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MOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMma mo XMMHH Ha ypOBHE CpeqHero oomiero obpa3zoBaHusi pazpaborana
Ha ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanun», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHsS (eaepalbHON 00pa3oBaTEIbHOM
nporpaMmbl cpeanero oobmiero oopazoBanusi(@OIl COO), npeacraBineHHbIX B PDenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XuMHS» B 00pazoBaTeNbHBIX opranmsanusx Poccuiickoit @enepanum,
peann3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, 1 OCHOBHBIX MMOJIOKeHHH «CTpaTrerun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaButenbcrBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YUEHHsI 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yuammuxcs 10-11 xmaccoB. UM3yuenme mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(QepeHIUpPOBaHHOTO, TPOGMIEHOTO OOYyYeHHs, IPH3BAHO
obecnieunTh 0OIIE00pa30BATEIbHYI0 M OOIIEKYIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB ILKOJIBI,
HEOOXOMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIUMCS YCIOBHSM JKM3HH B COIIMYME, a
TaKXkKe IS TPOJOJDKEHHS OOyYeHHWs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISIETCS] OJTHON M3 MPHOPHUTETHBIX TUCITUILTIH.

B mnporpamMe mo XWMUM Ha3zHAuYCHHE TpeaAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojaramomumu nojoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CJICYIOIINE BBITIOTHIEMBIC
IIPOrpaMMOH MO0 XUMHUH (PyHKLIMU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4YeHUE
NPEJCTAaBICHUS O LENAX, COJEpX aHWM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTHS 00Y4aIOLIUXCS CPECTBAMM MPEAMETa, U3y4aeMOro B paMKaX KOHKPETHOTO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpeAycMaTpuBaeT  OIpeJelIeHHE:
IPUHLUIOB  CTPYKTYPHUPOBaHMs M  IOCJIEIOBAaTEIbHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHbIX M KAauyeCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHMIO COJEPKATEIBHOM OCHOBBI KOHTPOJII M OLIEHKM 00pa30BaTEeNIbHBIX
JOCTH)KEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IUMHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

IIporpamma [yt yriryOE€HHOTO U3Y4EHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJepkKaHHe, 00s3aTeIbHOe U1 U3yUYEeHUS
B paMKax  OTIEJbHBIX  MNpoduiel, MpexycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpPUPOBAaHHUE €ro MO KJIAcCaM, OCHOBHBIM COJEP>KaTEIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesieieHne yueOHOro BpeMEeHH, PEeKOMEHIyeMOTo Al U3yUeHHs
OTJICNIBHBIX TEM;

e [QpelaraeT MNPUMEPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejded W 3aJad H3ydeHUs IpeaMeTa Ha
yriIyOJa€HHOM YpPOBHE C Y4ETOM COBPEMEHHBIX IPHUOPUTETOB B CUCTEME CPEIHETO
oOrmiero oO6pa3oBaHus, COJAEPKATEIBHON XapaKTEPUCTHKHU IUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHMSI OCHOBHOI 00pa30BaTEeNIbHOW MPOrpaMMBbl CpeAHEro oouero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATEIbHBIX JCHCTBUI OOYYaIOMIETOCsl 10 OCBOCHHUIO COJEp)KaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe MO XUMHUU IIPEILyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00uiero ooOpas3oBaHus. 3a
MpeleaMi  yCTAaHOBJICHHOHW MPOrpaMMON IO XWMHH  0O0s3aTeNIbHON  (MHBApPHAHTHOM)
COCTaBJISAOLIEH CO/IepPKaHUS Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpaA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBuu ¢ koHuentyaidbHbiMU moJioxkeHusmMu DPI'OC COO o HazHayeHUU
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHnnpoBaHHOTO 00ydeHUs Ha
YpOBHE cpeliHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJIEHHOIO M3y4yeHUs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIMM 3TaloM IMOJIyY€HHUS XHMHUYECKOTO
o0pa3oBaHUs B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJICHHE TEOPETHYECKOW W TPAKTHYECKOW TMMOJATOTOBKH OOYYarOIIMXCsl, BBIOpPABIINX
onpenenéHHbI Mpoguiib 00yd4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®PI'OC COO k mIaHMpyeMBIM pe3yibTaTaM OCBOCHUsS (eaepabHOM
00pa3zoBaTeNbHON MPOTrpaMMBbI CpeIHEro 0o0Iero oOpa3oBaHUs H3ydeHHE MpeaMeTa «XUMUsH»
OPUEHTUPOBAHO TAK)KE HAa PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYalOIInXCs,
Ha (OPMUPOBAHHE Yy HUX OOIIEUHTENIEKTYabHBIX YMEHHH, YMEHHUH paliioHaIN3aluy y4eOHOTO
Tpygda ¥  O0OOOIMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO HM3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypchl — «Opranudeckas xumus» u «OOmas u Heopranuueckas xumus». [Ipu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOM OpraHu3aluy COAEP)KaHUS STUX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUEeHHUsI PEAMETA.

OcHoBy conepxanusi kypcoB «Opranuueckas Xxumus» U «OOmas v HeopraHuyeckas
XUMHUS» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4Y€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMpPENeIEHHOE TEOPETUUYECKOe
JOTIOJTHEHHWE,  [O3BOJISIONIEE  OCO3HAHHO  OCBOWTH  CYHIECTBEHHO  OONbIIMH  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACHIMPEHHS M YriayOleHUs MpeACTaBICHUN O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHHS PeaKlMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHUX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEJCTABICHUSIX O CTPOEHUM aToMa. XMMHUYECKasl CBsI3b OOBACHSETCS C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M Pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEICTABICHUN 00 3JIEKTPOXMMHUYECKHUX IpOoIeccax U 3JIEKTPOJIN3E PacIlIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoil XMMHMM NPU PACCMOTPEHMM PEAaKLIMOHHOMN
CIOCOOHOCTH COEMHEHUH yenseTcss 0co00e BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIUH.



Oco6oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIOJHEHUH K 00LIel cucTeMe NPEeIMETHBIX 3HaHUM) OKa3bIBAOT BIUSIHUE CMEXKHBIE
npeamerbl. Tak, Hampumep, B COJACpKAHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMHUH.
[Ipu w3ydeHwwm mpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
MO3HAaHUsA, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUH M B (DU3UKE: aTOMHO-MOJICKYJISIpHAS TEOPHS
(MonexkynsipHast Teopuss B (PU3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJUHAMUKH, IEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUM BEIIECTB U IPYroe€.

B 10 e BpeMs B copiepiKaHUM MpeaMeTa ISl KIIACCOB XUMHUKO-OHOIOTHYECKOTO PO UL
OoJIbIIMIM yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumus. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSATENBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOJASIT, K IpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITIOHEHTBI, KaK JUMHbI, OEJKU, YIJeBOJbl, HyKJIEHHOBbIE KHCIOTHI U napyrue. Ilpu stom
3HaHUSA O COCTaBE M CBOMCTBAx IPEACTABUTEIEN OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIY’KaT OCHOBOM JJIsl U3y4EHUs CYITHOCTH MPOLECCOB (DOTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHHUSL.

B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMera
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOSIIUMHU B COCTaB NMPEeAMETHBIX obnactelt «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nuHQopMaTuKa» U «PycCKuil 131K U TUTEPATYPAY.

[Ipn uzydeHun ydyeOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero ooOmero oOpa3oBaHus (Ha ©0a30BOM YpOBHE), 3amadeid
MEPBOCTEIIEHHOM 3HAYMMOCTU sBisieTcsl (OpMHpPOBaHHE OCHOB HAyKH XHMHHM KakK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U OJHOIO0 W3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa NpearoiaraeT peau3auno TaKuX HeaeH, Kak:

e (opmupoBaHuE MPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAE€MOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U
e Beaylie ponu B 00ecliedeHUH YCTOMYUBOTO Pa3BUTHS UEIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIel KYJIbTYphl YeIOBEKa, a TAK)KE HKOJIOTHUYeCKd 000CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOU CpEae;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTeCTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPUI XUMHUH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHHM BEIIECTBA HAa Pa3HBIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 0OmMx
Hay4HbIX MPUHIIMIAX XUMUYECKOTO MPOU3BO/JICTBA;

e (opMupoBaHue Yy OOy4arOIIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHUYECKUX 3HaHWH Ui OOBSCHEHHWS KIIOYEBBIX HIEH U MpobdiemM
COBPEMEHHOW XUMUU, A OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUM, HMEIOIINX
€CTECTBEHHO-HAYYHYIO MNPUPOJY; TPaMOTHOTO peleHus MpobieM, CBS3aHHBIX C



XMMUEH, IPOTHO3MPOBAHHUs, AaHAIM3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHHOCTH YEIOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOJACTBOM, HCIOJIb30BAHUEM M IepepaboTKOM
BEILIECTB;

yrIIyOJIeHHe TPEICTaBICHUH O HAyYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nprOOpEeTeHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SBJICHUM, HWMEIOIIHUX MECTO B IIPUPOAE, B IPAKTHUYECKOW JACATEIBHOCTH W
IIOBCETHEBHOM KU3HH.

B 1uane peanuzamyu  NEpBOOYEPENHBIX BOCHHUTATENBHBIX W Pa3BHBAIONINX (DYHKIIHIA
I[EJIOCTHOM CHUCTEMBI CpEHEro oOIIero oOpa3oBaHUs NMPHU M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHUOOPETAIOT TAKKE LIETTH U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B TI03HABAEMOCTH SIBJICHUI MNPUPOAbI, YBaOXKEHUS K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHWIO W TO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCTIUTAHHUIO HA OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IICHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
criocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEITHOM
npoheCcCHOHANBHOM W OOIIECTBEHHOMN JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

¢bopMHpOBaHHE YMEHMH M HaBBIKOB Pa3yMHOTO MPUPOJOINOIb30BAHMS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOM eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHsS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpazoBanusi, cocrabisger 204 ygacoB: B 10 xmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COIAEPKXAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckune 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHU4YEeCKUX COCTUMHECHU M.

DJNEeKTpOHHOE CTPOCHHME aToMa YIJepoja: OCHOBHOE W BO30YXKIEHHOE COCTOSHHS.
BanenTtHble BO3MOKHOCTH atoMma yriaepoja. XuMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX OopOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). TUIbl epekppIBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYyJax
opranuyeckux BemiecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeopuse u deKTpodure.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnd A.M. byrmiepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAUHEHUH.
MounekynspHble U CTPYKTypHble (QopMyiabl. CTpyKkTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpaml€HHas, ckenerHas. M3omepus. Bunabl wu3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JEKTPOHHbIE HPQPEKTh B MOJIEKYJIaX OpPraHMYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepHBII 3 PexTsl).

[IpencraBnenue o kiaccuukanuu OpraHuIecKux BemecTs. [loHsaTHE 0 QYHKIIMOHATBLHOM
rpynne. 'omosnorus. I'omonoruueckue psipl. CucremaTHyeckasi HOMEHKIIATypa OpraHMYeCKHX
coemuaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctTn W Kiaccuukanus  OpraHMYECKUX — peakiuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENIbHBIE PEAKIIUU B OPraHUUECKONH XUMUH.

OKcIepUMEHTANIbHbIE METOIbl M3Y4YEHUS BELECTB U UX IPEBPALICHUN: 03HAKOMJICHHE C
oOpa3liaMu OpraHMYeCKUX BELIECTB W MaTepHajaMu Ha UX OCHOBE, OIBITHI 110 MPEBPAILEHUIO
OpraHMYeCKUX BELIECTB IpU HAarpeBaHuu (IJIaBjieHUE, OOYIJIMBAaHHE U TOpPEHHE),
KOHCTPYUPOBaHUE MOJIeJIeH MOJIEKYJl OpIraHUYECKHUX BEILECTB.

YrieBoaopoabl.

Aunkanbl. ['omonoruueckuit paj aiakaHoB, oOuast ¢Gopmynna, HOMEHKIATypa U U30MEpHsL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yrueposa, 6-cBsa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XUMHUUECKUE CBOMCTBA AJIKAHOB: PEaKLUH 3aMEIICHUs, U30MEepU3alluM, JeTHAPUPOBAHNS,
IUKIM3allMY, TUpOJIM3a, KpeKuHra, ropeHus. [IpencraBieHune o0 MeXaHU3ME peakiUid
paluKaIbHOIO 3aMEILEHHSL.

Haxoxnenue B npuposae. CriocoObl MOJMy4eHUs: U IPUMEHEHHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U nomepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOWCTB MajblX (IMKJIOMPOMNAH, IHUKIO0yTaH) W OOBIYHBIX (LIMKJIOTIEHTAH,
LUKJIOreKCcaH) MUKI0aaKaHoB. CrocoObl MOTy4eHUs M IPUMEHEHUE UKIOAIKAHOB.

Ankensl. ['oMonornueckuii psii ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIeKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ alKEHOB, SP’-rMOpUM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- U m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOEAVHEHHSA, 3aMEIIEHHUS B O-
IIOJIOKEHUE TpU JBOMHON CBSI3M, NOJIMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KadecTBeHHBIE peaklluu Ha ABOHHYIO CBsI3b. CHIOCOOBI MOMYUYEHUsI U IPUMEHEHUE aJTKEHOB.



Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
conpspKEHHBIX JMeHOB, 1,2- u 1,4-npucoenunenue. Ilomumepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['OMONOTHYeCKHid psii aTKUHOB, oOmIas (GopMyia, HOMEHKIATYpa U U30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. PuznyecKkne CBOWCTBA AJIKWHOB. XWMHYECKHE CBOWCTBA: pEaKIUU
MIPUCOEUHEHMS], AUMEpPU3aLlUd U TpUMEpHU3alnu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
MMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopobl (apeHsl). ['omonorndyeckuii psj apeHos, ooias hopmyia,
HOMEHKJIATypa U M30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30J1a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHuss B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJAHOM pajHKaie, Peakiuu MPUCOEAUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBnenue o0 opueHTHpYIOLEM AEHCTBUM 3aMECTUTENEH
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuzanuss  crtupona. CHocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYECKHX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroiab U MPOAYKThI ero mepepaboTku. CrnocoObl nepepadoTKu HePTH: MEeperoHkKa, KPEeKWHT
(TepMuYecKui, KatanmuTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

OJNEeKTPOHHOE CTPOEHUE TaJIOTEHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakium 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpyHIy, aMmuHorpymmy. JlelicTBue Ha
rajloTeHNPOU3BOJHbIE BOJHOTO M  CIUPTOBOIO  pacTtBopa Iménouyd. Bsaumoneiictue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayioopraHMYecKUX COEAMHEHUSX.
Hcnonbs3oBaHue TraloOreHIIPOM3BOIHBIX YIJIEBOJAOPOJOB B OBbITY, TE€XHUKE M IpPH CHHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX IPEBpALCHUN: H3ydeHHE
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIacCOB (0OeciBeYrBaHUE OPOMHOW WJIM MOIHOIN BOJIBI, pacTBOpPa
IepMaHraHaTa Kajus, B3aUMOJICHCTBME alleTWJIEHa C aMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YIIepoia M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
[IOJIydeHHUEe ATUJIEHa W H3Y4YEHUE €ro CBOWCTB, O3HAaKOMiIeHHE C KoJulekuusamu «Hedpts» u
«Yromb», ¢ oOpasnamu IjjacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble oxHOaTOMHblE crnupThl. CTpoeHHE MOJEeKyl (Ha HpUMepe MeTaHola Hu
sTanosa). ['omonoruueckuii psj, oduas Gpopmyna, u3oMepus, HOMEHKIATypa U Kiaccupukaus.
@u3nyYecKUue CBOICTBA TNPEICIBHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtamu. KadecTBeHHas
peakuus Ha OJHOATOMHBbIE CIUPTHI. JleificTBHE 3TaHONIA M METaHOJA Ha OpPraHU3M YEJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepusi. OCOOCHHOCTH (PU3NUECKUX U XUMUYECCKHIX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMU
KHCJIOTaMH, Ka4eCTBEHHAsl PEAKIMs Ha MHOTOATOMHBIE cUpPTHL. [IpencraBiieHne 0 MEeXaHU3MeE
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
dwusnueckue cpoiictBa (peHoma. OcCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIE
peakiuu Ha Qeron. ToxcnyHocTh ¢eHona. CrocoObl TMONMy4YeHHS W TpUMEHeHHe (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['oMosloTMUecKre psabl albJETHIO0B U KETOHOB, 00mIas Qopmyna,
n3oMepusd U HOMeHKiarypa. Du3znueckrne CBOWCTBA AJBJAECTHIOB W KETOHOB. XWMHYECKHE
CBOMCTBA QJIBJCTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peaknuu Ha anbiaeruabl. CrocoObl MOMydeHUs W NMPUMEHEHHE allbJIETHUIIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdeckne CBOWCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XUMHYECKHE CBOWCTBA: KUCJOTHBIE CBOWCTBA, pPEAKIUs ATEPUPUKAINH, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOMCTB HEMpPEAETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, NUKAPOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOTh. (CrocoObl
MOJIy4YeHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uesioyHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- H
noymcaxapuabl). MoHocaxapupl: TI0K03a, (pyKTo3a, ralakrosa, pubo3a, Je30KcHpudo3a.
Oduznyeckue CBOIcTBa M HaxoxkaeHue B mnpupoge. DortocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3bl:  pPEaKlUd C Y4acTUEM CHUPTOBBIX U ajJbJACTUAHONW TpYII, CIOUPTOBOE U
MOJIOYHOKHCTOe OpokeHue. IlpuMeHeHue TIIOKO3bI, €€ 3HAUYEHHWE B JKU3HEACATEIHHOCTH
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOIME Jucaxapulbl. ['mapomus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmayia, TJUKOT€Ha M Ueuitono3bl. DU3Mueckue CBOMCTBA Kpaxmana U LEJUIHOJI03BI.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, MOTydeHre d(GUPOoB 1euToa03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHepUMEHTAIbHBIE METOJbl M3Yy4YEHUs BELIECTB M UX IMPEBpAIICHUN: pacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIC, B3aMMOJICUCTBHE ATaHOJIA C HATPUEM, OKUCIEHUE ATHIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JUXPOMATOM Kajusi (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB), KAUYECTBEHHBIE PEAKIIMU Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakius rioumepuna
¢ ruzpokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMOJICHCTBUE
pactBopa TIIOK03bI ¢ TuapokcuaoM Menu(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC
pHUPBI».

A3oTcoep:xaniue oOpranudeckue coeJuHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTHIECKUe U apoOMaTUYECKUE; NIEPBUYHBIC, BTOPUYHBIE U TpeTU4YHbIC. CTpOEHHUE MOJICKYI,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKUe CBOMCTBA. XMMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBHUE TEPBUUYHBIX
aMHHOB C a30THCTOM KUCITOTOW. COTM aTKMIIaMMOHHUSI.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenne aHwinHa. B3aumuoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyie aHuiInHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peakumu Ha aHuWiIMH. CHOoCOOBI TMOMYYCHHS M TPUMEHEHHE alu(paTHICCKUX
amMuHOB. [loydeHne anmIMHA U3 HUTPOOEH301a.

AvuHokucHOThl. Homenkmarypa u  wu3oMmepusa. OTIOenbHble TPEACTABUTENH O~
aMUHOKUCIIOT. TJWIWH, adaHuH. OU3HdYecKHe CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEPHBIX OpPraHMYECKUX COCAMHEHHH, peakius IMOJUKOHICHCAIINH,
0o0pa3zoBaHHUE MENTUIHON CBSI3U. brosormyeckoe 3HaU€HHE aMUHOKHCIOT. CHHTE3 W THAPOJIN3
METITH/IOB.

benku xak mpupoansie mnosumepsl. [lepBuyHasg, BTOpUYHAs W TPETUYHAS CTPYKTypa
OenKOB. XMMHUYECKUE CBOMCTBA OCJIKOB: THAPOJN3, JACHATYpAIlUs, KaueCTBEHHBIE PEAKIMU Ha
OCIIKH.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBpAlCHUN: PacTBOPEHUE
OCJIKOB B BOJIE, JICHATypalusi OCIIKOB NMPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJIKH, periecHue
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJEpIKAIME OPraHUuYeCKUE COCIUHCHUS» |
«Pacrio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BbicokoMoJIEKY/ISIPHBIE COeINHEHUS.

OCHOBHbBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN — OJIMMEpPU3aIUs U MOJUKOHICHCALUS.

[Tonumepnsbie MaTepUaIbl. [Lmactmaccel (moNMATHIICH, MOJIMITPOTIUJIEH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
noJM3THIeHTepedTanar). Y TUIU3anus 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHbIM  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIA,
XJIOPOTIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnemManbHOTO  HazHadeHHWs] (TeJIOH, KeBIap, AJIEKTPOIPOBOISIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIBHBIX 331a4 10 TeMe «Pacro3HaBaHue I1aCTMAcC U BOJIOKOH).

Pacuérnble 3amaum.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
CoeMHEHUsT o0 Macce (00BEMY) MPOAYKTOB CropaHMsi, MO KOJIMYECTBY BellecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUHU W/MITN UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOH (POPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIeNICHUE JI0JIM BBIXOJA MPOIYKTa PEAKIIMHN OT TEOPETUUECKHU BO3MOMKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUIOTE3a, TEOpus,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BEIIECTBO, T€JO0, 00BEM, arperaTHoe COCTOSIHME BEIeCTBa, (U3UYECKUE BEIMYMHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA W TEeTepOoTPO(HBIA THUN TUTAHUA, OpokeHUe, (OTOCHHTE3, AbIXaHHE, OeIKH,
YTJIEBOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIASA N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMHYECKUM 3eMeHT. M3otonbl. CTpoeHHEe AIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opouranmu. Kiaccudukanus XUMHYECKHX 3JI1eMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacnpenencuue
AJIEKTPOHOB TI0 aTOMHBIM OpOWTANIsIM. OIJEKTPOHHBIE KOH(MUTypaluu aTOMOB 3JIEMEHTOB
MEePBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[lepuomnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenpneneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumoanueckoid cHUCTEMBl XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX W CIOKHBIX BEHIECTB MO TPyIIaM U
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menaeneesa.

Xumudeckas cBsS3b. BHabl XMMHYECKOM CBs3M: KOBaJICHTHAs, MOHHAas, MeTajndecKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOUW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTHS
U juinHa cBsi3u. llosspHOCTH, HANIPABIEHHOCTh M HACBHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BonopoaHas cBsi3b. MeXMOJIEKYIIPHBIE B3aUMOACHCTBUSI.



BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPUYECKMM CTPOCHHMEM (Ha NpPHUMEpPE COECIUHEHHUI 3JEMEHTOB BTOPOIO
nepuoa).

[IpencraBineHne o0 KOMIUIEKCHBIX —coenuMHeHusiX. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [llonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOIO CTpPOEHHUs. THIbl KPUCTAIIIMYECKUX
peIEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsTne o aucnepcHbix cucreMax. Mctunnsle pactBopsl. IlpencraBienue o KOIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTpALMM pPACTBOPOB: MaccoBas JOJs BEIIECTBAa B
pacTBope, MoJjsipHas ~ KOHIEHTpauus. HachlllleHHble UM HEHAachIUIEHHbIE  PacTBOPHI,
pacTBopuMocTb. Kpucranioruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BeUIecTB. |pUBHAIbHbIE Ha3BaHUS
OTJIEeIbHBIX MPEACTABUTEIEH HEOPraHNUECKUX BEILIECTB.

Knaccudukanus XuMHUeCKUX peakivil B HEOPraHNYEeCKOW U OpraHM4ecKOr XUMUU. 3aKOH
COXPAaHEHHUs MaccChl BEIIECTB; 3aKOH COXPAHEHMsI M MPEBpAILCHUS SHEPruu MPH XUMHUYECKUX
peakuusix. TernoBbie 3h(eKTs XuMUYecKux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW peaKIiy, €€ 3aBUCUMOCTh OT pa3IMuHbIX (akTopoB. ['oMOreHHbIE
U reTeporeHHble peakunu. Katanus u katanu3atopsl.

O6patumbie © HeoOpaTUMBbIE peakIMu. XWUMHUYecKoe paBHOBecue. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMHUYECKOTO PaBHOBECHS:
TEeMIIepaTypa, JABJICHHE M KOHLIEHTPAallMM BEUIECTB, y4acTBYIOIIMX B peakuuu. [Ipuanmn Jle
[Tarense.

Onektponutnueckas auccouuanus. CuibHble W crnadble  31eKkTpoiuThl. CreneHb
nucconuranuu. Cpena BOIHBIX PAacTBOPOB: KUCJIOTHAs, HEWTpasbHas, meaoyHas. BomopoaHblii
nokazatenb (PH) pactBopa. ['maponus coneit. Peakun noHHOTO 0OMEHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B NPHUCYTCTBUU KATalM3aTOpa, MOJEIM KPUCTALNIMYECKUX PEHIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNieHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHJUKATOPOB, U3yYEHUE BIUSHUS PA3UYHBIX (PAKTOPOB HAa CKOPOCTh XMMHYECKOW pEaKkiuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaeposaa).

Bogopoa. Ilonmydenue, gpusnueckue ¥ XMMHUYECKHE CBOICTBA: peaklUMU C METalJaMU U
HEMeETaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOTUIMBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxneHnue B mpupoje, crocoObl MojydeHus, GU3NYeckue U XUMUYECKHe
cBoiictBa. ['amoreHoBonoponpl. BaxHelmne KUCIOpOACOAEpkKAIIUE COECOUHEHMSI T'aJIOTE€HOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TaloreHoB. [IpuMeHeHne rajloreHoB u
UX COCMHECHUM.



Kucnopon, o3oH. JlabopaTopHble M TPOMBIIIICHHBIE CIOCOOBI MOJIyYEHUs KHUCIOPOAA.
dusnueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoda U o30Ha. OKCUIbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B NpUpOJE, CIOCOOBI MONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepri(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OCoOEHHOCTH CBOMCTB cepHOMl KHUCIOTHL I[IpumeHeHue cepsl u €€
COCIMHEHU .

A30T. Haxoxnenwe B Tpupojae, CrIOCOObI TONydeHHs, (DU3MYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWCTB a30THOW KHCIOTHL. [IpuMeHEeHHe a30Ta W €ro COSJAMHCHUU. A30THBIC
yaoOpeHwusl.

®ochop. Haxoxnaenwe B mpupoje, CrnocoObl MoJydeHUs, (HU3UYECKUE U XUMHUUYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coequuennit. @ochopHbie ynoodpeHusl.

VYrinepoa, HaxoXACHHUE B TMpUpose. AJUIOTpOnHbIe Moaudbukanuu. Puznyueckue u
XAMHUUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbBIX yriaepogoM. Oxcupn yriepoma(ll),
okcua yriuepona(lV), yrompHas kuciora u €€ coiau. AKTUBUPOBAHHBIH Yrojb, aJCOpPOLIUS.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOIOM, U €r0 COEAUHEHUH.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHUs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuusi(1V), kxpemHueBass KUCIOTa, CUIMKATHI. [[puMeHeHne KpEMHHUS U €ro
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B [lepuonnueckoit cucreMe XMMUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetansioB B ObITY U TexHUKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampsbkeHud  MetawioB.  OOmme cnocoObl  TOJydeHUs
METaJJIOB: TUAPOMETAILTYPrUs, MUPOMETAILTYyprus, ekTpomeTautyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MetawioB |A-rpymnmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHTOB. HaTpuii u xanuii: nonaydyenue, Gpusnveckrue U XUMUYECKUE CBONCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
AJIeMEHTOB. Marnuii M KanblMidi: ToNydeHue, (U3UYECKUe U XUMHUYECKHE CBOICTBa,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeMHeHH. JKECTKOCT BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUS.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQoTepHble CBOWCTBA OKCHJA W THUIPOKCHIA ATIOMUHHS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OO6mas xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpymm) Ilepuonmdeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl ¥ AUXPOMAThI, UX OKHCIMTEILHBIC CBONCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHUYECKHME CBOWCTBA MapraHiia M €ro CoeJuHeHHi. Baxuenmune
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKHUCIIUTEIbHBIE CBOWCTBA.



du3nueckue 1 XMMUYECKHUE CBOMCTBA XKelle3a U ero coequHeHni. OKCHUIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

@u3nyecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEJIH U €€ COEUHEHHUIA.

Hunk: momyyenue, GpusnuecKkre ¥ XUMUYECKHAE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IMHKa U ero COeqMHEHH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IloB HEMETALIOB, TOpeHHE cephl, ¢docdopa, kene3a, MarHUS B KUCIOPOJE, H3yUCHHE
KOJUIeKIUU «MeTajibl M CIUIaBbl», B3aMMOJICHCTBHUE IIEJIOYHBIX M IICJIOYHO3EMETbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMU KHUCJIOT U IIENI0Ye, KaYeCTBEHHBIE PEaKIMi Ha HEOPraHUYECKHUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAIJIOB, B3aUMOJICHCTBUE THAPOKCUIOB AFOMUHHS U IUHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa u e€ coequHEHUs», «A30T U pocdop U UX COeAUHEHUD», «MeTaulbl TJIaBHBIX MOATPYIII,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIui XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIIICHHBIE CTIOCOOBI MOTYYSHUST BaXKHEHIINX
BEIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nociueactsus. Posb xumMun B o0ecrieueHuN SHEPreTHYecKoi 6e30MacHOCTH.

Xumus W 310poBbe 4yenoBeka. JlexkapcTBeHHble cpeacTtBa. [IpaBuia uCHoab30BaHUs
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuun B oOecnieueHun
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
WCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMUS B CeIbCKOM X03siiicTBe. Oprannyeckue 1 MUHEpaJIbHbIE YI00peHusl.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. MaTtepuaibl
JUIsl 3NeKTpoHUKH. HaHnoTexHoI0rNM.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOIMUYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BEIIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
OIpeeEHHON MaccoBOM J0Jied pPacTBOPEHHOIO BEILECTBA, MACCOBOM JOJIM U MOJSIPHOMU
KOHIIEHTPALIUM BEIECTBA B PAacTBOPE, JIOJM BbIXOJA MPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocymiecTBIsieTCsS Yepe3 MCIMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK 1 MOHSTUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmire ecTeCTBEHHO-HAy4YHbIEC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHajlh3, CHUHTE3, KIacCUPHUKAIMI, TEePHOJUYHOCTh, HAONIOJCHUE, HW3MEPEHHE,
9KCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®usnka: marepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, WJCATIbHBIA Tra3, (U3NUYECKUE BEIUYMHBI, CAMHUIIBI
U3MEpEeHus, CKOPOCTb, JHEPIHs, Macca.

buonorus: kierka, oOpraHusM, OKOCHcTeMa, Ouocdepa, MeTaboONM3M, MaKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KpPYrOBOPOT BEILLECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, TMIEBas IPOMBIIUIEHHOCTh, (apManeBTH4ecKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs! IPOMBIIILIIEHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTtBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHUS IpeaMmeTa «XHUMHsD» Ha YPOBHE CpeaHEro ooiiero ooOpazoBaHuUs
BBIJICIICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMUCS POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CaMOCTOSITEIBHOCTHM U CaMOOIIPENEICHHUIO;
HaJIM4yue MOTHUBAlUM K  OOY4EHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOACTBOBATBCA MPHUHATBEIMU B O6III€CTBG nmpaBuJIaMHU W HOpMaMMu NOBCACHUSA, HAJIUYUC
MPaBOCO3HAHUS, IKOJOTUYECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTDH KU3HEHHBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOH JESTeNbHOCTH 00yYaroMXcsl B MPOIIECcCe peann3alu
00pa3zoBaTebHON JIESTETHHOCTH.

JIngHOCTHBIE pe3yibTaThl OCBOCHUS TMpeaAMeTa «XUMUD» OTpakaroT c(OPMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesITeNbHOCTH 00yYaroMXCsl B MPOIecce peann3aiu
00pa30BaTeNIbHON 1€ TENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIIUMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MMO3HABATEIbHBIX 33/1a4, BHIIIOJIHEHUU XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBbI, HAMEPEHUS, JIOTUKY M apTyMEHThI APYTUX
[P aHAJN3€ PA3JIMYHbIX BUJIOB Y4eOHOM AEATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIECHUS K MCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHUH;

YBOXEHUS K IPOLIECCy TBOPUYECTBA B OOJIACTHM TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAayKH €CTh pe3yNbTaT JIMTEIbHBIX HAONIONCHUH,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPYy/a YYEHBIX U IPAKTUKOB;

MHTEpeca M [03HABATEJIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHalHn3e
nH(OpPMALIUU O TIEPETOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallid, CBS3aHHbIE C XUMUYECKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATHh CBOE MOBEJEHUWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX M IIPABOBBIX HOPM U C Y4ETOM OCO3HAHMS MOCIIECTBUI MOCTYIKOB;

4) popMupPOBaHHS KYJbTYPHI 310POBb:

MOHMMAaHUS LIEHHOCTEH 310poBoro u Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOnrofieHHs MpaBWJI OE30TACHOTO OOpaleHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOU
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIECHUS aKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCcCUil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXEHUS K TPYIY, JIOIIM TPYJa U pe3yJbTataM TPYA0BOU JACSITEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIUATIBHOM CPEIIbI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B MO3HAHWM IMPUPOJJIHBIX 3aKOHOMEPHOCTCH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TT00ANTBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHMIO M €caMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl 0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) 0OLIeHAYYHbIE TOHSTHS, OTPAXKAOIIKE [EJIOCTHOCTh HAyYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOJO0B IMO3HaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/IH, BCIICCTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  yd4eOHbIe  JeHCTBHs  (TMO3HABaTelbHBIE,  KOMMYHHUKAaTHBHBIC,
peryiasTuBHBIE), obecrieunBaronie GopMuUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHITHH 00yYarOIIuXCsi;

CIOCOOHOCTh ~ OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILUIMHAPHBIC,
MHUPOBO33pPEHYCCKHE 3HAHWsI W YHHBEpPCAIbHbIC Yy4eOHBIC ICHWCTBUS B IIO3HABATEIBHOH W
COLIMAIBHOM MIPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUEC YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JoruyecKue AecTBUSI:

CaMOCTOSITENIBHO  (POPMYNIUpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BAaTh MPU OCBOCHUM 3HAHWM MNPUEMBI JOTHYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TMPU3HAKK TOHATHMI M YCTAaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME OHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKALIUY BEIIECTB U XUMUYECKIX PEaKIIHiA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE paCCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATH MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENIBHBIX W MPAKTUYECKUX 331a4, NMPUMEHSATh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTePHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HKCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYIUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HAaBBIKAMH CAMOCTOSITEIIFHOTO IUIAHHUPOBAHUS W TPOBEACHUS YYCHUUYECKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMSI, COCTABISATh OOOCHOBAHHBIN OTYET O MPOJEIaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ ungopmanueii:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJepXaHHus, CHpaBO4YHbIE MocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTE;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmanuen: TPUMEHATh MEXIpeAMETHble ((PU3nyeckue M MaTeMaTH4yecKhe) 3HaKH U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

3aJaBaTh BOIPOCHI 10 CYLECTBY 00CY)KJa€MOM TEMBI B X0J€ AUAajOra u/uin JUCKYCCHUH,
BBICKa3bIBATh UJIeH, (POPMYIMPOBATh CBOU MIPEUIOKEHHUS] OTHOCUTEIBHO BBIIIOJIHEHHUS
IPEUI0KEHHOH 3a1auH;

BBICTYNIaTh C IPE3CHTAlel pe3yJbTaTOB MO3HABATEIBHOM AEATEILHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIpPU  BBINOJHEHUM XHMHYECKOTO
HKCIIEPUMEHTA, NPAKTUYECKOH paboOThl MO MCCIEAOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanu3anuy y4eOHOTO MpOeKTa, M (OPMYyIUpPOBaTh BBIBOJBI MO pe3yibTaTaM NPOBEIEHHBIX
UCCIIeIOBAaHU MTyTEM COTJIaCOBAaHMs MO3ULMIA B X0J1€ OOCYXJICHUS 1 OOMEHAa MHEHUSIMHU.

PeryasiTuBHBIC YHHBepCaJbHbIC Y4eOHbIe NeliCTBHSA:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBIATh CBOKO IMO3HABATENIBHYIO JEATENBHOCTD,
ompenensds e€ Ienu M 3aJauyd, KOHTPOJHUPOBATh M MO Mepe HeoOXOAUMOCTH KOPPEKTHPOBATh
Ipe/UlaraeMblii AJITOPUTM JEHCTBHI NMpPU BBHIOJHEHUH YUYEOHBIX M MCCIEOBATENbCKUX 3aj1ad,



BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO X pEIIeHHUs ¢ YUETOM MOIyYeHHs] HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;
OCYIIECTBIISITH CAMOKOHTPOJIb JICATEIHHOCTA HAa OCHOBE CAaMOAHAJIN3a U CAMOOLICHKH.
HNPEJMETHBIE PE3YJIbTATbBI
[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBbl IO XUMHH Ha YriIyOJIEHHOM ypOBHE Ha
YpOBHE CpeIHEero o0mero oopa3oBaHUs BKIIOYAIOT CHEHU(PUYESCKHE Ui y9eOHOTO IpeaMera
«XuMUS» Hay4yHbIE 3HAHUS, YMEHHS M CIIOCOOBI ACWCTBUI 1O OCBOCHUIO, MHTEPIIPETALUN U
peoOpa3oBaHUIO0 3HAHUM, BUIBI ACATEIHHOCTH 10 TIOJIYYE€HUIO HOBOTO 3HAHUS M MPUMEHEHHIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYaIMsX, a TaKKe B PEAJbHBIX JKU3HEHHBIX CUTYAIHSX,
CBSI3aHHBIX C XUMHEH. B mporpamme mo XMMHM TpPEIMETHBIC PE3yIbTATHI MPEACTABICHBI IO
roJlaM U3y4eHHs.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XHMUsD) OTPaXKaIoT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUI: O MECTe W 3HAYCHHH OPTaHWYCCKOW XHMHU B
CHUCTEME €CTECTBEHHBIX HAyK U €€ POJIH B 00CCIICUYCHUH YCTONYHBOTO Pa3BUTHS YEJIOBCUCCTBA B
perieHur mpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacCHOCTH, B PAa3BUTUH
MEIUIMHBI, CO3JaHMM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB JHEPIHH, B OO0CCIICUCHUU
PaIMoOHAILHOTO TPHPOJIOTIONL30BaHUs, B (DOPMUPOBAHUHA MHUPOBO33PEHUS H OOMICH KYJIbTYpPhI
YeloBeKa, a TaKKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO W
MPUPOIHON Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
MOHATHS — XMUMHYECKUIl 3JIEMEHT, aToM, SAPO M IJEKTpOHHAas o0oyouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKAEHHOE COCTOSHHUS aroMa, THOpUAM3aIMsl aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BaJEHTHOCTb, J3JEKTPOOTPHUIATENLHOCTb, CTENEHb OKHCICHHUS,
XMUMHYECKasi CBsI3b, MOJIb, MOJIIpHAash Macca, MOJISIpHBIM O0O0BEM, YIJIEPOJHBIN CKEJeT,
(GyHKIMOHATbHAS TPYIIa, paguKal, CTPYKTypHble (Qopmynbl (pa3BEpHYTbIE, COKpalIéHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M NPOCTPAaHCTBEHHas (reoMeTpuuecKkas, ONTHYecKas),
M30MEpbl, TOMOJIOTHYECKUN psAl, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOJA- U a30TCOJCpIKaIIHe
OpraHUYECKUEe COEIUHEHHs, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TeOpUH, 3aKoHbl (nmepuoauueckui 3axoH JI. M. MenneneeBa, Teopusi CTpOCHUs
oprannueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHUSI MacChl BEIECTB, 3aKOH
COXpaHEHUS U TPEBpAICHHUs DSHEPrUM TPH XUMHUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAllMe B OCHOBE MMOHHUMAHHS
MPUYMHHOCTH Y CHUCTEMHOCTH XUMHUYECKHX SIBJICHHI;, TMPEACTaBICHUS O MeXaHU3Max
XUMHYECKUX pEaKUud, TEepMOJUHAMUYECKMX M KHUHETUYECKHMX 3aKOHOMEPHOCTAX HX
MPOTEKAHUS, O B3aUMHOM BIUSHHHM aTOMOB U TPYII aTOMOB B MOJIEKyJax (MHIYKTHUBHBIM U
Me3oMepHbIH 3QdexTrl, opueHTanTsl | u |l pona); dakrorormdeckue cBeneHUS O CBONCTBAX,
CoCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJb30BaHUH BAKHEUIITUX OPTraHMUECKUX BEIIECTB B OBITY
U TPAKTUYECKON JEATeTbHOCTH YeNOBEKa, OOIIMX HAayYHbIX MPHHIMIIAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA IPUMeEpe MPOU3BOICTBA METAHOMA, TepepadOTKU HEDTH);

chOpMUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTepHbIC MPU3HAKK MOHATUH, yCTaHABINBATh
WX B3aUMOCBSI3b, UCTIOJBE30BATh COOTBETCTBYIOIINE TOHSITHS MIPH OMTUCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OpraHU4YeCKHX COCTMHEHU;

c(hOpMUPOBAHHOCTH YMEHUI:



HCI0JIb30BATh XMMHUYECKYIO CUMBOJIMKY JUIsl COCTABJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKHUX BEIECTB;

COCTaBJIAITh YPaBHEHMS] XUMHUYECKMX pEaKUUd U pacKpplBaTb HX  CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI IOCPEACTBOM COCTABJIEHUS  AJIEKTPOHHOIO
OanmaHca 3THX pEaKIUH, pEaKIuii WOHHOTO OOMEHa MyTéM COCTaBJICHHS WX IIOJHBIX H
COKpAIIEHHBIX HOHHBIX YpaBHEHHUIA,

U3rOTAaBJIMBATh MOJEIM MOJIEKYJ] OpPraHMYECKUX BEILEeCTB Ul WJUIIOCTpAlUM HX
XMUMHMYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHI: YCTaHABIMBATH MPUHAIIECKHOCTh U3yYEHHBIX OPTaHUIECKUX
BEIIECTB 110 UX COCTAaBY M CTPOCHUIO K ONPEAeNIEHHOMY KIIacCy/TpyIIe COSTNHEHNH, aBaTh UM
Ha3BaHUs o cucremarndeckoid HoMmeHkiarype (IUPAC) u mpuBoAnTh TpUBHAIFHBIE Ha3BAHHUS
JUIS  OTAETbHBIX TPEJCTaBUTENEH OPraHWYeCKUX BELIEeCTB (ITUJIEH, aleTWIEH, TOIYoll,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaeru, ameraabAerui, aleToH, MypaBbHHAs
KHUCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBasl, OJIEMHOBAas, MaJbMUTHHOBAs KHUCJIOTHI, IJIMIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHWIIMH, TUBUHUJL, U30IPEH, XJIOPOIPEH, CTUPOJI U APYTHE);

cOpPMUPOBAHHOCTh YMEHHUS OMNpPEAEATh BHUJA XUMHYECKOW CBSI3UM B OPraHUYECKUX
COeIMHEHUX (KOBaJIEHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpPMHUPOBAHHOCTh YMEHMSI MPHUMEHSTH TMOJOXXEHUS TEOPUU CTPOEHHUS OPraHu4eCcKHX
BemecTB A. M. ByriepoBa [uisi 00bsSCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTpOEHUS;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb COCTaB, CTPOCHHME, (PUIUYECKHE U
XMMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTaBUTENEH PA3INYHBIX KIACCOB OPraHUYECKUX BEIECTB:
QJIKaHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJKaJWEHOB, AJKUHOB, apOMaTHYECKUX YIJIEBOJOPOJIOB,
CIUPTOB, AIbJAETH]IOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB,
HUTPOCOEINHEHUIN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIJIEBOJIOB (MOHO-, M- U TIOJHCAXapuaoB),
WUTIOCTPUPOBATh TEHETHYECKYIO0 CBSI3b MEXIY HUMH YpPaBHEHHSIMH COOTBETCTBYIOLIUX
XMUMHUYECKUX PEaKLUi ¢ UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMHUPOBAHHOCTh YMEHHUSI MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBUCHUMOCTH PEaKIIMOHHOW CHOCOOHOCTH OPraHMYECKUX COEAMHEHHUN OT KPaTHOCTH M TUIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HedTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro IMepepabOTKH M MPAKTUYECKOE NPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUI O ECTECTBEHHO-HAyYHBIX METOJaxX
MO3HAHUSI — HAONIOIEHWH, W3MEPEHUHU, MOJCIUPOBAHUHU, OKCIEPUMEHTE (pEaJlbHOM U
MBICIIEHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS;

chOpMUPOBAHHOCTh ~ YMEHHUS TMPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHHOU
NEeSTeNbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, O0OOIIeHHE, CHCTEMAaTH3aIUIO, BBISBICHUE
MPUYMHHO-CIIEICTBEHHBIX CBSI3€H — JJIs1 U3y4EHUs! CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMA;

c(OPMHUPOBAHHOCTb YMEHUI: BBISBIATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUHN C TIOHATUSAMU U
NPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX HPEIMETOB Juid 0Oojiee OCO3HAHHOTO
MIOHUMAHUS CYIIHOCTH MaTepUaIbHOIO €IMHCTBA MHUPA, UCHOJIb30BaTh CHCTEMHBIE 3HAHUS IO
OpPraHu4ecKoi XUMMHU JJIs1 OOBSICHEHHUS U MPOTHO3MPOBAHHUS SBIECHUH, UMEIOIIHUX €CTECTBEHHO-
Hay4YHYIO IPUPOLY;

Cc(OPMHUPOBAHHOCTh YMEHHUI: NPOBOJIUTH Pacu€Thl IO XUMHUYECKUM (opMmyaam Hu
YpaBHEHUSAM XHUMHMUYECKMX PEAKIMHA C MCIOJIb30BaHMEM (PU3MUYECKHX BEIMYUH (Macca, 00bEM



ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOLUIUX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacu€Thl MO0 HAXOXKICHUIO XUMHUYECKOH ()OPMYINBI BEUIECTBA IO W3BECTHBIM MACCOBBIM JIOJISIM
XUMUYECKUX 3JIEMEHTOB, TPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;
c(OPMHUPOBAHHOCTh YMEHHI: IMPOTHO3UPOBATH, aHAIM3UPOBATh U OLCHUBATH C TO3ULIUI
9KOJIOTMYECKOM O€30IaCHOCTU IMOCIJIEACTBUS OBITOBOM M IPOU3BOJCTBEHHOW JEATEIbHOCTU
YEJIOBEKa, CBSA3aHHOM C TEpepadOTKOM BEIIECTB, HCIOJIb30BATH IOJYyYCHHBIC 3HAHUS I
MPUHATHUS TPAMOTHBIX PEIICHUI MPOOIJIEM B CUTYAIUIX, CBI3aHHBIX C XUMHEH;
c(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSTENILHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUH
HKCTIEPUMEHT (TIOJTy4YeHHE U N3YUYeHHE CBOMCTB OPraHWYECKHUX BEIECTB, KAYECTBEHHBIC PEAKIINU
YIJIEBOAOPOJOB PAa3IUYHBIX KJIACCOB M  KHUCIOPOACOJEPXKAIIUX OPraHUYECKUX BEIIECTB,
pelieHre OKCIEePUMEHTANBHBIX 33/a4 10 PACMO3HABAHWIO OPTaHWYECKUX BEIIECTB) C
coOnrofieHHeM TMpaBWil  0€30MacHOTO  OOpamlleHuss C BelecTBaMM M JabopaTOpHBIM
o0opynoBaHueM, (OpMYIUPOBATH II€JIb HCCIEIOBAHMS, IMPEACTaBIATh B Pa3IU4HON (opme
pe3yIbTaThl SKCIIEPUMEHTA, aHATM3UPOBATD ¢ OIICHUBATH MX JIOCTOBEPHOCTH;
c(OpMHUPOBAaHHOCTH YMEHUM:

coOiroAaTh MpaBMila 3KOJIOTUYECKH 1IeJIeCO00pa3HOTO MOBENEHUS B OBITY U TPYAOBOH
JEATETbHOCTH B IEISIX COXPAaHEHHS CBOETO 3J0POBBS, OKPYKAIOMIEW MPUPOJHOW Cpembl U
TOCTIDKEHUS €€ YCTOWYHBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHYECKOTO NEHCTBHS HA JKHMBBIE OpPraHU3MBI OTPEIEITEHHBIX
OPraHMYeCKUX BEIIECTB, MOHUMas cMbich nokazarens [TJIK;

aHAM3UPOBaTh  IEJECOOOPa3HOCTh  NMPHUMEHEHHS  OPTaHWYEeCKHX  BENIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIICCTBIIATH IIEJICHAMPABICHHBIA IMOUCK XUMHUYECKON
nH(popMallUK B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-Hay4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET W Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
nHpopManuio, nepepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTABIICHHOW y4eOHO M
3a7a4en.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OcBOeHUS Kypca «OOmas u HeOpraHuyeckas XUMHs»
OTpaXkaroT:

chOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTePHAbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
U MO3HABAEMOCTU SBJICHUN HPUPOJIBL, O MECT€ U 3HAUYEHUM XUMHUU B CHUCTEME E€CTECTBEHHBIX
HayK U €€ poJii B 00eCIeYeHNH YCTOWYUBOTO Pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJOTHYECKOH,
SHEPreTHYeCKOW W TMHUIIEeBOW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuagoB,  HOBBIX  HCTOYHHUKOB  SHEpPruM, B  OOECHEYEHHWH  PAMOHAIBHOTO
MIPUPOIOIOIIE30BaHuUs, B (GOPMUPOBAHUH MUPOBO33PEHUS U OOIIEH KYJIbTYphl YETIOBEKa, a TAKXKe
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATaroIINe
MOHATHUS — XUMUYECKUHN 3JIEMEHT, aTOM, AP0 aTOMa, U30TOIIbI, 3JIEKTPOHHAs 000JI0UKa aToMa, S-
, Pp-, d-atomHbIe OpOWTaNM, OCHOBHOE M BO30YXKAEHHOE COCTOSHHS aTtoMma, THOpPHIH3aIusl
aTOMHBIX oOpOuTasiedl, HMOH, MOJEKY/la, BaJ€HTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHCJIGHHS, XHMHUYeCKas CBs3b (KOBaJCHTHAas, HWOHHAsA, MeTajuindyeckas, BOJOPOIHAs),
KpUCTAIITIMYECKas PeméTka, XUMUYecKas peakius, pacTBOP, IJIEKTPOJIMTHI, HEIIEKTPOIUTHI,
ANIEKTPOJIMTUYECKAs  JUCCOIMAluUs, CTENeHb JUCCOLMAIMU, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUUECKOH peakinu, CKOPOCTh XUMUYECKOH
peaknMy, XHUMHYECKOE paBHOBECHE, TEOPUHM U 3aKOHBI (TEOpHsl DIEKTPOJUTHYECKOM



quccouranuu, nepuoguyeckuil 3akon J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS MAacChl BELIECTB,
3aKOH COXPAHEHHWs W MNPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUU,
MHMPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHMS NMPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUU BEMIECTBA HA AaTOMHOM,
WOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJISPHOM YPOBHSX; IPEACTABICHUS O MEXaHU3Max
XUMHYECKUX PEAKIUH, TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, pAaCTBOpaX MW  JUCIEPCHBIX  CHUCTEMAX;
(hakTOJIOTMYECKHE CBEJICHUSI O CBOWMCTBAX, COCTaBe, MOJYYCHUH M OC30IMaCHOM HCIOJIh30BAHHUU
BOKHEHIIIMX HEOPraHWYECKUX BEIISCTB B OBITY W TPAKTHUYECKON ACSATEIHLHOCTH YEIIOBEKA,
00IIMX HAYYHBIX MIPUHIIAIIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MPU3HAKHU MMOHATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, WCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUM HEOPraHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOopMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIMKY JUISI COCTABIICHUS
dbopMya BEHIECTB U YpPAaBHEHUH XUMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHabHbIE HA3BaHUS OT/CIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTHh YMEHHUS OTIPEIEIATh BaJICHTHOCTh M CTEMIEHb OKHCIICHUS] XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XMUMHUYECKOW CBs3W (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAITMIECKON pelETKH KOHKPETHOTO BEIECTBA;

chOpMUPOBAHHOCTh YMEHHUSI OOBICHATH 3aBHCHUMOCTH CBOWCTB BEIIECTB OT BHIA
XUMUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM U JTIOHOPHO-aKIENTOPHBII
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHI: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA MO UX
COCTaBy, XHUMHYECKHE PEAKIMH MO0 PA3TUYHBIM MpPU3HAKAM (YHUCITYy M COCTaBY pearnpyronmx
BEIIECTB, TEIUIOBOMY J((EKTy peakiuu, HU3MEHEHUIO CTENeHEH OKHCICHUS JIIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTajau3aropa M JPYTHE), CaMOCTOSTEIBHO BBHIOMpPATh OCHOBAHHS M
KPUTEPHUH ISl KIacCU(PUKAIIMKN U3YIaeMbIX BEIIECTB U XUMUYCCKUX PEaKIIHi;

chOpMUPOBAHHOCTh YMEHHUS paCKpbIBaThb CMBICT Tepuoauyeckoro 3akona JI. U.
MenneneeBa ©  JACMOHCTPUPOBATH €TI0 CHCTEMATH3UPYIOIIYIO, OOBSACHHUTEIBHYIO |
MMPOTHOCTUYECKYIO ()YHKIINH,

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh AICKTPOHHOE CTPOEHHWE aTOMOB M MOHOB
XUMHWYECKUX 3IJIEMEHTOB TepBOro—4eTBEpTOro mnepuosioB Ilepuomumueckon cucremsr /[I.H.
MeneneeBa, UCHOJIb3ys MOHATUS «IHEPTreTUYECKUE YPOBHMY, «IHEPreTUUECKHE IOyPOBHM,
«S-, p-, d-aroMHBIE OpOUTAIM», «OCHOBHOE M BO30OYKIEHHOE HSHEPTETHUYCCKUE COCTOSHUS
aToMay; OOBSACHATh 3aKOHOMEPHOCTH H3MEHCHHS CBOMCTB XHMHYECKHX JJIEMEHTOB M HX
COEMHEHUN 110 niepuoaaM u rpynnaM llepuonuueckon cucremst /. . Menzeneesa, BaJeHTHbIE
BO3MOJKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS MX AJICKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh yYMEHHUMW: XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE I'CHETUYECKOW CBS3U
MEXK1y HEOPraHUYECKUMHU BELIECTBAMU € IIOMOILBIO YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX
peaKuuii;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBHIBATh CYITHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpeaCTBOM COCTaBIICHHS AJIEKTPOHHOTO OanaHca 3TUX PEaKIHil; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBIEHUS HX IMOJHBIX M COKpAlIEHHBIX HOHHBIX YpPaBHEHWIi; pPEaKIIHii



TUAPOJIN3a; PEeaklUil KOMIUIEKCOOOpa3oBaHUs (Ha MpUMEpPEe TUIPOKCOKOMIUIEKCOB IMHKA U
AIIOMHHUS);

cOPMHUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECCKHX
peakuuii ¢ y4€ToM HX DSHEPreTHUYECKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMHYECKON PEaKIMu B 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TaKXKE XapaKkTep CMEIICHHUS
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUYCCKUE PEAKIINH, JIGKAIIHE B OCHOBE
MPOMBIIIJICHHOTO TOJYYEHUs CEpPHOM KHUCIOThI, aMMHaka, oOIue Hay4dHbI€ MPUHIIUAIIBI
XUMHUYECKUX TPOU3BOJICTB; IEJIECOO0OPA3HOCTh MPUMEHEHUS HEOPraHUYeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3;

c(hopMUPOBAHHOCTh BJIQJICHHS CUCTEMOM 3HAHHUM O METOJIaX HAyYHOTO MO3HAHUS SBJICHHMA
NpUpoOJbl  — HAOMIOJEHUE, U3MEpPEeHHe, MOJCIUPOBAHUE, OKCIEPUMEHT (pealbHBIA W
MBICJICHHBIN), UCIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NPUMEHSATh 3TH 3HAHUS TPHU
AKCIIEPUMEHTAJIbHOM HCCJICIOBAHUM BEIIECTB U I OOBSACHEHHS XUMUYECKHUX SBIICHUH,
MMEIOIINX MECTO B IPUPO/IE, MPAKTHIECKON IEATETLHOCTH YeJI0OBEKA M B MIOBCEHEBHOM KU3HU;

c(hOopMUPOBAaHHOCTh YMEHHSI BBISIBJISITh B3aUMOCBSI3b XUMHUECKUX 3HAHHUH C TIOHATHSIMU U
MPEACTABICHUSIMUA JIPYTUX €CTeCTBEHHO-HAYYHBIX TMPEAMETOB i 0o0jiee  OCO3HAHHOTO
MMOHUMAaHMsI MAaTePUAITLHOTO €ANHCTBA MHUPA;

c(hOpMUPOBAHHOCTh YMEHHS MPOBOUTH PACUETHI: C UCITOJIB30BAHUEM TIOHITHI «MaccoBast
JIOJISI BENIECTBA B PACTBOPE» M «MOJISIPHAS] KOHIISHTPAIIM; MacChl BEIIECTBA WU 00bEMa ra3a
10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe WU 00BEMY OJIHOTO M3 YYACTBYIOIINX B PEAKITUU
BEIIECTB; TEIJIOBOrO 3(PQeKTa peakuu; 3HaUeHUs BOJOPOJHOTO TTOKa3aTessl paCTBOPOB KUCIOT
W IIeJoYeld ¢ M3BECTHOM CTEMEHbIO AMCCOIMAIMK; Macchl (00BhEMa, KOJIMYECTBa BEIIECTBA)
MPOJIyKTa peaKkiuu, €ClId OJHO M3 UCXOJHBIX BELIECTB AAHO B BUJE PacTBOpa C ONpeAeiaEHHON
MacCOBOW JI0Jiel pacTBOPEHHOTO BEIIECTBAa WJIM JIaHO B M30BITKE (MMEET TPUMECH); JOJTIH
BBIXOJIa MPOJIyKTa peakuu; 00bEMHBIX OTHOILIEHU ra30B;

c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIBHO IUIAHUPOBATh U NMPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TIPOBEICHUE peakluii HIOHHOTO 0OMeHa, OATBEPKICHINEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEAENICHUE CPEAbl PACTBOPOB BELIECTB C MOMOIIBIO MHAUKATOPOB,
U3y4YE€HHUE BIUSHUSA pPa3INYHbIX (PAKTOPOB Ha CKOPOCTh XHMMHUYECKON pEaKIHUH, pelleHue
AKCIEPUMEHTAJIBHBIX 3a/a4 1Mo TemaMm «Metamib» U «Hemeramib») ¢ coOI0IeHUEM MPaBUI
0e30macHOTO OOpallleHHus] ¢ BEmecCTBaMU M J1abopaTopHbIM 00OpyAOBaHHEM, (OPMYIUPOBATH
Lelnb HCCIAENOBaHUS, TMPEACTAaBIATh B pa3iUyHOW (opMe pe3yiabTaThl JKCIEPUMEHTA,
aHAJIM3UPOBATH U OIICHUBATh MX JOCTOBEPHOCTD;

chOpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUIia MOJIb30BAHUS XUMHUYECKOU MOCYI0N U
nabopaTopHbBIM 000pyIOBaHHUEM, OOpaleHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU
M0 BBHINOJHEHHUIO Ja0OPATOPHBIX XHUMHYECKUX OIBITOB, SKOJOTHYECKU IIeIeCO00pa3HOTro
MOBEACHUA B OBITY M TPYIOBOH JEATEIHHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBBA,
OKpYXarolleld MPUPOJAHOM cCpeAbl U JOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHUsS, OCO3HABaTh
ONAaCHOCTh TOKCHYECKOTO JIEMCTBUSI HAa JKUBBIE OPraHU3Mbl OINpPEACIEHHBIX HEOPraHWYECKUX
BEILIECTB, MOHMMas cMblica nokazarens [TK;

chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH II€JIEHANIPABICHHBIN MOWCK XHUMHYECKOU
uHboOpMallUd B pa3jMYHBIX MCTOYHMKAX (HayyHas M y4yeOHO-Hay4dHas JUTepaTypa, CpelacTBa
MaccoBoil uH(popmanuu, MHTepHET U Apyrue), KPUTHYECKH aHAITH3UPOBATH XUMHYECKYIO
nH(popMaInIo, epepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C TMOCTAaBICHHOW y4yeOHOU
3a7a4ei.
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10 KVIACC

KoanyecTBo 4acoB

N Jara DJIeKTPOHHbIE
R Tema ypoka Kontpo | IIpakTuuec  M3yuyeHus uudposbie
n/n Bcero
JbHbIE KHe odpa3oBarTeib
padoTel | padoTHI MnaH. | ®akT. | gple pecypesl
[IpeameT u 3HaUeHNE OPTraHUYECKON XUMUH,
1 Mpe/ICTaBIeHNE O MHOIO0Opa3uy OpraHuYeCcKuxX 1 01.09
COeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa yriiepoja (OCHOBHOE U
2 BO30YXIEHHOE COCTOSIHUS). BajieHTHBIE BO3MOXKHOCTH 1 06.09
aToMa yriepo/ja
XuMHYecKas CBSI3b B OPraHUYECKUX COCTUHEHUSX.
3 MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H, 1 07.09
crocoObI pa3pbiBa CBA3EH
Teopust cTpoeHUst OpraHuyecKuX coeauHeHnii A. M.
4 1 08.09
byrneposa
Buel u3oMepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.
5 DneKTpoHHBIE 3PPEKTH B MOJICKYJIaX OPraHUIECKUX 1 13.09
COEqUHEHNN
5 [IpencraBienue o KiaccuuUKaMyu U CUCTEMATUYECKas 1 14.09
nomenknarypa (IlUPAC) oprannyeckux BemecTB '
Kiaccudukanus peakiuii B OpraHu4ecKOrd XUMHUH 1 15.09
CucremaTu3aius 1 0000IIeHHEe 3HAHUN TI0 TEME 20.09
AJKaHBI: TOMOJIOTHYECKHH psif, oOmas popmyna,
9 HOMECHKIIaTypa U U30MEpHsl, dJICKTPOHHOC U 1 21.09
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII




10 DU3NYECKUE U XUMUYECKUE CBOMCTBA AJIKAHOB 22.09
11 Haxosxnenue ankanos B npupoje. CriocoOs b7 .09
MOJTyYCHHUSI U TIPUMEHEHHUE aJIKaHOB
[uknoankansl: o0mast popmyia, HOMEHKIATYpa U
12 M30Mepusi, 0COOCHHOCTH CTPOCHUS U XUMUYECKUX 28.09
CBOWCTB, CITIOCOOBI MOJIyYSHHUS U IPUMEHEHNE
Pemnrenne pacu€THBIX 33724 Ha OTIpE/ICIICHNE
MOJIEKYJISIPHOH (POPMYJIIBI OPraHUIEeCKOTO BEUIeCTBA MO
13 MAacCOBBIM JI0JIIM aTOMOB JJIEMEHTOB, BXOIAIIUX B €TI0 29.09
coctaB. CucremMaru3aius 1 0000IeHIE 3HAHUH 110
TEMe
AJIKEeHBI: TOMOJIOTHUECKHH psl, oOmas hopmyna,
14 HOMEHKJIATypa, JIEKTPOHHOE U TIPOCTPAHCTBEHHOE
cTpoeHue Mosekyi. CTpyKTypHasi U IIUC-TpaHC-
M30MepHs aJIKEHOB
15 DusnyecKkue U XMMUYECKHAE CBOMCTBA AJIKEHOB.
[IpaBuno MapkoBHUKOBa
16 CriocoObl MoTy4eHus: ¥ IPUMEHEHNE aJIKEHOB
17 [Ipaktrueckas padota Ne 1 mo reme "Ilonmydenue
STUJICHA U U3Y4YEHHUE €ro CBOMUCTB"
18 Pemenne pacu€THbIX 33724 HA ONIpE/ICTICHHUE
MOJIEKYISIpHOHM (hOpMYJIbl OPraHUYECKOTO BEIIECTBa
ANKaJMeHbI: CONPsKEHHBIE, U30JUPOBAHHBIC,
19 KyMmynupoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOEHUS
20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB
21 CrniocoObl nosryyeHHs U NPUMEHEHUE allKaJueHOB
22 AJIKMHBI: TOMOJIOTHYECKUH psJl, oOmiast popmyia,




HOMEHKJIATYpa, JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJ, (U3NUECKUE CBONCTBA

23 XUMHYECKUE CBOWCTBA AJIKUHOB

24 KauecTBeHHBIE peakii Ha TPOMHYIO CBS3b

25 CriocoObI mosTyyeHHs U IPUMEHEHNE alTKHHOB

26 Pemrenue 3a1aq: pacy€Thl M0 ypaBHEHUIO XUMHUECKOM
peakuuu

27 CucremaTtu3zanus 1 000011eHNEe 3HaHUN TI0 TeEMe
ApeHBI: TOMOJIOTHYECKUH psif, 001mast popmyia,

08 HOMEHKJIaTypa. DIIEKTPOHHOE M MTPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI OCH30J1a U TOIyoJa, UX
(uznueckue cBoicTBa

29 XUMHYECKHE CBOMCTBA apEHOB: PEAKIINH 3aMEIlECHUS

30 XUMHUYECKUE CBOMCTBA APEHOB: PEaKIIMKU
MIPUCOEIMHEHUS], OKHCIIEHHE TOMOJIOTOB OeH30J1a

31 Oco0EHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA

39 Pemenune pacuéTHbIX 3aJa4 Ha ONpe/IeIeHNe
MOJIEKYJISIPHOM (OPMYJIBI OPraHNYECKOI0 BELECTBA

33 CriocoObl MoTy4eHus1 ¥ IPUMEHEHNE apEHOB

34 I'eneTnueckas cBsI3b MEXAY pa3IMUHbIMU KJ1acCaMU
YTJIEBOJOPOJIOB

35 PacuéTel 110 ypaBHEHUAM XUMUYECKUX PEAKIIMH.
Cucremaru3zanus 1 0000IIeHHE 3HAHUH 110 TeMe

36 [Tpupousiii ra3. [lonyTHble HeTAHBIE T'a3bl

37 KaMmeHHBIH yroib U MpOayKTHl €ro nepepadoTKu

38 HedT1b 1 cnocoOsl e€ nepepadotku. [Ipumenenue

MPOIYKTOB NepepaboTKH HePTH




I'enetnueckas CBA3b MCKAY pa3IM4YHbIMU KJIaCCaMU

39 yIJI€BOI0POJIOB

40 ["anoreHONPOU3BOTHBIE YTIICBOIOPOIOB: AIEKTPOHHOE
CTPOCHHE; pEaKIH 3aMEIICHHUS TaloreHa
JleficTBHE 1IEI04YEl HA TaJIOTEHIIPOU3BOIHBIE.

41 B3anmopeiicTBre AUTaIOreHaJIkaHOB ¢ MAarHUeM U
ITUHKOM

42 Cucremaru3zanusi 1 0000IIEHNE 3HAHUM 110 pa3Jeny
"VYrneBoaopo st

43 Kontponpnas padota o teme "YrieBoaopoas"
[IpenenpHBIC 0THOATOMHBIC CITUPTHI: TOMOJIOTHYECKHIA

44 psan, obmmas Gopmyna, CTpOEHHUE MOJIEKYJI, H30MEpHs,
HOMEHKJIaTypa, Kiiaccudukanus, Gu3ndeckue
CBOMCTBA

45 XUMHUYECKUE CBOMCTBA MPEIETbHBIX OJJHOATOMHBIX
CIIUPTOB

46 CriocoObl 1oTydeHus: U IPUMEHEHUE OTHOATOMHBIX
CIUPTOB

47 [Ipocthie 3¢upbl: HOMEHKIIATypa U U30Mepus,
0COOCHHOCTH (PU3NYECKUX U XUMUYECKHX CBONCTB

48 MHoOroaTOMHBIE CIIUPTHI: ATUIICHTIIUKOJb U TIUIEPUH,
ux (pusmveckre U XMMHYECKUE CBOICTBA

49 CriocoObl moTydeHus: ¥ IpUMEeHEHUE MHOTOaTOMHBIX
CIUPTOB

50 ®deHo: CTpOeHHUE MOJIEKYIIbI, PU3NYECKIEe CBONCTRA.
Toxkcu4HoCTh QeHona

51 XuMHYecKue cBoiicTBa (heHoa

52 CrniocoObl mostyueHust ¥ mpuMeHeHne GpeHona




[Ipaktudeckas padora Ne 2. Pemenue

53 9KCIEPUMEHTAJIbHBIX 334a4 110 TeMe "CrnupTsl U
benoms"

o4 CucremaTtu3zanus 1 000011eHUE 3HaHU IO TEME
AJbJIeTUABI ¥ KETOHBI: DJICKTPOHHOE CTPOCHHE

55 KapOOHHMIIBHOU TPYIIIBI; TOMOJIOTHYECKHE PSIIBL,
obmas Gopmyna, u30Mepusi 1 HOMEHKIIATypa

56 AJNbAETHU]IBI M KETOHBI: (PU3MUECKHE CBOMCTBA;
peaKIuy MPUCOCTMHEHUS

57 Peakium okucIIeHNsT 1 KaYECTBEHHBIC PEAKIIUU
QITBJICTU/IOB ¥ KETOHOB

58 CriocoOpl MOTYy4YeHHS aJTbIETHI0OB U KETOHOB

59 OnHOOCHOBHBIE TIPEICTIbHBIE KaPOOHOBHIE KHCIIOTHI,
O0COOEHHOCTH CTPOCHHUS UX MOJIEKYI

50 N3omepus 1 HOMeHKIaTypa KapOOHOBBIX KUCIIOT, UX
(bu3uvecKue cBOMCTBA

61 XUMUYECKUE CBOMCTBA MPeIeIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

62 OCco0OEHHOCTH CBOWCTB MYPaBbUHOW KHCIIOTHI.
MHuoroo6pa3ue KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOICTB: HEMPEAETbHBIX U

63 apoMaTH4YecKnX KapOOHOBBIX, TUKAPOOHOBBIX,
TUAPOKCUKAapOOHOBBIX KUCIOT. [IpencraBurenu
BBICIHIMX KapOOHOBBIX KHCIIOT

64 ITonsiTue 0 MPOU3BOJHBIX KAPOOHOBBIX KUCIOT

65 CrniocoObl nosryyeHHs U NpUMEHEHHEe KapOOHOBBIX
KUCIIOT

66 CrnoxHble 3(hupbl: TOMOJIOTUYECKUN PsiJl, 0OLIast




(bopmyna, U30MepHs 1 HOMEHKIIATypa

67 du3nUecKue 1 XMMUYECKUEe CBOWCTBA 3(UPOB
Pemenune pacu€THBIX 3a/a4: IO yPaBHEHHUIO

68 XUMUYECKOH peakiiuy, Ha ONpeAeTIeHIE MOJICKYIIPHOU
(hOopMyITBI OPraHUYECKOTO BEIIECTBA
[IpaxTnueckas padota Ne 3. Pemenue

69 HKCTIEpUMEHTAIBHBIX 3a71a4 1o Teme "KapOoHoBbIe
KucnoThl. CroxHbIe Y3QUphI"

70 XKupsr: crpoenne, GU3NIECKUE U XUMUYECKHE
CBOMCTBA (THAPOITIH3)

71 Oco0EeHHOCTH CBOWCTB KUPOB, COJIEPIKAIIUX OCTATKH
HEMPeIeTbHBIX KUPHBIX KUCIOT. JKUpBI B IpUpo/Ie
MBpI1a Kak COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX

72 Moroliee aercreue. [loHITHE 0 CHHTETUYECKUX
Moromux cpeactax (CMC)

73 I'eneTrueckas cBsI3b YIII€BOIOPOJIOB U
KHACJIOPOCOACPIKAIINX OPraHMYECKHUX BEIIECTB

74 PacuéTel 0 ypaBHEHUSM XUMUYECKUX PEAKIIUN

75 CucreMmaruzanys 1 0000IIeHNEe 3HAHUN IO TEME

76 OOm1ast XxapaKTepUCTHKA YIIIEBOJIOB U KIaCCUDUKAIIHSI
yIJIEBOJIOB (MOHO-, TM- U TIOJIMCaXapHU/Ibl )

77 MoHocaxapuibl: pU3HUECKUE CBOMCTBA U HAXOXKICHHUE
B IIPUPO/IC

78 [TpumMeHeHwue TII0KO3bI, €€ 3HAUCHHE B
KHU3HEIEATEIbHOCTH OpraHu3ma

79 Jlucaxapuipl: caxapo3a, MaibTo3a U JIAKTO3a.
HaxosxneHue B npupoie ¥ IpUMEHEHHE UCcaxapyui0B

80 [Tonucaxapuapl: CTpOEHHE MaKPOMOJIEKYT,




(1)I/ISI/II-ICCKI/IC 1 XUMHWYCCKHEC CBOfICTBa, IPUMCHCHUC

81 [onsiTne 06 UCKYCCTBEHHBIX BOJIOKHAX
Pemenune pacueTHBIX 3324 Ha ONPEACTICHHUE J0JIN

82 BBIXOJIa MPOJIyKTa pEaKUu OT TEOPETUUECKH
BO3MOYHOTO

83 CucremaTu3zais 1 0000IICHHE 3HAHUN TI0 pa3eTy

84 KonTponsnas padora no teme "Kuciaopoaconepxariue
OpraHuYecKue cCoeTuHeHus"
AMUHBL: KTacCU(pHUKAIHS, CTPOCHHUE MOJIEKYJ, 00IIast

85 dhopmyna, n3oMepusi, HOMEHKIATypa U GU3HIECKIE
CBOMCTBA

86 XUMHUYECKUE CBOMCTBA A ()aTHIECKUX aMHHOB

87 AHWIHMH: CTpOCHUE aHWINHA, 0COOCHHOCTH
XUMUYECKUX CBOMCTB aHWUJIMHA

88 CriocoObl MoTy4YeHHs! U IPUMEHEHNE aT(paTHICCKUX
aMHHOB
AMHWHOKHCIIOTBI: HOMEHKJIATYypa U U30MEPHS,

89 ¢duszuveckue coiictBa. OTIEIbHBIC PEACTABUTEIH Ol
AMHHOKHUCIIOT
XUMHUYECKUE CBONCTBA aMUHOKHUCIIOT, UX

90 OMOJIOrMYecKoe 3HaYeHHEe aMUHOKUCIOT. CUHTE3 U
THJIPOJIA3 MENTHJIOB

91 bBenku kak mpupoaHbIC IOJUMEPBI; CTPYKTYPhI OCIIKOB

92 XUMUYECKUE CBOMCTBA OEIKOB
A3oTCcoepKalye reTepoMKINIYeCKUe COeTMHEHUSI.

93 HykiienHOBBIE KUCIOTBI: COCTaB, CTPOCHUE U
Ouonoruyeckas poiib

94 IIpaktuyeckas padora Ne 4. Pemenue




OKCIICPUMCHTAJIbHBIX 3aJJa4 1O TCMC
" A3oTcoiepKallie OpraHnuecKre coequHeHus"

[Ipaktudeckas padora Ne 5. Pemenue

95 9KCIIEPUMEHTAJIbHBIX 3a71a4 110 TeMe "Pacno3HnaBanue 1
OpPraHUYECKUX COCTMHEHUI"

96 KonTtposnsHast paboTa o Teme "A3oTcoaepikaniue 1
OpraHuYecKue CoeTuHeHus"
OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYIISIPHBIX

97 COEIMHEHUH U METO/Ibl X CUHTE3a —II0JIMMEpHU3aLHs 1
Y TIOJIMKOHICHCAIIHS

98 [Tnact™acchl. YTuim3arus u nmepepadoTka IiacTuKa 1

99 DnacToMephl: HATYPAITbHBI CHHTETHYCCKHIE KayIyKH. 1
Pe3una
Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,

100 cunternyeckue. [lonumepsl crienuaibHOTO 1
Ha3HAYCHUS
[IpakTrueckas padota Ne 6. Permenue

101 IKCIIEPUMEHTAJIBHBIX 3a71a4 110 TeMe ""Pacno3HaBaHue 1
IJ1IaCTMacc ¥ BOJIOKOH"
O060011eH1Ee U CUCTeMAaTHU3alUs U3YYeHHOTO

102 Matepuana no teme "BbICOKOMOIEKyYIsIpHbIE 1
coequueHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/m Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM 1
aJIeMeHT. M30ToInI
9 CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMuueckux 2JIeMEeHTOB (S-, 1
p-, d-, f-amemeHTHI)
4 Pacnipenenenne >meKTpOHOB IO ATOMHBIM 1
opOuTamsim
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSTHHH
5 DIeKTPOHHBIC KOH(PUTYpAIIUU HOHOB. 1
DIEeKTPOOTPUIIATEIILHOCTh
[Tepuonnueckuii 3akoH u [lepuoandeckas
7 cucTeMa XMMU4YecKuXx 3jeMeHToB /1. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHeH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
3 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MPOCTHIX M CIIOKHBIX BEUIECTB MO TPYITIaM U
nepuoam
9 Cucremarusanys 1 00001IeHNe 3HAHUH 110 1




TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
BonopoaHas cBsa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJleHTHBIE BO3MOXHOCTHU
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsIpHOTO 1
HEMOJIEKYIISIPHOTO CTpOoeHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX pacTBOPax

15

WcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOAB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTa',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IeHI/Ie 3HAHMUH 110
TEMC




20

KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. . Menneneesa", "Crpoenue
BemecTBa. MHOrooOpa3ue BemecTs"”

21

Knaccugukamus XuMHUECKUX peakunui B
HEOPraHUYECKOW M OPraHNYECKON XHUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Brruncienus mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUSAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTH OT Pa3INYHBIX (PaKTOPOB.
Kartanu3 u xkaraiu3atopsl

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIun

26

[IpakTuueckast padota Ne 1 mo Teme
"Biustaue pa3nudHbIX GaKkToOpoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OO6paTtumbie U HEOOPATUMBIE PEaKIIUU.
XUMUYECKOE paBHOBECHE

28

[IpakTnueckas paborta Ne 2 o Teme
"BnusiHue pa3nuyHbIX (aKTOpPOB Ha
II0JIOKEHHE XMMHUYECKOT0 paBHOBecHs"

29

aﬂeKTpOJ'H/ITI/ILIeCKaH AUcCouanusi. CunbHbIC
U cita0Oble QJICKTPOJIUTHI. Crernenb




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansiii mokazarens (pH)
pacTBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B
pacTBOpax AMEKTPOIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XUMHYECKUE peaKIIUU B pacTBOpax
AIEKTPOJIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC

33 peakuu. BaxxHe#me OKUCIUTENH U
BOCCTaHOBHTEITH

34 MeTtop 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanmaHca

35 DNEeKTPOIN3 PACTBOPOB U PACILIaBOB
BEIECTB

36 Pemenue 3agau pa3nmuyHBIX TUIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

38 CucreMaruzanys 1 00001IeHEe 3HAHUI 10
teme "XuMHUecKre peakiun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenune nemeramwios B [lepuonnyeckoit

40 cUCTeMe XMMHUYecKux 3nemeHToB Jl. M.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. OU3NYECKHe CBONCTBA HEMETAIIIOB

41 ANoTpomnus HEMETAUIOB (Ha puMepe

KHCIopoa, cepsl, pocdopa u yraepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. [ 'Mapubl
l"aymoreHsl: HAXOXKICHHUE B PUPOJIC, CIIOCOOBI

43 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOICTBa
l'anorenoBonopoasl. Baxunenmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
TaJIOTCHOB
JlaGopaTopHbIe U TPOMBIIICHHBIE CIIOCOOBI

45 MoJtyueHus rajoreHoB. [Ipumenenue
TaJIOT€HOB U UX COCTMHEHUN
[IpakTnueckas padota Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYUYECHHUSI,
(duzuveckue u XumMuieckue ceorctaa. O30H.
[IpumeHeHue KUCIOpOIa U 030HA

48 OKcHIbI U IEPOKCHUIBI

49 Pemenue 3aga4y pa3auvHBIX THIIOB
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI

50 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

51 CepoBosiopo, Cynb(u bl

59 Kucnoponaconepkaiue coelMHEHUs! CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpaktuyeckas pabora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coeqnueHus"

A30T: HaX0X/ICHUE B IPUPOJIE, CHOCOObI

o4 MoJTy4eHus1, GU3NIECKAE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPHJIbI

55 Kucnopozacoaepsxariye coeiuHEHHS a30Ta.
OcoOGeHHOCTH CBOWCTB a30THOW KHUCIIOTHI

56 [IpumMeHeHre a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®dochop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

S7 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

58 Oxkcunpt hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpeHUs
[IpakTrueckas padota Ne 6. Permenue

60 IKCIIEPUMEHTAJILHBIX 3aa4 1Mo Teme "A30T u
dhochop u ux coenuHeHU"
VYrnepoa: HaXoKJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKAINN; PU3UUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxcup yriepoaa(ll), okenn yrnepoma(1V),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
KpemHuii: HaxoxaeHue B pUpoJie, CocoObl

64 MOJTy4eHHUs1, GU3NUYECKUE U XUMHUECKHUE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KHCIOTA,




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €70 COCTUHEHUM.

06 Crexiio, ero nojgy4eHue, BUJIbI CTEKIIA

67 Pemenue 3a1a4 pa3InyHBIX TUIIOB

68 CucremaTtu3zanus 1 000011eHHE 3HaHU IO
teme "Hemeraminr"

69 KonTpoasHas padora o Teme "HemeTasr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHSI OIHO0K
[Tonoxxenne metannos B [leproanueckoi

71 CUCTEME XMMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

7 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY U TEXHHUKE

73 CmuiaBsl MeTaioB. Koppo3ust Mmeramios

74 Pemenue 3aga4y pa3auvHBIX THIIOB
DIIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTtaioB. OOmMe crocoObl MOTyYeHUs
METaJlJIOB
OO6mas xapakTepucTuka MetamioB |A-
rpymnmnsl [lepuoauueckoit cucteMbl

76 XUMHYECKUX dJIeMeHTOB. Hatpuii u kammii:
noytyueHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 Oomas xapakTepuctuka metayuion |A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JeMEHTOB. Maraui u

KaJbIMi: TIoNTy4deHue, pusndeckue u
XUMHUYECKUE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEIECTB U UX COCTUHEHU

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMIL: nonydyeHue, Gpu3nyeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA AIFOMUHMS,
TUAPOKCOKOMIUIEKCHI AIFOMUHMS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTueckas padota Ne 7. Pemenue
9KCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Metaiuibl TJ1aBHBIX OATpynm"

83

OO6mras XxapakTepuCTUKA METALIIOB
no6ounbIX nmoArpym (b-rpyrmm)
[Teproanueckoi CUCTEMbI XUMHUYECKHUX
9JIEMEHTOB

84

dusznyeckre U XMUMUUECKHE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxneiimme coequHEeHNs Mapraniia.
ITepmaHTraHaT Kajnus, €ro OKUCIUTEIbHBIC
CBOMCTBA

86

du3nyecKre 1 XMMUYECKUE CBOMCTBA Kele3a
u ero coequHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKeje3a

87

du3nyecKrue U XMMHUUYECKHE CBOMCTBA MEIU U




€€ COCIMHEHU M, UX IPUMEHEHNE

duznueckue 1 XUMUYECKUE CBOUCTBA [UHKA

88 U €0 COCTMHEHUH, UX IPHUMEHEHHE.
I'1apOoKCOKOMIUIEKCH IMHKA
[Ipaktuyeckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTasibl TOOOYHBIX MOArpYHH"

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

o1 O060011eH1Ee U CUCTEMATH3aINUS U3YYEHHOTO
Marepuana no teme "Metamib"

92 KonTtponbHas padoTa o teme "Metaysr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
Ponps xumuu B obecrieueHnn yCTOUYNBOTO

94 pa3BuTus yenoBeuecTBa. [lonsTre o
Hay4YHBIX METOJIaX UCCIIEJOBAaHUS BEIIECTB
Hayunble npuHIMIIBI OpraHu3aiu

95 XMMHUYECKOTO MTPOU3BOICTBA.
[IpompInuieHHbIE CIIOCOOBI TOTYYCHHUS
BA)KHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
CpeIbl U ero MoCcIeICTBUS

97 XUMHUSA U 30POBBE YEIOBEKA.
JlexapcTBEHHBIE CpeACTBa

08 Xumus numu. Poas xumun B o6ecriedeHuu
MUIEBOI 6€30MMacHOCTH

99 Kocmernueckue u napromepHble CpeIcTBa.

BbriToBag xumng




XuMHS B CTPOUTENLCTBE. BaskHelmue

100 CTPOMTENbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepuabl
101 XHMHUS B CEIBCKOM XO35IHCTBE. 1
Opranuyeckrie 1 MUHEPAJIbHBIE yI00pEHUS
102 CucremaTtu3zanus 1 000011eHUE 3HaHU IO 1
TeMe
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
noA penakuuei Jlyauna B.B., O0miecTBo ¢ orpaHUue€HHON OTBETCTBEHHOCTHIO
«IPODA»; Akimonepnoe obuiectBo «M3narensctBo «IIpocBenienue»

Xumus, 10 knace/ Epemun B.B., Ky3smenko H. E., Tepenun B.W., JIpo3nos

A.A., Jlynun B.B., O61iecTBo ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO "JIpoda".

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
1) Metoauueckoe nmocob6ue.10 knacc O.C.I"abpuensn

2) HacronpHas kaura yuutens xumuu, O.C.I"abpuensu-M, «bmuk u K»,2001

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1)https://interneturok.ru/

2)https://my.1sept.ru/

3)https://foxford.ru/user/registration

A)https://fipi.ru/






