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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo XMMHU Ha YpOBHE CpeIHEro oouiero oopazoBaHus 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 obpaszoBanusa(POIl COO), npencraBieHHbIX B DenepabHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHbIE 00pa30BaTeNIbHBIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEeHUN «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 o0Opa3oBanus ydammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTaludd UX K OBICTPO MEHSIOUIMMCS YCIIOBUSM 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 OCHoOBomosaratomumu mnosoxenuasmu ProC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

¢ HUH(QOPMAIIMOHHO-METOIUYECKas, peaau3alus KOTOpol oOecrneuynBaeT MOJTydeHHE
IIPEJICTaBICHUS O LEsIX, COJIEp)KaHUHU, oOLIell cTpaTernu OOy4eHMsI, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IPEeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOopass  MpeaycMaTpuBaeT  OIpejesieHUE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JIOCTIDKEHUI oO0ydwaroImuxcss B paMKax HTOrOBOHM arrecTanuu B (OpMe €IUHOro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

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

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

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

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

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell W 3a7ady M3ydyeHUs IMpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTEPUCTUKHU MJIAHUPYEMBIX Pe3yiIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEro o0Imero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TAaKXKe C Y4ETOM OCHOBHBIX BHJIOB



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

I[To BceM Ha3BaHHBIM MO3MLMSAM B IpPOrpaMMe [0 XUMHUM IHPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBJISIIONICH cofep)kaHusl yueOHOro nmpeamera «XUMHUs» ocTaércs BO3MOXKHOCTh BBIOOPA €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cuctemMe Au(GepeHIIMPOBAHHOTO 00yUeHUs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli MpoQmiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MpOrpaMMbl CpPEeTHEro OOIIero 0O0pa30BaHUS HM3YYEHHE MpeaMeTa «XHUMHUS)
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJArOIIUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyla ¥  O00OOMEHHBIX CIMOCOOOB  JACSATEIBHOCTH, WMEIOIIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipefMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpe/IeNIeHUU TOJIX0J0B K OTOOpPY M CTPYKTYpPHOM OpraHM3alMd COAEpPX aHHUS 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
(dakTomoruueckoro Marepuaia. Tak, Ha yriyOoJ€HHOM ypOBHE M3y4YeHHUS IpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHUs NMpeACTaBICHUNH O CTPOCHUU
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX NPOTEKaHMs PEAaKIMH, pacCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHWH Npu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAacTBOPOB BeEIECTB. B Kypce opraHMueckod XHMHHM INpU PACCMOTPEHHH pPEaKLMOHHON
CHOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HaueHUEe MMEET TO, YTO Ha COJEp>KaHUE KYpCOB XMMHH YIIIyOIEHHOTO YPOBHS
W3YYCHUS i1 KIAccoB ompeaenéHHoro mpoduis (rIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npeaMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIAcCOB XHMHUKO-(DU3MYecKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJICKTPOIH3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U JIPYTOE.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhHIIs
00BN y/eIbHBIN Bec OyJeT UMEeTh OpraHuyeckas XUMus. B 3ToMm ciydae mpenocTaBisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMIHJbI, OEJIKU, YIJIEBOJbI, HYKIEUHOBbIE KHUCIOTHI U aApyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAay4HBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«XuMHus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u uHbopMaTiKa» U «Pycckuil S3bIK U JUTEpATypa.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENEHHONW 3HAYMMOCTH sBisieTcs (OpPMHUPOBAaHME OCHOB HAyKHM XHMHUHU Kak oO01acTu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (QopmupoBaHuE NPEICTABICHUN: O MaTEpPUAIHLHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleil posn B 00ecreYeHUN YCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npoOJeM 3KOJIOTMYECKOM, SHEpreTM4eckoil M MUIEeBO Oe30MacHOCTH, B PAa3BUTHUU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB DHEPrUHU, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAK)KE IKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOILIECHHUS K CBOEMY 3/10POBBIO U IPUPOJHOM CPEAE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JIEKAIIMX B OCHOBE XUMHYECKOW COCTaBIIAIOIICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpUN XHWMHUHU, COBPEMEHHBIX IMPEACTaBICHUI O CTPOEHHMU BEIIeCTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XHUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaX, 00 OOIIHX
HAyYHBIX MPUHIIUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (dopMmupoBaHue Yy OOY4YaIOUIMXCS OCO3HAHHOTO IMOHMMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMWYECKMX 3HAHWHA I OOBSCHEHHS KIIOYEBBIX HACH u mpoliem
COBPEMEHHOW XWMHUU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAMOTHOTO peEIHIeHHs MpoOJeM, CBS3aHHBIX C



XMMHEH, TMPOTHO3MPOBAHUA, aHaIM3a U OIEHKM C TMO3ULIHUA HKOJOTMYECKOU
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATEIFHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJCTBOM, HCIOJIB30BAHUEM U MepepaboTKOi
BEIIIECTB;

e yriyOJeHHe TPEACTaBICHUH O HAYYHBIX METOJaX IO3HAHUS, HEOOXOMUMBIX IS
pUOOpPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHUS XUMUUECKUX
SBIICHUH, WMEIOMIMX MECTO B TPUPOJE, B MPAKTHYECKOH JEATCIHHOCTH H
MTOBCEIHEBHOW KU3HU.

B nmnane peanu3zanuu TMEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHIA
LEJIOCTHOW CHUCTEMBI CpeJHEro oO0IIero odopa3oBaHUsl NPU M3YUYEHUU MpeaMmeTa «XuUMUus» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

e BoCIUTaHUE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBIIEHUN MPUPOABI, YBAXKEHUS K
nporeccy TBOpYECTBA B 00JACTH TEOPETUYECKUX M TMPHUKIATHBIX MCCICIOBAHUN B
XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

® Dpa3BUTHE MOTUBAIMK K OOYYCHHIO W TO3HAHUIO, CIIOCOOHOCTEW K CAaMOKOHTPOIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IIEYEeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHC TMO3HABATCIIBHBIX WHTEPECOB, HMHTCIUICKTYAIBHBIX W  TBOPYCCKUX
crocobHocTell 00yvaromuxcs, GopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIIEHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
po(hecCHOHANBHOM U OOLECTBEHHOW NEATEIbHOCTH, OTBETCTBEHHOI'O OTHOLICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (¢dopMHpOBaHME YMEHUM M HABBIKOB Pa3yMHOr0 MPHUPOIONOIL30BAHMS, Pa3BUTHE
9KOJIOTHYECKOH  KYJNbTYpbl,  NPUOOpETEHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTHYECKOH JeITeTbHOCTH.

OO0miee 4yuCIIO YacoB, MPEIYCMOTPEHHBIX /Js U3yYEHUS XUMHUHM Ha YriayOJeHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).

COJAEPKAHUE OBYYEHUSA
10 KUIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKON XMMMU.

[lpenmer M 3HaYeHME OPraHUYECKOM XHMMMH, TMPEICTaBIEHHE O MHOrooOpa3uu
OpPraHMYECKUX COCTUHEHUM.

DJEeKTPOHHOE CTPOCHHE aToMa YIJepoja: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yriepoaa. XUMUYecKasl CBsI3b B OPraHMUECKUX COCIMHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsI KOBAJECHTHOMN
cBsi3U (OOMEHHBIA M JIOHOPHO-AaKIENTOPHBIN). THIBI MepeKpbIBaHUs aTOMHBIX OpOUTaJIeH, G- U
n-cBs3u. OnuHapHasi, JBOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3e B MoOJEKyJax
oprannyeckux BemecTs. [loHsTHE 0 CBOOOAHOM pagukale, Hykieoduie u dIeKTpoduie.

Teopuss cTpoeHuss opraHudecknx coennHeHnid A.M. byriepoBa u coBpeMEHHBbIE
IIPEJICTABIEHUSI O CTPYKTYPE MOJIEKYJ. 3HAUEHNUE TEOPUN CTPOEHHUSI OPTaHUYECKUX COEAMHEHUN.
MonekynsipHble M CTPYKTypHbIe (Qopmynbl. CTpyKTypHbIE (DOPMYINBI pPa3TUYHBIX BHJOB:



pa3BépHyTas, COKpaml€HHas, ckeneTtHad. WM3omepus. Buabsl wu3zoMepuu: CTpyKTypHasd,
MPOCTPAHCTBEHHAS. JJEKTPOHHBIE J(P(PEKTHl B MOJIGKYJIaX OPTaHMYECKUX COCAMHECHUMN
(MHIIyKTUBHBIA U ME30MEPHBIH 3D PeKThI).

[IpencraBnenue o kiaccudukanuu oprannyeckux Bemiects. [lonsTue o GyHKIMOHATBHON
rpynme. 'omonorus. ['omonornueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHUYeCKUX
coequnenuii (IUPAC) u TpuBHanbHbie HA3BaHUS OT/ICIBHBIX MPEACTABUTEIICH.

OcobenHoctn W Kimaccu(uKanuss — OpraHMYecKux  peakuumid.  OKUCITUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYECHUS BEIIECTB U MX NPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaT€pUaJlaMU Ha UX OCHOBE, OIBITHI 10 IPEBPAIICHUIO
OpraHMYeCKHWX BEIIECTB IpPU HarpeBaHuu (IJIaBieHHe, OOyTJIMBaHME W  TOPEHHE),
KOHCTPYUPOBAHUE MOJEIIEW MOJIEKYJI OPraHUYECKUX BEILIECTB.

YraeBogopoabl.

Ankanbl. ['oMonoruuecKuii psizi ankaHoB, oOmas (GopMyia, HOMEHKIATYpa U H30MEpPHS.
DIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aJKaHOB, SPS-THOPHAM3AIMSA ATOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XHUMHUYECKUE CBOMCTBA aJKAHOB: PEAKIMM 3aMEUICHUs, U30MEPU3ALNH, TETUAPUPOBAHUSA,
LIUKIU3alluy, MHpOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MexaHU3Me peakUuil
PaAMKAIbHOIO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl moMydyeHus: ¥ IpUMEHEHHE aJTKaHOB.

[uknoankanel. O0miast popmysna, HoMeHKIaTypa u usoMmepusi. OCOOEHHOCTH CTPOCHHUS U
XUMHUYECKHX CBOWCTB MaiblX (IHMKJIONPOINAH, IUKIOOyTaH) W OOBIYHBIX (IMKJIOTICHTAH,
LUKJIOTe€KCaH) [UKI0ankaHoB. CriocoObl MONy4YeHNs U TPUMEHEHUE [IUKI0AIKaHOB.

Anxkensl. ['omonorudeckuil psij aikeHoB, oOmias Ggopmysa, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOSHHME MOJIEKY] aJKEHOB, SP’-THOPHIM3ALMS aTOMHBIX opOuTaneii
yriaepoaa, o- u n-cBsizu. CTpyKTypHas u reomerpudeckas (uc-TpaHc-) nzomepus. Ousnueckue
CBOIWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM MPHUCOCIMHEHUS, 3aMEUICHUS B O-
MOJIOKEHUE TMpPU JBOMHON CBs3M, NMOJMMepU3aluu U okucieHus. [IpaBuno MapkOBHHMKOBA.
KauecTBeHHbBIE peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MONTYYEeHUS U TPUMEHEHHUE alIKeHOB.

Ankaguensl.  Kimaccupukanmss — ankagueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
kymynupoeartvle). (OCOOEHHOCTH  SJEKTPOHHOTO CTPOCHHS M XUMHUYECKMX  CBOMCTB
CONPsDKEHHBIX AWEHOB, 1,2- u 1,4-npucoenunenue. Ilonmumepusanus CONpsKEHHBIX IUEHOB.
CniocoObI MoTy4eHus ¥ TPUMEHEHNE aJIKaIueHOB.

Ankunbl. ['oMonorndeckuil psij amkuHOB, oOmas GpopMyia, HOMEHKIATypa U U30MEpHs.
ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opbutaneit yriaepona. duznueckue CBOWCTBA AIKHHOB. XHMHUECKHE CBOWCTBA: PEAKIUU
MPUCOECIUHEHHMS], TUMEPU3ALMN U TPUMEPHU3ALUU, OKUCIeHUs. KUCIoTHbIE CBOMCTBA alIKHWHOB,
UMEIOLINX KOHIEBYIO TPOWHYIO CBsi3b. KauecTBEeHHBbIE peaklMH Ha TPOiHYIO CBA3b. CrocoObI
MOJIyYEHUs U IPUMEHEHHUE alIKUHOB.

Apomartudeckue yrieBoaopoas! (apeHsl). ['omonornyeckuit psia apeHoB, odmas popmyna,
HOMEHKJIaTypa M U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
duznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOWCTBAa O€H30Ja U €ro roMOJOroB: peakluu
3aMenieHus] B OEH30JIbHOM KOJIbIE U YIJIEBOJAOPOJIHOM pajauKalle, peakluu MpUCOeTUHEHUS,
OKHCIIeHHE ToMoJoroB Oen3ona. IlpeacraBienne 06 OpUeHTHPYIOLIEM JIEHCTBUM 3aMecTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpPUMEpE aJKUIBHBIX PAJAUKAIOB, KapOOKCHUIBHON, TUAPOKCUIHHOMH,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.



[Tonmumepuszamust  ctupona. CnocoObl  MONydYeHHS UM NPUMEHEHHE  apoMaTHYECKHX
YIJI€BOIOPOOB.

[Mpuponnstii ra3. [lonmyrueie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIIH
yrojib U OPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTku He(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKHH, KaTaTuTUYCCKU), pudOpMHUHT, muposm3. [IponykTel nepepaboTku HedTH, UX
MPUMEHEHUE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MEXAY pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIIIEBOJOPOI0B. Peakiuu 3amemnieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIY, LHUAHOTPYIIy, aMuHorpymmy. [leifictBue Ha
rajoreHNpoOn3BOIHBIE BOJHOIO W CHHPTOBOrO pacTtBopa wEnoud. Bzaumopeincrsue
JUTAJIOT€HAIIKAHOB ¢ MarHueM U LUHKOM. [IOoHsATHE O MEeTaJuIoOpraHUYecKUX COCTUHEHUSX.
Hcnonp30BaHre TallOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TpPU CHUHTE3E
OpPraHUYECKUX BEIIECTB.

DKclieprUMEHTAIbHBIE METO/Abl HM3y4YeHHs BEHIECTB W HMX IMPEBpAIleHUil: H3y4YeHHE
(¢U3MUeCKUX ~ CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPHMOCTB),  KAueCTBEHHBIX  peaKUuit
YIJIEBOIOPOAOB Pa3IMYHBIX KJAccoB (oOeclBeunBaHWE OPOMHOM WJIM HMOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJCICTBHE aleTHJIeHa C aMMHAYHbIM pPAacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHaApyXEHHE YIiepo/ia U BOJAOPOJa B OPraHUYECKHX BEIECTBAX,
NOJydeHUE AITHJICHA M W3YYEHHE €ro CBOMCTB, O3HAaKOMIIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ oOpa3namMu IUIAaCTMAcC, KAay4yKOB U PE3UHBI, MOJICIHUPOBAHHUE MOJEKYI
YIJIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenenbHble OonHOATOMHBIE CcHUpPTh. CTpoeHHE MOJEKyJl (Ha HpUMEpe MeTaHoja U
sta”ona). ['oMonorunueckuit psa, odmas hopMyia, n3oMepusi, HOMEHKIATypa U Kiaccu(uKaius.
Ou3nyecKkue CBOICTBA NPEIEIbHBIX OJHOATOMHBIX CHHPTOB. BomOpoaHbIe CBSI3U MEXKIY
MOJIEKYJIAMH ~ CIHPTOB. XHMHUYECKHE CBOWCTBA: pEAKIHMW 3aMEIIeHHs], JeTHIpaTaIliH,
OKHCIICHHSI, B3aMMOJICHCTBHE C OPTaHWYECKIMHU U HEOPTaHMYECKUMH KuclioTaMu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE CHUPTHI. JlelicTBUe 3TaHOlla MU METAaHOJAa Ha OpPraHM3M 4YellOBeKa.
CniocoObI Moy4eHus U MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upel, HOMEHKIIaTypa U u3oMmepus. OCOOEHHOCTH (PU3UUYECKUX U XUMUYECKUX
CBOMCTB.

MHoroaroMHbie CIHUPTHI — JTUICHTIUKONb M ThulepuH. dusnueckne M XUMHUYECKUE
CBOICTBa: peakiuu 3aMEIICHUs, B3aUMOJEWCTBHE C OPraHUYECKUMH W HEOPTaHUYECKUMU
KHCJIOTaMH, Ka4yeCTBEHHAasI peaklusi Ha MHOTOAaTOMHBIE CIUpTHL. [IpencraBnenne o MexaHu3Me
peakiuii HykiaeopribHOro 3aMerienus. JlelictBiue Ha opranu3M ueiaoBeka. CrocoObl OTYIeHHS
U TIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHre MOJIEKYIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIIBI M OEH30IbHOTO s/pa.
Ouznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHosna. KadecTBeHHbIE
peaknnu Ha ¢enHon. ToxcuuHOCTh (Genona. CrnocoObl TOMyYeHHs W TpUMEHEeHHe ¢eHoa.
®enondopManbaeruaHas cCMoa.

KapOoHunbHBIE COETUHEHUS — aIbJErHIbl M KETOHBL. JJIEKTPOHHOE CTPOCHHUE
KapOOHHMIIBHON Tpymmbl. ['OMOJOrHYecKre psIbl albICTHAOB M KETOHOB, oOmias ¢opmya,
U30MEpHUsl ¥ HOMEHKJIaTypa. (DHU3MYecKkne CBOWCTBA allbJCTHAOB U KETOHOB. XHWMHUYECKHE
CBOWCTBA aNbJETHIOB M KETOHOB: peakiuu mpucoequHeHus. OKHUCICHHE albJeru/oB,
KaueCTBEHHBIE peakiMu Ha anpieruabl. CrmocoObl MOMyYeHUs W MPUMEHEHHE albJCTHA0B U
KETOHOB.



OnHOOCHOBHBIE TpefieNibHble KapOOHOBbIE KHUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYII
KapOOHOBBIX KHUCIOT. M3omepusst u HoMeHKiarypa. DHU3MUECKHE CBOMCTBA OJHOOCHOBHBIX
IpeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCIIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMICTBa, peakuus STepuuKaluu, peakiuu c
y4acTUEM YIJIEBOJOPOAHOrO0 pagukaia. OcoOOEHHOCTH CBOWCTB MypaBbUHOW KUCIOTHL. [loHsATHE
0 TIPOM3BOJHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucaoT. [IpencraBurenu BhpICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
IIOJIy4YEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusle >¢upsl. 'omonornueckuit psa, odmas Gopmyna, ©30MepHst 1 HOMEHKIIATYpA.
®u3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJTOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOICTBA XKUPOB: TUIPOJIU3 B KUCION U
mea09Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKAIINX OCTATKH HEMPEASIbHBIX KUPHBIX
KUCHOT. JKupsl B IpUpoe.

MBpbUT4 KaK COJM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AH- H
noJjucaxapuapl). MoHOcaxapuabl: TIIIOKO3a, (PyKTO3a, Talakro3a, pud03a, Je30KCHprud03a.
®usnyeckue CBOWCTBA M HaxOXkJAeHWEe B npupoae. PorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3bI: pEaKIMH C YYacTUEeM CHOUPTOBBIX U  aiNbJACTUAHOW TIpyMN, CIOUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. [IpuMeHeHue TIIOKO3bl, €€ 3HAUE€HHUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuipl: caxapo3a, MajabTo3a U JakTo3a. BoccraHaBinuBawolue U
HEBOCCTaHaBIUBAaIOLMe aucaxapuibpl. ['maponus nucaxapuaoB. Haxoxaenue B mpupone u
npuMmenenue. [lonmcaxapuapl: Kpaxmal, TNIMKOTeH M Ieinoio3a. CTpoeHHe MakpOMOJIEKYI
Kpaxmala, TJIUKOT€Ha U LeJuitoNo3bl. Du3nueckue CBOICTBA Kpaxmajga M IEJUTIOJI03bI.
XHUMHYECKHE CBOMCTBA Kpaxmaljla: TMJAPOJIA3, KAYECTBEHHAs PEaKUUs C MOJAOM. XUMHUYECKHE
CBOICTBa IIEJITIOI03bI: TUAPOIIN3, MOTydeHHE 3(PUPOB LEeTt003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKCHEpUMEHTAJIBHBIE METOJBl M3YUEHHUS BELIECTB U MX IMPEBPALLEHUI: PaCTBOPUMOCTH
pPa3IUYHBIX CHOUPTOB B BOJE, B3aUMOJAEHCTBHE ATaHOJA C HATPUEM, OKHUCIEHHE 3THUIIOBOTO
cnupTa B ajJbJETU] Ha pacKaJI€HHONM MeJHOW MpPOBOJIOKE, OKHCJIEHHWE 3THUJIOBOIO CIHMPTA
JUXPOMATOM Kajiusl (BO3MOXHO HMCIIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u ruagpoxkcunom meau(ll)), peakius rmunepruna
¢ runpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pactBopa TIOK03bI ¢ Tuapokcunom Meau(ll), B3aumopaeiicTBue kpaxmanaa ¢ HOJOM, PEIICHUE
HKCIEPUMEHTANIbHBIX 33Ja4 1o TeMaM «CrupThl ¥ GpeHonb», «KapboHoBbie KUCIOTHI. ClI0KHBIE
3pUPBD».

A3oTcoaepxainiye oprauuieckne coeinHeHusl.

AMUHBI — OpraHMYeckHe TpoM3BOAHbIE amMuaka. Kiaccudukanuss amMHHOB:
annpaTHUecKue U apoMaTUYecKHe; epBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOEHUE MOJIEKYII,
obmas (opmyna, u3oMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHYECKOE CBOWCTBA
anu@aTuyecKux aMUHOB: OCHOBHBIE CBOMCTBA, aJKUIMPOBAHUE, B3aHMMOIEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON KUCI0TON. CONMM aJIKWIaMMOHMS.

AHNIMH — IPEICTaBUTENIb AMUHOB apoMaTHUecKoro psaa. Ctpoenue aHuinHa. BzaumHoe
BJIMSIHAE TPYII aTOMOB B MoJjekyje aHwinHa. OCOOEHHOCTH XMMHMYECKHX CBOWCTB aHMJIMHA.



KauectBennsle peakuuu Ha aHWIMH. CrnocoObl MOMy4YeHUS M MPUMEHEHHE aln(aThyecKux
amMuHOB. [loyuenne aHwIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u  uzoMepus. OrtnenbHble IPEACTaBUTENN  O-
aMUHOKMCIIOT: TJIMUWH, aJlaHuH. PU3nYecKrue CBOMCTBA aMUHOKMCIIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEepHbIX OPraHWYEeCKUX COCAMHEHUN, peakius MOJUKOHACHCAIUH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buosornueckoe 3HayeHUE aMUHOKUCIOT. CHHTE3 M T'MAPOJIU3
HENTUI0B.

benku kak npupoasnsle nosumepsl. llepBuuHas, BTOpUYHAs W TPETHUYHASL CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JIEHATypallus, KaueCTBEHHbIE peakluy Ha
OeKHU.

OKCHEpUMEHTAJIbHBIE METO/Abl M3YYEHHUs BELIECTB M MX IIPEBpalllEeHUui: PACTBOPEHUE
0enkoB B BoOJie, JeHATypauus OeIKOB MPH HarpeBaHHUH, LIBETHbIE PEAKIMHU Ha OEJKH, pelieHue
SKCHEPUMEHTAIBHBIX 3aJa4 MO TeMaM «A30TCOAEp)KALMe OPraHUYECKHE COCIUHEHUS» U
«Pacro3HaBaHue OPraHMYeCKUX COCTUHEHUI.

BbicokomoiieKy IsipHbIE COeIUHEHHUS.

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEpPU3ALUU, CpPeAHsss MoJeKyspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIs U MTOJIMKOHCHCALINS.

[TonmumepHbie MaTepuabl. [TnacTmacchl (monu3TUIIEH, HOJIUIIPOIUIIEH,
MOJIMBUHUJIXJIOPU/I, MOJIMCTUPOII, MOJIMMETHUIIMETAKPUIIAT, MOJINKApOOHATHI,
nonudTHIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

OnacToMepbl: HaTypalbHBIH  KaydyK, CHUHTETHYECKHE Kaydyyku (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypaibHbIE (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TedyoH, KeBiap, 3JIEKTPOIPOBOISIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
o0Opa3llaMu MPHUPOJTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacc, KaydyKOB, pelIeHue
HKCIIEPUMEHTAJIbHBIX 33/1a4 0 TeMe «Pacrno3HaBaHuE MJIACTMACC U BOJIOKOH».

Pacuérnrie 3amaun.

Haxoxxnenue MosiekyasipHON (hOpMysibl OpraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXO/IIMX B €r0 COCTaB, HaXOXKJICHHWE MOJIEKYJSIPHON (hopMysbl OpraHMYecKOro
COeMHEHUs 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) MPOYKTOB peaKIIMU /WM UCXOAHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (popMyIbl
OpPraHMYECKOT0 BEIECTBA Ha OCHOBE €ro XMMHUYECKHMX CBONCTB MJIM CIIOCOOOB MOJIy4YEeHHS,
OIIpECIICHUE JI0JIM BBIXOZA MPOYKTa PEAKLIUN OT TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBSA3€H NMPU M3y4YEHHHM OpraHndeckord xumuu B 10 kimacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak U
MOHSITUN, IPUHATHIX B OTJENbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHWE, HAay4HBIM (akT, TMIOTe3a, TEeOopus,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.



®dusuKa: maTepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKHI
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BeIIecTBa, (PU3NYECKUE BEITMYUHBI,
€IMHHUIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

Buosnorus: kietka, opraHu3M, 3KocucTeMa, onocdepa, MeTaboIU3M, HACIIEICTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUEe, (POTOCHHTE3, JbIXaHHE, OCJKH,
YTIIEBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMble, TOIUIHBO.

TexHONOoTHs: THUIIEBBIC MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIMTAHUS, MOIOIIHE CPEIICTRA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMMUA

Teopernueckne 0CHOBBI XUMHUH.

Atom. CocTtaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M30Tonel. CTpoeHHUE 3IIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUYECKUE YPOBHH U MOLYPOBHH. ATOMHBIE
opoOutanu. Kinaccudukaius XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
9JIEKTPOHOB IO AaTOMHBIM OpPOUTANISAM. OJEKTPOHHBIE KOH(UIypalM AaTOMOB 3JIEMEHTOB
[EpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHbIE
KOH(HUTypauyu HOHOB. DIEKTPOOTPULIATEITLHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMHYecKux dieMeHToB [I.1.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHCTEMBI XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOECHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHUYECKHMX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJIOYKHBIX BEIIECTB IO TpyINIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.J1. Menneneena.

XuMuyeckasi CBsI3b. BUABl XMMHUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
MexaHu3mbl 00pa30BaHMsl KOBAJIEHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHEprus
U JuInHA CBA3U. [loaspHOCTH, HANIPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHble
cBsa3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP M BaJEeHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJ C HUX T€OMETPUYECKHM CTPOCHHMEM (Ha MpHUMEpe COCIUHEHHUH 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBnenne O KOMIUIEKCHBIX coequHeHHsX. CocTaB  KOMIUIEKCHOTO  HOHA:
KOMILJIEKCOOOpa3oBarenb, JUTaHAbl. 3HAYeHUWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOpAMHAIIMOHHOW XMMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THIbI KPUCTAJNIMYECKHUX
pemEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIX cucreMax. MctuHHbIEe pacTBOpsl. [IpeacraBienne o KOTOUIHBIX
pactBopax. CrocoObl BbIpaK€HHsSI KOHLIEHTpPAIlMM PAacTBOPOB: MaccoBasl J0Jisi BEIIeCTBa B
pacTBope, MoJisipHas ~ KOHLeHTpauus. HacbllleHHblE W HEHACHIIEHHbIE  PacTBOPHI,
pacTtBopuMoOcTh. Kpucramnornaparst.

Knaccugukanus 1 HOMEHKJIATypa HEOPTaHMYECKHX BelecTB. TpuBHAIbHBIE HA3BaHUS
OTJIENIbHBIX NPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peakliii B HEOPraHU4eCKOW U OpraHMYecKoil XUMHUHU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPaHEHMsI M MPEBpAIIECHUsS SHEPTUU NMPU XUMHUYECKHX
peakuusax. Temnosble 3h(HEKTb XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.



CKOpOCTh XUMHYECKOW peakinu, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (hakTopoB. ['oMoreHHbIE
U reTeporeHHble peakuuu. Karanus u karanuzatopsl.

OOpatumbie u  HeoOpaTHMMblE peakIuh. XUMHUYECKoe paBHOBecwe. KoHcTaHTa
XUMHYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME HA MOJOKEHHE XMMHYECKOTO pPaBHOBECHS:
TeMIeparypa, JaBJICHHE U KOHIIEHTpAllMM BEIECTB, y4acTBYOIIMX B peakuuu. [Ipunimun Jle
[Tarensbe.

OnexTponuTtnyeckass gucconuanus. CunpHble H  cinabble  37eKTponuThl. CTeneHb
muccouuanuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEUTpaibHAas, LIeNo4Has. BomopoaHsii
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiuu noHHoro oOMeHa.

OKUCIUTENBHO-BOCCTAHOBUTENNbHBIE peakiuu. CrerneHb oOxkucieHus. OKHCIUTENTb |
BOCCTaHOBUTENb. [Iporecchl OKHCIEHHS W BOCCTAHOBIICHHs. BakHelIine OKUCIUTEeNu U
BOCCTaHOBUTENIHU. MeTO/1 3JIeKTPOHHOTO OanaHca. DJIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCrHepUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIEeCTB M HUX MPEBpAIICHUIA: pa3JIoKeHHE
NEPOKCHIa BOAOPOAA B MPHUCYTCTBUH KAaTalIM3aTopa, MOJEIN KPUCTAUTMYECKUX PEMIETOK,
NPOBEICHUE pEAaKIUH MOHHOTO OOMEHa, OIpelesieHHe CpeAbl pacTBOPOB C TOMOUIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEeaKIuu U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heoprannveckasi Xumusi.

ITonoxenne HemeraioB B Ilepmoandeckoil cucreMe XUMHUYECKHX 3ieMeHToB JI.U.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NYECKHME CBOICTBA HEMETaJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bopopona. Ilonydyenue, ¢pusnueckne ¥ XUMHUYECKHE CBOMCTBA: PEAKIMH C METallaMH H
HEMETaJNIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TONIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYeCKue U XUMHUYECKUe
cBoiictBa. ['ajmoreHoBozoOponbl. BaxkHeillmue KUCIOpOICOAEpKAIINEe COECIUHEHUS TaJOreHOB.
JlaGopaTopHbIE U MPOMBIIICHHBIE CIIOCOOBI TOTYYEHHUS TaJoreHoB. [I[puMeHeHne raloreHoB U
UX COCIUHEHHI.

Kucnopon, o30H. JlaGopaTopHble W MPOMBIIUIEHHBIE CHOCOOBI MOJYYEHHUs KUCIOPOJa.
dusnueckue M XUMHUYECKHE CBOWCTBA M MPHUMEHEHHE Kuciopoga M o30Ha. OKcuisl U
MIEPOKCHIBI.

Cepa. Haxoxxnenue B TpHpoje, CHOCOOBI TMONMy4YeHUs, (PU3NYECKUE U XUMHUYECKHE
coiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KACIOTBl U uX coidu. OcoOEHHOCTH CBOWCTB cepHOM KuCIOTHl. Ilpumenenue cepsl u eé
COCTUHEHUN.

A3zor. Haxoxnenue B mpupojie, CHOCOObI MOIY4YEHHs, (PU3UYECKHME M XUMHUYECKHE
cBoiicTBa. AMMHUaK, HUTpHbl. OKCuAbl a30Ta. A30THUCTas W a30THAs KUCJIOTHI M MX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KucinoTsl. [IpuMeHeHMe a30Ta W €ro coeiuHeHHH. A30THBIE
yI00peHUsI.

®dochop. Haxoxnenne B mpupojae, CocoObl MONydeHUs, (U3NYSCKHEe U XUMHYECKHUE
cBoiictBa. Dochuabl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue pochopa u ero coenuneHnit. @ochopHbie y100peHHUs.

VYrnepon, HaxoxaeHHWE B TMpupone. AJuioTpomHble Moauduxanuu. Duznueckue u
XMMHYECKHE CBOWMCTBA TPOCTBHIX BEHIECTB, 0Opa3oBaHHBIX yriiepomoM. Oxcun yriepomaa(ll),
okcun yraepoga(lV), yronbHas kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, aJcopOLMs.
Oynnepensl, rpadeH, yriaepogHble HaHOTpYOku. IIpuMeHeHHMe TPOCTHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COeAMHEHUH.



Kpemunii. Haxoxxnenue B mpupope, CrocoObl MOMy4eHHs, (U3NUECKUEe U XUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTA, CUIIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKIO0, €ro MoJly4eHHe, BUAbI CTEKIIA.

[Tonoxxenue metanoB B [lepuonnyeckoil cucreMe XUMUYECKUX 3JIeMEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaylioB. O0mue ¢puznyeckue cBONCTBA METAJLIOB.
[TpumeHenne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJLJIOB.

DNEKTPOXUMHUYECKHIA P HampspDKeHuid MeTtawioB. OOmme CrnocoObl  MONydeHUs
METaJUIOB: TUAPOMETAJUTYPIHsl, MUPOMETAJULYPIUsl, dJeKTpomeTautyprus. [lonsatue o xkoppo3uun
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka meramioB |A-rpynmnsl Ileproanueckoil cMCTEMbl XUMHUYECKHX
aneMeHTOB. Harpwii u kanuii: nmonydenue, pU3MUEcKue M XUMUYECKHUE CBOMCTBA, PUMEHEHUE
MIPOCTHIX BEUIECTB U UX COCAMHEHUM.

O6mas xapaktepuctuka MetaiioB |IA-rpynmsr [leproguueckoil cucTeMbl XUMHYECKHX
DIIEMEHTOB. Maruuii W KajJblMid: TMOJlydeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
IPUMEHEHHE IPOCTHIX BEILECTB U X coeuHeHUH. JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS.

AnoMuHUR: monydyeHue, GU3NYECKUe U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BElIeCTBA M €ro COoeAMHEHUU. AMGOTEpHbIE CBOWCTBA OKCHAA U THAPOKCHAA aJIOMHUHUS,
TUIPOKCOKOMILIIEKCHI aJTFOMUHUS.

OOmass xapakTepucTuka MeTauioB NoOouHblx mnoarpymnn (b-rpynm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAuHeHur. OKCUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u quXpomarbl, UX OKUCIUTEIbHbIE CBOWMCTBA.
[TosyueHue u npuMeHEeHUe XpoMa.

®u3nueckue M XHUMHUYECKHE CBOMCTBA MapraHiia M €ro CoeJuHeHUW. Baxueinmme
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

duznyeckue U XUMUYECKUE CBOMCTBA Kene3a U ero coequHeHni. OKCHIbl, THAPOKCUIBI U
comnu xene3a(ll) u sxeneza(lll). [Tonyuenue u npumMeHeHHe kKene3a U ero CIUIaBOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHui. [lonyuenne u npumeHenme
MeIU U €€ COCTMHEHHM.

[{uuk: monyuyenue, puznyeckre U XUMUUECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCH IMHKA. [[pMeHeHne uHKa U €ro COeAMHEHU .

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
00pa3IoB HEMETaJIOB, TOopeHue cepbl, (ocdopa, xkenesa, MarHus B KHUCIOPOJE, M3ydeHUE
KOJUIeKIMH «MeTayuibl M CIUIaBbl», B3aUMOJEMCTBHE IIENOYHBIX M IIEI0YHO3EMEIbHBIX
METaJUIOB C BOJIOW (BO3MOXKHO MCIIOJIB30BaHME BHIEOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKese3a ¢ pacTBOpaMu KHUCIJIOT U IIEJ0Yeld, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHMYECKUE aHUOHBI,
KaTHOH BOJOPOJA M KaTHOHBI METAJIOB, B3aUMOJICHCTBUE THJIPOKCHIOB ATIOMUHUS U LIUHKA C
pacTBOpamMH KUCJIOT U IIeJoYel, perieHne SKCIepUMEHTANbHBIX 3a/au 1o TemMaMm «[ ajmoreHsi»,
«Cepa u e€ coeTMHEHU», «A30T 1 Pochop U uX coeNUHEHUs», «MeTaulbl TTIaBHBIX TOTPYIII,
«MeTtanibl MOOOYHBIX TOATPYII.

XuMHUS U )KU3Hb.

Posp xumuu B obecriedeHNH YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HayyHBIX
METO/JaX TMO3HAHMS M METOJOJIOTMM HAayyHOTo wuccienoBanus. HayuHble npuHLIMIBI
OpraHu3ali XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINUIEHHBIE CLIOCOOB! MOMYYEHHS BaXKHEUIITNX
BElIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHOM KUCIOThI, MeTaHoa). [IpoMbliieHHbIE



CHoco0bl MOTYYEHUS] METAJUIOB M CIUIABOB. XMMMUYECKOE 3arpsi3HEHHE OKpYXKarolled cpelbl U
ero nocneacTBus. Poib xuMuu B 00ecriedeHu SHEpreTHIecKoi 0€30MacHOCTH.

XuMHus U 300pOBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. lIpaBuna ucnosb3oBaHuUs
JIEKapCTBEHHBIX ITpenapaToB. Ponb XMMUM B pa3BUTHH MEIULIVHBIL.

XUMUS ULIA: OCHOBHBIE KOMIIOHEHTHI, NMULIEBbIE 100aBKU. Ponb xumuu B obecriedeHun
MUILEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHOro
UCIIOJIb30BaHUs MpenapaToB OBITOBOM XMMUU B MIOBCEIHEBHON KU3HH.

XUMHS B CTPOUTEIBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepHabl (LIEMEHT, OETOH).

XuMHs B CEIbCKOM X03s1iicTBe. Opranndeckrue 1 MUHEpaibHbIe y100peHNSsI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. MaTepuaibl
JUIs 31eKTpoHUKU. HaHnoTexHonoruu.

PacuérHble 3anaun.

Pacuérer: mMaccel BemecTBa WM 00BEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKLUU BEILECTB, Macchl (00bEMA, KOJIMUECTBA
BEIIIECTBA) MPOJYKTOB DPEAKLUHU, €CIM OJHO U3 BEIIECTB MMEET IMpHUMecH, Macchl (00béMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKIMH, €CIM OJHO M3 BEIIECTB JIaHO B BUJE pacTBOpa C
onpeAes€HHOM MacCOBOM JIOJE€d PAcTBOPEHHOIO BEUIECTBA, MACCOBOM JOJIM W MOJSPHOU
KOHIICHTpAllUM BEIIECTBA B PAcTBOPE, HOJIM BbIXOJA IPOAYKTAa PEAKUHUH OT TEOPETUYECKU
BO3MO>KHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EeHUH OOIEl M HEOPraHUYECKONW XMMHHU B
11 xnacce ocymiecTBise€TCs Yepe3 UCIOIb30BaHUE KaK OOILIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U NOHATUMN, IPUHATHIX B OTIENBHBIX [IPEIMETaX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01e ecTeCTBEHHO-HAy4YHblE MOHATHUS: SIBJICHUE, HAaydHbIH (pakT, rumoresa, Teopus,
3aKOH, aHajdu3, CHUHTE3, KiIaccu(uKaluus, TIEepUOIUIHOCTh, HAOIIOJIEHUEe, U3MEpEHHE,
JKCIIEPUMEHT, MOJEIIb, MOACIIUPOBAHNE.

®uznka: marepusi, MUKPOMHpP, MAaKpOMHUp, aTOM, 3JEKTPOH, IMPOTOH, HEWTPOH, HOH,
U30TOINBl, PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUUECKUIl YpOBEHb, BEILIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBA, WJCAIbHBI ra3, (QU3NYECKHEe BEIMYMHbBI, EIUHHIIBI
WU3MEPEHHUS], CKOPOCTh, JHEPIUs, Macca.

buonorus: knerka, opraHusM, OJKOcUcTeMa, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKPORJIEMEHTBI, OENKH, >XKUPbI, YIJIEBOAbI, HYKJIEUHOBBIE KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U ITOTOK YHEPTUU B IKOCUCTEMAX.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHonorus: XMMUYECKasi MPOMBIIIIEHHOCTb, METAJULYPrusi, CTPOUTEIbHBIE MaTEpUabI,
CEJIbCKOXO3SHCTBEHHOE IPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBILIIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKHUX Ipenaparos, IIPOU3BOJCTBO
KOHCTPYKIMOHHBIX MaTE€pPUAJIOB, FJIEKTPOHHAS IIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHUM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIMMUCS POCCUNHCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH U CaMOOIIPENENIEHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYaroLIuXcCs
PYKOBOACTBOBATLCA IMPUHATHIMU B OGH.ICCTBG npaBujiaMM W HOpMaMu MOBCACHUA; HAJINYIUC
IIPaBOCO3HAHUS, SKOJIOTUYECKON KyJIBTYphl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTDH )KU3HEHHBIE
IUIaHBI.

JIMIHOCTHBIC PEe3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaXaroT cHOopMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XHUMHUS» OTpaxaroT c(OPMUPOBAHHOCTD
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLUMKCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

MNpEaACTaBJICHHUA O COLNUMAIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIICHHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTHU MPU CO3JaHUM YUEOHBIX POEKTOB,
PEIICHUN y‘I€6HI>IX 1 IO3HABATECJIbHBIX 3a1a4, BBIIIOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

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

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOWICHHUA K HCTOPUYCCKOMY H HAyY4YHOMY HAaACJICIAUIO OTE€YECTBEHHOM
XHAMUH,

yBa)KEHHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPUHM U TMPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTEIbHBIX HAOII0IEHHH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyAda y‘IéHI)IX H IMTPAKTUKOB;

MHTEpeca M TI03HABATEJIbHBIX MOTHMBOB B IMIOJIYYEHHHM M MOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOT'O IMTOBEACHM,

CIOCOOHOCTH OIICHUMBATb CHUTyallud, CBA3aHHBIC C XHMHUUYCCKHMHU ABJIICHHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBAThH CBOE MOBEACHHUEC MW IIOCTYIIKHM CBOHUX TOBapI/II_Hef/'I (¢ HO3I/IHI/II>'I
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUsA HOCHC}ICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMAaHMs LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBE€TCTBEHHOI'O OTHOIICHUS K CO6CTBCHHOMy q)HSI/IquKOMy N IICUXUYCCKOMY 310POBBIO;



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

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

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

5) Tpy10BOr0o BOCIUTAHUSA:

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

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

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

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

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

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

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

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

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

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

HaJU4Msl PAa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

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

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIMoOHATBHOTO HAYYHOTO MBIIUIEHHUS, CO3JaHUH [[EJIOCTHOTO MPEICTaBICHHS 00 OKpYKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEW WU
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHUCTUYECKOW HAIPaBIEHHOCTH M BAXHOW POJM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTEIIHOTO TPY/JAA U AKOJIOTHYECKA KOM(POPTHOM KU3HU KaKIOTO WICHA
00111eCTBA;

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



aHalM3a W OOBSCHEHHS SBICHUN OKPYKAIOIIETO0 MUPAa M MPOUCXOISIIUX B HEM W3MEHEHHIA,
YMEHHUS JiejiaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMXCSI TAaHHBIX
C LIEJIbIO MOJTYYCHHS IOCTOBEPHBIX BBHIBOJIOB;

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

MHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM eI TEIIbHOCTH;

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

WHTEpeca K OCOOCHHOCTSM Tpylda B pa3iInyHbIX cdepax mpodhecCHOHATBHOM
JCSITeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXIMpeIMeTHbIC) OOLICHAYYHBIC TTOHATHUS, OTPAKAIOIINE [IEIOCTHOCTh HAYYHOH KapTUHBI MHpa
nu CHGHI/I(i)I/IKy METOAOB IIO3HAHUA, I/ICHOJII)SYCMBIX B €CTCCTBCHHBIX HaYKaX (MaTepI/ISI, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIEIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

YHUBEPCAJIbHbBIE yucOHBIC JEACTBUSA (To3HaBaTeIbHBIE, KOMMYHHUKATHBHBIE,
perynsTHBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00YyJaroInXcs;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIHOJIb30BaTh ~ OCBOEHHBIE  MEXKIUCIUIUTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE JAEWCTBUS B IIO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPaXXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

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

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C IMOCTABJICHHBIMU LICIIAMUA,

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI)I JJOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHUM M yCTaHaBIMBAaTh KX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE TOHITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUH;

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

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKIeHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKHEC (3HaKOBLIe)
MO/JIEJIH, IPe0O0Pa30BhIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,



XUMHUecKkass (opMyna, ypaBHEHHE XUMHUYECKOM peakuud — MpU peIleHUuH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX TPU3HAKOB U3Y4aEMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

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

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOpMyTUPOBAaHHBIE BONPOCH! B Ka4eCTBE WHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

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

IpUOOpeTaTh ONBIT YYEHMUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesTENIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl U NPUMEHATh pa3jMyHblE METOJbl IpPU IMOHMCKE M OoTOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

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

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

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

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATIAIHOCTU.

KoMMyHUKaTHBHBIe yHHBepcaibHble Y4eOHbIe el cCTBHA:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 0OCYKIa€MOI TEMBI B XOI€ TMaJIOTa U/UITU JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3CHTALMENW PE3yJbTAaTOB IMO3HABATEIIBHON NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPpU  BBIIOJIHEHUH XUMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCICIOBAHHIO CBOWCTB HW3Y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOTO TpoeKTa, W (OPMYIHPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEIEHHBIX
WCCIICIOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYXKICHUS U OOMEHAa MHCHHUSIMH.



PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eICTBHA:

CaMOCTOATENIBHO IUIAHUPOBATH U OCYLIECTBIATH CBOO ITO3HABATEIIBHYIO NEATEIIBHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeJiaraéMplii aIrOpUTM JEUCTBUN IPU BBIIOJHEHUM YUEOHBIX M MCCIIEJOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHS C YYETOM IMOTyYeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMbI IO XMMUHU Ha yriyOJIEHHOM YpOBHE Ha
YpOBHE cpeaHero oOuiero oOpa3oBaHHs BKIIOYAIOT crenupuyeckue ais yueOHOro mnpeamera
«XUMHS» HaydHblE 3HAHUS, YMEHHS U CIHOCOOBI JIEHCTBUHM IO OCBOEHUIO, MUHTEPIPETAINH U
peoOpa3oBaHUI0 3HAHUM, BUJBI JESTEIBHOCTH 10 MOJYyYEHUI0 HOBOTO 3HAHMSI U MPUMEHEHMIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyallUsiX, a TaKKe B PEaJbHBIX JKU3HEHHBIX CHUTYAIHsX,
CBSI3aHHBIX C XuUMHUEH. B mporpamme mo XuMHuM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
roJiaM U3y4eHus.

10 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs») OTPaKaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: O MECTe W 3HAYEHUU OPraHWYeCKOM XHMHH B
CUCTEME €CTECTBEHHBIX HAYK U €€ POoJIM B 00€CIIEUeHUN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
peuieHur MmpooJieM 3KOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEIMIIMHBI, CO3JaHHH HOBBIX MaTEPHANiOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIeueHUU
paIoHaIBHOTO MPUPOIOTIONH30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS M OOIIEH KYyIbTYpHI
YyeJloBeKa, a TaKKe ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
NOHATHS — XMUMHYECKUI DJJIEMEHT, aToM, SIIpO M 3JEeKTPOHHas 00ojiouka aroma, S-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3allis aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAasT Macca, MOJSIPHBIM OO0BEM, YIIEpOAHBIN CKeNerT,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasi W TPOCTPAHCTBEHHas (reoMeTpuueckas, ONTHYECKas),
M30MEpPbI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJIOPOAbI, KHCIOPOA- U a30TcoAepikKallue
OpTraHWYECKUE COEAMHEHHUSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHbBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
opranmyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHSI MacChl BEIECTB, 3aKOH
COXpaHEHUS] W TPEBpAIIEHUS DSHEPTUM TIPH XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHHM, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllUe B OCHOBE MOHHMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MeEXaHU3Max
XUMUYECKUX PEaKIUid, TEPMOJMHAMHYECKMX W KHHETHYECKHUX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHWs, O B3aWMHOM BIIMSHHH aTOMOB W TPYII aTOMOB B MOJIeKyJax (MHIYKTHUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dakronoruueckue cBeqeHUS O CBOMCTBAX,
cocTaBe, OMy4YeHUHU M 0€30MaCHOM MCIOJIB30BAHUN BAXXHEHIIINX OPTaHUYECKUX BEUIECTB B OBITY



U TPaKTHUYECKON [eATeNbHOCTH YeJIOBEeKa, OOIIMX HAayYHBIX NPHUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAaHOJA, IepepabOTKU HePTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISIBIIATH XapaKTepHbIE IPU3HAKH IMOHITUH, yCTAHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHWYECKHX COECTMHEHUIA;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISi COCTABJICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKHX BELIECTB;

COCTaBISITh ypaBHEHUS XHMMHUYECKUX pEaKUMid UM  pacKpplBaTb HUX  CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLIUH  IOCPEJACTBOM  COCTABJICHUS  AJIEKTPOHHOTO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

U3TOTaBIMBATh MOJIEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB U WJUIIOCTpAlUM  HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH PUHAIICKHOCTh U3YUYCHHBIX OPraHUYEeCKUX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K ONpeAeNEHHOMY KIIAacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUIA  OTACTBHBIX MPEJICTABUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTWJIECH, TOJYOJI,
TJIMIEPUH, STWICHTIUKONIb, (EeHoN, (OpMAIBICTHA, AaleTajbJerull, AaleTOH, MypaBbHHAs
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TIUIUH,
aJlaHWH, MaJbT03a, GPYKTO3a, AHUIIUH, TUBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUA XWUMHUYECKOW CBSI3M B OPTaHUYECKHX
COeIMHEHUSX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH TMOJOXKEHUS TEOPUU CTPOSHUS OPraHUYECKUX
BemecTB A. M. bytnepoBa st 00bsSCHEHUS! 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTE€pU30BaTh COCTaB, CTpPOEHHE, (QHU3MUECKUE U
XMMHUYECKHE CBOMCTBA TUIUYHBIX MPEACTaBUTENEH pa3IMYHBIX KJIACCOB OPTaHUYECKUX BELIECTB:
QJIKAHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJKAJUEHOB, AJKWHOB, apOMATHYECKHUX YTJIEBOJOPOJIOB,
CIUPTOB, ANBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTMHEHUH M aMUHOB, aMHHOKHUCIIOT, OEITIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUI0B),
WITIOCTPUPOBATh TEHETUYECKYI0 CBSA3b MEXAYy HHMHU YPaBHEHHSMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLHUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

cOPMHPOBAHHOCTh YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX IPHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OpPraHMYECKUX COSAMHEHUH OT KPAaTHOCTH W THUIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKH YTIJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BIAJICHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOJax
NO3HAaHUS — HaOJIOJEHUHM, W3MEPEHMH, MOJICIMPOBAHUM, DKCIIEpUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH OTH 3HAHUS;

cOPMHUPOBAHHOCTh ~ YMEHHSI MPHUMEHSATh OCHOBHBIC  OMNEpPAllMM  MBICIUTEILHON
NEeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€i — 17151 U3YUEHUs! CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIIHIA;



Cc(OPMHUPOBAHHOCTb YMEHH: BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C MOHATHAMU U
OpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i 0Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUHN, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI 10 XUMHUYECKMM (opMmynam u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJUYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO0 M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3HPOBATH, aHAIU3UPOBATH U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0e30IaCHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOJACTBEHHON JESTEIbHOCTU
YeJIOBEKa, CBS3aHHON C IepepalOTKOM BEIIECTB, HCIOJIb30BATH IOJTYYEHHBbIC 3HAHUA Ui
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUN
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHne »HKCIEPUMEHTaJbHBIX 3a7ad IO paclO3HABAHUIO OPraHUYECKUX BEILECTB) C
coOnrofieHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JIaOOpaTOpHBIM
o0opynoBanueM, (opMyIUpoBaTh I€JIb HMCCICIOBAHUSA, NMPEICTABIATh B pasiuyHON (opme
pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATh ¢ OLICHUBATh UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHHUI:

coONIIO/IaTh TpaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3HOTO MOBEIEHHSI B OBITY W TPYIOBOM
JEeSITEeIbHOCTH B LEISIX COXPAHEHHUS CBOETO 370pPOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JOCTH)KEHUS €€ yCTOWYMBOIO pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO JEWCTBUSI HAa JKUBBIE OpraHU3Mbl OINpENEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHAJTM3UpPOBaTh  LI€JI€COO0pPa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKON
uH(pOpMallMy B pa3lMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KPUTUUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uHpoOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C MOCTABICHHOW y4eOHOMH
3aa4eil.

11 KJIACC

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

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MAaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECIeYeHUH YCTOWYMBOTO Pa3BUTHUS, B PELICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYeCKOM M NHIIEBOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3AaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
IIPUPOIONOIB30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYphl YEJIOBEKA, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON Cpeie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, IEKTPOHHAs! 000JI0YKa aToMa, S-



, p-, d-aromHBIE OpOWTaNM, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aroMa, THOPUAM3AIINS
ATOMHBIX OpOWTaneil, WMOH, MOJEKyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHCJICHUsI, XUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKas PEelETKa, XUMHUYECKas PEaKiHs, pacTBOpP, AJIEKTPOJUTHI, HEIICKTPOIUTHI,
SJIEKTPOJUTUYECKAs  JUCCOLUMAIMs, CTENeHb JMCCOIMAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKOM
peakluy, XUMHUYECKOE paBHOBECHE; TEOPUU M 3aKOHBI (TEOpUsl BJIEKTPOJIUTUYECKOU
quccouuanuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHUs W MPEBpAICHUS SHEPTUU NMPU XUMUUYECKUX PEAKIMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XMMHUYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM W HAJAMOJIEKYJSPHOM YpPOBHSX; TMPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUi, TEPMOJMHAMUYECKHMX W KHUHETHUYECKHMX 3aKOHOMEPHOCTSAX  HX
MpPOTEKaHUs, O XHMMHYECKOM DPaBHOBECHH, pacTBOpaXx W JHUCIEPCHBIX  CHUCTEMax;
dakTosornueckue CBEJCHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEeHUU U 0OE30MacHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YeIOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTEPHbIC MPU3HAKU TOHATUM, YCTAaHABINBATh
UX B3aMMOCBA3b, UCIOJIb30BAaTh COOTBETCTBYIOIIME MOHATUSA MPU ONMMCAHUM HEOPTraHUYECKHX
BEIIIECTB U UX MPEBPAILICHUH;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIICHUS
dbopMys BEHIECTB W YypPaBHEHUH XHMMHUYECKHUX pPEaKIHMi, CHUCTEeMATHUYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHMsI OT/CIBHBIX BEIICCTB;

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

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHSTH 3aBHCHMOCTh CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPHUCTAJUIMYECKOW PEIETKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO UX
COCTaBY, XMMHUYECKHE PEaKlUU MO Pa3IMYHBIM MpPU3HAKAM (YUCIY U COCTaBy pearupyromimx
BEIIECTB, TEIJIOBOMY dS(PQEKTy peaklud, H3MEHEHHUIO CTeNeHEeHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajlu3atopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHUS W
KPUTEPUU JJI KIaCCU(PUKAIINKI U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITUHL;

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

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTePU30BaTh AMEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XUMUYECKHX 3JEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuommueckoit cucremsr JI.H.
MeHneneeBa, UCHOJb3Ys MOHATHUS «IHEPrETUUYECKUE YPOBHHUY, «IHEPre€TUUYECKUE TOJYPOBHH,
«S-, p-, d-atomHBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKHUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHYECKHX DJJIEMEHTOB M WX
COEMHEHUH 10 nepuojaM u rpynmam Ilepuoguueckoii cucremst /. 1. Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMCHHIA: XapaKTepU30BaTh (OMUCHIBATH) OONIME XWMHUYECKHE CBOWCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, TOATBEPXKIATh CYLICCTBOBAHUE TCHETHUUYECKOM CBS3H  MEXAY
HEOPraHMYECKUMU BEILIECTBAMU C IIOMOILIBIO YPABHEHUIN COOTBETCTBYIOIINX XMMHUECKUX PEAKLINL;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBAThH CYIIIHOCTh: OKHUCIUTEILHO-BOCCTAHOBUTEIBLHBIX PEaAKIIUN
MOCPEACTBOM COCTABJIICHUS AJICKTPOHHOTO OallaHCa ATHX pEaKIUi; peakiuii MOHHOTO OOMEHa MyTEM
COCTaBJICHUS WX TIOJHBIX W COKPAIEHHBIX HWOHHBIX YPAaBHEHWH; pEaKkUud TUAPOIU3a; pPEaKLHN
KOMIUIEKCO00pa30BaHus (Ha MpUMEPe THAPOKCOKOMIUICKCOB ITUHKA M aJTFOMHUHHS );

c(hOpMUPOBAHHOCTh YMEHHS OOBSACHATh 3aKOHOMEPHOCTH IMPOTEKAHUS XUMHUYCCKHUX PEAKIHA C
YYETOM HX 3HEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep U3MEHEHHUS CKOPOCTH XMMHUYECKOW pEakLHH B
3aBHCUMOCTH OT Pa3lIMYHbIX (DaKTOPOB, a TAKKE XapaKTep CMEIICHMsSI XUMHUYECKOTO PaBHOBECHS MOJ
BIMSHUEM BHENIHKUX Bo3aehcTBuil (mpunnun Jle [laTense);

c(hOpMUPOBAaHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUYECKHE PEaKIMH, JICKAIIUe B OCHOBE
MPOMBIIIUICHHOTO TIONYYCHUST CEPHOM KHCJIOTBHI, aMMHaKa, OOIIMe HAyYHBIC MPHHIUINBI XUMUYCCKHX
MPOU3BOJICTB; 1EJIECO00PA3HOCTh IPUMEHEHHSI HEOPTaHUYECKUX BEIICCTB B MMPOMBINIIICHHOCTH U B OBITY
C TOYKH 3pEHUSI COOTHOLLICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh BIIAJCHHUSI CHUCTEMOM 3HAHUM O METOJaX HAYYHOTO IIO3HAHUS SBJICHUN
NpUPOJIbI — HAOJIOJCHUE, W3MEPCHHE, MOJACIUPOBAHME, 3KCIICPUMEHT (pCalibHbIi M MBICJICHHBIN),
HCIIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, YMEHUS NPUMEHSATh 3TH 3HAHUA NPU SKCIEPUMEHTAIbHOM
WCCJICIOBAHUN BEUICCTB M NIl OOBSICHCHUS XUMHUCCKUX SBJICHUN, UMEIOIIUX MECTO B MPHUPOIE,
MPaKTUYECKON JEATEIBHOCTH YEIOBEKA U B TIOBCEITHEBHOM KU3HU;

c(hOpMHUPOBaHHOCTh yMEHHUS BBISABIATH B3aMMOCBS3b XUMHYECKHX 3HAHUM C TOHATHAMH U
MIPEJICTABICHUSIMH JPYTUX E€CTECTBEHHO-HAYYHBIX TPEIMETOB I 0OJee OCO3HAHHOTO ITOHMMAaHUS
MaTepHaIbHOIO EAUHCTBA MUPA;

c(hOpMHUPOBaHHOCTh YMEHHS MPOBOAUTH PACUETHI: C UCIOIB30BAHUEM TOHSATHI «MaccoBas OIS
BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIIHS»; MacChl BEIIECTBA WM 00bEMA Ta3a M0 W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACcCe WM O0BEMY OMHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEUIECTB; TEIIOBOTO
saddexra peaknuu; 3HAYECHUS BOJOPOJHOTO ITOKA3aTeNsi PAcTBOPOB KHUCIOT W IIENOYedl ¢ M3BECTHOU
CTETICHBIO JMCCOIMANNY; Macchl (00BEMa, KOIMYECTBAa BEMIECTBA) MPOMYKTA PEAKIMH, €CIH OJHO W3
HCXOJIHBIX BEILIECTB JaHO B BUJE PacTBOPA C ONPEACIEHHON MacCOBOM JOJIel pacTBOPEHHOTO BEILIECTBA
WM J]AaHO B M30BITKE (MMEET MPUMECH ); AOJH BBIX0/1a IPOAYKTa peakinun; 00hEMHBIX OTHOIIIEHUH Tra30B;

c(hOpMHUPOBAaHHOCTh YMEHHU: CaMOCTOSITENIbHO IUIAHWPOBATh W TMPOBOAWTH XUMHYECKUN
SKCMIEPUMEHT (TIPOBEJEHUE peakuii HOHHOTO OOMEHa, IOATBEPXKJCHHE KAauyeCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEILUECTB, OIpPENENCHUE CpeAbl PAacTBOPOB BEUIECTB C IOMOLIBIO HHAMKATOPOB,
W3yYEeHUE BIHSHUSA PA3IWYHBIX (AKTOPOB HA CKOPOCTh XWMHYECKOH peakluu, pelIeHue
SKCMEPUMEHTANIBHBIX 3a7ad 1o TemMaMm «Metammey u  «Hemeramner») ¢ coOJrOfeHHEM TIpPaBHI
Oe3omacHOr0 OOpalIeHus] C BellecTBAaMH H JabOpaTOpHBIM 00OpyIOBaHHEM, (OPMYITHUPOBAThH IIENb
WCCIIEJIOBAHUS, TIPEACTABIATh B PAa3NUYHONW (opMe pe3ynbTaThl 3KCIIEPUMEHTa, aHAIM3UPOBATh W
OLICHUBATb UX IOCTOBEPHOCTb;

c(hOpMHUPOBAaHHOCTh YMEHHH: COONIOAATh IIpaBWJIa MONB30BAHUS XHMHUYECKOW TMOCYIOH U
71a00paTOpHBIM 000pYyIOBAaHHEM, OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLIHUSAMH IIO
BBITIOJTHCHUIO JTA0OPATOPHBIX XUMHUYECKHIX OIBITOB, SKOJIOTHIECKH IIEIECO00Pa3HOTO MOBEACHUS B OBITY
U TPYJOBOM NIESITENBHOCTH B LIEJIAX COXPAHEHUS] CBOETO 3/I0POBBS, OKPYXKAIOMIEH MPUPOAHON Cpeabl U
JIOCTH)KEHUSI €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATh OINACHOCTh TOKCHMYECKOI'O JEUCTBUSI HAa >KUBBIE
OpraHu3Mbl ONPEACIIEHHBIX HEOPTAHUYECKUX BEIIECTB, HOHUMAas cMblch nokazarens [1IK;

c(hOpMUPOBAHHOCTh,  yYMEHHM:  OCYIICCTBISITH  IICJICHANPABICHHBIA  MMOWUCK  XUMHUYECKOM
uHGOpPMAIIMH B Pa3IMYHBIX UCTOYHHMKAX (HaydHas ¥ y4eOHO-HaydHas JUTepaTypa, CPeicTBa MacCOBOU
uHpopMmaiui, MHTepHET © Jpyrue), KPUTHYSCKH aHAIM3MPOBATh XHUMHYECKYI0 HH(OpMAIHIO,
nepepabaTeIBaTh €€ U NCIOIB30BaTh B COOTBETCTBHUH C TIOCTABICHHOHN yueOHOU 3aaaqeii.
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Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerast 31 1 3
2.2 Mertabl 23 2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

[IpenMer u 3HaYECHUE OPraHUYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXHOCTH aTOMa
yriepoaa

XuMuYeckas CBSI3b B OpraHUYECKHX
coenuHEeHUsIX. MexaHu3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsA3EH

Teopust cTpoeHUs OPraHUYECKUX
coenquHenuil A. M. bByrneposa

Bunsl nzoMepun: CcTpykTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE

3¢ (exTsl B MOJIEKYJIaX OPraHuYeCKUX
COEMHEHUI

[IpencraBnenue o KIaccuPUKANA U
CHCTEMaTHYECKass HOMEHKIIATypa
(IUPAC) opraHn4eckux BEIICCTB

Knaccudukanus peakiuii B




OPraHU4YeCKON XUMHH

10

Cucremarusanus 1 0000IeHNE 3HAHUI
10 TEME

AJIKaHBI: TOMOJIOTHUECKHH psiji, 001ast
dbopmysa, HOMEHKJIaTypa U U30Mepusl,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYTT

duznyeckre U XUMHUYECKHE CBOMCTBA
AJIKaHOB

11

HaxoxneHnne ajikaHoB B Ipupoie.
CriocoObI mosTydeHus 1 IpUMEHEHNE
AJIKaHOB

12

13

[Muknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHUS 1 XUMHYECKHX CBOHCTB,
CIOCOOBI OJTyYEHUS U IPUMEHEHUE

Pemenne pacuéTHbIX 3a1a4 Ha
ompezeNieHue MOJIEKYIIPHON (HOPMYIIbI
OpPTaHUYECKOTO BEIIECTBA 10 MACCOBBIM
JOJIAM aTOMOB 3JIEMCHTOB, BXOJAINIUX B
ero coctas. CuctemMarus3anus 1
000011IeHrEe 3HAHUH I10 TEME

14

AJTKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CTpyKTypHas ¥ [UC-TPaHC-U30MEPHUS
AJIKEHOB

15

duznueckre 1 XUMUYECKHE CBOICTBA




ankeHoB. [IpaBuno MapkoBHMKOBa

CrniocoOblI oTy4eHus U NpUMEHEHHe

16
AIKEHOB
[TpakTrueckas padota Ne 1 mo teme

17 "ITonmyueHue FTUICHA B U3yYEHHUE €TI0
CBOMCTB"
Pemenne pac4€THbIX 3a/1a4 HA

18 orpezieNieHue MOJIEKYIIpHOU (HOpPMYIIbI
OpPraHMYECKOT0 BEIIeCTBA
ATKaIueHBI: COMPSIKEHHBIE,

19 W30JIMPOBAHHBIC, KyMYJIUPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS

20 XUMUYECKUE CBOWCTBA COMPSKEHHBIX
JTUEHOB

21 CniocoOsbI oTy4eHus U IpUMeHEHUe
aIKaJINEeHOB
AJKWHBI: TOMOJIOTHYECKHH Psijl, 001as

99 dopmyta, HOMEHKIIAaTypa, IEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
dbuznyeckue cBoiicTBa

23 XUMHYECKHE CBONCTBA aJTKMHOB

24 KauecTBeHHBIC peakIny Ha TPOHHYIO
CBSI3b

o5 CrniocoObl MostydeHus U IpuMeHEeHue
AIKUHOB

26 Pemenue 3amay: pacy€Tel Mo ypaBHEHUIO
XUMHYECKON peaKkIuu

27 CucremaTu3anys U 0000IIeHHE 3HAHUN




10 TCMC

28

ApeHBbI: TOMOJIOTHYECKUN Psifl, 00IIas
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30J1a ¥ TOTyoJIa, NX (PU3HUYECKUE
CBOMCTBaA

29

30

XHUMHUYECKHE CBOMCTBA ApPCHOB: p€aKIUuH
3aMCIICHUA

XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UU
MPHCOCAMHECHHUS, OKHUCIICHHE TOMOJIOTOB
OeH3oJa

31

Oco0eHHOCTH XUMHUYECKUX CBOMCTB
CTUpOJIA

32

33

34

Pemenne pacu€THbIX 3a/1a4 HA
OIIpEeIEeIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHMYECKOT0 BEIIECTBA

CriocoObI nostyueHus ¥ IpUMEHEHNe
apeHOB

I'eneTndeckas CBI3b MEKIY pa3INYHBIMU
KJIACCaMHU YIJIEBOJOPOIOB

35

Pacu€tel Mo ypaBHEHUSIM XUMHUECKUAX
peakmuii. Cucremaruzaius u 00001IeHHEe
3HAHWUH 110 TEME

36

37

[Tpupoaustii ra3. IlonytHblie HETAHBIE
rasbl

KaMeHHBIl yroyib U MPOYyKThI €T0
nepepaboTKu

38

Hedtp 1 criocoOs! e€ mepepaboTKu.




[IpumeneHne npoayKTOB NepepadoTKU
HeTH

39

40

41

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJlacCaMH yIrji€BOJOpPOJ0B

FaJ'IOFeHOHpOI/ISBOI[HBIC YrjI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIITUN
3aMCIICHUA IraJIorcHa

Jle¥icTBue 1mIeIouYe Ha
rajoreHnpou3BoAHbIe. B3auMopeicTeue
IUTrajJoreHaJKaHOB C MATHUEM U [IMHKOM

42

Cucremaruzanusa U 00001eHNE 3HAHUN
o pazzaeny "Yrieroaopoasr"

43

44

45

KonTponbHas padoTa 1o Teme
"VYrneBonopoasr"

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psij, oOmiast popmya,
CTPOEHHE MOJIEKYJI, U30MEPUs,
HOMEHKJIaTypa, Kiaccudukanus,
(du3HYecKue CBONCTBA

XHUMHUYECKHE CBOMCTBA MMpEaACIIbHBIX
OIHOATOMHBIX CIIMPTOB

46

CrniocoObl MostydeHus U IpuMeHEeHue
OJIHOATOMHBIX CIIHPTOB

47

48

[IpocTeie 3¢upbl: HOMEHKIATYpa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

MHOroaTroMHBbIE CIIUPTHL: STUICHIIIUKOIIb
U TJIMLEPUH, UX (PU3HYECKUE U




XAUMHUYECKHE CBOUCTBA

CrniocoOblI MoTy4eHus U IpUMEHEHUe

49 MHOTOQTOMHBIX CITHPTOB
@DeHOoJI: CTPOCHHUE MOJICKYJIbI,

50 buszndeckue cBoicTBa. TOKCHIHOCTD
denona

51 XuMu4eckue cBoicTBa (heHoa

59 CrniocoOblI Moy4eHus U IpUMEHEHHE
denomna
[TpakTuueckast pabota Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"CrnupTtsl U eHoIbI"

54 Cucremarusanus 1 0000IeHNEe 3HAHUT
0 TeMe
ATNBAETHIBI U KETOHBI: 3JIEKTPOHHOE

55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHE PsAJIbI, 0011ast popmya,
U30MEepHs 1 HOMEHKJIaTypa

56 AnbAeruipl U KeTOHBI: GU3NYECKUE
CBOWCTBA; PEAKINH MTPHCOCTUHECHHUS

57 Peakmuu okuciaeHHs U KaYECTBEHHbBIE
PEaKIu allbJIETHIOB U KETOHOB

58 CriocoObI TOTyYeHUS aTbACTUIOB U
KETOHOB
OHOOCHOBHBIE MTPEEIIbHBIE

59 KapOOHOBBIE KHUCIIOTHI, 0COOEHHOCTH
CTPOECHHS UX MOJIEKYII

60 N3omepus 1 HOMEHKIATypa KapOOHOBBIX




KHCJIOT, UX (pu3HuecKue cBoiicTBa

61

62

XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

Oco0EHHOCTH CBOMCTB MYpPaBbHHOM

KHUCI0Thl. MHOrOOOpa3ue kKapOOHOBBIX
KHUCIIOT

63

Oco0eHHOCTH CBOICTB: HENPEAEIbHBIX U
apOMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

64

[TonsiTHE O IPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

66

67

CrniocoObl 1osy4eHus U IpUMeHEeHue
KapOOHOBBIX KUCIIOT

CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN P,
oOmas popmyna, U30MepHs U
HOMEHKJIaTypa

duznueckre 1 XUMUYECKHE CBOMCTBA
3pHpoB

68

Pemenue pacu€THbIx 3a/1a4: 1Mo
YpPaBHEHUIO XUMUYECKOW peaKkIuu, Ha
oTIpeieTICHUE MOJICKYIISIPHOI (hOPMYITBI
OPraHU4YECKOro BEUIECTBA

69

[TpakTrueckast paborta Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME
"Kap6oHnoBsie kucinothl. CI0KHbBIE

a¢uper"




70

JKupsl: cTpoeHue, Gusndeckue u
XUMHYECKHUE CBOWCTBA (TUAPOITU3)

71

OCOOECHHOCTH CBOMCTB JKUPOB, COAEPIKAIINX
OCTaTKH HEIPEAETbHBIX )KUPHBIX KHCIIOT.
Kupsl B npupoze

72

73

74

75

Mpb1ia KaK COJU BBICHIMX KapOOHOBBIX
KHCIOT, UX Moromiee nericteue. [lorsTue o
cuHTeTHYecKuX Mormux cpencreax (CMC)
I'eneTrndeckast cBsI3b YTIIEBOJIOPOAOB U
KHCJIOPOJICOJICPIKAIIUX OPTaHUUECKUX
BEILIECTB

Pacu€trel 0 ypaBHEHUSIM XUMHUECKAX
peaxuunii

Cucremaru3aius 1 0000IIeHNEe 3HAHUH 11O
TeMe

76

OO6mras xapakTepuUCTHKA yTIEBOIOB U
KIJIACCU(UKAIHSI YTIEBOIOB (MOHO-, - U
TIOJINCaXapH/Ibl)

77

Monocaxapubl: Gpu3HnUecKrue CBONCTBA U
HAXOXKJACHUE B MIPUPOJIC

78

79

80

HpI/IMeHeHI/Ie TJIFOKO3bI, €€ 3HaYCHHUE B
KUBHCACATCIIBHOCTH OpTraHU3Ma

Jucaxapuasl: caxapo3a, MaJIbT03a M JaKTO3a.
HaxoxzeHre B Ipupoze 1 IpUMEHEHNE
JIACaxapuoB

Ilonucaxapuabl: CTpOEHNE MAaKPOMOJIEKYI,
(uznveckre U XUMHUYECKHE CBOWCTBA,
IIPUMEHEHUE

81

TlousTue 00 HNCKYCCTBCHHBIX BOJIOKHAX

82

Pemienne PACUYCTHLBIX 3a1a4 Ha OIIPCACIICHUC




JA0JIK BbIXOJa MPOAYKTa pE€akKluu OT
TCOPETUICCKU BO3MOXKHOI'O

Cucremaruzanuusa 1 0000eHNE 3HAHU 110

83
pasgeny
Kontponbnas padora mmo Teme

84 "Kucnoponacoaepxalire opraHudecKkue
coenHeHHs "
AMUHBIL: KITaCCUPUKAINS, CTPOSHHE

85 MOJIEKYII, 001as hopMyiia, H30MEPHS,
HOMEHKJIaTypa U (PU3UYCCKUE CBONCTBA

86 XUMHUYECKHE CBOUCTBA AN(paTHICCKUX
aMUHOB

87 AHWIHH: CTpOEHNE aHWJINHA, OCOOEHHOCTH
XUMHUYECKUX CBONCTB aHUJIMHA

88 CriocoObI MOTy4eHUs ¥ IPUMEHEHHE
anudaTUIecKuX aMHUHOB
AMUHOKHUCIIOTBI: HOMEHKJIATypa U H30MEpHs,

89 (huznueckue cpoiicTBa. OTAENBHBIC
MPEJICTABUTENN 0-aMUHOKUCIIOT
XUMHUYECKHE CBONCTBA aMUHOKHUCIIOT, UX

90 OHoJTOTHUYECKOEe 3HAUYCHUE AMHUHOKHCIIOT.
CHHTE3 ¥ TUIPOIIN3 TSN THIOB

o1 Benku kak MpUpOIHEIE TOIUMEPHI;
CTPYKTYpPHhI OCJIKOB

92 XUMHUYECKHE CBONCTBA OEITKOB
A3oTcoaepiKallue reTepouKInIecKe

93 coequHeHus. HyKIIenHOBBIE KUCIIOTHI:
COCTaB, CTPOEHHUE U OMOJIOTUYECKAS POJIb

94 [Ipaktnyeckas padota Ne 4. Pemenue

OKCIICPUMECHTAJIBHBIX 3a1a4 110 TEMC




"A3oTcoaeprKalie OpraHuyecKue
coeuHeHHs"

95

[Ipaktryeckas padota Ne 5. Pemenue
IKCIIEPUMEHTAITLHBIX 33]1ad 110 TeMe
"Pacnio3HaBaHue OpraHMYeCKUX COCAMHECHUMA"

96

97

Kontponbnas padota no teme
"A30TCoaepIKanIue OpraHmIeCcKue
coeIMHECHUS"

OCHOBHBIE TOHTHUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN U
METOJBI UX CHHTE3a —IIOIMMEPHU3aLys 1
IIOJIMKOHICHCALUs

98

[TnactMaccel. YTuiauzaius u nepepadboTka
TIacTUKA

99

100

OnacToMepbl: HaTypalbHbI CHHTETUYECKUE
Kayuyyku. Pe3una
BonokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,

CHHTCTHUYCCKUC. HOJII/IMepI)I CIIenraJIbHOI'O
Ha3HA4YCHUA

101

[Ipaktndeckas padota Ne 6. Pemenue
9KCIIEPUMEHTAIILHBIX 33/1a4 110 TeMe
"Pacro3HaBaHue Mm1acTMacc U BOJIOKOH"

102

O0o00mIeHNe U cCTEMATU3aIHS U3YYSHHOTO
Marepuaa 1o reme "BbrIcOKOMONeKyIsIpHbIE
coequHeHns"

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

102




11 KJIACC

KoanyectBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Konrtposbubie  IIpaktHueckue iyqemm :)lﬁil;osaTenbnue
padoTsI padoTsI pecypesI
1 AtoM. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
31eMeHT. M30TombI
9 CrpoeHue 3JIeKTPOHHBIX 000J04YeK aTOMOB, 1
KBaHTOBBIC YHCIIA
3 Knaccudukanms XuMHUUECKHX 3JIEMEHTOB (S-, 1
p-, d-, f-amemenTsI)
4 Pacnpenesnenune 31eKTPOHOB 0 aTOMHBIM 1
opouTanIM
DNeKTpOHHBIE KOHPUTYPAIIUH ATOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHUM
6 OJeKTpOHHBIE KOH(PUTypaluy HOHOB. 1
DIEeKTPOOTPHUIIATEIEHOCTh
[Tepuoanueckuii 3akoH u [lepuonnueckas
7 cucrteMa XuMudeckux ementos . U. 1
MeneneeBa, CBA3b C COBPEMEHHOU TeOpHEH
CTPOEHUS AaTOMOB
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB
8 XUMHAYECKHX BJIIEMEHTOB U 00pa3yeMbIX HMHU 1
MPOCTBIX W CJIIOKHBIX BEHIECTB I10 IPYTIIaM U
nepuojam
9 CuctemaTu3zanus 1 00001IeHIe 3HAHUIA IO 1
TeMe
10 Bunsl xummuueckoi cBsi3u. MexaHu3Mbl 1




11

12

13

0o0pa3oBaHHs KOBAJICHTHOM CBS3H.
Bonopoanas cBs3b. MeXMONEKyIIpHBIC
B3aUMOJICHUCTBHS

BaneHTHOCTH 1 BaJICHTHBIE BO3MOXXHOCTH
aToMOB. CBS3b JIEKTPOHHOM CTPYKTYpPHI
MOJIEKYJ C X T€OMETPUUECKUM CTPOCHUEM

Hpe,Z[CTaBJ'ICHI/IH 0 KOMIIJICKCHBIX
COCOAMHEHHMAX: COCTAaB 1 HOMEHKJIaTypa

BemectBa MOJEKYISIPHOTO U
HEMOJIEKYJIAPHOTO CTPOEHHUS. THUIIBI
KpUCTaJUIMYECKUX PELIETOK U CBOMCTBA
BEILIECTB

14

[TonsiTHE O TUCTICPCHBIX CHCTEMAX.
IIpencraBnenne o KOJJIOUIAHBIX PACTBOPAX

15

HctrHHBIE pacTBOPHI: HACKIIIICHHBIC U
HEHACHIICHHBIE, PACTBOPHMOCTD.
Kpucrannoruapats

16

CriocoObl BEIpaskeHHsI KOHIICHTPAIHN
pacTBOpOB

17

Pemenue 3aa4 ¢ MCIIOIB30BaHUEM ITOHITHI
"MaccoBas J0Ji1 pacCTBOPEHHOTO BellecTBa',
"MoJIIpHast KOHIIEHTpaIus'"

18

19

20

Knaccudukanust 1 HOMEHKIaTypa
HEOPraHUYECKUX BEILECTB

CI/ICTeMaTI/BaLII/IH u O606H_ICHI/IC 3HAHUH 110
TEMC

Kontposbaas pabota mo temam "CtpoeHune
aroMma. [lepuoguyeckuii 3aKoH 1
ITepuoanyeckas cucteMa XUMAIECKUX
anemenToB J[. 1. Menneneera", "CtpoeHue
BeniecTBa. MHorooOpa3sue BemecTs"




Krnaccugukanust XuMU4ecKuX peakuuili B
HEOpPraHWYeCKOW U OPraHUYeCKON XUMUH.

21 3aK0H COXpaHECHHSI MAcCHI BEIIECTB; 3aKOH
COXpaHEHHs ¥ MPEBPAILCHUS SHEPTHH PU
XUMUAYECKHUX PEaKLIUAX

99 TemnoBbie 3G (HEeKTH XUMHISCKUX PEaKITHH.
TepMoxuMUUecKue ypaBHEHHUS

93 BorauciieHust mo ypaBHEHUsIM XUMUYECKUX
peaxuii ¥ TepMOXUMHIECCKAM YPaBHEHHAM
CxopocTh XUMHUYECKON peakluu, eé

24 3aBUCHMOCTH OT Pa3IHYHBIX (JAKTOPOB.
Karanus u karanusaTopsl

25 I'oMoreHHbIE U reTEepOTreHHbIE peaKLIUU
[Mpaktudeckas padora Ne 1 o Teme "Briusaue

26 pa3InYHBIX PAKTOPOB HA CKOPOCTH
XUMHUYECKOH peakiuu"

97 O6paTtumble 1 HeOOpaTUMBbIE PEaKIIH.
XUMHYECKOE paBHOBECHE
[Mpaktudeckas padora Ne 2 o Teme "Briusaue

28 pa3IMYHBIX (PAKTOPOB HA TOJOKECHHE
XUMHYECKOT0 paBHOBeCHS"
Dnekrponurudeckas nucconuanyis. CUibHbIe

29 u cnalbie 3NeKTpoauThl. CTeneHb
JUCCOLMAINH
Wonnoe npoussenenne Bobl. Cpena BOIHBIX

30 pactBopoB. Bonmopoansiii nokaszarens (pH)
pactBopa

31 T'uaponus coneit. Peakuuu, npoTekaromnue B
pacTBOpax 3JEKTPOIUTOB

32 IIpakTudeckas padora Ne 3 o reme

"XWMHYECKHE PEaKIIMH B PACTBOPAX




3EKTPOJIUTOB"

OKHCIUTEIIbHO-BOCCTAHOBUTEIILHEIC PCaKknuu.

33 Baxxneiimme oKUCIUTENN U BOCCTAHOBUTENIN

34 MeToa 31eKTpOHHOTO (3JIEKTOHHO-HOHHOTO)
Oananca

35 DIIEKTPOJIH3 PaCTBOPOB U PACILIABOB BEIIIECTB

36 Peurenue 3agay pa3nuyHbIX TUIIOB

37 Peurenue 3agay pa3nuyHbIX TUIIOB

38 CucremaTuszanus 1 00001IeHIE 3HAaHUH 1O
TeMe "XuMudeckue peakuun"

39 KonTponbras padora mo teme " XuMmudeckue
peakiun"
ITonoxenue Hemerainos B [lepuoguueckont

40 cucTteMe XuMudeckux ementos . U.
MeHnpeneeBa 1 0OCOOCHHOCTH CTPOCHHUS HX
aToMoB. dr3nyeckue CBONCTBA HEMETAIIOB

a1 AnnoTponusi HEMETAJIOB (Ha IPUMEPE
KHCIIOpoJa, cepbl, pocdopa u yriepona)

42 Bopopoxn: nonyuenue, pusnueckue u
XHMMHUYECKUe cBoiicTBa. ['mapuibl
lanoreHsl: HaXOXKAEHUE B IPUPOJIE, CITOCOOBI

43 MoTy4eHus, pu3muecKkrne 1 XUMHYECKre
CBOICTBa

44 T'anorenoBogoponsl. Baxueitmune
KHCITIOPOJCOJEpKAIINE COEAMHEHUS TaJOTeHOB
JlaGoparopHbie U IPOMBIILICHHBIE CIIOCOOBI

45 MOJTy4EeHHsI TaJIoreHoB. [IpuMenenne
TaJIOT€HOB U UX COEINHEHUN

46 [Ipaktnyeckas padota Ne 4. Pemenue

OKCIICPUMECHTAJIBHBIX 3a1a4 110 TEMC




"T"anmorensr"

Kucnopon: mabopaTopHbIE U TPOMBIIUICHHBIC
CIOCOOBI MONTY4YCHUs, PUNICCKUEC U

47 xuMudeckue cBoiictBa. O30H. [IpumeHnenne
KHCJIOPOJIa ¥ 030Ha

48 OKCHIBI U TIEPOKCHIBI

49 Pemenne 3ama4 pa3nuyHBIX THIIOB
Cepa: HaXOXJICHHE B IPUPOJIE, CIIOCOOBI

50 NOTy4eHUs, GU3NIECKUE U XUMHUECKHIE
CBONCTBA

51 CepoBoaopo, cymbhuast

59 Kucnopoaconepskamniie cCoeJHHESHAS CEPBI.
OCOOCHHOCTH CBOWMCTB CEPHOM KUCIOTHI
[Mpaktudeckas padora Ne 5. Pemenne

53 3KCIIEpUMEHTANbHBIX 3aj1a4 1o Teme "Cepa u
eé coequuenusa"
A30T: HaXOX/IEHHE B IPUPOJIE, CTIOCOOBI

54 MOTy4eHUs, GU3NIECKUE U XUMHUECKHIE
CBOMCTBAa. AMMUAK, HUTPUAbI

55 Kucnopoaconepskamye coeqMHEHNS a30Ta.
OcoOEeHHOCTH CBOMCTB a30THOM KHCIOTHI

56 [IpumeHeHune a30Ta U €ro COeANHEHHH.
A3OTHBIE yI00peHUS
®docdop: HaXOKJCHUE B IPUPOJIE, CIIOCOOBI

57 NOJTy4eHUs], PU3NIECKUE U XUMHUECKHIE
cpoiicTBa. ®ochuas! u hochun

58 Oxcunsl hochopa, hochopconepxariue
kucinoThl. Conn GocOpHO KUCITOTHI

59 IIpumenenue dochopa u ero coeTUHECHHUIA.

®dochopHbie ynoOpeHus




[Ipaktryeckas padota Ne 6. Pemienue

60 3KCIICPUMEHTAIBHBIX 33j1a4 10 TeMe "A30T 1
hocthop u ux coequHeHU"
Yriepos: HaxOXACHNUE B TIPUPOJIE,

61 AIJIOTPONHBIE MoAu(pUKaK; HU3NIECKUE U
XUMHYECKHE CBOWCTBA, IPUMEHEHHE

62 Okcun yriepoma(ll), okcun yriaepona(lV),
YTOJIbHAS KUCJIOTa B €€ COJH

63 Peurenue 3agay pa3nuyHbIX TUIIOB
KpemHuii: HaxoxeHHE B IPUPOAE, CIIOCOOBI

64 MoTydeHus, GU3nIecKrue 1 XUMIIECKIe
CBONCTBa

65 Oxkcun kpemuusi(1V), kpeMHUEBaAsT KHCIIOTA,
CHITUKATBI

66 IIpumeHeHue KpEMHUS U €70 COEIUHEHUI.
CrekIto, ero noxy4eHne, BUIbI CTEKIa

67 Pemenue 3aa4 pa3nuyHbIX THTIOB

68 CucremaTusanus 1 0000IIeHe 3HAHUH 110
teme "Hemerammsr"

69 KonTtposnbsHas padora no teme "Hemeramisr"

20 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOPPEKLHS OIIHOO0K
ITonoxxenue metamnoB B [lepuoguueckoit

7 CUCTEME XMMUYECKUX DJIEMECHTOB.
OCOOEHHOCTH CTPOCHUS 3JEKTPOHHBIX
000JI09€K aTOMOB METAJIOB

79 OO6mue ¢puznaecKue CBONCTBA METAIIOB.
[IpuMeHeHre METaIUTOB B OBITY M TEXHUKE

73 CrutaBel MeTaiuioB. Kopposust Mmetanminos

74 Pemenue 3aqa4 pa3anyHBIX THIIOB




75

76

77

78

79

DAEKTPOXUMHUYECKUH Psil HAIPSDKEHUN
MmeTasuioB. OOmume crnocoObl MOTy4YeHUs
METaJIOB

O0mas xapakTeprucTHKa MeTauioB | A-Tpyris
[lepromuueckoii CHCTEMBI XUMHYECKHX
aneMeHTOB. HaTpuil u kanuii: noiayyeHue,
(usnveckne 1 XUMUUECKHE CBOKCTBA,
IMPUMCHCHUC IMPOCTHIX BCIIECTB U UX
COECTMHEHHI

O06mas xapakteprucTika MetamioB |1A-
rpynmsl [leppoaudeckoi cucTeMbl
XHUMHYECKHX JIEMEHTOB. Maruuil 1 KaJbIIHi:
nosydeHue, (Gu3ndecKrue 1 XHMHIECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
HX COEINHEHUN

JK€ctkocTb BOJIBI M CITOCOOBI €€ yCTpaHEHHS

AJNIOMHMHUI: TTONTy4eHue, GU3NIECcKue u
XUMHYECKHUE CBOWCTBA, IPUMEHEHHE

80

81

AmMdoTepHbIe CBOMCTBA OKCHJIA U THAPOKCH 1A
ATFOMUHHS, THIPOKCOKOMITIEKCHI ATFOMUHHUSA,
UX MPUMEHEHHNE

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

82

83

84

[pakTndeckas padota Ne 7. Pemenue
9KCTIIEPUMEHTAIILHBIX 33/1a4 110 TeME
"MeTasutel TIaBHBIX MTOATPYTI”

OO6mras xapaKTepUCTHKA METAILTOB TTOOOTHBIX
noarpynm (b-rpymm) Ilepuoanaeckoit
CHCTEMBbl XUMHUECKHX JIEMEHTOB
Ousnyueckre 1 XUMHIECKHIE CBOMCTBA XpoMa 1
€ro COeIMHEHNH, NX IPUMEHEHHE

85

Baxwueiiie coeuHeHUs] MapTraHIa.




ITepmaHranat Kajms, €ro OKUCIUTEIbHBIC
CBOIiCTBa

du3nueckue U XUMHUYSCKUE CBOMCTBA XkKejle3a

86 U ero coeuHeHui. [TonydeHne u npuMeHeHHE
CIJIABOB XkeJe3a

87 Ousnueckre 1 XUMHIECKHUE CBOMCTBA MEIH U
e¢ COeIMHEHU, NX IPUMEHEHHE
dusndecKkre U XUMUYECKHE CBOMCTBA IMHKA U

88 €ro COeMHEHNH, NX IPUMEHEHHE.
I'mapOKCOKOMILIEKCHI LIMHKA
[Mpaktuyaeckas pabora Ne 8. Pemenne

89 AKCIIEPUMEHTAIBHBIX 3a7ad IO TeMe
"MeTaisl TOOOYHBIX MOATPYI"

90 Pemenue 3aqa4 pa3InyHbIX THIIOB

91 O0o00mIeHre U crcTEMaTU3alHs U3yYSHHOTO
Marepuaina o reme "MeTabl"

92 KonTponbaas padora o teme "Mertamibr"

93 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboTHI,
KOPPEKIIUs OMIHOO0K
Ponb xumun B o0ecriedeHn yCTOHIMBOTO

94 pa3BuTHA yenoBeuecTBa. [loHsTHE O HAYUHBIX
METO/IaX UCCIIEIOBAHMUS BENIECTB
Hay4nble mpUHIMITEI OpraHU3aIuN

95 XHUMHYECKOTO MPOU3BOJICTBA. [IpOMBIIIICHHBIE
CHOCOOBI MOTyYEHHS BYKHEHIIINX BEIIECTB

96 XUMHUECKOE 3arpsi3HEHUE OKPYKaloIIen
CpeJIbl M €T0 MOCTIC/ICTBHS

97 XuMmus ¥ 37I0pOBbe YenoBeka. JlekapcTBeHHbIE
cpencTBa

98 Xumus nuiy. Poib Xxumun B o0ecieueHun




MUIIEBOH 0€30MacCHOCTH

99 KocMmeTtndeckue u mapghroMepHbIe CpeICcTBa. 1
BrrToBas xumus
XuMus B cTpouTensCcTBe. BaxHeiue

100 CTPOUTENLHBIC U KOHCTPYKIIMOHHEIC 1
MaTepHuabl

101 XuMHs B CEIBCKOM X03s1cTBe. OpraHnyeckue 1
1 MUHEPAIIbHBIE yIOOpEHUS

102 Cucrematusanus 1 0000IIeHIe 3HAHUH 110 1
TeMe

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






