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HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBaHusi pazpaborana
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
Qenepanum», TpeOOBaHMH K pe3ylnbTaTaM OCBOCHHS (enepanbHOM  00pa3oBaTEIbHON
nporpaMmbl cpeanero oomiero oopazoBanusi(@OIl COO), npeacraBineHHbIXx B PDenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHsS» B 00pa3oBaTelbHBIX opraHm3anusax Poccwiickoit ®dexepanum,
peanu3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MOJIOKeHHH «CTpaTrerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyONEHHOTO W3YYEHHUS 3aHUMAET BAKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. UM3yuenme mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGMIEHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0I1€00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHUKOB ILIKOJIBI,
HEOOXOMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIUMCS YCIOBHSM JKM3HH B COIIMyME, a
TaKXkKe IS TPOJOJDKEHHST OOyYeHHUs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM HazHaueHHWE MpeaMera «XHMHS» TOIYYaeT IOAPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH  BBIITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CIIEYIONIME BBIOJTHSICMBIE
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

¢ UHOPMALIMOHHO-METOINYECKAs, peanu3alus KOTOpoHM o00ecneunBaeT MOJIy4YeHUe

NPEJCTaBICHUS O LIENAX, COJEpX aHUM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTHS 00Y4aIOUIUXCS CPEACTBAMU NpPEAMETa, U3y4aeMoOro B PaMKax KOHKPETHOTO
npohus;

® OpraHU3alMOHHO-TUIAHUPYIOIAs, KOTOpas IpeaycMaTpuBaeT OlpelesieHHe: NPUHIUIIOB

CTPYKTYpUPOBaHUS U  TOCJIEJOBATEJBHOCTH H3y4eHHs yd4eOHOro MaTepuaia,
KOJIMYECTBEHHBIX M KAa4eCTBEHHBIX €0 XapaKTEPHCTHUK; MOAXOJI0B K (OPMUPOBAHUIO
COJIepKaTeIbHOM OCHOBBI KOHTpOJII M OLIEHKM 00pa3oBaTelIbHbIX JOCTHUIKEHUH
oOyyarolmuxcs B paMKax UTOIOBOHM arrecTauuu B (OpMe €IMHOI0 rOCyAapCTBEHHOTO
9K3aMeHa 110 XUMHH.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

® YCTAaHABJIMBACT MHBAPUAHTHOE MIPEIMETHOE COJIEpKaHue, 00s3aTebHOE I U3YUYEHUs B

pamKax OTJICTbHBIX npodurei, IpelycMaTpUBaeT  pacHpeesieHre u
CTPYKTYPUPOBAaHHE €ro MO KjaccaM, OCHOBHBIM COJIEPXKATENIbHBIM JTUHUSAM/pa3aenam
Kypca;

® 1aéT IPUMEpPHOE paclpesieieHue y4eOHOr0 BPEMEHHU, PEKOMEHYEMOIo Ul HU3yYeHHs
OTJICNIbHBIX TEM;

e [Ipe/IaraeT MpUMEpHYIO MOCIEI0BATENIbHOCTh U3yUYeHUs yUeOHOro Marepuana ¢ y4éTom
JIOTHKH TTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBA3EH;

e 1a€T METOOMYECKYI0 HWHTEpIpEeTalMi0 LelNed M 3aJad  MU3ydeHus IpeiMeTa Ha
yriIyOJ€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU ITUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHMS OCHOBHOI 00pa30BaTeNIbHOW MPOrpaMMBbl CpeAHEro ooiero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATENbHBIX JCHCTBUI OOYYaloOmIETOCs IO OCBOCHHUIO COJICPKAHUA
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe MO XUMHUU IIPEILyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00uiero ooOpas3oBaHus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBJISAOLIEH CO/IEpPKaHUS Y4eOHOTO MpeaMeTa «XUMHUsD 0CTa€Tcsi BOBMOKHOCTh BbIOOpaA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuenTyaidbHbIMU mnojoxkeHusMu PI'OC COO o HazHaueHUU
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHnnpoBaHHOTO 00ydeHUs Ha
YpOBHE cpeliHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJIEHHOIO M3y4yeHUs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
oOpa3oBaHusl B paMKaX M3y4YEHHs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUuE U
YIIyOJIeHHE TEOPETHUYEeCKOM U TMPAKTUYECKOW TOATOTOBKH OOYYarOIIMXCs, BBIOpPABIIUX
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 miaHUpyeMBIM pe3yibTaTaM OCBOEHHUS (enepanbHOI
00pa3zoBaTeNbHON MPOTrpaMMBbI CpeIHEro 0o0Iero oOpa3oBaHUs H3ydeHHE MpeaMeTa «XUMUsH»
OPUEHTUPOBAHO TAK)KE HAa PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYalOIInXCs,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaM3aluy y4eOHOTO
Tpygda ¥  O0OOOIMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO HM3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypchl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [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 conepxaHusi KypcoB «Opranuyeckas xumus» u «OOmas v HeopraHuyeckas
XUMHUS» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4Y€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMpPENeIEHHOE TEOPETUUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecrieueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHUX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEJCTABICHUSIX O CTPOCHUH aToMa. XUMHUECKasi CBSI3b OOBSICHAETCS C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M Pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXUMUYECKUX MPOLIECCaX U AIIEKTPOJIM3E paciljiaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoil XMMHMM NPU PACCMOTPEHMM PEAaKLIMOHHOMN
CIOCOOHOCTH COEMHEHUH yenseTcss 0co00e BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.



Oco0oe 3HaueHHe MMEEeT TO, YTO Ha COJIEpKAHHE KYpPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIOJHEHUH K 00LIel cucTeMe MPeIMETHbIX 3HaHHM) OKa3bIBAIOT BIMSHHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJEpXKAHMM MpeIMeTa Uil KIACCOB XHMMHUKO-(U3NIECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMHUH.
[Ipu w3ydeHwwm mpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
MO3HaHUsA, OOIIHOCTh 3aKOHOB M TEOPUI B XUMHUH U B (DPU3UKE: aTOMHO-MOJICKYJISIpHAS TEOPHSI
(MonexkynsipHast Teopuss B (PU3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJUHAMUKH, IEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUM BEIIECTB U IPYroe€.

B T0 %€ BpeMsl B coiep>KaHUU NpeAMETa JUIsl KIIACCOB XMMMKO-OMOJIOTHYECKOTo poduis
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 BXOZSAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITIOHEHTBI, KaK JUMHUAbI, OENKH, YIJIEeBOJbl, HYKIEHHOBbIE KHCIOTHI U apyrue. Ilpu stom
3HaHUSA O COCTaBE M CBOMCTBAx IPEACTABUTEIEN OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHusS OCHOB HAy4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4yHBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMera
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obnactel «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«Marematuka u nuHQopMaTuKa» U «PycCKuil 131K U TUTEPATYPAY.

[Ipn uzydeHun ydyeOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTETIEHHOW 3HAYUMOCTU SBJsieTCsl (pOpMHpOBaHHE OCHOB HAyKM XMMHMHM KakK 00JacTu
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U OJHOIO0 W3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeAMeTa IpeaIoaaracT peain3alnio TAKUX LeJled, Kak:

¢ hopMHpoBaHUe MPEACTABICHUI: 0 MaTepUaIbHOM EIUHCTBE MHPA, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAayK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0JeM S5KOJOTHYECKOM, PHEPreTUYECKOM M MUIIeBOM 0e30MacHOCTH, B Pa3BUTUU
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHUPOBO33PEHUS U 00IIel KYJIbTYphl YETIOBEKa, a TAKKE IKOJIOTHUECKH 000 CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOU CpEae;

®OCBOCHUE CHUCTEMbl 3HAHMI, JIeXKalMX B OCHOBE XHMMHYECKON COCTaBIISIIOLIEH
€CTeCTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPUNl XUMHUH, COBPEMEHHBIX NPEACTABICHUM O CTPOECHHMM BEIIECTBA HA Pa3HBIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 0OmMx
Hay4HbIX MPUHIUIAX XUMUYECKOTO MPOU3BO/ICTBA;

e hopMupoBaHMe Yy OOy4yarOIMXCS OCO3HAHHOTO IOHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHWH Ui OOBSCHEHHWS KIIOYEBBIX HIEH U MpobdiemM
COBPEMEHHOW XUMUU, A OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUM, HMEIOIINX
€CTeCTBEHHO-HAYYHYIO MPUPOIY; TPAaMOTHOrO pemeHus MpodieM, CBA3aHHBIX C



XMMUEH, IPOTHO3MPOBAHHUs, AaHAIM3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHHOCTH YEIOBEKa,
CBSI3aHHOM C XUMHUYECKUM IPOU3BOJICTBOM, HCIIOJIb30BAHUEM M IepepaboTKOM
BEILECTB;

e yrIyOJICHWE TMPEJACTABICHUI O HAYYHBIX METOJAX IIO3HAHUS, HEOOXOIUMBIX s
MPUOOpPETEHUsT YMEHUN OPHEHTUPOBATHCS B MUPE BEIICCTB M OOBSICHCHUS] XUMHUYICSCKUX
SBJICHUW, WMEIONIMX MECTO B TPHPOJE, B NPAKTHYECKOH JCITEIBHOCTH U
MMOBCEAHEBHOM KU3HU.

B mnane peanm3anmuu TEPBOOYEPEIHBIX BOCHHUTATEIBHBIX M Pa3BUBAIONINX (YHKIIHMA
LIETTIOCTHOW CHUCTEMBI CPEIHEro OOIIero oOpa3oBaHMs MPU HU3YYCHUU TpeAMETa «XHUMH) Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHUOOPETAIOT TAKKE LIETTH U 3a]1a4H, KaK:

® BOCIIUTAaHKE YOSKJAEHHOCTH B TIO3HABAEMOCTH SIBJICHUM TTPUPOJIBI, YBAXKEHHUS K MPOIECCY
TBOpPUYECTBA B OOJACTH TEOPCTHUECKUX U TMPHUKIATHBIX HCCICIOBAHUNA B XHMHH,
(¢bopMHUpOBaHME  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BHUTHS HAYKH;

®pa3BUTHE MOTHBAIMA K OOYYEHHUIO W TIO3HAHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIIO H
CaMOBOCIIMTAaHHUIO HA OCHOBE YCBOEGHHMSI 00I11€YeIOBEYECKUX [IEHHOCTEH;

® pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEJUICKTYaTbHBIX M TBOPUYECKUX CITOCOOHOCTEH
oOyvarormuxcsi,  (opMupoBaHme 'y HHX  CO3HATEIBHOTO  OTHOIIEHUS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npoheCcCHOHATBPHOM M OOIIECTBEHHON NEeATEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

e hopMHupoBaHME YMEHHUW M HaBBIKOB Pa3yMHOTO MPHUPOAOINOJIB30BaHUs, pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOM 1eATeIbHOCTH.

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).



COJEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHUYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHUYEeCKUX COCTUHECHUMU.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS.
BanenTtHble BO3MOKHOCTH atoma yriepoja. XUMUYECKas CBSI3b B OPraHUYECKUX COEIUHEHUSX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M IOHOPHO-aKLENTOPHBIN). THUIbl nepekppiBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JABOMHAs M TpoiHast cBA3b. CrHocoObl pa3pbiBa CBSI3eH B MOJIEKYJax
oprannyeckux BeniecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodue.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnd A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYJ. 3HaUeHHE TEOPUH CTPOCHUS OPraHUYECKUX COETUHEHHI.
MounekynspHble U CTPYKTypHble (QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpam€HHas, ckeneTrHas. HM3omepus. Buasl u30Mepuu: CTPyKTypHasd,
MIPOCTPAHCTBEHHAA. OJNEKTPOHHBbIE A(PGEKThl B MOJIEKYlIaX OpPraHMYECKUX COEJAMHEHUN
(MHIYKTUBHBIN U Me30MEPHBIN d3PPEKTHI).

[IpencraBnenue o kiaccuukanuu opraHuIecKux BemecTs. [loHsTHE 0 QYHKITMOHATBLHOM
rpynne. I'omonorus. I'omonoruueckue psipl. CucremaTuyeckasi HOMEHKIIATypa OpraHMYeCKUX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctT W KiIaccupUKaus  OpPraHMYECKHX  peakiuid.  OKHCIHTEIbHO-
BOCCTAHOBMTENIbHBIE PEAKIIUN B OPraHUUECKONH XUMUH.

OKcIepUMEHTAIIbHbIE METO/Ibl M3Y4YEHUS BELIECTB U UX IPEBPALICHUN: 03HAKOMJICHHE C
oOpa3laMu OpraHMYeCKUX BEIECTB U MaTepHalaMu Ha MX OCHOBE, OMbITHI 110 IPEBPAILEHUIO
OpraHMYeCKHX BELIECTB IpU HAarpeBaHuu (IJIaBieHUe, OOYyIIMBaHHE U TOpPEHHE),
KOHCTPYUPOBaHHE MOJIeJIeH MOJIEKYJl OPIraHUYECKHUX BEILECTB.

YrieBoaopoanl.

Aunkanbl. ['omosnoruueckuil psj aiakaHoB, oOmas ¢GopMmyna, HOMEHKIATypa U U30Mepus.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alKaHOB, SP>-THOPHMIM3aIUs aTOMHBIX
opburaneit yriueposa, 6-cBsa3b. OU3MuECKUe CBOICTBA AJIKAHOB.

XUMHUECKUE CBOMCTBA AJIKAHOB: PEaKLUH 3aMEIICHUs, U30MEepU3alluM, JeTHAPUPOBAHNS,
UUKIM3allUY, [UpOJM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuui
paluKaIbHOIO 3aMEILECHHSL.

Haxoxnenue B npuposae. CriocoObl MOJIy4eHUs: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U n3omepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) UKI0aIKaHOB. CriocoObl MOMy4eHHs U MPUMEHEHUE IUKIIOAIKaHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, SP’-rHOpUM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- U m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Luc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOEAVHEHHUSA, 3aMEIIEHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJIMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakiiuy Ha ABOIHYIO CBsI3b. CHIOCOOBI MOTYUYEHUS U IPUMEHCHUE aJIKEHOB.



Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosTyyeHHs U IPUMEHEHHE aJIKaHEeHOB.

AnkuHbl. ['OMONOTHYeCKHid psii aTKUHOB, oOmIas (GopMyia, HOMEHKIATYpa U U30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOECIUHEHMS], AUMEpPU3alUd U TPUMEpHU3alnU, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
MMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTH4ecKue yriieBoI0poisl (apeHsl). 'omonoruueckuil psig apeHoB, oomas Gpopmyna,
HOMEHKJIATypa U M30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30J1a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHuss B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJuKalle, peaklUMH MpPUCOEINHEHUs,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBnenue o0 opueHTHpYIOLEM AEHCTBUM 3aMECTUTENEH
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanus  crtupona. CnocoObl  MONy4eHHS UM NPUMEHEHHE  apOMaTHYECKHX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKui, KaTaauTuueckuii), pudopmunr, nuponaus. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIy, HUTPOTPYNIy, LHAHOrpymmy, amuHorpynmy. J[leiictBue Ha
rajloTeHNPOU3BOJHbIE BOJHOTO M  CIUPTOBOIO  pacTtBopa Iménouyd. Bsaumoneiictue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayioopraHMYecKUX COEAMHEHUSX.
Hcnonbp3oBaHue TralOreHIPOM3BOIHBIX YIJIEBOJOPOJOB B ObITY, TEXHUMKE W IPHU CHUHTE3E
OpPraHUYEeCKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX IPEBpALCHUN: H3ydeHHE
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccOB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJBI, pacTBOpa
IepMaHraHaTa Kajus, B3aUMOJICHCTBME alleTWJIEHa C aMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YIIepoia M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpa3uamu IJlacTMacc, KaydyyKOB U pE3UHBI, MOJIEIMPOBAHUE MOJIEKYJ
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonorudeckui psj, odmas popmyna, H30MepHsl, HOMEHKIIATypa U KIacCU(pHUKaIUs.
@u3nyYecKUue CBOICTBA TNPEICIBHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKHCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHUYECKUMHU KucioTamu. KauecTBeHHas
peakuus Ha OJHOATOMHBbIE CIUPTHI. JleificTBHE 3TaHONIA M METaHOJA Ha OpPraHU3M YEJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHYECKUX
CBOWCTB.

MHoOroaroMHble CHHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieoprmibHOro 3aMenienus. JleiicTBue Ha opranus3M 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha ¢eHon. TokcnyHocTh ¢eHosa. CrocoObl TONMy4YeHHS W NpUMEHEeHHE (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepusd M HOMeHKinarypa. Duszndeckue CBOWCTBA QIbJACTHIAOB W KETOHOB. XHWMHWYECKHE
CBOMCTBA QJIBJCTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHHS MOJICKYI
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdeckne CBOWCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHUCJIOTHBIE CBOWCTBA, pEaKIMs STepUUKAIINU, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIOT, AUKApPOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOTh. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxubie apupbl. ['omonoruueckuit psig, obmiast Gopmyna, u3oMepusi 1 HOMEHKJIATypa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
iesioyHoi cpenae. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HEMPEAETbHBIX KUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Odusnyeckue CBOICTBA M HaxoxkjaeHue B mnpupone. dDortocuHre3. XHUMHUECKHE CBOHCTBA
[JIIOKO3bl:  pPEaKlUd C Y4acTUEM CHUPTOBBIX U ajJbJACTUAHONW TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MajabTO3a M JaKTo3a. BoccTaHaBiIMBarwOIIME U
HEBOCCTAHABIMBAIOIME Jucaxapulbl. ['mapomus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, MOTydeHre d(GUPOoB 1euToa03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHepUMEHTAIbHBIE METOJbI M3y4YEHUs BEUIECTB M UX IMPEBpAICHUN: PACTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIC, B3aMMOJICUCTBHE ATaHOJIA C HATPUEM, OKUCIEHUE ATHIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JTUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKlUU Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakius rioumepuna
¢ ruzpokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMOJICHCTBUE
pacTBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumoaeicTBue Kpaxmaia ¢ HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC

pHUPBI».
A3o0Tcojep:kale OpraHnyecKkue coelMHeHus.
AMHHBI — OpraHM4eckde TPOM3BOJHBIE aMMuaka. Kiaccudukanms  aMHHOB:

anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIC U TpeTHUYHBbIE. CTpOEHHUE MOJIEKYI,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKUe CBOMCTBA. XMMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBHUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaMMOHHUS.

AHUIUH — TIPEICTaBUTENIh aMUHOB apoMaTuyeckoro psiia. Ctpoenne anwinHa. B3anmuoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyie aHuiInHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [loydenne anmIMHA U3 HUTPOOEH30Ia.

AvuHokucHOThl. Homenkmarypa u  wu3oMmepusa. OTIOenbHble TPEACTABUTENH O~
aMUHOKUCIIOT. TJWIWH, adaHuH. OU3HdYecKHe CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKHUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAIUH,
o0pa3zoBaHHe TMENTHUIHON CBSI3M. buojorndyeckoe 3Ha4eHHE aMHHOKHUCIOT. CHHTE3 W THAPOJIN3
TICIITH]IOB.

benku xak mpupoansie mnosumepsl. [lepBuyHasg, BTOpUYHAs W TPETUYHAS CTPYKTypa
OenKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJM3, ACHATYpAIlus, KaueCTBEHHBIC PEaKIMu Ha
Oenxu.

DKCIEpUMEHTAIIbHBIE METOJbl M3YYEHHUSI BEIIECTB M HMX IPEBPAILLCHUI: pPacCTBOPECHHUE
OCJIKOB B BOJIE, JICHATypalusi OCIIKOB NMPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJIKH, periecHue
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJAEpIKAIIME OPraHUYeCKUE COCIUHEHUS» U
«Pacrio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BbicokoMoJIeEKYJISIpHBbIE COeINHEHUS.

OCHOBHbBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[TonumepHbie MaTepUaIbl. IInacrmaccer (moNMATHIICH, MOJIUITPOTIUJIEH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
noJM3THIeHTepedTanar). Y TUIU3anus 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, U30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

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

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIMMEPBI, OMOpa3IaracMple MOJIUMEPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxosxnenne MonekymsipHoi (GopMysibl OPraHHYECKOTO COSTMHEHHS 10 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOYKTOB PEAKIIUHU W/HIIM UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOH (HOPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€ll MPU M3ydeHMM oprannyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecrecTBEHHO-HAay4yHbIE TOHATHA: SIBICHHWE, HayyHbIH (akT, TUIOTE3a, TEOpHs,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BEUIECTBA, (PU3WYECKHE BETUUHHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIE€BOBI, KUPbI, HYKJIEMHOBBIE KUCIOTHI, (hEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

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

11 KJIACC

OBILIAS N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUM 31eMeHT. M3otonbl. CTpoeHHEe 3IEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opouranmu. Kiaccudukanus XUMHYECKHX 3JI1eMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacnpenencuue
AJIEKTPOHOB TI0 aTOMHBIM OpOWTANsIM. ODIJIEKTPOHHBIE KOH(UTypaluu aTOMOB 3JIEMEHTOB
MEePBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[lepuomnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenneneeBa. CBs3b NEpHOAMYECKOrO 3akoHa U Ilepmoanueckoll CHCTEMBbI XUMHUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyNmam M
nepuoaam. 3HaueHue nepuoaudeckoro 3akona J[.M1. Menneneena.

Xumudeckas cBsS3b. BHabl XMMHYECKOM CBs3M: KOBaJICHTHAs, MOHHAas, MeTajndecKas.
MexaHu3mbl 00pa30BaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
U JuinHa cBsi3u. [losspHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU CBs3U. KpaTHbie
cBs3u. BonopoaHas cBsi3b. MeXMOJIEKYIIPHBIE B3aUMOACHCTBUSI.



BasieHTHOCTD W BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBsi3b 3JEKTPOHHOM CTPYKTYpPHI
MOJIEKYJI C UX T€OMETPUYECKHM CTPOCHUEM (Ha MpPUMEpPE COCAUHEHHUI AJIEMEHTOB BTOPOTO
nepuoa).

[IpenacraBnenne o0 KOMIUIEKCHBIX coeauHeHHsX. (CoCTaB  KOMIUJIEKCHOTO — HMOHA:
KOMILJICKCOOOpa3oBareib, JIMTAaHABl. 3HAYCHHWE KOMIUICKCHBIX coeAauHeHuid. [loHaTue o
KOOPJMHAILMOHHON XUMUH.

BemiectBa MOJNEKYISIPHOTO W HEMOJEKYJSIPHOTO CTPOEHHUs. THIbl KPUCTALIMYECKUX
peIEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o qucnepcHbix cucremax. VictuHHbIe pacTBOpbL. [IpeacraBiieHne 0 KOJIOUIHBIX
pactBopax. CrocoObl BbIpaXeHHUS KOHIIGHTpPAllMM PACTBOPOB: MAaccoBasl JOJsl BEIIECTBA B
pactBope, MoJsipHas ~ KOHUEHTpauus. HacblnleHHbIE W HEHACBIIIEHHBIE  PaCTBOPHI,
pactBopuMOCTh. Kprctamoruaparsl.

Knaccudukanus m HOMEHKIIaTypa HEOPraHMYECKHUX BEIIECTB. TpUBUATIbHBIE HA3BaHUS
OTAEJBHBIX MPEICTABUTENIC HEOPraHUUYECKUX BEUIECTB.

Krnaccudukanus XMMHUECKUX PEeaKIMii B HEOPraHUYECKOW U OpraHMYecKON XUMHUU. 3aKOH
COXpAaHEHUs MAaCChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAILCHUS SHEPrUM MPU XUMUYECKUX
peaknusx. TermoBsie YQPEKTH XUMUUECKUX peakiuil. TepMOXUMHUYECKUE YPaBHECHHUS.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
Y reTeporeHHbIe peakunu. Karainus u kaTaam3aTopsl.

O6patumbie © HeoOpaTUMBbIE peakIuu. XUMHUYECKoe paBHOBecue. KoHcraHTa
XUMHUUYECKOTO paBHOBeCHS. DaKTOpHI, BIHUSIONIME HA TOJIOKEHHE XMMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JAaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYrOUIUMX B peakuuu. [IpmHnun Jle
[Tarense.

OnexrponuTtnueckas auccouuanus. CuibHble Hu  cinabble  37eKTpoiauThl. CTeneHb
nucconuranuu. Cpena BOIHBIX PAacTBOPOB: KUCJIOTHAs, HEWTpasbHas, meaoyHas. BomopoaHblii
nokazatensb (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKUCIEHMS M BOCCTAHOBIICHHs. BakHeWllne OKHUCIUTENN H
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B MPHUCYTCTBUM KATalM3aTOpa, MOJEIN KPUCTAUIMYECKUX PELIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNieHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHJMKATOPOB, U3yYEHUE BIUSHUS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tomoxenne HemeramnoB B Ilepuonnueckod cucreMe XUMUYECKUX diaeMeHToB J[.M.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepona).

Bonopon. INonyyenue, gu3ndeckre ¥ XUMUYECKHE CBOWCTBA: PEaKIUU C METAIIaMH U
HEMETaJlJIaMH, BOCCTAaHOBHUTENIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 371€MEHTHI.

lanmorensl. Haxoxxaenune B mpupojie, CocoObl MOMydeHHs], PU3NYECKHE U XUMUYECKUE
cBoiicTBa. ['asoreHoBoopoabl. BakHeuIne KHUCIOPOACOAEpkKALIME COCAUHEHUS TaJOrEHOB.
JlaGopaTopHbIe ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOTy4YeHUs rajioreHoB. [I[puMeHeHne rajioreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
dusnueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoda U o30Ha. OKCUIbl U
MIEPOKCHU/IBI.

Cepa. HaxoxneHue B TpuUpOJEe, CIOCOOBI MONydeHUs, (U3MUECKHEe W XUMHYECKUE
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 .

A3oT. Haxoxnenwe B Tpupoje, CIOCOOBI TONydeHHs, (U3HUYEeCKHe W XUMHUYECKUE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yaoOpeHwusl.

®dochop. Haxoxnenwe B mpupoje, CrocoObl MOTydeHHs, (PU3NUECKUEe M XUMHYECKUE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepoa, HaxoXACHHUE B TMpUpose. AJUIOTpOnHbIe Moaudbukanuu. Puznyueckue u
XAMHUUYECKHE CBOWCTBA TPOCTHIX BeIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriaeponma(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, aAcopOIus.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOIOM, U €r0 COEAUHEHUH.

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

[Tonoxxenne metannoB B [lepuoanueckoii cucteMe XUMHUYECKHX 21eMeHTOB. OCOOCHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

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

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

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
JJIeMEeHTOB. Maruuii M KanblMii: ToJydeHue, (¢GU3MYecKhe U XHMHYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHH. JKECTKOCTh BOIBI U CLIOCOOHI €€ yCTpaHeHUsI.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OO6mas xapaktepucTuka MmetauioB 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). XpomaTtel u OUXpOMATHI, UX OKUCIHTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHYECKHME CBOWCTBA MapraHia M €ro CoeIMHeHud. BaxHeiuue
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



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

@u3nyecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEIH U €€ COEUHEHU.

Hunk: momyyenue, GpusnuecKkre ¥ XUMUYECKHAE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCH]IA IUHKA, TUIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHeHne nuHKa 1 ero CoeIMHEHUH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETAJLIOB, TOpPEHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIUM «MeTajibl U CIUIaBbl», B3aMMOJICHCTBHUE IIEJIOYHBIX U IIEJIOYHO3EMENbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMu KUCJIOT U HIEJI0YeH, KAUeCTBEHHbBIE PEaKIIMM Ha HEOPraHUYECKUE AaHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJUIOB, B3aUMOJICUCTBUE THUAPOKCHUIOB AJIFOMUHUS M ITUHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa 1 e€ coemuHeHUs», «A30T U Gocop U UX CoeTUHEHUD», «MeTalIbl TJIaBHBIX TOATPYII»,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumuu B oOecrieueHUN yCTOWYMBOTO pa3BUTHS desoBedecTBa. [loHSATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIui XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI TOJYUYCHHS BOKHEUIIINX
BEIECTB (Ha MpUMeEpe MPOM3BOACTBA aMMHUaKa, CEPHOUM KUCIOTHI, MeTaHoja). [I[pombIieHHbIE
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
€ro nocieacTBus. Posib XUMUU B 00€CTICUCHUH SHEPTETHYECKON 0€301MacHOCTH.

Xumus W 310poBbe 4yenoBeka. JlexkapcTBeHHble cpeacTtBa. [IpaBuia uCHoab30BaHUs
JIEKapCTBEHHBIX MpenapaTroB. Pojib XUMUU B pa3BUTUH MEAUIMHBI.

XWUMHS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J00aBKU. Posib XuMuu B oOecrieueHUN
MUIIEBON OE30TIaCHOCTH.

Kocmernueckue u mapdromepnsie cpejactBa. beiToBas xumus. IlpaBuma GezomacHOTO
WCIIOJIb30BaHUS MPETIapaTOB OBITOBOM XMMHH B MIOBCETHEBHOM JKU3HHU.

XHUMHS B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTEpHAIIBI (IIEMEHT, OETOH).

XUMHS B CEIBCKOM X03s5iiicTBe. OpraHnyecKkre 1 MUHEpaIbHbIC YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIC MaTepHuasbl, KPacKH, CTEKJIO, KepaMuKka. Marepuabl
JUISL AIEKTPOHUKU. HaHoTexHOoIornm.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00bEMa, KOMYECTBA
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
omnpenei€HHON MacCOBOM J10JIel pacTBOPEHHOIO BEIIECTBA, MAacCCOBOM JOJM WU MOJISIPHOM
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 oCyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHIA,
TaK 1 MOHSTUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmire ecTeCTBEHHO-HAy4YHbIEC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHajM3, CHUHTE3, KIacCU(PHUKAIMA, TEPUOAUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
9KCIEPUMEHT, MOJIEIb, MOJIEJINPOBAHNE.

®usnka: marepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHAE BEUIECTBA, WJCAIBbHBIA Ta3, (U3UYECKUE BEIMYMHBI, €IWHHIIBI
U3MEpEeHus, CKOPOCTb, JHEPIHs, Macca.

buonorus: kierka, oOpraHusM, OKOCHcTeMa, Ouocdepa, MeTaboONM3M, MaKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MIOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadust: MuHepasbl, FOpHbIE TOPO/IbI, MT0JIE3HBIE UICKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, TMIEBas IPOMBIIUIEHHOCTh, (apManeBTH4ecKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX Ipenaparos, MIPOU3BO/JICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs! IPOMBIIILIIEHHOCTh, HAHOTEXHOJIOTHH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YPOBHE CpeIHEro oouero ooOpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJArOIIMMHUCS POCCHIUCKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTM M CAaMOOIPEIEIICHUIO;
HaJIM4yue MOTHUBAlMM K  OOY4YEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOACTBOBATHCA MPHUHATBIMU B O6III€CTBG npaBujJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJOTUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBbI.

JlugHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUs» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEsTeNbHOCTH 00yYaroMXcsl B MPOLIECcCe peann3alu
00pa3zoBaTeIbHON JEATEITHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XHUMUs» OTPaKArT cPOPMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKON JEesTeNbHOCTH 00yYaroMXCsl B MPOIIecce peann3aiiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00g3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOTIOPSIKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHbIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBbI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
IIPH aHAJN3€ PA3JIMYHbIX BUIOB y4eOHOM AeATeIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAcClEUI0 OTEUECTBEHHOU
XUMHUH;

YBXEHUS K IPOLIECCYy TBOPUECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHUS
XMMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CTh pe3yJbTaT JIMTEINbHBIX HAOMIOJCHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M [O03HABATEJIBbHBIX MOTHBOB B TMIOJIYYEHUH U TMOCIEAYIOIIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILIECHHS, OPUEHTUPYSACh HA MOpPAIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OIIEHUBATH CBOE MOBEJEHHWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupPOBaHHS KYJbTYPHI 310POBb:

MOHMMAaHUS LIEHHOCTEH 310poBoro M Oe3omacHOro oOpas3a »KU3HH, HE0O0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWI WHIUBUAYAILHOTO M KOJUICKTUBHOTO O€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 Y4e€OHO-HCCIEAOBATEIBCKON JESATEIBHOCTH,
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 M3YYEHHIO MPOecCHui pa3IuyHOrO pojia, B TOM YHUCIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymieir mpodeccun u peann3anii COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HU Ha 3eMIie;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

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

AKTUBHOTO HENPUATHUS NCUCTBUM, MPUHOCAIINX BPEIl OKPYXKAlOLIEeW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW 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 IMO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTECH 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 TI100aTbHBIX TPOOJIEM YCTOHYHBOTO 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,
yMEHUS JienaTh 000CHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS TAaHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

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

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, 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 N0 XMMHUH 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 MCTO/JIOB ITO3HAaHUWA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKaX (MaTepI/IH, BEUICCTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  ydeOHbIe  JOeHCTBHS  (TMO3HABaTelIbHBIE,  KOMMYHHUKAaTHUBHBIC,
peryiasTuBHBIE), obecrieunBaronie GopMuUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHITHH 00yYarOIIuXCsi;

CIOCOOHOCTh ~ OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILUIMHAPHBIC,
MHUPOBO33pPEHYCCKHE 3HAHWsI W YHHBEpCAJIbHBIC Y4eOHBIC JCHWCTBUS B IIO3HABATEIBHONH W
COLIMAIBHOM MIPAKTHKE.

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

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJOrnYecKue AecTBUS:

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

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

WCIOJIb30BAaTh MPH OCBOCHUM 3HAHHWHM MPUEMBI JIOTMYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TMPU3HAKK TOHATHMI M YCTAaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME OHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(DUKALIUY BEIIECTB U XMMHUECKUX 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 3aKJIIOUYEHUS;

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
MO3HABATENBHBIX M MPAKTUYECKUX 3a7ay, NMPUMEHATh Ha3BaHHBIC MOJEIbHBIC NPEICTABICHUS
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 WENM M 3aJaud  HMCCIENOBAHHUS, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIEHO CPOPMYIUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIIFHOTO IJIAHUPOBAHUS W TPOBEACHUS YYCHHYECKHX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMSI, COCTABISATh OOOCHOBAHHBIN OTUET O MPOJETaHHOM
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 ¢ unopmanmeii:

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 HENPOTUBOPEUNBOCTE;

(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 CHCTEM;

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

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmaluend: NPUMEHATh MEXINpeAMeTHble ((U3UYEeCKue M MaTEeMaTUYeCKUE) 3HAKU H
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

3aJaBaTh BOIPOCHI 110 CYLIECTBY 00CY)KJa€MOM TEMBI B X0J€ AUAajora u/uin AUCKYCCUH,
BBICKa3bIBaTh U/ieH, HOPMYIMPOBATH CBOM MIPEUIOKEHHUS] OTHOCUTEIBHO BBIIIOJIHEHUS
IPEUI0KEHHOH 3a1auH;

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

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC NeliCTBUA:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBIATh CBOKO IMO3HABATENIBHYIO JEATENBHOCTD,
ompenensds e€ Ienu M 3aJauyd, KOHTPOJHUPOBATh M MO Mepe HeoOXOAUMOCTH KOPPEKTHPOBATh
IpeUlaraéMblii aJITOPUTM JIEHCTBHIM NpPU BBHIOJHEHUU YYEOHBIX M HCCIENOBATENbCKUX 3ajad,



BbIOMpaTh Hanbosee 3(hHeKTUBHBIN CIOCOO X pelIeHUs ¢ YUETOM MOIyUeHHs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICATEIHHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

MNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MPOTrpaMMbl IO XMMUU Ha YrilyOJEHHOM YpPOBHE Ha
YpOBHE CpeIHero o0mero o0pa3oBaHUs BKIIOYAIOT CHEHU(PUYECKHE Ui y4eOHOTO IpeaMera
«XuMUS» Hay4yHbIE 3HAHUS, YMEHHS M CIIOCOOBI ACWCTBUI 1O OCBOCHUIO, MHTEPIPETALUN
HpeO6pa3OBaHI/IIO 3HaHPII>i, BUbI ACATCIBHOCTH IO IOJYYCHHUIO HOBOTO 3HAHUA W INPUMCHCHUIO
3HAaHUU B Pa3jInIHBIX y‘I€6HbIX CUTyalusX, a TaKKC B PCAJIbHBIX XU3HCHHBIX CHUTYyallUAdX,
CBSI3aHHBIX ¢ xuMued. B nmporpamMme 1Mo XMMHUHM NPCIMETHBIC PE3YyIbTaTbl NPCACTABJICHBI 10
rojgaM U3y4CHUA.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUSD OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUA: O MECTe W 3HAYCHWH OPTaHWYCCKOW XHMHU B
CHUCTEME €CTECTBEHHBIX HAyK U €€ POJIH B 00CCIICUYCHUH YCTONYHBOTO Pa3BUTHS YEJIOBCUCCTBA B
pelieHur mpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacCHOCTH, B PAa3BUTUH
MEJMIIMHBI, CO3JaHMU HOBBIX MATEPHAIOB, HOBBIX HCTOYHHKOB JHEPTHH, B OOCCIICUCHUU
PaIMoOHAILHOTO TIPHPOJIOTIONL30BaHUs, B (DOPMHUPOBAHUHA MHUPOBO33PEHUS H OOMICH KYJIbTYpPhI
YeloBeKa, a TaKKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO U
MPUPOIHOM Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SAPO M IJIEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3aIMsl aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BaJEHTHOCTb, JJIEKTPOOTPULATENBHOCTb, CTENEHb OKUCICHHUS,
XMUMHYECKas CBsI3b, MOJIb, MOJIIpHAasT Macca, MOJISIPHBIM O0O0BEM, YIJIEPOJIHBIN CKEJeT,
(GyHKIMOHAIbHAS TPYIa, paguKan, CTPYKTypHble (Gopmynbl (pa3BEpHYTbIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M NPOCTpAaHCTBEHHas (reoMeTpuyecKasi, ONTHYECKas),
M30MEpbl, TOMOJIOTHYECKUN psAl, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOA- U a30TCOJCpIKaIIHe
OpraHMYECKUEe COEIUHEHHs, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TEOpUH, 3aKOHbI (mepuoaunyeckuit 3akoH J[. V. MenneneeBa, Teopusi CTpOCHHS
oprannueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHUSI MacChl BEIECTB, 3aKOH
COXpPaHEHUS U TPEBpAICHHUs DSHEPrUM NPH XUMHUYECKUX PEaKIHsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAlMe B OCHOBE MOHHUMAaHHSI
MPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SBJICHHI; TMPEACTaBICHUS O MEXaHU3Max
XUMHUYECKUX pEaKlui, TEepMOJUHAMUYECKHMX M KHUHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKAHUS, O B3aMMHOM BIUSHHH aTOMOB U TPYII aTOMOB B MoOJIeKyJlax (MHIYyKTHBHBIM H
Me3oMepHbIH dQdexThl, opueHTanTsl | u |l pona); dbakronormueckre cBeleHUS O CBONCTBAX,
cocTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U TPAKTUYECKON JEATeTbHOCTH YeNOBEKa, OOIIMX HAayYHBIX MPHHIMIIAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA IPUMeEpe MPOU3BOACTBA METAHOMA, TEPepadOTKN HePTH);

chOpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHbIC MPU3HAKK MOHATUH, yCTaHABINBATh
WX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE TIOHITUS P OMMCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OpraHU4YeCKHX COCTMHEHU;

c(hOpMUPOBAHHOCTH YMEHUI:



HCI0JIb30BATh XMMHUYECKYIO CUMBOJIMKY /ISl COCTABIJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKHUX BEIECTB;

COCTaBJIAITh YPaBHEHMS] XUMHUYECKMX pEaKUUd U pacKpplBaTb HX  CYIIHOCTB!
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  IMOCPEICTBOM COCTABJIEHUS  3JIEKTPOHHOIO
OanmaHca JTHX pEaKIUH, peaKIuii HOHHOTO 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 MPHUHAIIC)KHOCTD U3YYCHHBIX OPraHUYECKUX
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 OPraHWYeCKMX BEUIECTB (ITUJICH, alleTWIEH, TOJYOJl,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaeru, ameraabAerui, aleToH, MypaBbHHAs
KHUCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBasl, OJIEMHOBAas, MaJbMUTHHOBAs KHUCJIOTHI, IJIMIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHWJIUH, TUBUHUJL, U30IPEH, XJIOPONPEH, CTUPOJI U APYTHUE);

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

c(OpPMHUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHUX
BemecTB A. M. ByriepoBa 111 00bsSICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTpOEHUS;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb COCTaB, CTPOCHHME, (PUIUYECKHE U
XMUMHYECKHE CBOMCTBA TUMMYHBIX NMPEACTABUTENEH pa3NIUYHbIX KJIACCOB OPTaHUYECKUX BEIIECTB!
aJIKaHOB, LHUKJIOAJIKAaHOB, AJKEHOB, aJKaJMEHOB, AJIKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AIbJAETH]IOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB,
HUTPOCOEIMHEHUIN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIEBOJOB (MOHO-, M- U TOJMCAXapua0B),
WUTIOCTPUPOBATh T'EHETHMUYECKYIO0 CBSI3b MEXJIy HHUMH YypPaBHEHUSIMH COOTBETCTBYIOIIHX
XMUMHUYECKUX PEaKLUi ¢ UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMHUPOBAHHOCTh YMEHHUSI MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBUCHUMOCTH PEAKLIMOHHOW CHOCOOHOCTH OPraHMYECKUX COCAMHEHHUH OT KpaTHOCTU U THIIA
KOBaJICHTHOM CBS3U (G- U TM-CBSI31), B3AUMHOTO BIMSHUSL aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HedTh, MPUPOMHBIN Ta3, yrojb), CIOCOOBI €ro MepepadOTKU M MPAKTUYECKOE MPUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh BJAQJICHUS CHUCTEMOW 3HAHUN O ECTECTBEHHO-HAyYHBIX METOJaxX
MO3HAHUSI — HAONIOIEHWH, W3MEPEHUHU, MOJCIUPOBAHUHU, OKCIEPUMEHTE (pEaJlbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTH 3TH 3HAHHUS;

chOpMUPOBAHHOCTh ~ YMEHHUS TMPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHHOU
NEeSTebHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, O0OOIIeHHE, CHCTEMATH3aIUIO, BBISBICHUE
MPUYMHHO-CIIEICTBEHHBIX CBSI3€H — JJIs1 U3y4EHUs! CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMA;

Cc(OPMHUPOBAHHOCTb YMEHHI: BBIABIIATH B3aMMOCBSI3b XUMUUECKUX 3HAHUHN C MMOHATUSAMH U
NPEJICTaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX HpPEIMETOB Juid 0Oojiee OCO3HAHHOTO
MIOHUMAHUS CYIIHOCTH MaTepUaIbHOIO €IMHCTBA MHUPA, UCHOJIb30BaTh CHCTEMHBIE 3HAHUS IO
OpPraHu4ecKoi XUMMHU JJIs1 OOBSCHEHHS U MPOTHO3UPOBAHUS SIBICHHUM, UMEIOIUX €CTECTBEHHO-
Hay4YHYIO IPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOAUTH pPACUYETHI MO XUMHUYECKMM (QopmylraM U
YpaBHEHUSAM XHUMHMUYECKMX PEAKIMHA C MCIOJIb30BaHMEM (PU3MUYECKHX BEIMYUH (Macca, 00bEM



ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX BEIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl Mo HAXOXKICHUIO XUMHUYECKOH (OPMYIIBI BEUIECTBA IO W3BECTHBIM MAacCOBBIM 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, HCIONB30BATh IOJYyYCHHBIC 3HAHUS I
MPUHATHUS TPAMOTHBIX PEIICHUI MPOOIJIEM B CUTYAIUIX, CBI3aHHBIX C XUMHEH;
c(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENIFHO IUIAHUPOBATh U MPOBOIUTH XUMHUYECKHHA
AKCTIEPUMEHT (TIOTyYeHUE U U3YUYeHHE CBOWCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEaKIHN
YIJIEBOAOPOJOB PAa3IUYHBIX KJIACCOB M  KHUCIOPOACOJEPXKAIIUX OPraHUYECKUX BEIIECTB,
pelieHre OKCIEPUMEHTANBHBIX 33/a4 10 PACMO3HABAHMWIO OPTraHUYECKHMX BEIIECTB) C
coOnrofieHreM TMpaBuwil  0e30macHOro  OOpalleHusl C  BelecTBaMH M J1aOOpaTOpPHBIM
o0opynoBaHueM, (OpMYIUPOBATH II€JIb HCCIEIOBAHMS, IMPEACTaBIATh B Pa3IU4HON (opme
pe3yIbTaThl SKCIIEPUMEHTA, aHATM3UPOBATD ¢ OIICHUBATH MX JIOCTOBEPHOCTH;
c(OpMUPOBAHHOCTh YMEHUI:

coOnroAaTh IMpaBMiia 3KOJIOTUYECKH IIeJIeCO00pa3HOTO MOBEIEHUS B OBITY U TPYAOBOM
JEATETbHOCTH B IEISIX COXPAaHEHHS CBOETO 3J0POBBS, OKPYKAIOMIEW MPUPOJHOW Cpembl U
TOCTIDKEHUS €€ YCTOWYHBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHYECKOTO JEHCTBHS Ha >KHBBIE OPraHWU3MBI OINPEICIEHHBIX
OPraHMYeCKUX BEIIECTB, MOHUMas cMbich nokazarens [TJIK;

aHAM3UPOBaTh  I1€7IeCOO0PAa3HOCTh  NMPUMEHEHHS  OPTaHWYECKHX  BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIICCTBJIATH IIEJICHANPABICHHBIM TMOUCK XHUMHYECKOMH
nHpopMalMKd B pa3iMYHBIX MCTOYHMKAX (HayyHas M yd4eOHO-Hay4yHas JUTepaTypa, CpeicTBa
MaccoBoil uH(popMauuu, MHTepHET W Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
nHpopManuio, nepepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOW ydeOHOM
3a7a4en.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHuyeckas XUMUS
OTpaXkaroT:

chOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTePHAbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
U MO3HABAEMOCTU SBJICHUN HPUPOJIBL, O MECT€ U 3HAUYEHUM XUMHUU B CHUCTEME E€CTECTBEHHBIX
HayK U e€ poJii B 00ECIIeYeHNH YCTOMYUBOTO Pa3BUTHS, B PEIICHUH MPOOJIEM 3KOJOTHYECKOH,
SHEPreTHYeCKOW W TMHUIIEeBOW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuagoB,  HOBBIX  HCTOYHHUKOB  SHEpPruM, B  OOECHEYEHHWH  PAMOHAIBHOTO
MIPUPOIOIOIIBE30BaHuUs, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl UEIOBEKa, a TAKKE
AKOJIOTMYECKA 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATaroIINe
MOHATHUS — XUMUYECKUHN 3JIEMEHT, aTOM, AP0 aTOMa, U30TOIIbI, AEKTPOHHAst 000JI0UKa aToMa, S-
, Pp-, d-atomHbIe OpOWTAaNM, OCHOBHOE M BO30YXKAEHHOE COCTOSIHHMS aTroMa, THOpUAN3alus
aTOMHBIX oOpOuTasiedl, HMOH, MOJEKY/la, BaJ€HTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYeCKas CBs3b (KOBaJCHTHAas, HWOHHAsA, MeTa/In4yeckas, BOJOPOIHAs),
KpUCTAIIJIMYECKas PelIETKa, XUMUYecKas peakius, pacTBOP, SJICKTPOIMUTHI, HEIIEKTPOJUTHI,
ANIEKTPOJIMTUYECKAs  JUCCOIMAluUs, CTENeHb JUCCOLMAIMU, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUUECKOH peakinu, CKOPOCTh XUMUYECKOH
peakuuy, XHUMHYECKOE paBHOBECHE, TEOPUHM U 3aKOHBI (TEOpHsl DICKTPOJIUTHYECKOU



qyccouranuu, rnepuoauyeckui 3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB,
3aKOH COXPAHEHHUS M MPEBPALICHUS SHEPTUU MPU XUMUUYECKUX PEAKIHUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JIeKAIIHe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTHU
XUMUYECKUX SIBJICHUM;, COBPEMEHHBIC IPEACTABICHUS O CTPOCHHMU BEIIECTBA HA aTOMHOM,
MOHHO-MOJICKYJISIPHOM W HAJMOJIEKYJISIPHOM YPOBHSX; TMPEIACTaBICHUS O MEXaHU3Max
XUMUYECKUX pPEaKIuh, TEPMOIUHAMUYECKMX UM KHHETHYECKHUX 3aKOHOMEPHOCTAX MX
MPOTEKaHUs, O XUMHYECKOM paBHOBECHM, paCTBOpax U  JIUCIEPCHBIX  CHUCTEMax;
(haKkTOJIOTMYECKHUEe CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYICHHH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEHIIIMX HEOPraHWYECKUX BEIICCTB B OBITY W TPAKTHYECKOW ACATEITHLHOCTH YEIIOBEKa,
00IIMX HAYYHBIX MIPUHIIAIIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MPU3HAKHU MMOHATHN, YCTAaHABIUBATH
WX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME TMOHSTHS MPU ONMHUCAHUN HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHUSI HCIIOJIH30BATh XMMHUYECKYI0 CHUMBOJHMKY IS COCTABJICHHS
dbopMya BEHIECTB U YpPAaBHEHUH XUMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHabHbIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

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

chOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHUCUMOCTH CBOWCTB BEIIECTB OT BHUA
XUMUYECKON CBSI3W W TUIA KPUCTAJUTMYECKON PEmETKH, OOMEHHBIN M JTOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHI: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA MO UX
COCTaBy, XMMHUYECKHE PEaKIUH TO Pa3JUYHBIM MPU3HAKAM (YHUCITy M COCTaBY pearupyromiux
BEIIECTB, TEIUIOBOMY J(h(dEKTy peakiuyd, H3MEHEHUIO CTENeHeHW OKHCICHHS DJIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTajau3aropa M JPYTHE), CaMOCTOSTEIBHO BBHIOMpPATh OCHOBAHHS M
KPUTEPHUH JUISI KIacCU(UKAIIMKM U3y4aeMbIX BEIICCTB U XUMHYECKUX PEaKIIHA;

chOpMUPOBAHHOCTh YMEHHUS paCKpbIBaThb CMBICI Tepuoauyeckoro 3akona J[. M.
MenneneeBa ©  JACMOHCTPUPOBATH €TI0 CHCTEMATH3UPYIOIIYIO, OOBSACHHUTEIBHYIO |
MMPOTHOCTUYECKYIO ()YHKIINH,

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB M HOHOB
XUMHUYECKUX DJIEMEHTOB IepBOro—4eTBEpToro mnepuosioB Ilepumoamueckoint cucremsr /[I.H.
MeneneeBa, UCHOJIb3ys MOHATUS «IHEPTreTUYECKUE YPOBHMY, «IHEPreTUUECKHE IOyPOBHM,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE IJHEPreTHUCCKHE COCTOSHHS
aToMay; OOBSACHATh 3aKOHOMEPHOCTH H3MEHCHHS CBOMCTB XHMHYECKHX JJIEMEHTOB M HX
coeMHeHUN no nepuoaam u rpynnam Ilepuoauueckoil cucremsl Jl. 1. MenneneeBa, BaJieHTHbIE
BO3MOJKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS MX AJICKTPOHHBIX 000JI0YEK;

chOpMHUPOBAHHOCTh yYMEHHUH: XapakTepu3oBaTh (OMUCHIBATh) OOIIUE XUMHUYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXIATh CYIIECTBOBAHME I'€HETUYECKOW CBS3U
MEK]ly HEOPraHMYECKUMU BEILIECTBAMH C MIOMOIIbI0 YPAaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYITHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKiuii MoCPeaCTBOM COCTaBIICHHS AJIEKTPOHHOTO OallaHCa ATHX PEaKIui; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBIEHUS HX IMOJHBIX M COKpAlIEHHBIX HOHHBIX YpPaBHEHWIi; pPEaKIIHii



TUAPOJIN3a; peakluil KOMIUIEKCOOOpa3oBaHus (Ha HpUMEpPE TUAPOKCOKOMIUIEKCOB IMHKA U
AIIOMHHUS);

cOPMHUPOBAHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHHUS XUMUYECKUX
peakuuii ¢ y4€ToM HX DSHEPreTHUYECKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMHYECKON pPEaKIMu B 3aBUCUMOCTH OT Pa3jIMYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIICHUS
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 TPOMU3BOJICTB; IEJIECOO00PA3HOCTh MPUMEHEHHS HEOPraHWYeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKHU 3PEHHUS COOTHOIIIECHUSI PUCK-TI0JIb3a;

c(hopMUPOBAHHOCTh BJIQJICHHS CUCTEMOM 3HAHHUM O METOJIaX HAyYHOTO MO3HAHUS SBJICHHMA
NpUpoOJbl  — HAOMIOJEHUE, U3MEpPEeHHe, MOJCIUPOBAHUE, OKCICPUMEHT (peaibHBIA U
MBICJICHHBIN), MCIOJB3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHATH ITH 3HAHUS TPHU
AKCIIEPUMEHTAJIbHOM HCCJICIOBAHUM BEIIECTB U I OOBSACHEHHS XUMUYECKHUX SBIICHUH,
HMMEIOIINX MECTO B MIPUPO/IE, MPAKTUIECKOM IEATETHHOCTH YEeJIOBEKA M B TIOBCETHEBHOM JKU3HH;

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

c(hopMUPOBAHHOCTh YMEHUS MPOBOUThH PACUETHI: C UCIIOJIH30BAHUEM MMOHITUH «MacCOBast
JI0JIsl BEIIECTBA B PacTBOPE» U «MOJISIpHAsl KOHIIEHTpAIMs»; Macchl BellecTBa WM 00bEma raza
10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe WU 00BEMY OJIHOTO M3 YYACTBYIOIINX B PEAKITUU
BEIIECTB; TEIJIOBOTro 3(pdexTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTelNs paCTBOPOB KUCIOT
U IIENIOYCeH C M3BECTHOM CTEMEHBbIO MUCCONMANUK; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTA PEaKLMH, €CIA OJHO U3 UCXOJHBIX BEIIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MacCOBOW JIOJIEH pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE (MMEET MPUMECH); AOJHU
BBIXOJIa MPOJIyKTa peakuu; 00bEMHBIX OTHOILIEHU ra30B;

cOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIEPUMEHT (TIPOBEICHUE peakluii HIOHHOTO 0OMeHa, OATBEPKICHINEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIICHNE CPElbl PACTBOPOB BEIIECTB C MOMOIIBIO UHAUKATOPOB,
U3Y4YEeHHUE BIUSHUS pPa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMUYECKOW pEaKkluu, pelIeHHe
AKCIEPUMEHTAJIBHBIX 3a/a4 1Mo TemaMm «Metamib» U «Hemeramib») ¢ coOI0IeHUEM MPaBUI
Oe3omacHOro oOparieHusi ¢ BemiecTBaMu U JabopaTopHbIM 00OpynoBaHUEM, (BOPMYIHPOBATH
Lelnb HCCIAENOBaHUS, TMPEACTAaBIATh B pa3iUyHOW (opMe pe3yiabTaThl JKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTb;

chOpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUIia MOJIb30BAHUS XUMHUYECKOU MOCYI0N U
nabopaTopHbIM 000pyIOBaHKEM, OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHUHM C WHCTPYKIHSIMHU
[0 BBINOJHEHHUIO Ja0OPAaTOPHBIX XHUMHYECKHUX OIBITOB, SKOJOTMYECKH IeJecO00pa3HOro
MOBEACHUA B OBITY M TPYIOBOH JEATEIHHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBBA,
OKpYXarollled MPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABaTh
ONAaCHOCTh TOKCHYECKOTO JIEMCTBUSI HAa JKUBBIE OPraHU3Mbl OINpPEACIEHHBIX HEOPraHWYECKUX
BEILIECTB, MOHMMAas cMblIci nokazarens [TK;

chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH II€JIEHANIPABICHHBIN MOWCK XHUMHYECKOU
nH(boOpMallUd B pa3jMYHBIX MCTOYHMKAX (HayyHas M y4deOHO-Hay4dHas JUTepaTypa, CpelacTBa
MaccoBoil uH(popManuu, MHTepHET U Apyrue), KPUTHYECKH aHATH3UPOBATH XUMHYECKYIO
nH(popMaInIo, epepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C TMOCTAaBICHHOW y4yeOHOU
3a7a4ei.
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11 KJIACC

HaumeHoBaHue pa3ieioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoanueckuit Bu6morexa LIOK
11 3akoH u [leproandeckas cucrema 9 https://lesson.academy-
' XuMuueckux mnementos 1. U. content.myschool.edu.ru/04/11
MenneneeBa
bu6moreka [IOK
Ctpoenue BeniecTsa. MHOrooOpasue
1.2 se P - P 11 1 https://lesson.academy-
B content.myschool.edu.ru/04/11
bu6moreka [IOK
1.3 XUMHYECKUE pEaKIuu 19 1 3 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 Hewmeramibl 31 1 3 https://lesson.academy-
content.myschool.edu.ru/04/11
bubmuoreka [JOK
2.2 MeTtasbl 23 1 2 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no paszneny 54
Pasznen 3. Xumusd H :KN3HL
31 MeTtoabl ITI03HAHUS B XUMUHU. XUMHA U 9 bubmuoreka LJOK

KH3Hb

https://lesson.academy-
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content.myschool.edu.ru/04/11

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102



https://lesson.academy-content.myschool.edu.ru/04/11

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus. 10 knacc. YrinyOneHnsiit ypoenb. YueOHHK. Epemun B.B., Ky3smenko H.E., Tepenun B.H.
Xumus. 11 knace. Yrinyonennslit yposenb. YueObHuk. Epemun B.B., Kyssmenko H.E., /Ipo3noB A.A.
METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Xumus. YriyoneHsslii yposens. 10 knacc. Meroguueckoe nocooue. Epémun B.B.

Xumus. YriryoneHHsli yposens. 11 kmacc. Meroauueckoe nocodue. Epémun B.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/subject/29/10/

bu6mmoreka [IOK
https://lesson.academy-content.myschool.edu.ru/04/11
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