MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MHUHUCTEPCTBO OBPA3OBAHUSA N HAYKHU PECITYBJINKHU
JATECTAH
Ynpasiaenue oopazoBanusi r.MaxaukaJa

MBOY "I'mmua3zus Ne35"

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

PykoBoaurens [HIMO 3amecturenb 1o YBP I[HpeKTQp MBOY.
MBOY "I'mmuazusg Ne35" MBOY "I'umuazus Ne35" "I HMHa3ﬁ;gI/;V935 &

Amuaubupoa A.M. l"aitmap6exosa I1.M. g '//};j > Mé):[)KHILOBa Y.M.
ITpuka3 Ne ot «01» 0923 r.  Tlpukas Ne or «01» 0923 r.  Tlpukas Ne or «01»09 23 r.

PABOYAS [IPOTPAMMA
(ID 2373192)

yueOHoro npeamera « XuMus. Yr/jay0JeHHbI YPOBEHb

s ooyuarommxcst 10 kiacca

MaxaukaJa 2023



MNOACHUTEJIBHASA 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero odOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbIX B DeneparbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHbIE 00pa30BaTENIbHBIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa ydammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIBHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTalud UX K ObICTPO MEHSIOUIMMCS YCJIOBHUSAM JKM3HU B COLIMyME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomosaratomumu mnosoxenuamu ProC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

¢ UH(QOPMAIIMOHHO-METOIUYECKas, peaau3alus KOTOpoi oOecrnedynBaeT MOTyYeHHE
IIPEJICTaBICHUS O LEsIX, COJIEp)KaHUHU, oOLIell cTpaTernu OOy4eHMsI, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IPEeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOoTOpas Ipe1ycMaTpuBaeT orpeziesieHue:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JIOCTIDKEHUI o0ydaromuxcs B paMKax HTOrOBOH arrectauuu B (opMe eIuHOro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

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

e yCTaHaBJIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHKe, 00s3aTeabHOe 11 U3YUEeHUS
B paMKax  OTAENbHBIX  Hpodumiel, NpeIycMaTpUBaeT  pacOpeleNeHne U
CTPYKTYpUPOBAaHHE €ro IO KJIaccaM, OCHOBHBIM COJEpIKaTeNIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpEMEHHU, pEKOMEHAYEMOT0 ISl U3Y4YEeHHUS
OTJIEIbHBIX TEM;

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

e 1aéT METOAMYECKYI0 HHTEpIpeTaluio Ieledl u 3a7ady H3ydyeHus ImpeaMera Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX pPE3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEro o0Imero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, PEMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TIO3HABATENbHBIX JIEHCTBUN O0Oydaromerocss IO OCBOCHHUIO COJEP)KaHUA
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
IPEEMCTBEHHOCTh € OOy4YeHHEeM XHMHUHM Ha YpOBHE OCHOBHOTO o00mlero obOpaszoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduisi 00ydeHHUS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIHEAYIOIIUM OSTaloM MOJyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpPraHU3alusaX cpelHero npodeccuoHanisHoro oopasoBanus. B aToii cBs3u
U3Yy4YE€HHUE TMpeAMeTa «XUMHUS» OPUEHTHUPOBAHO IPEUMYIIECTBEHHO Ha pacUIMpEeHue u
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli MPoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHUYECKOIro 00pa30oBaHus B OpraHu3alusx rnpodeccuoHanbHoro oopazosanus. Hapsany ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIero OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIIUTAHUS U COLIMAILHOTO Pa3BUTH 00yUarOIuXcs,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyna W  OO0OOIIEHHBIX CIOCOOOB  ACSATENIBHOCTH, WMEIOMUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBnsromiuMu  ipeMera «XUMHS» Ha YPOBHE YIIyOJIEHHOTO H3Y4YEHHS SIBISIOTCS
yrayonéuubie Kypcebl — «Oprannueckas xumus» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yrIIyOn€HHOTO YpOBHEH M3yUeHHUs IpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3yd€HHUs IpeAMETa. JTa CHCTEMa 3HAaHUM IOJIy4aeT ONPEICIIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACIIUPEHUS U YIIIyOJeHMs MpPECTaBICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NPOTEKAHMs PEAaKLMH, PaCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETUKU U TEPMOJIMHAMUKHU. V3yueHne nepruoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  JJIEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHWH Npu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKe C
TOYKH 3pEHUS MexaHu3MoB e€ oOpazoBaHus. M3ydeHwe THUNOB peakuil JOMOJHSETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMueckod XMMHMM INpU PACCMOTPEHHUU pEaKLMOHHOMN
CIIOCOOHOCTH COEMHEHUH ynensercss ocoboe BHUMaHHE BOIpocaM 00 3IeKTPOHHBIX d(dekTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HaueHUEe MMEET TO, YTO Ha COJEp’KaHHuE KYpPCOB XUMHUHU YIIyOIEHHOTO YpOBHS
W3YYCHUS i1 KIAccoB ompeaenéHHoro mpoduis (rIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JOMOJHEHUM K O0IIeil cucTeMe MPEeIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHUE CMEKHBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHUMHUKO-(hHU3MYecKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy w3ydeHuM mnpeaMeTa B JaHHOM Cilydae akUEHT OyJeT clelnaH Ha OOIIHOCTh METOOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U JIPYTOe€.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhHIIs
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHhuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOJAT, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMITOHEHTBI, KaK JIMIHJbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUS CYIIHOCTU MPOLIECCOB POTOCHHTE3a, TbIXaHUS, TUILEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SX C y4eOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM YpOBHE), 3amauei
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMUPOBAHHE OCHOB HAyKM XHUMHH KakK 00JIacTH
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienue 3Toi 3aiaun Ha yriayOia€HHOM YPOBHE H3yueHUS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

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

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ BenyIel poiu B 00eCleYeHUH YCTOWYMBOIO Pa3BUTHSI YEIOBEYECTBA: B PELICHUU
npoOeM HSKOJIOTUYECKOM, YHepreTM4eckoil M MUILEeBOH Oe30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB DHEPrUHU, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B (hopmupoBaHUN
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAK)KE IKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JIEKAIIMX B OCHOBE XUMHYECKOW COCTaBIIAIOIICH
€CTeCTBEHHO-HAYyYHOUW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHSTHUN, 3aKOHOB H
TEOpUN XHWMHUHU, COBPEMEHHBIX IPEACTAaBICHUN O CTPOEHMHU BEIIECTBA HAa pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XHUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECUHU, PACTBOPAX M TUCIEPCHBIX cCHCTEMax, 00 00IuxX
HAyYHBIX MPUHIIUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (dopMmupoBaHue Yy OOYYaIOUIMXCS OCO3HAHHOIO MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMWYECKMX 3HAHWHA I OOBSCHEHHS KIIOYEBBIX HACH u mpoliem
COBPEMEHHOW XWMUH, ANl OOBSCHEHUS W TPOTHO3UPOBAHUS SIBJICHHMA, HWMEIOIIUX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAMOTHOTO peEIHIeHHs MpoOJeM, CBS3aHHBIX C



XMMHEH, TMPOTHO3MPOBAHUA, aHAIM3a W OLUEHKH C TO3UIUNA DKOJIOTHYECKON
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATEIFHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJACTBOM, HCIIOJIB30BAaHUEM U IepepaboTKon
BEILECTB;

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

B nmnane peanu3zanuu TMEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHIA
LEJIOCTHOW CUCTEMBI CpeJHEero oOIiero oOpa3oBaHUsl MPU U3YYEHUHU IpeameTa «XUMHUsS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTaHUE YOEXKAEHHOCTH B I03HABAEMOCTHM SIBIEHUH HPUPOJIBI, YBAXKECHHUS K
nporeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKMX M MPHUKIATHBIX MCCIEJOBAHUN B
XUMHHU, (POPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSL HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHWIO M IMO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
criocoOHocTe o0yyaromuxcs, (POPMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOLIEHUS K
caMoO0pa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMIO KaK YCIOBUIO YCIICUITHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIOJIb30BAHUS, Pa3BUTUE
9KOJIOTUYECKON  KyJbTyphbl,  HPUOOpETeHHE  OmblTa  OOLIECTBEHHO-II0JIE3HON
9KOJIOTUYECKOH eATETbHOCTH.

OO01ee YUCIIO YacoB, MPEIyCMOTPEHHBIX I HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Heziento).



COILEPKXAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUSA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKOl XUMMHU.

[IpenvMer ¥ 3HaUYeHHE OpPraHUYECKONM XHWMHHU, NPEICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepoja: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXKHOCTH aToMa yriepoja. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCIUHEHHUSX.
Tunel rubpuau3anuu aTOMHBIX opOHUTanell yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJCHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AaKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBsi3u. OnuHapHas, JABOMHAs M TpoilHas cBA3b. CrocoObl pas3pbiBa CBsI3€d B MOJIEKYJAX
opranuueckux Bemiects. [lonstue o cBOOOJHOM paauKale, HyKJIeopuiie u 3eKTpoduie.

Teopust crTpoeHusi opraHuueckux coeauHeHudi A.M. bBytiepoBa U COBpeMEHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAUE€HUE TEOPUU CTPOEHUSI OPraHMUYECKUX COEIMHEHUM.
Monekynsipuple W CTPYKTypHBbIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BépHyTas, COKpall€HHas, cKejneTrHad. M3omepus. Buael u3omepuu: CTPYKTypHas,
MPOCTPAHCTBEHHAsA. JJNEKTpPOHHBbIE J(PGEKThl B MOJIEKYIaX OPraHUYECKUX COCIUHEHUN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o Kiaccu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKIMOHATHLHON
rpynme. 'omonorus. ['omonoruueckue psasl. Cucremarnueckass HOMEHKIATypa OPraHU4eCKUX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmyeckux  peakuuil.  OkuciaurenbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUUECKON XUMHUHU.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYECHHS BEILIECTB U UX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3liaMu OpraHM4ecKuX BEIIeCTB W MaTepUallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB IpU HarpeBaHuM (IUIaBIeHHE, OOYyIJIMBaHME M  TOPEHHUE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. ['omosnoruueckuil psn ankaHoB, obmas GopMyna, HOMEHKIATypa U U30MEpHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP-THOPHIM3AIMS ATOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3HUeCKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUs, N30MEPU3ALUH, TETHIPUPOBAHUS,
LIUKIU3aluy, THpOJIU3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoObl 1oJyueHus: U NPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIaTypa U uzomepus. OCOOEHHOCTH CTPOEHUS U
XUMHUYECKMX CBOMCTB MasbIX (ILMKJIONPOMNAH, LMKIOOYyTaH) M OOBIYHBIX (LMKIIONEHTaH,
LUKJIOTe€KCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxkensl. 'omonornyeckuil psj aikeHoB, oOuias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKyNl alkeHOB, SP>-TMOpHIM3aIUs aTOMHBIX OpOHTaseil
yriepoja, 6- U n-cBsa3u. CTpyKTypHasi U TeoMeTprueckas (Iuc-TpaHc-) uzomepus. dOusznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: DPEAKUHWHM IPUCOCIWHEHHMsS, 3aMEIICHHS B -
MIOJIOXKEHUE TpU JBOWHOW CBS3M, NOJMMEpHU3aluu M okucieHud. lIpaBmino MapkoBHUKOBA.
KadecTBeHHBIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOBI MOTYUYEHUS M IPUMEHEHHE AIKEHOB.

Anxanuensl.  Knaccudpukanuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
kymynupoeartvle). (OCOOEHHOCTH  DSJEKTPOHHOTO CTPOCHHS M XUMHUYECKHX  CBOMCTB



CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-mpucoeaunenue. Ilomumepusamus CONpsHKEHHBIX HUEHOB.
CriocoObI nostyueHust 1 IPUMEHEHUE alTKaHeHOB.

Anxunbl. 'oMonornyeckuii psij aqkuHOB, 00mas ¢Gopmysa, HOMEHKIATYpa U U30MEpHS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEANHEHNS, AUMEPU3alMi U TPUMEpHU3alluu, OKUCIeHHs. KucIoTHRIE CBOICTBA aJIKUHOB,
MMEIOLINX KOHIEBYIO TPOMHYIO CBs3b. KauecTBEHHBIE peakiMM Ha TPOHHYIO CBA3b. CIIOCOObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

Apomartudeckue yrieBoaoposl (apeHsl). ['omonornyeckuit psija apeHos, odmas popmyna,
HOMEHKJIATypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OCH30I1a.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30JIa M €ro IOMOJIOTOB: PEAKIUU
3aMenieHus B OCH30JIbHOM KOJIbIIE U YIJIEBOJAOPOIHOM pajauKalle, peakluu MPUCOeIUHEHUS,
OKHCJICHHE TOMOJIOTOB Oensona. [IpeacraBienue o0 OpueHTHPYIOMIEM IEHCTBUU 3aMECTUTENEH
B OCH30JILHOM KOJIbLIE Ha MPUMEpE AJIKWIBHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajioreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuzamust  ctupona. CrocoObl  MONyYeHUST U NPUMEHEHHE  apoOMaTHYECKHUX
YIJIEBOIOPOIOB.

[Mpuponnstii ra3. [lomyraeie HedTsHBIE Ta3bl. HedTs u e€ mpoucxoxaenue. KameHHbII
yroiib U TPOAYKTHl ero mepepadorku. CrocoObl mepepaOboTKu HePTH: TEepPEeroHKa, KPEKHWHT
(TepMHUYECKHA, KaTaTUTUYECKHii), pudopmMuHr, nupoiu3. [Ipogykrsr nepepaboTku HedTH, UX
MPUMEHEHHE B IPOMBIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOM3BOAHBIX YIJIEBOJOpPOIOB. Peaknuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIY, LHUAHOTPYIIy, aMuHOrpymmy. [leificTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHOUPTOBOTO pacTBopa mEnouyd. BzaumopeiicTBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAUHEHMSIX.
Hcnonp30BaHne TallOr€HIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
¢u3nyecKux  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTH),  KAUECTBEHHBIX  PEAKIUIl
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIbI, pacTBOpa
NepMaHraHata Kajus, B3aWMOJCICTBHE aleTHJIeHa C AaMMHAYHBIM pPAacTBOPOM OKCHJA
cepebpa(l)), xauecTBeHHOE OOHApyKEHHE yriepoja M BOJOpOJa B OPraHMYECKHUX BEIIECTBAX,
MOJIyYE€HUE ATHJIEHA U H3Y4YEHHE €ro CBOMCTB, O3HaKomjieHHEe ¢ Koiuiekuuamu «Hedte» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, Kay4yKOB W PE3UHBI, MOJEIMPOBAHUE MOJEKYJ
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranndeckue CoeIMHEHUs.

[IpenenbHble OnHOATOMHBIE CcHUPTH. CTpoeHHE MOJEeKysl (Ha MpUMepe MeTaHoja u
sTaHoJa). ['oMonorudeckuii psis, odmias Gpopmysna, n3oMepusi, HOMEHKJIATypa U Kiaccuukarus.
@u3nyeckue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHsle CBA3M MeEXny
MOJIEKYJIAMH ~ CIUPTOB. XMMHYECKHE CBOMCTBAa: pEaKLMM 3aMELIEHMs, JerujparTalu,
OKHCJICHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHUYeCKUMU KuciotaMu. KauecTBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METAHOJIa Ha OpPraHM3M 4YellOBeKa.
Crioco0bI ostyueHust 1 IPUMEHEHNEe OJJHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upsl, HOMeHKIaTypa 1 n3zomepusi. OcCOOEHHOCTH (PUBNYECKUX M XMMUYECKHX
CBOMCTB.



MHoroaToMHble CHOUPTHl — STHJIEHIJIMKOIb W IiuiepuH. dusznueckue U XUMHUUECKUE
CBOMCTBA: peakUuU 3aMEIICHUs, B3aUMOACUCTBUE C OPraHUYECKMMH U HEOPTaHWYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl Peaklusi Ha MHOTOaTOMHbIE ciupThl. IIpeacraBienue o MexaHu3sMe
peakuuii HykiieopuiabHOro 3aMerienus. Jleficteue Ha opranusm yesoBeka. CriocoObl MoTydeHHsI
U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHue MOJIEKYIIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OCH30IBHOTO Spa.
Ousnueckue cpoiictBa (henoma. OcCOOEHHOCTH XMMHUYECKHX CBOMCTB (enona. KadecTBeHHBIE
peakuuu Ha ¢eHon. ToxcuyHOCTh (eHona. CrocoObl TOJMyYeHHs WM TpUMEHEHHe ¢eHoa.
denonpopManbaeruaHas CMOIA.

KapOoHuIbHBIE COCNMHEHHMSI — QIBJCTUABI M KETOHBL. JIEKTPOHHOE CTPOCHHE
KapOOHMIIBHON rpymmbl. ['OMonOruyeckue psapl albJeTHAOB M KETOHOB, oOmias ¢opmyna,
U30MepUsl M HOMEHKiIaTypa. DHU3HMYecKHe CBOMCTBA aIbJETUAOB M KETOHOB. XHMHUYECKHE
CBOWMCTBA albJETHIOB M KETOHOB: peakuuu npucoequHeHus. OKHUCICHHE albJeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyueHHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE IpeaelibHble KapOOHOBBbIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHUCHOT. M3omepuss m HoMmeHkiartypa. Du3MuecKkue CBOMCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOTOpOIHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOWCTBA, PEAKIMs 3TEpUDUKALUH, PEAKIHH C
y4acTHEM YIJIeBOJOPOJHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TMPOU3BOJIHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucaOoT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTUHOBAsA, OJICMHOBAs, JUHONE8AA, JUHONEH08as KUCIOThL. CrocoOsl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxwnsie 3¢upsl. 'omMonornueckuii psia, odmas Gopmyia, H30MepHsi 1 HOMEHKIIATYpa.
Du3nyecKnue 1 XUMAYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IIEJTIOYHOU Cpelie.

XKupsl. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA YKUPOB: TMJIPOIU3 B KUCION U
meno4Hoi cpee. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEASIbHBIX KUPHBIX
KUCHOT. JKUpsI B IPUPOJIE.

MBI14 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmast xapaktepucTuka yrieBojnoB. Kiaccudukanus yriaeBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuIbl: TIIOKO3a, (PyKTO3a, Tanakro3a, pubo3a, Je30KCupruoo3a.
®usnyeckue CBOWCTBA M HaxOXkJaeHWe B npupoae. PorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PpEaKkIMM C YYacTUEM CHUPTOBBIX W aJNbJAETUAHOW TIpyHN, CIUPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHMe TIIIIOKO3bI, €€ 3HaYeHHWE B JKU3HEAEATEIbHOCTH
opranusma. Jlucaxapuiel: caxapo3a, MajabTO3a U JakTo3a. BoccraHaBinuBaromue u
HEBOCCTaHaBIUBaloLMe aucaxapuipl. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmeHnenue. [lonmcaxapuapl: Kpaxmal, TNIHKOTeH W 1emoio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, TJIMKOI€Ha WU LeuIoio3pl. (PDu3nueckue CBOMCTBA Kpaxmajga M ILEJIIH0JI03bI.
XVMMHYECKHE CBOMCTBA KpaxMmaya: THIPOJHW3, KAaUECTBEHHas peakuus ¢ MOJOM. XUMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTydeHHEe 3(PpUpoB 1eT0n03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

OKCHEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BELIECTB U MX IMPEBPALIEHUI: PaCTBOPUMOCTH
pa3IMyYHBIX CIMPTOB B BOJAE, B3aWMOACWCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cnupTa B ajbJETH] Ha pacKaJ€HHONM MeJHOW MPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHMPTa



JTUXPOMATOM Kajusi (BO3MOYKHO HCITOJIb30BAaHUE BHUIEOMATEPHAIIOB), KAUYSCTBEHHBIC PEAKIIMK Ha
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u rugpoxkcunom meau(ll)), peakus rmunepruna
¢ rugpokcuom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa TiroKo3bl ¢ Tuapokcuaom meau(ll), B3ammomelcTBue Kpaxmana ¢ HOJIOM, PEIICHHE
AKCTIIEPUMEHTAIBHBIX 33J1a4 10 TeMaM «CrupThl U GeHob», «KapOoHoBbIe KUCTOTHI. CIIOKHBIC

3pUPBD».
A30TcoepKkalme OpraHnyecKue coeIMHeHusl.
AMHMHBI — OpraHM4eckue MpOHM3BOJHbIE aMMHuaka. Kilaccupukanus aMuHOB:

anudaTuyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHBIE U TpeTU4YHbIe. CTPOECHUE MOJIEKYII,
obmas ¢opMmyia, u3oMepusi, HOMEHKJIATypa U (pU3UUEecKre CBOWCTBA. XUMHUYECKOE CBOMCTBA
amudaTHuecKuX aMUHOB: OCHOBHBIC CBOWCTBA, AIKHJIMPOBAHWE, B3aMMOJCHCTBHE TMEPBHYHBIX
aMUHOB C a30TUCTON KUCI0TOK. COIM aJIKUIaMMOHMS.

AHWIVMH — IPEICTaBUTENIb aMUHOB apoMaTudeckoro psaa. Ctpoenune aHunuHa. Bzanmuoe
BIIUSTHUE TPYII aTOMOB B MoJieKyie aHminHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIJIMHA.
KauectBennple peaknnu Ha aHwinH. CrocoObl TOMYYCHHS W TPUMEHEHHUE amu(paTHIeCKUX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenkimatypa u  u3zomepus. OrthenbHble NOPEICTABUTENN  O-
aMHHOKHUCJIOT: TJIMIUH, ajlaHuH. PU3nYecKue CBOWCTBA aMHHOKHCIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHUCIIOT Kak aM(OTEpHBIX OPTraHWYCCKUX COCAMHCHUW, PEAKIUs IOJUKOHICHCAIINH,
o0Opa3oBaHNe MENTHAHOI CBsA3HM. buonornueckoe 3HaueHHe aMUHOKUCIOT. CHHTE3 U THAPOIU3
MENTUI0B.

benku kak npupoansle mosumepbl. llepBuunasi, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYECHMsS] BELIECTB U MX IPEBPALICHUN: pPaCTBOPEHUE
OenKOB B BOJIE, ICHATYpalusi OCITKOB MPU HArpeBaHWU, I[BETHBIC PEAKIMHM Ha OCIKH, pelIeHue
AKCIIEPUMEHTAJIBHBIX 337a4 10 TeMaM «A30TCOJIEpKalllie OpPTraHUYeCKHE COCIUHEHUS» U
«Pacno3HaBaHne OPraHMYECKUX COCTUHEHUI.

BbicokoMoieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, TOJHUMED,
CTPYKTYPHOE 3BEHO, CTEIEeHb MOJIMMEpU3AIU, CpPeAHsss MoJieKynsipHas wmacca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNN — OJIMMEPU3ALIUS U MOJTUKOHAEHCAIUS.

[Tonumepuslie MaTepHuabl. [Imactmacchl (monuATUIIEH, MOJIUTIPOTUIIEH,
TTOJIMBUHUJIXJIOPUI, TTOJTUCTHPOJT, MOJIMMETHIIMETAKPHIIAT, MOJIMKAapPOOHATHI,
nosaua THIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DnacToMepbl: HaTypaldbHBIA  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaaneHOBBIH,
XJIOPOMPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BomnokHna: HarypanbHbIE (XJIOTOK, IIEPCTh, MIENTK), UICKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH M JIABCaH).

[Tomumepsl  crenuanbHOrOo  Ha3HaueHHUs (TermoH, KeBmap, dSIEKTPOMPOBOISIINE
MOJIMMEPBI, OMopasaraeMple MOJIMMEDPHI).

DKCIepUMEHTAIbHbIE METOABl U3YUCHHS BEIIECTB M WX MPEBPALIEHUN: 03HAKOMIICHHUE C
oOpasaMu TPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TUTACTMAcC, KaydyKOB, peIIeHUe
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHMe MJ1aCTMACC U BOJIOKOHY.

Pacuérnbie 3aaun.



HaxoxneHrne MoJeKyasspHON (popMysibl OPraHUuYecKOro COeTUHEHHS [0 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXIACHHE MOJEKYISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MIPOYKTOB pEaKIMU U/WUIN UCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (popMyIibl
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUE AOIU BbIX0/Ia IPOIYKTa PEAKIIUN OT TEOPETUUECKU BO3ZMOMKHOTO.

MexnpeamMeTHbIe CBS3H.

Peanu3zanust MexXnpeaMETHBIX CBSI3€H MPU U3YYEHUM opraHudeckord xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX IMOHATHH, TaKk U
MOHSATUHN, TPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJIUPOBaHUE.

®usuka: marepus, aroM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTUYECKUM
YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUE BEIMUUHBI,
€MHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusmM, sKocuctema, ouocdepa, MeTaboINU3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TETEPOTPOGHBIA TUI IMHUTaHUS, OpokeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMbIe, TOTLIHBO.

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



[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS [TPOT'PAMMEI 110 XUMUWU HA YIJIYBJIEHHOM YPOBHE CPE/JHEI'O OBIIEI'O
OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIbTATHBI
B cooTBeTcTBUU C CHCTEMHO-IEATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX PE3YyJIbTaTOB OCBOEHHUS IpeaMeTa «XHUMHUs» Ha
YpOBHE CpenHero oodiiero o0pa3oBaHUSl BBLIEIEHBI CIEAYIOUIME COCTABISIONINE: OCO3HAHHE OOYYAIOIIMMUCA POCCUHUCKON TpakJaHCKOM
UJEHTUYHOCTU; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEIEICHHIO; HaJMYMe MOTUBALlUU K OOY4YEHMIO; TOTOBHOCTb U
CHOCOOHOCTh O0YUAIOMIMXCS PYKOBOJCTBOBATHCS HMPUHSATHIMH B OOIIECTBE NMpaBWJIAMH W HOPMaMH IOBEACHUS; HAJMYUE MPAaBOCO3HAHUS,
9KOJIOTHYECKOH KYIbTYphI; CIIOCOOHOCTH CTABUTH 1IEJIM U CTPOUTD KU3HEHHBIC TUIAHBI.
JImdHOCTHBIE pPE3yJbTaThl OCBOEHHUS MpeaMeTa «XHUMHUS» OTPaKarT CPOPMUPOBAHHOCTH OMBITA MO3HABATENLHON M MPAKTUYECKOM
JESTEIbBHOCTH 00Yy4aroIMXCsl B IPOLIECCE pealn3alui 00pa30BaTeNIbHOM 1A TENbHOCTH.
JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NpeAMETa «XUMHs» OTPAXKAT CPOPMHUPOBAHHOCTH OMNBITA TO3HABATEIBHOW M TNPAKTHUECKOU
JEeSATENIbHOCTH 00YJarOIIUXCs B IpoIiecce peann3anund 00pa3oBaTeNbHOM IS TEIbHOCTH, B TOM UUCIIE B YaCTHU:
1) rpa:xnaHCcKOro BOCIIMTAHUSA:
OCO3HaHHUA 00Yy4YarOLIMMUCS CBOMX KOHCTUTYL[MOHHBIX ITPaB M 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U IIPABOIIOPSJIKY;
MIPEICTABJICHHS O COIMATIBHBIX HOPMaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE;
TOTOBHOCTU K COBMECTHOM TBOPUYECKOH AESITENbHOCTU MPHU CO3JaHUH y4EOHBIX MPOEKTOB, PEIIeHNH Y4eOHBIX U MMO3HABATENbHBIX 3a/ad,
BBINIOJIHEHUH XUMUYECKHUX IKCIIEPUMEHTOB;
CIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHl APYTHX IMPHU aHAINU3E Pa3JIMYHBIX BHJIOB y4eOHOM
NeSITEIIbHOCTH;
2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:
LEHHOCTHOTO OTHOUIEHUS! K UICTOPUYECKOMY U HAYyYHOMY HacJIe/IUI0 OT€UECTBEHHON XUMUU;
YBa)KEHUsI K TPOIECCY TBOPUECTBA B 0OJACTH TEOPUHU U MPAKTUYECKOTO MPHIIOKEHUS XUMUH, OCO3HAHMSI TOTO, YTO JAHHbIE HAYKU €CTh
pe3yabTaT JIUTEIbHBIX HAOIIOEHUH, KPOTIOTIUBBIX SKCIEPUMEHTATBHBIX TTOMCKOB, TOCTOSTHHOTO TPY/1a YIEHBIX U MIPAKTHKOB;
WHTEpeca U MO3HABATEILHBIX MOTHBOB B MOJTYYCHUH M TOCIEAYIONIEM aHAIU3e WH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUSX COBPEMEHHON
OTEUYECTBEHHOW XUMUU;
3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;
CIIOCOOHOCTH OIICHHBATh CUTYallWW, CBSI3aHHBIC C XMMHUYECKUMHU SIBJICHUSMH, ¥ MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHUPYICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
TOTOBHOCTH OIIEHMBATh CBOE IMOBEJCHHE M MOCTYNKH CBOMX TOBApUIIEH C MO3MIMIA HPABCTBEHHBIX M MPABOBBIX HOPM U C YUETOM
OCO3HAHHUSA MOCIEACTBHI MOCTYIIKOB;



4) popMupoBaHUA KYJbTYPbI 310POBbS:

NOHMMAaHMS LIEHHOCTEeH 30poBOro M Oe3zomacHOro obpasza >KW3HM, HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLICHHS K COOCTBEHHOMY
($U3nIECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOutroIeHHst ITpaBuil 0€30MacHOro 0OpaleHHs ¢ BEIECTBAMU B OBITY, IOBCEIHEBHOM JKU3HU, B TPYAOBOH AEATEIbHOCTH;

HOHUMAaHMs LIEHHOCTH IIPABUJI UHIMBHUYaJIbHOIO M KOJUIEKTUBHOIO OE30IaCHOTO MOBEAEHUS B CUTYaLUsAX, YIPOXKAIOUIUX 30POBBIO U
JKU3HU JTIIOACH;

OCO3HAHHUS MOCIEACTBUM U HEPUSITUSI BPEAHBIX IPUBBIUEK (YIIOTPEOJIEHUS aIKOr0Jis, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKAaTHUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKON JEATENIbHOCTH, OOIIECTBEHHO I0JIE3HOM, TBOPUECKOW M APYruX
BUJIaX JIEATENIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHUE B PEILIEHUU IPAKTUUECKUX 3aJa4 COLMAIbHON HAIPaBJIEHHOCTHU (B paMKax CBOErO KJlacca, IIKOJbI);

UHTEpeca K MPAaKTUYECKOMY M3Y4YEeHHUIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHCIE€ Ha OCHOBE NMPUMEHEHUS NPEIMETHBIX 3HAHUH 10
XUMHUU;

YBa)KEHUs K TPYY, JIOASIM TpyJla U pe3ynbTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHAMBHUAYaJIbHON TpaeKTOpUU 0Opa3oBaHusd, Oyaymied mpodeccuu U peaau3aluud COOCTBEHHBIX
KU3HEHHBIX IIAHOB C Y4ETOM JTMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKHU 1I€I€CO00Pa3HOr0 OTHOLIEHUSI K MPUPOE KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJI€;

MOHMMAaHUS TJI00AJIbHOTO XapakTepa 3KOJOTHYECKHX MpOoOJeM, BIUSHUS HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHHE MPUPOJHOU U
COLIMAJIBHOU CPEIbL;

0CO3HaHMsI HEOOXOAUMOCTH HCIIOJIb30BAaHMSI JOCTHXKEHUH XMMUHU JJIS1 pEIIeHUs] BOIIPOCOB PALMOHAIBHOTO MPHPOJIOTIOIB30BaHMS;

AKTUBHOI'O HETPHUATHS ASHCTBHUM, MPUHOCSIINX Bpel OKpY)KaloIlled MPUPOIHON cpesie, YMEHUs NMPOTHO3UPOBATh HEOIAronpusiTHbIE
9KOJIOTMYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX 1€UCTBUN U MPEJOTBPAIIATh UX;

HAJIMYUS Pa3BUTOIO DKOJOTMYECKOTO MBIIIJIEHHS, SKOJIOTMUECKON KYJIbTYpPBI, OIBITA JAEATEIBHOCTH HKOJIOTMUYECKOM HAIPaBIEHHOCTH,
YMEHUSI PYKOBOJCTBOBaTbCS MMHU B I103HABaTEJIbHOW, KOMMYHUKATUBHOW M COIIMAJIBHOM TNPAKTHKE, CIIOCOOHOCTH U YMEHMS aKTUBHO
IIPOTUBOCTOATH UAEOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U OOIIECTBEHHOMN MPaKTHKY;

NOHUMAaHMs CHelM(PUKY XMMHUU KaKk HayKd, OCO3HaHUs €€ poiu B (pOPMHUPOBAHMM PAMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3/1aHUH
LIEJIOCTHOTO MPEACTABICHUsS 00 OKpY’XKAaloIIeM MHpe Kak O €AMHCTBE NMPHUPOJbl U UYEIOBEKAa, B MO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHnH MpodIeM COXPAHEHUS IPUPOIHOTO PABHOBECHUS;



yOexIEHHOCTH B 0CO00M 3HAYMMOCTH XMUMHH JJIsl COBPEMEHHON [IUBUIIM3ALUU: B €€ T'yMaHUCTHUYECKOI HANpPaBICHHOCTH U BaXKHON POJIH
B CO3JIaHMM HOBOHM 0a3bl MaTepUaAIbHOW KYJIbTYPHI, B PEIICHHH TJIOOANBHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOH,
DHEPreTHUECKOM, THINEBONM U DKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECNEUYCHHWH YCIOBHM YCHEIIHOTO TpyAa H
9KOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJ0TO YiieHa oOIIecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTHU: IIOHUMAHUS CYIIHOCTH METOOB MO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH
UCTIOJIb30BaTh MOJTy4aeMble 3HAHUS Ul aHAM3a U OOBSCHEHUS SBJICHHUN OKPYKAIOIIETO0 MUpPA M MPOUCXOASIINX B HEM M3MEHEHHH, yMEHHUS
JenaTb 000OCHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOLIUXCS TAHHBIX C IIEBI0 TOIYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCIOJIb30BaTh XMMUYECKUE 3HAHUS JJIs PEeLIeHUs IPOoOJieM B peabHbIX KU3HEHHBIX CUTYAILIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOM AESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPA30BAHUIO, K AKTUBHOMY ITOJTY9E€HHUIO HOBBIX 3HAaHUI 110 XUMHH B
COOTBETCTBHUU C )KM3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMUHBIX cepax npodecCHOHATBHON AeITeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3yabTaTbl OCBOEHUS IPOrPaMMBbI [0 XUMUU Ha YPOBHE CPEHET0 00111ero 00pa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC IS (POPMUPOBAHUST MHUPOBO33PEHHUS OOYYAIOUIUXCS MEXKIUCIUIUIMHAPHBIE (MEXIpPEIMETHBIC) OOIeHayYHbIe TOHSTHUS,
OTpa)karollue IEJOCTHOCTh HAYYHOM KapTHHBI MUpa U CHENU(HUKY METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, DHEPTHUs, SBIEHHUE, MPOLECC, CUCTEMA, HAYYHBIM (DaKkT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICJOBAHUE,
Ha0JII0/IeHUE, U3MEpPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHHMBEpCcaJbHble YyueOHbIe JeiCcTBUS (TO3HAaBaTeIbHblE, KOMMYHUKAaTHBHbBIC, PETYyJISTHUBHBIE), oOecnednBamomue (HopMHpoBaHHUE
(GYHKIIMOHATBHON TPaMOTHOCTH U COIIMAIbHON KOMITETEHITUN 00YYaroIINXCs;

CIIOCOOHOCTh 00YYAOIINXCS UCIIOB30BAaTh OCBOCHHBIE MEXIUCIIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIE yueOHbIe
JICUCTBUS B TO3HABATEIbHOW M COLIMAIIBHON MTPAKTHKE.

MertanpeaMeTHbIE pPE3yJIbTaThl OTPAXXKAIOT OBJIAJCHUE YHUBEPCAJTHHBIMH YYEOHBIMH TI03HABATEIbHBIMH, KOMMYHHKATUBHBIMH U
PETYISATUBHBIMU JEHCTBUSIMH.

Ilo3naBaTe/bHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (JOPMYJIUPOBAThH U aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpeeNaTh LeNu JeATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HUX JOCTUKEHHS, COOTHOCUTH pE3YJIbTaThl JAESITEIbHOCTU C
MOCTaBJICHHBIMU 1IEJISIMHU;

MCIIOJIb30BaTh MPU OCBOCHHMH 3HAHUN MPUEMBI JOTUYECKOTO MBIIICHUS: BBIIETSATh XapaKTEPHbIE MPU3HAKU TOHITHI M YCTaHABIIMBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHNE MOHATHS 1151 OOBSICHEHHS OTACIbHBIX (DaKTOB U SIBICHUI;



BBIOMPATh OCHOBAHUS U KPUTEPUHU IS KJIACCU(UKAIIUN BEIIECTB U XUMUYECKUX PEAKIINA;

YCTaHaBJIMBATh NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY NU3YUACMbBIMU SIBJICHUSAMU,

CTPOUTL JIOTMYCCKHUC PaACCYKACHUA (I/IH[[yKTI/IBHLIe, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBIABJIATE 3aKOHOMCPHOCTH W IPOTUBOPCUUSA B
paccMaTpUBaeMBbIX SIBJICHUAX, (OPMYIMPOBATH BHIBOJIBI U 3aKIIOUCHUS,

MPUMEHATh B MPOIECCE TMO3HAHUS HCIIONb3YEMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH, MPEeOOpPa3OBBIBATH MOJICIbHBIC
NPECTaBICHUS — XUMUYECKUH 3HaK (CHMBOJ) 3JIEMEHTa, XUMHYecKast (hopMysia, ypaBHEHHE XUMHUUECKOW PEaKLIUU — MPU PEIICHUH y4eOHBIX
MMO3HABATCJIIbHBIX M MPAKTUYCCKHUX 3aJad, NPUMCHATL HA3BAHHBIC MOACIBHBLIC NPCACTABICHUA JIS BBIABICHHA XapPAKTCPHBLIX ITPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUYECKHUX PEAKIIHM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE 1eHCTBHS:

BJIaACTb OCHOBAMH METOJ0OB HAYYHOT'O MMO3HAHHA BCHICCTB U XUMHWYCCKUX peaKHHﬁ;

dbopMyIUpOBaTh TENH W 33a7a4d WCCIICOBAHWS, WCIIOJIB30BAaTh IOCTABICHHBIC M CAMOCTOSATEIHHO C(HOPMYIHPOBAHHBIE BOMPOCH B
KayecTBe MHCTPYMEHTA MO3HAHMS U OCHOBBI JIJIs1 (JOPMUPOBAHUS THUIIOTE3HI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIQJIETh HABBIKAMHU CAMOCTOSITENILHOTO TUIAHUPOBAHUS W MPOBEICHUS YYCHHUYECKHUX HKCIEPUMEHTOB, COBEPILEHCTBOBATH YMEHUs
HAOJIO/IaTh 32 XOJOM IPOIECCca, CaMOCTOSATEIBHO MPOTHO3MPOBATh €r0 PE3yNIbTaT, (OPMYIHPOBATh OOOOIICHHUS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICAOBAHUS, COCTABIISATH 00OCHOBAHHBIM OTYET O MPOJICIIAHHOMN padoTe;

MpUOOpETaTh OMBIT YYCHHUUECKON WCCIIEIOBATEIbCKOM M TPOEKTHOW JEeATENbHOCTH, MPOSBIATH CIOCOOHOCTH U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIIeHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METOIOB TTO3HAHMS.

3) padora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(pOpMaluu (HAyYHO-MOMYJISpHAs JUTEpaTypa XUMHUYECKOIO CO/AEp KaHMsI, CIIPaBOYHBIE
nocobusi, pecypcbl MHTepHeTa), aHAIM3UPOBaTh WH(OPMALMIO PA3TMYHBIX BHIOB U (OpPM MpEACTABICHUS, KPUTUUYECKH OIICHUBATH €&
JIOCTOBEPHOCTH M HETIPOTUBOPEUHUBOCTD;

GbopMyIUpPOBaTh 3aMpOChl U MPUMEHSTh Pa3IMYHbIE METOABI MPHU MOMCKE M OTOOpe MH(pOpMAIMK, HEOOXOAMMOW JIS BBIOJIHECHUS
yUeOHBIX 3aj1a9 ONMPEACIEHHOTO THIIA;

MPHOOPETaTh OMBIT UCIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH M PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BHIOMpAaTh ONTUMANBHYIO (popMy mpeacTaBieHus WHGoOpMAIUu (CXeMbl, rpaduKu, AUarpaMMbl, TaOIHUIIbI, PUCYHKH U
ApyrHe);

UCIIOJIb30BaTh HAay4YHBIM S3bIK B KayecTBE cCpeacTBa Ipu paboTe ¢ XUMHUYECKON HHQOpMaluei: MNPUMEHSITb MEeXIpeIMEeTHbIE
(pusnyeckue U MaTeMaTHYECKHE) 3HAKH U CUMBOJIBI, (popMyIibl, aOOpeBHATYPHI, HOMEHKIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA HATIISTHOCTH.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YueOHbI€ 1eHCTBHUS:



3ajjaBaTh BONPOCHI 10 CYLIECTBY O0OCYKIAaeMOM TeMBbI B XOJI€ JMaora U/UiH JUCKYCCHH, BBICKAa3bIBaTh UJEH, (POPMYIUPOBATH CBOU
IIPEIOKEHUSI OTHOCUTEIILHO BBIIIOJIHEHUS IIPEIIOKECHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTAUUEHd pPE3yJIbTaTOB II03HABATEIBHOW JEATEIIBHOCTH, IIOJYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO
CBEpCTHUKAMH TPU BBINOJHEHUH XUMHUYECKOTO JKCIIEPHUMEHTA, MPAKTHYECKOH paboTHl MO HCCIEAOBAHHIO CBOMCTB M3y4aeMbIX BEILECTB,
peanu3anuy yueOHOro MpoeKTa, U (GOpMYIMPOBATH BBIBOJBI IO pe3ybTaTaM MPOBEIEHHBIX MCCIENOBAHUIN MyTEM COIJIaCOBaHMS MO3ULUH B
X0J1€ 00CYXIeHUSI 1 0OMEHA MHCHUSIMHU.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

CaMOCTOATEINIBHO IIJIAHUPOBATh U OCYLIECTBIIATH CBOIO IIO3HABATEIIBHYIO JEATEIbHOCTD, ONPEEasa €€ HeIu U 3a/1a4i, KOHTPOJIUPOBaTh U
0 Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh MpeAaraéMblii aJlfOPUTM JEHCTBUH IMpPU BBIIOJHEHHWH YYEOHBIX M HCCIIEAOBATEIbCKUX 3a/ad,
BbIOMpaTh Hanbosee F3PGEKTUBHBIN CIIOCOO UX PELICHUS ¢ YUETOM MOJyYSHHsI HOBBIX 3HaHUH O BEIIECTBAX U XMMHUYECKHX PeaKIUsX;

OCYILIECTBIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CAMOaHAJIN3a U CAMOOLICHKU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ynbTaThl OCBOCHMS NPOrpaMMbl [0 XMMHM Ha YriyOJEHHOM YpOBHE Ha YPOBHE CpEIHEro o0Iero odpazoBaHMs
BKJIIOYAIOT crenuduyeckue 1y yueOHOro npeaMera «XUMHs» HaydHble 3HaHUS, YMEHHS U CIOCOOBI IEMCTBUI IO OCBOSHHIO, HHTEPIPETAluN
U NIpeoOpa30BaHUIO 3HAHUH, BUABI AESITEILHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B Pa3/IMYHBIX YYEOHBIX CUTYyalUsX, a
TaK)X€ B PEAIBbHBIX KU3HEHHBIX CUTYalMsIX, CBI3aHHBIX C XMMHUEN. B mporpaMMe o XMMHH NMpeMETHBIE Pe3yJIbTaThl IIPEICTABIICHBI 110 TOAaM
U3Y4YCHUS.

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEACTABIEHUI: O MeCT€ M 3HAUYEHHUU OPraHWYECKOM XHMHHM B CUCTEME E€CTECTBEHHBIX HayK M €€ poid B
o0ecreyeHny YCTOWYMBOIO Pa3BUTHUSL YEJIOBEUYECTBA B PEIIEHUU MPOOJIEM 3KOJOTHYECKOW, SHEPreTHYEeCKOW M MHILEBON 0e30MacHOCTH, B
pPa3sBUTHM MEIULIMHBI, CO3JJAHUN HOBBIX MAaTepHasIOB, HOBBIX MCTOYHMKOB HEPIUHU, B 00ECIEUEHUH PAllMOHAILHOTO MPUPOAONOIb30BaHUS, B
(GbOopMHpPOBAHUN MUPOBO33PEHHUsSI U OOIEH KyIbTyphl YEIOBEKa, a TaKkKe HKOJOTMUYECKH OOOCHOBAaHHOT'O OTHOILIEHHS K CBOEMY 3/10pPOBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CUCTEMOM XMMHYECKHMX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOINOJATAKOUIUE MOHITHS — XMMHUYECKHM JJIEMEHT, aTOM, SApO U
JJIEKTpOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIE OpOHWTaNM, OCHOBHOE M BO30YXIEHHOE COCTOSHHMS aroMa, TMOpUAM3AIMS aTOMHBIX
opbutanei, MOH, MOJEKyJa, BaJCHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKUCIIECHUS, XMMHUYeCKas CBA3b, MOJb, MOJIIpHAs Macca,
MOJIIpHBIA 00BEM, YIIepoAHbIH CKeleT, (YHKUMOHANbHAs TpyIIa, pagukajl, CTPYKTYpHble (opMyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIeTHbIE), M30MEpHUsl CTPYKTYpHasi U IMPOCTPAHCTBEHHAsl (T€oMeTpUYecKasi, ONTHYEeCKas), W30MEepbl, TOMOJIOTMUECKUNA psAJ, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COCIUHEHMs, MOHOMED, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCZIMHEHUS; TEOPHH, 3aKOHBI (meproanyeckuii 3akon J{. . Menneneesa, Teopust CTpoeHUs! oprannyeckux emiects A. M. Bytieposa, 3akoH
COXPaHEHMsI MacChl BELECTB, 3aKOH COXPAHEHUS U IMPEBpAILEHHs YHEPTUU MPU XUMHUECKUX PEaKIHsX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI



A3bIK XUMHMM, MHUPOBO33PDEHUYECKHE 3HAHHUA, JIeXKAl[Ue B OCHOBE IIOHMMAaHMs NPUYUHHOCTH M CHUCTEMHOCTH XUMMYECKHUX SIBJICHUM;
IPEJICTaBICHNUS O MEXaHU3MaX XUMHUUYECKUX PEaKUuil, TEPMOAMHAMUUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKAHUS, O B3AUMHOM
BIMSIHAM aTOMOB W TPYIIl aTOMOB B MOJIEKYJNax (MHIYKTUBHBIM M Me3oMepHblid 3¢ dextsr, opuentantsl | u Il pona); dakromornueckue
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJIyU€HHH U O€3011acCHOM MCIIOJb30BAaHMM Ba)KHEHIIMX OPraHMYECKUX BEILECTB B OBITY M NPaKTHUECKOH
NeSITEIbHOCTH 4YeIOBeKa, OOMIMX HAy4HbBIX NMPUHLMIIAX XUMHUYECKOro MPOU3BOJCTBA (HA IpUMEpE NMPOU3BOJICTBA METaHOJIA, MepepaboTKH
HeTH);

c(OPMHPOBAHHOCTh YMEHHUH: BBIABIATH XapaKTEpPHbIC TPHU3HAKK TOHSATHH, YyCTaHABIMBAaTh MUX B3aMMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIME [TOHITHS IIPU OIUCAHUU COCTaBa, CTPOECHUS U CBOMCTB OPraHNYECKUX COCIUHEHUH;

UCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIUKY Ul COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEIETHBIX)
(bopMysT OPraHMYEeCKUX BEIICCTB;

COCTaBJISITh YPAaBHEHUSI XUMUYECKUX PEAKIUI U pacKphIBaTh UX CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI TOCPEICTBOM
COCTaBJICHUS 3JEKTPOHHOrO OajlaHCca ATUX peaklMi, peakluil HOHHOro oOMeHa MyTEM COCTABJICHUS MX IOJHBIX U COKPALIEHHBIX MOHHBIX
YpaBHECHUM;

M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB /ISl WUTIOCTPALIMY UX XUMUYECKOI0 U IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHIl: YCTaHABIMBATh MPUHAJUIEKHOCTh M3YUYEHHBIX OPraHWYECKUX BEIIECTB IO MX COCTaBy M CTPOCHUIO K
oTpesIeNIEHHOMY KJacCy/Tpylie COeAMHEHHH, 1aBaTh UM Ha3BaHMs 1Mo cucreMaTnueckoi HomeHkiatype (IUPAC) u npuBoauTh TpUBHATIbHBIE
Ha3BaHUS JJI OTJENbHBIX MpEICTaBUTENEeH OpraHMYeCKMX BELIECTB (STHJIEH, AalleTUJIEH, TOJyOJ, TJHUIEPHH, STHICHIVIMKOIb, (EHOI,
dopManbaerua, ameraibAerui, aleToH, MypaBbHHAs KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAasl, OJEHMHOBAs, MaJbMUTHHOBAs KHUCIIOTBHI,
[JIMLIMH, aJlaHuH, MaJibTo3a, (PpyKTO3a, aHWIMH, JUBUHUII, U30TPEH, XJIOPOIIPEH, CTUPOI U JAPYyrue);

c(OPMHPOBAHHOCTb YMEHHMSI ONPENENIATh BUJl XUMUYECKON CBSA3HM B OPraHUYECKHX COCTUHEHUAX (KOBAJEHTHAs U MOHHAA CBs3b, G- U T-
CBSI3b, BOJJOPOJIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI INPUMEHATH IMOJOXKEHHSI TEOPUH CTpOEHHUs opraHuuyeckux BemiectB A. M. BbytnepoBa nnsi oObscHeHuUs
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepH30BaTh COCTaB, CTpOEHHE, (PU3NYECKHEe W XMMHUYECKHE CBOMCTBAa THUIMHMYHBIX IpeJICTaBUTENEH
pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB: AJKAHOB, IMKJIOAIKAHOB, AJIKEHOB, AJIKaJUEHOB, AJIKWHOB, apOMaTHYECKHX YIJIEBOAOPOJOB,
CIUPTOB, AJIbJETUOB, KETOHOB, KAPOOHOBBIX KHUCIIOT, MPOCTHIX U CIIOXKHBIX 3(UPOB, KUPOB, HUTPOCOEAUHEHUH U aMHHOB, aMHUHOKHCIIOT,
0eNKOB, YIJIeBOJOB (MOHO-, IM- U TOJMCAXapHIOB), WILIIOCTPUPOBATh M€HETUYECKYIO CBS3b MEXIY HUMH yYPaBHEHUSIMH COOTBETCTBYIOLIUX
XUMHUYECKHX PEaKIUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHMsI TOATBEPKJIaTh Ha KOHKPETHBIX MpPHUMEPax XapakTep 3aBHUCHUMOCTU PpEaKIMOHHOW CIIOCOOHOCTH
OpPraHUYECKUX COEJUHEHUH OT KPaTHOCTU M THUIIA KOBAJICHTHOW CBSI3U (G- M T-CBSA3M), B3aMMHOIO BIHMSHHMS aTOMOB M TpYII aTOMOB B
MOJIEKYJIax;



c(OpMUPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh HMCTOYHUKH YIIIEBOJAOPOIHOrO ChIPhbs (HE(DTh, MPHUPOAHBIN ra3, yroib), CIOCOOBI €ro
nepepadOoTKU U MPAKTHYECKOE MPUMEHEHUE MPOTYKTOB MepepaboTKy;

C(l)OpMI/IpOBaHHOCTb BIAJCHUS CHCTEMOM 3HaHHUI O CCTCCTBCHHO-HAYYHbIX MCTOAAX IIO3HAHUA — Ha6HIOIIeHI/II/I, HN3MCPCHUU,
MOACIIUPOBAHUHA, SKCIICPUMCHTC (peaJ'IBHOM u MBICJ'ICHHOM) N YMCHUS MPUMEHATH O3THU 3HAHUA,
C(l)OpMI/IpOBaHHOCTI) YMCHHUA INPUMCHATH OCHOBHBLIC OIICpaluu MBICITUTEIIEHON ACATCIIBHOCTH — aHallu3 MU CHHTC3, CPaBHCHUC,

0000111eHIE, CHCTEMATH3AIUIO, BRISIBIICHUE TIPUYMHHO-CIICICTBEHHBIX CBSI3EH — JIsl U3yUYCHHSI CBOKWCTB BEIICCTB M XUMHUYECKHUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHUU: BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C TOHITHSIMH M TMPEACTABICHUSIMH JPYTUX €CTECTBEHHO-
HAYYHBIX MPEIMETOB JAJsi 00Jiee OCO3HAHHOTO MOHMMAHUS CYHITHOCTH MAaTEpHUaIbHOTO €IWHCTBA MHUPA, UCIOJB30BATh CUCTEMHBIC 3HAHUS T10
OpPraHUYECKON XUMUU JJIsi OOBSICHEHHS U IPOTHO3UPOBAHUS SIBJICHUIA, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOLY;

c(OpPMHUPOBAHHOCTh YMEHHIA: TIPOBOJIUTH PACUETHI TI0 XUMUYECCKUM (OPMYJIaM U YPAaBHEHHUSAM XUMHUYECKUX PEAKIUI C MCIOJIB30BaHUEM
duznyecKuX BeMU4MH (Macca, 00bEM Ta30B, KOJIMUYECTBO BEUISCTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYSCTBEHHONW CTOPOHBI: PACUEThI 11O
HAXO0XJICHUI0O XMMHUECKON (OpMYJIbl BEIIECTBA 110 U3BECTHBIM MACCOBBIM JIOJIIM XMMHYECKHUX JIEMEHTOB, IPOAYKTaM CTOpaHUs, TUIOTHOCTU
ra3000pa3HbIX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHUH: MPOTHO3WPOBATH, AHAJIM3UPOBATh W OIICHUBATH C MO3HMIMNA DKOJOTHYECKOW OS30MaCHOCTH ITOCIICICTBUS
OBITOBOM W TIPOM3BOJICTBEHHOW JCATCILHOCTH YEIIOBEKA, CBS3aHHOW C TMEepepaOOTKONM BEIIECTB, HCIIONB30BATh TOJMYyYSHHBIC 3HAHUS JUIS
MPUHSITUS TPAMOTHBIX PEIICHUN TPOOJIeM B CUTYAIUsX, CBA3aHHBIX C XUMHUEIH;

c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOSITENILHO MJIAHUPOBATh U MPOBOJIUTH XUMUYECKHM SKCIIEPUMEHT (TIOJTydeHHE U U3ydeHHE CBOICTB
OpPTaHMYECKUX BEIIECTB, KAYECTBCHHBIC PEAKIIMU YTIIEBOJAOPOJOB PA3IUYHBIX KIACCOB W KHCIOPOJCOJEPKAIINX OPTaHHMYECKUX BEIIECTB,
pelieHue HKCIEePUMEHTANbHBIX 3a7[a4 10 PAaclo3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOJIEHHEM TMpaBMJI O€30MacHOr0 OOpamieHus: ¢
BellecTBaMH U J1abOpaTOpHBIM 000pyAOBaHHEM, (DOPMYITHpPOBATH I€Nb HCCIEIOBAHMS, MPEACTABIATh B Pa3aU4HON (opme pe3yiabTaThl
9KCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

coOroaTh TPaBWJIa SKOJOTHYECKH I1EJIecCO00pa3HOTo IMOBEACHHUS B OBITY M TPYAOBOW JEATEIRHOCTH B IEISX COXPAHCHHS CBOETO
3JI0pPOBBSI, OKPYKAFOIIEH TPUPOTHOM CpeIbl M TOCTHKEHUS e€ YCTOWYUBOTO PAa3BHUTHS,

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JIEHCTBUS HA JKUBBIE OPraHU3MBI OMPEEIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAs CMBICI
noka3zarens [1JIK;

AHAIM3UPOBATH IIEJIECOOOPA3HOCTh MPUMEHEHHS OPTaHUYECKUX BEIICCTB B MIPOMBINIJICHHOCTH B B OBITY C TOYKH 3PCHHS COOTHOIIICHUS
PHUCK-TIONB3a;

c(hOpPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBIIATH I[EJICHANIPABICHHBIN OUCK XUMUYECKON MHGOPMAIIUU B PA3TUYHBIX UCTOYHHUKAX (HAydHas
U ydyeOHO-HAay4Has JHUTepaTypa, CpelcTBa MaccoBOW wuHQopmanuu, VHTEpHET W apyrue), KpPUTUYECKH AaHATU3UPOBATh XHUMHUYECKYIO
uH(popMalnio, nepepadbaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUHU C IIOCTABICHHON yueOHOM 3a1auei.



TEMATHYECKOE INTAHUPOBAHMUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Kourpoabuble IIpakTHyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpeamer opranndeckoit xumuu. Teopust
11 ped P P A M 8 0 0 https://lesson.academy-
. CTPOEHHUS OPTraHUUYECKUX coeMHeHUN A. M. content.myschool.edu.ru/04/10
bytneposa
Hroro mo pazueny 8
Pa3nen 2. Yraesonopoabt
[IpenenbHbIE YrIIeBOAOPOIABI — AJTKAHBI, https://lesson.academy-
2.1 5 0 0
HUKJIOAIKAHbI content.myschool.edu.ru/04/10
HenpenenbHbie yrineBogopoabl: aaKkeHbl, https://lesson.academy-
2.2 14 0 1
aJIKaJUCHbI, aJIKUHBI content.myschool.edu.ru/04/10
https://lesson.academy-
2. A
3 POMATHYECKUE YIIICBONOPOAEL (apeHET) 8 0 0 content.myschool.edu.ru/04/10
[TpupoaHbIe UICTOYHUKH YTJIEBOJOPOIOB U UX https://lesson.academy-
2.4 4 0 0
nepepaboTka content.myschool.edu.ru/04/10
2.5 ["aIoreHITPOU3BOIHBIE YTIIEBOIOPOIOB 4 1 0 https:/lesson.acaderny -
' p g r HOPOAL content.myschool.edu.ru/04/10
Hroro mo pazueny 35
Pa3nen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHust
https://lesson.academy-
3.1 Crpret. Genon 1 0 . content.myschool.edu.ru/04/10
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KapOoHusbpHBIE COSTUHEHUS: allbJICTU/IBI U

https://lesson.academy-

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 content.myschool.edu.ru/04/10
a¢upsl. XKupbl
https://lesson.academy-
3.3 YIIEBOTEI d content.myschool.edu.ru/04/10
Hroro no pazueny 41
Pa3nen 4. A3oTcoaepikaiiye opranudeckue coeMHeHus
https://lesson.academy-
4.1 AmuHbl. AMHHOKHUCIIOTHL. benku 12 content.myschool.edu.ru/04/10
Hroro no pazgeny 12
Paszneua S. BeicokoMoieKyJIsIpHbIE COeIMHEHUS
51 B 5 https://lesson.academy-
' PICOKOMOICKYTAPHRIC COCHMHCHIA content.myschool.edu.ru/04/10
Uroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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INIOYPOYHOE IIJTIAHUPOBAHHUE

10 KIIACC
KonaunuectBo
Ne n/m Tema ypoka JacoB Jdara nzy4enus
Bcero

[Ipenmer 1 3HaUCHNE OPraHUIECKON XUMHUH, IPEJICTABICHHE O MHOT000pa3uy OpraHNYeCKUX

1 . 1 04.09.2023
COCZMHEHUH

5 DJEeKTPOHHOE CTPOCHHE aToMa Yriiepo/ia (OCHOBHOE U BO30YXIEHHOE cOCTOsIHUS). BaneHTHbIe 1 06.09.2023
BO3MOKHOCTH aToMa yriiepoja

3 XUMU4YecKas CBsI3b B OPraHMYECKUX COSTMHEHMUIX. MexXaHH3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H, 1 07.09.2023
CIIoco0bI pasphiBa CBA3EN R

4 Teopus crpoenus opranndeckux coequaeHnit A. M. bytieposa 1 11.09.2023

5 Buibr u3oMepun: CTpyKTypHasi, IpOCTPaHCTBEHHAs. DIIEKTPOHHbIE Y()(HEKTHI B MOJIEKYIax 1 13.09.2023
OpPTaHUYECKUX COeMHEHNH
[pencrasienue o knaccudukanuu u cuctematrndeckas HomeHknatypa (IUPAC) opranndecknx

6 1 14.09.2023
BEILIECTB
Knaccudukamnus peakiuii B opraHUYeCKON XUMHUH 18.09.2023
Cucremarusaiys 1 0000IEHUE 3HAHNN 10 TEME 20.09.2023

9 AJTKaHBI: TOMOJIOTHYECKUH psif, 001mast hopMyiia, HOMEHKJIATypa U H30MEpHs, JICKTPOHHOE U 1 91.09.2023
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYT

10 dusnvecKre 1 XUMHUYECKHE CBOMCTBA aJIKAaHOB 25.09.2023

11 Haxoxnenue ankanoB B npupozge. CocoObl OTyueHHs U IPUMEHEHNE alIKaHOB 27.09.2023

12 Huxmnoankansl: obmas Gopmysa, HOMEHKIATYpa U U30MEPHsL, 0COOCHHOCTH CTPOCHHUS U 1 28.09.2023
XHUMHYECKUX CBOWCTB, CIOCOOBI TIOYYEHHSI U IPUMEHEHHE R
Penrenue pacuéTHbIX 3a7a4 Ha OIpe/IeNICHHE MOJICKYIISIPHOM (DOPMYITBI OPraHUYECKOTO BEIIECTBA IO

13 MAacCCOBBIM JOJISIM aTOMOB 2JIEMEHTOB, BXOIIINX B €ro cocraB. CucreMaTrusanusa 1 00001eHne 1 02.10.2023
3HAaHUH 110 TEME

14 AJIKEHBI: TOMOJIOTHUYECKHH Ppsifl, o0mmas popMyiia, HOMEHKIATYpa, SJIEKTPOHHOE U 1 04.10.2023

MIPOCTPAHCTBEHHOE CTPOCHKE MOJIeKy. CTPYKTYpHAs U IUC-TPAHC-U30MEPHS ATKEHOB




15 dusnveckre u XUMUYECKHE CBOWCTBa allkeHOB. [IpaBuino MapkoBHUKOBa 1 05.10.2023
16 CriocoObI IONYYCHHSI ¥ IPUMEHEHHUE aJIKEHOB 1 09.10.2023
17 [Ipaktuueckas padota Ne 1 o Teme "[lonydeHue sTuIeHa 1 U3yUeHHE €TO CBOMCTB" 1 11.10.2023
18 Penrenue pacyéTHbIX 33724 Ha ONpEICIICHHE MOJICKYIISIPHOM ()OPMYJIBI OPraHUIECKOTO BEIIECTBA 1 12.10.2023
19 AJKkasieHsl: conpspkEHHBIC, N30IMPOBAaHHBIC, KyMyIHpOBaHHbIE. OCOOCHHOCTH SIIEKTPOHHOTO 1 16.10.2023
CTPOCHHUS
20 XHMUYECKHE CBOICTBA CONPSKEHHBIX TUEHOB 18.10.2023
21 CriocoOblI TOTy4eHUs ¥ IPUMEHEHHE aJIKaJHEeHOB 19.10.2023
99 AJKHHBL: TOMOJIOTHYECKHH psijt, 001ast popMyia, HOMECHKIIATYpa, SJIEKTPOHHOE 1 93.10.2023
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI, (PU3NUECKHe CBOWCTBA
23 XUMHYECKHE CBOWCTBA QJIKUHOB 1 25.10.2023
24 KauecTBeHHBIE peakiiui Ha TPONHYIO CBS3b 1 26.10.2023
25 Crioco0bI oTy4YeHHus U IPUMEHEHHE aTKHHOB 1 06.11.2023
26 Pemenwne 3ama4q: pacu€Thl 10 YpaBHEHHIO XUMHYECKOH peaKkiiuu 1 08.11.2023
27 Cucremarusainys 1 0000IEHUE 3HAHNM 10 TEME 1 09.11.2023
28 ApeHbI: TOMOJIOTHYECKHUHT s, 00mas popMyiia, HOMEHKJIATypa. DJIEeKTPOHHOE U 1 13.11.2023
MPOCTPAHCTBEHHOE CTPOSHHE MOJICKYJ O€H30J1a ¥ TOIyoJIa, X (PM3MYEeCKUe CBOMCTBA
29 XUMHYECKHE CBOWCTBA aPEHOB: PEAKLIUH 3aMEIICHUS 1 15.11.2023
30 XVMHUYECKHe CBOMCTBA apEHOB: pEeaKIINK MPUCOECTUHEHNS, OKHCIEHHE TOMOJIOTOB OeH30I1a 1 16.11.2023
31 Oco0eHHOCTH XMMHUYECKHUX CBOWCTB CTUPOJIA 1 20.11.2023
32 Pemienue pacu€THBIX 3a7a4 Ha ONpeeTICHHE MOJICKYIISIPHON ()OPMYIIbI OPraHUYECKOTO BEIIECTBA 1 22.11.2023
33 Crioco0bI oNy4YeHHs ¥ IPUMEHEHHNE apeHOB 1 23.11.2023
34 I'enetnyeckast cBsI3b MEKIY pa3IMYHBIMU KJIAaCCaMH YIIIEBOIOPOIOB 1 27.11.2023
35 Pacuérsl o ypaBHEHHSAM XUMHUECKUX peakiuid. Cucremarnzanus 1 0000IeHne 3HAHUH 110 TeMe 1 29.11.2023
36 [Ipupoansiii ra3. IlonyTHble HeQTIHbBIE Ta3bl 1 30.11.2023
37 KameHHbI# yroib 1 IpOAYKTHI €ro nepepadoTKu 1 04.12.2023
38 Hed1s u cioco6s1 e€ nepepadotku. [IpuMeHenne npoayKToB nepepadoTKi HepTH 1 06.12.2023
39 I'enetndeckast cBsI3b MEXKIY pPa3IMYHBIMU KJIaCCaMH YIIIEBOIOPOIOB 1 07.12.2023




40 l"anoreHonpou3BoAHBIE YTIEBOIOPOIOB: IEKTPOHHOE CTPOCHUE; PEaKLIUU 3aMEIEHHUS TalloTeHa 1 11.12.2023
A1 JeiicTBre 1Ien104ell Ha TaloreHNpOorU3BoAHbIC. B3anMoneiicTBre uranoreHaqkaHoB C MarHUEM U 1 13.12.2023
LIUHKOM
42 CucremaTtusauus 1 0000IIeHe 3HAaHUI 1O pazaeny "YTiaeBoaopoas:” 14.12.2023
43 KouTponbHas padora o teme "YrieBogopoasr" 18.12.2023
44 [IpenenvHbIE OIHOATOMHBIE CIIMPTHI: TOMOJIOTUYECKUH psij, o0mas Gopmyia, CTpoeHHE MOJEKYIL, 1 20.12.2023
M30MepHsl, HOMEHKIIATypa, Kiaccudukanus, Gu3ndeckue CBOHCTBa
45 XuMHAYecKre CBOHCTBA MPeeTbHBIX 0JTHOATOMHBIX CITUPTOB 1 21.12.2023
46 Crioco0bI OMy4YeHHS U IPUMEHEHHE OJTHOATOMHBIX CITUPTOB 1 25.12.2023
47 [IpocTsie 3pupbl: HOMEHKIIATYpa U H30MepHs, 0COOEHHOCTH (PU3NIECKUX H XUMHUYECKUX CBOHCTB 1 27.12.2023
48 MHOT0aTOMHBIE CTIUPTHI: STHICHTIIUKOIb U TIUIEPUH, UX QU3NIECKHe U XUMUIECKHE CBOMCTBA 1 28.12.2023
49 Crioco0bI OMyYeHHUS U IPUMEHEHE MHOTOATOMHBIX CITUPTOB 1 10.01.2024
50 ®eHoN: cTpoeHNE MOJIEKYIBI, (pr3rueckne CBoWcTBa. TOKCHIHOCTH (heHoma 1 11.01.2024
51 Xumuyeckue cBoiCTBa (peHoa 1 15.01.2024
52 CrniocoOrl oy4eHusl U IpUMeHeHne GeHoia 1 17.01.2024
53 [Ipaktnueckas padora Ne 2. Pemenne skcriepuMeHTaIbHBIX 3a1a4 110 TeMe "CrupThl 1 peHonb!" 1 18.01.2024
54 Cucrematuzaiys U 0000IIEHUE 3HAHUM 10 TEME 1 22.01.2024
55 AJNBJETHIBI U KETOHBI: 3JIEKTPOHHOE CTPOCHHE KapOOHHMIBHOM TPy, TOMOJIOTHYECKUE PSJIbI, 1 24.01.2024
obmast popMyIia, ©30MepHsl 1 HOMEHKIIaTypa
56 AJBIETUIbl U KETOHBI: PU3NYECKHE CBOMCTBA; PeaKIINU PUCOEINHEHUS 1 25.01.2024
57 Peakiiuu okuCneHMs 1 KaUeCTBEHHBIE PEaKI[UU alIbJICTHI0OB U KETOHOB 1 29.01.2024
58 CriocoObI OyYCHHS aJTbJICTHIIOB M KETOHOB 1 31.01.2024
59 OnHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KUCIOTHI, OCOOCHHOCTH CTPOCHUS HX MOJIEKYJT 1 01.02.2024
60 W3omepus n HOMEHKIIaTypa KapOOHOBBIX KHCJIOT, X (GU3MUECKHE CBOWCTBA 1 05.02.2024
61 XUMHUYECKUE CBOMCTBA MPEACTbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIOT 1 07.02.2024
62 Oco0eHHOCTH CBOWCTB MypaBbHHOM KUCIOTH. MHOTOOOpa3ue KapOOHOBBIX KHUCIIOT 1 08.02.2024
63 OcoOeHHOCTH CBOWCTB: HENPEAETbHBIX U apPOMAaTHIECKUX KapOOHOBBIX, TUKApOOHOBEIX, 1 12.02.2024

THAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBuTeny BRICIINX KapOOHOBBIX KHUCIOT




64 [TonsiTre 0 MPOM3BOIHBIX KAPOOHOBBIX KUCIOT 1 14.02.2024
65 Crioco0bI OMYYCHHSI ¥ IPUMEHEHUE KapOOHOBBIX KUCIOT 1 15.02.2024
66 CrnoxHbIe 23(UPHI: TOMOJIOTUYECKU psij, oO1iast popmyiia, H30MepHUs U HOMEHKIIATypa 1 19.02.2024
67 dusnueckre 1 XUMUYECKHE CBOMCTBA H3(PUPOB 1 21.02.2024
68 Pemenne pacu€THBIX 3a1a4: 10 YpaBHEHUIO XUMHYECKOW PEAKIINH, Ha OTpeiesieHIe MOJIEKYISIPHON 1 99 02.2024
(hOpMyIIBI OPraHUYECcKOTO BEIIECTBA
69 [paktuueckas padora Ne 3. Pemienue skcriepuMeHTaIBHBIX 3aj1a4 10 TeMe "KapOoHOBbIE KUCTOTHI. 1 26.02.2024
Crnoxubie 3Qupsr"
70 Kupsr: ctpoenne, pusndeckrne 1 XUMHUIECKHAE CBOMCTBA (THAPOIU3) 1 28.02.2024
71 OcoO0eHHOCTH CBOHCTB JKHPOB, COAEPKAIINX OCTATKH HEMPEIeNbHBIX JKUPHBIX KHCIOT. JKUPHI B 1 99.02.2024
MpUPOC
79 MpbUia KaK COJTH BBICIIMX KapOOHOBBIX KUCIIOT, UX MOOIIee JaericTBUe. [IoHITHE 0O CHHTETUYECKUX 1 04.03.2024
Motommx cpeacreax (CMC)
73 I'enernyeckast cBS3b yIiI€BOIOPOAOB M KHCIOPOJICOIEPKAIINX OPTaHNUYECKHUX BEIIECTB 1 06.03.2024
74 Pacuérel mo ypaBHEHMAM XMMHYECKUX PEAKITHIA 1 07.03.2024
75 Cucrematuzaiys U 0000IEHUE 3HAHUM 10 TEME 1 11.03.2024
76 OO01mas XxapakTepUCTHKA YIJICBOIOB U KJIIACCU(PHUKAIUS YTIIICBOIOB (MOHO-, TU- U TIOJTUCAXAPH/IbI) 1 13.03.2024
77 Monocaxapuibl: (pU3rUecKrue CBOWCTBA M HAX0XKICHUE B IPUPOJIC 1 14.03.2024
78 [TpuMeneHre TIIOKO3bI, €€ 3HAYCHUE B )KH3HEACITSIILHOCTH OpraHu3Ma 1 18.03.2024
79 Hucaxapuasl: caxaposa, MajabTo3a U JIakTo3a. HaxoxaeHue B Ipupoie ¥ IPUMEHEHHE TUCaXapUI0B 1 20.03.2024
80 [Monucaxapuabl: CTPOEHUE MaKPOMOJIEKYJI, QU3MUECKUE B XUMHUYECKUE CBOMCTBA, TPUMEHEHUE 1 21.03.2024
81 [TonsiTrie 00 UCKYCCTBEHHBIX BOJIOKHAX 1 01.04.2024
82 Pentenue pacueTHBIX 3a7]a4 Ha OIpe/elieHHE JI0JIM BBIX0JIa MPOAYKTA PEaKIIMU OT TEOPETUIECCKU 1 03.04.2024
BO3MOXHOTO
83 Cucremaruzanus u 0000IIeHNE 3HAHWI IO pa3eny 04.04.2024
84 KontponbsHas pabora o Teme "Kuciaopoacoaep xaririe OpraHndeckue COeTnHeHNS" 08.04.2024
85 AMWHEI: KJIaCCI/I(IjI/IKaHI/IH, CTpOCHHE MOJIEKYJI, 00111ast hopMyJia, H30MEPHS, HOMEHKIIATypa 1 10.04.2024
(u3nuecKue cBOCTBa
86 XUMHUYECKUE CBOWCTBA ann(aTHUECKUX aMUHOB 1 11.04.2024




87 AHWINH: CTPOCHNE aHUIIMHA, 0COOEHHOCTH XUMHUECKHX CBOMCTB aHMJIMHA 15.04.2024

88 CrniocoObl oTy4eHUsl ¥ IPUMEHEHHE aTn(paTHIECKUX aMUHOB 17.04.2024
AMUHOKHUCIIOTHI: HOMEHKJIAaTypa 1 u3omepusi, huzndeckue cBoiictBa. OTAeabHbIC IPEACTaBUTEIH Ol

89 P pu, ¢ P 1 18.04.2024
AMHHOKHCIIOT
XVMHUYECKUE CBOWCTBA AaMUHOKHUCIIOT, UX OMOJIOrMYecKoe 3HaueHHe aMHUHOKHCIOT. CHHTE3 U

90 1 22.04.2024
THIPOJIN3 NETITHIOB

91 Benku kak mpupoIHBIE TOTMMEPHL; CTPYKTYPHI OEIIKOB 24.04.2024

92 XUMHYECKHE CBOUCTBA OEIIKOB 25.04.2024
A3soTcozepxaniye reTepoIUKINIecKre coequHeHns. HyKIIeHHOBBIE KUCIIOTHI: COCTaB, CTPOCHUE U

93 P P Y P 1 29.04.2024
Ouonoruueckas poib
[paktuueckas padora Ne 4. Penienne skcriepuMeHTAIBHBIX 3a71ad 10 TeMe " A30TcoaepiKalue

94 P P y P P 1 06.05.2024
OpTaHUYECKUE COCMHEHHUS
IIpakTrueckas padora Ne 5. Penienue sKcriepuMeHTaIBHBIX 3a4ay 10 TeMe ""PacriosHaBanue

95 P P P 1 13.05.2024
OPraHUYECKHX COCAMHEHUI

96 KonTponbHas pabora o teme "A3oTconepKalire OpraHndecKue coeTnHeHus " 1 15.05.2024
OCHOBHBIE MTOHATHSI XUMUH BEICOKOMOJICKYJISIPHBIX COSAMHEHUI U METO/IbI MX CUHTE3a —

97 P 1 16.05.2024
MOJMMEPH3aIUs ¥ MOJTMKOHICHCAIINS

98 [TnactMaccel. YTunusaus u nepepaboTKa IJ1acTHKa 1 20.05.2024

99 DnacToMephl: HaTypabHbIM CHHTETHYSCKUE KaydykH. Pe3nna 22.05.2024

100 BonoxHna: HaTypaigpHBIC, HUCKYCCTBEHHBIE, CHHTeTHYECKHE. [loMMepHI criennaaibHOTO Ha3HAYCHS 23.05.2024
ITpakTrueckas padora Ne 6. Pemienume skcriepuMeHTAIBHBIX 3a1ay 110 TeMe ""Pacmo3HaBanue

101 P pabota P 1 27.05.2024
TTACTMACC ¥ BOJIOKOH
O60011eHre U cucTeMaTU3alys U3yYeHHOTo MaTepraia o TeMme "BrIcokoMoleKysIpHbIe

102 Henme HILHSY P yp 1 29.05.2024
COCAMHEHHS

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 10 kiacc/ I'abpuensu O.C., OOIECTBO C OrPaHUYCHHONW OTBETCTBEHHOCTHIO

«IPODAY»; AxninonepHoe oobmectBo «M3narensctBo «IIpocBenienne

METOANUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Meroaudeckoe mocooure — 6a30BbIid YPOBEHbY - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensH, I[1.B.Pemeros, N.I".OcTtpoymoBa «3agaun 1o XUMUU U CIIOCOOBI UX

pemerus» - M.: «/Ipodan, 2021roz.

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://him.1september.ru Equnas xomtekuus LIOP: [IpenmeTHast KOJISKIHsS « XUMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIC SKCTIEPUMEHTBI:
xumus. Komnekius Poccuiickoro o6mieo0pa3zoBareabsHOT0 opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Beepoccuiickast omumnuaza mKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Oprannyeckast XUMHsL: SJIEKTPOHHBINA YICOHHUK JIJISI CPETHEH MITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIH yI4eOHHK

http://www hemi.nsu.ru OTKpbIThIi KOJUTSIK: XUMHUS

http://www.chemistry.ru JlucraniimonHas OJIMMITHAA TI0 XUMHUH: TEJTEKOMMYHHUKAITHOHHBIH

00pa30BaTeNbHbII MPOEKT






