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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeaHEro oomero oopazoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHMI K pe3ylibTaTaM OCBOCHHs  (eaepanbHON  00pa3oBaTeIbHOU
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DefepalibHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepanum,
peaM3yIoIuX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMbl, © OCHOBHBIX MoJIokeHUuN «CTpateruu
pazBuTHsl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMmHUsL Ha YpOBHE YIIyOJIEHHOTO W3YYECHHs 3aHUMAET BAKHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOro o0Opa3oBanus ydammxcs 10-11 xmaccoB. M3yuenue mpeamera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHIUPOBAHHOTO, NPOGUIBLHOIO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0 U OOMIEKYJIBTYPHYIO IMOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JUIsl ajanTaldd UX K ObICTPO MEHSIOUIMMCS YCJIOBUSIM JKHU3HM B COLUyME, a
TakkKe Ui MPOJOJKeHHs OoOydeHHs B OpraHuzanusx mpodeccnoHambHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX AUCIHUILTUH.

B mnporpamMMe mo XWMUM Ha3zHaueHHE TpeaAMeTa «XHUMHS» TOIy4daeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, CoAepkKaHusl, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKUA BBIMTYCKHUKOB. CBUAETETHLCTBOM TOMY SIBISIOTCS CJEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOI 110 XUMHHU (HYHKIIHU:

e WH(POPMAIMOHHO-METOIMYECKAs, peaNn3anus KOTOpPOH oOecreynBaeT MOIyYeHHE
NpPEICTaBICHUs O ILIENAX, COJEepKaHUHU, OOIIel cTpaTeruu OOy4eHus, BOCHUTAHUSA U
pa3BUTHS 00YyYalOIUXCs CPEACTBAMU NpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

e  OpraHM3alMOHHO-TUIAHUPYIOILAs, KOTOpasi  NIpeayCMaTpUBAaeT  OIpEeleleHUE:
OPUHIUIIOB  CTPYKTYPUPOBaHMS M  TOCJIEJOBAaTEIbHOCTH H3Y4YEHHUS y4eOHOTro
MaTepuana, KOJIWYECTBEHHBIX U KAd4EeCTBEHHBIX €r0 XapaKTEPUCTHK; IOAXOMOB K
(GOpPMHUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa3oBaTeNIbHBIX
JOCTHXKEHUI 00ydaroluxcsi B paMKaX MTOrOBOM arTecTaliMd B (QopMe €IUHOIO
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Tporpamma asst yriyOinE€HHOTO U3YYEHUS XUMHUH:

e yCTaHaBJIMBAE€T MHBAPUAHTHOE MPEIMETHOE CO/ECpKaHKE, 00s13aTeNbHOE ISl U3YUEHUS
B paMKax  OTAEIbHBIX  npoduiei, mnperycMaTpuBaeT  paclpeleleHue U
CTPYKTYPHUPOBAaHHUE €0 IO KJIACCaM, OCHOBHBIM COZEP>KaTEIbHBIM JIMHUSAM/pazesiaMm
Kypca,

e JTaéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, PEKOMEHIyeMOro JJi U3y4eHUS
OTJIEIbHBIX TEM;

e IpelaraeT MNPUMEPHYIO IOCIEA0BATENbHOCTh HM3yUeHHs] y4eOHOro marepuaia c
Y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e JaéT METOAMYECKYI0 HUHTEpPIpeTaluio Lelell W 3a7ad M3ydyeHUs IMpeaMeTa Ha
yrayOa€HHOM ypOBHE C y4€TOM COBPEMEHHBIX HMPHUOPUTETOB B CHUCTEME CPEIHEro
o0riero oOpa3oBaHusi, COAEPKATEIBHON XapaKTEPUCTUKU IJIAHUPYEMBIX pe3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MpPOTrpaMMBbl CpeAHEro oouiero oOpa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAK)KE C YUYETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABaTEIbHbIX JEUCTBUI OO0YyYaloOLIErocss IO OCBOEHHUIO COJCpKAaHUSA
npeaMera.

[To BceM Ha3BaHHBIM MO3MLIMAM B [pPOrpaMMe II0 XUMHUU IIPEIyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOy4Y€HHEM XHMHUU Ha YpOBHE OCHOBHOro o0Iero oOpa3oBaHus. 3a
npefenamMy  YCTaHOBJIEHHOM MporpaMMod IO XHUMHUM  00s3aTesbHOW  (MHBapUaHTHOM)
COCTABJISIIOLICH COAep KaHUsl y4eOHOTo mpeaMera « XUMHUs» 0CTaéTcsi BOSMOXKHOCTh BBIOOpa €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MPOuIs O0ydICHHS.

B coorBerctBUM ¢ koHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO YpoBHEH B cucteme AuddepeHnnpoBaHHOro 00yueHus Ha
YPOBHE CpeHEro o0miero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJIEHHOTO M3yYCHHs HAIpPaBJICH
Ha pealM3allMi0 IPEEeMCTBEHHOCTHM C MOCIEAYIOUIMM 3TaloM IOJIyYEHUs XHMHUYECKOIo
o0pa3oBaHUsl B paMKaX HW3Yy4EHHUs CHEIMAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKUX
JUCLIUIUIMH B By3ax M OpraHu3alusax CpeaHero npodeccuoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHE TIpeaAMeTa «XUMHUS» OpPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha paclIMpeHHEe U
yriayOjieHHe TEeOpeTHMUYECKOW M IMPaKTHUYECKOW MOJIrOTOBKM OOyyaromuxcs, BbIOpaBIIUX
onpenenéHHbId Mpodmwib 00yuyeHus, B TOM YUCIE ¢ NePCHEKTHUBON MOCIEIYIOLEro MOITy4eHUs
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro odpasosanus. Hapsimy ¢ atum,
B cBere TpeboBanuii @I'OC COO kK IUIaHUpyeMBIM pe3yJibTaTaM OCBOCHHS (eaepanbHON
00pa3oBaTebHONW IPOrpaMMBbl CpeJHEero oOuiero oOpa3oBaHUsl M3y4YEHHE NpeaMeTa «XUMHsD
OPUEHTHPOBAHO TaKX€ Ha PEIIEHUE 3a/1a4 BOCIMTAHUSA U COLIMATIBHOIO Pa3BUTUS 00yUarOIIUXCS,
Ha (OPMUPOBAHUE Yy HUX OOIIEUHTEUIEKTYaIbHbIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTro
Tpyaa © O0O0OOMIEHHBIX CHOCOOOB  JIEATENBHOCTH, WMMEIOMUX  MEXKIUCIHUITHHAPHBIH,
Ha/IIPEIMETHBIN XapakTep.

CocraBnstomuMu npeaMera «XUMUs» Ha YpPOBHE YIIIyONEHHOTO H3YyUYEHMs SIBIISIOTCS
yriyonéHnabie Kypcel — «Opranuueckas xumus» u «OOmas u Heopranuyeckas xumusi». [Ipu
OTpe/IeNIeHNU TOJIX0J0B K OTOOpPY M CTPYKTYpPHOM OpraHM3alii COAEpkaHHs 3THX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojoxeHuss GPI'OC COO o pazanuusx 6a30BOro u
yri1yOIE€HHOTO YPOBHEH U3yUYeHHUs peaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas XuMmMus» U «OOmas v HeopraHuyeckas
XUMUS» COCTABIISIET COBOKYIMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUM, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs INpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPENEIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonbplmMi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJI€HHOM ypOBHE M3y4eHHUs IpeaMmeTa odecrieueHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIHMYEHHUS 00bEMa 3HAHUM O XHMHUYECKUX DJEMEHTaX U
CBOWCTBaX UX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIIyOJeHUs MpPEeACTaBICHUNH O CTPOCHUU
BEIIIECTBA, XUMHUECKOW CBSA3HM M 3aKOHOMEPHOCTSIX MPOTEKaHMUs peakifii, pacCMaTpHUBaeMbIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepruoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKMX  3JIEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJICTABICHUSIX O CTPOCHUM aTOMa. XUMHUYECKast CBSI3b OOBSCHSETCS C
TOYKU 3pEHHs] DPHEPreTHYECKUX HM3MEHEHUH mpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKXKe ¢
TOYKH 3pEHUs MexaHH3MOB €€ oOpazoBaHus. lM3yueHHe THUNOB peakIUil JOIMOJIHAETCS
(dbopMUpOBaHHEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIECCAX U ANEKTPOIN3E PACIIIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMYeckod XMMHMHM INpU PACCMOTPEHHH pPEaKLMOHHON
CHOCOOHOCTH COEMHEHUH yensieTcs oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEAKIIMH.



Oco0oe 3HaYeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYypCOB XMUMHH YTIIyOJIEHHOTO YpOBHS
W3YYCHHS IS KIACCOB ompeaenéHHOro mpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY U
XapaxkTep JOMOJIHEHHUM K OOIIell cucTeMe MpeIMETHBIX 3HAaHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa s KIACCOB XMMMKO-(DU3MYecKOoro
npoduist 60JBINIOE 3HAYECHUE OyIyT MMETh 3JIEMEHTHI y4eOHOTro Marepuajia Mo oOImeld XUMUU.
[Ipy w3ydeHuu mpenMera B JaHHOM CIydae akIEHT OyJeT caellaH Ha OONIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XUMHH M B (DU3HKE: aTOMHO-MOJIEKYJISIpHAsT TCOPUS
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJICKTPOJIH3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYToe.

B TO ke BpeMs B collepiKaHUU MPEAMETa JIIsl KIIACCOB XUMHUKO-OMOJIOTHYECKOTO TPOQPUIIS
OonbpIIMid yAETBHBIN Bec OyaeT MMETh OpraHWYecKas XUMus. B 3ToM ciyuyae mpenocTaBisieTcs
BO3MOXKHOCTh Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHCHTBI, KaK JIMIHJIbI, OCIKH, YTJIEBOABI, HYKJICHHOBBIE KHCIOTHI U apyrue. [Ipu stom
3HaHHUS O COCTaBE M CBOMCTBAX IPEICTABUTEIICH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUS CYIIHOCTH MPOLECCOB POTOCUHTE3A, bIXaHUS, MUIIEBAPECHHUS.

B mnnane ¢opmupoBaHMs OCHOB HAay4YHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOIIEHAyYHBIX
METOJIOB TIO3HAHUS U OIBITA MPAKTHYECKOTO MPUMEHEHHUS HAYYHBIX 3HAHUHN U3ydeHUe IpeIMeTa
«Xumusiy Ha yrioyOn€HHOM YpOBHE OCHOBAaHO HAa MEXKIIPEAMETHBIX CBS3SX C YYCOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBeHHO-Hay4HbIE IPEAMETHD,
«Marematuka u nHpopMaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Tpr m3yueHuwn y4eOHOTO mpeamera «XUMHS» Ha YrIIyOJIEHHOM YPOBHE TakKe, Kak Ha
YPOBHE OCHOBHOTO M CpemHero oOmero oOpa3zoBanus (Ha ©0a30BOM YypOBHE), 3amauei
MEPBOCTENEHHONW 3HAYMMOCTH SIBJseTcs (OpMHpPOBaHHE OCHOB HAyKHM XUMHUHU Kak o0IacTu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TPAKTUYECKON MAESITeNbHOCTH 4YeJIOBeKa U OJHOTO W3
KOMITOHCHTOB MHPOBOW KYJIbTYphI. PerieHne 3Toil 3amaun Ha yriayOJIEHHOM YpOBHE H3ydYeHUS
npeaMeTa npeArnosaraeT pealu3auio TakuX LeseH, Kak:

e (QopmupoBaHUE MPEICTABICHUN: O MaTEpUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBICHUI TIPUPOJIBI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaymieil poiy B 00ECIIEUCHUH YCTOWYMBOTO Pa3BUTHS UYEIOBEUYESCTBA: B PEIICHUN
po0JIeM SKOJIOTHYECKOH, SHEPreTHYSCKOW W THUIIEBOM OE30MMaCHOCTH, B Pa3BUTHUU
MEAWIIMHBI, CO3/JaHUM HOBBIX MAaTepUalOB, HOBBIX HWCTOYHUKOB DJHEPrUHU, B
o0ecrieueHnH parroHaIbHOTO MPUPOJIOTIOTH30BAHUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTYpHl YEJIOBEKA, a TAKXKE IKOJIOTUIECKH 000CHOBAaHHOTO
OTHOIICHHS K CBOEMY 3/JI0POBBIO M PUPOIHOM Cpejie;

e OCBOCHHE CHCTEMbl 3HAaHUW, JIEKAIIMX B OCHOBE XUMHUYECKOW COCTABIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIaMEHTAIbHBIX TMOHSTHUN, 3aKOHOB U
TEOpUH XWMHHW, COBPEMCHHBIX IPEJICTABICHUN O CTPOCHWM BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HOHHO-MOJICKYJISIPHOM, Ha/IMOJICKYJISIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XMMHYECKOM PaBHOBECHUHU, PACTBOPAX M JUCIEPCHBIX CHCTEMaX, 00 00X
HAYYHBIX PHUHINATIAX XUMHUYIECKOTO TTPOU3BO/ICTRA;

e (QopmupoBaHHE y OOYYAIOIIMXCS OCO3HAHHOTO TIOHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHUH JUis OOBSCHEHHWS KIIOYEBBIX HUACH U mpobiem
COBPEMEHHON XHMHUH, ANl OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAMOTHOIO pEHIeHHUs MpoOJieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKU C TO3UIUA HKOJOTHYECKOU
0€30MacHOCTH TOCTEACTBUN OBITOBON M MPOU3BOJCTBEHHOW JEATEIHHOCTH UYEIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKOH
BEIIIECTB;

e yriyOJeHHE MpPEeACTaBICHUM O HayYHbIX METOAaX MO3HAHMS, HEOOXOAUMBIX JUIS
MPUOOPETEHUSI YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUST XUMHYECKHUX
SBIICHUH, WMEIOMIMX MECTO B TPHUPOJE, B MPAKTUYCCKOW JEATCILHOCTH H
MOBCE/IHEBHOM JKU3HH.

B nmnnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX M  Pa3BUBAIOIIUX (PYHKIIHIMA
[[EJIOCTHOW CHUCTEMBI CPETHEro oO0IIero oOpa3oBaHUsSI MPU U3YYCHUU TpeaMeTa «XUMUs» Ha
yTray0aEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MIPHOOPETAIOT TaKKe SN U 337a49H, KaK:

e BOCHUTaHHE YOEKAEHHOCTH B IO3HABAEMOCTH SBJIEHUN MPUPOIBI, YBAXKECHUS K
MPOLIECCY TBOPUECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIEIOBAaHUI B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU;

e pa3BUTHE MOTHUBAIMHM K OOYYEHHIO M MO3HAHHUIO, COCOOHOCTEM K CAMOKOHTPOJIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHUS 00IIEYeTIOBEYECKUX [IEHHOCTEH;

e pa3BUTHC TIO3HABATCIIBHBIX HWHTEPECOB, HHTCIUICKTYAIbHBIX W  TBOPYECKHUX
crocoOHoCTeN o0ydaromuxcs, (GOPMUPOBAHUE Y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMO0Opa30BaHUI0O U HEMPEpHIBHOMY O0Opa30oBaHUIO Kak YCIOBUIO YCIEHIHON
npodecCHoHaNbHOM U OOLIECTBEHHOW MEATENbHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3JI0pPOBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (QopmupoBaHHWE YMEHHH W HABBIKOB Pa3yMHOIO IPHPOIOINOIB30BAHUS, PA3BUTHE
DKOJIOTMYECKON  KyJNbTypbl, NPUOOpPETeHHE  OMbITa  OOIIECTBEHHO-TIONE3HOU
HKOJIOTMYECKOH JIeATETHHOCTH.

OO0mee YUCIIO YacoB, MPEIyCMOTPEHHBIX Ui HW3yYEHUS XUMHUH Ha YIriyOJCHHOM YPOBHE
cpennero oOmiero obpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XHMHH.

[IpenmMer ¥ 3HaueHHE OpPraHUYECKONM XHWMHH, NPEJICTaBICHHE O MHOroo0pasuu
OPraHNYEeCKUX COECTUHECHUH.

DJEeKTPOHHOE CTPOCHHE aToMa YIJIepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHbple BO3MOXKHOCTH aToma yriepoaa. XUMUYecKasl CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriaepoaa. MexaHu3Mbl o0Opa3oBaHUsI KOBAJECHTHON
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbI epeKkpbIBaHUsI aTOMHBIX OopOUTaiel, - u
n-cBa3u. OnuHapHasi, JBOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3e B MOJEKyJax
oprannveckux Beuiects. [lousTHe 0 cBOOOAHOM panukaie, Hykjieoduse u 3JaeKTpodue.

Teopust crTpoeHus opraHuyeckux coeauHeHuid A.M. bytiepoBa u coBpemeHHbIE
MPEJICTaBICHUSI O CTPYKTYpE MOJIEKYJI. 3HAaU€HHE TEOPUU CTPOCHHUS OPraHUYECKUX COEIMHEHUH.
MonekynsipHble ¥ CTPYKTypHble ¢opmyibl. CTpykTypHbIe (DOpMYIIBI pPa3ITUYHBIX BHJOB:
pa3BEpHyTas, COKpall€HHas, cKeneTHad. M3omepusa. Buael wH3oMmepuu: CTpyKTypHasd,



MPOCTPAHCTBEHHAsA. JJEKTpPOHHBbIE J(PGEKTbl B MOJIEKyJaX OpPraHMYECKHUX COEAMHEHUMN
(MHIyKTUBHBIA U ME30MEPHBIH 3D PeKThI).

[IpencraBienue o Ki1accu(puKauy Opranudeckux Bemects. [loHsTre o GyHKIMOHATBHON
rpynne. ['omomnorus. ['omonoruueckue paael. CuctemMarnueckas HOMEHKIIaTypa OpraHuYecKuX
coemuaeHuit (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcobenHoctn W Kimaccu(uKanus — OpraHMYecKux  peakuumid.  OKHCITUTENhHO-
BOCCTaHOBUTEIIbHBIC PEAKLIMU B OPraHUYECKONH XUMUH.

DKCrepuMEHTAIbHBIE METOJIbI M3YYEHHS BEIIECTB U UX MPEBpAlllCHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHu4eckuX BEIIECTB W MaTepUallaMyd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIECTB TpU HarpeBaHuu (IUIaBieHUe, OOyIJIMBaHWE W  TOpPEHHE),
KOHCTPYMPOBAHHE MOJIENICH MOJIEKYJI OPTraHUYECKUX BEIIECTB.

YraeBogopoabl.

Anxkanbl. ['omonorudeckuil psi ainkaHoB, oOmias (opmysa, HOMEHKJIATypa U U30MEpHSL.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP>-THOPHAM3AIMS ATOMHBIX
opOuTaneit yriepoza, 6-cBsi3b. OU3HUeCKue CBOMCTBA AIKAHOB.

XVMUYECKUE CBOWCTBA AJKAHOB: PEaKLUU 3aMEIICHHs], N30MEPHU3aIIH, JETUIPUPOBAHHUS,
HUKIU3alliy, THPONN3a, KpekuHra, ropeHus. IIperncraBieHwe o MeXaHU3ME peakIuil
paauKaIbHOTO 3aMETICHHS.

Haxoxnenne B mpupoae. CriocoObl MoydeHHs U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O0mias Gopmyina, HOMeHKIaTypa u usoMmepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOTICHTAaH,
[IUKJIOT€KCaH) NUKI0ATKaHOB. CIIOCOOBI MOTYYEeHUs U IPUMEHEHUE IUKIIOAIKAHOB.

Ankensl. ['oMOTIOTHYECKUH psill alTKEHOB, 00mas GpopMyIia, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOSHHE MONEKY] alKeHOB, SP’-THOPHIM3AIMsA aTOMHBIX opOuTaneif
yriaepojaa, 6- U n-cBsa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-Tpanc-) uzomepus. dOusznueckue
CBOIWCTBAa aJKEHOB. XWMHYECKHE CBOWMCTBA: PEAKUHUH MPHUCOCAUHEHUS, 3aMEIICHUS B O-
MIOJIOKEHUE TPU JBOWHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuiio MapkOBHHMKOBA.
KauecTBeHHbBIE peakiiy Ha ABOWHYIO CBsA3b. CIIOCOOBI MONYYeHHS U TPUMEHEHHUE alIKeHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpPsDKEHHBIE,  M30JIMPOBAHHEIE,
kymynupoeartvle). (OCOOEHHOCTH  DSJEKTPOHHOTO CTPOCHHS M XUMHUYECKMX CBOMCTB
conpsnKEHHBIX JUeHoB, 1,2- u 1,4-npucoenuaenne. I[lomumepu3anusi CONpsHKEHHBIX JHCHOB.
CniocoObI MoTy4eHus ¥ MPUMEHEHHUE allKaIueHOB.

Anxunbl. 'oMonorH4eckuil psii ankuHOB, oOmas GopMmyia, HOMEHKIATypa U U30MEpHs.
DJEeKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKHMHOB, SP-THOPHAM3ALNS aTOMHBIX
opOutaneit yriuepona. dusmyeckre CBOWCTBA aTKHMHOB. XWUMHUYECKHE CBOMCTBA: pEaKIUU
MPUCOSANHEHUS, JUMEPHU3allid U TPUMEPHU3alluu, OKUCIeHHs. KUCIOTHRIE CBOICTBA aJKWHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsA3b. KauecTBEHHBIE peakiMM Ha TPOHHYIO CBs3b. CrOCOOBI
MOJTyYCHUS U TIPUMEHEHUE aJTKHHOB.

Apomartudeckue yrieBoopo/bl (apeHsl). 'omonornyeckuit psia apeHos, odmas popmya,
HOMEHKJIaTypa ¥ M30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30a.
dusnueckue cBOICTBa apeHOB. XMMHUYECKHE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKIUU
3aMelIeHus] B OCH30JIbHOM KOJIbIIE W YTJICBOJOPOTHOM pajJMKale, PEaKIUU IMPHCOCIUHEHHS,
OKHCJIEHHE TOMOJIOTOB OeHsona. [IpeacraBienue o0 OpueHTHPYIOIIEM JIEHCTBUU 3aMECTUTENEeH
B OCH30JLHOM KOJIbIIE HAa MPUMEPE aJKUIBHBIX PAAUKAIOB, KapOOKCHUIBHOU, TUIPOKCUIHHOH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB ranoreHoB. OCOOCHHOCTH XMMHYECKHUX CBOMCTB CTHpOIIA.



[Tonmumepuszamuss  ctupona. CrnocoObl  MOMyYeHUS U NPUMEHEHHE  apOMaTHYeCKUX
YTJIEBOIOPOIOB.

[Mpuponustii ra3. [lonyTtHbie HedTsHBIE Ta3bl. HedTs u e€ mpoucxoxaenue. KameHHbIH
yIroJib M OPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTku HePTHU: MEeperoHKa, KPEeKHHT
(TepMHUYECKHH, KaTaTuTUUYECKU), pudopMuHT, nuponu3. [Ipoaykrel nepepaboTku HedTH, UX
MPUMEHEHHE B IPOMBIIIJICHHOCTH H B OBITY.

I'eneTnyeckas CBS3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJOTCHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amerieHus
rajoreHa Ha TUJIPOKCOTpyMIy, HUTPOrPYIIy, LUAHOTPYyNIy, aMuHOrpynmy. JlelictBue Ha
rajoreHNpoOn3BOIHBIE BOJHOIO W CIHHUPTOBOrO pacTtBopa WEMOYM. BsaumoperncrBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEAUHEHMSIX.
Hcnonp30BaHre TallOT€HIIPOU3BOJHBIX YIJIEBOJOPOIOB B OBITY, TEXHHUKE U TNPU CHUHTE3E
OpPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHbIE METOJbl H3YUYEHUS BEUIECTB M MX NPEBPALICHUH: H3y4YeHUE
(¢u3nyecKuXx  CBOWMCTB  YIVIEBOAOPOJOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  PEAKIUI
YTJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (0OeclBeunBaHWE OPOMHOM WJIM HOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3aUMOJCICTBUE alleTWIeHAa C aMMHUAayHbIM pacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE YIJIEpoJa U BOJOPOJAa B OpPraHUYECKHX BEIIECTBAX,
NOJyYeHHE STHJICHA W W3YYCHHE €ro CBOWCTB, O3HAKOMIIEHHE ¢ Koiuiekiusmu «HedpTts» u
«Yromp», ¢ oOpa3namMu IUIACTMAcCC, KAay4yKOB W PE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIJIEBOJOPOAOB M rajJOr€HIIPOU3BOJHBIX YIIIEBOJOPOAOB.

Kucaopoacoaep:xamue oprannyeckne coelMHEeHU .

[IpenenbHble OnHOATOMHBIE CcHUPTHL. CTpoeHHE MOJEKys (Ha MpUMepe MeTaHoja U
sTanona). ['omonornyeckuit psia, obuias popmyna, H30Mepus, HOMEHKIATypa U KIacCUPUKAIIUAL.
®u3nuecKkue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CHOUPTOB. BOJOpOAHBIE CBSI3M MEXAY
MOJIEKYJJaMH  CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUMM 3aMEeLIeHMs, Jerujiparaluu,
OKHCJIEHHUS, B3aUMO/JICIICTBUE C OPraHUYECKUMHU U HEOPraHMYECKUMHU Kucinoramu. KauecTBeHHast
peaklusi Ha OJIHOATOMHbIE CHUPTHI. [[eficTBHE 3TaHOJa M METaHOJa Ha OpPraHU3M YeJIOBEKa.
CnocoObI Moy4eHus ¥ MPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipoctrie 3¢upsl, HOMEHKIAaTypa U u3oMmepus. OcOOEHHOCTH (PUBNUYECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CHUPTHl — STUJIEHIJIMKOIb W INHIEpUH. DPU3NUecKre W XUMHYECKHE
CBOMCTBA: pEaKlMU 3aMEUICHUs, B3aUMOJECUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAasl Peakiusi Ha MHOTOAaTOMHbIe cUpThl. [IpeacraBieHue o MexaHu3Me
peakuuii HykiIeorbHOTO 3aMenieHus. [lefictBue Ha opranu3m venoBeka. CrocoObl MomydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJNEKYJIbI, B3aUMHOE BIUSHUE THIPOKCOTPYIIBI B OSH30JIBHOTO SIpA.
Ouznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XMMHYECKHX CBOMCTB (eHoina. KadecTBeHHbIE
peaknmu Ha ¢enHon. ToxcnuHOCTh ¢eHoma. CrnocoObl MOMyYeHHs] W TPUMEHEHHE ¢eHoa.
®enondopManbaeruaHas cCMoa.

KapOoHunbHBIE COETUHEHUS — QIbJIETHIbl M KETOHBl. JJIEKTPOHHOE CTPOCHHUE
KapOOHWIBHOM Tpymnmbl. ['oMonioruyeckue psapl anbIeruJoB M KETOHOB, oOmias ¢opmyia,
M30MEpPUSI M HOMEHKJarypa. PU3NYECKuEe CBOMCTBA ajbJETMI0B M KETOHOB. XUMHYECKHE
CBOMCTBAa aQJbJIETUJOB W KETOHOB: peakuuu npucoequHeHus. OKUCICHUE albJeruioB,
KaueCTBEHHbIE peaklnHu Ha anpieruapl. CrnocoObl MONyYeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.



OnHOOCHOBHBIE TpefieNibHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHSI MOJEKYJ
KapOOHOBBIX KHCIOT. M3omepuss m HoMeHkiarypa. PHU3MYECKHE CBOHCTBA OJHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOTOpOIHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIIOT. XMMHUYECKHE CBOWCTBA: KHCIIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUU C
y4acTUEM YTIIEBOJOPOAHOr0 pagukana. OcCOOEHHOCTH CBOWCTB MypaBbUHOM KUCTOTHI. [loHsTHE
0 TIPOM3BOJIHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX d(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONE8As, JUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie ¢upsl. ['omonoruueckuii psn, obmas Gopmyrna, n3oMepus ¥ HOMEHKIATYDA.
®u3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJTOYHOU Cpejie.

Kupst. Ctpoenue, ¢puznueckue ¥ XMMHYECKHE CBOMCTBA XKUPOB: TUIPOJIHU3 B KUCIOH U
men049Hoi cpene. OCOOEHHOCTH CBOWCTB )KHUPOB, COACPIKALINX OCTATKU HETIPEIEIbHBIX KUPHBIX
KUCH0T. JKUpbl B IpUPO/IE.

MBpbLTa KaK COJM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AH- H
nosmcaxapuibl). MoHocaxapuipl: TIIFOK03a, (pyKTo3a, Tajakro3a, pubo3a, Ie30KCHprO03a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocuHre3. XMMHYECKHME CBOWCTBA
[JIIOKO3bI: pEaKkIMH C YYacTUEeM CHOUPTOBBIX U  alNbJCTUIHOW TIpyHI, CIOHPTOBOE U
MOJIOUHOKHKCHOe OpoxeHue. [IpuMeHeHue TIIOKO3bl, €€ 3HAUE€HHUE B JKU3HEAEATEIbHOCTHU
opranusma. Jlucaxapuiel: caxapo3a, MajbTo3a M JakTo3a. BoccraHaBiauBaroue U
HEBOCCTaHaBIUBarole aucaxapuiel. ['maponus nucaxapunoB. Haxoxzaenue B mnpupoje u
npumeHeHue. [lomucaxapunpl: Kpaxmaji, TJIMKOT€H M 1emnono3a. CTpoeHne MakKpOMOJIEKYJ
KpaxMmana, TJMKOTre€Ha U IeJUToyio3bl. (DU3MYecKHe CBOMCTBA Kpaxmalla M UEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIW3, KaYECTBEHHAs PEaKus ¢ HMOJAOM. XHUMHUYECKHE
CBOICTBa IIEJITIOI03bI: TUAPOIIN3, OTyUEHHE d3PUPOB LeTI0103bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIENK).

OKCIEpUMEHTAJIbHbIE METO/bl M3YYEHHs BEIIECTB U UX IMPEBPALICHUN: pacTBOPUMOCTh
pPa3IUYHBIX CHOUPTOB B BOJE, B3aUMOJEHMCTBHE ATaHOJA C HATPUEM, OKHCIIEHHE 3THUIIOBOTO
cnupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MpPOBOJIOKE, OKHCJIEHHWE 3THUJIOBOIO CIHPTA
TUXPOMATOM Kaius (BO3MOXKHO MCIOJIb30BaHHUE BUACOMATEPUAIOB), KAUYECTBEHHBIE PEAKIIUU Ha
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u ruagpoxkcunom meau(ll)), peakius rmunepruna
¢ runpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa TroKo3bl ¢ TuapokcuaoMm meau(ll), B3ammomelicTBiue Kpaxmaia ¢ HMOJIOM, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM «CrupThl U GeHomnbl», «KapOoHoBbIe KUCTOTHI. CIOXKHBIE

pUPBD».
A3oTcojepikaniue OpraHnyecKkue coeMHeHus.
AMUHBI — OpraHWYecKkhe TIPOW3BOTHBIE aMMuaka. Kiaccudukanus aMHHOB:

amudaTuyecKkue U apoMaTHUECKUe; MePBUYHbBIE, BTOPUUHBIE U TpeTU4yHble. CTPOECHUE MOJEKYI,
obmas ¢opMmyna, u3oMepusi, HOMEHKJIATypa U (pU3UYecKre CBOWCTBA. XMMHUYECKOE CBOMCTBA
aJ'II/I(i)aTI/I'-IeCKI/IX AMHWUHOB: OCHOBHBIC CBOﬁCTBa, aJ'IKI/IJ'H/IpOBaHI/Ie, B3aI/IMO)IeI>'ICTBHe HepBI/I‘-IHI)IX
aMHHOB C a30THCTOH KucnoToi. Colnn anKMIIaMMOHHS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTudeckoro psana. Ctpoenue anuwinHa. Bzaumuoe
BIUSTHUE TPYI aTOMOB B MoJieKyje aHuinHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.



KauectBennsle peakunu Ha aHWIMH. CrnocoObl MOJMy4YeHHUS U TPUMEHEHHE anu(aTHUYeCKUX
amMuHOB. [losyuenne aHwIMHA U3 HUTPOOEH30Ia.

AmuHokuciotel. Homenknarypa u  unzomepus. OrthenbHblE NPEACTABUTENU  O-
AMUHOKMCIIOT: TJMUWH, aJlaHuH. PU3nYecKrue CBOMCTBA aMUHOKHCIIOT. XMMHUYECKHUE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEepHbIX OPTraHWYECKUX COEAMHEHUN, peakUus IOJUKOHICHCAIIUH,
oOpa3oBaHHe NENTUAHOM CBA3M. buosornueckoe 3HadyeHHE aMUHOKHUCIOT. CHHTE3 U TUIPOIM3
HENTUI0B.

benku kak npupoansle nosumepsl. llepBuuHas, BTOpUYHAs W TPETHUYHAsL CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JEHATypalus, KaueCTBEHHbIC PEaKIMU Ha
OeKHU.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M MX IPEBPALIEHUI: pacTBOPEHUE
0eNKkoB B BOJie, JeHATypauusi OEIKOB MPH HarpeBaHUH, LIBETHbIE PEAKIMU Ha OEJKU, pelieHue
SKCHEPUMEHTAIBHBIX 33Ja4 MO0 TeMaM «A30TCOJAEpKAllUe OPraHUYECKUE COCIUHEHUS» U
«Pacno3HaBaHue OPraHUYECKUX COCTUHEHUID.

BbicokomoiieKky IsipHbIE COeIUHEHHUS.

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEpP, IOJHMED,
CTPYKTYpHOE 3B€HO, CTEIE€Hb MOJMMEpPHU3ALUHU, CpPeAHsss MOoJIeKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJMMEPU3AIIs U MTOJIMKOHCHCALINS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
MOJIMBUHUIXJIOPU/I, MOJIUCTUPOII, MOJIMMETUIIMETAKPUIIAT, MOJINKApOOHATHI,
nonudTHIeHTepedTanar). YTunuzanus u nepepadoTKa MiIacTHKa.

DnactoMepsl: HATypalbHBIH KaydyK, CHHTETHYECKHME Kaydyku (OyTaIueHOBBI,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BosiokHa: HaTypaibHbIE (XJIONOK, LIEPCTh, IIENK), MCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tomumepsl  crenuanbHOrO  Ha3HaueHUs  (TedsIOH, KeBJap, BJIEKTPOIPOBOASIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB U UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
o0Opa3llaMu MPHUPOJTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacc, KaydyKOB, pelIeHue
AKCIIEPUMEHTAJIbHBIX 33/a4 10 TeMe «Pacrno3HaBaHue M1acTMacc U BOJIOKOH».

Pacuérnrie 3amaun.

Haxosxaenne MonekyIsspHON (hOpMyJbl OPraHUYECKOI0 COETUHEHUS 110 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJACHHUE MOJIEKYJSPHOH (opMysbl OpraHUYECcKOro
coeMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKIIUK WU/WUIN UCXOAHBIX BEIIECTB, YCTAHOBJIEHHUE CTPYKTYPHOM (HOpMYIIbI
OpPraHMYECKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB MJIM CIIOCOOOB MOJY4YECHHS,
OIIpEEIICHUE JI0JIM BBIXOA NIPOYKTa PEAKIIMUA OT TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBS3H.

Peanu3anus MeXNpeaMETHBIX CBSA3€M NMPU M3yYEHHHM OpraHudyeckod xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak H
MOHSITUN, IPUHATHIX B OTJENBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAayuUHbIE MOHATHUA: SIBICHHWE, HAay4YHbIM (akT, TUIoTe3a, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(ukanus, HaOJIOJEHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.



®dusuka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOJIEKYJa, SHEPreTHYECKUI
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIECTBAa, (PU3NYCCKUE BEIMYMHBI,
€IMHHUIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

Bbuosnorus: kietka, opraHu3M, 3KocucTeMa, ouocdepa, MeTaboIU3M, HACIIEICTBECHHOCTD,
aBTOTPO(HBIM U TETepOTPO(HBIA THUIT TUTaHUA, OpoXeHUE, (POTOCHHTE3, IbIXaHUE, OCKH,
YTIIEBOJIBI, )KUPBI, HYKJIICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hbie HCKOMaeMble, TOIUIHBO.

TexHOJOoTHsI: HUIIEBbIC MPOAYKThI, OCHOBBI PAllMOHAIBHOTO TTUTAHUS, MOIOIIHE CPEJICTRA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne OCHOBBI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XUMU4eckuil aneMeHT. M3oronsl. CTpoeHHE 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHMYeCKHEe YPOBHH M HOJYPOBHU. ATOMHBIE
opburanu. Krnaccudukarms XUMUYECKUX dIEMEHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OpOUTaIsIM. OJEKTPOHHbIE KOH(QUIypalMd aTOMOB 3JIEMEHTOB
NEpBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JJIEKTPOHHBIC
KOH(UTypaly HOHOB. DIEKTPOOTPULIATEIbHOCTb.

ITepuognueckuit 3axkoH u Ilepuoguueckass cucrema XuMuyeckux dinemeHtoB JI.H.
MengeneeBa. CBs3p nepuoAMYECKOro 3akoHa M llepuonnyeckoil cucTEMBl XUMHYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUsS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMHU IPOCTBHIX M CJIOXHBIX BEIIECTB MO TPyHIaM H
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

XuMudeckas CBsI3b. BUIBI XMUMHUYECKOW CBS3M: KOBaJCHTHAs, MOHHAS, METalamdecKas.
MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsSI3U: OOMEHHBIM M JOHOPHO-aKLENTOPHBIN. DHeprus
U JMHA cBA3M. [loysspHOCTE, HANpaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOW CBs3H. KpaTHbIe
cBsa3u. Bogopoanas cBsA3b. MEXMOIEKYIAPHBIE B3aUMOICHCTBUS.

BanenTHOCTh M BaJIGHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHUYECKHM CTpPOEHHEM (Ha NpUMEpE COEIUHEHHI 3JEMEHTOB BTOPOIO
HepuoJa).

[IpencraBneHne O KOMIUIEKCHBIX coequHEHMsX. (CocTaB  KOMIUIEKCHOTO — HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOPJAWHALIMOHHON XUMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUsA. THUIIBI KPUCTAUIMYECKUX
pemeEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsiTue 0 nucnepcHbIX cuctemax. McrtunHble pacTBopsl. [IpencraBinenue 0 KOJIIOUIHBIX
pactBopax. CrocoObl BbIpaKeHHsI KOHIIEHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJISIpHAas ~ KOHUEHTpanus. HacellleHHble W HEHaCHIIEHHBIE  PACTBOPBHI,
pactBopuMoOcTh. Kpucramioruapars!.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpUBUAIIbHBIE HA3BaHUS
OTZIENIbHBIX NPEJICTABUTEIEH HEOPraHUYECKNUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHN4YEeCKON U OPraHUYecKOi XUMUU. 3aK0oH
COXpaHEHUs1 MacChl BELIECTB; 3aKOH COXPAHEHMS U IPEBPALICHUS DHEPIUU IIPU XUMUYECKUX
peakuusax. TemoBbie 3(h(HeKTbl XUMUUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.



CKOpOCTh XUMHYECKOW pPEeakiiiu, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (hakTopoB. ['oMOreHHBIE
U TeTeporeHHble peakuuu. Karanus u karanuzaTtopsl.

OOpatumbie u  HeoOpaTMMbBIE peaknud. XUMHUYEeCKoe paBHOBecue. KoHcraHTa
XUMHYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME Ha IOJOKEHHE XHMUYECKOTO PaBHOBECHS:
TeMIeparypa, JaBJICHHE U KOHIIGHTpAIMM BEIIECTB, ydacTBYIOHMX B peakuuu. [Ipuniun Jle
[Tarense.

OnexTponuTtnueckass aucconuanus. CunbHble - cialble  3JeKTposuThl. CTeneHpb
muccouuanuu. Cpena BOJHBIX PAacCTBOPOB: KUCIOTHAs, HEHTpasbHas, LiesodHas. BomopoaHslit
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiuu noHHoro oOMeHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb oxkucieHus. OKHCIUTETb |
BOCCTaHOBUTENb. [Iporecchl OKHCICHHS M BOCCTAHOBICHMA. BakHeiline OKUCIUTENH U
BOCCTaHOBUTENU. MeTOJ] 37IEKTpPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB.

DKCHepUMEHTAIbHBIE METOJbI M3YYEHHs BEIIECTB M WX NPEBpAIICHUI: pPa3JIoKEeHHE
NEPOKCHIa BOAOPOAA B MPHUCYTCTBUU KAaTalIM3aTopa, MOJEIH KPUCTAJUIMYECKHX PEIETOK,
NPOBEICHUE pPEAaKIUK HMOHHOTO OOMEHa, OIpeJeNieHHe CpeAbl pacTBOPOB C MOMOIIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS Pa3IMUHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakiuu U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heoprannveckasi Xumusi.

ITonoxenne HemerawioB B Ilepmoanuyeckoil cucreMe XUMHUYECKHX 3ieMeHToB [I.I.
MenneneeBa M OCOOCHHOCTH CTPOEGHHMsSI MX aroMmoB. (Du3nyecKkue CBOIICTBA HEMETaJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

Bonopoa. Ilonydyenue, ¢usnueckne u XMMHYECKHE CBOMCTBA: PEaKUWU C METAJUIAMU U
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxaeHue B mpupojie, crocoObl MOMydeHus, pU3n4YecKkue U XUMHYECKUe
cBoiicTBa. ['anoreHoBojopoasl. BaxkHelilne KucioponacojepikKaiue COCIUHEHUs TaJoreHOB.
JlaGopaTopHbIE U MPOMBIIICHHBIE CIIOCOOBI TIOTYYEHHUS TaJOreHOB. [I[puMeHeHne TaloreHoB H
UX COCIMHEHHH.

Kucnopoa, o30H. JlaGopaTopHble W HPOMBIIIJIEHHbIE CHOCOOBI MOJYYEHUS KHCIOPOJa.
dusnueckue M XUMHUYECKHE CBOWCTBA M MNpPHUMEHEHHE KHuciopoga M o30Ha. OKcuisl U
TIEPOKCHIBI.

Cepa. Haxoxnenue B mpupoje, CIOCOOBI TMOMy4YeHUs, (DU3NYECKUE U XUMHUYECKHE
coiictBa. CepoBogopon, cynbdunsl. Oxeun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KACIOTBl U uX coilu. OcoOeHHOCTH CBOWCTB CepHOM KuCIOTHL. Ilpumenenue cepsl u eé
COCTUHEHUH.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOTydeHHs, (PU3MUEeCKHe U XUMHYECKHE
cBoiicTBa. AMMHUAK, HUTpHUAbL. OKcuabl a3oTa. A30THUCTass U a30THAs KHUCIOTHI U MX COJIH.
OcoOeHHOCTH CBOMCTB a30THOHM KuCIOTHL. [IpuMeHeHHMe a30Ta W ero CoeAMHEHHWH. A30THBIE
yaoOpeHwusI.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (U3NISCKHEe U XUMHUYECKHE
cBoiictBa. Pochuasl u ¢ochun. Oxcuabl docdopa, ¢ochopHas kuciaora U €€ CONM.
[Tpumenenue pochopa u ero coenunenunit. @ochopHbie yaA0OpeHHUs.

VYrnepon, HaxoxAeHHUE B TMpupone. AJUIOTpomHbIe Moauduxanuu. Duzndeckue u
XMMHYECKHE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriiepomoM. Oxcun yriepona(ll),
okcun yraepona(lV), yronapHas Kuciora M e€ CONU. AKTUBUPOBAaHHBIA yroib, aaCOpPOIMSL.
Oynnepensl, rpadeH, yriepoaHble HaHOTpyOku. [IpuMeHeHHMe MpPOCTBHIX  BEILIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0 COSAMHEHUIA.



Kpemunii. Haxoxxnenue B mpupoje, CocoObl MONydeHUs, (PU3NUECKHE W XUMHYCCKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTA, CUIMKAThL. [IpruMeHeHne KpeMHUsI U ero
coeguHeHuil. CTEKIO0, €ro MoJly4eHue, BUbl CTEKIIA.

[Tonoxxenue metaisos B [lepuonnueckoil cucreMe XUMUYECKUX 371eMEHTOB. OcoOeHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0YeK aTOMOB MeTalioB. Obuue Gpu3ndeckue cBOWCTBAa METAJLIOB.
[TpumeHneHne MeTaIIOB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEKTPOXUMHUCCKUI psii  HampspkeHud MertayioB. OOmme crnocoObl  MOMydeHUs
METaJUIOB: TUAPOMETAJUTYPIHsi, MTUPOMETAIUTYPIusl, daeKTpomeTautyprus. [lonsatue o koppo3uu
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka metaiwioB |A-rpynnel [lepuoanydeckoil cUCTEMbl XUMUYECKUX
aneMeHTOB. Harpwii u kanuii: monydeHnue, GU3NUECKUE U XUMUYECKHUE CBOMCTBA, PUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUM.

O6mas xapaktepuctuka MetamoB |IA-rpynnsl [leproguueckoil cucTeMbl XUMUYECKHX
DIIEMEHTOB. Maruuii W KajJblMid: MOJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
IIPUMEHEHHE IPOCTHIX BEILECTB U UX coequHEHUH. KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

AnoMuHUR: TonydeHue, GU3NYECKue W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIeCTBA M €ro CcoeAMHEHUH. AM(pOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aJIOMHUHUS,
TUAPOKCOKOMIUICKCHI aTFOMUHUSI.

OO6mass xapakTepucTuka MeTauioB mnobounblx noarpynn (b-rpymm) Ilepuoauueckoit
CHUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XpOMa U ero coeauHeHui. OKCUIIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u quUXpoMarbl, UX OKUCIUTEIbHbIE CBOWMCTBA.
[ToyyeHnue u npuMeHEHUE XpoMa.

Pusnyeckue M XUMHUYECKHME CBOMCTBA MapraHia M €ro COoeAMHEHUH. Baxueiimue
coenunenuns mapranma(ll), mapranma(lV), mapranna(VI1) u mapranma(VIl). Tlepmanranar kanus,
€ro OKHCIIMTEIbHbIE CBOMCTBA.

®dusnueckue 1 XUMUYECKHE CBOMCTBA JKeJle3a U ero coeqnHeHu. OKCHIbI, THAPOKCUIIBI
conu xxene3a(ll) u sxeneza(lll). [Tonyuenue u mpumMeHeHHE Kene3a U €ro CIIaBOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MEIU U €€ coeauHeHni. [lonydyeHnne u npuMeHeHue
MeIU U €€ COCTMHEHHM.

[{uHk: monyyeHue, GU3NUECKHe U XMMHUUYECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne uHKa U ero CoeAMHEHU M.

OKCIEpUMEHTAIbHbIE METO/Abl H3yYEHHs] BEUIECTB M MX NPEBPAILCHUI: HU3yYEHUE
00pa3IoB HEMETauIoB, TOpeHue cephl, (ochopa, xKenesa, MarHusg B KUCIOPOJAE, M3YUEHUE
KOJUIeKIMU «MeTayuibl M CIUIaBb», B3aMMOJCICTBHE IIEIOYHBIX M IIEI0YHO3EMENIbHBIX
METAIIJIOB ¢ BOJAOH (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPUATIOB), B3aUMOACHCTBHE IIMHKA U
JKeJe3a ¢ pacTBOpaMU KHUCIJIOT U IIeJ0uel, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa M KAaTHOHBI METAJIJIOB, B3aMMOJICUCTBUE THAPOKCHIOB aTIOMHHUS U IIMHKA C
pPacTBOpAMM KHCIIOT M IIEJIOYEH, pEelIeHNEe YKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMaM «l'aJoreHs»,
«Cepa u e€ coeqMHEHUsD», «A30T U Pochop U X coeTMHEHUsD», « MeTalIbl TIABHBIX TOATPYIII,
«Mertanibl MOOOYHBIX MTOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumum B o0ecriedeHur yCTOMYMBOTO pa3BUTHsI dejoBedecTBa. [[OHATHE O HAyYIHBIX
METO/JaX TMO3HAHMS M METOJOJIOTMM HAay4yHOTro wuccienoBaHus. HayuHble npuUHIMIBI
OpTraHU3aIMi XUMUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYYEeHUs BaXKHEHIIIHX
BelIeCcTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI, MeTaHoja). [IpoMblnieHHbIe



CIoCOObI MOJMYYEHHS] METANIOB M CIUIAaBOB. XMMHUYECKOE 3arps3HEHHE OKpPYXarollel cpeasl U
ero nociueacTBus. Posb xumun B 00eCIIeYeHIHN SHEPreTHIECKON OE30IMaCHOCTH.

XuMHus U 300pOBbe 4YenoBeka. JlekapcrBeHHble cpencTBa. lIpaBuna ucnosb3oBaHuUs
JIEKApCTBEHHBIX MPEnapaToB. Poiib XUMUK B pa3BUTUU MEIULUHBI.

XYMHUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Ponb xuMuu B obecriedyeHuu
MUILEBOH OE30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumusi. [IpaBuna Ge3omacHOro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHH B TOBCEAHEBHOMN KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepHUalibl (IEMEHT, OETOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHnndeckrue 1 MUHEpaibHbIe y100peHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuallbl, Kpacku, CTEKJIO, Kepamuka. MaTepuaibl
JU1s1 3JIEKTpoHUKH. HaHnoTexHonoruu.

PacuérHrble 3amaumn.

Pacuérer: mMaccel BemiecTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOUIMX B pEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIECTBa) MPOJIYKTOB PEaKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa pEaklMu, €clid OJHO M3 BEIIECTB JIaHO B BUJE pacTBOpa C
onpeAenEéHHOM MacCOBOM JIOJ€d PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOJIM W MOJISIPHOMU
KOHLIEHTpAllUU BEILECTBA B PAcTBOPE, JIOJIM BbIXOJAa HPOAYKTa PEAKUUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpenMeTHbIe CBS3U.

Peanu3zanus MeXnpeaMETHbIX CBA3EH MPU U3yUYEHUU OOIIEH U HEOPraHMYECKOH XMMHHU B
11 xnacce ocyuiecTBIs€TCs Yepe3 UCIOIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX MOHSTHH,
TaK U NOHATUMN, IPUHATHIX B OTJEJIBHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01e ecTeCTBEHHO-HAay4yHble MOHATHUSA: SIBJICHHWE, HAY4HbIM (akT, Tumoresa, TEOpHs,
3aKOH, aHajdu3, CHUHTE3, KiIaccu(uKaluus, TIEepUOJUYHOCTh, HAOIIOJEHUE, U3MEpEHHE,
AKCIIEPUMEHT, MOJEIIb, MOACIIUPOBAHNE.

®uznka: marepusi, MUKPOMHpP, MAaKpOMHUp, aTOM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, HOH,
U30TOIBI, PAaAMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTHUECKUIl YpOBEHb, BEIECTBO, TeNO, O00BEM,
arperaTHOe COCTOSIHUME BEILEeCTBA, WJCAIbHBIM Tra3, (U3NYECKUE BEITUYMHBI, EIUHUIIBI
WU3MEPEHHUS], CKOPOCTh, JHEPIUs, Macca.

buonorus: knerka, opraHusM, OSKOcUcTeMa, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKpPORJIEMEHTBI, OENKH, JXKUPbI, YIJIE€BOAbI, HYKIEHHOBBIE KHUCIOTbI, ()EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIUBO, PECYPCHI.

TexHosorus: XuMU4ecKasi MPOMBIIIEHHOCTh, METAJUTYPIUsl, CTPOUTEIbHbBIE MaTEpUabl,
CENIbCKOXO3SMCTBEHHOE TMPOM3BOJCTBO, IMHUINEBAs IPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHX MpenapaTos, IIPOU3BOJCTBO
KOHCTPYKLHMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS POMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI



B cooTBeTrcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYype JHMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TIpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONINE: OCO3HAHUE OOYYaIOUIMMHUCS POCCUHMCKOM IpaXkIaHCKON
UJCHTUYHOCTU; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIpPEAETICHUIO;
HaJIM4YUMe MOTHUBALlMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOYyYaromuxcs
PYKOBOJICTBOBATbCS TPUHSATHIMH B OOIIECTBE MpPaBWJIAMH W HOPMAMH TIOBEICHUS; HaJIH4YUe
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIBbTYPBI; CIIOCOOHOCTh CTaBUTh IEJIM U CTPOUTH >KU3HEHHBIC
IUTaHBbIL.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUSD» OTPaKaloT cPOPMUPOBAHHOCTH
OTIbITA TTO3HABATEIBHON U MPAKTHUECKON JEATEIILHOCTH 00YYaIOIIMXCs B MPOLIECCE pealn3aluu
00pa3oBaTebHON e TEIbHOCTH.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaXKaloT cPOPMHUPOBAHHOCTH
OTIbITA MTO3HABATENBHON U MPAKTUUYECKOM NeATENbHOCTH 00y4YalOIIUXCs B MPOIecce peann3auu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:ka1aHCKOro BOCHUTAHMSA:

OCO3HaHHUA 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBAXKEHUS K
3aKOHY U MPaBOIMOPSIIKY;

MPEJICTABICHUST O COIMMAIBHBIX HOPMax M TPABWJIAX MEXJIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENFHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelIeHnr yuYeOHbIX U TO3HABATENbHBIX 33/1a4, BBHIMOJHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesTEILHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTE4YECTBEHHOMH
XUMUH;

YBaKEHHS K MPOIlECCy TBOPYECTBA B 00JACTH TEOPUH W TPAKTHUECKOTO MPUIIOKECHHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKU €CTh pPe3yJbTaT AJUTENbHBIX HAOIIOACHMUIA,
KPOMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPYa YYEHBIX U TPAKTHKOB;

WHTEpeCa M TI03HABATEIbHBIX MOTHBOB B TIOJYYEHHH | TIOCJIEAYIOIIEM aHalN3e
UH(GOPMAIIUN O MEePEIOBBIX JIOCTIKCHUSIX COBPEMEHHON OTEUECTBCHHON XHMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOTI'0 TIOBEJICHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYallid, CBS3aHHBIE C XUMUYCCKUMH SBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBECHHBIC HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJICHHE W TOCTYNKH CBOMX TOBApPHUIICH C TO3MIIMIA
HPABCTBCHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBHIA MOCTYITKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbs:

NOHUMaHM LEHHOCTeH 30poBOro M Oe30macHoro obpas3a XKHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOoIeHnsT MpaBmI 0€30macHOTO OOpaIieHusl C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
KHU3HU, B TPYJIOBOH JICATSIIBHOCTH;

MOHMMAHUA 1IEHHOCTH TPaBWJI HWHAWBUAYAIHHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;



OCO3HAHHUA TOCJIEJACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YMOTpeOJIEHUS aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyAOBOro BOCIMTAHUS:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYrUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUMM MPAKTUYECKUX 3a/lad COLUaIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHUIO MPOQEecCHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUSA K TPYAY, JIOJSM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY WHJIMBHUIYaJbHOM TpaeKTOpUM oOOpa3oBaHus,
Oynyueit npodeccuu u peaan3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEel 00IIIecTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPOJIe KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00AIbHOTO XapakTepa SKOJIOTHUECKUX MpoOieM, BIMSHHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUU JUIsl PELLIEHUS] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIIMX BPEI OKPY’KaroIled MPUPOIHOM cpene,
YMEHHSI TPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYJIbTYpbI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HayKu U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMaHUA CHeUU(PUKA XUMHUH KaK HayKd, OCO3HaHus e€ ponu B (opMuUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpYy KaroIIeM
MHUpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKA, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEU WU
pelIeHny MpobsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOM 0aszbl MaTepuaIbHOU
KyJbTYpPBI, B PELICHUH IT00ATBHBIX TPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
HHEPreTUUECKOl, NHUIIEBOH M JKOJOTHYecKod Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
o0ecreyeHny yCIOBHM yCIIEUTHOTO TPpyAa U SKOJIOTHYecKd KOM(GOPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJydyaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUs SBICHUW OKPYXKAIOIIET0 MHpa W MPOUCXOISIIHNX B HEM HM3MEHEHWH,
YMEHHS JieJlaTh 000CHOBAaHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJbIO MOIYYEHUs JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA JUIsl peluIeHHs pobiieM
B PEAIbHBIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpEeca K NO3HAHUIO, UCCIIE10BATEIbCKON JESITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMNpPepbIBHOMY OOpa30BaHMIO UM CaMOOOpa30BaHHIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAHUM MO XHUMHH B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpylda B pa3inyHbix cdepax mpodecCHOoHATBHOM
JESTEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTaHpe[{MeTHBIe PE3YJIbTAThl OCBOCHUS MPOTpaMMbl IO XUMHUH Ha YPOBHC CpPCIAHCIO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXIpeIMeTHbIC) OOLICHAYYHbIC TOHATHUS, OTPAKAIOIIHME [IEIOCTHOCTh HAYYHOH KapTUHBI MHpa
n CHGHI/I(i)I/IKy MCTOJOB IMO3HAHUSA, UCITIOJIB3YCMbBIX B €CCTCCTBCHHBIX HayKax (MaTCpI/Iﬂ, BCUICCTBO,
SHEpPTrui, SABJICHUC, IIPOHECC, CUCTEMA, HayLIHbII\/JI (1)aKT, MIpUHOMUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsI, UCCIIEIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

yYHHBEpCallbHbIC ~ yueOHble  JeWCTBHS  (TMO3HABaTElbHBIC,  KOMMYHHKATHBHBIC,
peryisTUBHBIE), oOecreunBaomme (HopMupoBaHue (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;

CIOCOOHOCTh  OOYYalONIUXCs ~ HCIOJIB30BaTh ~ OCBOCHHBIC  MEKIUCIUIUTMHAPHEBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHUBEpPCAJbHbIC Y4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU yUeOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA HeﬁCTBHﬂMH.

Ilo3naBaTe/ibHBbIC YHMBeEPCAIbHbIE Y4eOHbIe 1eHCTBUS

1) 6a30Bble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyalM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YNbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMBI JJOTUYCCKOI'O MBIIIJIICHUA: BBIACIIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU yCTaHaBJIMBATb KX B3aUMOCBA3b, HCIOJb30BaTH
COOTBETCTBYIOIINE MOHITHS JIsl OOBSICHEHUS OT/IETHHBIX (PAKTOB U SBICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUY BEIIECTB U XMMHYECKHUX PEaKIIHii;

YCTaHaBJIMBAThL NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHACMBIMU SABJICHUSAMMU,

CTPOUTH JIOTUYECKUE PpaCCyXKIEHUS (MHIYKTHUBHBIC, JAECTyKTUBHBIE, IO aHAaJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITUPOBATH
BBIBO/JIBI U 3aKJTIOUCHUS;

IMPUMCHATE B MPOLCCCEC IMMO3HAHUA HUCIIOJB3YEMBIC B XUMHUHU CHMBOJIMYCCKHC (3HaKOBBIe)
MO/JIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XuMHYeckass (opMyna, YypaBHEHHE XHMHUECKOH peakiMu — TpUd pEIIeHUd Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUUECKUX 33]a4, IPUMEHSITh Ha3BaHHbBIE MOJCIIbHbIEC MPEIACTaBICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMHUECCKUX PEaKITHil.



2) 0a30BbBIe HCCIEN0BATEIbCKHE TeHCTBYS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUI;

dopMynHMpoBaTh IENTM M 33aJaYd  HMCCJIEIOBAHUA, HCIOJIB30BAaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIQ/IETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M IPOBEJICHHUS YUYEHUYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpPOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb OOOOLIEHHS M BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJEIaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ nunopmaumeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPoOpManuu (HAYYHO-TIOMYJISIpHAsS
JauTepaTtypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE I0co0Ms, pecypcbl IHTepHera),
aHaJM3UpOBaTh HMH(OpPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(dopMyJIMpoBaTh 3ampoChl W IPUMEHATH pa3jIMuYHblE METOAbI IpPU IOHCKE U O0TOOpe
uHpopMaLnu, He0OOXOAMMOM [T BBIIOJIHEHHS YUeOHbIX 3aJ1au ONPeAesIEHHOIO THUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTUH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OPMY HpEACTaBICHUsT HHPOPMALUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHUE);

UCMOJIb30BaTh HAyYHBbIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOMH
uH(popMalLMel: NPUMEHATh MEXIpeIMeTHble ((pu3nyecKkue M MaTeMaTHYecKHUe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPENCTBA HATIISHOCTH.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le JaelcTBHUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TeMbI B XOJ€ TUANOra U/ WU IUCKYCCHUH,
BBICKA3bIBaTh UieH, JOPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTENILHO BBITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNATh C TPE3EHTAIMEH pe3yJbTaTOB MMO3HABATEIHHOM ACATEIHHOCTH, TOTYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBITIOJIHEHHUH XHUMHYECKOTO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl IO HCCIEJOBAHUIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa, U (POPMYITHPOBATH BBIBOJBI MO pPE3yJbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TMO3UITUI B X0JIe 00CYKICHHS 1 OOMEHa MHEHUSIMHU.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEIIBHOCTD,
onpenenss e€ eI M 3aJa4d, KOHTPOJIMPOBAaTh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3aj1ad,



BBIOMpaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEHICHUS ¢ yYETOM MOJYyYCHHS] HOBBIX 3HAHUH O
BCIICCTBAX U XUMUYCCKUX PCAKIUAX,
OCYILECTBIISATH CAMOKOHTPOJIb JESATEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

NPEIMETHBIE PE3YJIBTATHI

[IpenMeTHBbIE pPe3ysIbTaThl OCBOCHHS MPOTPaMMbl MO0 XHUMHUH Ha yriIyOJIEHHOM YPOBHE Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHE Ui Y4eOHOro mpeaMera
«XuMus» HaydyHbIe 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
peoOpa30BaHUI0 3HAHHIMA, BH/IbI ACATSIBLHOCTH 10 MOJYYCHUIO HOBOTO 3HAHUS M MTPUMEHEHUIO
3HAHUH B Pa3JIHYHBIX yYEOHBIX CUTYalMsX, a TAK)KE€ B PEAIbHBIX JKU3HCHHBIX CHTYaIHSX,
CBSI3aHHBIX ¢ XuMHeH. B mnporpamMme 1o XUMHUHU MPEAMCTHBIC PC3YJIbTaTbl IMPCACTABJICHBI I10
roaM U3y4CHH.

10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XuMUsD» OTPaXKaroT:

c(OpMUPOBAHHOCTh IPEACTABICHUI: O MECTe M 3HAYEHMHM OPraHUYECKOM XUMHHM B
CUCTEME €CTECTBEHHBIX HAyK U €€ POJM B 00ECIEUEeHUN YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA B
pelIeHrur MPOoOJIeM IKOJIOTUYECKOM, SHEPreTUYECKOW M MUINEeBON 0€30MacHOCTH, B Pa3BUTHH
MEIMIIMHBI, CO3JaHHUH HOBBIX MAaTEPHUAJOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECICUCHUU
palMOHATFHOTO TPUPOIOTIONB30BaHUs, B (JOPMUPOBAHUN MHUPOBO33PEHHUSI M OOIICH KYJIBTYpHI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
PUPOIHOI cpere;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
MOHATHA — XHUMHYECKHH DJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 000704YKa aTroma, S-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YKJIEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3allis aTOMHBIX
opbutanei, MOH, MOJIEKYJa, BaJCHTHOCTb, 3JEKTPOOTPHUIATENBHOCTb, CTENEHb OKHCICHHUS,
XUMHUYECKasi CBS3b, MOIIb, MOIISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIN CKeNlerT,
(GyHKIMOHaIbHAs TpYIIa, pajuKan, CTPYKTypHble (Gopmyibl (pa3BEpHYThIE, COKpaIIEHHBIE,
CKEJIETHbIE), M30MEpHUSl CTPYKTypHass M HIPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEPBI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- M a30TCOAEpIKAIlNE
OpPraHUYECKHUE COCIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoauueckuii 3akoH . M. MenpaeneeBa, Teopusi cTpoeHuUs
oprannyeckux BemiectB A. M. byrtnepoBa, 3akOH COXpaHEHUsT MAacChl BEIECTB, 3aKOH
COXpPaHEHHS U TNPEBpALIeHMs] DSHEPTUHM NPU XUMHYECKHX pEaKIMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHHM, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAlllUe B OCHOBE MOHHUMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUid, TEPMOJWHAMUUECKHMX W KHUHETHYECKMX 3aKOHOMEPHOCTSIX WX
MPOTEKaHHWs, O B3aMMHOM BIIMSHHUH aTOMOB W TPYII aTOMOB B MOJIEKyJax (MHIYKTUBHBIA U
Me3oMepHbIi 3 dexTri, opuentanTsl | u |l pona); dakronoruueckue cBeqeHUs O CBOMCTBAX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM MCIOJB30BaHNU BAKHEUIIINX OPraHUIECKUX BEIIECTB B OBITY
U TPAKTHUUECKON JeATeNbHOCTH YEeJOBEeKa, OOIIMX Hay4YHBIX MPUHIUNAX XHUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMeEpE MPOU3BOACTBA METaHOJIa, TIEpepabOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHIA: BBISIBIIATH XapaKTEpHbIC MPU3HAKU MOHSTHI, YCTAHABINBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMMCAHUU COCTABa, CTPOCHUS U
CBOMCTB OPraHNYECKUX COECTMHEHUIA;

c(hOpMUPOBAHHOCTh YMEHUIA:



MCIIOJIb30BaTh XMMHYECKYIO0 CUMBOJIMKY JUISl COCTABJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (JOPMYJI OPraHUYECKHUX BEIIECTB;

COCTaBIATh YpPaBHEHUS XHMMHUYECKUX peakUMid U packpelBaTb HX  CYLIHOCTB!
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUUN  IIOCPEICTBOM  COCTABJIICHHS  AJIEKTPOHHOIO
OanmaHca ITMX peaklUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX IOJHBIX U
COKpAaIIEHHBIX HOHHBIX YPAaBHECHMIA;

U3TrOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKMX BEINECTB Ul MIUIKOCTPAlUU  UX
XMMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUI: YCTaHABIMBATh IPUHAJIECKHOCTh U3yUCHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBYy M CTPOSHUIO K ONpPEAeNEHHOMY KJIaCCy/TpyIIe COSTUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHknarype (IUPAC) u mpuBOIUTh TpUBHAJIbHBIC HA3BAHUS
JUIs  OTAENbHBIX IPEICTABUTENEH OpPraHUYeCKUX BEINECTB (ITHUJIEH, AaleTWIEH, TOJYOll,
[JIMLIEPUH, STWICHIJIUKOIb, (eHos, (opMalbleruj, aueTaabAerul, aleTroH, MypaBbUHAs
KHMCJIOTA, YKCYCHAas KHCJIOTa, CTEapUHOBAsA, OJICMHOBAs, INAJIbMHUTHHOBAs KHUCJIOTHI, TJIMULUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBUHUIL, U30TPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACHATh BHUJA XUMHUECKOW CBS3M B OPraHUYECKHUX
COEMHEHUAX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBS3b, BOJOPOAHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHUS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKkTepHU30BaTb COCTaB, CTpPOEHHE, (QU3MUECKUEe U
XMMHUUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3IMYHbIX KJIACCOB OPTaHUYECKUX BEILIECTB!
AJIKAaHOB, LHMKJIOAJIKAHOB, AJKEHOB, AaJKaJMEHOB, AJKHHOB, APOMATHUYECKUX YTJIEBOAOPOJOB,
CIHMPTOB, AbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOIOB (MOHO-, TU- U TIOJIMCAXapHUIOB),
WUTIOCTPUPOBAaTh T'EHETUYECKYIO CBSI3b MEXAY HHMMHM YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKINH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEP)KIaThb Ha KOHKPETHBIX IPHMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KpaTHOCTH M THUIA
KOBaJIEHTHOM CBSI3U (O- U T-CBSI3U), B3aUMHOIO BJIUSTHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaxX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroip), CHOCOOBI €ro MepepaboTKU W MPAaKTUYEeCKOe NPUMEHEHHE
IPOJYKTOB MEPepadOTKHU;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJaxX
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS  MPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
MPUYNHHO-CJIEICTBEHHBIX CBS3€H — /Il U3yUYEHHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUi;

c(OPMHPOBAHHOCTh YMEHUI: BBISBIIATH B3aMMOCBSI3b XUMUUYECKUX 3HAHUN C TIOHATHIMU U
OpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4YHBIX TIPEAMETOB Ui 0Oojiee OCO3HAHHOIO
MIOHUMAaHUs CYIIHOCTH MaTE€pUaJIbHOIO €IWHCTBA MHPA, MUCIOJIB30BAaTh CUCTEMHBIE 3HAHUS I10
OpraHUYECKON XMMHUU AJis1 OOBSCHEHUS U NMPOTHO3UPOBAHUS SIBJICHHUM, HMEIOLINX €CTECTBEHHO-
Hay4yHYIO0 IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOJUTH PACUYEThl IO XHUMHUYECKUM (opmyram u
YPaBHEHMSIM XUMHUYECKUX PEaKIUil C HCIOJIb30BaHMEM (PU3MUECKUX BEIMYUH (Macca, 00bEM



ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;
c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3UIIUN
9KOJIOTHYECKON Oe30MacHOCTH MOCIEICTBUS OBITOBOM W MPOU3BOJCTBEHHOM MAESITEIHLHOCTU
YeJI0OBEKa, CBSI3aHHOW C IepepadOTKOM BEIECTB, WCIIOJIb30BAaTh IIOJIyYEHHbIE 3HAaHUSA IS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;
c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKHIA
SKCIIEPUMEHT (ITOJIy4eHHE U U3y4YeHUE CBOMCTB OPraHN4YeCKMX BEIIECTB, KAUECTBEHHbIE peaKluu
YIJIEBOAOPOAOB pAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYEeCKUX BELIECTB,
pellleHne HSKCHEPUMEHTANbHBIX 3a/Jad [0 PACIIO3HABAHWIO OPraHMYECKHX BEIIECTB) C
coOnrofieHreM TMpaBWil 0e30macHOro  oOpalleHusi C  BellecCTBaMU U JJaOOpaTOpPHBIM
o0opynoBanueM, (GOpMyIUPOBATh IENb HWCCIEIOBaHUS, MPEACTABIATh B pa3NudyHON ¢dopme
Pe3yNbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;
c¢(OpMUPOBAHHOCTh YMEHUI:

coONroaaTh MpaBWiia IKOJIOTUYECKU IIeIeCO00Pa3HOro MOBEIEHUs B OBITY M TPYIOBOMU
JEATEIbHOCTH B LIEJAX COXPAaHEHUS CBOETO 3J0pPOBbs, OKPYXKAIOIIEH MNPUPOIHON Cpelbl U
JIOCTUXKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JECWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIENIEHHBIX
OpPraHMYECKUX BELIECTB, TOHUMAs cMbIca nokazarens [TK;

AHAIM3UPOBATh  1EIECOOOPa3HOCTh  NPUMEHEHHS  OpPraHMYeCKHUX  BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B Pa3IMYHBIX MCTOYHMKAX (HayuHas M y4dyeOHO-HayyHas JHUTepaTypa, CpelacTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KPUTUYECKH aHATU3UPOBATh XHMHUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON yueOHOM
3a/1auen.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas W HeopraHuyecKas XUMHs»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJCTABICHNUN: O MaTepHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJIECHUI NPUPOJIBI, O MECTE U 3HAYCHUM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojid B 00ECleYeHUH YCTOWYMBOIO PAa3BUTHUS, B PELICHUU MPOOJIEM HKOJIOTHUECKOMH,
HHEPreTUYeCKO U TNHIIEBOH O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/IaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
IPUPOIONOIB30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYJIbTYPHI UEIOBEKA, a TAKXKE
HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO U IPUPOTHON Cpeie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
MOHSTHS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIbI, NEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aroMHBIE OpOWMTAIM, OCHOBHOE M BO30YXKAEHHOE COCTOSHHS aTroma, THOpHIH3anus
aTOMHBIX OpOWTasNel, HMOH, MOJEKyJa, BaJ€HTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHUCJIGHHS, XUMHUYecKas CBs3b (KOBaJIEHTHAas, HWOHHAs, MeTaJJIM4yecKas, BOJOpOJHAs),
KpUCTAJIIIMYECKasi peléTka, XUMUYecKas peakius, pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOJUTHI,
NIEKTPOJINTUYECKAsT ~ AMCCOLMAIUS, CTENEHb JUCCOLMALMM, BOAOPOJHBIM  II0Ka3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM APPEKT XMMUYECKON peakiii, CKOPOCTh XMMUYECKOH
peakiuu, XUMHUYECKOE paBHOBECHE; TEOPUU U 3aKOHBI (TEOpUsl DIIEKTPOJIUTHUECKON



nyccouuanuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXPAaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHHUsI M NPEBPALICHUS SHEPIrUU MPU XMMHYECKHUX PEAKIUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHH,
MHPOBO33PEHUECKHE 3HAHMS, JIeKAIIUE B OCHOBE MOHUMAHMUS MPUYMHHOCTH U CHUCTEMHOCTHU
XMMHYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM W HAJAMOJEKYJSPHOM YypPOBHSIX; NPEACTABICHHS O MEXaHM3Max
XMMHYECKUX pEaKUUid, TEPMOJMHAMUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTIX MX
NpOTEKaHUsA, O XUMHYECKOM pAaBHOBECHM, paCTBOpax MW  JUCIEPCHBIX  CHUCTEMAX;
(haKTOJIOTUUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUHU U O€30IMacCHOM HMCIOJIb30BaHUHU
BOKHEUIIIUX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON MAESITEIBHOCTH YEJIOBEKA,
OOIIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISABIISITh XapaKTEPHbBIC MPU3HAKU MOHATHH, YCTaHABIIUBATh
UX B3aUMOCBSA3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHWYECKUX
BEILECTB U UX IPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BATh XUMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBIICHMS
dbopMynl BeHIECTB W YpaBHEHUN XHWMHUYECKUX PEAKIUil, CUCTEMATHUECKyI0 HOMEHKIATypy
(IUPAC) u TpuBHalIbHbBIE HAa3BAHHS OT/IEIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OTPEICIATH BAJIGHTHOCTh U CTENIEHb OKUCIICHUS] XUMUYECKUX
AJIEMEHTOB B COCIMHEHHSX, BUJlI XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAS, METAJUIMYECKAas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHMOCTbh CBOMCTB BEIIECTB OT BHUAA
XUMHUYECKON CBS3M U TUINA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIACCH(PHUIIMPOBATh: HEOPTaHHMYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHYECKHE PEAKIMU MO Pa3TMYHBIM MPU3HAKAM (YUCIY U COCTaBY pearupyromimx
BEIIIECTB, TEIUIOBOMY J(h(dEKTy peakiuu, H3MEHEHHUIO CTETNeHEH OKUCIEHUS DSJIEMEHTOB,
00paTUMOCTH, y4YacTHUIO KaTajlu3aTopa W JPYTUe); CaMOCTOATENIbHO BBHIOMpATh OCHOBAHUS W
KPUTEPUU AJIs KIACCU(PUKALIMU U3yd9aeMbIX BEIIECTB U XMMHYECKHUX PEaKIIHii;

c(OpMHUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuoandeckoro 3akona JI. W.
MeHnneneeBa ©  JEMOHCTPHPOBATH €r0  CHUCTEMATHU3HUPYIOUIYIO, OOBICHUTEIBHYIO U
MPOTHOCTHUYECKYIO (DYHKIINH,

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XMMHMYECKUX DJIEMEHTOB IepBOro—4eTséproro nepuonos Ilepuomnueckoit cucremsr JI.M.
MenpeneeBa, UCMOAb3Yysl MOHATHS «IHEPTETUYECKUE YPOBHWY», «IHEPreTUYECKUE MOTYPOBHWY,
«S-, p-, d-atomHBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE DHEPreTHUYECKHUE COCTOSHUS
aToMay»; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIIEMEHTOB M HX
COEMHEHUN 10 nepuojaM U rpymmam Ilepuoguueckoii cucremsl [. . MenaeneeBa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JI0YEK;

c(OpMHUPOBAHHOCTh YMEHHMH: XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME XHMHYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYLIECTBOBAHUE T'€HETUYECKOW CBSI3U
ME¥XK]ly HEOPTaHUYECKUMU BELIECTBAMH C IIOMOLIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX
peaKkuii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPHIBATh CYIIHOCTh: OKHUCIUTEIHBHO-BOCCTAHOBUTEIHHBIX
peaKIuii MOCPECTBOM COCTaBJICHHSI DJIEKTPOHHOTO OanaHca 3TUX PEaKIuil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS WX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUH; peakiuit



TUAPOIN3A; PeaKIuil KOMILJIEKCOoOpa3oBaHUs (Ha NMpUMEpPE THIPOKCOKOMILUIEKCOB IMHKA U
ATIOMUHHUS);

c(hOPMUPOBAHHOCTh YMEHUS OOBSICHITH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKHX
peakuuii ¢ yd4€ToM HX DSHEPreTHYECKHX XApPAaKTEPUCTUK, XAPAKTEp M3MEHEHHUs CKOPOCTH
XUMHUYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (DAKTOPOB, a TAK)KE XapaKTep CMELEHUS
XUMHUYECKOTO PAaBHOBECHUSI 110]] BIUSIHUEM BHEIIHUX Bo3nencTBuil (mpunuui Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BATh XUMHUCCKUE PEAKIINH, JISKAIINEC B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHHUS] CEpHOW KHUCJIOTBhL, aMMHakKa, OOIIue Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; I1€JIeCO00Pa3HOCTh MPUMEHEHHS HEOPraHMYeCKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHUSI PUCK-TIONH3a;

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAYYHOTO TIO3HAHUS SIBJICHUN
npupoabl — HaOMIOJeHHe, U3MEpeHHe, MOJCIHPOBAaHUE, OKCIEPUMEHT (pealbHbIi U
MBICIICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSTbh 3TU 3HAHUS MPHU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSICHEHHS XUMUYECKHX SIBJICHUH,
MMEIOLIUX MECTO B MPHUPOJE, TPAKTUUECKON JEATEIIbHOCTH YE€JIOBEKA U B IOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEJCTaBICHUSIMA JPYTHMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0ojJee OCO3HAHHOTO
MMOHUMaHUs MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI TIPOBOJUTE PACUETHI: C UCIIOIB30BAHUEM MOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPAIIUs; MAacChl BEUIECTBA UK 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE WM O0BEMY OJJHOTO M3 YYACTBYIOUINX B PEAKIIUU
BEIIIECTB; TEIUIOBOTO 3(deKTa peakinu; 3HAYCHUS BOJIOPOIHOTO TIOKA3aTelsl paCTBOPOB KUCIIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMM; MAacchl (00BbEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEaKUUHU, €CJIM OJHO U3 MUCXOJHBIX BEIIECTB JAHO B BUJE PACTBOpA C ONpPEACIEHHOU
MacCOBOM JI0Jiel pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); JIOJU
BBIXO/Ia TIPOJIYKTA PEAKIIUN; 00BEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENIbHO IJIAHUPOBATh W MPOBOJUTH XUMHYECKUIN
HKCIIEPUMEHT (TIPOBE/IEHUE PEaKIuii HOHHOTO OOMEHa, MOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHWYECKHUX BEILECTB, ONPEIEICHUE CPEbl PACTBOPOB BEILECTB C MOMOIIBIO UHIUKATOPOB,
W3y4YeHUE BIIUSHHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH, PpEeIIeHue
AKCIIEPUMEHTANIbHBIX 3a/ad 1o TeMaMm «Metamis»y u «Hemeramib») ¢ coOMtoIeHeM MpaBUl
0e30macHOro oOpalleHus ¢ BellecTBaMH U JabopaToOpHBIM 000pyaoBaHHEM, (OpMyITUPOBATH
[eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3ynbTaThl IKCIEPUMEHTA,
AHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TOCYI0ON U
nabopatopHbIM 000pyAOBaHUEM, 0OpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU
M0 BBHIMOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, AKOJOTMYECKU IeTIeCO00pa3ZHOTO
MOBEJICHUSI B OBITY W TPYIOBOW JESATEIBHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/J0POBBS,
OKPYXAaIoIIel MPUPOJAHON Cpeabl M AOCTHKEHUS €€ yCTOMYMBOIO pPAa3BUTHS, OCO3HABATh
ONACHOCTh TOKCHYECKOI'O JECHCTBHS HA >KUBBIC OPraHU3MBbl ONPEAEIEHHBIX HEOPTaHUYECKUX
BEILECTB, TOHMUMas cMbIca nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TOWCK XHUMHYECKOMN
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelCTBa
MaccoBoi uHGopMmaruu, WHTEepHET W JApyrue), KPUTUYECKH aHaIH3UPOBATH XHUMHUYECKYIO
uH(popMaIrio, repepadaTriBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C TMOCTaBICHHON yueOHOU
3a7a4en.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
. http://school-
1.1 CTPOCHHUS OPTAaHMYECKUX COeAMHEHUN A. M. 8 ;
collection.edu.ru/
bytneposa
Hroro mo pazneny 8
Pasnen 2. Yraesonopoabt
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5
' LUKJIOAJTKAHbBI
59 HenpenenbHbie yrieBoaopoOabl: alKEeHbI, 14 1
' aJKaJUEHbI, aJIKUHbI http://school-
2.3 Apomatnyeckue yrieBo0po/bl (apeHbl) 8 collection.edu.ru/
54 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB U MX 4
' nepepadoTKa
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro o paznueny 35
Paznen 3. Kuciopoacoaep:kamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. Genon 11 1
Kanb _ http://school-
3.9 apOOHUIIbHBIE COEIMHEHUS: aJIbJIETUABI U 21 1 collection.edu ru/
keToHbl. KapOoHOoBBIE KUCTOTHL. CIIOKHBIE
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s¢upsl. XKupsr

3.3 VriaeBonsl 9 1

Hroro no pazgeny 41

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

4.1 AMUHBL. AMUHOKHUCIIOTHL. benku 12 1 2 http://school- ://s_c hool-
collection.edu.ru/
Wroro no pazneny 12

Pa3zaea S. BoicokoMoJIeKyJIsIpHBIE COeINHEHUS

5.1 BricokoMoneKkynsipHble COSAMHEHMUS 6 1 hit ://S_ChOOI_
collection.edu.ru/
Hroro no pasneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6

Peanu3zanusi BOCOHMTATELHOI0 NOTEHIHAJIA YPOKA (BUABI U GOPMBI 1eSITEILHOCTH)

Bocnuranue YBAXKHUTCIIbHOI'O OTHOLICHUS K UICTOPHUU MUPOBLIX U OTCYCCTBCHHBIX HAYYHBIX OTKpBITHﬁ, OCO3HAHUEC UX BAXXHOCTU UIA pa3BUTHS IIPOrpecca n
MHHOBAIIMOHHBIX TEXHOJIOTHH.

[IpuBnedyeHne BHUMaHUS OOYYaIOIIUXCAK IEHHOCTHOMY acCleKTy HW3y4aeMbIX Ha ypOKaX sSBJICHHIA, OPTaHU3aIUsl UX pa0OThI C IOJTy4aeMOl Ha ypOKe
COIMAJILHO 3HAYMMOM HH(pOpMaILMel — MHUIUMPOBAHUE €€ 00CYKICHHSI, BEICKa3bIBaHUS 00YJAIOIIMMHUCS CBOSIO MHEHHUS 110 €€ MOBOY, BRIPaOOTKH CBOETO
K HEl OTHOILIEHUS.

OnBIT CaMOCTOSITETHPHOTO TPHOOPETEHNST HOBBIX 3HAHUH, TPOBEJACHHS HAYYHBIX HCCIIEIOBAHHM, ONBIT IPOEKTHON AesTeNbHOCTH; [[pruMeHeHre Ha ypoke
MHTEPAKTUBHBIX (hOpM padOTHI C 00YUAIOIMMUCS: HHTEJUIEKTYAIbHBIX U IUAAKTUUYECKUX UTP, CTUMYIUPYIOMIMX MO3HABATEIbHYIO MOTHBAILINIO
00yyJarouuxcs; TPyNnoBoi paboThl WK paboTHl B napax. HUIMUpOBaHUE U MOAJEpIKKa UCCIIEI0BATENbCKON AEATEIbHOCTH 00yYaroIuXcs.


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 9
anemenTos /. 1. Menpeneesa http://school-
19 Crpoenue Bemiectsa. MHoroo6pasue 11 1 collection.edu.ru/
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazneny 39
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Hemeramibt 31 http://school-
2.2 Merannbl 23 1 collection.edu.ru/
Hroro no pazgeny 54
Paznen 3. Xumus v :Ku3Hb
31 MeTtoapl TO3HAHUS B XUMHAH. XUMHUS U 9 http://school-
' KU3Hb collection.edu.ru/
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Peasm3anusi BocmuTATEIbHOI0 MOTEHIHMAJIA YPOKA (BUABI U (pOPMBI 1esITe TbHOCTH)

Bocnuranue YBaXXHUTCIIbHOI'O OTHOIICHUS K HCTOPUH MUPOBBIX U OTCUECCTBECHHBIX HAYyYHBIX OTKpBITPII;'I, OCO3HAaHUEC UX BAXXHOCTH JIA pa3BUTHA IIPOIrpecca u
WHHOBALIMOHHBIX TEXHOJIOTHIA.

[IpuBnedenne BHUMaHNS OOYYAIOMINXCAK [IEHHOCTHOMY AacHeKTy HW3yJaeMBIX Ha ypOKax SBJICHHA, OPTaHU3aIUs UX PaOOThI C IOTy4aeMOi Ha ypOKe
COIMATILHO 3HAYMMOW MH(pOpMAaIHel — MHUITUHUPOBAHUE €€ 00CYKICHHSI, BEICKa3bIBaHUS 00YYAIOIIUMUCS CBOSTO MHEHHUS 110 €€ MOBOLY, BRIPAOOTKH CBOETO
K HEH OTHOIIIECHUSI.

OnBIT CaMOCTOSATENHFHOTO MPHOOPETEHNSI HOBBIX 3HAHUH, TPOBEICHHSI HAYYHBIX HCCIIEJOBAaHHM, ONBIT MMPOEKTHOH JesTeabHOCTH; [[puMeHeHre Ha ypoke
MHTEPAKTUBHBIX (hOPM padOThI C 00YUAIOLIMMUCS: HHTEJUIEKTYAIbHBIX U AUAAKTUYECKUX UTP, CTUMYIUPYIOIIMX [TO3HABATEIbHYIO MOTUBALIHIO
o0ydJarouuxcs; TPYNIoBol paboThl Wi paboTHl B napax. HUIMUpOBaHUE U MOAJEPIKKA HCCIIEI0BATENbCKON ACATEIEHOCTH 00yYaroInuXCs.



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
- Xumus, 10 knace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
JIéskun A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocsemienuey
- Xumus, 11 xmace/ I'abpuensa O.C., Octpoymos WU.I'., Ciagkos C.A.,
JIéskun A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocsemenuey

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

O.C.I'abpuensu, N.I'.OctpoymoB, «O011as XuMusl B TECTax, 3ajayax,
ynpaxknenusix. 11 kimace» — M.: Ipoda, 2023 ron.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposibHbIE U TIPOBEpOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I".BBenenckas «Xumus 11 kmacc:
Hacronbhast kaura juis yaurens». Yacts 1 — M.: poda, 2019 rog.

5. O.C.I'abpuenss, I'.I".JIeicoBa, A.I".BBeaenckas «Xumus 11 kmacc:
Hacronbhast kaura quis yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3a1auu mo XuMuu u
crocoOrl ux pemenus» - M.: «Ipoda», 2021rox.

IHU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NHTEPHET

http://school-collection.edu.ru/

http://www.chemnet.ru I'azeta « Xumust» 1 CallT 11t yauTens «5 uay Ha ypok
XUMUN»

http://him.1september.ru Equnas xomnexius LIOP: IIpeagmeTHas KOUIEKIHS
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EctecTBenHo-Hay4YHBIE
skcriepuMenThl: xumusi. Kommekmus Poccuiickoro o01ieo0pa3oBaTensHOTO
nopTaia



