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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMma 1mo XMMHUHM Ha ypOBHE CpellHEro oomiero oopazoBanus pazpaboraHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanusa(POIl COO), npencraBieHHbx B DenepaibHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNIMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit denepanun Ha niepuon no0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanusi yyamuxcsi 10-11 xkmaccoB. HM3yuenue mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLUIMMCS YCIOBUSIM >KM3HM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs] OOydeHHs B oOpraHuzanusx mpodeccnoHambHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIUILTUH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETAllMI0 B COOTBETCTBUU C OCHOBomosararomumu nonoxenusmu ProC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoil obecreynBaeT MOJy4YEeHUE
IPEJICTAaBICHUS O LENSAX, COJEpKaHMHU, oOlieil cTpaTternu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KoTopass  IperycMaTpuBaeT oTpesieNIeHUE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuana, KOJWYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JIOCTIDKEHUI 00yd4aroIuMxcsi B paMKax HTOTOBOM arrectauMu B (OpMe €IUHOTO
roCy/1apCTBEHHOIO PK3aMEHA 10 XUMUHU.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBACT MHBApUAHTHOE MPEAMETHOE CoJepKaHKe, 00g3aTeIbHOE ISl U3YUEeHUS
B paMKax OTAENbHBIX Npoduiel, npeaycMaTpuBaeT  paclpeieieHue U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne Y4eOHOTO BpeMEHHU, pEKOMEHIYEMOTo ISl U3Y4YEeHHUS
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IOCIEAO0BATEIbHOCTh H3Y4YEHHs] Y4eOHOTO MaTepuana c
y4€TOM JIOTUKH TIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CiH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Ieled M 3aJady HM3ydyeHus ImpeaMeTa Ha
yrIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIILHON XapaKTEPUCTUKHU IJIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), @ TAKXKE C YYETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JEHCTBUI OOydaromerocss IO OCBOCHHMIO COJEp:KaHus
npeaMera.

I[To BceM Ha3BaHHBIM MO3MLMSAM B IpPOrpaMMe [0 XUMHUM IHPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMUM Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTaBIISAIONICH cofep kaHusl yueOHOro nmpeamera «XUMHUs» ocTaéTrcs BO3MOXKHOCTh BBIOOPA €ro
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIPAaBJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TONOkeHUsIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cuctemMe Au(GepeHIIMPOBAHHOTO 00yUeHHs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
HA pealn3alHio TMPEEMCTBEHHOCTH C TMOCIEAYIOUIUM STaloM MOJyYeHUS XHUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIBHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3y4YEeHUE IpeAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha pacllUpeHHe U
yrayOieHne TEOpPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIUXCS, BBIOpABIIMX
onpeAenéHHbli Mpopuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa3oBaTenbHOIl MpOrpaMMbl CpeTHEro OOIIero 0O0pa30BaHUS HM3YYEHHE MpeaMeTa «XUMHUS)
OPUEHTUPOBAHO TAKXKE HA PEUICHHE 3a/1a4 BOCIUTAHUS U COLIMATLHOTO PAa3BUTUS 00Y4aIOIIUXCH,
Ha (OPMHUPOBAHKE y HUX OOIIEUHTEIEKTYaJIbHbIX YMEHUI, YMEHUN paliiOHaIN3a1H Y4eOHOTro
Tpyla W  O0O0OOMEHHBIX CIMOCOOOB  JACSATEIBHOCTH, WMEIOIIUX  MEXKIUCIUILUTMHAPHBIN,
HaJIIPEIMETHBIN XapakTep.

CocTaBisiomyMu IpeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YeHMs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpe/IeNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOW OpraHM3alMd COAEpPX aHHUS 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yIIIyONnEHHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIIET COBOKYIHOCTbh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4€HHUsS INpEeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpImIMi  00BEM
(dakToIorHUecKoro Marepuaia. Tak, Ha yriyOoJéHHOM ypOBHE M3y4deHHUs TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS 00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BEIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKaHMs pPEaKLMi, pacCMaTpPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  Oa3uUpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKU 3pPEHHs] DHEPreTHYECKHX HM3MEHEHHH mpHu e€ oO0pa3oBaHMM M pa3pylICHUH, a TAKXKE C
TOYKM 3pEHUS MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIMil JOMOJIHAETCS
dbopMUpOBaHUEM MPEACTABICHHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCax U ANEKTPOIU3€E PacIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMYeckod XHMHMM IIPU PACCMOTPEHUU PEaKLMOHHOU
CIOCOOHOCTH COEMHEHUH ylenseTcss 0co00oe BHUMaHHe BompocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJEp)KaHHWE KYpCOB XUMHUH YIIIyOJIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy U
XapaxkTep JIOMOJIHEHUM K O0IIeil cucTeMe MPeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa ISl KIAacCOB XHUMHKO-(hH3HMUECKOro
npoduist 60JBINIOE 3HAYCHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuasia mo oOmeld XUMUU.
[Ipy m3ydeHuM mnpeaMeTa B JAaHHOM Cilydae akleHT Oyaer cienaH Ha OOLIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJEKYJISIpHAsT TEOpHUs
(MonexynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIHN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYToe.

B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KJIACCOB XMMHKO-OHOIOTHYECKOTO TPOHIIs
00BN yeIbHBIN Bec OyJeT UMEeTh OpraHuyeckas XuMus. B 3ToMm ciydae mpenocTaBisieTcs
BO3MOXXHOCTH Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHHUSI XUMUYECKON OpraHU3aluu KIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMITOHCHTBI, KaK JIMIH]IbI, OCIKU, YTIEBOJBI, HYKJICHHOBBIC KHCIOTHI W Apyrue. [lpm 3Tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JJIsl U3y4EHHs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHHUSI, TUIIEBAPEHUS.

B mnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHay4HBIX
METOJIOB TIO3HAHUS U OIBITAa MPAKTHYECKOTO MPUMEHEHHUS HayYHbIX 3HAHWA U3ydeHUE TIpeaMeTa
«Xumus» Ha YrayOnEHHOM YpPOBHE OCHOBAHO HAa MEXKIPEAMETHBIX CBS3SX C y4COHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX o0nacteill «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u uHpopMaTika» u «Pycckuii a3bIK U TUTEpATYpay.

[Tpu u3yuyenun ydeOHOro mpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3anaueit
MEPBOCTENEHHONW 3HAYMMOCTH sIBisieTcs (OpPMHUPOBAaHME OCHOB HAyKHM XHMHUHU Kak o001acTu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TPAKTUYECKON MAESITENTbHOCTH YeJIOBeKa U OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa npeArnosaraeT peaju3aluio Takux 1emnei, Kak:

e (QopmupoBaHuE NPEICTABICHUNI: O MaTEpPUAILHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

¥ TI03HABa€MOCTH SIBIICHUI MPHUPOJIBI, O MECTE XUMHH B CHCTEME €CTECTBEHHBIX HAYK U
e€ Beaymeil ponu B 00eCledYeHNH YCTOMYMBOTO PAa3BUTHUS YEIOBEYECTBA: B PEIICHUU
npo0eM HSKOJIOTUYECKOM, PHEpreTM4eckoil M MUIEBOW Oe30MacHOCTH, B PAa3BUTHUU
MEIMIIMHBI, CO3JIaHUHd HOBBIX MAaTEpUAJOB, HOBBIX HCTOYHHUKOB JHEPTUHU, B
o0ecre4eHn  paluOHAJIBLHOTO MPUPOJIOTIOIB30BaAHUS, B (dhopMUpOBaHUH
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl YETIOBEKA, a TAKkKe IKOJIOTUIECKU 000CHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM CPEAE;

® OCBOGHHME CHUCTEMbl 3HAHM, JEXallMX B OCHOBE XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TIOHATUH, 3aKOHOB U
TEOPHI XWMHUHU, COBPEMEHHBIX IIPEJICTABICHUI O CTPOCHHWM BEIIECTBA Ha PAa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPaX M AUCIIEPCHBIX CUCTEMaX, 00 OOIIHX
HAyYHBIX MPUHLUIIAX XUMHUYECKOr0 TPOU3BO/ICTBA;

e (QopmupoBaHue y O0OYYArOIIMXCS OCO3HAHHOTO TIOHMMAaHHUSI BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHUYECKUX 3HaHWM Ui OOBSCHEHHUS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOW XWMHUH, Al OOBSCHEHHS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpoOJieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OIEHKH C TO3ULHMA 3KOJIOTHYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOM AEATEIHHOCTH YEIOBEKA,
CBS3aHHOH C XHMMHYECKHM TPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKOH
BCIIIECTB;

yrayOleHne TpPeACTaBICHUN O HAy4YHBIX METOJax IIO3HaHWS, HEOOXOIUMBIX s
puOOpETEHUsT YMEHUN OPHUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKHUX
SABJICHUM, MMEIOIIUX MECTO B TNPHUPOAE, B MPAKTHUECKOM JACSITEIBHOCTH H
MMOBCETHECBHOM KU3HU.

B mnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX M  Pa3BUBAIOIIUX (PYHKIIHMA
LEJIOCTHOW CUCTEMBbI CpeJHEro oO0Iiero odopazoBaHUs NpPU M3YUYEHUU IpeaMmeTa «XuMus» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1a4H, KaK:

BOCIIUTAHHE YOCKIEHHOCTH B II03HABACMOCTH SIBJICHUN WPUPOIbI, YBAXKCHHS K
npoIeccy TBOpYECTBA B 00JACTH TEOPETUYECKUX M TMPHKIATHBIX HCCICIOBAHUN B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALIMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUCIIOBEUECKUX [IEHHOCTEH;

PasBUTUC IIO3HABATCIIbHBIX HHTCPECOB, HWHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH 00y4aromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEIILHOTO OTHOUICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTyphl,  NpUOOpEeTeHHE  OmbITa  OOILIECTBEHHO-IOJE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

OO0mee YUCIIO YacoB, MPEIyCMOTPEHHBIX I M3y4eHUS XUMHUH Ha YrIyOJICHHOM YpOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnuyeckne 0CHOBbI OPraHMYeCKOil XMMMH.

[lpenmer W 3HAYEHHME OPraHUYECKOM XHMMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOEHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THIBI NepeKpbIBaHUsA aTOMHBIX OpOUTaJIeH, G- U
n-cBa3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panukaie, Hykiaeo(puie U dJIeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTABJICHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS OPraHMYECKUX COCIMHEHUM.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3IMYHBIX BUIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. WM3omepus. Bunpbl wu3zomepuu: CTpyKTypHas,
POCTPAHCTBEHHAs. JJNEKTPOHHBIE 3(PQPEKTHl B MOJEKYIaxX OpPraHMYeCKHX COeIWHEHHN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o ki1accupuKauy opranndeckux BemecTs. [loHsTre o GyHKINOHATBHON
rpynne. I'omonorus. ['omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHuYecKuX
coequaenunii (IUPAC) u TpuBnanbHble Ha3BaHHUS OTIECIBHBIX MPEICTABUTEICH.

OcobenHoctn W Kkjnaccu(uKanus — OpraHMYeckux  peakuumid.  OKUCITUTENTbHO-
BOCCTAHOBUTENBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCrepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX INpEBpAllleHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIIECHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMonorudeckuii psii aakaHoB, oOmiast ¢popMmysa, HOMEHKJIATypa U U30MEpHs.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, Sp3-rn6pnnﬂsaunﬂ aTOMHBIX
opbutaneit yrnepoja, 6-cBs3b. OU3NUECKUE CBOMCTBA AIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJIKaHOB: PEaKLUU 3aMEIIeHUs], N30MEpHU3aliH, JerUIpUpPOBaHHUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakIuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxmoankanel. O6mas Gpopmyna, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) U OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMon0rHyuecKuil psist agkeHoB, obmas GopMya, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOCHHE MONCKYN alKEHOB, SP°-THOPHIM3AIHs aTOMHBIX OpOHTAIeil
yriepoja, 6- U n-cBa3u. CTpyKTypHas M reomMeTpuueckas (Iuc-Tpanc-) usomepus. dGusznueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: PEAKUMM IIPUCOCIAMHEHMs, 3aMCILUCHHUS B (-
MIOJIOKEHUE TP JBOWHON CBSA3M, NOJMMEpHU3auuu U okucieHus. IIpaBwiio MapkoBHHKOBA.
KadecTBeHHbIE peakIuK Ha 1BOIHYIO CBsI3b. CIOCOOBI OTY4YEHUS U IPUMEHEHHE AIKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX  CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CrniocoObl MoTy4eHus U MPUMEHEHNE aJIKaIueHOB.

AnkuHbl. ['oMoJOru4eckuil psii ankuHOB, oOmas Gopmyna, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA aJIKUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBeHHBbIE peakIMu Ha TPOiHYIO CBA3b. CrocoObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIbl OEH3071a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMoOJOrOB: PEaKIUuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHOU, TUIAPOKCUIBHOH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsi
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(TU: MEeperoHka, KPEeKHHT
(TepMHUYECKH, KaTaTUTHYECKHi), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTtBopa Iméinoud. Bzaumopeiictue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHMs] BEIIECTB M MX IMPEBpalllCHUN: H3ydeHHE
(¢u3nUecKkux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPMMOCTH),  KAueCTBEHHBIX  peakUuit
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (oOeciBeunBaHMEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHapY)XCHHE yriIepoja W BOIOPOJA B OPraHMYECKUX BEIIECTBaX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yrompy, ¢ o0Opa3uamMu IjlacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOJIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psia, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIUS.
®usnueckue CBOWCTBA MPEACIBbHBIX OJHOATOMHBIX CHUPTOB. BonopoaHsbie CBSI3M MEXIYy
MOJIEKYJIAaMH ~ CIMPTOB. XHMHMYECKHE CBOMCTBA: pEaKUMU 3aMELICHUs, JeruapaTaluy,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakius Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HA OpraHU3M YeJOBEKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKklUMM 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
®enonpopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['OoMonoruyeckue psapl anbIerHI0B M KETOHOB, 00mas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKuEe CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiarypa. Pu3nveckue CBOICTBA OIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
y4acTHEM YTJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHON KUCIOTHL. [loHsTHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEMpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. I[lpencraButenu BBICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KUCIION U IIETOYHON CpeIe.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IpUpPO/IE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (PYyKTO3a, rajakTtosa, pubo3a, Ie30KcHpruOo3a.
dusnyeckue CBOMCTBA M HaxoxzaceHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX W  aNbJErHJAHONW TpYII, CHOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuaoB. HaxoxaeHue B mpupone u
npumeHenue. [lomucaxapunbpl: Kpaxmaji, TJIMKOT€H M 1esuiono3a. CTpoeHre MakKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha W ILeJUIroyIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M IEJUTIOJIO3bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOICTBA IEIITIOI03bI: TUAPOIIN3, TOTydeHHE 3PUPOB 1eUTt0NI03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKcIepUMEHTAIbHbIE METObl M3YyYEHMsI BEIECTB M UX IPEBPAIIECHUI: PaCTBOPUMOCTD
pa3MyYHBIX CIMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHUE 3TUIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kajusi (BO3MOXHO HMCIIOJIb30BAaHUE BHIEOMATEPUAIIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxkcunom meau(ll)), peakius rimmepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
9KCHEPUMEHTAJIbHBIX 3aJa4 1o TeMaM «CrnupThl U GpeHonb, «KapooHoBbIe KUCIOTHI. ClI0KHBIE
3upbI».

A3oTcoaepxaniye opraHuyecKne coeiNHeHusl.

AMUHBI — OpraHu4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
annpaTUUecKue U apoMaTUYEeCKHe; IepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYI,
obmas (opmyna, U3oMepus, HOMEHKIAaTypa U (pu3nyeckue cBoiicTBa. XMMHUYECKOE CBOICTBa
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUIMPOBAHUE, B3aHMMOIEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHWINH — OpeJCcTaBUTeNIb aMUHOB apoMaTHueckoro psna. CTpoeHue aHwinHa. Bzaumuoe
BJIMSIHUE TPYII aTOMOB B MoJjekyje aHuinHa. OcOOEHHOCTH XMMHUYECKUX CBOMCTB aHMJIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenkiatypa u  usoMepus. OTnenbHble HpPEACTABUTENN  O-
AMHHOKUCIIOT: TNIMIMH, ajaHuH. duznuyeckue CBOWCTBA aMUHOKHMCIOT. XMMHUYECKUE CBOMCTBa
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHUYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHOM CBsA3H. buonornyeckoe 3HaueHHe aMMHOKHCIOT. CUHTE3 U THIPOIIN3
MENTUIOB.

benku kak mnpuponHsle monuMepsl. [lepBuuHas, BTOpUYHAs M TpPETHUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHbIE pEakluu Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIe, IeHATypalusl OEKOB NpU HarpeBaHWM, [[BETHBIE pEaKIUM Ha OCJIKM, pelIeHHe
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMo1eKy IsIpHBIC COCAUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHMI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJyeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIs U MOJMKOHICHCAIINS.

[TomumepHbIe MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, MOJUMETUIIMETaKpUIIaT, MOJTMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HarypanbHble (XJIOIOK, IIEPCTh, IIEIK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  cnenuanbHOrO  HazHadeHus  (TediaoH, KeBlap, AIIEKTPONPOBOJSAIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJTMMEpPHI).



DKCIepUMEHTaIbHBIE METOAbl M3YYCHHS BEIIECTB U WX IMPEBpAIICHUN: 03HAKOMJICHHE C
oOpasliamMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peLIeHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 Teme «Pacrno3HaBaHue MIacTMAcC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoseKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXIACHHE MOJEKYJISIPHOU (OPMYIbI OPTraHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00bEMY) TPOJIYKTOB PEAKIIMK M/UJIM UCXOTHBIX BEIIECTB, YCTAHOBICHNUE CTPYKTYPHOH (hOpMYIIbI
OPraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKUX CBOWMCTB WM CHOCOOOB IONTYYEHUS,
onpeJieJICHUE JOIU BbIX0Ia IPOYKTa PEAKIIUU OT TEOPETUUECKU BO3ZMOMXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzamnus MexnpeaMeTHBIX CBA3€M NMpHU M3yuyeHUU opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccudukamnus, HAOIIOJICHUE, HW3MEPEHHE, SKCIEPUMEHT, MOJCIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BEHIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSTHME BEIIECTBa, (PU3MUYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHu3m, sKocucTteMa, omocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA TUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OEJKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hble NCKOMaeMble, TOTLIHUBO.

TexHOoIorus: NMUILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIIBHOTO MUTAaHUS, MOIOIINE CPEICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3JEKTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TOAYPOBHU. ATOMHBIC
opourtanmu. Kiaccudukanus XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTANIsIM. DIEKTPOHHBIE KOH(QUTYpAllUH AaTOMOB DIIEMEHTOB
MEePBOTO—YETBEPTOTO TEPUOJAOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTyparyy HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonnueckuii 3akoH u llepuonnueckas cucremMa XumMuyeckux d3emMeHToB J[.H.
MenneneeBa. CBs3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyINIaM U
nepuoaam. 3HaueHue nepuoanyeckoro zakona J[.1. Menneneesa.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3U: KOBAJCHTHAs, MOHHAs, METaJUIMYECKasl.
Mexanu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEITOPHBIA. DHEPTHUs
U JuiiHA CBA3U. [loaspHOCTh, HAIIPaBIECHHOCTh U HACBIIIAEMOCTh KOBAJIECHTHOM CBsA3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMOIEKYISIPHBIE B3aUMOACUCTBUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIMHEHHUM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALNTUYECKUX
pemETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcruanbie pactBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJS BEHIeCTBa B
pacTBope, MOJIsIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIEHHBIE  PaCTBOPHI,
pacTBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OTJIENBbHBIX MPEJCTABUTEIICH HEOPTaHUIECKUX BEIICCTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIEHUS SHEPTUU MPU XUMUYECKHUX
peakusx. TernoBbie 3QPEeKThl XUMUUECKUX peakuuid. TepMoXuMUYecKue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Karanus u katanmu3aTopsl.

OOpatumbie u HeoOpaTHMble peakuMd. XUMHUYeckoe paBHoOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMUSIOUIME HA MOJOKEHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJIeHHE M KOHIIEHTpAIlMU BEIIECTB, y4acTBYIOMMX B peakiuu. [lpunnun Jle
[TaTense.

OnektponuTtnueckas aucconuanus. CuipHble U ciabdble  dneKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIOTHAs, HEHUTpalibHasl, 1eno4yHas. BogopoaHsliit
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiium noHHOro oomMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHS M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJT 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TPHCYTCTBUM KaTalU3aTopa, MOJIETH KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeneleHHe Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS PA3IHYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH PEaKIMu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumus.

ITonoxxenue HemetaiuioB B llepuomgmueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.U.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Du3nyecKkue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa).

Bonopoa. Tlonydenne, ¢uznueckre M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH M
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uipuabl. TOMIMBHBIE 371€MEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crocoObl MonydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpOBl. BakHeime KHCIOPOACOAEpKAIIUE COCIMHEHUS TajJOTeHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOMY4YeHHs rajioreHoB. [IpumMeHeHne rajioreHoB u
UX COEIUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHME Kuciopoia M o30Ha. Oxcuasl u
NEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KACTOTEI U uX coiu. OCOOCHHOCTH CBOMCTB CEepHOM KHCIOTHL. [IpuMmeHeHHWEe cepbl U e€
COCIMHEHU.

A3zor. Haxoxxnenue B mpupojnie, crnocoObl MONy4eHHs, (U3MUYEeCKHe U XHUMHUYECKUE
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxnenwe B mpupoje, crnocoObl moidydeHusi, GU3NYECKUe U XHUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U e€ COIu.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

VYriepon, HaxoXIeHHE B Tpupone. AJDoTporHble Momudpukanuud. Dusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriaepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COEAMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEKIO0, ero MoJly4eHue, BUAbI CTEKIIA.

[Tonoxxenne metannos B [lepuonnueckoil cucreMe XUMHYECKUX 371€MEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000J104eK aTOMOB MeTajuioB. O0mue pusnueckue cBOMCTBAa METAIIIOB.
[TpumeHeHne MeTaNIOB B OBITY U TexHHKE. CITaBbl METAJLIOB.

DNEeKTPOXUMUYECKUNA psifl  HampsbDkeHUH MeTtamioB.  OOmme crnocoObl  MOMy4eHHS
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIUTYPrus, deKTpomeTautyprus. Ilonarue o koppo3uu
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamioB |A-rpynmsl [lepuoanueckoil cuCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydyenue, pusnueckrue U XUMHUYECKUE CBOWCTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

Oo6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit CUCTEMBI XUMHYECKHX
DJIIEeMEHTOB. MarHuii © KaublMid: TMOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
MPUMEHEHHE IPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AOMUHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHble CBOICTBa OKCHJIAa M THUAPOKCHIA ATIOMHUHMA,
TUAPOKCOKOMIIIEKCHI aJTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB NoOouHbX noarpymnm (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

®uznyeckue U XMMUUYECKHUE CBOMCTBA XpoMa U €ro coequHeHui. OKCUapl U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u qUXpoMarhl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[ToryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. Baxueiimme
coenuuenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKHMCIINTENNbHbBIE CBONCTBA.



DuU3nYeCcKne U XUMUYECKHE CBOMCTBA XKeje3a U ero coeAMHeHnil. OKCUIbI, TUAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyyenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, Gu3NYECKUe U XUMUYECKUe CBOCTBA. AMOTEpHBIE CBOMCTBA OKCUAA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M MX MPEBPAILCHUM: HU3ydEeHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTamibl M CIJIaBbl», B3aWMOJCHCTBHUE ILIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
’Kese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJA U KaTMOHBI METAJIJIOB, B3aUMOJICUCTBUE THMAPOKCUIOB aJIOMHHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIEPUMEHTANIbHBIX 3aa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coenuHEHHs», «A30T U Gochop 1 UX COSTUHEHUS», «MeTauIbl TIaBHBIX TOATPYII,
«MeTtaibl MOOOYHBIX MOATPYIII.

XUMUA U )KUA3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoma). [IpoMblineHHbIe
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
€ro nocyiencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuiia HCMONB30BaHUSA
JIEKAPCTBEHHBIX MpenapaToB. Pollb XUMUK B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEAHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpaCcKu, CTEKJIO, KepaMuka. MaTtepuaibl
JU1s1 3NIeKTpoHuKH. HanotexHonoruu.

Pacuérnbie 3a1aun.

PacuéTter: Maccel BemiecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB MMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEAaKIMU, €CIU OJIHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOPE, JOJU BBIXOJA MPOAYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexpeamMeTHBIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH M HEOPTraHMYECKOW XWMHH B
11 xnacce ocymiecTBiIsSeTCsS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
TaK ¥ MOHATUM, IPUHATHIX B OTJCIBHBIX MIPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, d3JEKTPOH, IMPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTadoOJu3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpaduisi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XuMHU4ECKasi MPOMBIILIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIMA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JHMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUC POCCUNCKOM IpakJaHCKON
UJIEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAaMOCTOSITEIBHOCTH M CaMOOIPEIENIEHUIO;
HaJIMYMe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOY4YarOUIMXCS
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBuJIiaMd W HOpMaMM HNOBCIACHUS, HAINYUC
IIPaBOCO3HAHUS, FKOJIOTUUECKOM KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHbBIE
IUIaHBI.

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT cHOopMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW EATEILHOCTH 00YUJAIOMIUXCsl B MPOLIECCE pealln3alui
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE PE3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPaxaroT c(hOpMHUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKON JEATEIFHOCTH 00OYUJaIOMIUXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MNpEaACTaBJICHHUA O CONUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIEHUHN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM JesITeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOWICHHUA K HCTOPUYCCKOMY MW HAYYHOMY HACICAWIO OTE€YECTBECHHOM
XHAMUH,

YBa)KEHHsI K MpOIlecCy TBOpYECTBA B 00JACTH TEOPUH U TMPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIaHHBIE HAyKH €CThb pEe3YJNbTaT JJIUTEIbHBIX HAOIIOJICHHH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyada y‘-IéHI)IX " IPaKTUKOB,

UHTEpeca M TI03HABaTEeJIbHBIX MOTHMBOB B IIOJIYUEHHHM M TOCIEAYIOIIEM aHalu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOI'O IMTOBEACHMA,;

CIOCOOHOCTH OIICHUMBATh CHUTyalluHd, CBA3aHHBIC C XHMHUUYCCKHMHU ABJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IIOBEJACHHWE M IOCTYNKM CBOMX TOBAapHILEH C NO3MLUHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMA LEHHOCTeH 310pOBOro M 0e30macHoro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETCHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKOM JICSITEIIbHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQeccHil pa3TuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynymieil mpodeccuu U peaau3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON M COLIMATIBHOM CPEJIbI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIH30BAHUS JOCTIKCHUM XUMUU JIJIs PEIICHUs] BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIlled MPUPOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE HYKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, ONbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYpPOBHIO pa3BUTUS HAyKU U
00IIECTBEHHON PAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbI U YEIOBEKAa, B IMO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBHJIM3AIMH: B €&
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH II00ATBHBIX MTPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00ecTeueHnH yCIOBUN YCTICIITHOTO TPYAA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHSI 1e]1aTh 000CHOBAaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS TAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISI PEIICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe Pe3yIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS MEXIUCHUIUTMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U cienu(uKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOMIOICHNEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  yueOHble  JAeHCTBUS  (TMO3HaBaTelbHblE,  KOMMYHHKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00y4YaroInXxcs;

CIIOCOOHOCTh ~ OOyHarolIUMXCsl  MCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble y4yeOHble AEUCTBUS B IO3HABATEIbHOH U
COLMAJIBHON MPAKTHUKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYEOHBIMHU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUSA

1) 6a30Bble JJOorMYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNsATh LENU JeATeIbHOCTH, 3aJaBas MHapaMmMeTpbl U KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHM M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITUS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHABIUBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTY N3Yy4aeMbIMH SIBJICHUSMU;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIE, JIEAYKTUBHBIE, II0 AHAJOTHUM),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIECCE MO3HAHUS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — @pU pElIeHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 33/ay, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMUYECKHUX PEAKIIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O TIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOpMyTUPOBAHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHHUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATENBHOMY TIIOMCKY METOJOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE TocoOus, pecypcel MHTepHera),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCcTaBICHUs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbl NpPU IOHCKE M O0TOOpe
uH(popMalnu, He0OXO0AUMOM J1J1s BBITIOJHEHUS YUe€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

npruoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAOAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYXIAEMOM TEMBI B X0JI€ TMAJIOTa U/UITH JUCKYCCHH,
BBICKA3bIBATh UJIEHU, (l)OpMy.]'II/IPOBaTB CBOHU npennonceHI/m OTHOCHUTCJIBbHO BBIIIOJTHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUENd pe3yabTaTOB I103HABATEIBHOU ACSATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, MNPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anuy y4eOHOro MpoekTa, u (hopMyaupoBaTh BBIBOJBI 110 pe3yJbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMS MTO3UIMKA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.



PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESTEIBHOCTS,
ompezensst e€ menu M 3aJadd, KOHTPOJIMPOBATh M M0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeUlaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4eHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBI IO XMMHHU Ha yriyOJIEHHOM YpOBHE Ha
YPOBHE CpeJHEro oOLero oO0pa3oBaHMs BKIIIOYAIOT crienudpuuecKue A y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsI M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUIO HOBOT'O 3HAHMSI U MPUMEHEHUIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKKEe B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBA3aHHBIX C XUMHUEH. B mporpamme 1mo XMMHUM IPEAMETHBIE PE3yJbTaThl IIPEACTABICHBI 110
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs OTPaXkKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHHUI: O MECTe W 3HAYEHUHW OPTraHWYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ PO B 00ECIeUeHUN YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA B
peltieHuu mpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M THUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpUaloOB, HOBBIX HCTOYHHUKOB HHEPIUU, B OOeCleYeHUU
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMHUPOBAHUN MHUPOBO33PEHUS U OOILEH KyJIbTyphl
YyeJloBeKa, a TakKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATAIOIINE
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M DJIEKTpOHHas o00ojoYka atoma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aTOMa, TMOpUIM3alusi aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIEHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAs Macca, MOJISPHBIM O0O0BEM, YIIEpOAHBIA CKeJeT,
GyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAaHCTBEHHas (reoMeTpuyecKas, ONTHuYecKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpraHUYECKHUE COCIAMHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3akoH . M. MenneneeBa, Teopusi CTpOCHHS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUST MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS W TMPEBpalleHUs] DSHEPIUM MpPH XUMHUYECKHX peaKkIUsaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMWMHM, MHUPOBO33PEHUECKHE 3HAHHU, JIEKAIIUE B OCHOBE IOHMMAaHUS
OPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKUX SIBIICHUW; TMPEJCTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUWid, TEPMOAMHAMHUYECKMX MW KHHETHYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB M TPYII aTOMOB B MoJieKylaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dakronorunueckue cBeneHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301IaCHOM UCTIOIb30BAHUH BAKHEHIITNX OPraHUYECKUX BEIIECTB B OBITY



U TPAKTHUYECKON JeATENbHOCTHM YEJIOBEeKa, OOIIMX HAay4YHbIX MPUHIHUIAX XUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOA, TIepepaboTKu HedTn);

c(OPMHPOBAHHOCTh YMEHUH: BBISIBIATH XapaKTEpHbIC MPU3HAKH MMOHITHH, yCTAaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COECIMHECHUI;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO CUMBOJIHMKY JJIsi COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYJ OPraHUYECKUX BEIECTB;

COCTaBIISITh ypaBHEHUS XHMMHUYECKUX pEaKkUMid UM  pacKpbplBaTb HUX  CYIIHOCTb:
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIUH  IMOCPEICTBOM  COCTABICHHS  AIIEKTPOHHOTO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBATh MOJIEIM MOJEKYJT OpPraHMYECKUX BEIIECTB Ui WJUIIOCTPAIlMM  HX
XUMHYECKOTO M POCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MIPUHAIIC)KHOCTh U3YUYECHHBIX OPTraHUIECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K OMPEACIEHHOMY KIIacCy/TpyIile COeAMHEHUHN, TaBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUIS  OTACTBHBIX MPEICTABUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTWICH, TOJYOI,
[JIMIEPUH, STWICHTIUKONb, (eHos, (OopMaNbIeTHa, aneTaabAeTH, AaleTOH, MypaBbUHAS
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TJIUIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUITUH, TUBUHUII, U30MPEH, XJIOPOMPEH, CTUPOI U JIPYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACNATh BUJ XUMHUECKOW CBS3M B OPraHHMYECKUX
COCMHEHUSX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKHX
BemecTB A. M. byriepoBa a1 0oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHE, (HU3UUECKHUE U
XUMHUYECKHE CBONCTBA TUIIMYHBIX MPEJCTaBUTENEH pa3IuYHBIX KIACCOB OPTAHUYECKUX BEIECTB:
QIKaHOB, IHUKIIOAIKAHOB, AJIKEHOB, AJKaJMEHOB, AIKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTMHEHUH | aMUHOB, aMHHOKHCIIOT, OEJTIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBA3b MEXKAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINIA ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (hOPMYIL;

c(OPMHPOBAHHOCTh yMEHHUS TIOATBEP)KIATh Ha KOHKPETHBIX MPHMEPax XapakTep
3aBHCUMOCTH PEaKIIMOHHON CIMOCOOHOCTH OPTraHMYECKMX COEIWHEHHWH OT KPAaTHOCTH W THIIA
KOBaJICHTHOU CBSI3U (G- U T-CBS3M), B3AMMHOTO BIMSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh HCTOUYHUKH YTIEBOJOPOIAHOTO CHIPBS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
POJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
NO3HAHUS — HaOJIOJEHUM, W3MEPEHUH, MOJICIIMPOBAHUH, SKCIIEpUMEHTE (pealbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHLHOU
NEeSTeIbHOCTH — aHalIM3 WU CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTEMAaTH3alluiO, BBISBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — JIJIsl U3YUEHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUAMU U
OpPEICTAaBICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHbIX TIPEAMETOB s Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUajIbHOIO €AUHCTBA MHUpPA, UCIOJb30BAaTh CUCTEMHBIE 3HAHUS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyram u
YPaBHEHHUSIM XUMHUYECKUX PEaKIMil C MCIOIb30BaHHUEM (PH3MYECKUX BEIWYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOJYKTaM CrOpaHUsl, IJIOTHOCTU ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: POTHO3UPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKOH 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOJACTBEHHON JESTEIbHOCTU
4eJI0BEKa, CBA3AHHOM C mepepadOTKO BeIIeCTB, HCIOIb30BATh IMOJTYYEHHbIE 3HAHUSA JUIS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCHEPUMEHT (IIOJTY4YE€HUE U U3YUYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB M  KUCIOPOJACOJAEPKAILMX OpPraHMYECKHX BEILECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofeHreM IMpaBwil  0e30macHOro oOpalieHusi C  BEleCTBAMU M J1JaOOpPaTOpHBIM
o0opynoBaHueM, (opMyIupoBaTh LENb HCCIEIOBAHUSA, NMPEACTABIATh B Ppa3IMuHON (opme
pe3ysbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOnrofaTh IMpaBWila AKOJIOTUYECKH I1€JIeCO00pa3HOro MOBENEHUs B OBITY M TPYIAOBOMH
JEATEIIBHOCTH B ILIEJIAX COXPAHEHUS CBOErO 370POBbs, OKpYXKarolled NPHUPOIHON cpeasl H
JOCTHXKEHUS €€ yCTONYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO JEWCTBMSI HA JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIci mmoka3areis [1/1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMK B pa3lIMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi HMH(popmanuu, MHTepHET M Jpyrue), KpUTHYECKH AaHaJIM3UPOBATh XMMUYECKYIO
uHpOopMalrio, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHH C MOCTABJICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeOpraHudecKas XUMHs»
OTpaXKaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUHU MPOOJIEM IKOJOTHUECKOM,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PA3BUTHHM MEAWIMUHBI, CO3JAaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIb30BAHUSA, B JOPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKH 0OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPHUPOIHOM Cpene;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATarollue
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBL, JIEKTPOHHAs: 000JI0YKa aToMa, S-



, Pp-, d-atoMHble OpOWTaANH, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aroma, THOpHIAM3aIus
ATOMHBIX OpOWTaneil, WOH, MOJCKYyJa, BaJCHTHOCTh, JJIEKTPOOTPHIIATEIHHOCTh, CTEICHBb
OKUCJICHUSI, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKUUs, PACTBOP, SJIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMALUsA, CTENEeHb JOUCCOLMAlMU, BOJOPOJHBIM  IOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOWH 3PPEKT XMMUYECKON peaKiiy, CKOPOCTh XUMUYECKOH
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl 3IEKTPOJIUTUUYECKOU
aucconmanuu, nepuogudyeckuid 3akoH (.M. MenneneeBa, 3aKOH COXpAaHEHMsI MacChl BEILECTB,
3aKOH COXPAHEHMS M IMPEBPAIICHUS HEPIrUy IPH XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUs, JEXKAIlMe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHUM; COBPEMEHHBIEC MPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMUYECKUX PEaKIUd, TEPMOJUHAMUYECKMX U KHUHETUYECKHX 3aKOHOMEPHOCTSX HX
MpPOTEKaHUs, O XHUMHYECKOM DPaBHOBECHH, pacTBOpaXx W  JHUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH MAEATEIhbHOCTH YelOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU IMOHATUM, YCTAaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMUMHUYECKYI0 CHUMBOJIMKY JUJISI COCTABJICHMS
dbopMya BEHIECTB W ypaBHEHUN XMMHYECKUX PEAKIMi, CHCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHAaIbHBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIENSITh BAIIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B COCIMHEHHSX, BUJl XUMHYECKOM CBSI3W (KOBAJICHTHAs, MOHHAs, METAJTUHYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOWMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO HUX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3IW4YHbIM IpHU3HAKaM (YHMCIy U COCTaBYy pearupyrommx
BEIIECTB, TEIUIOBOMY J(PQEKTy peaklud, H3MEHEHUIO CTENeHEH OKHCICHHUS DJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajau3atopa W JPYTHe), CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHS U
KPUTEPUU JJI KITaCCU(PUKAIMHI U3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. W.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JIEMEHTOB NEepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr J[.H.
MennieneeBa, UCHOJb3Ysl TMOHITHS «IHEPTETUUYECKUE YPOBHU», «IHEPreTUUYECKUE MOTYPOBHU,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXIEHHOE JHEPreTHUECKHE COCTOSHHUSI
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEMHEHMH 10 nepuojaM u rpynmam Ilepuoanueckoit cucremsl . 1. MeHnneneeBa, BAJICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEpPU30BaTh (OMUCHIBATh) OOIMHME XUMHYECKHUE
CBOICTBa BEIIECTB PA3IUYHBIX KJIACCOB, NOJITBEP)KIATh CYLIECTBOBAHME IEHETUYECKOW CBS3U
MEXy HEOPTraHUUECKUMU BEIIECTBAMHU C MIOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPECTBOM COCTABICHHS JICKTPOHHOTO OajlaHca 3THX PEaKIHii; peakiuii HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c()OPMUPOBAHHOCTh yMEHHS OOBICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4y€TOM MX DHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUs CKOpPOCTU
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHYECKOT0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuuiun Jle HlaTtense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTb XMMHUECKHUE PEAKIINH, JIEKaAIIIE B OCHOBE
MPOMBIIIUICHHOTO TOJYyYEHUs CEepPHOM KHUCIOThI, aMMHaKa, OOIIMEe Hay4YHbIC MPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCOO00Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-TIONb3a,;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAy4YHOIr'O MO3HAHUS SIBJICHUI
OpUpoAbsl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAaHUHM BEUIECTB W JJs OOBSICHEHUS XUMHUYECKUX SIBICHHIA,
HUMEIOLINX MECTO B MIPUPOJIE, IPAKTUUECKOH 1€ATEIbHOCTH Y€JIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISTH B3AUMOCBSI3b XUMUYECKUX 3HAHUHN C TTOHSATUSIMU U
MPEJCTaBICHUSIMA  JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB s 0OojJee OCO3HAHHOTO
MOHUMaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEI[ECTBA, MACCE WM 00BEMY OJHOTO M3 YHYAaCTBYIOIINX B PEAKIIUU
BEIIIECTB; TEIUIOBOTO 3(peKTa peakiuu; 3HaYeHUs BOJOPOIHOTO TOKa3aTels paCTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAINM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PeaKluH, €CIM OJHO U3 MCXOJHBIX BEUIECTB JIaHO B BHUJE PacTBOpa C ONpPEIEIEHHON
MAacCOBOM J10JIed pacTBOPEHHOTO BEUIECTBA WM JaHO B W30BITKE (MMEET MpPUMECH); TOIU
BBIXO/Ia MTPOJIYKTa PeaKkiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CAaMOCTOATEILHO TJIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIIEPUMEHT (MIPOBE/IEHUE peaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI HHINKATOPOB,
W3YYCHHUE BIUSHUS PAa3NUYHBIX (AaKTOPOB Ha CKOPOCTh XMMHUYECKOM peaklnu, pelieHue
AKCIIEPUMEHTAJIbHBIX 3a/a4 1o TeMaMm «Metamb» U «HemeTtamisl») ¢ coOmoaeHneM NpaBUil
Oe3omacHOro oOpalieHus C BellecTBaMHM U J1a00opaTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTaBIATh B pa3iuyHoW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBAThH UX JOCTOBEPHOCT;

c(hOopMUPOBAHHOCTh YMEHHI: COOIOIATh MPaBUiia MOJIb30BAHUS XUMUYECKON MTOCYI0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU
M0 BBHIMOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, AKOJOTMUYECKU IEeIeCO00pa3HOTO
MOBEICHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEISIX COXPAHCHHUS CBOETO 3/I0POBBS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAThH



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OINPEACIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [TJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydyeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoil uHGopMmanuu, VHTepHET U [pyrue), KPUTHUECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHpOpMalnio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.
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OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







n/n

Tema ypoka

[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
MPEJCTaBICHHE O MHOTO00pa3uu
OPraHNYeCKUX COCTUHEHUHN

DIEeKTPOHHOE CTPOCHUE aToMa
yriaeponaa (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHbIE BO3MOXHOCTH aTOMa
yriaepoaa

XuUMHUYECKas CBA3b B
OpPraHUYECKUX COCIUHEHHUSIX.
MexaHu3msbl 00pa3zoBaHUs
KOBaJEHTHOM CBS3H, CITOCOOLI
pa3pbiBa CBA3EH

Teopus cTpoeHHs OpraHMYEeCKUX
coequHenunit A. M. byrneposa
Bunel usomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE
3¢ dexTH B MOJIeKyIax

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

Bce
ro

KoHnTpoJibHbIE
padoTbI

IIpakTHyeckue
padoTbI

JarTa uzydyenus

01.09.2023

06.09.2023

07.09.2023

08.09.2023

DJIeKTpoHHbIe U pOBbIE
o0pa3oBaTe/bHbIE PeCypChl

VYpoxk (POILI)
https://resh.edu.ru/subject/lesson/61
49/start/170388/

https://www.youtube.com/watch?v
=dsx|PuChhfw

https://www.youtube.co
m/watch?v=dglhaCXa fO0

bubmuoreka [JOK
https://lesson.edu.ru/lesson/c935a58
c-ab0e-4¢59-9dcf-20517ae4b52¢
https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://www.youtube.com/watch?v=dsxIPuChhfw
https://www.youtube.com/watch?v=dsxIPuChhfw
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03

OPraHUYeCKUX COCIUHEHUHN

[IpencraBnenue o
KJIacCU(PUKALINK U
CUCTEMaTHYEeCKass HOMEHKJIATypa

6490554/izomeriia-izomery-
6490525/re-89f4bcdf-9ac1-4184-
bcd8-eceche6fee03

bubmuoreka [JOK

(IUPAC) oprasieckux semects 14.09.2023 https://lesson.edu.ru/lesson/726ee09
9-e1a9-410f-b8be-b4ch589aeadl

Knaccudukanus peakuuii B

OpraHNu4eCKON XUMHH

AJIKaHBI: TOMOJIOTHYECKHUH P,

oOmrast popmysa, HOMEHKJIATypa U bubnnorexa LIOK

H30MEpHS, HEKTPOHHOE K https://lesson.edu.ru/lesson/4da315

MIPOCTPAHCTBEHHOE CTPOCHUE 15.09.2023 05-652d-4916-9e 7c-56¢880390024

MOJICKYIT Ypox (POLLL .
https://resh.edu.ru/subject/lesson/61

dDmqueCKHe U XUMUYECKUE 51/start/149993/

CBOICTBa aJIKaHOB

HaxoieHne ankaHoB B IpUpOJIE. https://multiurok.ru/files/urok-

CriocoObl TTOTy4eHUS U 21.09.2023 prezentatsiia-po-khimii-alkany-10-

HpYMEHEHHE ATKaHOB klass-1.html

[uknoankansl: obmas Gopmyia,

HOMEHKJIaTypa U U30Mepus,

0COOEHHOCTH CTPOEHUS U

XUMHYECKHUX CBOMCTB, CIIOCOOBI

ITOJIy4YEHUS U IPUMEHEHUE 99 09.2023 https://nsportal.ru/shkola/khimiya/li

Pemenue pacu€THpIx 3a1a4 Ha
ONPEACIICHUE MOJIEKYISPHON
(hOopMyIIbI OPraHuYEeCcKOTOo
BEIIEeCTBA MO MAaCCOBBLIM JIOJISIM
aTOMOB DJIEMEHTOB, BXOIAIINX B

brary/2018/05/13/tsikloalkany



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://multiurok.ru/files/urok-prezentatsiia-po-khimii-alkany-10-klass-1.html
https://multiurok.ru/files/urok-prezentatsiia-po-khimii-alkany-10-klass-1.html
https://multiurok.ru/files/urok-prezentatsiia-po-khimii-alkany-10-klass-1.html
https://nsportal.ru/shkola/khimiya/library/2018/05/13/tsikloalkany
https://nsportal.ru/shkola/khimiya/library/2018/05/13/tsikloalkany

ero cocraB. Cucremarusanus u
000011IeHNE 3HAHUH I10 TEME

AJIKEHBI: TOMOJIOTUUECKUH PsiJI,
obmrast popmysa, HOMEHKIATYPA,
ANIEKTPOHHOE U

VYpoxk (POIII)

9 HPOCTPAHCTBEHHOE CTPOCHHE 28.09.2023 https://resh.edu.ru/subject/lesson/54
12/start/212563/

MoJiekys. CTpyKTypHas ¥ IIUC-
TpaHC-U30MEPHS ATKCHOB
dusnueckue U XUMUYECKUE
cBoiicTBa ankeHoB. [IpaBuio bubnnoreka [JOK

10 MapKkoBHUKOBa 29.09.2023 https://lesson.edu.ru/lesson/05ab59
CriocoObl nostyueHust u 25-ba8e-499e-840b-70b5e8db71ae
MPUMEHEHHE AJIKCHOB
IIpaktuyeckas padora Ne 1 o bubanoreka [IOK

11 teme "lloiydenue sTuieHa u 06.10.2023 https://lesson.edu.ru/lesson/53cd23
U3Yy4YE€HUE ero CBOUCTB" 79-2a45-43b1-9f67-7ebcdaf03ce0
Perienue pacuérHpIX 3a1a4u Ha
ONpeACIICHUE MOJIEKYISIPHON bubmorexa [IOK

12 12.10.2023 https://lesson.edu.ru/lesson/7dada02
(optyztbt OpraHHieckoro 7-8448-418f-b416-fhaledd4abéd
BeIIeCTBa
AJNKaueHbl: CONPsHKEHHBIE,
M30JIMPOBAHHbIE,
KyMynupoBaHHbie. OcoOOeHHOCTH
3)31’:[K}'Irporl)moro CTPOEHUS bubmorexa [IOK

13 X UMIeCKILE CROMCTEA 13.10.2023 https://lesson.edu.ru/lesson/6df2339

3 3-6f08-4b9f-ae01-a983b95b854a

COIMPAKECHHBIX JTUCHOB
CriocoObI nostyueHust u
MPUMEHEHHE AJIKaTUCHOB

14 AJKWHBI: TOMOJIOTUYECKHH PSI, 19.10.2023 bu6mmoreka [IOK



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a

obmrast popmysa, HOMEHKIATYPA,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI, (PU3NIECKHUE CBOWCTBA
XUMUYEeCKHEe CBOMCTBA aIKMHOB

KauecTBeHHbIe peakiuy Ha
TPOMHYIO CBSI3b

https://lesson.edu.ru/lesson/05¢9a92
9-6741-4d7c-84b5-009a92468356

https://chemege.ru/ximicheskie-

15 20.10.2023 ] )
CriocoObl TTOTy4eHHS U svojstva-alkinov/
MIPUMEHCHHE aJTKUHOB
PellICHIC 3a1a4: DACYETEL 10 https://infourok.ru/prezentaciya-po-
16 ST P . 26.10.2023 himii-na-temureshenie-zadach-po-
ypaBHeHmo XUMHUYCCKOU peaKHI/II/I . ..
organicheskoy-himii-
https://nsportal.ru/shkola/khimiya/li
17 CI/ICTeUMaTI/I?»aI_II/I}I U 0000111eHNE 97 10.2023 brary/2018/05/31/nepredelnye- _
3HAHUHU 110 TEME uglevodorody-obobshchayushchiy-
urok-v-10-m-klasse
ApEeHBI: TOMOJIOTUYECKUH DS,
ob1as ¢popMyaa, HOMEHKIATYpa.
OJeKT ((I))Hioz u P Ypox (POIID
18 p 09.11.2023 https://resh.edu.ru/subject/lesson/47
MIPOCTPAHCTBEHHOE CTPOCHUE 75/
MOJIeKYJ O€H30J1a U TONMyoa, X —
¢u3nueckue cBoicTBa
XHUMUYECKUE CBOWCTBA aPEHOB:
€aKI[IH 3aMeEIECHUS PEAKIUN Bubmorexa [IOK
19 P P 10.11.2023 https://lesson.edu.ru/lesson/d86d7d
MIPUCOEINHEHUS, OKUCIICHUE 00-d5h4-491d-aded-c3ddal9feefs
TOMOJIOTOB OeH30I1a
https://www.yaklass.ru/p/himija/10-
20 Oco0EHHOCTH XUMHYECKUX 16.11.2023 klass/uglevodorody-6579439/areny-

CBOMCTB CTUPOJIA

svoistva-poluchenie-i-primenenie-
6912880/re-e50d1927-208a-472c-



https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://chemege.ru/ximicheskie-svojstva-alkinov/
https://chemege.ru/ximicheskie-svojstva-alkinov/
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-
https://nsportal.ru/shkola/khimiya/library/2018/05/31/nepredelnye-uglevodorody-obobshchayushchiy-urok-v-10-m-klasse
https://nsportal.ru/shkola/khimiya/library/2018/05/31/nepredelnye-uglevodorody-obobshchayushchiy-urok-v-10-m-klasse
https://nsportal.ru/shkola/khimiya/library/2018/05/31/nepredelnye-uglevodorody-obobshchayushchiy-urok-v-10-m-klasse
https://nsportal.ru/shkola/khimiya/library/2018/05/31/nepredelnye-uglevodorody-obobshchayushchiy-urok-v-10-m-klasse
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/4775/
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891

Pemenue pacuéTHpIX 3a7a4 Ha
orpezieNieHue MOJIEKYIIpHOU

9ca9-551509613891
https://nsportal.ru/sh
kola/khimiya/library/2
020/02/13/algoritm-

21 (hopMyJTBI OPTaHHUYECKOTO 17.11.2023 resheniya-zadach-na-
BerecTBa CriocoObI OTYYCHUS U vyvod-formuly-
IIPUMEHEHUE aPEHOB organicheskih
I'eneTrueckas CBSI3b MEXKIY
Pa3IMYHBIMH KJIACCAMU

JIEBOJIOPOIOB
29 ;r R H1OPOR 93.11.2023 https://www.youtube.com/watch?v
acu€Thl 10 ypaBHermM A1 —18GKahHiexs
XUMHUYECKUX PEaKIIUi.
Cucremarusanus 1 0000IeHnE
3HaHUH MO TeMe
[Ipupoansiii ras. [lonytHsie bubnuoreka [IOK

23 HedTsHBIe Ta3el KaMeHHbIH yTrob 24.11.2023 https://lesson.edu.ru/lesson/99557a
U NIPOAYKTHI €r0 NepepaboTKu 5e-2221-43e0-97b8-983de535c44d
Hedtp u ciocoOs! €€
nepepadotku. [Ipumenenue
MIPOJYKTOB MepepadoTku HehTH Ypox (PILII)

24 30.11.2023 https://resh.edu.ru/subject/lesson/61
['eneTrueckas CBsSI3b MEKIY 48/

Pa3TUYHBIMH KJIaccaMu T
YIJI€BOJIOPOIOB
l"anorenonponsBoHbBIE
YTJI€BOIOPOAOB: AJIEKTPOHHOE
https://www.youtube.com/watch?v
25 CTPOCHHE; pEaKIIUN 3aMEIICHHS 01.12.2023 . v

rajoreHa
JlelicTBHe 1Ieno4e Ha

=KeTolphJbY8



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
https://www.youtube.com/watch?v=18GKghHjex8
https://www.youtube.com/watch?v=18GKghHjex8
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
https://www.youtube.com/watch?v=KeTolphJbY8
https://www.youtube.com/watch?v=KeTolphJbY8

26

27

28

29

30

TaJIOTEHITPOU3BOTHBIC.
BsaumogeiicTBue
JUATAJIOTeHAJIKaHOB C MarHUEM U
LIMHKOM

Cucremaruzanys 1 00001enme
3HAHUM 10 pas3aeiy
"VrieBomopoasr"

KonTponbhas padota no teme
"YraneBonopoast"

[IpenenbHbIE OHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH Psif,
oOmrast popmyna, CTpoeHue
MOJIEKYI1, U30MEpHs,
HOMEHKJIaTypa, Kiaccupukamus,
¢bu3nveckne CBONCTBA

XUMHYECKHE CBOMCTBA
MPEIEIbHBIX OJJHOATOMHBIX
cupToB CriocoObI OMTyUeHUs: U
MIPUMEHEHNE OJJHOATOMHBIX
CIIUPTOB

ITpoctbie 3¢upbl: HOMEHKIIATYpa
U U30MepHsl, 0COOEHHOCTH
bU3NYECKUX U XUMUYECKUX
CBONCTB

MHOroaroMHsble CIIMPTHI:
STUJICHTJIMKOIb U TIIMLEPUH, UX
¢busnyeckue 1 XUMHUECKUE
CBOMCTBA

07.12.2023

08.12.2023

14.12.2023

15.12.2023

21.12.2023

bu6mmorexa [IOK
https://lesson.edu.ru/lesson/6abf168
0-4eb5-46f2-8ea5-44d63cccf518

VYpoxk (POILI)
https://resh.edu.ru/subject/lesson/47
69/

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/5439c1
8b-7440-4b6f-bf84-c04fa4d71694f

https://infourok.ru/avtor-goncharov-
t-prezentaciya-po-himii-prostie-
efiri-klass-2841335.html

bu6mmorexa [IOK
https://lesson.edu.ru/lesson/461aa9c
8-c0ef-4827-a8e5-d12a0bedc826



https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4769/
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826

CriocoObI mosryueHust u
HNPUMEHEHHE MHOIOATOMHBIX
CIIUPTOB

DeHOoJI: CTPOCHUE MOJIEKYIIbI, VYpoxk (POIII)

31 ¢du3nveckrue CBONCTBA. 22.12.2024 https://resh.edu.ru/subject/lesson/57
TokcuunocTs (heHoma 27/
XuMHYecKue CBOMCTBa (heHoIa bubnmoreka [JOK

32 CriocoObI mosryueHust u 28.12.2024 https://lesson.edu.ru/lesson/649883
npuMeHeHne GpeHona b8-7c5f-4f16-896e-10a2278b08f1
[IpakTuueckast padborta No 2. . .
T —— https://infourok.ru/prakticheskaya-

33 "p 29.12.2024 rabota-9-po-teme-spirty-kurs-
3ana4 1o reme "CroupThl U ) -

reshenie-eksperimental

benonsr"
Cucremaru3anus U 0000IICHIE bu6mmoreka [IOK

34 3HaHu 10 TeMe «CHUPTHI. 11.01.2024 https://lesson.edu.ru/lesson/649883
®enon» b8-7c5f-4f16-896e-10a2278b08f1
AJNBIETUIBI U KETOHBI:
ANEKTPOHHOE CTPOCHHE
KapOOHUJILHON TPYIIIIHI; Ypox (PIII)

35 ’ 12.01.2024 https://resh.edu.ru/subject/lesson/47
TOMOJIOTHYECKHUE PSJIbI, 001I1as 76/
dbopMmyna, uzomepus u —
HOMEHKJIATypa
Anpaeruapl U1 KETOHBI: bu6mmoreka [IOK

36 ¢du3nveckre CBONCTBA; peaKkIiu 18.01.2024 https://lesson.edu.ru/lesson/8664b3
MIPUCOEAUHEHUS 19-0ba3-4945-b076-cb7ae5858b90
P https://infourok.ru/teh-karta-uroka-

CAKCLUITH ORHCICHIA H o-himii-himicheskie-svoystva-
37 KaueCTBEHHBIC PEAKIINH 19.01.2024 :

AJIbACTUI0B U KETOHOB

aldegidov-i-ketonov-klass-
3834719.html



https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://infourok.ru/prakticheskaya-rabota-9-po-teme-spirty-kurs-reshenie-eksperimental
https://infourok.ru/prakticheskaya-rabota-9-po-teme-spirty-kurs-reshenie-eksperimental
https://infourok.ru/prakticheskaya-rabota-9-po-teme-spirty-kurs-reshenie-eksperimental
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://infourok.ru/teh-karta-uroka-po-himii-himicheskie-svoystva-aldegidov-i-ketonov-klass-3834719.html
https://infourok.ru/teh-karta-uroka-po-himii-himicheskie-svoystva-aldegidov-i-ketonov-klass-3834719.html
https://infourok.ru/teh-karta-uroka-po-himii-himicheskie-svoystva-aldegidov-i-ketonov-klass-3834719.html
https://infourok.ru/teh-karta-uroka-po-himii-himicheskie-svoystva-aldegidov-i-ketonov-klass-3834719.html

CriocoObl TTOTY4eHHS aJTbICTHIOB

https://infourok.ru/prezentaciya-po-
himii-na-temu-sposoby-

38 25.01.2024 polucheniya-aldegidov-i-ketonov-
U KETOHOB )
10-klass-uglublennyj-uroven-
6699389.html
OIHOOCHOBHBIC MPEICIbHBIC
KapOOHOBBIEC KHCIIOTHI,
0COOEHHOCTH CTPOCHHS UX bubmorexa LOK
39 voekvi M30MeDis 1 26.01.2024 https://lesson.edu.ru/lesson/b4feaa0
y P 4-3438-4b57-a3ec-ba0f9fe63c0d
HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3MYecKHe CBOMCTBA
XUMHUYECKUE CBOUCTBA
Hpe)]eJ'IBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT https://nsportal.ru/shkola/khimiya/li
40 OCco0EeHHOCTH CBOWCTB 01.02.2024 brary/2015/04/01/himicheskie-
MYPaBbUHOW KUCJIOTBHI. svoystva-karbonovyh-Kki
MHoroo0pa3ue kapOOHOBBIX
KHCIIOT
Oco0eHHOCTH CBONCTB:
HENpeAEIbHbIX U apOMaTUYECKUX . . .
KapBOHOBEIX, TMKAPGOHOBHIX https://videouroki.net/razrabotki/mn
41 P . P ’ 02.02.2024 oghoobraziie-karbonovykh-
TUIPOKCUKAPOOHOBBIX KHCIIOT. Kislot html
[IpencraBuTeNnn BHICIIUX
KapOOHOBBIX KHUCIOT
[TonsiTHE O MPON3BOIHBIX ) )
KADGOHOBBIX KHCIOT https://infourok.ru/prezentaciya-po-
42 C p 5 08.02.2024 himii-na-temu-proizvodnye-
TIOCOOBI OTYHCHUA 1 karbonovyh-kislot-4034646.html
MIPUMEHEHHE KapOOHOBBIX KUCIOT
https: . . h?
43 CrnoxxHbie 3UpBHL: 09.02.2024 Hps:/ A youtuibe. com/wateh?v

=Dh0Os9mkpURO0



https://infourok.ru/prezentaciya-po-himii-na-temu-sposoby-polucheniya-aldegidov-i-ketonov-10-klass-uglublennyj-uroven-6699389.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sposoby-polucheniya-aldegidov-i-ketonov-10-klass-uglublennyj-uroven-6699389.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sposoby-polucheniya-aldegidov-i-ketonov-10-klass-uglublennyj-uroven-6699389.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sposoby-polucheniya-aldegidov-i-ketonov-10-klass-uglublennyj-uroven-6699389.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sposoby-polucheniya-aldegidov-i-ketonov-10-klass-uglublennyj-uroven-6699389.html
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://nsportal.ru/shkola/khimiya/library/2015/04/01/himicheskie-svoystva-karbonovyh-ki
https://nsportal.ru/shkola/khimiya/library/2015/04/01/himicheskie-svoystva-karbonovyh-ki
https://nsportal.ru/shkola/khimiya/library/2015/04/01/himicheskie-svoystva-karbonovyh-ki
https://videouroki.net/razrabotki/mnoghoobraziie-karbonovykh-kislot.html
https://videouroki.net/razrabotki/mnoghoobraziie-karbonovykh-kislot.html
https://videouroki.net/razrabotki/mnoghoobraziie-karbonovykh-kislot.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://www.youtube.com/watch?v=DhOs9mkpUR0
https://www.youtube.com/watch?v=DhOs9mkpUR0

TOMOJIOTHUYECKUH PsiJI, o0IIIast
dbopmyiia, u3oMepus 1
HOMEHKJIaTypa

DU3NYECKUE U XUMUYECKUE
CBOMCTBa 3(UPOB
Pemenne pacu€THbIX 3a1a4: 110

https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-
6850158/stroenie-i-svoistva-
slozhnykh-efirov-6813179/re-

44 YpaBHEHUIO XUMHYECKOU 15.02.2024 487578bb-468d-47db-9e58-
peaKkIuu, Ha OIpeiesieHre 8629489269¢h
MOIICKYIIAPHOM hOpMYIIbI https://www.youtube.com/watch?v
OpPraHUYECKOTO BEIIECTBA =AFuKtpTg2c0
[IpaxTnueckas padora Ne 3.

45 Pemenue skcnepuMeHTaIbHBIX 16.02.2024 https://lesson.edu.ru/lesson/9834d4
3aja4 1o reme "KapOoHoBbIC o 08-386d-444a-8de3-7efba8b98cdb
KkucIoThl. CoxHbIe 3pupbr"

46 Kupsr: CTpOGHI/Ie: dusnueckue u 99 02.2024 https://resh.edu.ru/subject/lesson/59
XUMHUYECKHE CBOICTBA (THIPOIU3) 52/

Oco0eHHOCTH CBOMCTB KUPOB,

coJiepKalnX OCTaTKU

HENPEeICTbHBIX KUPHBIX KHCIIOT. Bu6morexa LIOK

Xupsl B mpupoze https://lesson.edu.ru/lesson/71ac43f

47 MpEI1a KaK COJU BBICIINX 29.02.2024 2-a0d4-4945-a0eb-1e59cd5f4d9f
KapOOHOBBIX KHCIIOT, X MOIOLIEe https://resh.edu.ru/subject/lesson/59
nevicreue. Ilonsatue o 52/

CHUHTETHYECKHX MOIOIIUX
cpenctBax (CMC)
I'eneTnueckas cBs3b https://www.yaklass.ru/p/himija/10-

48 YIII€BOLOPOIOB U 01.03.2024 klass/aldegidy-ketony-karbonovye-

KHUCJIOPOACOACPKAIIINX
OpraHn4YC€CKUX BCUICCTB

Kisloty-6780279/uglevodorody-
spirty-aldegidy-karbonovye-kisloty-



https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.youtube.com/watch?v=AFuKtpTg2c0
https://www.youtube.com/watch?v=AFuKtpTg2c0
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c

Pacuétel 1o ypaBHEHUAM
XUMHUYECKUX PEAKIUi
Cucremaruzanys 1 00001enme
3HAHWH 10 TEME

6780277/re-0947bfch-4675-4f4b-
b7e9-1df870134f0c

OOm1ast xapaKTepUCTHKA
YIII€BOOB U KJIACCH(PHUKAIINSA
yTIIeBOJIOB (MOHO-, TU- U

Ypoxk (POLII)
https://resh.edu.ru/subject/lesson/61

49 MTOJTHCaXapHU/Ibl ) 07.03.2024 50/
Momnocaxapusl: puU3NIECKHE https://www.youtube.com/watch?v
CBOMCTBA U HAXOXICHUE B =YAIKWpOibTo
IPUPOJIC
TIpUMEHEHHE TIIOKO3bL, €8 https://www.yaklass.ru/p/himija/10-
3HAYEHUE B JKU3HEJEATEIbHOCTU klass_/ uql_e_vodv-prirodn\_/e- )
OpraHm3Ma soedineniia-6835083/gliukoza-i-

fruktoza-6835111/re-551bf6ce-

50 Jlucaxapuipl: caxapo3a, MajibTo3a 14.03.2024 9739-4168-bffb-024b65839192
u 1akTo3a. Haxoxnenue B Bubnmorexa [TOK
TIpHpOJIC M IPUMCHCHHC https://lesson.edu.ru/lesson/709ce43
Aucaxapuiion a-deb6-4281-963b-01d2e212d4d0
[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, pU3NYECKUE U Ypox (POLI)

51 N 15.03.2024 https://resh.edu.ru/subject/lesson/54
XHMHYECKHE CBOICTBA, 13/
MIPUMEHEHUE
[TonsiTHe 006 NCKYCCTBEHHBIX
BOTTOKHAX https:/{www.voutube.com/watch?v
Pemenne pacueTHbIX 3a7a4 Ha =DAGIrRPsOFI L

52 21.03.2024 https://nsportal.ru/shkola/khimiya/li
OTIPEACICHHIE 0T BHIXONA brary/2013/11/10/reshenie-
TIPOZyKTa peaKinn OT raschetnykh-zadach-tipa-op
TEOPETUYECKH BO3MOKHOTO

53 Cucremaruzanus 1 00001eHmne 22.03.2024 bu6mmoreka [IOK



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://www.youtube.com/watch?v=YAlkWp0ibTo
https://www.youtube.com/watch?v=YAlkWp0ibTo
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/5413/
https://www.youtube.com/watch?v=D4GjrRPs0FI
https://www.youtube.com/watch?v=D4GjrRPs0FI
https://nsportal.ru/shkola/khimiya/library/2013/11/10/reshenie-raschetnykh-zadach-tipa-op
https://nsportal.ru/shkola/khimiya/library/2013/11/10/reshenie-raschetnykh-zadach-tipa-op
https://nsportal.ru/shkola/khimiya/library/2013/11/10/reshenie-raschetnykh-zadach-tipa-op

3HAHUM 110 pa3aeiy

https://lesson.edu.ru/lesson/5a9e4cc
3-f4e9-4b8f-a40f-c9fe7c9c4bf8

KonrponsHas pabora no reme

bu6mmoreka [IOK

54 "Kucnopoacoaepxamiue 04.04.2024 https://lesson.edu.ru/lesson/66a7bd
OpraHu4ecKue coenHeHus" 94-2bc5-4ec7-b7c7-ff893919d25a
AMUHBIL: KJTaccuuKarms,

CTpOCHHE MOJIEKYJI, 00111ast bubnmoreka [JOK

55 dbopmyia, nzomepus, 05.04.2024 https://lesson.edu.ru/lesson/0c608a5
HOMEHKJIaTypa 1 (pu3nuecKue 9-4c69-4481-839e-9205f201b73e
CBOMCTBA

https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-
X UMIICCKIE CBONCTEA soedineniia-6852270/aminy-
56 11.04.2024 proizvodnye-ammiaka-
amHpaTHIECKIX aMUHOB nasyshchennye-aminy-6585751/re-
81877c5c-d970-4fec-bb64c-
1e85081d3153
AHWINH: CTPOCHUE aHIIIMHA, o
57 0COOEHHOCTH XHUMUYECKUX 12.04.2024 https://nsportal.ru/shlfola/kh-lrnlvalll
N brary/2019/03/05/aminy-anilin
CBOMWCTB aHUJIMHA
https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-
CriocoObl TTOTy4eHHS U soedineniia-6852270/aminy-
58 MPUMECHCHHE aTH(PaTHISCKUX 18.04.2024 proizvodnye-ammiaka-
aAMUHOB nasyshchennye-aminy-6585751/re-
9ac78413-8¢c83-4e09-8b4e-
d8987a2fccehb
AMMHOKHCTIOTHI: HOMEHKJIaTypa U Ypox (PDII)
59 n3oMepusi, prusnyecKe CBOMCTBA. 19.04.2024 https://resh.edu.ru/subject/lesson/47

OT)IeJ'II)HLIe mpeaACTaBUTEIN O~

43/



https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://nsportal.ru/shkola/khimiya/library/2019/03/05/aminy-anilin
https://nsportal.ru/shkola/khimiya/library/2019/03/05/aminy-anilin
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/

AMHWHOKHCIIOT

XUMHUYECKUE CBOUCTBA
AMHHOKHUCIIOT, UX OMOJIOrMYECKOE
3HaueHne aMUHOKHUCIOT. CHUHTE3

https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-
soedineniia-6852270/aminokisloty-
amfoternye-soedineniia-

60 Y THIIPOJIN3 TICTITH]IOB 25.04.2024 6853801/re-39916f5d-1591-4472-
MTOJIMMEPBI; CTPYKTYPBI OEITKOB bub6nnorexa IIOK
XHMIUECKHE CBOMCTBA GEIKOB https://lesson.edu.ru/lesson/c2f2f3d
7-43d1-4873-ace0-78eca6009628
A3zoTcoaepxaiue
FGTCpOHI/III:JII/IlIeCKI/Ie COCTUHEHUS Ypox (P
61 ' 26.04.2024 https://resh.edu.ru/subject/lesson/62
HyxknenHoBbIe KUCIIOTBI: COCTaB, 96/
CTpOEHHE U OMOJOoTHYeCcKas poiib T
MpakTHueckas paGota Ne 4. https://znanio.ru/media/p_r_a k t i
Pemenne skcriepuMeHTaNbHBIX theskayarabolaaol
62 ,& 15.05.2024 soderzhaschie_organicheskie_vesch
3a1a1 0 TeMe “A30TCoepkalie estva_aminy_i_aminokisloty-
OpraHu4ecKue coeAuHeHus" 112449
ITpakTuyeckas padora Ne 5. Bubmzorexa LIOK
PeIIIeHHE SKCTIEPHMEHTATHHEX https://lesson.edu.ru/lesson/399fdd1
63 "p 16.05.2024 4-4bal-48e5-a428-dae10d492c6e
SWIAT O TeMe aCHOSHanl'I'-II/Ie https://lesson.edu.ru/lesson/d7681e
OPTAHMHICCKUX COC/MHCHHIH 62-c311-48e9-935e-fh3¢59299¢91
K https://nsportal.ru/shkola/khimiya/li
OHTpOIIbHAs paboTa Mo TeMe
64 " Asor N —— 17.05.2024 brary/2014/12/10/kontrolnaya-
30TCOIEP " e op eckue e rabota-10-klass-po-teme-
COCIMHCHHA azotsoderzhashchie
OcHOBHBbIE IOHATHS XUMHUH VYpoxk (POILI)
65 BBICOKOMOJIEKYJISIPHBIX 23.05.2024 https://resh.edu.ru/subject/lesson/60

COE€IUHEHHUI U METOObI UX

95/



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/6296/
https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449
https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449
https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449
https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449
https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://nsportal.ru/shkola/khimiya/library/2014/12/10/kontrolnaya-rabota-10-klass-po-teme-azotsoderzhashchie
https://nsportal.ru/shkola/khimiya/library/2014/12/10/kontrolnaya-rabota-10-klass-po-teme-azotsoderzhashchie
https://nsportal.ru/shkola/khimiya/library/2014/12/10/kontrolnaya-rabota-10-klass-po-teme-azotsoderzhashchie
https://nsportal.ru/shkola/khimiya/library/2014/12/10/kontrolnaya-rabota-10-klass-po-teme-azotsoderzhashchie
https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6095/

CUHTE3a —II0JIMMEpHU3aLHs U
MOJIMKOHIEH AL
IInacTtMaccel. YTrim3anus u
nepepaboTKa MIacTUKa

bubmuoreka [JOK
https://lesson.edu.ru/lesson/45b81d
ac-acha-440e-99e3-14c3ba78050a

66

67

68

DnacToMepbl: HaTypaJIbHbII
CUHTETUYECKUE Kayuyku. Pe3una
BonoxkHa: HaTtypanbHBIE,
HCKYCCTBEHHbIE, CHHTETUYECKHE.
[Tonumeps! cenuanbHOTO
Ha3HAYCHUS

[IpakTuueckas padorta Ne 6.
Pemenue skciepuMeHTAIbHBIX
3aja4 110 Teme "Pacro3naBanue
IUIACTMACC ¥ BOJIOKOH"

O06o0011eHne U cucTeMaTU3aIus
M3Yy4EHHOI'0 MaTepuaia o Teme
"BbIcOKOMONEKYIIIpHBIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

24.05.2024

30.05.2024

31.05.2024

https://infourok.ru/prezentaciya-po-
himii-na-temu-plastmassi-
347688.html
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-
soedineniia-vms-
6880782/Kklassifikatciia-i-
prakticheskoe-ispolzovanie-
volokon-6874540/re-3a8fb7f2-
50cf-4cfe-blad-9f1233dc31da

https://infourok.ru/prakticheskaya-
rabota-tema-raspoznavanie-
plastmass-i-volokon-3331512.html

VYpoxk (POILI)
https://resh.edu.ru/subject/lesson/54
52/



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassi-347688.html
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassi-347688.html
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassi-347688.html
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://infourok.ru/prakticheskaya-rabota-tema-raspoznavanie-plastmass-i-volokon-3331512.html
https://infourok.ru/prakticheskaya-rabota-tema-raspoznavanie-plastmass-i-volokon-3331512.html
https://infourok.ru/prakticheskaya-rabota-tema-raspoznavanie-plastmass-i-volokon-3331512.html
https://resh.edu.ru/subject/lesson/5452/
https://resh.edu.ru/subject/lesson/5452/

11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposBbie
w/n Tema ypoka Beero Kontpoabnbie IIpakTunyeckue fa[3yqennﬂ :)lﬁ;)l:ll;OBaTeJIbele
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
anemeHT. M30Tormbl
5 CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAHTOBBIE YHCIIA
3 Kitaccudukanust XMMIUYEeCKHX JIEMEHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacripenenenuie 31€KTPOHOB 110 ATOMHBIM 1
opOuTaIsIM
DNEKTPOHHBIC KOH(UTYpAITH AaTOMOB
5 9JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMUYecKux anneMeHnToB /1. U. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
3 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTBIX M CJIOKHBIX BEIMIECTB MO TPYIIaM U
nepuoiaM
9 CucremaTtu3zaiys U 0000IIeHHe 3HAHUN IO 1




TEMC

10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKyispHbie
B3aNMOICUCTBHS

BaneHTHOCTE M BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTANINYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

14

15

16

[IoHATHE O TMCIEPCHBIX CHCTEMAX.
IIpencraBneHne 0 KOJJIOUIHBIX PaCTBOPAX
VcTUHHBIE paCTBOPBI: HACBILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnorunaparst

Crioco0b! BeIpaXKeHUs KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4 ¢ MCOab30BaHUEM TTOHATHI
""MaccoBast J10JIs1 pacTBOPEHHOTO BelecTra',
"MoJsipHasi KOHUEHTpaus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB
Cucremaru3zanus u 000011eHNe 3HAaHUH 110
TeEME




20

21

22

KontponsHas padora o temam "CtpoeHue
aroMma. [lepuoauueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHYIECKUX
sneMmeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"

Knaccudukanus XUMIUYEeCKUX pPeaKIvii B
HEOPraHWYECKOW M OPraHUuYeCKON XUMUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPALICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3G (HEKTH XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
peaKIuil 1 TePMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMUYECKOH peakiuu, eé
3aBUCHUMOCTH OT Pa3IMYHBIX (PAaKTOPOB.
Karanu3 u kaTanuzatopsl

I'omoreHHsIe U FETCPOrcHHBIC pCAKIINN

26

27

28

[IpakTuueckas padora Ne 1 mo Teme
"BnusiHue pa3inyHbIX GaKTOpOB Ha
CKOPOCTh XUMHUYECKOH peakiuu"

OOpatuMble 1 HEOOpaTUMBbIE PEAKIINU.
XHUMHYECKOE PAaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GakTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

OnexTponauTHueckas qucconuarus. CuibHbIe
U ciabpie IeKTpoauThl. CTeneHb




Jucconruanu

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBOpoB. Bomopoansrit mokazatens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroiye B
pacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XHUMHYECKHE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeWmme OKUCIUTENN U
BOCCTAaHOBUTEIHN

34 MeTto[1 311eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIEKTPOIU3 PACTBOPOB U PACILIIABOB
BEILECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

38 Cucremarusanus 1 0000IeHNe 3HAHUHN 110
teMe "XuMuyeckue peakuuu”

39 KonrtponsHas pabota no reme "Xumuueckue
peakiuu"
[Tonoxenue Hemetamios B [lepuoanueckoit

40 cUCTEeMe XMMHUYeCKUX aieMeHnToB /1. U.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS UX
atomoB. du3nyeckre CBONCTBA HEMETAIIIOB

41 AmoTponusi HeMeTauIoB (Ha puMepe

KHCTIOpoJia, cephl, hocdopa u yriaeposaa)




Bopopona: nony4yenue, Gpusndeckue u

42 XUMHYECKHE CBOMCTBA. [ napu bl
["anorensl: HaX0X/IEHUE B IPUPOJIE, CIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBA
I"anorenoBoiopoabl. Baxkneiue

44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS
raJlOTeHOB
JlaGopaTopHbI€ U POMBIIUIEHHBIE CIIOCOOBI

45 nonyueHus ranoreHoB. [Ipumenenue
rajloTeHOB U UX COeIMHEHUN
[IpakTuyeckas padora Ne 4. Pemenue

46 9KCHEPUMEHTAIbHBIX 33134 110 TEME
"T"asnorens”
Kucnopon: naboparopHeie u

47 MPOMBIIIICHHBIE CIIOCOOBI MTOTyYSHHUS,
¢duznueckue U xumudeckue ceorcTra. O30H.
[TpumMeHeHHe Kuciopoia 1 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemienue 3a1a4 pa3nuyHbIX THIIOB
Cepa: Hax0XKJIeHUE B IPUPOJIE, CIIOCOOBI

50 TOJTy4YeHUsI, PU3NIECKUE U XUMHYECKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

59 Kucnopopaconepxamme coeTnHEHHSI CEPHI.
OCOoOEeHHOCTH CBOMCTB CEPHOI KHCIOTHI

53 [TpakTuueckast paborta Ne 5. Pemenue

JKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

54 MOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepsxaiue coequHeHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeneHue a30Ta U €ro COSAMHEHUH.
A3oTHBIE yi0OpeHus
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

S7 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopcoaepxaiine
kucnotbl. Comu pochopHO KUCTOTHI

59 [Tpumenenne dpocdopa u ero coeqMHEHUI.
®dochopubie ynoOpeHus
[IpakTuueckas padbora Ne 6. Pemenue

60 IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXoXJeHHE B IPUPO/JIE,

61 AJIJIOTPOMNHbIE MOAUPUKALNH; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxcun yraepoaa(ll), okena yraepoma(1V),
yroJjibHast KUCJI0Ta U €€ colln

63 Pemenne 3a1a4 pa3muyHBIX THIIOB
Kpemuuii: HaxoxJieHHue B IPUPOJIE, CIIOCOObI

64 MOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHUEBasE KHCIIOTA,




CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHUH.

66 CrekIio, ero moJiyueHue, BUIbI CTEKIIa

67 Pemenue 3aay pa3nu4HbIX TUIIOB

68 CucreMaru3anus 1 0000IIeHE 3HAHUH 110
teme "Hemeramsr"

69 KoHntponbhas pabora mo teme "HemeTaisr"

70 AHanm3 pe3yinbTaToB KOHTPOJILHOW Pa0bOTHI,
KOPPEKIHsI OIUO0K
[Tonoxxenune metamios B [lepuoguueckoit

71 CHCTEME XMMHUUYECKUX DJIEMCHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI04EeK aTOMOB METAJIJIOB

79 OO6mue Gpu3nuecKre CBOMCTBA METAILIOB.
[IpuMeHeHHEe METAIIIOB B OBITY M TEXHUKE

73 Cmnassl MetaiuioB. Kopposust MetannoB

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psijl HAMPsHKEHUN

75 MeTaisioB. O61mue crnocoObl MOTyYeHHs
METAaJIJIOB
OO6mas xapakrepuctuka metayioB |A-
rpynns [lepuoanyueckoit cucTeMbl

76 XAMHMYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nonyueHue, GU3ndecKue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUU

77 O6mras xapakrepuctika MetauioB |A-

rpynnsl [leproanueckoit cucTeMbl




XUMHUYECKHX DJIEMEHTOB. Marauim u

KaJIBIIWIA: TTOJTy4eHre, (GU3nIecKue u
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUMN

78

79

80

JXKéctkocTh BOABI M C1IOCOOBI €€ yCTpaHeHHUs

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pUMEHEHUE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[TpakTuueckast paborta Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTasuibl TIaBHBIX oArpymnmn"

OO11ast XapakTepUCTHKA METAJIIIOB
no6ouHsIx noarpymni (b-rpymm)
[Tepuonuyeckoil cuCTeMbl XUMHUYECKUX
3IIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COC,Z[I/IHGHI/II\/'I, HUX IPUMCHCHUC

85

Baxwueiimme coeMHEHNs] MapraHia.
Ilepmanranat kayius, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

87

duznueckre 1 XUMHUYECKHE CBOICTBA JKejle3a
u ero coenuHeHun. [lomydenne n
IIPUMEHEHHUE CIUIaBOB JXKelle3a

du3nyeckue U XMMHUYECKHE CBOMCTBA MEIH U




€€ COCIMHEHMM, UX IPUMEHEHUE

duznyeckre U XUMHUYECKHE CBOMCTBA OMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[Tpaktrueckas padora Ne 8. Pemenue

89 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Mertauibl T0OOYHBIX TTOATPyIT"

90 Pemenue 3aay pa3nu4HbIX TUIIOB

01 O06001IeHne U CUCTEeMAaTU3AIMS H3YYEHHOTO
Marepuaina o teme "Mertanibt"

92 KoHTposbHas pabora o teme "Mertamib"

93 AHanm3 pe3yinbTaToB KOHTPOJILHOU PaObOTHI,
KOPPEKIHsI OMUO0K
Ponb xumun B obecrieueHUN yCTOWYMBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsatue o
HAYYHBIX METO/IaX MCCIICIOBAHUS BEIIECTB
HayuHble MpUHIUITBI OPraHU3auN

95 XMMHUYECKOT0 IIPOU3BO/ICTBA.
[TpoMbInIIeHHBIE CTIOCOOBI MTOTYYEHUS
Ba)KHEUIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKpYXKaromei
CpeZbl M €ro MOCIEICTBUS

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBA

08 Xumus . Ponb xumun B o0ecrieueHIN
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumus




XuMHs B CTPOUTENLCTBE. BaskHenmme

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepuabl
101 XuMus B CENBCKOM XO35IMCTBE. 1
Opranuyeckue U MUHEpaJIbHbIE y100peHus
102 Cucremarusanys 1 0000IeHrE 3HAHUI 110 1
TemMe
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus 10 knace .yrny6nennsiii yposens. B.B. Epémun, H.E. Ky3smenko, B.1.Tepenun,
A.A.Jlpo3nos, B.B. Jlynun Mocksa IIpocsenienue . 2021r.
Xumus 11 knace .yrny6neHnsiii yposerb. B.B. Epémun, H.E. Ky3smenko, A.A.Jlpo3nos, B.B.

Jlynun Mocksa IIpocBemenue . 2022r.

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

KonTpoibHble 1 mpoBepounbie padboThl k yueOHuKy B. B. Epemuna, H. E. Ky3bmenxko, A. A.
Hpoznosa, B.B. Jlynuna «Xumus. 10-11 kimace» ot aBTopa A. A. JIpo30B.

https://rosuchebnik.ru/upload/iblock/90¢/90c330afb518306a8a69424a558f70c0.pdf

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-



https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-




