIME COCTAaBJISIONIME: OCO3HAHHE
OOy4arolMMHUCS  POCCUHCKON TIpa)TaHCKOW HJIEHTHUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTU U CaMOOIIPEIEICHUIO; HaJMYie MOTUBALUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOydYaromuxcsi pPYKOBOJCTBOBATHCA
OPUHATBIMH B OOIIECTBE TMpaBWIaMU W HOPMaMd TIOBEICHUS; HAIUYHUE
IIPABOCO3HAHUS, KOJOTHUYECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUTh LEIH U CTPOUTH
KU3HEHHBIE TIJIaHBbI.

JIMuHOCTHBIE pE3yJbTaThl OCBOEHHUS TMpenMera «XHUMHS» OTPAXKAIOT
c(OPMUPOBAHHOCTh ONBITA TO3HABATEIILHON M MPAKTUYECKOW JESTEIBHOCTH
00yJarommxcs B MPOLecce peaan3aui 00pa3oBaTeIbHON AEITeTFHOCTH.

JIMYHOCTHBIE pe3yJdbTaThl OCBOEHUS mpeaMeTa «XHUMHS» OTpPaKaroT
C()OPMUPOBAHHOCTh ONBITA IIO3HABATEIIbHOM M MPaKTUYECKOW JesTeIbHOCTU
oOyyJarommxcsi B MpoIecce peaau3aiuu 00pa3oBaTeNbHON JEATeIbHOCTH, B TOM
YHCIIe B YACTHU:

1) rpaaaHCcKOro BOCIMTAHUSA:

OCO3HaHUsl 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 003aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABOIOPSIKY;

NPECTaBICHUS] O COLMAIBHBIX HOpPMax H TpaBHIaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JEATENbHOCTH IPU CO3JaHUU
y4eOHBIX TMPOEKTOB, PEUICHUH yYeOHBIX U TO3HABATENIbHBIX 3aJau, BBITOJIHEHUHU
XUMHYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHUA, JIOTHKY H
apTyMEHTHI IPYTUX NPU aHAIHU3€ PA3TUYHBIX BHIOB YU4EOHOH NeATEIHHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOIICHHUS K HWCTOPUYECKOMY U HAy4YHOMY HAaCJIEAMIO
OTE€UECTBEHHON XUMUMU;

yBaKEHUs K MPOLIECCYy TBOpPYECTBA B 00JACTHM TEOPUH U MPAKTUYECKOTO
NPUJIOKEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUINTETbHBIX ~ HAOMIOACHHWM, KpPOMOTIMBBIX  HKCIEPUMEHTAJIbHBIX  TOMCKOB,
MOCTOSTHHOTO TPyZAa YYEHBIX U MPAKTHKOB;



WHTEpECa M IO3HABATEJIbHBIX MOTHBOB B IIOJIYYEHUHM U MOCIEIYIOLIEM
aHann3e MHQOpPMAIMH O TMEPEAOBBIX TOCTHKEHUSX COBPEMEHHOW OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEIECHNUS;

CIIOCOOHOCTH OLIEHWBATH CUTYyallMH, CBSI3AHHBIE C XUMUYECKHUMHU SIBICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTHUPYSICh HA MOPAIBbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IOBEICHUE M IMOCTYNKH CBOMX TOBAPUILIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBHUI
MOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUsl LEHHOCTEH 30poBOr0 M Oe3omacHoro ooOpas3a JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOytofieHUs MpaBuil O€30MacHOro oOpalleHus C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

NOHUMAHMSI [IEHHOCTH TMPaBWI HWHIMBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOLUIUX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HaHMs MOCJEICTBUA M HENPUSTHS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeN0BATEIbCKOU
JESATETbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYrUX  BHUAAX
NesATEeIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUWM MPaKTUYECKHX 3a1ad
COI[MAJILHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yUeHHIO Mpodeccuil pa3iuyHOro poja, B TOM
YuCJIe Ha OCHOBE MPUMEHEHUS TTPEAMETHBIX 3HAHUHN 110 XUMUHU;

yBaXXEHUS K TPYLY, JIOSAM TPYa U PE3yJIbTaTaM TPYAOBOM AESATEINbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIMBHIYQJIbHOW TpPACKTOPUHU
oOpa3oBanus, Oyaymied mpodeccun M peanus3arii COOCTBEHHBIX HKMU3HEHHBIX
IUTAHOB C y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHHU, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 11€JeCO00pPa3HOT0 OTHOIICHUS K MNPUPOJIE KAK HCTOYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHMMAHUA TJOOAIBHOTO XapakTepa SKOJIOTHYECKUX MpoOsieM, BIMSHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATILHON CPEbI;



OCO3HAHUS HEOOXOIWMOCTH WCTOJB30BAHUS JOCTHKCHUN XUMHH  JIJIS
peleHns BONPOCOB PAllMOHAIBHOIO IIPUPOAOINIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIECH
OPUPOAHON cpelie, YMEHHUS MPOTHO3UPOBATH HEOJIArONMPHUSATHBIE 3KOJIOTHUECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HAJIMYHS PA3BUTOrO 3KOJOTMYECKOTO MBIIIJICHUS, SKOJIOTHYECKON KYJIbTYPHI,
ombITa NEATEIbHOCTH DKOJIOTHYECKON HaNpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSA MMM B II03HABAaTEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH U yMEHHUS AaKTUBHO TMPOTUBOCTOSTH  HJICOJIOTHH
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

NOHUMaHUSl CHeNUPUKA XUMHHM KaK HayKd, OCO3HaHHMS €€ polu B
(GOpMHpPOBaHUM PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LIETOCTHOIO
MPEACTABICHUS 00 OKpYXaroleM MHUpE KaK O €IUHCTBE NPUPOAbl U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEM U peueHuu MpoOJeM COXpaHEHHUS
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B  0COOOM 3HAYMMOCTH XUMHUU IS COBPEMEHHOMU
LIABWIN3ALMH: B €€ TYMaHUCTUYECKOM HANPABIECHHOCTH U BAXKHOU POJIM B CO3IAHUU
HOBOl 0a3pl MaTepUalbHON KyJNbTYpPhl, B pELIEHUU TIJIOOANBbHBIX MPOOIEM
YCTOMUYHUBOTO PA3BUTHSI YEJIOBEUECTBA — CHIPbEBOM, JHEPIETUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B PA3BUTUU MEIUIIMHBI, O00ECIEUEHUU YCIOBHMA
YCHENIHOTO TPY/Ia ¥ SKOJOTHYECKH KOM(DOPTHOM KU3HH KAXkKIOTO YiIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: IIOHMMAHHUSA CYIIHOCTH METOAOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJIA aHAIN3a U OOBSCHEHUS SIBIICHUW OKPYXKAIOIIET0 MHUpPA H
MPOUCXOMASIINUX B HEM U3MEHEHHM, YMEHUA JelaTh 000OCHOBAHHBIC 3aKITIOYCHUS HA
OCHOBE HAay4YHBIX ()AaKTOB U MMEIOIIUXCS JTAHHBIX C HEbI0 TOJTYYEHHUsI JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO HCIOJIb30BaTh XMMHUYECKUE 3HAHUS st
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HMHTEPECA K O3HAHUIO, UCCIIEI0BATEIBCKOM AEATEIbHOCTH,

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEphIBHOMY  O0pa3oBaHUI0 U
caM000pa30BaHMI0, K AaKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUM MO XHUMHUHU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B pa3lMYHbIX cdepax MmpodeccrnoHaIbHOM
JIESITETbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaThl OCBOSHUS POTPaMMBbl [0 XUMUH HAa YPOBHE
CpeaHero oo1ero 00pa3oBaHUs BKIOYAIOT:

3HaYuMble  JUIE  (OPMHpPOBAHUS  MHUPOBO33pEHUS  OOyYaIOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHbIE MOHSATHS, OTPAXKAIOLIUE
[EJOCTHOCTh HAay4YHOM KapTUHBI MHpa M CHEHU(PHUKY METOJOB MO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPTHUs, SBICHUE,
MPOIECC, CUCTEMa, Hay4YHbIN (haKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIE0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

yHHUBEpcajbHble yueOHble AeMcTBUs (TIO3HABATENbHbIE, KOMMYHUKATUBHBIC,
peryisTUBHBIE), oOecneunBarone GopmupoBanre GyHKIIMOHATbHON IPaMOTHOCTH
U COLMATbHON KOMIETEHIIUN 00yUJaloIInuXCs;

CIIOCOOHOCTB oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS W YHUBEPCAJbHBIE Y4YEOHBIE
JEHCTBUS B IO3HABATEILHON U COLIMATIBbHON MPAKTHKE.

MeTtanpeamMeTHble pe3yNbTaThl OTPaXKalOT OBJAJACHUE YHHUBEPCATbHBIMU
y4eOHBIMA  TO3HABATEIBbHBIMH, KOMMYHUKATUBHBIMH W PETYJIATUBHBIMU
JNEUCTBUSMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITeTbHO  (OpMYJUPOBAaTH M aKTyaJIM3UpOBaTh  IPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENEATh LENU ACATEIBHOCTH, 3aJaBas IApAMETPbl M KPUTEPUU UX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCTOJIb30BaTh IIPU OCBOEHHUM 3HAHUM MNPUEMBI JIOTHYECKOTO MBIIICHHUS:
BBIJICTISITh XAPAaKTEPHbIE MPU3HAKK TOHATUM M YCTAaHABIMBATH WX B3aMMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATHSA /I OOBSICHEHUS OTIEIbHBIX (PAaKTOB H
SIBIICHU;

BBHIOMpaTh OCHOBAHUS M KPUTEPUM Il KJIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBATh TPUYUHHO-CICJICTBEHHBIE CBA3M MEXKIY HM3Yy4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE pacCyXkJeHus (MHIYKTUBHbBIC, JCAYKTHUBHBIC, IIO
aQHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHMS B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHATH B IMPOLIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMHH CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENIU, NMPE0OPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) 2JIEMEHTa, XUMHYeCKasi popMysia, ypaBHEHUE XUMUYECKONU PEaKIuu



— IpPHU PElIEHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a/]a4d, MPUMEHATH
HAa3BaHHbIE MOJIEIbHBIE MPEACTABICHUS IS BBIABICHHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30oBbI€e MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIAJCTh OCHOBAMH METOJOB HAy4YHOI'O ITO3HAHMS BEIIECTB MU XUMUYECKUX
pEeaKUunii;

(GopMyTUpOBATh LIETH U 33]a4M UCCIEAOBAaHNUS, UCIIOIB30BATh MTOCTABICHHBIC
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KAueCTBE MHCTPYMEHTa
NO3HAHUS U OCHOBBI JUIsl (DOPMHUPOBAHMSI TUIIOTE3bl MO IPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIQJIETh HABBIKAMHU CaMOCTOSITEJIBHOIO IUITAHUPOBAHUS U  IPOBEICHHS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOIIOAATh 3a XOJ0M
polecca, CaMOCTOATEIbHO IPOTHO3MPOBATh €ro pe3yibrar, (HOpMyIUpPOBaTh
000OLIEHNS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIECIOBAHMUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKON HMCCIENOBATENbCKOM M IPOEKTHOU
JEeSATEIbHOCTH, MPOSIBIATH CHOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEIbHOMY MTOUCKY
METOJIOB PpELICHUs MPAKTHYECKUX 3a]a4d, IPUMEHEHUIO pa3JIMYHbIX METOJOB
MIO3HAHUS.

3) pabora ¢ uHpopmanmeii:

OpUEHTHUPOBAThCS B PA3IMYHBIX HUCTOYHHUKAX HWHGMoOpManuu (Hay4HO-
NOMYJIsSIpHAsl JIUTepaTypa XUMHYECKOIO COJIEpXaHHs, CIpPaBOYHbIE MOCOOMS,
pecypcsl MHTepHeTa), aHANM3MpOBaTh MHPOPMAIMIO Pa3IMYHBIX BHUJIOB U (QOpM
IIPEICTABIICHUS], KpUTUYECKH OLIEHUBATH €€ OCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

(opMynMpOBATH 3alpPOChl U MPUMEHATH PA3JIMYHbIE METOAbI MPHU MOUCKE U
orOope wuHpOpMALMKM, HEOOXOIMMOM [JIsi  BBIIOJHEHHS y4eOHBbIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HUCHOJIb30BaHUS HWH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpPAaTh  ONTUMAJIbHYIO  (OpMy  MpeACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

HCIIONIb30BaTh HAy4YHbIM S3bIK B KadyecTBE CpeAcTBa Npu padbore cC
XUMHUYECKOM uHpopManueil: NpUMEHATh MEXNpeaMEeTHbIe ((pu3ndYecKkue W
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCII0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJIIHOCTH.

KoMMyHHKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMbI B XOJ€ TUAJIOTa U/UIH
JTMCKYCCHUH, BBICKA3bIBATh UeU, GOPMYINPOBATh CBOU MPEJIOKEHNUS OTHOCUTEIBHO
BBIIIOJIHEHHUS NIPEAJIOKEHHOM 3a/1a4K;



BBICTYIIaTh C NPE3CHTALMEN Ppe3ylbTaTOB IO3HABATENILHOM JESATEIBHOCTH,
IOJIyYEHHBIX CAMOCTOSITEIILHO MM COBMECTHO CO CBEPCTHUKAMM IPH BBIIOJIHEHUU
XUMHYECKOTO JKCIEPUMEHTa, MPAKTHUECKOW pabOThl MO HCCIETOBAHHIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3alii y4eOHOro MpoeKTa, U (HOpMyIUpPOBaTh BHIBOJIBI
[0 pe3yibTaTaM IPOBEAEHHBIX HCCIENOBAaHUI MYTEM COTJIACOBAHMS MO3MLMNA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryjsiTUBHbIE YHUBepPCAJIbHbIE YUeOHbIe AelicTBUS:

CaMOCTOSTENIbHO IUIAHUPOBaTh M OCYILIECTBISATH CBOK IO3HABATEIBHYIO
JeSTENIbHOCTh, Ompenenss €€ Melu M 3a7auyd, KOHTPOJIMpPOBaTh W 10 Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IpEAjaraeMblil ajaroput™M JEHCTBUH IpH
BBITIOJTHEHUU Y4YEOHBIX U HCCIEIOBATEIIbCKUX 3aj7ad, BbIOMpaTh Haubojee
3¢ (EeKTUBHBI CHOCOO HMX pEHIeHHs C YYETOM IOJYYEHUsS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAMOKOHTPOJb JIEATEIbHOCTH HAa OCHOBE CaMOaHajiu3a MU
CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3yNbTaThl OCBOCHUS MIPOTPAMMBI 10 XUMHUU Ha YTIIyOJIEHHOM
YpOBHE Ha YPOBHE CPEJHETO 0O0IIero 00pa3oBaHus BKIOYAIOT CEHUPUIECKUE IS
y4eOHOro mpeaMera « XUMUs» HaydHbIe 3HAHUS, YMEHUSI U CIIOCOOBI IEUCTBUMN 1O
OCBOCHMIO, MHTEPNPETAIMA U MPeoOpa30BaHUIO 3HAHUM, BUJBI JEATEIBHOCTHU TIO
MOJIYYCHUIO HOBOTO 3HAHMS W TMPUMEHEHHIO 3HAHUN B Pa3IHYHBIX YYEOHBIX
CUTYyallUsIX, @ TAKXKE B PEAIbHBIX )KM3HEHHBIX CUTYaLMSAX, CBSI3aHHbIX C XUMUeEH. B
nporpaMMe IO XWMHUHU TPEAMETHBIC pPE3yibTaThl NPEACTABICHBI IO TrojaM
M3yYCHUS.

10 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUSD)
OTPAKAKOT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA: O MECTe M 3HAYCHHH OPTraHUYECKON
XUMUU B CHCTEME €CTECTBEHHBIX HAayK M €€ poiu B 00ECIEeUEeHUU YCTONYHBOTO
Pa3BUTHUS YEJIOBEUYECTBA B PEIICHUM MPOOJEM 3KOJIOTMYECKOM, SHEPreTHUEeCKOU U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JaHUU HOBBIX MaTEpUAJIOB,
HOBBIX HMCTOYHUKOB SHEpIuy, B obecrnieueHun PaLMOHAJILHOIO
MPUPOOIOIL30BaHNS, B (POPMUPOBAHUU MHUPOBO33PEHUS W OOIMIEH KyIbTYPHI
YeJIOBEKa, a TAKXKE IKOJIOTHUEeCKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO
Y IIPUPOJIHOM CpELE;



BJIAJICHUE  CHCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAIOINE TTOHATUS — XUMUYECKUN IJIEMEHT, aTOM, SIPO U AJICKTPOHHAS
oboylouka artoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE H BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX oOpOuTane, HOH, MoJeKya,
BaJICHTHOCTbh, JJIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCIICEHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAST Macca, MOJIAPHBIN O0BEM, YIICPOIHBIA CKENeT, (PyHKITMOHATbHAS
Tpymma, paaukan, CTPYKTypHble ¢opMynsl  (pa3BEpHYTHIC, COKpaII¢HHBIC,
CKEJIETHBIE), HM30MEpHsl CTPYKTypHas U MPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTUYECKAas), M30MEphbl, TOMOJIOTUYECKHI P, TOMOJIOTH, YTIJIEBOJAOPOIbI,
KHUCIIOPOJ- U a30TCOJEPKAIME OPTraHWYECKHUE COCAMHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAMHEHUS; TCOPHH, 3aKOHBI
(mepuogmueckuit 3akon [[. M. MenneneeBa, Teopus CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MAacChl BEIIECTB, 3aKOH COXPaHECHUS
M TpeBpalieHUs DSHEPrUM TNpPU XUMHUYECKUX pEaKlUsix), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUHN S3bIK XHMHH, MHPOBO33PCHUCCKHE 3HAHUWA, JICKAIIHNE B OCHOBE
MOHUMAaHUS MPUIUHHOCTH U CHCTEMHOCTH XUMHUYECKHX SIBJICHUH; MPEACTABICHUS O
MEXaHU3MaX XUMUYECKHX pEaKIud, TEPMOAMHAMUYCCKAX U KHHETHYCCKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUs, O B3AUMHOM BIIMSHUUA aTOMOB U TPYIIIT aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA M Me30oMepHbI 3 dexTri, opuentantsl | u Il pona);
(GaKTOJOTUYECKUE CBEICHHUSI O CBOMCTBax, COCTaBe, IMOJIYYECHUH W O€30mMacHOM
WCITOJIb30BAaHUN BAKHEUIIUX OPTaHWYECKUX BEIIECTB B OBITY M TMPAKTHYCCKOM
JESATEILHOCTH YeJIOBeKa, OOIUX HAYYHBIX MPUHITUIAX XUMHUYECKOTO MTPOU3BOCTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIISITH XapaKTEPHbIC MPU3HAKU TOHSATHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOIIUE TOHSATHS TIPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHI;

c(hOpMHUPOBAHHOCTh YMECHHUIA:

MCIIOJIH30BaTh XMUMHUUYECKYI0O CUMBOJIMKY JJISi COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX U CKEICTHBIX) (OPMYIT OPTraHMICCKUX
BCIIECTB;

COCTaBJISITh YPAaBHECHUS XUMHUYCECKHUX PEAKIIUH M PacKphIBaTh WX CYITHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH  TIOCPEJCTBOM  COCTABJICHHUS
AJIEKTPOHHOTO ©OallaHca JTHX pEaKIUd, peakuii HMOHHOTO OOMEHa WyTeéM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

U3TOTABJIMBATh MOJENIM MOJIEKYJI OPraHMYECKUX BEIIECTB AJIA HILTIOCTPALlUU
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHUPOBAHHOCTh YMEHHI: YCTAHABIMBATh MPUHAIC)KHOCTh H3YYCHHBIX
OPTraHMYECKUX BEIIECTB IO HX COCTaBy W CTPOSHUIO K OMPeneIEHHOMY
KJIacCy/Tpynmne COeAMHEHWH, JaBaTb MM Ha3BaHUA MO CHUCTEMaTHYECKOM



Homenknatype (IUPAC) u mpuBOIuTH TPUBHAIBHBIE HA3BAaHUS IS OTIACITBHBIX
NpEJICTaBUTENICH OPraHMYEeCKUX BEIIECTB (STHIICH, AllETUJICH, TOJYOJI, TJIMIIEPHUH,
ATWICHTJINKOIb, (eHoN, (OpMaNbISTHI, aleTalbIeTHa, AareToOH, MYypaBbHHAS
KHCIIOTa, YKCYCHAsl KHCJIOTa, CTEapUHOBAs, OJICMHOBAs, MAJIbMUTHHOBAS KUCIOTHI,
[JIMIWH, aJaHWH, MajbTo3a, (PPYKTO3a, aHWIWH, NUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEACIATh BHJ XUMHUYECKOW CBSI3H B
OpraHMYECKUX COCIUHEHUSAX (KOBaJCHTHass M MOHHAs CBSI3b, O- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS NPUMEHSTh TIOJOXKEHUS TEOPUU CTPOCHUSA
oprannueckux BemecTB A. M. bytnepoBa ajisi 0ObSICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

chOPMHUPOBAHHOCTh ~ YMEHUW  XapaKTepu30BaTh  COCTaB, CTPOCHUE,
bu3MUecKue M XUMHUYECKHE CBOWCTBA THUIUYHBIX TMIPEJICTABUTENICH pPAa3TMUHBIX
KJIACCOB OPTaHMYECKHUX BEIIECTB: AJIKAHOB, ITUKJIOAJIKAHOB, aJKEHOB, AJTKAJHCHOB,
AJIKUHOB, apOMAaTHYECKHX YTJIEBOJOPOJAOB, CIHPTOB, albJAECTHUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, POCTHIX W CIOXKHBIX I(UPOB, KUPOB, HUTPOCOCTUHEHUN H
aMUHOB, aMHHOKHCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JU- U TIOJMCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKIY  HUMU  YpPaBHCHUSIMH
COOTBETCTBYIOIIUX XHMHYECKHUX PpEaKIHi C HWCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OPMHUPOBAHHOCTh YMEHHUS TOJATBEPKAAaTh Ha KOHKPETHBIX MpHUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCIMHEHHUM OT
KpPaTHOCTH Y THIA KOBAJIEHTHOM CBSI3U (G- U TM-CBSA3M), B3AMMHOTO BIIMSHUSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUYHUKH YTIICBOJIOPOTHOTO
ChIpbs (He(pTh, MPUPOJIHBIN Ta3, YroJib), CIOCOOBI €T0 MEePepadOTKU U MPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOPMUPOBAHHOCTh BJIQJICHUSI CUCTEMOM 3HAHWUW O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOIOJICHUH, W3MEPEHUH, MOJICIMPOBAHUN, SKCIECPHUMECHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpPMHUPOBAHHOCTH YMEHUS IPUMEHSATH OCHOBHBIE OTIEPAIlN MBICITUTEIbHON
NESATEIbHOCTH — aHallu3 M CHUHTE3, CpPaBHEHHE, O00OOIIEHUE, CUCTEMATH3AIIMIO,
BBISIBJICHUC MPUINHHO-CIICACTBEHHBIX CBSA3CH — JUIT M3yYCHHsI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIil;

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBIIATh B3aMMOCBSI3b XUMHUUYECKUX 3HAHUU C
MOHATUSIMUA U TIPEJCTABICHUSMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIs
O0onee OCO3HAHHOTO TIOHMMAaHHUSl CYIIHOCTH MAaTepUAIbHOTO EAWHCTBA MHPA,



WCITOJIP30BAaTh CHUCTEMHBIC 3HAHUS IO OPTaHUYECKON XUMHH JJIsi OOBSICHEHHS H
MIPOTHO3WPOBAHUS SIBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHH: TIPOBOAWTH PACUYETBI 10 XUMHYCCKUM
dbopmynamM M ypaBHEHUSIM XMMUYECKHX PEaKUUN C UCIOJIb30BaHUEM (DHU3UUECKUX
BeNMYMH (Macca, OO0BEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BCII[ECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXACHUIO XUMHUYECKON
GbopMyJIBI BEIIECTBA IO W3BECTHBIM MAaCCOBBIM JIOJSM XUMHUYECKHUX DJIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH Ia3000pa3HbIX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, aHAIM3UPOBATH U OLICHUBATh
C TO3UIUMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHIENCTBUS ~ OBITOBOM U
MIPOU3BOICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBA3AHHOM ¢ MepepabOTKOM BEIICCTB,
WCITOJIB30BATh MOTYUEHHBIC 3HAHUS IS PUHATHS TPAMOTHBIX PEIICHUNA MpoOJieM B
CUTYaIIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSATEIBHO IUIAHUPOBATH M IMPOBOJUTH
XUMUYECKANW DKCIEPUMEHT (TIONIy9eHHE W W3Y4YEHHUE CBOMCTB OPTaHUYCCKUX
BCIIECTB, KAYECTBEHHBIC PEAKIMH YTJICBOAOPOJOB PA3JIMYHBIX KIJIACCOB M
KHCIIOPOJICO/ICPKAIMUX OPTaHUYSCKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 0 paclo3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIIOJICHUEM TIPaBUII
Oe3omacHoro oOparieHusi ¢ BEHIeCTBAMHU U JIAOOPATOPHBIM OO0OpPYJAOBAHHUEM,
dbopMyIMpOBaTh IIENb HWCCICAOBAHMS, TPEICTABIATH B pasIudHOM Gdopme
PE3yNbTAThl DKCIIEPUMEHTA, aHATM3UPOBATh U OIICHUBATH WX JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

coOMI0/IaTh TIPaBUJIa SKOJOTUYECKU 1ETIECO00Pa3HOTO MOBENCHUS B OBITY U
TPYJIOBOM JEATETLHOCTH B IENSAX COXPAHEHHUS CBOETO 370POBBS, OKpYKarolei
MIPUPOTHON Cpebl U JOCTHKEHUS €€ YCTOWYNBOTO Pa3BUTHS;

OCO3HaBaTh OITACHOCTh TOKCHYECKOTO JEHCTBHUS Ha JKUBBIC OpPTaHU3MBI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TTokazareis [1JIK;

aHAIM3UPOBATh IIEJIECO00PA3HOCTh MPUMEHEHUS OPTaHMYECKUX BEIIECTB B
MPOMBITIUICHHOCTH ¥ B OBITY C TOYKH 3pEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHHH: OCYIIECTBIIATh IICJICHANIPABICHHBIA TTOWCK
XUMUYECKON MHPOPMAIMKM B Pa3IMYHBIX UCTOYHUKAX (HaydHas W ydeOHO-HaydHas
JUTEpaTypa, CpecTBa MaccoBoil mHpopmanuu, HTEpHET U ApyTrHe), KPUTHUCCKU
aHAM3UPOBATh XUMUYECKYIO0 HH(OPMAITNIO, TepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHHU C IMOCTABJICHHON y4eOHOM 3a/1aueil.

11 KJIACC

[IpeameTHBIe pe3ynabTaThl OCBOCHHS Kypca «OOmas u HeopraHudecKas
XUMUSD» OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh TPEACTABJICHUI: O MaTEPUAIBHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJICHUI NPUPOJABI, O MECT€ U 3HAYCHHUH



XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pOoJu B OOECHEUYEeHHWU YCTOWYUBOTO
pPa3BUTHS, B PEIICHUU MPOOJIEM SKOJOTMYECKOM, SHEPreTUYECKO U MUIIEBOU
0e30MacHOCTH, B PAa3BUTHUM MEIULMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPTUU, B OOECIEUYECHHH PAIIMOHAIBHOTO MPUPOJIONOIb30BaHUs, B
GbopMHpPOBaHUM MHPOBO33PEHUSI M OOIIEH KyJIbTyphl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO W IMPUPOTHOU
cpene;

BJIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HAaHWH, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TTOHATUSA — XUMHUYECKUN SJIEMEHT, aTOM, SIIPO aTOMAa, U30TOIIHI,
JNICKTPOHHAs 00010YKka artoma, S-, P-, d-aTOMHbIE OpOWTANM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHHMSI aTOMa, THOpUIM3alMs aTOMHBIX OpOUTaleld, HOH,
MOJIEKYJA, BAJEHTHOCTb,  JJEKTPOOTPULIATENBHOCTh,  CTENEHb  OKHUCIECHUS,
XUMHYECKasi CBSI3b (KOBAJICHTHAs, WOHHAs, METAJUIMUECKas, BOJOPOIHAsA),
KpUCTaJUIMUECKasi peneTka, XHMHYECKas peaklus, pacTBOp, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAsT JUCCOLMALNS, CTENEeHb JHUCCOLMALNH,
BOJIOPOJIHBIN  TOKa3aTellb, OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3 deKT
XUMHUYECKON peaKlMH, CKOPOCTh XUMHUYECKOW PEaKUu, XUMUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOIUTUYECKON IUCCOLMALUU, MEPUOIUYECKUIN
3akoH [[.M. MenneneeBa, 3aKOH COXpAaHEHHsI MacChbl BELIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS] PHEPTUU NMPU XUMUYECKHX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJMUYECKHUH SI3bIK
XUMUH, MAPOBO33PEHUYECKHE 3HAHUS, JIEXKAIINE B OCHOBE IOHUMAHUS IPUYUHHOCTH
U CUCTEMHOCTH XMMHUYECKUX SIBJICHHUI; COBPEMEHHBIE IPEACTABICHHUS O CTPOCHUU
BEILIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM M HAJIMOJEKYJSIPHOM YPOBHSX;
NPEACTABICHUS O MEXaHM3Max XHWMHUYECKHX peakUuid, TEePMOJUHAMUYECKUX MU
KMHETHYECKUX 3aKOHOMEPHOCTSAX HUX MPOTEKaHHUS, O XHUMHUYECKOM pPABHOBECHH,
pacTBOopax W AMCIEPCHBIX CHCTeMax; (aKTOJIOTMYECKHE CBEACHHSI O CBOMCTBax,
CoCTaBe, MOJIyYeHUU U 0€30MacHOM HCMOIb30BAaHUM BaXXHEHIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON [EATEIBHOCTH YeJIOBEKa, OOLIMX Hay4YHBIX
NPUHIIMIIAX XUMUYECKOTO MTPOU3BOICTBA;

c(hOPMHUPOBAHHOCTh YMEHUM: BBISBISTH XapaKTEpHbIE MPU3HAKU MOHSTHUH,
yYCTaHaBJIMBAaTh UX B3aUMOCBA3b, HMCIOJIb30BATH COOTBETCTBYIOLIUE MOHATHS IPHU
ONMCAHUY HEOPTAHMYECKHUX BEIIECTB U UX NPEBPALLCHU;

c(hOPMHUPOBAHHOCTh YMEHUSl HCIIOJIb30BATh XUMHUYECKYI0 CHUMBOJIUKY JIJISI
coctaBieHuss (GoOpMya  BEUIECTB M YpPaBHEHHMM  XHMHMYECKHX  pEaKIHil,
cucremarnyeckyro HomeHknarypy (IUPAC) u tpuBuangbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHSI ONPEAEIATh BaJICHTHOCTh U CTENEHb OKUCICHHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSX, BUJI XMMHUYECKOW CBSI3U (KOBaJEHTHas,



WOHHAs, METaJuIMuecKas, BOJOPOAHAs), THUI KPUCTAIUIMYECKOW  PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMMHUYECKOW CBSI3M W THMA KPUCTAJUIMUECKOW pEIIETKH, OOMEHHBIH H
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

chOpPMUPOBAHHOCTH ~ YMEHHH:  KJIacCH(UUMPOBATH:  HEOPraHUYECKHE
BEILIECTBA M0 UX COCTABY, XUMUUYECKUE PEAKIIMU 0 PA3TUYHBIM MPU3HAKAM (YHCITY
U COCTaBy pearupyroiux BEHIECTB, TEIJIOBOMY 3(PQeKTy peakuuu, U3MEHEHHUIO
CTETIEHEH OKUCIIEHUS DJIEMEHTOB, 00OpPAaTUMOCTH, YYACTHIO KaTalu3aTopa U APYTHE);
CaMOCTOATENILHO BBIOMpATh OCHOBAaHUA W KPUTEPUHM Uil  KJIacCUpUKAIMU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CMBICI MEPUOIUUECKOTO 3aKkoHa [1.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOINIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c()OPMUPOBAHHOCTh YMEHHUI: XapaKTEpPHU30BaTh dJIEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XHMHYECKHX 3JIEMEHTOB MEPBOrO—YETBEPTOrO IMEPHUOJIOB
[lepnomnueckou cucremsl [[.11. MenneneeBa, UCIIONB3Ys MMOHATHS «3HEPTETUYECKUE
YPOBHHM», «IHEPreTHYECKHUE TOJAYPOBHU», «S-, P-, d-aTOMHBIE OpOUTANINY,
«OCHOBHOE U BO30YXKIEHHOE DHEPreTUYECKHE COCTOSHUS aTOMa»; OOBICHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCAMHEHUH T10
nepuosam u rpynnam llepuognueckoi cucremnl [[. 1. MennaeneeBa, Baji€HTHbIC
BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHUS UX IEKTPOHHBIX 000JIOYEK;

c(hOPMHUPOBAHHOCTh YMEHHUH: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKHME  CBOWCTBA  BELIECTB  PA3JMYHBIX  KJACCOB,  MOATBEPXKIATh
CYIIECTBOBAHUE T'E€HETUYECKON CBSI3M MEXKIY HEOPraHMYECKMMH BEIIECTBAMHU C
MMOMOIIbIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUAX PEAKIINM;

c(OPMHUPOBAHHOCTh YMEHHSI PACKpPBIBaTh CYIIHOCTh: OKUCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIMI MOCPEICTBOM COCTaBIICHUS JJIGKTPOHHOTO OanaHca
ATUX PEaKluil; peakiuid HMOHHOr0 oOMeHa IyTEM COCTABJICHUS HMX TOJHBIX U
COKpALIEHHBIX  WOHHBIX  YpPaBHEHWU; peakuuii  TUAPOJIU3a; peaxkuun
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe TMIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(hOPMHUPOBAHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XAMHUYECKUX PEAKIUN C YYETOM HMX DHEPreTUUYECKUX XapaKTEPUCTHUK, XapPaKTeEp
M3MEHEHHUSI CKOPOCTHM XHWMHWYECKOM PEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaKKe XapakTep CMEIICHUS XUMHYECKOTO PaBHOBECHSI MO/ BIUSHUEM
BHEIIHUX Bo3aekcTBuil (mpunuun Jle [larensbe);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh XUMHUYECKHE PEAKIUH,
JIe)KAIME B OCHOBE NPOMBINUIEHHOTO IOJYYEHHSI CEPHOM KHCIOTHI, aMMHAKa,
oOlue HayyHble NPUHIMUIBI XUMHUYECKUX MPOU3ZBOJACTB; I€]1€CO00Pa3HOCTD



MPUMEHEHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBINUICHHOCTH W B OBITY C TOYKH
3pEHUSI COOTHOILICHUS PUCK-TI0JIb34;

c(hOPMHUPOBAHHOCTh BJIAJCHHUS CHCTEMOW 3HAHUKA O METOAAaX HAyYHOTO
MO3HAHUA SBJICHUM mpuUpoabl — HaOI0IeHUe, HW3MEPEeHHE, MOJCIUPOBAHNUE,
HKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN), UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHATH 3TH 3HAHUS TIPU SKCIIEPUMEHTATILHOM UCCIEAOBAHUU BEIIECTB U
st OOBSICHEHUS XMMHMYECKUX SBIICHHM, HMEIOIUX MECTO B TMPHUPOJE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HH;

c(hOpPMHUPOBAHHOCTh YMEHHMS BBISIBISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJCTABICHUSMU JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEIMETOB JIJIs
00Jiee 0CO3HAHHOTO MTOHMMAaHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHS TPOBOJUTH PACUETHI: C HCIOJIB30BAHUEM
MOHSATUN «MaccoBasi JI0Ji1 BEIIECTBAa B PAaCTBOPE» U «MOJISIPHAS KOHILIEHTPAIUs»;
MaccChl BeIlecTBa WM O00BbEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKIMHU BEILIECTB; TEILIOBOrO 3¢ (dexTa
peaKIuy; 3HAYCHUsI BOJOPOJHOIO TMOKa3aTeslsl PacTBOPOB KHUCIOT W IEIOYeil ¢
M3BECTHON CTEMEHBIO JUCCOLMAIMMA, Macchl (00bEMa, KOJIMYECTBA BEIIECCTBA)
MpPOAYKTa PEAKIUU, €CJIU OJIHO M3 MCXOJHBIX BEIECTB JAHO B BHJIE PAacTBOpa C
ompeneIEHHOM MacCOBOM JOJIEH PAacTBOPEHHOTO BEIECTBA WJIM JAaHO B H30BITKE
(MMeeT MPUMECH ); 10U BBIX0/1a MPOAYKTA PEaKINu; 00bEMHBIX OTHOIIICHUMN Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHUN: CAMOCTOSITENILHO IUIAHUPOBATh U TPOBOJUTH
XUMUYECKUNA  DKCIIEPUMEHT  (MpPOBEJAEHUE  peakiMii  MOHHOTO  OOMEHa,
MOATBEPAKIACHUE KAYECTBEHHOIO COCTaBa HEOPTraHUYECKUX BEUIECTB, ONMpPEACICHUE
Cpeabl PacTBOPOB BEUIECTB C IOMONIbIO HWHJMKATOPOB, HW3YyYECHHUE BIUSHUS
pa3UuHbIX  (PAKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKlHuH, pelieHue
AKCIEPUMEHTANBHBIX 3adad 1o TemMaM «Metawib» U «Hemeramisl»y) ¢
COOJTI0/IEHNEM TIpaBuiI 0€30MacCHOTO OOpaIlieHusi ¢ BEIIECTBAMU U JIA0OPaTOPHBIM
o0opynoBaHuEeM, GOPMYIUPOBATH II€JIb UCCIICAOBAHMS, TIPEACTABISTH B PA3IMYHOM
dbopme  pe3yabTaThl  AKCIEPUMEHTA, aHAJIW3UPOBaTh M  OLEHUBATh  UX
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUM: COOJIIOIATh MTPaBUJIa TOJIb30BAHUSI XUMHUUECKOM
MOCYJI0M ¥ J1abopaTOpHBIM 000pyJIOBaHHWEM, OOpalieHusi C BEHIECTBAMU B
COOTBETCTBUHM C WHCTPYKIHSIMHU IO BBITIOJHEHUIO JA0OPATOPHBIX XHUMHYECKUX
OMBITOB, SKOJIOTHYECKH IIEJECOO0pPa3HOr0 TIOBEJEHUS B OBITY U TPYAOBOMU
JESATEIbHOCTH B 1IEJIAX COXPAHEHMsI CBOErO 3J0POBbS, OKpYKaloUIeH MPUPOIHOIM
cpeabl W JOCTHXKEHUST €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABATh OIMACHOCTH
TOKCUYECKOI'0 JIEWCTBUSI HA YKUBBIE€ OPraHU3Mbl OMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIcs nokazarens [1/IK;



c(OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIATh ICJICHANIPABICHHBIA TTOWCK
XUMUYECKON MHGOPMAIMK B Pa3IMYHBIX UCTOYHUKAX (HaydHas U ydyeOHO-HaydHas
JuTepaTypa, CpeAcTBa MaccoBoi umHpopmanuu, UHTEpHET U Ipyrue), KpUTUIECKU
aHaJM3UPOBATh XUMHUYECKYIO HH(pOpMaIIo, TiepepadaThiBaTh €€ W UCIIOIh30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHHYECKUX coeauHeHur A. M 8 bubmorexa LHOK
' P P 8 Y https://m.eds00.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edso0o.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOJOPOAOB 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
3.1 . D 11 1
Criupret. denon https://m.eds00.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/d69df650
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11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKHUX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHHECKHC Peakiiii 19 . 3 https://m.eds00.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
21 Heweraet 31 . 3 https://m.eds00.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoTshI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
IIPE/ICTABIICHHUE O 1 bubmorexa LHOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYEeCKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
nepoJa (OCHOBHOE U
}137236p IléfIHOG COCTOSTHUS) 1 bubmorexa [JOK
v ' https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMuyeckas CBs3b B
OpTaHUYECKUX COCTMHECHHSIX.
Mexanu3mbl 00pa3oBaHUs 1 bubmorexa HOK
. P https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspsbiBa CBsA3EH
Teopus crpoeHus
OpraHMYeCcKUX COeTUHEHUH A 1 bubmmorexa [TOK
p ' https://m.eds00.ru/9e595ch8
M. byrtneposa
Buapl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. 1 bubnuorexa [IOK
DneKkTpoHHBIE 2P HEKTH B https://m.edso00.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUU U

6 CUCTeMaTHYEeCKast bubmorexa HOK
https://m.edso0.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B bubnunoreka [HOK
OpraHNYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa

3 Cucrtemaru3zanus 1 0000IICHUE bu6mmoreka [IOK
3HaHUU 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHM PSI,
obmras popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexa [HOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 DU3NYECKUe U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA aJIKaHOB https://m.edso00.ru/3137711c
Haxoxnenue ajakaHosB B

11 npupoe. CriocoOs! mosyueHus bubmmorexa [JOK

https://m.eds00.ru/259b0a5b
Y IPUMEHEHHUE ATKaHOB
[{ukmoankaHbl: 00IIast
dbopMyna, HOMEHKIATypa

12 U30MepHUst, 0COOEHHOCTH bubnuorexa [IOK
CTPOCHUS U XUMUYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHEHNE

13 Pemenne pacuérHbix 3a1a4d Ha bubmmorexa [JOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
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OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA I10 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOJAIIUX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuorexa [JOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast U IHC-
TpaHC-U30MEPHsI ATKEHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBoiicTBa ankeHoB. [IpaBuio bubmmorexa LOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 CniocoOsI noTydeHus u bubnuorexa [JOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "llonydyeHue sTuneHa u bubmmorexa LIOK
i . https://m.eds00.ru/0941eed8
W3y4YEHHUE €r0 CBOMCTB
Pemenne pacuéTHbIX 3a1a4 Ha
18 oTpeJIeTICHUE MOJICKYJISIPHOM bubnunoreka [JOK
(bOopMyITBI OPTaHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATKaaueHbl: CONpsHKEHHBIE,
W30JIMPOBAHHBIE,
bubmuorexa [JOK
19 KyMYJUPOBaHHBIE.

Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

XuUMHUUYECKue CBOMCTBA bubmuoreka [JOK

20 "

CONPSIKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

91 CriocoOsblI MoTy4eHus u bubnunoreka [HOK
MIPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmas popMmya,

22 HOMeHK(JEaIT) ya AJIEKTPOHHOE U bubmorexa LHOK

Pa, P https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3UYECKHE CBOMCTBA

23 XUMHYECKUE CBONCTBA aJIKMHOB bubmmorexa [JOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIC peakinu Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl nostyyeHust u bubnnorexa [HOK
IIPUMEHEHNE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl mo

26 ABHEHHMIO XUMHUYECKOM bubmorexa HOK
yp https://m.edso00.ru/5db8e526
peakuu

97 CucremaTu3anus u 0000IIeHNE
3HaHUM 1O TEME
ApeHbI: TOMOJIOTUYECKUH P,
oOmas popmyna,

78 HOMEHKJIaTypa. JJIEKTPOHHOE U bubnuorexa [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOJTyoJ1a,
ux (pusmyeckue cBONCTBa

29 XUMHYECKUE CBOMCTBA apEHOB: bubnmnorexa [JOK

pCaKknuu 3aMCIICHUS

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
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XUMHUYECKUE CBOMCTBA apPEHOB:

30 €aKLHU IPUCOSTUHEHUS bubmmorexa LIOK
peartitt b A ’ https://m.edsoo.ru/ad4alae4
OKHCJICHHE TOMOJIOTOB OeH3071a

31 OCco0EHHOCTH XUMUYECKUX bubnuorexa [JOK
CBOMCTB CTHUpPOJIA https://m.eds00.ru/d5018a54
Pemenne pacuéTHbIX 3a7a4 Ha
onpeaeeHue MOJIEKYJIIPHOU bubnunoreka [HOK

32
(GopMyITBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEIIECTBA

33 CriocoObl nostyyeHust u bubnnorexa [HOK
MIPUMEHEHNE apEHOB https://m.edso0.ru/6f717d09
I'enernueckas cBsI3b MEXKIY

34 Pa3IMYHBIMH KJIacCaMu
YIIIEBOIOPOIOB
Pacuérel no ypaBHEHUsIM
XAMHYECKHUX PEaKIUM.

35
Cucremarusanus 1 00001eHne
3HAHUM 110 TEME

36 [Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

37 KaMeHHBII yronb 1 MpogyKThI bubnnoreka [JOK
ero nepepaboTKH https://m.eds00.ru/69b3398b
Hedtp 1 ciocobs! eé

38 nepepabotku. [Ipumenenue brbmmorexa [OK

pep P https://m.edso00.ru/21f9de78

IPOAYKTOB NEpepadoTKU HEPTH
['eHeTHueCcKas CBSI3b MEXKITY

39 Pa3TUYHBIMH KJTacCaMu

YTJIEBOAOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
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l'anorenonponsBoHbIE
YIJIEBOIOPOAOB: ANEKTPOHHOE

bubmuoreka [JOK

40
CTPOEHUE; PEAKIIUH 3aMEILICHUS https://m.edso00.ru/82b4d759
rajoreHa
JleiicTBue 11eouei Ha
TaJIOTCHITPOU3BOTHBIC.
41 BzaumoneiictBue
JUTAIOTCHAIIKAHOB C MarHUEM U
IIUHKOM
Cucremaru3sanus 1 0000IICHUE
42 3HAHUM O pa3aen bubmorexa HOK
" P " Y https://m.edso00.ru/20e89f22
YTIeBo0pOABI
43 KonTtponpsHas pabora o Teme bubnuoreka [IOK
"VYrineBonopoasr" https://m.eds00.ru/95c9e298
[IpenenbpHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHM Psif,
obmas popmyia, cTpoeHHe
44 MOJIEK ?1) Enge I/Iﬂp bubmorexa LOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpuznyeckue
CBOICTBA
XuMHUYECKHe CBONCTBA
45 MpeIeIbHBIX OJTHOATOMHBIX bubmorexa LIOK
pelt A https://m.edsoo.ru/26ee34fe
CITUPTOB
Crioco0bI nostyueHust u
46 MIPUMEHEHNE OJTHOATOMHBIX bubmorexa LOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
47 [IpocTeie a¢upsr: bubnnorexa [JOK

HOMCHKIJIaTypa U U30MCpusl,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
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0COOCHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOWCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHUH, UX

bu6mmoreka [IOK

48
¢du3nUecKkre 1 XUMHYECKHUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl nostyueHust u

49 NPUMEHEHHE MHOTOaTOMHBIX bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIHPTOB
DeHoII: CTPOECHUE MOJIEKYJIBI,
50 (bu3UYECKHEe CBONCTBA bubmorexa HOK
' https://m.edsoo.ru/2ce726f8
TokcnyHocTs (heHona
bubmuoreka [JOK
51 X i
HMHHCCKHC CBOHCTBA (herona https://m.edso00.ru/037ca5f9

59 CriocoObI nostyueHust u bubnnoreka [JOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[Tpaktrueckas padota Ne 2.

53 Pemenne skcnepruMeHTaIBHBIX bubnnoreka [JOK
3aznad4 no teme "CrnupTsl U https://m.edsoo.ru/fd0ced09
benonsr"

54 Cucremarusanus 1 00001eHne bu6mmoreka [JOK
3HAHUU 110 TEME https://m.eds00.ru/1810ch9b
AJbIeruapl ¥ KETOHBI:
3IIEKTPOHHOE CTPOEHHE

55 KapOOHUJIBHOM TPYIIIIbI; bubnuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyra, u3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
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AJIBI[CFI/II[BI 1 KCTOHBI:

56 (dU3UYECKHEe CBONCTBA; pEaKIINU bubmmorexa [JOK
> Peart https://m.eds00.ru/c887425¢
MIPUCOCTUHCHHS
Peakiiyu okucineHus u
57 Ka4eCTBEHHBIC PEAKIIUH bubmorexa [IOK
p https://m.edsoo.ru/a393baa9
aJIbJICTHUJIOB U KETOHOB
58 Cnoco0sbI oTy4eHUS bubnunoreka [HOK
albAETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KHCIIOT, UX bubmorexa [JOK
p o https://m.eds00.ru/700cc87b
buznyeckue cBoiicTa
XuMHYECKHue CBONCTRA
61 MPEACIBbHBIX OJJHOOCHOBHBIX bubmorexa HOK
pel https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOMCTB
62 MYpPaBbUHOMN KUCIJIOTHI. bubnuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OCco0CHHOCTH CBOMCTB:
HETPEeICTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmorexa [IOK
63 JTMKapOOHOBBIX,

TUIPOKCUKAPOOHOBBIX KHCIIOT.

HpeI[CTaBI/ITCJ'II/I BBICIIHUX
Kap6OHOBLIX KHUCIIOT

https://m.edso00.ru/83a08773
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[ToHATHE O IPOU3BOAHBIX

bubmuoreka [JOK

o4 KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHne KapOOHOBBIX bubmmorexa LIOK

https://m.eds00.ru/7¢065¢9d

KHUCJIOT
CnoxHbie dupHI:
TOMOJIOTUYECKHH psiJl, oO1as bubnunoreka [HOK

66
dbopMmyia, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Du3nvecKue U XUMUYECKHUE bu6mmoreka [IOK
cBoMcTBa 3(HUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peaKIny, Ha OnpeIeeHre
MOJIEKYIISIPHOM (OPMYIIBI
OpPTraHUYECKOT0 BEIIECTBA
[Tpaktrueckas padota Ne 3.

69 Peienne skcniepuMeHTaIBHBIX bubnnoreka [JOK
3anad no Teme "KapOoHOBbBIE https://m.eds00.ru/486671fb
KucnoThl. CrioxxHble H3GUpHI"
JKupsl: ctpoenue, pusndyeckue

70 u XI/FI)MquT(I:)KHe CB’ogI)CTBa bubmorexa LHOK

https://m.edso00.ru/al9c5b98

(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH bubnmnoreka [JOK
HETPEIENbHBIX KUPHBIX https://m.eds00.ru/b0331922
KUCHoT. JKupsl B IpUpoie

72 Mp1ta Kak COJTH BBICIITUX bubmmorexa [JOK

https://m.edso00.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morolee nercraue. [loustue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73
KHUCJIOPOJCOACPKAIINX https://m.edso0.ru/56790c96
OpPraHWYECKUX BEIIECTB

74 Pacuérel no ypaBHEHUsIM
XAMHYECKHUX PEaKui

75 CucremaTu3zanus u 00o0IIeHNe bubnnoreka [JOK
3HAHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepucTUKa

76 YIJIEBOJIOB U Kiaccupukaus bu6mmorexa [IOK
yIIeBOJIOB (MOHO-, - U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

Momnocaxapupsl: puznyecKkue
77 CBOMCTBA U HaXO0XKICHHUE B bubmorera [TOK
https://m.edsoo.ru/b4bdda2d
pupoje
[IprMeHeHue rioKo3sl, €€
78 SHAYCHIE B bu6mmorexa [IOK
https://m.edso0.ru/5e61122d
KU3HEACSITEIIBHOCTH OpraHu3Ma
Jucaxapunbl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubmuorexa [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCAXapHJIOB

80 [Tonucaxapuasl: cTrpoeHue bubnuorexa [IOK

MaKpoMOJIeKyJ, (PU3NYEeCKHe U

https://m.edsoo0.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
82 onpeAesieHue JOJIM BbIX0/1a bubnnoreka [HOK
MPOAYKTA PEaKIuu OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECCKH BO3MOXHOTO
CucremaTu3zanus u 00001IeHNe bubnuorexa [JOK
83 .
3HaHUU MO pazzeny https://m.edso0o.ru/08d4364c
KonTtponpsHas pabora o Teme
84 "Kucnopoicoaepsxamniue bubmmorexa LOK
P P " https://m.eds00.ru/42c6678e
OpraHUYECKHEe COCTUHEHUS
AMUHBL: K1accudukarms,
CTpOCHWE MOJIEKYJI, 001Ias
85 (1)(? MyJia I/I3OM€yI/I$I bubmmorexa [JOK
pMYIIa, pHd, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBA
86 XuMudeckue CBONCTBa bu6mmoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHUE aHWIIMHA,
87 0COOCHHOCTH XUMHUYECKUX bubmmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHUITUHA
Crioco6bI nostyueHust u
88 nprUMEeHEeHHe anupaTUIeCKIX bubmmorexa LIOK
p https://m.edso00.ru/eal38763
aMUHOB
89 AMHWHOKHUCIIOTHI: HOMEHKJIATypa bubmuotexa [JOK

U u3omepus, GpuznyecKkue

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOeNbHBIE
MIPEACTABUTENH O-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

90 OHOJIOrMYECKOE 3HAUCHUE bubmoreia OK
https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
TUAPOIIU3 TSN THIOB
01 benku kak npupoaHbIe bubnuoreka [IOK
MOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.edso00.ru/429e9899
bubmuorexa [JOK
92 XUMHUYECKHEe CBOMCTBA OCITKOB
https://m.edso0.ru/6237306d
A3zoTcoaepikaime
TeTePOIMKITHIECKIE
93 coenuHeHUs. HyKIIeMHOBBIC bubmorexa [JOK
s A https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosiornueckas poib
[TpakTryeckas padora Ne 4.
Pemenue sxcriepuMeHTaTbHBIX
94 284 110 TeMe bu6mmoreka [JOK
" ¢ https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHue coequHeHns"
[TpakTuueckast paborta Ne 5.
95 Pemenne sxkcnepruMeHTATBHBIX bubnmoreka [JOK
3agad4 mo treMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYEeCKHX COCTUHEHUN"
KonTpomnpHas pabota mo Teme
96 "A3oTcoaepKalime bubmoreia HOK
Aepaall " https://m.edsoo.ru/ce561bc7
OpTaHWYECKUE COCTUHCHUS
97 OCHOBHBIC TTOHITUS XHMUH bu6nmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH U METOIbI UX
CHHTE3a —II0JINMEpHU3aITis U
MOJIMKOHIEHCALIUS

https://m.edsoo.ru/7aa63ebd

ITnactmaccel. YTunusanusa u

bubmuoreka [JOK

%8 nepepadboTKa I1acTuKa 1 https://m.edso00.ru/82242e0f
DJ1acTOMepbl: HATypaJbHbBIN

99 CHHTETHUYECKUE KayTyKH. 1 bubmmorexa LIOK

https://m.edso00.ru/246103ec
Pe3nna
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBbIE, 1 bubnuoreka [IOK
cuHteTnyeckue. [lonumepnt https://m.edso00.ru/5963a601
CHEIMaJIbHOTO Ha3HAUYEHUs
[TpakTuueckas paborta No 6.

101 Pemenne skciepuMeHTalIbHbIX 1 bubnuoreka [IOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"

O06o00611eHNe U cUCTEeMaTU3ALUS

102 U3Y4YEHHOI0 MaTepuala 1o Teme 1 bubnnoreka [JOK
"BBICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22b1e8
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX fJIEP. 1 bubmuorexa [{OK
XuMU4YeCKui 31eMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 Bbu6mmotreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bu6nunorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOHPUTYpAIIU aTOMOB
5 BHeMeII;TOB B OCHOEI)-ION}I’II)/I 1 bubmorexa LOK
R https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubnnorexa [JOK
DNeKTPOOTPUIIATETFHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucteMa XMMUYECKUX
7 anemenTtoB JI. 1. Menpaeneena, cBsI3b C 1 bubnmorexa [JOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOW TEOpHUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
3 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

VIMH NIPOCTBIX U CJIIOKHBIX BEIECTB 10
rpyIIaM 1 epuoiam

https://m.edso0.ru/f8468927
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Cucremaruzanys u 00001LIEHUE 3HAHUM

bubnunoreka LIOK

nn

pacTBOpEHHOTO BelecTBa", "MOJISIpHas
KOHLeHTpauus"

o 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumndeckou cBsi3u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOW CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOIeKyIIpHbIE B3aUMOIEHCTBUS
BanenTHOCTb U BaJICHTHBIE

11 BO3MOXHOCTH aTOMOB. CBSI3b bubnuoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edso0.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nunorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyasipHOro 1

13 HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl bubnuorexa [IOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

14 [IpeacraBnenune 0 KOJIOUIHBIX bubnmorexa IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctuHHBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. brbmmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemenue 3aga4u ¢ ucnoyib30BaHUEM

17 TOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK

https://m.edsoo0.ru/785e0ab4
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18 Knaccudukanus 1 HOMEHKIATypa Bu6muotexa [JOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus U 0000IICHUE 3HAHUN bubmuorexa [JOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no Temam
"Ctpoenue aroma. [lepuonnueckuii
3akoH U [lepunoandeckas cucrema bubnmnoreka HOK

20
XUMHYECKUX 31eMeHTOB [l. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeiecTna.

Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUeCKUX peakiui
B HEOPTaHMYECKOH M OpraHu4ecKon

21 XUMHUU. 3aKOH COXPAHEHUS MACChI bubnnorexa [JOK
BEILIECTB; 3aKOH COXPAHECHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAIICHHS SHEPTUU TIPU
XUMHYECKHUX PEaKIIHSIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 eakuii. TepMOXUMHUYECKUE bubnnorexa [JOK
P PP https://m.edsoo.ru/d1db86da
YpaBHEHHS
Brruncnenus no ypaBHeHUSIM

23 XUMHUYECKHUX PeaKIUui U bubnnorexa [JOK

P https://m.eds00.ru/87b13954
TEPMOXUMHUYECCKUM YPABHCHHSIM
CKopocTh XMMHUYECKOM peakuuu, e€
24 3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOPOB.
Karanu3 u kaTanuszatopsl
25 I'oMoTeHHbIC U TEeTePOreHHBIC PEAKITUT
26 IIpakTuyeckas padora Ne 1 o Teme bubmuoteka [IOK

"BausiHue pa3nuyHbIX (GaKTOpPOB Ha

https://m.edsoo.ru/l1facaldl
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CKOPOCTb XUMHUYECKON peakiuun"

OO6parumbie 1 HEOOPATUMBIE PEAKITUH.

bub6nmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "BnustHue pa3nudHbIX (GaKTOPOB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
DNEKTPOINTHYECKAS TUCCOLUAIINSL.
29 CI/IHLHI:,Ie U cia0ble 3§eKT (I)-IJ'II/I:BI bubmorexa HOK
p ' https://m.edso0.ru/5f766bdf
CreneHn QUCCOLUAIIA
Honnoe npounssenenue Boasl. Cpena
30 BOJHBIX .’ECTBO :B Boxo Ho HI:II;I ’ bubnnorexa [IOK
a p POB. BONOPOL https://m.eds00.ru/3966cag89
nokazatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAIOIINE B pACTBOPAX bubmorexa LIOK
p HI p p https://m.edsoo.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTuyeckas padora Ne 3 o Teme
32 "XUMHUUECKHE PEAKIIUH B PACTBOPaX bubnmorexa [JOK
P 1 P P https://m.edso00.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTETLHO-BOCCTAHOBUTEILHEIE
33 eaknu. BaxHelme OKUCIUTEIN U bubnmorexa [IOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIHN
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
HMOHHOTO) OanaHca https://m.edso00.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3amau pa3siInyuHBIX THIIOB bubnnorexa [JOK
atp https://m.edsoo.ru/5a859d16
37 Pemrenue 3aiau pa3nuyHbIX TUIIOB bu6nunorexa LIOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus u 00001IeHHE 3HAHUI bu6nunorexa LIOK

38 n n
1o TeMe "XUMUYECKUe peakiuu https://m.edso00.ru/c161eb85
KonrponsHas pabora o reme bubnuoreka [JOK

39 n n

XUMHUYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAIIIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
40 snementoB /1. 1. Menpaeneena u Bubmaorexa ITOK
T https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
®u3NYECKUE CBOMCTBA HEMETAIIIOB
ANIOTpONHs HEMETAIIOB (Ha IpUMepe
41 KHCJIOpoJ1a, cepbl, hocdopa u bubmorexa HOK
PO, CEPEL, P https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bogopona: nonyuenue, pusndeckue u bubnunoreka LIOK
XUMUYECKHE CBOMCTBA. ['mapuabl https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE H brbmmorexa [TOK

yi L https://m.edsoo.ru/4e223795
XUMHYECKHE CBOMCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHUCJIOPOJICOACPIKAIITNE COCTUHEHUS brbmmorexa [JOK
POACOACPHAT A https://m.edsoo.ru/6b3255e6
TaJIOTeHOB
JlabopaTopHblie 1 IPOMBIIIITICHHBIE

45 CHIOCOOBI TOTYYEHHS TATIOTCHOB. bubmmoreka [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEMHEHMI
ITpakTuyeckas padora Ne 4. Pemenue

but6mmoreka [IOK
46 IKCIIEPUMEHTATBHBIX 33724 10 TeMe

"["anoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MPOMBIIUICHHBIE CIIOCOOBI MOTYUCHHS,

bubnunoreka LIOK

47
(hU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHune kuciIopoaa U 030Ha

bubnunoreka LIOK
48 O e
KCHART H TIEPOREIIH https://m.eds00.ru/5c8816a0
49 Pemenue 3amau pa3aMvHBIX THIIOB bubmmorexa [JOK
A4P https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOKJI€HUE B PUPOJIE,
50 CH(I))CO6BI nonﬂ EHUS (;I/ISII)/IIII;CKI/IG u bubmmorexa [JOK
yi o https://m.edsoo.ru/46afael6
XUMHUYECKHUE CBOICTBA
bubnunoreka LIOK
51 CepoBojiopo, cyiabhuasl
POBOOPOA, CYIB(pH https://m.eds00.ru/7c875999
Kucnoponcoaep:xaiiue coeimHeHMs
52 cephl gCO6eHHIz)CTI/I CBOWCTB CepHOM bubmmorexa [JOK
DL P https://m.edsoo.ru/8cfa2548
KHCIIOTHI
[IpakTuueckas padora Ne 5. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe bubmorexa HOK

" P . | https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHeHUs
A30T: HaxX0XJAEHUE B IPUPOJIE,

54 CrocoOBI MOyueHus, Pu3nyeckue u bubnmnorexa [JOK
XUMHYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnoponcoaep:xaiiue coemHeHHs

55 azoTa F())co6eHII{)ocm CBOMCTB a30THOM bubmmorexa [JOK

i https://m.edsoo.ru/e2965afe
KHCITOTHI
56 IIpumeHeHne a30Ta M €ro COEIMHEHUM. bubmuoteka [IOK

A30THBIE Y100peHHS

https://m.edso0.ru/129f5059
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docdop: HaXOKAECHUE B IPUPO/IE,
CrocoObI MoJydeHus, pu3nyeckue u

bubnunoreka LIOK

57
XUMH4ecKkue cBoricTBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunsl docdopa,

58 docdo c((I)) e(bxcz ue Kucinotel. Comnu bubmmorexa [JOK

peoACpaall ' https://m.eds00.ru/c7a2d429
(hochopHOI KUCTOTHI

59 [Tpumenenne pocdopa u ero bubnuorexa [IOK
coenuHeHuil. @ochopHbie yIoOpeHUs https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
VYrneposa: HaxoXJIeHUE B IPUPOJIE,

61 QIJIOTPOIIHBIE MOAU(UKAIINY; bubmmoreka [JOK
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9%e
MIPUMEHEHNE
Oxcup yriaepoga(ll), oxcu

62 ne J:)y;(l\s) . (OJ'I)BHaSI KJI/IICJ'IOTa ueé brbmmorexa LIOK
YHICPOA Yt https://m.edsoo.ru/dba58adf
conu

63 Pemenwie 3a1a4 pa3TuIHBIX THIIOB bubmorexa HOK

At p https://m.eds00.ru/6029b609
Kpemunii: HaxoxaeHIE B IPUPOJIE,
64 cfoco61:1 TIOJTyICHUS (1)143142&1:)1(:11(3 " Bubmmorexa [IOK
i L https://m.eds00.ru/143558ab
XUMHYECKHUE CBOMCTBA
65 Oxkcun kpemuaus(1V), kpemaueBas bubmmoreka [JOK
KHACIOTa, CUITUKATHI https://m.edsoo0.ru/3170e7b1
bu6nunorexa LIOK
[IpuMeHeHne KpeMHUS U €T
66 https://m.edso0.ru/393cdac0

coenuaeHui. CTEKII0, €ro MoJydeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnnorexa HOK
ladp https://m.eds00.ru/b624801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
o teMe "Hemeraniasr" https://m.edsoo.ru/6e864db5
69 KontposbHas pabota mo teme bubnmnoreka HOK
"HemeTtamnbr" https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIbHOMN Bbu6moteka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanioB B
[Teproauaeckoii cucTeMe XUMHYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOECHUS buGnuorexa [IOK
) P https://m.edso00.ru/9839c16c¢
AEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpuMeHeHe METAILIOB B bubnmorexa [JOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MeTauioB. Kopposust bubnnorexa [JOK
METaJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3InuHBIX THIIOB Bubmiorexa IOK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN P HAIPSOKEHUI
75 MCTMEOB O6mue cnopcolgm H(I))n €HUS bubmmorexa TIOK
- oot yi https://m.edso0.ru/94eb377a
METAIUIOB
OO6mras xapakreprucTuka metayion |A-
76 rpynumsl [lepruogudeckoi cucTemsl bu6muoreka [JOK

XMMHYECKHUX d1eMeHTOB. Hatpuit u
Kaluii: mony4yeHue, (pusndeckue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC
IIPOCTHIX BEIICCTB U UX COC,Z[I/IHCHI/Iﬁ

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl Ileppoaudyeckoi cucTeMsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bubnunoreka LIOK

77
KaJIbIMIA: IOJy4YeHue, pusnueckue u https://m.edsoo.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

78 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmuoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nony4yenue, GusndeckKue u bubnuorexa [IOK
XMMHUYECKHUE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

80 TUJPOKCHU]IA aJTFOMUHUS, bubnunoreka LIOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3amay pa3nuvHBIX TUIIOB
IIpakTruyeckas pabora Ne 7. Pemenue

82 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME brbmmorexa [JOK
" P 8 " https://m.edsoo.ru/27a4af43

Mertasuibl TJIaBHBIX TTOATPYIII

OO01mas xapakTepucTUKa METalIOB

83 no0ouHbIX noarpymn (b-rpymm) bubmuoreka [IOK
[Teproanueckoit CUCTEMBbI XUMHUYECKHUX https://m.eds00.ru/610d7431
AJIEMEHTOB
duznueckrue 1 XMMUUYECKHE CBOMCTBA

84 XpoMa U €ro COeIUHEHUN, HX bubmmorexa TIOK

P ’ https://m.edso0.ru/9911bef3

MIPUMEHEHHE

85 Baxwuerime coeTMHEHUs Maprasiia. but6mmoreka [IOK
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IlepmaHranar xanus, ero
OKHCJINTENIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 xKelnesa u ero coequHenuit. [lomydenue bubmmorexa LIOK
A ’ i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKelie3a
du3nYeCKre U XMMUYECKUE CBOMCTBA
87 MeIU U €€ COCTMHECHUM, NX bubmorexa LOK
A A ’ https://m.edso00.ru/2bc0f954
MIPUMCHCHUE
Ou3nyeckue U XUMHUYECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSIUHEHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
[UHKA
[IpakTuueckas paborta Ne 8. Pemenue
89 AKCIIEPUMEHTAIBHBIX 3a7a4 0 TeMe bubmorexa LIOK
p a https://m.edsoo.ru/a6e352ea
"Mertasiel TOOOYHBIX oArpymm"”
90 Pemenue 3aga4 pa3aMyHbBIX TUTIOB bubmorexa LOK
atp https://m.edsoo.ru/a8b83d83
O06001IeHre U CUCTEMATU3AIIHS
91 M3yYEHHOTO MaTepHalia 1o Teme brbmmorexa [TOK
" Y " P https://m.edso00.ru/e91fe975
Metanbt
92 KonTponbHas padota no teme bubmuoreka [IOK
"Metanibt" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuoreka [JOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUN
94 YCTOWYUBOI'O Pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK

IlonsTue o HAaYYHBIX MCTOOAX
HUCCICI0BaHNA BCIICCTB

https://m.edso0.ru/080fe1f0



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

HaquHe IMPUHOMUIIBI OPraHu3alnuu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bubnunoreka LIOK

95 1
[TpombInIEHHBIE CITIOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaXKHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsAI3HEHUE
96 0K aroIel cpeanl U €ro 1 buGnuorexa [IOK
Py P https://m.eds00.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUA U 300POBbE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus iy, Poas xumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne u napdroMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHs B CTpOUTENLCTBE. BaskHelmue
100 CTPOUTENILHBIE U KOHCT HOHHBIE 1 bubnnorexa [JOK
P PYKIL https://m.edso0.ru/61e69003
MaTepHuabl
XHUMHS B CETLCKOM XO3SHMCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbBIE 1 bubnnorexa [JOK
p p https://m.edsoo.ru/fd39587d
ynoOpeHust
102 Cucremaru3zanusi 1 0000IICHUE 3HAHUIA 1 bubmmoteka IIOK
o TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Xumust; yriyonennoe oOyuenue, 10 kmacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; mox penaknueit Jlynuna B.B. OOmecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCThIO  «JIPODAY»;  AxkmuonepHoe oobOmectBo  «M3aaTenbcTBO
«ITpocsenienue»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

Xumusi. Merogudeckoe nmocooue aist yuurens (aBropel O. C. IN'abpuensn, U. I'.
Octpoymos, C. A. Ciiankos).

Mertoauueckoe nocobue. 8-11 knacc (aBropel O. C. I'abpuensin, U. I'. Octpoymos,
. B. Akcénona).

[Iporpamma kypca xmmum s 8—9 ,10-11 kmaccoB 001meo0pa3oBaTEbHBIX
yupexaenuit (aBtopsl O. C. I'abpuensn, C. A. Cnagkos).

Pabouas terpans. 10-11knace (aBTopsl O. C. ['abpuensn, C. A. CnagkoB).

Tetpanpy nnsi 1abOpaTOPHBIX OMNBITOB W MpakThuueckux pador. 10-11 kmace
(aBTopnl O. C. I'abpuensin, U. B. Axcénona, 1. I'. OctpoymoB).

XuMusl B TeCTax, 3a7auax u ynpaxuenusx. 8-11 kmacc (aBropsl O. C. I'abpuensu, U.
B. Tpury6uax).

OnekTpoHHas hopMa yuyeOHHKA.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://resh.edu.ru/
https://myschool.edu.ru/
https://www.yaklass.ru/?%045
https://meoshop.ru/
https://uchi.ru/
https://foxford.ru/
https://skysmart.ru/
https://myschool.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://videouroki.net/
https://interneturok.ru/



https://resh.edu.ru/
https://www.yaklass.ru/?%045
https://uchi.ru/
https://foxford.ru/
https://skysmart.ru/
https://myschool.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://videouroki.net/
https://interneturok.ru/

