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MNOACHUTEJIBHASA 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero odOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMs (elnepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHoro mnpeamera «Xumus» B 00pa3oBaTelbHBIX OpraHum3auusx Poccuiickoit ®enepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0pa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00pa30BaTENFHYI0O M OOLIEKYJIbTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETLCTBOM TOMY SIBJISIOTCS CIEAYIOIIUE BBHIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

¢ UH(QOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod obecreynBaeT TMOJydeHHE
IIPEJICTaBICHUS O LEsIX, COJIEp)KaHUHU, oOLIell cTpaTernu OOy4eHMsI, BOCIIUTAHUS U
pa3BUTHs O0yYaIOUIMXCA CPEACTBAMM IIPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuBaeT  OIpejeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe €IuHOTro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

e yCTaHaBJIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/Iep KaHue, 00s13aTeNbHOE Il U3yUeHUs
B paMKax  OTAENbHBIX  Hpodumiel, NpeIycMaTpUBaeT  pacOpeleNeHne U
CTPYKTYpUPOBAaHHE €ro IO KJIaccaM, OCHOBHBIM COJEpIKaTeNIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pachpe/esieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3YYEeHUS
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHMs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell W 3a7ady M3ydyeHUs IMpeaMeTa Ha
yrIIyONnEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHETO
oOuiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX pPE3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEro o0Imero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TAaKXKe C Y4ETOM OCHOBHBIX BHJIOB



y4eOHO-IIO3HABATENbHBIX JEUCTBUI OOydarollerocs IO OCBOEHHUIO COJIEp KaHUs
npeaMera.

[To Bcem Ha3BaHHBIM MO3UIUSAM B TPOrpaMMe IO XHMHU TPEAyCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4Ye€HHEM XHMUU Ha YpPOBHE OCHOBHOro o0Iero oOpa3oBaHus. 3a
npefenamMy  YCTaHOBJIEHHOM mporpaMMoid IO XHMMUM  00s3aTelbHOW  (MHBAapHUAHTHOIN)
COCTABJISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ KoHuentyaibHbIMH TMoJoxeHUsMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha peajlM3allii0 IPEEeMCTBEHHOCTHM C TMOCIEAYIOIIMM 3TaloM IOJXY4E€HUS XUMHYECKOIro
o0pa3oBaHUsl B paMKaX H3Y4EHHUS CIELHAIbHbIX €CTECTBEHHO-HAyYHbIX M XHUMHUYECKUX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3ydeHue rmnpenMera «XHWMHS» OPHEHTHPOBAHO NPEUMYIIECTBEHHO HAa paclIUpeHue |
yriIyOJieHuEe TEOPETHUYECKOW M IPaKTHUYECKOW IMOArOTOBKM OOyYaroluxcs, BbIOpaBIIUX
onpenenéHHbId Mpodmwib 00yuyeHHs, B TOM YUCIIE ¢ NePCHEKTHUBON MOCIEIYIOLIEro MOIy4YeHUs
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii ®I'OC COO K TUTAHUPYEMBIM pe3yJibTaTaM OCBOSHUS (eaepaibHON
00pa3oBaTeIbHONW NPOTrpaMMbl CpeJHEro oOLiero oOpa3oBaHUs M3ydeHHE IpeaMeTa «XUMH»
OPUEHTHPOBAHO TaKXe Ha PEeIICHUE 3a/1a4 BOCIMTAHUS U COLIMATIBHOIO Pa3BUTUS 00yJaroIuXcs,
Ha (OPMUPOBAHUE Y HUX OOIIEUHTEUIEKTYAIbHBIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTo
Tpyna W  OO0OOIIEHHBIX CIOCOOOB  ACSATENIBHOCTH, WMEIOMUX  MEXKIUCIUILUIMHAPHBIH,
HaJIIPEIMETHBIN XapakTep.

CocraBnstomuMu npeaMera «XUMUS» Ha YpPOBHE YINIYOJEHHOTO HM3Yy4YEHMs SIBIISIOTCS
yrayOnénnbsle Kypebl — «Opranuueckas xumusi» u «OOmas u Heopranuyeckas xumusi». llpu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuueckas Xumus» u «OOmas v HeopraHuyeckas
XUMHS» COCTABIISIET COBOKYIMHOCTH NMPEJAMETHBIX 3HAHWN M YMEHHH, OTHOCSAIIMXCS K 0a30BOMY
YPOBHIO M3y4YCHMs INpeaMeTa. DTa CHCTEeMa 3HaHWM IMOJIydaeT OINpelesiEHHOE TeOopeTHYecKoe
JIOTIOJTHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonbplmMi  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COCJUHEHUH HA OCHOBE PACIIMPEHUs U yriIyOJeHMs MPEJCTaBIEHUH O CTPOCHUH
BEIIIECTBA, XUMHUECKON CBA3M M 3aKOHOMEPHOCTSIX MPOTEKaHUs PEaKIMH, pacCMaTPUBAEMBIX C
TOYKHU 3pEHUS] XHMUYECKON KHHETHKU U TEPMOJWHAMHKH. V3ydeHne meproAnyeckoro 3aKoHa 1
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBACHIETCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHWH Npu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
dbopMUpOBaHUEM MpEACTaBICHUIN 00 AMEKTPOXUMHUYECKUX MPOIECCAX U IEKTPOJIU3E PACIIaBOB
U pPacTBOPOB BellecTB. B Kypce opraHmveckoil XMMHUHM TNPH PACCMOTPEHHH PEaKIMOHHON
CHOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HaueHUEe MMEET TO, YTO Ha COJEp’KaHHuE KYpPCOB XUMHUHU YIIyOIEHHOTO YpOBHS
W3YYCHUS i1 KIAccoB ompeaenéHHoro mpoduis (rIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JOMOJHEHHM K OOIIell cucTeMe MPEeIMETHBIX 3HAHUN) OKa3bIBAIOT BIMSIHUE CMEKHBIE
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHUMHUKO-(hHU3MYecKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHHM B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XUMHKO-OHOIOTUYECKOTO TPOhIIs
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHhuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKONW CHCTEMBI, B COCTaB KOTOPOWM BXOISAT, K HpUMEPY, TaKHe CTPYKTypHbIE
KOMIIOHEHTbI, KaK JMNUJbI, OEJIKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. llpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3y4€HHUs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHMUSI, TUIIEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/I0B IIO3HAHUS U OIbITa MPAKTUYECKOT0 IPUMEHEHHUS HayUYHbIX 3HAaHUM U3ydyeHUe npeameTa
«XuMHus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
npeaIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3ajadei
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMUPOBAHHE OCHOB HAyKM XHUMHH KakK 00JIacTH
COBPEMEHHOI'O €CTECTBO3HAHHUSA, IPAKTUYECKON JIE€ATEIbHOCTH YEJIOBEKA W OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHne 3Toil 3ajaun Ha yriyOJIE€HHOM ypOBHE W3Yy4YeHUS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATILHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e¢ Benymeil posn B 00ecreYeHUN YCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA: B PELICHUU
npoOeM HSKOJIOTUYECKOM, YHepreTM4eckoil M MUILEeBOH Oe30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB DHEPrUHU, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKA, a TAKXKe SKOJIOTHYECKH 0OOCHOBAaHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JIEKAIIMX B OCHOBE XUMHYECKOW COCTaBIIAIOIICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpUN XHMMHHU, COBPEMEHHBIX IPEACTAaBIEHUN O CTPOCHHMM BEUIeCTBa Ha Pa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XHUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaX, 00 OOIIHX
HAyYHBIX MPUHITUIAX XUMHUYECKOTO MTPOU3BOJICTBA;

e (dopMmupoBaHue Yy OOYYaIOUIMXCS OCO3HAHHOIO MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMWYECKMX 3HAHWHA I OOBSCHEHHS KIIOYEBBIX HACH u mpoliem
COBPEMEHHOW XWMHUU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTeCTBEHHO-HAYUYHYIO MPHPOJy; TPAaMOTHOTO peIIeHUs MpoOsieM, CBSA3aHHBIX C



XMMHEH, TMPOTHO3MPOBAHUA, aHAIM3a W OLUEHKH C TO3UIUNA DKOJIOTHYECKON
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATEIFHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJCTBOM, HCIOJIB30BAHUEM U MepepaboTKOi
BEILECTB;

yrIyONieHHE TPEACTAaBICHUH O HAy4YHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX JUIs
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUM, MMEKIUX MECTO B IPUPOAE, B IPAKTUYECKOW JCATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nmnane peanu3zanuu epBOOYEPEAHBIX BOCHUTATENBHBIX U Pa3BUBAIOMIMX (YHKIUI
LEJIOCTHOW CUCTEMBI CpeJHEero oOIiero oOpa3oBaHUsl MPU U3YYEHUHU IpeameTa «XUMHUsS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTaHHE YOEKIEHHOCTH B II03HABACMOCTH SIBJICHUH MPHUPOJBI, YBAKCHHS K
nporeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKMX M MPHUKIATHBIX MCCIEJOBAHUN B
XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALMM K OOYYEHMIO M IO3HAHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUYECIIOBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMo0Opa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIICUTHOW
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIOJIb30BAHUS, Pa3BUTUE
9KOJIOTUYECKON  KYJIbTYyphl, = NPUOOpPETEHHE  OMbITa  OOLICCTBEHHO-IIOJIE3HOM
IKOJIOTUYECKOH IETETLHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHUYECKUX COECIUHEHMII.

DNEKTPOHHOE CTPOEHUE aroMmMa YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSIHHSL.
BaneHTHbIE BO3MOXKHOCTH aToMa yriepoja. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCIUHEHHUSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJIAaxX
opraHuueckux BemiecTs. [lonstue o cBOOOIHOM paauKaie, HyKJIeo(uiie u AeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYI. 3HAUEHUE TEOPUU CTPOCHUS OPTaHUYECKUX COEAUHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIMYHBIX BHUIOB:
pa3BépHyTas, COKpall€HHas, ckeinerHas. W3omepus. Buuabl wu3omepuu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. JJEKTPOHHBIE OJ(PQPEKTHl B MOJEKYlIaX OPraHMYECKUX COEAMHEHHH
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBnenue o kinaccudukanuu opranndeckux Bemiects. [lonsTre o GyHKIIMOHATBLHON
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHMYeCKUX
coequuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcoOenHocT M KjIaccUpUKalusg  OpraHmyeckux  peakuuil.  OkuciaurenbHo-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKHX BELIECTB W MaTepualaMHM Ha MX OCHOBE, OMBITHI MO MPEBPALICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psi ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKaHOB, SP-THOPHAM3AIMS aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKJIA3AUY, DUPOJU3a, KpeKuHra, ropeHus. lIpencraBieHne o MeXaHHU3ME peaKUUd
PaIUKAIBHOIO 3aMEILECHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) U OOBIYHBIX (IIMKJIONEHTaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuii psi agkeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, SP>-TMOPHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (1Mc-TpaHc-) nzoMmepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOCIWHEHHMsS, 3aMEIICHHS B -
IIOJIO)KEHUE TIPpU JBOMHOM CBSA3M, NOJUMEpU3alMM M OKucieHus. [IpaBuno MapkoBHHKOBA.
KadecTBeHHBIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOB! MOTYUYEHUS M IPUMEHEHHE ATKEHOB.



Anxanuensl.  Knaccugukanumss — ankagueHoB — (CONpPSDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XMUMHUYECKHX CBOWMCTB
CONPsDKEHHBIX JHeHOB, 1,2- u 1,4-npucoenunenue. [lonmmmepusanus CONpsHKEHHBIX JIUEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMM U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKMHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa ¥ U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBoilcTBa apeHOB. XMMHYECKHE CBOMCTBA OEH30/1a M €ro IOMOJIOTOB: PEAKIUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOIPYIIBI, aTOMOB ranoreHoB. OcoOEHHOCTHM XHMHYECKHUX CBONCTB CTHUpOJA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepabotku. CrocoObl nepepaboTKu HepTH: MEepPEeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIVIEBOJOPOJOB. Peakiuu 3amMerneHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LMHKOM. [IoHsATHE O METalIoOpraHM4ecKUX COCIUHEHUSX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
¢u3nUecKuXx  CBOMCTB  yIVIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peaKIMl
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajusi, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pPacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHaApyX)eHUE YIiepojia U BOJIOpPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe STHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHe ¢ Kosulekuusmu «HedTts» un
«Yromp», ¢ o0pa3uamMu IjjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYJ
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

[IpenenpHble OnHOATOMHBIE crupThl. CTpoeHHE MOJIEKYN (Ha NpUMepe METaHolla U
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH  CIUPTOB. XHUMHYECKHE CBOMCTBA: pEaKIMH 3aMelleHus, JAeruapaTaiui,
OKHCJIEHHUS, B3aUMOJEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeEJIOBEKa.
CrniocoOblI 1osTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie a¢upel, HOMEHKIaTypa U u3oMepuss. OcoOeHHOCTH (HU3NIECKUX U XUMHYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaKklus Ha MHOTOaTOMHble cnupThl. [IpencraBnenne o MexaHusMme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue coiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosna. KauecTBeHHBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJErubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHUJIBHON Tpymibl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIC peakluu Ha anpierubl. CrocoObl MOJIy4eHUs U MPUMEHEHUE aibAEeTUIOB U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
MpelenbHbBIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3M MEXAY MOJEKYJIaMH KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKANU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroobpasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTHYECKMX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS] U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckue U XUMUYECKHE CBOMCTBA YKUPOB: TMJIPOJIU3 B KUCIOH U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbAETMIHON TIpYII, CIOHUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HaUY€HHWE B IKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapuapl: Kpaxmai, TJIIMKOTeH M Iemnono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOICTBA IIEJITIOI03bI: THAPOIIN3, MOTydeHne d3(pupoB 1emono3sl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYeHUS BELECTB W UX MPEBPALIECHUIl: pacTBOPUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOJACWCTBHE JTAHOJNA C HATPUEM, OKHUCIEHHE 3THUIIOBOIO
CIIUPTa B AJBJETHUJ HAa PACKAIEHHOM MEAHOM NPOBOJIOKE, OKHCIECHHE STHJIOBOrO CHOUpPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckue cBoiicTBa pacTBOpa yKCyCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpPOM3BOJIHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
oOmas ¢opMmyina, u3oMepus, HOMEHKJIATypa U (pu3nMveckre CBOWCTBA. XUMHUYECKOE CBOMICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUIMPOBAHUE, B3aUMOJCHCTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psjaa. CtpoeHue aHwivHa. BzaumHoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KavectBennple peaknuu Ha aHWiIuH. CHOCOOBI TONYyYEHHUS W TNPHUMEHEHHE alu(paTHYECKUX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH30J1a.

AmMuHokuciotel. Homenknarypa u  uszomepus. OrtnenpbHble TPEACTaBUTENN  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTraHUYECKUX COCTUHEHHUH, pPEaKIus IOJIMKOHICHCAIHNH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
MENTHIOB.

benku kak mpuponnsle monumepbl. [lepBuuHasi, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JI€HATypalus, KaueCTBEHHbIE peaklMu Ha
OenKu.

OKCIEPUMEHTAIbHbIE METOJbl M3Y4YEHHsS BEIIECTB M HMX IPEBpPALICHUN: pPACTBOPEHHUE
0enkoB B BoOJIe, JeHATypalus OEIKOB MPH HarpeBaHHUH, IIBETHBIE PEAKIIMH Ha OENKH, pelieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJAEpKalllie OPraHWYECKUE COECTUHEHUS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CpeHssl MOJIeKyspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEMHEHUI — MOJMMEPU3aIIis U MOJIMKOHCHCAIINS.

[Tonumepuslie MaTepHuabl. [ImacTmaccel (monMATUTIEH, MOJIMIPONUJIEH,
MOJIMBUHUIIXJIOPU/I, MOJIMCTHPOII, MOJIMMETHUIIMETAKPUIIAT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
MOJIMMEPHI, OMOpa3araeMple MOIHUMEpPHI).



DKCrepUMEHTAIbHBIE METO/bl M3Y4YEHUs BEUIECTB U MX IMPEBpAIlleHU: O3HAKOMIICHUE C
oOpa3liaMd TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasspHOi popMysibl OPraHu4ecKoro COeIUHEHHS [0 MacCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOIYKTOB pEaKLUU U/UITH UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HOpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMNCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanm3zanus MexnpeaMeTHbIX CBA3CH NMPU U3YYEHUHM OopraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHSATHS: SBJICHHWE, HAyYHBIA (aKT, TUMOTE3a, TCOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BENIeCTBa, (PH3UYCCKUE BEIMYMHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJIEBOIBI, JKUPBI, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mose3Hble HCKOMAaeMble, TOTLIHBO.

TexHoNOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3JI€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHM U TOIYPOBHH. ATOMHBIE
opoutanu. Knaccudukarms XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
DIIEKTPOHOB TIO AaTOMHBIM OpOUTANsIM. DIEKTPOHHBbIE KOH(QUTYpAllUM AaTOMOB JIIEMEHTOB
NEpPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JIIEKTPOHHbBIE
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa XumMu4yeckux d3emMeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanueckoil cHCTEMBI XHUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona J[.M. Menzaeneena.

XuMuyeckasi CBsI3b. BUIbI XMMHYECKOW CBSI3M: KOBAJCHTHAs, UOHHAs, METaJUIMYeCKasl.
MexaHnnu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHeprus
U JuInHA CBA3U. [[oaspHOCTH, HAIIPAaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIECHTHOM CBsA3U. KpaTHble
cBs3U. BogoponHas cBsi3b. MeXMOIEKyIIpHbIE B3aUMOICCTBHS.



BajieHTHOCTP M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b SJEKTPOHHON CTPYKTYpHI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coequHeHusix. (CocTaB KOMIUIEKCHOIO HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[lonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBienne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEHIECTB. |pHUBHAIIbHBIC Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W IMPEBPALICHUS 3HEPIrUU MPU XUMHUUYECKHX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u HeoOpaTuUMble peakuuu. XuMU4Yeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHILEHTPAIlMU BEIIECTB, y4acTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnektponuTnueckas auccouuanus. CuibHble W crnabble  3neKTpoauthl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1enouyHas. BogopoaHbiid
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTAaHOBUTENb. [Ipolnecchl OKHCIEHHST U BOCCTAHOBJIEHUS. BaxkHeWlne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJa B MPHUCYTCTBUM KaTaIU3aTOpa, MOJEIH KPUCTAUIMUECKHX PEMIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NyYecKue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMHUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOIOpOABl. BakHelmme KUCIOpPOACOAEpIKAIINE COCIMHEHUS TaJOT€HOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlabopaTopHble W MPOMBIIIJICHHBIE CHOCOOBI MOJTYYEHUS KHCIOpPOJa.
Ousnueckue M XUMHUYECKHE CBOWCTBA M TNPHUMEHEHHE KHuciopoga M o30Ha. OKcuasl U
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3MUECKHe U XUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxaenwe B mpupone, crnocoObl MoiyuyeHus, Gu3NYecKue U XHUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOMCTBA MPOCTBHIX BEHIECTB, 0OpasoBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiau. AKTUBHPOBAHHBIA Yroib, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, H €r0 COSTMHEHHIA.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(l1V), kpeMHUEBas KHCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHHUs U ero
coequHeHuil. CTEKII0, €ro MOJy4YeHNe, BHIIBI CTEKIIA.

[Tonoxenue meramwioB B [leproanyeckoit cucteMe XuMUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue pu3nyecKkue cBOMCTBA METAJLIOB.
[IpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METaJUIOB: THAPOMETAILTYPTHS, MUPOMETAIUTYPI U, dIEKTpoMeTauTyprus. [loHsTHe 0 KOppo3un
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, MPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCTMHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii ¥ KanblMii: mModydeHue, (QU3WYecKue U XHUMHUYECKHE CBOWCTBA,
IPUMEHEHHE IPOCTHIX BEIECTB U X coeTuHeHUH. JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS.

AJNIOMHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIleCTBA M €ro COeAMHEHUH. AM(pOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB NoOouHblXx mnoarpymnmn (b-rpynm) Ilepuomuueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

dusnuecKkue U XUMHUYECKHE CBOMCTBA XpoMa M ero coetuHeHu. OKCHIIBI M THIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u aUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

®u3nueckue W XHMMHYECKHE CBOWCTBA MapraHiia M €ro COeIMHEHMH. Baxuenmme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIIUTENbHBIE CBOWCTBA.



Du3nyYecKue U XMMUYECKUE CBOMCTBA KeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI K
comu xxkene3a(ll) u xxeneza(lll). [Tonmyuenue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne uHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3y4Y€HHUs BEHIECTB U MX NPEBPALICHUM: H3yUYEHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKeJie3a ¢ pacTBOPAMU KUCIIOT U LIENI0YEH, KAUECTBEHHBIE PEAKIIMM Ha HEOPraHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUE SKCIEPUMEHTANBHBIX 3aa4 10 TeMaM «l'anoreHsi»,
«Cepa u e€ coenuHeHHs», «A30T U Gochop U UX COeTUHEHHSD», «MeTallIbl TIaBHBIX MOATPYII»,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TIO3HAaHMSI ¥ METOJOJIOTMM HAy4yHOTO UccienoBaHus. HayuyHble NPUHITUIIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIN SHEPreTHIECKON OE30ITaCHOCTH.

Xumus W 310poBbe uyesnoBeka. JlexkapcTBeHHble cpenctBa. [IpaBuia ucnosib30BaHUS
JIEKApCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

XVMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBKU. Ponb XxuMuu B obecrnieueHun
MUIIEBON O€30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHndecKue 1 MUHEPAIbHBIC YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérter: mMaccel BemiecTBa WM 00bEMa Ta3oB MO WM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CITU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa PEaKIUU, €Cd OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C
onpeAes€HHOM MacCOBOW JOJIEd PAaCTBOPEHHOIO BEHIECTBA, MACCOBOW IO W MOJISIPHOM
KOHIIEHTpAllUh BENIECTBA B PAcCTBOPE, JOJU BBIXOJA MPOAYKTAa PEAKIMU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK Y MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO [IUKIIA.



OO0me ecTecCTBEHHO-HAy4YHbIE TIOHATHS: SBJICHHE, HAy4YHBIM (DAaKT, TUMoTe3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, Kilaccuukamnus, TMEepUOAUYHOCTh, HAONIOCHNE, HW3MEpEHHeE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTema, Ouocdepa, MeTadboJu3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SMCTBEHHOE IPOM3BOJICTBO, TMHINEBAasl TMPOMBIILICHHOCTh, (hapMaleBTHYECKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CJIEAYIOLIME COCTaBIIAIONINE: OCO3HAHUE 00YYAIOLUIMMHUCA POCCUHCKOM Ipa)1aHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXcCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHE
IPaBOCO3HAHUS, SKOJIOTHYECKOW KYJIBTYpBI; CIIOCOOHOCTh CTAaBUTH LIEIHU M CTPOUTDH KU3HEHHBIC
IUIaHBI.

JIMuyHOCTHBIE Pe3y/bTaThl OCBOCHUS INpeaMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JInuHOCTHBIE Pe3ybTaThl OCBOCHUS INperMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpazk1aHCKOro BOCIIUTAHUS

OCO3HaHMsI O0YYAIOLIUMHKCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTHU MPU CO3JaHUM YUEOHBIX POEKTOB,
peleHnH y4yeOHBIX M IT03HaBaTEeNbHbIX 33/1a4, BHITOTHEHUN XUMHUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HAcCJIEJUI0 OTEUECTBEHHOU
XUMHU;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTENIbHBIX HaOII0NEHHH,
KPOIOTIIMBBIX SKCIEPUMEHTATbHBIX IOUCKOB, TOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYYEHHH M IMOCIEAYIOIIEM aHajIu3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallid, CBS3aHHbIE C XHUMHUYECKUMHU SBIEHUSIMHU, U
INPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE M IOCTYNKHM CBOMX TOBApUINEH C MO3MLIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHHUS MOCIEACTBHI OCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbI 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOroIeHnsT TpaBWJI 0€30ITaCHOTO OOpaIlleHHsT ¢ BEIIeCTBAaMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JESATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJICACTBUI M HEMPHUATHS BPEIHBIX IMPUBBIYEK (YMOTPEOJICHHS aJKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a7a4 COLUAIBHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHUAYAJIbHOM TPAEGKTOPUH OOpa30oBaHUs,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00Pa3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHUKY CYIIECTBOBAHHS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUSA JOCTHXKEHUM XUMUU JJIS PEUICHUS] BOIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIIed MPUPOJHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH,

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIMoOHATBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUH [[EJIOCTHOTO MPEICTaBICHHS 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEW WU
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BAXHOW POJM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTEIIHOTO TPY/JA U AKOJIOTHYECKH KOM(POPTHOM KU3HHU KaXKIOTO WiIeHa
00111eCTBA;

€CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUSl CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaM3a W OOBSCHEHHS SBICHUN OKPYKAIOIIETO0 MUPAa M MPOUCXOISIIUX B HEM W3MEHEHHIA,
YMEHHUS JiejiaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMXCSI TAaHHBIX
C LIEJIbIO MOJTYYCHHS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM I TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPA30BAaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSM Tpylda B pa3iInyHbIX cdepax mpodhecCHOHATBHOM
JCSITeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3yiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIMIMXCS MEXIUCUUIUITMHAPHBIC
(MeXmpeIMeTHbIE) O0IIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUPa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaX (MaTepm[, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, IPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOMIOICHNUEe, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

yVHHUBEpcajibHble  y4yeOHble  JedcTBUs  (TMO3HaBaTejbHbIE,  KOMMYHUKAaTHUBHEIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOH T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIIuXcs;

CIIOCOOHOCTh ~ OOy4aromIUXCsl  HMCMOJb30BaTh  OCBOEHHBIE  MEXIUCIHUILIMHAPHEIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepcallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMU JIEHCTBUSMU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPHUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C IMOCTABJICHHBIMU LCIIAMUA,;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI)I JJOTUYECKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHUM M yCTaHaBIMBAaTh KX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHATUS JUIsI OOBSICHEHUS OTJIENbHBIX (DAKTOB U SBICHU;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA Knaccn(bm(aunn BCIIIECTB U XUMHNYCCKHUX peaxum‘fl;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, [0 AaHAJOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU A,

IIPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWH CHUMBOJIUYCCKHE (3HaKOBLIe)
MO/JIEJIH, IPE00Pa30BhIBATH MOJIETbHBIC IPEICTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,



XUMHUecKkass (opMyna, ypaBHEHHE XUMHUYECKOM peakuud — MpU peIleHUuH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XUMUYECKHUX PEAKIIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ OB HAYYHOI'O IIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIEC BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSITEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSBIATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE TocoOus, pecypcel HMHTepHera),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uHpopManuu, HeOOXOIMMOM IS BBITIOHEHHUS YI€OHBIX 3324 ONPENSIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIBL, PUCYHKHU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHbLIC y‘-leﬁl—ll)le aelcTBUA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TMAJIoTa U/UITH JUCKYCCHH,
BBICKA3bIBaTh UACH, (OPMYIMPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHLHO BBIMIOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C NPE3CHTALMEN PEe3yJbTAaTOB IMO3HABATEILHON NESITEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBIOJHEHUH XHWMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl 1O WCCICIOBAHHIO CBOWCTB HW3Y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa, W (POPMYIHPOBATH BHIBOIALI MO pe3yabTaTaM MPOBEAEHHBIX
WCCIICTIOBAHHM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYKICHUS U OOMEHA MHCHHUSIMH.



PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSITEJIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ IeTu W 3aJa4d, KOHTPOJIHMPOBATH M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeiaraéMplii aIrOPUTM JEUCTBUN IPU BBHIIOJHEHUM YYEOHBIX M MCCIIENOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJIy4YeHHs] HOBBIX 3HAHUN O
BELIECTBAX U XUMUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHUS MPOrPAMMBI IO XMUMUU Ha YriayOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHeluduueckue Ui y4eOHOro mpeaMera
«XUMHUS» HaydHbI€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpPETAlUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHMIO
3HAaHUW B PA3IUYHBIX y4YEOHBIX CUTYyallUsX, a TAaK)K€ B peajbHBIX XU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C XuUMued. B mporpamme mo XUMHM HpPEAMETHBIE PE3yJbTaThl MPEACTABICHBI 110
roJiaM U3y4eHusl.

10 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUs») OTPakKaroT:

c(OpMUPOBAHHOCTh IPEACTABICHUI: O MECTe M 3HAYEHMHM OPraHUYECKOM XHMHHM B
CUCTEME €CTECTBEHHBIX HAYK U €€ PO B 00ECIEUEHUN YCTOMYMBOrO Pa3BUTHS YEJIOBEUYECTBA B
peluieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYeCKOM M THUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEIMIIMHBI, CO3JaHHH HOBBIX MaTEpPHaliOB, HOBBIX HCTOYHHKOB JHEPrHH, B OOECIeUeHUU
paIoHaIBHOTO TPUPOIONIONH30BaHMS, B (DOPMUPOBAHUH MHUPOBO33PEHHUS M OOIIEH KyIbTYphl
YyeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATarOIINe
MOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIPO M 3JIEKTpOHHas 00ojoYka atoma, S-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alis aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYECKasi CBS3b, MOIIb, MOIISIpHas Macca, MOJISIPHBIM OO0BEM, YIJIEPOAHBINM CKeTeT,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasi W TPOCTPAHCTBEHHAas (reoMeTpuueckasi, ONTHYECKas),
M30MEpPbI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJIOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHUS] W TPEBPAIECHUS DHEPTrUU TP XUMHYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllhUe B OCHOBE TMOHHUMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MeEXaHU3Max
XUMUYECKUX PEaKIUid, TEPMOJMHAMUUECKMX W KHHETHYECKMX 3aKOHOMEPHOCTSX UX
MPOTEKAHWs, O B3aMMHOM BIIMSHHH aTOMOB W TPYII aTOMOB B MOJIeKyJax (MHIYKTHUBHBIN U
Me3oMepHbIi 3 dexTr, opuenTanTsl | u |l pona); dbakronoruueckue cBeneHUS O CBOMCTBaAX,



COCTaBe, MOJYYEHUHU U 0€30MaCHOM HCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BEILECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJOBEKa, OOIMX HAYYHBIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJIA, IepepabOTKu HePTH);

c(OPMHPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHS IIPU ONUCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKUX BEILECTB;

COCTaBIATh ypPaBHEHUS XHUMHUYECKHX pEaKkUMid M  pacKpplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEICTBOM COCTaBJIEHUS  3JIEKTPOHHOIO
OanmaHca 3TMX peakuuid, peakuuil HOHHOro OOMEHa IyTEM COCTaBIEHUS HX IOJHBIX U
COKpAILEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB Ul WJUIIOCTPAlUM  HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh NIPUHAIJIEKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPEeeNEHHOMY KJIacCy/TpyIIie COeAMHEHH, JaBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAJIHHBIE HA3BAHUS
JUISL  OT/AEIbHBIX TPEJCTABUTENEH OpPraHWYeCKUX BELIECTB (STWJIEH, AaleTWJIEH, TOIyoll,
[JIMLIEPUH, STWIEHIJUKOIb, (QeHous, (opMalbIeTu, aueTaiableru, aueToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, NaJIbMUTHUHOBAs KHUCIOTHI, TJIUIMH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUIL, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJIEHTHAsl U MOHHAsS CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHUS INPUMEHATh IOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AlbJETH/I0OB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOJI0B (MOHO-, TU- U TIOJMCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIUX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OpMUPOBAHHOCTh yMEHHS TMOATBEPXAAThb Ha KOHKPETHBIX NpUMEpax XapakTep
3aBHCUMOCTH PEAKI[MOHHOM CIIOCOOHOCTH OPraHUMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CBIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OPMHPOBAHHOCTh BIQJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUHU, MOJEIUPOBAHUHU, OKCIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpAlM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYHUHHO-CJIEICTBEHHBIX CBSA3EH — /JIs U3yUEHUsl CBOMCTB BEILIECTB M XUMUYECKUX PEaKIuii;



c(OPMHPOBAHHOCTb YMEHHM: BBIABIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C IOHATUAMU U
NpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB [uii 0Oojiee OCO3HAaHHOIO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUHN, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUYETHI IO XUMHYECKHM (QopMmylnaM u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPAKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacy€Thl MO0 HAXOXKIACHUIO XUMHUYECKOW (OPMYIbI BEIIECTBA 110 U3BECTHBIM MAcCCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3HPOBATH, aHAIU3UPOBATH U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
YeJIOBEKa, CBSI3aHHON ¢ mepepalOTKOM BELIECTB, HCIOJIb30BATh IOJTYYEHHBbIE 3HAHUA JUId
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYEHUE CBOMCTB OPraHMYECKUX BELIECTB, KAUECTBEHHbBIE PEaKIUH
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHHe »HKCIEpPUMEHTAJIbHBIX 3a7ady 110 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofieHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JIaOOpaTOpHBIM
o0opynoBaHueM, (opMyIUpoBaTh I€JIb HMCCIECJOBAHUA, NMPEACTABIATh B pa3iu4yHON (opme
pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATh ¢ OLICHUBATh UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coONIIO/IaTh TpaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3HOTO MOBEIEHHSI B OBITY W TPYIOBOM
JEeSITEeIbHOCTH B LEISIX COXPAHEHHUS CBOETO 37I0POBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JOCTH)KEHUS €€ yCTOWYMBOIO pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO AEMCTBHSI Ha JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHAJTM3UPOBaTh  11€JECOO0PAa3HOCTh  NMPUMEHEHHMs  OpPraHMYeCKMX  BEIIEeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMy B pa3lMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHpopmauuu, HHTepHET M Jpyrue), KpUTUUYECKU AaHAIU3UPOBATh XMMUYECKYIO
uHpoOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C MOCTABICHHOW y4eOHOMH
3a/1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsS Kypca «OOmas W HeOpraHudecKas XUMHsD»
OTpaXkaroT:

c(OpMHUPOBAHHOCTH MPEJICTABICHUI: O MAaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEILICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M MUIEBOW 0e30MacHOCTH, B PAa3BUTUM MEAUIUHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpee;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, IEKTPOHHAsI 000I04YKa aTOMa, S-



, p-, d-aromHBIE OpOWTaNM, OCHOBHOE W BO30YXKIAEHHOE COCTOSHHUS aroMma, THOPHIH3AI[Hs
ATOMHBIX OpOWTaneil, WMOH, MOJEKyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHCJICHUSI, XUMHYECKas CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKas PEelETKa, XUMHUYECKas PEaKiHs, pacTBOpP, AJIEKTPOJUTHI, HEIICKTPOIUTHI,
SJIEKTPOJUTUYECKAS  JUCCOLUMAIMs, CTENEeHb JAWCCOIMAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKOM
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJIUTUUYECKOU
Jyccouuanuu, nepuoauyeckuii 3akon .M. MenpeneeBa, 3aKOH COXpaHEHHUsI MAacChl BEILECTB,
3aKOH COXPAaHEHUs W MPEBpAICHUS SHEPTUU NMPU XUMUUYECKUX PEAKIMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUs, JEXKAIlllMe B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XMMHUYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJICKYJIIPHOM W  HAJMOJIEKYJSPHOM YypPOBHSIX; TIPEACTABICHHS O MEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOJMHAMUYECKMX W KHHETHYECKMX 3aKOHOMEPHOCTSIX UX
MpPOTEKaHUs, O XHMMHYECKOM DPaBHOBECHH, pacTBOpaXx W JHUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YeIOBEKa,
00IIMX HAYYHBIX MPUHIUIAX XUMUYECKOTO ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTEPHbIC MPU3HAKU TOHATUM, YCTAaHABINBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEIIIECTB U UX MPEBPAILICHUH;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIi COCTABJICHHS
dbopMys BEHIECTB W YypPaBHEHUH XHMMHUYECKHUX pPEaKIHMi, CHUCTEeMATHUYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalIbHbIE HAa3BAHHS OT/IEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHYECKHIX
AJIEMEHTOB B COCIMHEHUSX, BHUJI XUMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIH M JTOHOPHO-aKIIETITOPHBIHA
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO UX
COCTaBY, XMMHUYECKHE PEaKIMU MO PA3NUYHBIM MPU3HAKAM (YUCIY U COCTaBY pEarupyromux
BEIIECTB, TEIJIOBOMY JS(PQEeKTy peaklud, H3MEHEHUIO CTEMEeHEH OKHUCICHUS DJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajlu3atopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHUS W
KPUTEPUU JJI KIaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHiA;

c(OpMHUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH TMepuoandeckoro 3akona JI. M.
MenneneeBa W JEMOHCTPHPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuommueckoit cucremsr JI.H.
MeHieneeBa, UCHOIb3Ys MOHATHUS «IHEPrETUYECKHE YPOBHHUY, «IHEPre€THUYECKUE MOIYPOBHH,
«S-, p-, d-atomHBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKHUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHMHYECKHX DJJIEMEHTOB M WX
COEMHEHUH 10 nepuojaM U rpymmam Ilepuoaunueckoit cucremsl . 1. MeneneeBa, BaJlecHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHMM: XapaKTepH30BaTh (OMUCHIBATH) OOIIHE XUMHYECKHE
CBOICTBa BEIIECTB PA3IUYHBIX KJIACCOB, NMOATBEP)KJIATh CYLIECTBOBAHUE I'€HETUYECKOW CBS3U
MEXly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEJCTBOM COCTABIICHHS DJIEKTPOHHOTO OajlaHca 3TUX peaklui; peakiuuid MOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsI CKOpPOCTU
XUMHYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIECHUs
XUMHYECKOI0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3jaelicTBuid (mpunuun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XMMHUECKHUE PEAKIINH, JIEKAIINE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThHL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00PAa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUS PUCK-TIOJIb3a;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUIN
OpUpoabsl  — HaONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJOBAHUM BEIIECTB W ISl OOBACHEHUS XUMHUYECKHX SBJICHMUIA,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKa U B IOBCEHEBHOM KU3HMU;

c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NPEJCTAaBICHUSIMA  JIPYTHMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUYEThI: C UCIOIb30BAaHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM 00bEMY OJHOTO U3 YYAaCTBYIOIIUX B PEAKIIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa peaKkiuu, €ClIM OJTHO U3 MCXOJHBIX BEUIECTB JIaHO B BHJIE pacTBOpa C ONpPEIEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B H30BITKE (MMEET MPHUMECH); J0JIU
BBIX0/JIa MMPOJYKTA PeaKLUU; 00bEMHBIX OTHOIIEHUI ra3os;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH XUMHUYECKHM
AKCIIEPUMEHT (IIPOBE/IEHUE peaKuii HIOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI HHINKATOPOB,
U3y4eHHE BIUSHMS pa3IM4YHbIX (DPAKTOPOB HAa CKOPOCTh XHMHYECKOH peakIuH, pelieHue
AKCIIEPUMEHTAIBHBIX 3a/a4 1o TeMaMm «Metamib» U «HemeTtamasl») ¢ coOmoaeHneM MpaBUil
Oe3omacHOro oOpalieHus C BellecTBaMHM U JabopaToOpHbIM 00OpyAoBaHUEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3lUYHOM (QopMe pe3ynbTaThl OIKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA: COOJIOIATh MPaBUJIa TOJIB30BAHUS XUMUYECKON MOCYI0N U
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUECKH IIe1eco00pa3Horo
NOBEJCHU B OBITY M TPYAOBOM JEATEIBHOCTH B LEJNAX COXPAHEHHUS CBOETO 370POBbS,
OKpYKarollel NPUPOJHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHYECKOIO JEHCTBHUSI HA KUBBIE OPraHU3Mbl OIPEACIIEHHBIX HEOPTraHWYECKHUX
BEIIIECTB, TOHKMMas cMbIc nokazarens [TJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U JApyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHUECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOU
3a/1a4en.
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n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
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' LAKJIOAJKAHbI https://m.edso00.ru/d69df650
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MIHBL AMHHOKHCIOTRL BETKH https://m.eds00.ru/d69df650
Htoro no pazneny 12
Pa3zgea S. BoicokoMoJieKky/IsIpHbIe COeIMHEHU S
5.1 BEICOKOMONIEKYIIAPHEL WHEHUS 6 bubmorexa [JOK
' COROMOTERYIAPHHIE COCAMHE https://m.edso00.ru/d69df650
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (itcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUM
) CTr}I):eHZIe aT;)CMz. lzeinzﬂ:qecmﬁ;am}l . Butmorexa LOK
: u HOJAUYECKas CHCTEMa XUMUYCSCKHUX
pHoA https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 Crtpoenue BeniectBa. MHorooopasue 11 1 bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
VIMIHECRHE pearin https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmorexa [IOK
2.1 H 31 1 3
CMETALIBL https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
2.2 M 23 1 2
CTaIH https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9 bu6mmorexa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9



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

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



INOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Konrpouabnsie IIpakTnyeckue
n/n Bcero u3yueHusi oOpa3oBaTeJbHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OpraHUYeCKON XUMHH,
p rCTABIHIE O 1 bubnnoreka IIOK
MIPE/ICTABIICHU
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu
OpPraHUYECKUX COETUHEHUM
DJNEKTPOHHOE CTPOEHUE
aToma yryiepoja (OCHOBHOE U
036 yré poe C(()C o ) 1 bu6mmoteka [IOK
B HH TOSTHUSA).
YHA https://m.edsoo.ru/Oce6fd4c
BasneHTHBIE BO3MOXXHOCTH
aToma yriepoja
XumMmudeckas CBS3b B
OpTaHUYECKUX COCTMHECHHSIX.
NII)e AHHAMEL 06 asf) . 1 bu6mmoteka [IOK
XaHU3MBI BaHMS
. P https://m.edso00.ru/8d39f5c8
KOBAQJICHTHOM CBSI3H,
CIocoObI pa3phiBa CBs3EH
Teopust ctpoeHus
. : ezp S . Bu6miorexa [TOK
TaHUYECKUX WHEHUHN
P A https://m.eds00.ru/9e595ch8
A. M. bytneposa
Buaer uzomepun:
CTPYKTYpHas,
PYITYP Bu6miorexa [TOK
MIPOCTPAaHCTBEHHAS. 1

DneKkTpoHHBIE 3P HEKTH B
MOJIEKYJIaX OPTaHUYECKUX

https://m.edsoo.ru/b0e61661



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

IIpencrapienue o
KJIacCU(UKALIUU U

bubnunoreka LIOK

0 ;i‘;:}ﬁ(f;;;cﬁfu PAC) https://m.edsoo.ru/c212dd21
OpPTaHMYECKUX BEIICCTB
Knaccudukanus peakiuii B bu6nuoreka [IOK

7 .

OpraHUYeCKOM XHUMHUH https://m.edsoo.ru/ba5706aa

8 Cucremaruzanus u bu6nunoreka [IOK
00001IEHNE 3HAHUM T10 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTHUCCKHUI
psn, odmas opmya,

9 HOMEHKJIaTypa U U30Mepus, bubmuorexa [JOK
JIIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 DU3NYECKUEe U XUMUYECKHUE bu6mmoteka [IOK
CBOICTBaA aJIKaHOB https://m.edso00.ru/3137711c
Haxoxnenue ajakaHosB B

11 npupoe. CriocoOsl bubnmnorexka HOK
NOJTYYCHHS U IPUMEHECHHUE https://m.edso0.ru/259b0a5b
aJIKaHOB
[uknoankaHsl: 00mas
dbopmysa, HOMEHKJIATypa 1

12 U30MepHUsl, 0COOEHHOCTH bubnmnorexka HOK

CTpOGHI/ISI U XUMHUYCCKUX
CBOIICTB, CITOCOOBI
HOJ'IyLIeHI/ISI 158 HpI/IMeHeHI/IC

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pemenne pac4€THbIX 3a1a4
Ha OIIpENIECIICHUE
MOJIEKYJISIPHON (hOpMYJIbI
OpPraHUYECKOT0 BEIIECTBA 110

bu6nmoreka [IOK

13 MACCOBBIM JOJISIM aTOMOB https://m.edsoo.ru/bf84d8eb
AJIEMEHTOB, BXOJISIIUX B €r0
coctaB. CucreMaruzanus u
00o01IeHne 3HaHUH 110 TeMe
AJIKEHBI: TOMOJIOTHUECKUI
psa, obmas popmyina,
HOMEHKJIATypa, JJIEKTPOHHOE

14 51 HpOCTpaH}(’:I:)fBeHHOC ’ bubmmorexa LIOK

https://m.edsoo.ru/273b0ale

CTPOCHHE MOJIEKYII.
CrtpyKTypHas U LUC-TpaHC-
MU30MEpPHUST aJIKEHOB
du3nyecKrue 1 XUMUICCKHE

15 CBOIiCTBa ankeHoB. [IpaBuio bubnuorexa LOK

https://m.edso0.ru/21069ccd

MapkOoBHHMKOBa

16 CniocoOsblI ony4eHus u bubnmnoreka [JOK
NpUMEHEHHE aJIKeHOB https://m.eds00.ru/665dc058
[TpakTuueckas padota Ne 1

17 no teme "[lonyuenne bubmuoreka [JOK
ATUJICHA U U3YUYEHUE €TO https://m.edso00.ru/0941eed8
CBOMCTB"
Pemenue pacu€THbix 3amau

18 Ha OIpe/ieJIeHHe bu6muoreka [JOK
MOJICKYJISIPHOU (POPMYJIBI https://m.edsoo.ru/e9ea9921
OpPraHUYECKOT0 BEILIECTBA

19 ATnKanueHbl: COnpsHKEHHBIC, but6mmoreka [IOK



https://m.edsoo.ru/bf84d8eb
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

W30JIMPOBaHHBbIE,
KyMYyJIUPOBaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO

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

CTpOCHUS
20 XuUMHUUYECKHE CBOMCTBA bu6nuoreka [IOK
CONPSKEHHBIX JAUCHOB https://m.edso0.ru/e561253d
91 CriocoObl nostyyeHust u bubnuoreka [JOK
NPUMCHEHHE aJTKaIMCHOB https://m.edso0.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKUI
psa, obmas popmyina,
HOMEHKJIaTypa, 3JIEKTPOHHOE bubnmnoreka HOK
22
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHUE MOJIEKYII,
¢buznyeckue cBoicTBa
93 XHUMHYECKHE CBOMCTBA bu6nuoreka [IOK
AJIKUHOB https://m.eds00.ru/23493a93
KauecTtBeHHbIE peaknyu Ha bubnmnorexka [HOK
24 .
TPOHMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CnocoObI noy4YeHus u bubmuotexa [JOK
25
NPUMEHEHHE ATKHHOB https://m.edsoo.ru/a6f9alea
p | e
YPABHEHIIO eero https://m.edso0.ru/5db8e526
peaxiuu
CucremaTtuszanus u
27 .
00o011eHne 3HaHUH 110 TeMe
A : 7
PCHBI: TOMOJIOTHYECKUN BuGmorexa [IOK
28 pan, obmas hopmyna,

HOMEHKJIaTypa. DJIEKTPOHHOE

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/04298c0a
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https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ O€H30J1a U
TOJTyOJIa, UX (PU3HYECKUE
CBOMCTBaA

29

XUMHYECKHE CBOUCTBA
ApPEHOB: PEAKIIUU 3aMEIICHUS

bu6nuoreka [IOK
https://m.edsoo.ru/a44alaed

30

31

32

XHUMHUECKUE CBOICTBA
apeHOB: PEaKIIMU
HpI/ICOGI[I/IHCHI/Iﬂ, OKHCIICHUC
rOMOJIOrOB OeH30J1a

OCo00EHHOCTH XUMHUYECKUX
CBOMCTB CTUPOJIa

Pemenune pacu€THbIX 3a1a4
Ha OIIpEeJEIIEHNE
MOJIEKYJISIPHOM (OPMYIIBI
OPraHUYeCKOro BELIECTBA

bubmnoreka IIOK
https://m.edsoo.ru/a44alaed

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

bu6nuoreka [IOK
https://m.edsoo.ru/53461a2c

33

CnocoOsl nonydeHus u
IpUMEHEHHE apeHOB

bu6mmoteka [IOK
https://m.edso0.ru/6f717d09

34

35

36

I'enetnueckas cBSA3b MEXKIY
Pa3IUYHBIMH KJ1accaMu
YTJIEBOJOPOOB

Pacuérsl o ypaBHEHUSIM
XUMHYECKHUX PEAKIIUM.
CucreMatuzanus u
000011IeHrEe 3HAHU I10 TEME

IIpuponnsiii ras. IlomytHbie
HE(TSHbIE ra3bl

37

KameHnHnsIi yroib u

bu6mmoreka [IOK



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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HPOAYKTHI €T0 repepaboTKu

https://m.edso0.ru/69b3398b

38

39

40

41

42

43

Hedtb 1 criocobs! e€
nepepadoTku. [Ipumenenue
IPOJYKTOB EepepadoTKU
HeTH

['eHeTHueCKast CBS3b MEXKITY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOAOPOIOB
["ajoreHonpoun3BOIHbIE
YIJIEBOAOPOJIOB:
9JIEKTPOHHOE CTPOCHHUE;
pEaKIMK 3aMEIeHUS
rajoreHa

JlelicTBue mIien04Yel Ha
TaJIOTeHIIPOU3BOIHBIE.
BiaumoneiictBue
JIUTAJIOTCHAIKAHOB C
MarHueM U IIUHKOM
CucremaTtu3zanus u
000011ICHIE 3HAHUM 10
pazneny "Yriaesogopoast”
KonTponbhas pabota no
teme "Yriesonpopoast”

bu6nuoreka [JOK
https://m.edsoo.ru/21f9de78

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759

bu6nuoreka [IOK
https://m.edsoo0.ru/20e89f22

but6mmoreka [IOK
https://m.edso00.ru/95¢9e298

44

[IpenenvHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTHICCKHUI
pan, obmas popmyna,
CTpOEHHE MOJIEKYI,
U30MepHsi, HOMEHKIIATypa,
KiIaccupukanus, pusnueckue

but6mmoreka [IOK
https://m.edsoo.ru/df04c5cd
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CBOMCTBA

XUMHYECKHE CBOMCTBA

45 MpeeNIbHBIX OJJHOATOMHBIX bubmmorexa LOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CnocoOBbl TTOTy4eHHS U
46 MIPUMEHEHUE g;HoaTOMHHX bubmorexa [IOK
https://m.edso0.ru/484100000000000
CIIUPTOB
[Tpocthie 23pupsi:

47 HOMEHKJIaTypa U U30Mepus, bubmuorexa [JOK
0CO0EHHOCTH (PU3MUECKUX U https://m.edsoo.ru/c2¢c788b2
XHMHYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

48 STUJICHTJIMKOJIb U TJIMLECPHH, bubmuorexa [JOK
uX (pU3NYECKHE U https://m.edsoo.ru/ee4d84aa
XUMHUYECKHE CBOKCTBA
CniocoObl TTOTydeHHS U

49 MIPUMCHCHUE I\?II:OFOElTOMHI)IX bubmmorexa LOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
®eHOoI: CTPOSHUE MOJICKYIIBI
50 Q)HSI/ILIGCI;[I/II)e CBOICTBA. o bubmmorexa LOK
https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH (heHoIIa

51 XHUMHUYECKHE CBOMCTBA bu6nuoreka [IOK
¢denona https://m.edsoo.ru/037ca5f9

59 CriocoOsbI ony4eHus u bubnmoreka [JOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c

- E:;I;’:{I;‘—;GCK&SI pabora Ne 2. BuGmorexa LIOK

OKCIICPUMCHTAJIBHBIX 3a1a4

https://m.edsoo.ru/fd0ced09
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no teme "CrupTsl ¥ GpeHosr"

CI/ICTCMaTI/IBaI_II/IH n

bu6nmoreka [IOK

>4 000011IeHIE 3HAHHI 10 TEME https://m.eds00.ru/1810ch9b
AJbJEruIbl U KETOHBI:
3JIEKTPOHHOE CTPOCHHE
55 KapOOHWJIBHOW TPYIIIIHI; bubmuorexa [JOK
TOMOJIOTHYECKHUE PSAIBI, https://m.edsoo.ru/b139beaa
obmras popmyia, ©30MEpHs U
HOMCHKJIaTypa
ATbJIEruabl U KETOHBI:
56 (bl/l?.lilqecsne CBOMCTBA; bubnmorexa LIOK
’ https://m.eds00.ru/c887425¢c
PCaKIUy MPUCOCTUHEHUS
Peakiiuu OKHUCIICHUS U
57 I(aLIe:TBeHHBIe peakuumn bubmmorexa LOK
https://m.edsoo.ru/a393baad
aJbJCTHUJIOB U KETOHOB
58 Cnoco0bI oTy4eHust bubmuoreka [JOK
aJbJIEruI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHEBIE MpEeTbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnmnorexka HOK
0COOEHHOCTH CTPOCHHS UX https://m.edsoo.ru/fecOb113
MOJICKYIT
H3omepust 1 HOMEHKIIaTypa
60 I(ap6OIfOBLIX KHCIIOT nyp bubmmorexa LIOK
o7 https://m.edsoo.ru/700cc87b
¢duznyeckue cBoicTBa
XHUMHUYECKHE CBOMCTBA
61 MpeAeNIbHBIX OJJTHOOCHOBHBIX bubmorexa HOK
https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
62 OCoOEHHOCTH CBOICTB but6mmoreka [IOK



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
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MYpPaBbUHOU KHUCIIOTBI.
MHuoroo6pa3ue KkapOOHOBBIX
KHUCIIOT

https://m.edsoo.ru/bb31be71

Oco0OeHHOCTH CBOICTB:
HETpeIeIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

bu6nuoreka [JOK

63 AHIKAPOOHOBEIX, https://m.eds00.ru/83a08773
TUAPOKCHUKAPOOHOBBIX
kucnort. [IpencraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT

64 [TonsATHE O IPOU3BOAHBIX bubnmnorexka HOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CrocoObI MOTyYCHUS U

65 pUMEHEeHHE K};)(SOHOBBIX bubmorexa LIOK

https://m.eds00.ru/7c065c9d
KHUCJIOT
CrnosxHble 3(hUpbI:

66 TOMOJIOTHUECKUI psijI, oO1as bu6nuoreka [IOK
bopmyia, uzomepust u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 du3znyecKkrue U XUMHUYECKUe bu6nuoreka [IOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€rHbix 3amay:

M0 YPaBHEHUIO XUMHYECKOU

68 peaxkiuu, Ha ONpeeIeHue
MOJIEKYJISIPHOUM (POPMYIIBI
OpPraHUYECKOI0 BellleCTBa
[TpakTuueckas padota Ne 3. BuGmorexa LOK

69 Pemrenue

SKCHICPUMCHTAJILHBIX 3a1a4

https://m.edso0.ru/486671fb



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

o Teme "KapOoHoBbIe
KUCJIOTHI. CitoxHBIE dpuph!"”

JKupsr: ctpoenue,

Bbu6nuoreka [IOK

0 (bmf[ ICCICHE T XHNMIHECKHE https://m.edso0.ru/al9c5b98
CBOMCTBA (THIPOJIN3)
OCcoOEHHOCTH CBOICTB
JKHPOB, COACPIKAIIUX

71 OCTI;TK,I/I H:HE@I[;JLIIBHHX bubmorexa [OK

https://m.edsoo.ru/b0331922

JKUPHBIX KUCITOT. JKUphI B
pupojIe
Mpbl1a KaK COJIH BBICIIUX
KapOOHOBBIX KHCIIOT, UX

72 Moliomee JICHCTBHE. 1:[0H$ITI/IC bubmmorexa LIOK

https://m.eds00.ru/3c566565

0 CHHTETHYECKUX MOIOIIHUX
cpenctax (CMC)
I'eHeTnveckas cBSI3b

73 YIJIEBOAOPOIOB U bu6nuoreka [IOK
KHCIIOPOICOICPIKALIIX https://m.eds00.ru/56790c96
OpPTaHMYECKUX BEIICCTB

74 Pacuérsl o ypaBHEHUSIM
XUMHUYECKHUX PEeaKIIHid

75 CucreMaTusanus u but6mmoreka [IOK
0000111eHIE 3HAHMI 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO61mas xapakTepuCcTHKa

76 YIJIEBOJIOB U Kiaccuukaus bu6mmoreka [JOK
yIJIEBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MTOJICaXapHU/IbI)

77 Monocaxapusl: puszndeckue bubnuotexa [JOK



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1

CBOMCTBA U HaXOXXECHUE B
npuponae

https://m.edsoo.ru/b4bdda2d

[IpuMeHeHue rioKo3sl, €€

78 3HAYCHUC B bu6nuoreka [IOK
JKU3HEICATCIIBHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapuapl: caxaposa,

79 MaJIbTO3a U JaKT03a. bubmnoreka IIOK
Haxosxienue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapuJIOB
[Tonucaxapuasl: CTpOCHUE

80 MaKpOMOJIEKYJ, pu3ndeckue bu6nuoreka [IOK
U XMMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHNE

81 [ToHsiTHE 00 NCKYCCTBEHHBIX bubmuoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a1a4
Ha OmpeeeHre 01

82 Bmxozrl)a anozlyKTeIl[ peakuuu bubmmorexa LIOK

https://m.edsoo.ru/7fde47ef
OT TEOPETUYECKHU
BO3MOKHOTO
CucremMaruzanus u
83 00001IeHIE SEaHI/Iﬁ o bubnuorexa LIOK
https://m.edso00.ru/08d4364c
pazneny
KonTponbhas pabota no

84 TeMe bu6mmoreka [IOK

"Kucnopojcoaepkarne https://m.edso00.ru/42c6678e

OpraHUYecKHue coequHeHus"



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e

AMUHBL: K1accudukarms,
CTPOCHHUE MOJICKYJI, 00IIast

bu6nmoreka [IOK

8 Qopiya, nomepus, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nyeckue
CBOICTBA
86 XuUMHUUYECKHE CBOMCTBA Bbu6nuoreka [IOK
ann(aTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTpOCHUE aHUJIMHA
87 OCO6GHHOC?:I XUMHYECKUX ’ bubmmorexa LIOK
N https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CnocoOBbl ITOJTy4eHHS U
88 MIPUMEHEHUE ai?n@mn%cxnx bubmmorexa LIOK
https://m.edsoo.ru/eal38763
aMHHOB
AMHWHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEpHs
89 (I)I/IBI/I‘ICCKI/IZI::BOI\;ICTBEL o bubmmorexa LIOK
https://m.edso0o.ru/d1773e80
OTtaenpHBIE MTPEICTABUTENN
0-aMHHOKHUCJIOT
XHUMHYECKHE CBOMCTBA
AMHHOKHUCIIOT, UX
90 6HOHOFH‘{CCK(;C 3HAYCHUE bubmmorexa LOK
https://m.edso0.ru/77df705a
amMuHOKHUCIIOT. CUHTE3 U
THJIPOJTU3 TIETITHIOB
Benku kak npupoIHbIe
91 MOJINMEPBI; prI;KIiprI bubmorexa LIOK
’ https://m.eds00.ru/429e9899
OCIIKOB
92 XuMHYECKHE CBONCTBA but6mmoreka [IOK

OEJIKOB

https://m.edso0.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

AzoTcoaepikaiue

reTePOIUKITNICCKHIE
93 COC,I[II)/IHL;HI/I}I. Hyxnennossie bubmmorexa LOK
https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE H
Ouostornueckas poib
[IpakTuueckas padora Ne 4.
Pemienne
94 AKCTIICPUMEHTAJIbHBIX 337124 bubmmorexa LOK
https://m.edsoo.ru/8e3c02d1
1o TeMe "A3oTcoaepKaline
OpPraHU4YeCKUe COCTUHEHUS"
[IpakTuueckas padora Ne 5.
Pemienne
95 AKCTIICPUMEHTAIIbHBIX 3a7a4 bubmmorexa LOK
https://m.edsoo.ru/bde3fdf6
1o teme "Pacro3HaBaHue
OpPTraHUYECKUX COETMHEHMM"
KonTponbHas padbora mo
96 TEME l'?ASOTCOIl?ep)KaH_[I/Ie bubamorexa HOK
\ https://m.edsoo.ru/ce561bc7
OpraHUYECKUEe COCTUHEHUS
OCHOBHEIE TTOHSATHS XUMUU
BBICOKOMOJICK YJIIPHBIX
97 COEIMHEHN I I/IyMe§0}II>I 10, bubmmorexa [OK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOUMEPU3AIIHS U
TTOJIMKOH ICHCAITUS
98 ILractmaccel. Y tunuzanus u but6mmoreka [IOK
nepepaboTKa TIacTHKa https://m.edsoo.ru/82242e0f
DI1acTOMEpHI: HATypaIbHBINA
99 CI/IHTeTI/I‘IepCKI/Ie Ket};fpiIYKI/I. bubmmorexa LIOK
https://m.edso00.ru/246103ec
Pesuna
100 BonoxkHa: HatypasbHbIE, bubnmoreka [JOK



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

HCKYCCTBCHHEIC,
CHHTCTHYCCKHUC. HOJ'II/IMepBI
CIICOUaJIbHOI'O Ha3HAYCHUA

https://m.edso0.ru/5963a601

101

[IpaxTuueckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMme "Pacro3HaBaHue
IUIACTMAacC U BOJIOKOH"

bubnunoreka LIOK
https://m.edsoo.ru/3aebd77a

102

O06o0mmenue u
CUCTEMATU3aLMsI U3YUYEHHOIO
MaTepuaia 1o TeMe
"BbICOKOMOIEKYIISIpHBIE
coenuueHus"

bu6mmoteka [IOK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
1O [TIPOT'PAMME

102



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
wn Tema ypoka Beero Kontposbubie IIpakTnueckue eRp— oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bu6nmmoreka [IOK
Xumuueckuit aeMeHT. M30Toms! https://m.edsoo.ru/59c112ee
5 CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubnnorexa [JOK
aTOMOB, KBAHTOBBIE YHCIIA https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIECKUX 1 bubmmoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-a51eMenHThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 351€eKTpOHOB 1O 1 bubnnorexa [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
5| arouon onewearon  conommou 1 biorera LIOK
) https://m.edso0.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 bubmuoreka [IOK
DIEKTPOOTPUIIATEIHHOCTD https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema
7 xmrf)mqleICKHx anemenToB J[. U. 1 bubmmorexa LIOK
. https://m.eds00.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKHUX AJIIEMEHTOB H BuGmiorexa [IOK
8 00pa3yeMbIX HMH TTPOCTBIX U 1

CJIOKHBIX BEIIECTB TI0 TPYIIIaM 1
TeproIamMm

https://m.edso0.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

Cucremaruzanus u 00001IeHue

bubnunoreka LIOK

o 3HAHHU 110 TeME https://m.edsoo.ru/8fad2942
Bunnl xumMu4ueckou CBSI3H.
MexaHu3Mbl 00pa30BaHUS
10 KOBAJICHTHOM 0151314. Bonoponnas bubmmorexa LIOK
https://m.edsoo.ru/5a8072af
CBA3b. MeXMOIIeKyIIsIpHBIE
B3aUMOJICUCTBUS
BaneHTHOCTh ¥ BaJICHTHBIE
BO3MOXHOCTH aTOMOB. CBSI3b bubnnorexa [{OK
11 .
AJIEKTPOHHON CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBieHus 0 KOMIUIEKCHBIX
12 COpel[II[/IHeHI/ISIXI COCTaB U bubmorexa HOK
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MonekyasipHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. THIbl bubmuoreka [IOK
KPHCTAJUINYECKUX PEIIECTOK https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
14 Hpe;LCTaBmeI/Ie OpKOJIJIOI/IILHLIX bubmorexa HOK
https://m.edsoo.ru/da2c70e4
pacTBopax
HctuHHBIC pacTBOPHI: HACKHIIIICHHEBIS
15 u HeHaCBIH_IEHHLIe ppaCTBopI/IIIi/IOCTL. bubamoreta LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAITIH bubnuotexa [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
17 Pemienue 3aja4 ¢ MCIOIb30BaHUEM bubnunoreka LIOK

MOHSATHH "MaccoBas JOJII

https://m.edso0.ru/785e0ab4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
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pacTBOpPEHHOTO BeliecTna',
"MoJIIpHas KOHIleHTpanus"

Krnaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK
18
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaruzanys 1 00001eHue bu6nmoreka [IOK
3HAHHU 110 TeME https://m.edsoo.ru/8d2c6a3a
KonTponbHas padboTa no temam
"Ctpoenue atoma. [lepuognueckuii
20 3akoH u [lepuoauyeckas cucrema bu6nmorexa LIOK
XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Mengpeneesa", "CTpoeHue BelIeCTBA.
MHoroob6pasue BemiecTs"
Kiaccudukanms XuMuaeckux
peaKkunii B HEOPTaHUYECKOU U
OpPraHUYECKON XUMHUU. 3aKOH bubmuoreka [IOK
21
COXpaHEHHS MacChl BEIIECTB; 3aKOH https://m.edso0.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS YSHEPTUU
MIPH XUMUYECKHUX PEAKIIHSIX
TennoBbie 3(PEKTh XUMHUYECKUX
22 peaxiui. Te?;iongquCKHe Bubmmorexa IOK
https://m.edsoo.ru/d1db86da
ypaBHEHUs
Broraucienns mo ypaBHEHHSIM
23 XUMHUYECKUX peal}cllrl)ﬂﬁ u bubmorexa OK
https://m.edso0.ru/87b13954
TEPMOXUMHUYECKUM YPABHEHHSIM
CKOpOCTh XMMHUYECKOU peakinu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX
(dakTopoB. Karanus u karanuzaTopsl
25 ['omoreHHBIE U TeTEPOTreHHBIE



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

peakiuu

[IpakTrueckas padorta Ne 1 mo teme

26 "BiusiHue pa3nuvHbIX (aKTOpPOB Ha Bubmmorexa IOK
. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEaKITUU
97 OO6parumbie 1 HEOOpATUMBIS bubnuorexa [IOK
peakiuu. XHMUYECKOE paBHOBECHE https://m.edso00.ru/30952f9b
[IpakTuueckas padbora Ne 2 o teme
28 "Bnustaue pa3nudHbIX GaKTOPOB HA bubnnorexa [JOK
MOJI0KEHHE XUMHUYECKOTO https://m.edsoo.ru/3bf34el17
paBHOBecHus"
DNEKTPOIUTHYECKAS UCCOIUAITHS.
29 CHJILEI))Ie u cradble BJIIIeKTp(I)InH:H. Bubmmorexa IOK
https://m.edsoo.ru/5f766bdf
Crenens AuccoMaMu
WNonnoe npoussenenue Bojsl. Cpena
30 BOJIHBIX pECTBOp:B. BOJIOIJ)IOI[HI)II;I " bubnuorexa LOK
https://m.eds00.ru/3966ca89
nokazatens (pH) pactBopa
I'maponu3s coneil. Peakuuu,
31 np(z)[felca}omne B paCTBI:an Bubmmorexa HOK
https://m.edso00.ru/09d5a9bd
JEKTPOJIUTOB
[TpakTuueckas pabora Ne 3 mo Teme
32 ")I()I/IMI/IquKI/Ie ;)eaKLII/II/I B PacTBOpax Bubmmorexa HOK
| https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTENTEHO-BOCCTAHOBUTETHHBIC
33 peakuuu. Baxuelmme oKUCIUTENN U bubmorexa OK
https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
HMOHHOT0) OajaHca https://m.edsoo.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmoreka [JOK



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

BEIIIECTB https://m.edso0.ru/93fb97d2
36 Pemenwue 3a1a4 pa3nudHbIX TUIOB bubnxorexa LIOK
https://m.edsoo.ru/5a859d16
37 Pemenue 3amay pa3aMvHBIX THIIOB bubamorexa LIOK
https://m.edsoo.ru/5afa265d
O I buGmorera LIOK
| https://m.edsoo.ru/c161eb85
peaku
39 KonTponbhas padota no teme Bu6moteka [IOK
"XumMuueckue peakiun" https://m.edsoo.ru/a8a0a930
[TonoskeHre HEMETAJIOB B
[Tepuoanueckoii cucreme
40 XUMHYECKHUX 31eMeHTOB /JI. . bubmuoreka [IOK
MeneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Ouznyeckue
CBOMCTBA HEMETAJIJIOB
AJOTpONMS HEMETAJIIOB (Ha
41 anMeie KHCII0po/a Cepbl( docopa Bubmmorexa HOK
’ ’ https://m.edsoo.ru/ef92c91c
U yTIeposa)
Bogopon: nonyuenue, pusndeckue u bubnmnoreka [JOK
42 .
XUMHYECKHe cBoicTBa. ['uapust https://m.edsoo0.ru/0aa8f613
I"amorensl: HaXOXACHHUE B IIPHPOJE,
43 CTIOCOOBI HOJ'Iy‘—IeHiﬂ (1)1/131/1qpecip122 " bubmorexa LIOK
L https://m.edsoo.ru/4e223795
XHMHYECKHUE CBOMCTBA
I'amorenoBogopoibl. Baxkueinme
44 KchoponcoiegnimHe COEINMHEHUSI bubmorexa [IOK
https://m.edso0.ru/6b3255e6
rajoreHOB
45 JlabopaTopHblie 1 IPOMBIILIICHHBIS bubnunoreka LIOK



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
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CIIOCOOBI TIOTYYCHHUS TAIOTCHOB.
[IpuMeHeHne rajoreHoB U uX
COETUHEHUN

https://m.edsoo.ru/6971aca4

[TpakTuyeckas padora Ne 4. Pemenue

bubnunoreka LIOK

46 DKCIIEPUMEHTAIIBHBIX 3a/1ayY 110 TEME https://m.edso0.ru/8b26fecd
"["amoreHsr"
Kucnopon: nabopatopHsie 1
IIPOMBIIICHHBIE CIIOCOOBI
47 Hinyqelmﬁ ¢buznyeckne u Bubmmorexa IOK
’ . https://m.edsoo.ru/c8abc36a
XUMHAYEeCKHe cBoicTBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha
48 OKCHIBI U IEPOKCH/TBI bubmorexa HOK
https://m.edsoo.ru/5¢8816a0
49 Pemenne 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa LIOK
https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJIE€HUE B IPUPOJIE,
50 CH(I;)CO6I>I HOJ'IHy‘IeHI/IS{ (iI))I/ISI;I‘{I;CKI/Ie " bubmmorexa LIOK
L https://m.edsoo.ru/46afael6
XUMHUYECKHUE CBOWCTBA
bubmmoteka IIOK
>1 Ceposozopor, cybpuael https://m.eds00.ru/7¢875999
Kucnopoaconepxariue coefuHeHUS
52 CEpHI. gi@iiwf CBOﬁCTI]i CepHO Bubmmorexa LIOK
https://m.edso0.ru/8cfa2548
KHCJIOTHI
[IpakTuueckas padora Ne 5. Pemenue
53 SKiHepHMeHTaHI;HLIX 3a/1a4 10 TeMe bubmorexa LIOK
. https://m.edsoo.ru/0Oafb05e4
"Cepa u e€ coenuHeHus"
54 A30T: Hax0XJAEHUE B IPUPOJIE, but6mmoreka [IOK

CrocoOBI MOJTydeHus, Pu3ndeckKne u

https://m.edsoo.ru/badd2255



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
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https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
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XHUMHYECKHE CBOMCTBA. AMMHUAK,
HUTPHUIBI

Kucnopozconepxaniue coeTuHEHUS

bubnunoreka LIOK

> asota. ?COGeHHOCTH CBOMCTE https://m.edsoo.ru/e2965afe
A30THOM KHCJIOTHI

56 [Ipumenenue azora u ero bubmuorexa [IOK
COeMHEHUH. A30THBIE YI0OpEHHSI https://m.edso0.ru/129f5059
dochop: HaAXOKICHHE B IPUPOJIC,

57 CHOCOObI MOTy4YeHUs, PU3NYECKUE U bubnuoreka [IOK
XUMHYeCKHe cBoiicTBa. Dochuasl u https://m.edso0.ru/9a6h43ec
dhochun
Oxcuasl dpocdopa,

58 (bocq)il)pc((i))neg)mzmﬂe kucioTel. Conu Bubmmorexa IOK

. https://m.edsoo.ru/c7a2d429
dbochopHOIi KUCTOTHI
IIpumenenne docdopa u ero
59 copeILI/IHeHI/Iﬁ. goc(i)oiHme bubnuorexa LIOK
https://m.edsoo.ru/a218070a
ynoOpeHust
[TpakTrueckas padota Ne 6. Permenue
60 SKIlHepI/IMeHTaHI:HBIX 3a/1a4 110 TEMe bubamorexa LOK
https://m.edsoo.ru/8175ac3f
"Azot u pochop u ux coequHeHU"
Yrinepos: HaxoXJIeHUE B IPUPOJIE,

61 QIJIOTPOIIHBIE MOIU(UKAIINY; bubmuoreka [{OK
¢busnyeckue 1 XUMHUECKUE https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHNE
Oxkcup yraepoaa(ll), oxcn

62 yrnep}:(l);}[,;(l\l/)) Ilyl“(OJ'I)BHaSI KiCﬂOTa " Bubmmorexa HOK

) ’ https://m.edsoo.ru/dba58adf
e€ comu

63 Pemenue 3amay pa3nuvHBIX THIIOB but6mmoreka [IOK



https://m.edsoo.ru/e2965afe
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https://m.edso0.ru/6029b609

Kpemuuii: Haxo1eH1E B IPUPOJIE,

64 CTIOCOOBI OTYYEHHUs, PU3UIECKUE U Bubmmorexa IOK
L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxkcun kpemaus(1V), kpemanenas bubnuorexa [IOK
KHUCJIOTa, CUJIMKATHI https://m.edsoo.ru/3170e7b1
[IpumeHeHne KpeMHUs U €ro Bu6moteka [JOK
66 coegunenuii. CTEKI0, €ro https://m.edso0.ru/393cdacO
MOJIy4EHHE, BU/IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenwue 3a1a4 pa3muIHBIX TUIIOB bubmmorexa LIOK
https://m.edsoo.ru/b624f801
68 Cucremaruzanusa 1 0000IIeHnE bu6nmoreka LIOK
3HaHuii mo reme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTponbhas padbota no teme bubmmnoreka HOK
"HemeTasmisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bubmmnoreka HOK
paboThI, KOPPEKIUS OMINOOK https://m.edsoo.ru/2b7e9510
[Tono>xeHne MeTaNIOB B
IIepunonnueckoii cucreme
71 XAMHYECKHUX JJICMEHTOB. but6mmorekxa [IOK
OCOOEHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢c
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue dpuznyeckrue CBOMCTBa
72 MelI“J:J'IJ'IOqI;. [Ipumenenue MeTanioB B Bubmmorexa IOK
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmnaBsl MetasuioB. Kopposust bubnmoreka [JOK

METAJIJIOB

https://m.edso0.ru/42b872e3
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bubnunoreka LIOK

74 Pemrenue 3agad pa3iundHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUUECKUI PSII
75 p N P 06 bubnunoreka LIOK
HaIpsKeHuH MeTasioB. OO1iue
P https://m.edsoo.ru/94eb377a
CHOCOOBI TIOTYYEHUS] METAIIOB
OO6m1as XxapakTepruCcTUKa METAIIJIOB
|A-rpynmst [leproaunueckoit
CHUCTEMBI XUMHUUYECKHUX DJIEMEHTOB.
76 q N . bubnunoreka LIOK
aTpui U KaJauu: MOJIydeHHe,
p ¥ https://m.edsoo.ru/e12c26b3
(bu3HUYeCKre U XUMUICCKHEC
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEILECTB U UX COEIUHEHNI
OO01mmas xapakTepucTHKa METaJNIOB
IlA-rpynnsl [leproanueckoit
CUCTEMBI XUMHUUYECKHUX DJIEMEHTOB.
77 M . . bubmmoteka IIOK
arHuy ¥ KaJbIUH: MOIyYEeHHE,
i https://m.edsoo.ru/7c3e49c0
(busznuecKkrue 1 XUMHUYECKHe
CBOMCTBA, IPUMEHEHUE TTPOCTHIX
BEIIECTB U UX COSTUHEHNH
JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmoteka IIOK
78
yCTpaHEHUs https://m.edsoo.ru/c74bfae9
AroMuHHH: TIONTy4YeHre, (pu3muecKue
79 yqu ¢ but6mmorekxa [IOK
A XUMHYECKHE CBOKMCTBA,
https://m.edso00.ru/0e79b266
MIPUMCHCHHE
AmdoTepHbIe CBOWCTBA OKCUIA U
TUAPOKCH/IA aJIFOMUHUS, bubnunorexa LIOK
80
THIPOKCOKOMITIEKCHI aTFOMUHHMS, UX https://m.edsoo.ru/5d12d318
MIPUMEHCHHE
81 Pemenwue 3a1a4 pa3nudyHBIX TUTIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
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[TpakTuyeckas padora Ne 7. Pemenue

82 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubmorexa LIOK
N \ https://m.edsoo.ru/27a4af43
MeTtasuipl TJIaBHBIX TTOATPYIIIT
OO01mmas xapakTepucTHKa METaJJIOB
83 no6ouHbIX oarpymm (b-rpyrmm) Bu6muoteka [JOK
[Teproanveckoii CHCTEMBI https://m.edso0.ru/610d7431
XUMHYECKHX 3JICMECHTOB
DOu3nvecKue U XUMHUYECKUE CBOMCTBA
84 XpoMa | €ro COCTMHEHUH, HX bubmorexa HOK
’ https://m.edsoo0.ru/9911bef3
MIPUMCHCHUE
Baxxnelinne coeIMHCHUS MapraHiia.
85 [Tepmanranar KaiI/I}I ero P bubmroreia LIOK
9 https://m.edso00.ru/039d69c8
OKHCJIUTEIIbHBIC CBOKMCTBA
dusnyeckre 1 XUMHUYECKHE CBOMCTBA
86 JKeJe3a U €ro COeIMHEHUI. bu6nmorexa LIOK
[TonydeHre 1 MpUMEHEHHUE CIIaBOB https://m.edsoo.ru/1b7f8741
xKenesa
dusnyeckre 1 XUMHUYECKHE CBOMCTBA
87 MeIU U €€ COeqUHEHUI, NX bubmorexa HOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusndecKknue 1 XUMHUYECKHE CBOMCTBA
88 IIMHKA ¥ €T0 COCAUHEHHUN, NX but6mmoreka [IOK
npUMeHeHHe. [ HApOKCOKOMITIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[TpakTrueckas padota Ne 8. Pemenue BuGnmorexa LIOK
89 IKCIIEPUMEHTAILHBIX 337124 110 TeMe
N " https://m.edsoo.ru/a6e352ea
Mertasipl TOOOYHBIX TTOATPYIIT
90 Pemenue 3amay pa3nuvHBIX THIIOB but6mmoreka [IOK
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https://m.edso0.ru/a8h83d83

O0001IeHrEe U cUCTEMaTU3 AU

91 U3Y4EHHOI'0 MaTepuaa 1o TeMe Bubmmorexa IOK
https://m.edsoo.ru/e91fe975
"Metaibt"
92 KontponbHas paboTa mo teme bubnuorexa [IOK
"Merasusr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN Bu6moteka [JOK
paboThI, KOPPEKIUS OLINOOK https://m.edsoo.ru/9ebff2fd
Poine xumum B obecnieueHNH
94 YCTOWYMBOT'O Pa3BUTHUS Bu6moteka [JOK
yesioBeuecTBa. [IOHATHE O HAYYHBIX https://m.edsoo.ru/080felf0
METO/axX MCCIIEIOBAHMUS BEIIECTB
HayuHble IpUHLIKIIBI OpraHU3alH
95 XUMHUYECKOT0 IIPOU3BOICTBA. bubmmnoreka HOK
[TpoMmblIIIEHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
TIOJTyYCHHST BYKHEHIIINX BEIIECTB
XUMHUECKOE 3arpsi3HEHUE
96 OKpY>KaroIen cpl;lbl U €T0 Bubmmorexa HOK
https://m.edso0.ru/9f11bf51
MOCTICICTBUS
97 XuUMHUS U 30POBbE YETIOBEKA. bubmuoreka [IOK
JlexapcTBeHHbIE CpeCTBA https://m.edsoo0.ru/a6552721
Xumud nuiy. Poib Xxumuu B
98 o6ecnequI;11n [MUILEBON bubmorexa [IOK
https://m.edsoo.ru/1f7b5bd2
6e30macHOCTH
99 KocmeTrnueckue u napromepHbie bu6muoreka [JOK
cpenctBa. bertoBast xumust https://m.edsoo.ru/da42d5a9
100 XuMHS B CTPOUTEIILCTBE. bu6muotexa [JOK

Bakueiilne cTpouTeNbHbIE U

https://m.eds00.ru/61e69003



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
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003

KOHCTPYKIIMOHHBIC MaTCPUAJIbL

XUMHS B CEILCKOM XO03SICTBE.

101 Opranuueckre 1 MUHEPAIIbHBIE 1 Bubmmorexa IOK
https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaruzanys 1 00001eHue 1 bu6nmoreka [IOK
3HaHUI 110 TeMe https://m.edsoo.ru/db979c70
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/fd39587d
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1) Xwumwust: YroyOnenusiii ypoBens: 10 kiacc: yueouuk /B.B. Epemun, H.E. Ky3smenko,
B.U. Tepenun, A.A. JIpo3nos, B.B. JIyaun; nox pen. B.B. Jlyauna. —M: [Ipoda, 2020
2) Xwumus: Yrioyonennsiid ypoBenb: 11 kiace: yueonuk /B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. JIpo3nos, B.B. JIlyaun; nox pen. B.B. Jlyauna. —M: [Ipoda, 2020

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1) Meroanueckoe mocobue. Xumus. 10-11 kmaccel yriayOnénusiii yposens (2023 1.) -
https://edsoo.ru/wp-content/uploads/2023/08/MIT_Xumust_dhopmar-
docx 12082023 na-caiit_HoBas.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

1) Vuu.py - https://uchi.ru/
2) SKnacc - https://www.yaklass.ru/

HUHTEPHET
1) ®I'UC «Mos mkonay - https://myschool.edu.ru/



https://edsoo.ru/2023/10/25/metodicheskoe-posobie-himiya-8-9-klassy-bazovyj-uroven-2022-g/
https://edsoo.ru/wp-content/uploads/2023/08/МП_Химия_формат-docx_12082023_на-сайт_Новая.pdf
https://edsoo.ru/wp-content/uploads/2023/08/МП_Химия_формат-docx_12082023_на-сайт_Новая.pdf
https://uchi.ru/
https://www.yaklass.ru/
https://myschool.edu.ru/
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