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HOACHUTEJIBHASA 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», TpeOOBaHMKH K pe3ylbTaTaM OCBOeHHUS (erepanbHO  00pa3oBaTeNbHOM
nporpaMmbl cpeanero oodmiero oopazoBanusi(®@OIl COO), npeacraBineHHbIX B PDenepanbHOM
rocygapcTBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpemnopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickorr deneparnmm,
peann3yoImMx OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBI, U OCHOBHBIX MMOJIOKeHHH «CTpareruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyONEHHOTO W3YYEHHsI 3aHMMAeT BaXHOE MECTO B CHCTEMeE
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yuammuxcs 10-11 xmaccoB. UM3yuenwe mnpenmera,
peamm3zyeMoe B YCIOBUSX Au(PepeHIUPOBAHHOTO, MTPOGMILHOTO OOYYeHHs, TPH3BAHO
obecnieunTh 0OIIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOUMYIO ISl aJanTalii UX K OBICTPO MEHSIOIIMMCS YCIOBHSM JKH3HHM B COLUYME, a
TaKXkKe IS MPOJOJDKEHHsT OOy4YeHHWs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XuMHUM Ha3zHaueHHE TpeAMeTa «XUMUS» TOJIYyYaeT IOAPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00yueHHsI U TpeOOBaHUI K YPOBHIO
MOJArOTOBKM BBIMYCKHUKOB. CBHIETEIBCTBOM TOMY SBIISIOTCS CIEAYIOIIHME BBINOIHIEMbIE
IpOrpamMMoi o XuMuM QyHKIUU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4YeHUE
NPEJCTABICHUS O LIENAX, COJEpX aHWM, OOIIel cTpaTeruu oOydeHHs, BOCHUTAHUSA U
pa3BUTH 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

®  OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpedycMaTpuBaeT  OIpeJelIeHHeE:
IPUHLUIOB  CTPYKTYPHUPOBaHMsI M  IOCJIEIOBAaTEIbHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEepPUCTHK; IOAXOJ0B K
(OpMUPOBAHUIO COJEPKATEIBHONH OCHOBBI KOHTPOJII M OLIEHKM OOpa30BaTENIbHBIX
JOCTI)KEHUM OOydJaroluxcsi B paMKax HMTOrOBOM arrectauuud B (GopMe €IMHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 10 XUMUHU.

[Iporpamma [yt yriryO€HHOTO U3YUEHUS] XUMHHU:

e YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHHs
B paMKax  OTHENbHBIX  MNpoduied, MpexycMaTpuBaeT  paclpelesieHue U
CTPYKTYpPUPOBAaHHUE €ro MO KJIACcCaM, OCHOBHBIM COJEP>KaTEIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesielieHne yueOHOro BpeMeHH, PEKOMEHIyeMOro Al U3y4eHHs
OTJICNIbHBIX TEM;

e [peUlaraeT NPUMEPHYIO TMOCJIEA0BAaTEIbHOCT, M3Y4YEHUs y4yeOHOro marepuaiga c
y4€TOM JIOTUKH NOCTPOSHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIIpeTaluio Iejaed W 3ahad H3y4eHHUs IpeaMeTa Ha
yriIyOJ€HHOM YpOBHE C y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOmiero oO6pa3oBaHusi, COJEPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX Pe3yJIbTaToOB



OCBOEHMS OCHOBHOH 00pa30BaTENIbHOW MPOTPaMMBI CpeAHEro oomiero oOpa3oBaHUs
(JINYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TI0O3HABATENbHBIX JICHCTBUI OOYYaroOUIeTOCs 10 OCBOCHHUIO COJCPKAHUS
IpeaMera.

[lo Bcem Ha3BaHHBIM NO3UIMUSAM B M[porpaMMe IO XUMHUU [PeIyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOy4YeHMEM XHMHUHM Ha YpPOBHE OCHOBHOTO o00uiero ooOpas3oBaHus. 3a
MpeleaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTeNbHOW  (MHBapUaHTHOMW)
COCTaBJISAOLIEH CO/Iep)KaHUs yueOHOro npeaMera «XUMHs» 0CTaéTcsl BOBMOKHOCTh BbIOOpa €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0yyeHusl.

B cootBerctBUM ¢ koHmenTyandbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
IpeIMeToB 6a30BOro U yriIyoJIEHHOTO YpOBHEH B cucteMe U depeHInPOBaHHOTO 00yUeHHs Ha
YpOBHE cpesiHero oOIiero 00pa3oBaHusl XUMHUS Ha YpOBHE YriayOJIEHHOTIO M3y4yeHUs HalpaBlieH
Ha peaju3alyi0 MPEEeMCTBEHHOCTH C MOCIEAYIOUIUM 53TallOM IOJIyYEHUS XHUMUYECKOTO
oOpa3oBaHMS B paMKaX MH3Y4YEHMs] CIEHUAIbHBIX E€CTECTBEHHO-HAyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTO 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYLIECTBEHHO Ha pAaCUIUpPEHUE U
YIIIyOJICHHE TEOPETHUYEeCKOM W TMPAKTHYECKOW TMOATOTOBKH OOYYArOIIMXCS, BBIOpABIINX
onpenenéHHbI Mpoguiib 00yd4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuiik ®I'OC COO k muaHUpPyeMBbIM pe3ysibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeIbHON MPOTrpaMMBbI CpeIHEro 00Iero oOpa3oBaHUs H3ydeHHE MpeaMeTa « XUMUsD»
OpPUEHTHPOBAHO TAK)KE HA PELICHUE 337a4 BOCIUTAHUS U COLIMATIBLHOTO PAa3BUTUS 00yUYalOIIUXCs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIH y4eOHOTOo
Tpygda ¥ OOOOMIEHHBIX CIOCOOOB  JIEATENBHOCTH, HMMEIOMIHUX  MEXAUCHUIIIMHAPHBIM,
HaAMpEeAMETHBIN XapakTep.

CocraBnsromiuMu  npeiMera «XUMHUS» Ha YpOBHE YIiIyOJIEHHOTO M3YYEHUS SIBISIOTCS
yrayOnénnsle Kypebl — «Opranudeckas xumus» U «OOmas u Heopranuyeckas xumusi». [lpu
OTpeJIeNIeHUU TOJIX0J0B K OTOOpY U CTPYKTYpPHOM OpraHu3aiii COAEpkKaHHUs 3TUX KYypCOB B
porpaMMe 1Mo XUMHUH 3a OCHOBY MpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yray0nEHHOTO YPOBHEH U3yUeHHUsI PEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas xumus» u «OOmas U HeopraHuyeckas
XUMHS» COCTABIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUM M YMEHH, OTHOCSIIUXCA K 0a30BOMY
YPOBHIO H3y4YEHHUS MpeAMeTa. DTa CHUCTeMa 3HaHUM MOJIydaeT OMpPENeTEHHOE TEOPETUUECKOe
JOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(dakronoruueckoro mMarepuana. Tak, Ha yriayOJI€HHOM YypOBHE M3Y4eHHUs IMpeaMeTra oOecreueHa
BO3MOKHOCTh 3HAQUUTEJILHOTO YBEIMUYEHHs 00bEéMa 3HAaHMH O XMMHYECKMX D3JIEMEHTax |
CBOMCTBaX MX COCIMHEHUI Ha OCHOBE pacIIMpPEHHs U yriyOleHus NpeAcTaBiIeHUH O CTPOCHUHU
BEIIECTBA, XUMUYECKON CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKAHUS PEAKLUI, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KUHETUKU U TEPMOJMHAMUKHU. V3ydeHne nepuoauueckoro 3akoHa u
Ilepuoanyeckoit  cCUCTEMBbl ~ XUMHYECKHX DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMUECKUX MPEICTABICHUAX O CTPOSHUM aToMa. XMUMUYECKas CBA3b OOBSICHACTCS C
TOUKU 3PEHHsI DHEPreTHUECKUX W3MEHEHHH NpHu e€ o0pa3oBaHMM M pa3pyIIEHUH, a TAKKEe C
TOUKHA 3peHUs MeXaHM3MOB €€ oOpa3oBaHus. lV3yueHue THUIIOB peakUUd JOMOJHSETCS



(bopMupoBaHHEM MPEACTABICHUNA 00 3IEKTPOXMMHUYECKHUX MPOIeccax U 3JIEKTPOJIN3E PaCIlIaBOB
U pacTBOpPOB BEIIECTB. B Kypce OpraHMYeCKOW XUMHHM IIPM PACCMOTPEHUU PEAKIMOHHOMU
CIOCOOHOCTH COETMHEHUI yaenseTcss 0co00e BHUMaHHE BOIIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHMM aTOMOB B MOJIEKYJIaX U MEXAHU3MAaX PEaAKIU.

Ocoboe 3HaYeHHe MMEET TO, YTO Ha COJEP)KAHHE KYypPCOB XMMHHU YTIyOJIEHHOTO YPOBHS
W3yUYEHHs Ul KJIACCOB OMpeAeNéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha WX CTPYKTYpy H
XapakTep JONOJHEHUH K 001Iel cucTeMe MpeIMETHbIX 3HaHHUM) OKa3bIBAIOT BIMSHUE CMEKHbIE
npeaMersl. Tak, Hampumep, B COJEpXKaHUM NpPeAMETa s KIACCOB XUMHUKO-(PU3NYECKOIO
npo¢wuis OoJbioe 3HaAYCHHE OYAyT MMETh JIEMEHTHl y4eOHOT0 Marepuaia Mo OOme XUMUH.
[Ipn u3yyeHum mnpenMera B JaHHOM Cllydae aklEHT OyJeT ciaeinaH Ha OOUIHOCTh METOJIOB
MO3HaHUs, OOIIHOCTh 3aKOHOB U TE€OPUH B XMMHUH M B (PU3MKE: aTOMHO-MOJIEKYJIIpHAs TE€Opus
(MonexkynsipHast Teopuss B (HU3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUM, 3aAKOHBI
TEPMOJUHAMUKH, IEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUH BEIIECTB U IPYroe€.

B T0 %€ BpeMst B cojiep>KaHUU MpeAMETa JUIsl KIIAaCCOB XMMMKO-OMOJIOTHYECKOTo mpoduis
OO yAETBHBIN BeC OyJeT MMETh OpraHuydeckas xumus. B aToMm ciydae mpemocTaBisieTcs
BO3MOXHOCTB Ui 00Jjiee 0OCTOSTENBHOTO PACCMOTPEHUSI XUMUYECKON OpraHU3alluu KIETKU KaK
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZAT, K TpPHUMEPY, TaKHE CTPYKTYpHBIE
KOMITOHEHTBI, KaK JIUMHJbI, OEJIKU, YTJIeBOJbl, HyKIEUHOBBIE KHUCIOTHI U apyrue. [Ipu stom
3HaHUS O COCTaBE€ M CBOMCTBAx IPEACTABUTENEN OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIY’KaT OCHOBOM JJIsl U3y4EHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUs, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHuSi OCHOB HAy4HOIO MHUPOBO33PEHHS, OCBOCHHS OOLIEHAYYHBIX
METO/IOB MTO3HAHHUS U OMNbITA MPAKTUYECKOTO MPUMEHEHHUS HAYUHBIX 3HAHUN U3y4EHUE MpeaMeTa
«XUMHUS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBS3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MPEeAMETHBIX obnacTeil «EcTecTBeHHO-HAayUHbIE TPEAMETHI,
«Marematuka u nHpopMaTuka» U «PyccKuil 131K U TUTEPATYPAY.

[Ipn u3ydenun yueOHOTo mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO U cpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM YypOBHE), 3aaauei
MEPBOCTENIEHHOM 3HAYMMOCTU sBisieTcs (OpMHPOBAaHHE OCHOB HAyKM XHMHHM KakK 0O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JEATEIbHOCTHM YEJIOBEKa MU OJHOro W3
KOMIIOHEHTOB MHPOBOW KyNbTyphl. Perienue 3Toil 3amaun Ha yriayOJI€HHOM YpOBHE H3y4YCHHS
IpeaMeTa NpearoiaraeT peau3anuio TaKuX HeeH, Kak:

e (opmupoBaHuEe NPEACTABICHUN: O MaTEepUaIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAE€MOCTH SIBJICHUU MPUPOJIbI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAYK U
e Bemymie poiu B 00€CleYeHHH YCTOMYUBOTO PAa3BUTHUS YEIIOBEYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, DHEPreTUYECKOW W MUIIeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIMLUMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPruUHU, B
o0ecrieyeHnn palMOHAIBHOTO IIPUPOIOTIOIB30BaHUS, B (dbopMupoBaHUU
MHUPOBO33pEHUs U O0IIeH KyIbTYyphbl UEJIOBEKA, a TAKKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOILIEHHUS K CBOEMY 310POBBIO U IPUPOJHON CPEE;

® OCBOCHHME CHUCTEMBl 3HAHUH, JIEKAIIUMX B OCHOBE XUMHYECKOW COCTABIIAIOLIEH

€CTeCTBEHHO-HAYYHOW KapTUHBl MHpa: (yHIAMEHTAJIbHBIX TMOHATHH, 3aKOHOB H
TEOPUN XUMHUH, COBPEMEHHBIX IIPEACTABICHUM O CTPOCHHUU BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAaJMOJIEKYJISIPHOM, 0
TEPMOJUHAMHYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTAX HPOTEKAHUS XUMHYECKHX



peakuuii, 0 XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAX, 00 00X
Hay4HbIX [IPUHIUIIAX XMMUYECKOTO IIPOU3BOJICTBA;

¢dopmupoBanue y 0OydyaromUXcs OCO3HAHHOTO MOHHMMAaHHS BOCTPEOOBAHHOCTH
CHCTEMHBIX XHMHUYECKUX 3HAaHUH Ui OOBACHEHMS KIIOUEBBIX HICH M mpodiem
COBPEMEHHOM XUMUU, A1 OOBSCHEHUS W IPOTHO3UPOBAHMS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAY4YHYIO IPHUPOAY; TPAaMOTHOTO pelIeHUs] MpoOJieM, CBSA3aHHBIX C
XUMUEH, IPOTHO3MPOBAHUs, AHAJIW3a W OLEHKM C NO3ULUUH OKOJOTHYECKOU
0€30MacHOCTH NOCIEACTBUNM ObITOBON M MPOU3BOJACTBEHHOM AEATEIBHOCTU YEIIOBEKA,
CBSI3aHHOW C XUMHYECKUM MPOM3BOJICTBOM, HCIOJIB30BAHUEM U NeEpepadOTKOi
BEILIECTB;

yrayOneHue NpeACTaBICHUH O HaydHBIX METOJax IIO3HaHUS, HEOOXOJUMBIX s
MpUOOpPETEHUsI YMEHUN OPUEHTHPOBATHCA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX
SIBJICHUM, HWMEKIOIIUX MECTO B IPUPOJE, B MPAKTUYECKOM JEATEIBHOCTH U
ITIOBCETHEBHOM KU3HH.

B nmnane peanuzanuu 1NEpBOOYEPEAHBIX BOCHHUTATENbHBIX M pa3BUBAIOIIMX (QYHKUUN

L[EJIOCTHOM CHUCTEMBI CpellHero oOImiero oOpa3oBaHUsl MpPU HM3YYEHUHU MpeaMeTa «XUMUus» Ha

yTIIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh IMTPUOOPETAIOT TAKKUE II€JIH U 3aJa49H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B TI03HABAEMOCTH SBJICHHM MPUPOJIBI, YBAXEHUS K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMU K OOYYEHHWIO M MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI OOIICUYEIIOBEUECKIX IICHHOCTEH;

pa3BUTHE TIO3HABATENBHBIX  WHTEPECOB, HMHTEIUICKTYaJbHBIX W TBOPUYECKHX
criocoOHOCTEN oOyuaromuxcs, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0o00pa30BaHUI0 M HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHIO YCIEIIHOM
npoecCHOHAFHOW U OOIIECTBEHHOW NESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B 3/I0POBOM 00pa3e KU3HU;

dbopMupoBaHHE YMEHHA W HaBBIKOB Pa3yMHOTO MPHPOJIOINOIB30BAHUS, PA3BUTHE
JKOJIOTUYECKON  KYJIBTYphl,  NPUOOpPETEHUE  OmbITa  OOIIECTBEHHO-TIOJIC3HOM
9KOJIOTUYECKOH eI TeIHbHOCTH.

O6mee YUCJIO YacoB, HNPCAYCMOTPCHHBIX JId HU3Yy4YCHUA XHUMHU Ha YFJ'IY6J'I6HHOM YPOBHC

cpennero oOmiero obpaszoBanusi, cocrabisger 204 ygacoB: B 10 kmacce — 102 4vaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBIEHHE O MHOrooopasuu
OPraHUYEeCKUX COCTUMHECHUMU.

DJNEeKTPOHHOE CTPOCHHE aToMa YIJepoJa: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriepoja. XUMUYecKasl CBsi3b B OPraHUYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX OopOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPpHBIN). THUIbl nepekppiBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYJax
opranuyeckux BemiecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodure.

Teopust crpoeHust opraHuueckux coeauHeHuid A.M. byrnepoBa u coBpemMeHHbIE
MIPEJICTaBJICHMS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUSI OPTraHUYECKUX COEAUHEHUN.
MounekynspHble U CTPYKTypHble (QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpami€HHas, ckeneTHas. WM3omepus. Buabl wu3omepun: CTpyKTypHasd,
MPOCTPAHCTBEHHAA. OJNEKTPOHHBIE A(PGEKTHl B MOJIEKYlIaX OpPraHMYECKUX COEJAUHEHUN
(MHIYKTUBHBIN 1 Me30MepHBII 3 PexTsl).

[IpencraBnenue o kiaccuukanuu OpraHuIecKux BemecTs. [loHsaTHE 0 QYHKIIMOHATBLHOM
rpynne. I'omonorus. 'omonorudeckue psiapl. CucreMaTHueckasi HOMEHKIATypa OpraHu4ecKux
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

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

OKCIepUMEHTAIIbHBIE METO/Ibl M3YYEHUS BELECTB M UX IPEBPALICHHUN: 03HAKOMIIEHUE C
oOpa3laMu OpraHUYeCKUX BEIIECTB U MaTepHalaMu Ha MX OCHOBE, OMbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBjieHUE, OOYIJIMBAaHHE U TOpPEHHE),
KOHCTPYUPOBaHUE MOJIeJIeH MOJIEKYJl OpIraHUYECKHUX BEILECTB.

YrieBoaopoabl.

Aunkanbl. ['omosnoruueckuil psi ankaHoB, o6mas (Gopmynna, HOMEHKIATYpa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yrueposa, 6-cBsa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XUMHUECKUE CBOIMCTBA AJIKAHOB: PEaKLMH 3aMEIIEHUs, U30MEPU3aLUH, TeTUIPUPOBAHHUS,
UUKIM3allUY, [UpOJIM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuui
paluKanbHOIO 3aMEILEHHSL.

Haxoxnenue B npupose. CriocoObl MOJMy4eHUs: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIAaTypa U uzomepus. OCOOEHHOCTH CTPOEHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAaH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) MUKI0aIKaHoB. CrocoObl MOTy4YeHUs U IPUMEHEHUE HUKIOAIKAHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKY/] aJKEHOB, SP’-rMOpUM3AlMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi U TeoMeTprueckas (Iiuc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOEAVHEHHUSA, 3aMEIIEHHUS B O-



IIOJIOKEHUE TPU JABOMHOW CBA3HM, NOJMMEpU3auuu U okucieHus. lIpaBuno MapkoBHUKOBA.
KavecTBeHHbBIE peakiiui Ha ABOMHYIO CBs3b. CHIOCOOBI NOTYYEHHUS M IPUMEHEHHUE AIKEHOB.

Ankamuensl.  Krnaccupukamust — ankagueHoB  (CONPsDKEHHBIC,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO  CTPOCHHS W XUMHUYECKHUX CBOMCTB
conpspKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX JMEHOB.
CriocoObI mosTy4eHHst 1 IPUMEHEHHE alIKaHEeHOB.

AnkuHbl. ['oMONOTHYeCKHiA psiT aTKUHOB, oOmIas GopMyiia, HOMEHKIATYpa U U30MEpUS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl aJIKMHOB, SP-rMOpUAM3AlMs aTOMHBIX
opOutaneii yriepoma. PuzMyYecKue CBONCTBA AJIKWMHOB. XHWMHYSCKHE CBOWCTBA: PEAKIUU
MPUCOEUHEHMS], AUMEpU3allid U TpUMEpHU3aluu, okuciaeHus. KucioTHele CBONCTBA alKUHOB,
HMMEIOLUX KOHIEBYIO TPOIHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TpoilHYIO CBs3b. CriocoObl
MOJIy4Y€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo10posl (apeHsl). ['omomornueckuii psii apeHoB, oo1mas hopmya,
HOMEHKJIATypa U M30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30J1a.
duznyecknue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa OEH30J1a U €ro roMOJOroB: peakluu
3aMeleHusi B O€H30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJuKalle, peaklUHd MpUCOeIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [Ipeacranenue 00 opueHTHPYIOLIEM JAEHCTBUM 3aMEeCTUTENEeH
B O€H30JIbHOM KOJIbII€ Ha MpHUMEpe AJKWIBHBIX PaAUKaloB, KapOOKCUIBHOM, THIPOKCHIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYECKHX
YIJ1€BOJOPO/IOB.

[Ipuponnsrit ra3. I[lonyrasie HedTsaHBIC Ta3bl. HedTh u €€ mpoucxoxacHue. KameHHbIit
YIroJib M TPOIYKTHI €ro mepepadoTku. CrocoObl mepepadOTKH HEPTH: MEPEroHKa, KPEeKHHT
(TepMuYecKui, KatamuTuueckuii), pudopmunr, nmupoiu3s. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIACCAMHU YIJIEBOAOPOIOB.

DJNEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIy, HHUTPOrpYIIly, LUAHOIpynny, aMmuHorpymmy. JlelicTBue Ha
rajloTeHNPOU3BOJHbIE BOJHOTO M  CIUPTOBOIO  pacTtBopa Iménouyd. Bsaumoneiictue
JUTaJIO€HAIIKAHOB ¢ MarHueM M LMHKOM. IloHATHE 0 MEeTalJIoOpraHu4ecKux COEIUHEHUSX.
Hcnonp3oBaHue TraloOreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHHTE3€
OpPraHUYECKUX BEIIECTB.

OKCIIepUMEHTANIbHBIE METOJAbl M3YYEHHUS BEIIeCTB M MX IPEBpAllCHUH: H3ydeHHE
¢u3nyeckux  CBOMCTB  YIJI€BOJOPOAOB  (PacTBOPUMOCTb),  KAaueCTBEHHBIX  peakLuit
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJBI, pacTBOpa
IepMaHraHaTa Kajus, B3aUMOJICHCTBME alleTWJIEHa C aMMHAYHbIM pacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHapy)KEHHE YIJIepoAa W BOJOPOJAa B OPraHUYECKUX BEIIECTBAX,
MOJIydeHHUEe ATUJICHa U H3Y4YE€HUE ero CBOWCTB, O3HaKOMJIeHHe C KoJulekuusmu «HedTb» u
«Yromb», ¢ oOpasnmamu IjactMacc, KaydyyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJI€BOIOPOJOB U TAJIOTEHIPOU3BOAHBIX YTIEBOAOPOIOB.

Kucaopoacoaepxamye oprannieckie COeJUHEHUs.

[IpenenvHble omHOaTOMHBbIE crnupThl. CTpoeHHME MOJEKyl (Ha NIpUMEpe MeTaHoJa U
sTanosa). ['omonorudeckuii psj, odmas popmysa, u3oMepus, HOMEHKJIATypa U KiaccupuKanus.
@u3nyYeCKUe CBOICTBA MPENEIBHBIX OJHOATOMHBIX CIHUPTOB. BomopoaHble CBA3M MEXIY



MOJIEKyJIaMH ~ CIHUPTOB. XUMHUYECKHME CBOWCTBA: PEAKIUU 3aMEIICHMs, JETUIpaTalui,
OKHUCJICHUS, B3aUMOICHCTBUE C OPraHUYECKUMHU U HEOPraHWuYeCKUMH Kuciotamu. KauectBennas
peakuus Ha OJHOATOMHBIE CHUPTHI. JlelicTBHE ATaHOJIa U METaHOJa Ha OpPraHu3M YeJIOBEKa.
CriocoObI MOJTy4eHUsT ¥ IPUMEHEHUE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcobeHHOCTH (DU3HUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHbIe CIHUPTHI — 3TUJICHTJIMKOJb U TIHIEpUH. DPU3NUECKHE W XUMHYECKHE
CBOMCTBA: pEaKIMHM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPTraHUYECKUMH
KHCJIOTAMH, KaUeCTBEHHAs PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieoprmibHOro 3amenienus. JleficTBue Ha opranu3M 4enoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OCH30JIBHOTO sIpa.
Ouznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHosna. KaduecTBeHHbIE
peakuuu Ha ¢enon. Tokcuunocts (eHona. CrocoObl TOJNydyeHUS W TpUMEHEeHHue (eHoa.
®denondpopmanbaeruiHas cMoJa.

KapOonunpHblE COCNUHEHHMS — aNbJCTHABl W KETOHBL. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['oMollorHueckre psbl albIeruj0B M KETOHOB, o0mas Qopmyina,
n3oMepusd M HOMeHkinarypa. Duszndeckne CBOWCTBA QJIbJACTHIAOB W KETOHOB. XHWMHYECKHE
CBOWMCTBA QIBJCTHIOB W KETOHOB: peakiuu mnpucoequHeHuss. OKUCICHUE albJCTH/IOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHbIe KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOEHUS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepus u HOMeHKIaTypa. Pu3ndeckne CBOWCTBA OJHOOCHOBHBIX
MpelebHbIX KapOOHOBBIX KHCIOT. BoJopoaHbie CBS3M MEXIY MOJIEKYJIaMHU KapOOHOBBIX
KUCTIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakuMsl 3TepUPHUKALUHU, PEAKLHUU C
ydacTUeM YTieBOAOPOIHOTO paaukaia. OcoOeHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHATHE
0 MPOU3BOJHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX dupax. MHOroobpazue kapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOWCTB HEIpeAeIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCJOT, AUKApPOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KuciaoT. [IpeacraBurenu BbICIIUX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, MNAJbMUTUHOBAS, OJICUHOBAs, JUHO/NEBAs, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4YEHUs U IpUMEHEeHUEe KapOOHOBBIX KHCIIOT.

Crnosxubie aupsl. ['omonoruueckuit psg, obmas Gopmyna, u3oMepuss 1 HOMEHKIATypa.
Pu3nuecKre 1 XMMUYECKHE CBOMCTBA: THAPOJIU3 B KUCIIOMN U 1IETOYHOM cpelie.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHYECKHUE CBOMCTBA KUPOB: THIPOJIHU3 B KUCIOW U
esoyHoi cpenae. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
KHUCIIOT. JKupbl B IpUpPOJE.

MBpbLT14 KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OOmiass xapakTtepucThka yriaeBoaoB. Kiaccudukanus yriaeBogaoB (MOHO-, ITH- H
nonucaxapuabl). MoHocaxapupl: TJII0OK03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
dusnyeckue CBOMCTBA M HaxoxaeHue B npupone. DorocuHTe3. XHMMHYECKHE CBOMCTBA
[JIFOKO3bl: PEAaKIMU C Y4YaCTHEM CIHUPTOBBIX M alNbJETHMJAHOW TpYII, CHOUPTOBOE H
MOJIOYHOKHCTIOEe Oposkenue. [lpuMeHeHue TIIOKO3bI, €€ 3HaUYeHHWE B JKU3HEACATEIHLHOCTH
opranusma. Jlucaxapujawl: caxapo3a, MajabTO3a M JIAKTO3a. BoccTaHaBIuBawIINEe U
HEBOCCTAHABIMBAIOLME Jucaxapulibl. ['maponus aucaxapuaoB. HaxoxxneHue B mpupone u



npuMmeHenue. [lonncaxapuapl: Kpaxmal, INIMKOTeH M Leiunoio3a. CTpoeHue MakpOMOJIEKYI
KpaxMaja, TJUMKOIeHa M Le/uitosio3bl. du3nueckue CBOHCTBA Kpaxmajga U LEJUIIOJIO03BL
XUMHUYECKME CBOMCTBA Kpaxmaja: TMIAPOJIA3, KAYECTBEHHAs PEeakius C MOJAOM. XUMUYECKHUE
CBOMCTBA LEJTIOJIO3BI: THAPOJIH3, TOTydeHHe 3(pupoB 1emunoo3bl. [IoHsTHe 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCHEepUMEHTAIbHBIE METOJbl M3Yy4YeHHUs BEIIECTB M UX IMPEBpAIICHUIN: PacTBOPUMOCTH
pa3IUYHbIX CHOUPTOB B BOJE, B3aMMOJEICTBHE 3TaHONA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CoupTa B ajJbJETU] Ha pacKaJI€HHOM METHOW NPOBOJIOKE, OKUCJIEHHE ATUJIOBOIO CIHpTa
JUXPOMATOM Kaylus (BO3MOYKHO MCIOJIb30BaHUE BHUJIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMM Ha
anpJeruipl (¢ ruapokcuiom auaMmmuncepeopa(l) u rugpoxcuaom meau(ll)), peakius rouneprsa
¢ ruapokcuoM Menu(ll), xumuyeckrue cBOMCTBa pacTBOpa YKCYCHOUM KHCIOTHI, B3aUMOJICHCTBUE
pacTBopa TIIIOKO3bI ¢ Tuapokcuaom meau(ll), B3aumoseiicTBue Kpaxmana C HMOJOM, PEIICHHE
AKCIEPUMEHTAJIbHBIX 33]1a4 10 TeMaM «CnupThl U (eHouby, «KapOoHoBble KHUCIOTHI. ClI0XKHbBIE
3(huUpBI».

A3oTcoaep:kalye oprannyeckne coeANHeHusl.

AMHUHBI — OpraHM4YecKHWe TMpOW3BOJHBIE amMmuaka. Kiaccudukamus  amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TTIEPBUYHBIC, BTOPUYHBIC U TpeTHYHBIC. CTpOECHUE MOJIEKY,
obmas ¢dopmyia, u3oMepus, HOMEHKIaTypa U (PU3NUECKHe CBOMCTBA. XMMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIC CBOMCTBA, AJKIJIMPOBAHHME, B3aMMOJICHCTBHE TMEPBUUHBIX
aAMUHOB C a30TUCTOMN KHUCA0TON. COMNMM aIKMIIaMMOHHS.

AHWINH — IPEACTAaBUTEIh AMUHOB apoMaTuyeckoro pana. Ctpoenue anuiavHa. BzanmHoe
BIIUSIHUE TPYII aTOMOB B MoJIeKyine aHuiauHa. OcOOEHHOCTHM XMMUYECKUX CBOWCTB aHWIIMHA.
KauectBennsle peakuuu Ha aHWiuH. CrnocoObl TOJMy4YeHHs W TpPUMEHEHHe amuaTHUYecKUx
amuHOB. [lonyuenue anuIMHA U3 HUTPOOEH30IA.

AmvuHokuciotel. Homenkmarypa u  wu3omepusa. OTthaenbHble TPEACTABUTENH -
AMUHOKHCIIOT: TJIMUWH, aJlaHWH. PU3ndecKue CBOMCTBA aMUHOKHUCIOT. XMMHUYECKHE CBOMICTBA
AMUHOKHCIIOT Kak aM(pOTEepHBIX OPraHWYEeCKUX COCIUHEHUN, peakius MOJMKOHACHCAIUH,
oOpa3oBaHue NENTHAHON CBsA3HU. buonornyeckoe 3HaueHne aMHUHOKHUCIOT. CHHTE3 U THUAPOJIN3
MENTHJIOB.

benku xak npupoansle nonumepsl. [lepBuuHas, BTOpHUYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: THAPOJIU3, JEHATYypalus, KaueCTBEHHBIC PEaKIUu Ha
OemnKu.

DOKCHEpUMEHTAIbHBIE METOJIbl M3YYEHMsI BELIECTB U MX IMPEBpALICHUI: PacTBOPEHHE
0enKkoB B BOjIe, JIeHATypalusi OCJIKOB MPH HArpeBaHWH, LIBETHBIC PEAKIMU Ha OENKU, pelIeHue
SKCIIEPUMEHTANIbHBIX 33Ja4 MO0 TeMaM «A30TCOJEp)KAIUE OPraHUYECKHE COCIUHEHUS» U
«Pacnio3HaBaHue OpraHU4YEeCKUX COCTUHEHUI.

BricokomosIeKyJISIpHBbIE COCAUHEHUS.

OCHOBHBIE TOHSATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpU3aLHU, CpeAHsss MoJeKyilspHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIJIIPHBIX COEIMHEHNUN — OJIMMEpU3aIUs U MOJUKOHICHCALUS.

[TonumepHsbie MaTepuaibl. [1nacTmaccel (TOMATUIICH, MOJIMTIPOTIUIIEH,
MOJIMBUHUIIXIIOPU/I, MOJIUCTUPOJL, MOJINMETHJIMETaKpHIIaT, MOJINKAPOOHATHI,
noymdITIIIeHTepedTanaT). Y Tunm3anus u nepepaboTka MiacTuka.



DOnacToMepbl:  HATypaJIbHBIM  KaydyK, CHHTETHYECKHE Kaydykd (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30TTPEHOBBIN) U CUIMKOHBI. Pe3unna.

Bonokna: HarypajibHbIE (XJIOIOK, HIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAlPOH U JIABCaH).

[lonumepsl  cnenManbHOrO  HazHaueHUsl (TeJOH, KeBJap, 3JIEKTPONPOBOJSIINE
[IOJIUMEPBI, OHOpa3IaraeMble OJUMEPHI).

DKCIepUMEHTAJIbHBIE METO/Ibl M3YYEHHUs BELIECTB U UX IPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3maMu TMPHUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcCC, KaydyKOB, pELICHHE
AKCIEPUMEHTAJIbHBIX 331a4 10 TeMe «Pacro3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3aaum.

Haxoxnaenne MonekyaspHOd (popMyibl OPraHUYECKOTO COEIMHEHUS 10 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIUX B €r0 COCTaB, HAXOXICHHUE MOJEKYISPHONH (OpPMYiIbl OPraHUYECKOro
coeMHEHUsT o0 Macce (00BEMY) MPOJYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) IPOYKTOB peaKLUU W/WIN UCXOIHBIX BELIECTB, YCTAHOBJIEHNUE CTPYKTYPHOU (POPMYIIbI
OpraHMYECKOTO BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB MOJIY4YEeHMS,
oTpe/iesieHUe JI0JIM BBIXOJA MPOJIyKTa PEAKIIMH OT TEOPETUUYECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanusanus MexnpeIMeTHBIX CBA3€H NPU U3ydEHMM opraHndeckod xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, MPUHSTHIX B OT/AEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTecTBEHHO-HAyYHBbIE TOHATHA: SIBJICHHME, Hay4dyHbIM (akT, TUIOTE3a, TEOpus,
3aKOH, aHalM3, CHHTE3, Kiaccu(uKkauus, HaOMIOJeHHE, HU3MEpEHHUE, SKCIIEPUMEHT, MOJEIb,
MO/JIETMPOBAHHUE.

®duszuKa: Marepusi, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJad, SHEPreTHYECKUM
YpOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3WYECKHE BEIMYUHBI,
€AMHULBI U3MEPEHUs1, CKOPOCTb, SHEPIHs, Macca.

buonorus: kierka, opranusM, SKocucTema, ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUI TUTAHUSA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHE, OCNKH,
YTJIEBOBI, KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadust: mosne3Hbie UCKOMaeMbIe, TOIUIHUBO.

TexHOJOrHs: MUIIEBbIE MPOAYKTHI, OCHOBbBI PAllMOHAIBHOIO MTUTAaHUs, MOIOIINE CPE/ICTBA,
MaTtepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBILIAS N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX sifep. XUMHUUYecKHil anemMeHnT. M3otonel. CTpoeHHe 31eKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTUYECKHE YPOBHM U TMOIAYPOBHHU. ATOMHBIE
opoutanu. Krnaccupukamnus XUMHYECKHX dJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenenenue
AJIEKTPOHOB TIO aTOMHBIM OpOHTANsIM. ODIEKTPOHHbIE KOH(MUTYpallMu aTOMOB D3JIEMEHTOB
MEepPBOr0O—4YEeTBEPTOTO TEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpau HOHOB. DIIEKTPOOTPULIATEIHHOCTb.

[lepuomnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX dnemeHToB ..
MenneneeBa. CBsi3b NEpUOJMYECKOTO 3akoHa U [lepmoanueckoll CHCTEMBl XUMUYECKUX



3JIEMEHTOB C COBPEMEHHOM TEOpued CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX M CIJIOKHBIX BEHIECTB MO TIpynnam u
nepuojam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

Xumuyeckasi CBsi3b. BUIbl XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METAJJIMYECKasl.
MexaHu3mbl 00pa30BaHus KOBAJCHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHEPTHs
u anuHa cBs3u. [lomsipHOCTh, HaNpaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOU cBsi3u. KparHbie
cBsA3U. BonopoaHas cBsA3b. MeKMOIEKYIAPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP M BaJIGHTHBIE BO3MOKHOCTH AaTOMOB. CBSi3b AJIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPHUYECKMM CTPOCHHEM (Ha NpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBinenre o0 KOMIUIEKCHBIX coeAuHeHusiX. (CocTaB KOMIUIEKCHOIO  HOHA:
KOMIIJIEKCOOOpa3oBareib, JMraHAbl. 3HAuY€HHWE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOPJIMHAITMOHHON XUMUH.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOTO CTpPOEHHs. THUIbl KpPUCTAIITMYECKHX
pemETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonsitne o aucnepcHbIx cucreMax. Mctunnsie pactBopsl. [IpeacraBienue o KOJTOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIIEHTpAIMM pPAacTBOPOB: MaccoBas [OJsl BEIECTBa B
pacTBope, MoJjsipHas ~ KOHIEHTpauus. HachlllleHHble ¥ HEHachIUIEHHbIE  PacTBOPHI,
pactBopuMocTb. KpucramioruapaTsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYEeCKUX BeUIeCTB. |pUBHANbHBbIE Ha3BaHUSA
OT/ENBHBIX NPEICTAaBUTEIECH HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XuMuueckux peakifii B HEOPraHWYECKOW U OPTaHUYECKONW XUMUHU. 3aKOH
COXpaHEHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPAIICHUS SHEPTUU MPU XUMUUYECKHUX
peaknusix. TernoBbie 3 (ekTs XuMuyeckux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (hakTOpoB. ['OMOTeHHBIC
U rereporeHHsle peakunu. Katanus u karaauzaTtopsl.

OOpatumbple u  HeoOpaTuMmble peakuuu. XuMudeckoe paBHoBecue. KoHcTanTa
XUMHUYECKOTO paBHOBecHs. (DAKTOpHI, BIMSIOIIUE HA IOJOKEHUE XUMHYECKOTO PABHOBECHS:
TeMIIepaTypa, JaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYyrOUIMX B peakuuu. [Ipumunun Jle
[arense.

OnextponuTtnueckas guccouuanus. CuibHble W cinabble  37eKTposiuThl. CTeneHb
muccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHasl, 1ienouyHas. BogopoaHsii
nokazatenb (PH) pactBopa. I'maponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHUCIUTENb U
BOCCTaHOBUTENb. lIpoliecchl OKHUCIEHMST M BOCCTAHOBJICHHA. BakHellllne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIEKTPOIU3 paCTBOPOB U PACIUIABOB BEIECTB.

DKCHepUMEHTaIbHbIE METOAbl HM3YYEHHsI BEIIECTB M HMX NPEBPAICHUI: pa3lioKeHHE
MEePOKCHJAa BOJAOPOJAa B MPHUCYTCTBUM KaTalnu3aTopa, MOJAEIN KPUCTAUIMUECKUX PEIIETOK,
IIPOBEJCHUE pEaKIMid HMOHHOTO OOMEHa, OIpeleNieHHe CpeAbl pacTBOPOB C TOMOIIbIO
WHJMKATOPOB, U3yUEHUE BIUSHUS PA3IHUHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckast xummus.



ITonoxxenne HemeraioB B llepuoguyeckod cucreme XuMH4YeCKMX 3ieMeHToB JIM.
MengeneeBa M OCOOEGHHOCTH CTpPOCHHA HUX aToMoB. (DU3HYECKHE CBOWCTBA HEMETAJUIOB.
AJIIOTpOIUs HEMETAIUIOB (Ha IMpUMepe KUCIopoa, cepbl, ocdopa u yriaepona).

Bonopon. INomydenne, ¢u3ndeckue ¥ XUMUYECKUE CBOWMCTBA: PEaKIUU C METALIAMH H
HEMETaJIaMH, BOCCTAHOBUTEIbHbIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

l'anorensl. HaxoxkneHue B mpHpoJe, CIIOCOOBI MOJMyYeHUs, (PU3UUECKUE M XUMHUYECKHE
cBoiicTBa. ['asoreHoBOOPOAbl. BakHeWIIne KHUCIOPOACOEPKAIIME COCIUHEHUS TaJOr€HOB.
JlabopaTopHbIe U MPOMBIIUICHHBIE CIIOCOOBI MOJTy4YeHUs rajoreHoB. [IpuMeHeHne rajoreHoB u
HX COCMHECHUM.

Kucnopon, o3oH. JlabopaTopHble M MPOMBINUIEHHbIE CIIOCOOBI MOJYYEHUSI KHUCIOPOJa.
dusnyeckue W XMMHYECKHE CBOWCTBA W TPUMEHEHHE Kuciaopoia U o30Ha. OKCHUIBI U
TIEPOKCHU/IBI.

Cepa. Haxoxxnenue B TpHpoje, CIOCOOBI MONYYCHHS, (DU3UUECKHE U XUMHUUYECKHE
cBoiictBa. CepoBonopos, cyabuasl. Oxcun cepoi(1V), okeun cepsl(VI). Cepuucras u cepHas
KHCJIOTBI U uX coiu. OCOOEHHOCTH CBOMCTB CepHOUMl KHCIOTHL I[lpumeHeHue cepsl u €&
COEIMHEHU .

Azor. HaxoxneHue B mpupojie, CrnocoObl MONydeHus, (u3nueckue U XUMHUYECKHe
cBoiicTBa. AMMuak, HUTpuAbl. OKcHAbl a30Ta. A30THCTasg W a30THAsA KHUCIOTHI U HMX COJIH.
Oco0OeHHOCTH CBOWCTB a30THOW KHUCTOTHI. [IpuMeHeHHme a30Ta W €ro COeIWHEHHWH. A30THBIE
yaoOpeHwusI.

®dochop. Haxoxnaenwe B mpupojae, CrocoObl MOMydeHHS, (PU3NUECKUEe M XUMHYECCKHE
cBorictBa. Dochuasr u dochun. Oxcuasr dochopa, dochopHas kuciora u e€ CoJu.
[Ipumenenne pocdopa u ero coennuennit. ochopHbie y1oOpeHus.

VYrinepon, HaxoXACHHUE B TMpUpoJe. AJUIOTpONHbIe Moaubukanuu. Puznyueckue u
XHUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepomoMm. Oxcun yriepoma(ll),
okcun yriepoaa(lV), yroinbHas Kuciota M €€ COJIM. AKTHUBHUPOBAHHBIA YIroJib, aJCOPOITHSI.
Oymnepensl, rpadeH, yraepoiHsle HaHOTPYOku. IlpuMeHeHHMEe MPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTIEPOJIOM, U €T0 COSAMHEHHI.

Kpemuuii. Haxoxzaenue B mnpupoje, crocoObl MOJydeHUs, (pU3MUecKre U XUMHYECKHe
cBoiictBa. Oxcun kpemuus(1V), kpemMHueBast KUCIIOTa, CUIMKAThI. [IpuMeHeHue KpeMHUS U €ro
coenuHeHuil. CTEKII0, €ro MoJiydeHue, BUIbl CTEKIIA.

[Tonoxenue MeramoB B [lepuoanueckoii cucreMe XMUMHUECKUX 371eMeHTOB. OCOOEHHOCTH
CTpOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTa/uioB. Obiue ¢pu3ndeckre CBONCTBAa METAJLIOB.
[Ipumenenne MeTaioB B ObITY U TexHHKe. CIIaBbl METAILIOB.

DNEeKTPOXUMHYECKUNA P HampspkeHud MeTtaioB. OOmme crnocoObl  MOTy4eHHS
METAJJIOB: TUAPOMETAILTYPTHUsl, TUPOMETALTypTusl, AeKTpoMeTaityprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

Oo6mas xapaktepuctuka MetamwioB |A-rpymmbr [lepuoanueckoit cuCTeMbl XUMHYECKHX
aneMeHTOB. Hatpuii u xanuii: monaydeHue, Gpusndeckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAUHEHUH.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer [leprogudeckoid cucTeMbl XUMHYECKHX
JJIEeMEHTOB. Maruuii u KanblMii: TOJdy4eHue, ¢GU3MYecKue U XHUMHYECKHe CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeNnHeHnH. JKECTKOCTh BOMIBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJIOMUHUI: TIOTy4YeHue, (PU3NUECKUe M XMMHUYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeOUHEHUH. AMMOTEpHBIE CBOMCTBA OKCHAA W THUAPOKCHIA ATIOMUHHS,
TUIPOKCOKOMILIIEKCHI AJIFOMUHUS.

OOmast xapakTepucTuka MeTaioB mNoOouHbX noarpynm (B-rpymm) Ilepuoanueckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyeckue U XMMUUYECKHUE CBOMCTBA XpoMma U ero coequHeHui. OKCuabl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U qUXpoMaTbl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

®u3nyeckue M XMMHMYECKHME CBOWCTBA MapraHua M €ro COeIMHEHHMH. Baxuenmmue
coenunenus mapranua(ll), mapranua(lV), mapranuna(VI) u mapranuna(VIl). Ilepmanranar xanus,
€ro OKHUCIIUTENIbHbIE CBONCTBA.

duznyeckue U1 XMMUYECKHE CBOMCTBA JKeje3a U ero coequHeHui. OKCH b, THAPOKCUABI U
cosmm xkene3a(ll) u xeneza(lll). [lomyuenue u npuMeHeHue xKeje3a U ero CIijIaBoB.

®uU3nYeCcKUe U XUMUYECKUE CBOMCTBA MeIIU U €€ coenrHeHuil. [lonyyenrne u npumeHenmne
M€JIU U €€ COCIMHEHHN.

[uuk: nomyuenue, GU3NUECKHUE U XUMHYECKHE CBOMCTBA. AM(DOTEpHBIE CBONCTBA OKCHIA
Y THJIPOKCHJIA ITUHKA, THAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne HuHKa U ero COeIMHEHUH.

DKClepUMEHTANIbHbIE METOJbl H3YYEHHs BEIIECTB M MX MPEeBpalICHUI: H3ydeHHe
00pasIoB HEMETANJIOB, TOpeHue cephl, (ochopa, xenesa, MarHus B KUCIOPOJE, H3YUYCHHE
KOJUIEKIIMM «MeTayulbl M CIUIaBbl», B3aMMOJICHCTBUE IEJIOYHBIX M IEJIOYHO3EMENIbHBIX
METaJJIOB C BOJOW (BO3MOKHO HCIIOJIb30BaHHE BUAECOMATEPHUAIOB), B3aUMOACHUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMU KHUCIJIOT U IIEJI04Yel, KaUeCTBEHHBIE PEAKI[MM Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOJOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THIPOKCUAOB AIFOMUHUSA U IIUHKA C
pacTBOpaMu KHCIIOT M LIEN0YEH, PEeIICHHE SKCIEPUMEHTAIBHBIX 3aa4 M0 TemaM «l ajJoreHs»,
«Cepa u e€ coequHEHUsD», «A30T U Qochop U UX coeTMHEHUN», «MeTalTbl IIaBHBIX MOATPYII,
«MeTtamibel MOOOYHBIX TOATPYIIID.

XuMHus U KU3Hb.

Ponp xumun B o0GecrieueHUN YCTOWYMBOTO pa3BUTHA delloBeuecTBa. [loHsTHE O HAaydyHBIX
METOJax IIO3HaHUS M METOJOJIOTMM HAay4dyHOro wuccienoBanus. Haydynesle mnpuHIMIBI
OpraHu3alii XUMUYECKOTO MPOu3BOACTBA. [IpoMbIlIieHHbIE CHOCOOBI MOMYYEHHS BaKHEHIINX
BEIIECTB (HA MpUMepe MPOM3BOJCTBA aMMHUaKa, CEPHOU KHUCIOThI, MeTaHoJa). [IpoMblineHHbIe
CHocoObl MOJYYEHHUS] METAIOB M CIUIABOB. XUMHUECKOE 3arps3HEHUE OKpYXKaIoUel cpeabl U
ero nocneactsus. Posb xumun B 00ecriedeHIH SHEPreTHIeCKO Oe30MacHOCTH.

Xumusi U 300poBbe denoBeka. JlekapcTBeHHble cpeactBa. lIpaBuna wucnosib3oBaHuUs
JIEKapCTBEHHBIX MpenaparoB. Poyib XUMHUM B pa3BUTUU MEAUIUHBI.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe 100aBKu. Pons xumuu B obecnieueHun
MUIEBOM 0€30MMacHOCTH.

Kocmernueckue u mapgromepHsle cpeactBa. beitoBas xumus. [IpaBuiia Ge3omnacHOro
MCIOJIb30BAaHUS TPenapaToB ObITOBOM XMMHUHU B TIOBCEIHEBHON KHU3HH.

XUMUS B CTPOUTEIBCTBE: BXKHEUIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

Xumus B cenbckoM Xxo3siiicTBe. Opranndeckrue 1 MUHEpalbHble yI00peHusl.

CoBpemMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepamuKa. MaTepuasl
JUI 3NeKTpoHuKU. HaHnoTexHoorum.

Pacuérnbie 3amaun.



Pacuérbl: macchl BeliecTBa MM 00bEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) MPOIYKTOB PEAKLMHU, €CIM OJHO W3 BEUIECTB HMMEET NpHMecH, Macchl (00BbEéMma,
KOJIMYECTBA BELIECTBA) MPOJAYKTAa pEaKlUHu, €CIM OJHO M3 BELIECTB JAaHO B BUJE pacTBOpa C
ONpPEAECNIEHHON MAacCOBOM JI0JIEd PACTBOPEHHOIO BEUIECTBA, MACCOBOM JOJM M MOJISIPHOU
KOHLIEHTPALlMK BEIIECTBA B PACTBOPE, JOJM BbIXOJAa NPOJAYKTa pPEaKUUU OT TEOPETHUECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€H MpH U3y4eHHH OOIIeH M HEOPraHUYeCKOW XMMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecTecTBEHHO-HAay4YHbIE TOHSATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, KiIaccCupuKauus, TMEePUOJUIHOCTh, HAOIIOJEHHE, HW3MEpEHUE,
AKCIEPUMEHT, MOJIEb, MOJCITUPOBAHUE.

®uznka: marepusi, MHUKPOMHpP, MaKpOMHUp, aToOM, 3JE€KTPOH, MPOTOH, HEUTPOH, HOH,
M30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJa, SHEPreTHYECKU YPOBEHb, BEIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEIIEeCTBA, WJICAIbHBI Tra3, (U3WYECKHe BEIUYMHBI, EIUHMIIBI
U3MepeHus, CKOPOCThb, IHEPIHsl, Macca.

buonorus: knerka, oOpraHusM, 3KocucTema, Ouocdepa, MeTabONM3M, MaKpo- |
MHUKPO3JIEMEHTBI, O€NKU, KHUPBI, YIJIEBOJbI, HYKICHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEILIECTB U MIOTOK 3HEPTHU B IKOCUCTEMAX.

I'eorpadusi: MuHepabl, FOpHbIE TOPO/IbL, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorMs: XMMHUYECKas NMPOMBIIUIEHHOCTb, METAJUIYPrusi, CTPOUTEIbHBIE MaTCpUAIbI,
CENIbCKOXO3SMICTBEHHOE IPOM3BOJCTBO, IMHILEBAs I[POMBIIUIEHHOCTh, (hapMaleBTHYECKast
IIPOMBIIIIJIEHHOCTD, IIPOU3BOJCTBO KOCMETHYECKUX IIpEnapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTEPHAJIOB, 3JICKTPOHHAS IPOMBIILIIICHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

B cootBeTcTBUM € CHCTEMHO-/IEATENBHOCTHBIM MOJXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpeaMmera «XHMHsS» Ha YpPOBHE CpEAHEro ooOmero oOpazoBaHHS
BBIJICTICHBl  CIICAYIOIIAE COCTABISIIONIME: OCO3HAHME OOYYalOIIMMHUCS  POCCHUICKOU
IPaXIAaHCKOW HWAEHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOSITEIbHOCTH U
CaMOOIIPE/ICTICHUI0; HaJIMYyue MOTHBAalMM K OOy4YeHHUIO; TOTOBHOCTb M CIHOCOOHOCTh
oOyyaroumxcs pPYKOBOJCTBOBAThCS MHPHUHATHIMU B OOIIECTBE MpaBUIaMH U HOpPMamu
MOBEICHNS; HAJU4ME IPaBOCO3HAHUS, HKOJIOTMYECKOW KYJIbTYpPbI; CIOCOOHOCTH CTaBUTh
L[EJIU U CTPOUTH KU3HEHHBIE TJIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS npeameTa «XUMHUD» OTPAXKAIOT
c(OpMHUPOBAHHOCTH OIbITa MO3HABATEILHOW U MPAKTUUYECKON JIEATEIBHOCTH O0yJaromInXcs
B IIpoliecce peaan3auu 00pa3oBaTeaIbHON JesITeNbHOCTH.

JInaHOCTHBIE pe3yabTaThl OCBOEHUS npeameTa «XUMHUD» OTpa)xaroT
c(OpMUPOBAHHOCTH OIbITa MO3HABATEILHON M MPAKTUYECKOW NEATENbHOCTH 00Yy4aromuXcs
B IIpoliecce peajan3alii 00pa3oBaTeabHON AeSITEeTbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HAHHSA OOYyYaroImIMMHCS CBOMX KOHCTUTYLIMOHHBIX TIIpaB U O0O0s3aHHOCTEH,
YBa)KEHHsI K 3aKOHY U TIPABOIIOPSAJIKY;

MIPEJICTaBJICHHS] O COLMATIBHBIX HOPMaX M MpaBWJIaX MEXIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEJBHOCTH IMPHU CO3/JaHUU Y4eOHBIX
MIPOEKTOB, PEIICHWU Y4YEOHBIX U TO3HABATENbHBIX 3a]a4, BBIIIOJHEHUH XUMHUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH MOHHUMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbI
JPYTUX MpU aHAIKU3€ Pa3INYHbIX BUIOB yUeOHOM NS TENbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K MCTOPUUYECKOMY M HAyYHOMY HACIIEHIO0 OTEYECTBEHHOMU
XUMHUH;

YBXKEHHUS K MPOIECCY TBOpUYECTBA B 00JaCTU TEOPUU U MPAKTHUECKOTO MPUIIOKCHHUS
XMUMHH, OCO3HAHUSA TOTO, YTO JaHHBIE HAYKU €CTh PE3YJbTaT JJIUTENIbHBIX HAOIIOJICHU,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTUKOB;

WHTEpeca W TI03HABATEIbHBIX MOTHBOB B TOJy4YEHHMH M TOCIEAYIOIIEM aHaju3e
MH(OPMALIUU O TIEPEIOBIX JOCTHKEHHSIX COBPEMEHHOW OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHUBAaTh CHTYallUHM, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE MOBEICHHME M INOCTYINKH CBOMX TOBAPHUIIEW C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMHUpPOBaHHSA KYJbTYPHI 310POBbS:



MOHMMAaHUS LEHHOCTEH 370pOBOro M Oe3omacHOro obpasza >KW3HH, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroieHHs TpaBuiI 0€30MaCHOTO OOpaIleHus ¢ BEIIeCTBAMU B OBITY, TOBCEIHEBHOMN
KU3HHU, B TPYJIOBOU JIEATEIHHOCTH;

MMOHUMAHUS I[CHHOCTH MPaBWJI HHIWBUIYATBHOTO M KOJUICKTHBHOTO O€301acHOIO
MTOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEACTBHIA U HEMPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aIKOTOJIS,
HapKOTHUKOB, KYpEHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIICTEHTHOCTH B Yy4eOHO-HCCIIEIOBATCIILCKONW JIEATSIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH M IPYTUX BUIAX JICATEITHBHOCTH;

YCTAHOBKM Ha AaKTHMBHOE YYacTHE B PEHICHUHM MPAKTHYCCKUX 33]a4 COIHAILHOM
HAIPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIBI);

WHTEpeca K MPAKTUISCKOMY M3yUYSHHIO MPOPECCHI Pa3IMuyHOTO POJia, B TOM YHCIIC Ha
OCHOBE IIPHUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBOXCHHSI K TPYTY, JIOASIM TPYJia U pe3yibTaTaM TPYAOBOH JeSATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIAYAIBHOW TPACKTOPUH OOpa30BaHMS,
Oynymei mnpodeccun €W peamu3anii COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C  y4ETOM
JUYHOCTHBIX HHTEPECOB, CITIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

OKOJIOTUYECKH  IIeNIeCO00pa3HOr0  OTHOUICHHsT K  TPUPOAE KaK  HCTOYHHKY
CYIIECTBOBAHMS XKHU3HHU Ha 3eMIIe;

MOHMMaHUS  TJIO0AJTBHOTO  XapakTepa  SKOJOTUYECKHX  TPOOJeM,  BIHMSHUS
HKOHOMHUYECKUX MPOIIECCOB HAa COCTOSTHUE TIPHUPOTHON U COIIMATILHOM CpPEJIbI;

OCO3HAHHS HEOOXOJMMOCTH HCIIOJB30BAHMS JOCTIDKEHUH XHMHU ISl PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MTPUPOIOIOIB30BAHNUS;

AKTHUBHOTO HETIPUATHUS NEHCTBUH, IPUHOCAIIMX BPEI OKPYKAIOIIeH MPUPOIHON cpejie,
YMEHUS MIPOTHO3UPOBATH HeOIaronpusITHHIC IKOJIOTUYECKUE MOCTICICTBHS
MPEIPUHIMAEMBIX ICHCTBHIA U MPEIOTBPAIATh HX;

HAJIMYHS Pa3BUTOTO SKOJIOTUYECKOTO MBIIUICHHS, YKOJIOTUYESCKON KYyJIbTYpPBI, OIBITA
JESTEIBbHOCTH JKOJOTHUYECKOW HAINpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAaThCSI UMH B
M03HABATEIbHON, KOMMYHHMKATUBHOW W COIMAJBHON IpPAaKTHKE, CIIOCOOHOCTH W YMEHUS
AKTHBHO MIPOTUBOCTOSTH UICOIOTHU XeMO(poOuu;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PCHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
0OIIECTBEHHOM MPAKTUKH;

MOHUMAaHHS Cleun(UKH XUMHUU KaK HayKd, OCO3HaHHs €€ ponu B (OpPMUPOBAHUU
paIMOHAJIbHOTO HAYYHOTO MBIIUICHHS, CO3JaHUHM IIEJIOCTHOTO TMpEJICTaBiICHHUs 00
OKPY)KaIOIIeM MHpe Kak O €JAWHCTBE MPUPOIbI U 4YEIOBEKa, B TO3HAHUU TMPHUPOIHBIX
3aKOHOMEPHOCTEH U pPelIeHrnu IpoOiieM COXpaHeHHUs PUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMUH JUII COBPEMEHHOW IUBUIIM3AINU: B €€
T'yMaHUCTHYECKOW HAMPABICHHOCTH W BaXKHOUM POJIH B CO3/IaHUU HOBOU 0a3bl MaTepUaTbHOMN
KYJIBTYPbl, B PEIICHHH TJIOOANbHBIX MPOOJIIEM YCTOWYMBOTO pPA3BUTHS YEIIOBEYECTBA —
CBIPBEBOM, HSHEPreTUYECKON, MHIIEBOM ¥ HSKOJOTHYECKON Oe30MacHOCTH, B Pa3BUTHH



MEUIIHBI, 00ECIICUEHUH YCIOBHIA YCIICITHOTO TPyAa M 3KOJOTHYECKH KOM(OPTHON KU3HU
Ka)KIOro WieHa OO0IIeCTBa;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TIMOHUMAHHs CYIIHOCTH METOJIOB TIO3HAHMUS,
WCIOJIb3YEeMBIX B €CTECTBEHHBIX HAYKaxX, CIIOCOOHOCTH WCIOJbL30BaTh MOJTyYaeMbIe 3HAHUS
Ul aHaM3a W OOBSCHEHUS SIBJICHHH OKDPYKAMOIMIET0O MHUPAa W TPOUCXOAAIIUX B HEM
W3MCHCHHI, YMEHUS JieJaTh OOOCHOBAaHHBIC 3aKIIOYCHHUS HAa OCHOBE HAy4YHBIX (AaKTOB U
HUMEIOIINUXCS JJAHHBIX C HENbIO MMOJYICHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIFHO HCIOJB30BaTh XMMUYCCKUE 3HAHUS IS PEIICHHS
po0JIeM B pealibHBIX KHU3HEHHBIX CHTYAIUSX;

WHTEpeca K MO3HAHUIO, HCCIIE0BATEIBCKOM JISATEILHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M caMOOOPa30BaHHIO, K
AKTHBHOMY TIIOJIyYCHHIO HOBBIX 3HAHMH [0 XHMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTSMU;

WHTEpeca K OCOOCHHOCTSM TpyAa B pPa3HYHBIX chepax mpodecCHoHaATHHON
JIEATETLHOCTH.

METANIPEAMETHBIE PE3YJIbTATbI

MeranpeameTHble pe3yibTaTbl OCBOCHHS MPOTPaMMBI IT0 XUMHH HAa YPOBHE CPEJIHETO
o01rero 00pa3oBaHUs BKIHOYAIOT:

3HaYMMBbIE IS (POPMHUPOBAHUST MUPOBO33PEHUST 00YUAFOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXnpeaMeTHbIe) OOIICHAYYHBIC TOHSTHS, OTPAXKAIOIINE IEJTOCTHOCTh HAYYHOU KapTHHBI
MUpa U cnenu(UKy METOJOB MO3HAHUS, HCIIOJIB3yEMbIX B €CTECTBEHHBIX HAayKax (Marepws,
BEIIIECTBO, SHEPIHs, SBJICHUE, IMPOIECC, CHUCTeMa, HAy4YHBIH (HaKT, MPHHIUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIEIOBaHNE, HAOIOICHHE, U3MEPEHHE, YKCIICPUMEHT U
Apyrue);

YHUBEpCaJbHbIE  Yy4eOHbIC  JeWcTBUsA  (MMO3HABATEIbHBIE, KOMMYHHUKATHUBHBIC,
perynsTuBHbIE), obOecneunBaronie (HopMUpoBaHHE (QYHKIIMOHAIBHON TPAaMOTHOCTH U
COLMAIBHOM KOMITETEHITHH 00yYarOIuXCs;

CIOCOOHOCTh  OOYYAIOMIUXCS  HCIOJb30BaTh OCBOCHHBIE MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPEHYCCKHE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC JICHCTBHS B IMO3HABATEIBHON U
COLIMAIBHOM MIPAKTHUKE.

MertanpeaqMeTHbIe Pe3yJabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YYCOHBIMH
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHSMHU.

Ilo3HaBaTebHBIE YHHBeEPcAIbHbIE YUeOHbIE eliCTBUS

1) 6a3oBble JOTHYeCKHE TeCTBUS:

CaMOCTOSITENIbHO (OPMYIUPOBATH U AKTyallM3UPOBATh MPOOJIEMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

ONpEeNeNATh LENN JEATEIbHOCTH, 33J1aBasl MapaMeTpbl U KPUTEPUH UX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

WCIIOJIb30BATh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTMUECKOTO MBILIIJICHUS: BbIACIATDH
XapaKTepHble TPU3HAKK TMOHATUA M YCTAHABIMBATH HX B3aUMOCBSI3b, MCIIOJIb30BATh
COOTBETCTBYIOIINE TOHSITHS I 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHIA,



BBIOMPATh OCHOBaHUS M KPUTEPUU IS KIACCHU(PHUKAIIMM BEIIECTB U XHUMHYECKUX
peaKuuii;

yCTaHABIUBATh MPHUUYNHHO-CJICICTBEHHBIC CBSI3U MEK/y NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKHUE PACCYXICHHUS (WHIYKTHBHBIC, JICAYKTUBHBIC, IO aHAJIOTHN),
BBISIBIISITh ~ 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B  PAcCMaTPUBACMBIX  SIBJICHHSIX,
(hopMyIMpOBaTh BHIBOBI U 3aKITIOUCHHUS,

MPUMEHATh B TIPOIECCe TIO3HAHHUS UCIOJb3yeMble B XHUMHH CHMBOJIMYECKUE
(3HaKOBBIE) MOJENH, MPEOOPa30BHIBATh MOJECIBHBIC IMPEICTABICHUS — XUMHUYECKUH 3HAK
(cuMBOJI) dJeMeHTa, XuMHYecKas (opMmyrna, ypaBHEHHE XHMHYECKOH pEaKUuud — IpH
pemieHnr y4eOHBIX TIO3HABATCIBHBIX M IMPAKTHYCCKUX 3ajad, NPUMEHSATh Ha3BaHHBIC
MOJICITEHBIC MPECTABICHUS JIJISl BBISBIICHHS XapaKTEPHBIX MPU3HAKOB U3YUaEMBIX BEIICCTB U
XUMHYECKUX PEAKIIUM.

2) 6a3oBbIe HCCI€A0BaTENbCKHE €HCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINH;

dbopMynmHpoBaTh TENMW W 3a7addl HWCCIECAOBAHUS, WCIOIB30BaTh IOCTABICHHBIE U
CaMOCTOSITEIEHO C(OPMYIIMPOBaHHBIE BOIPOCHI B KAadyeCTBE HWHCTPYMEHTA IIO3HAHUS W
OCHOBBI JUIT (OPMHUPOBAHUS THIIOTE3BI IO TPOBEPKE MPABHILHOCTH BBICKA3bIBACMBIX
CY)KJICHUH;

BJIaJICTh HABBIKAMH CaMOCTOSITEJILHOTO IUIAHUPOBAHUS W TPOBEACHUS YUCHUYCCKHX
SKCIEPUMEHTOB, COBEpIICHCTBOBATH yMEHHUS  HaOmogaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €0 pPe3ysbTaTr, (OopMyIHpoBaTh 0OOOLICHUS U BHIBOJIBI
OTHOCHUTENIbHO JIOCTOBEPHOCTH pPE3yJIbTaTOB MCCIEIOBAaHUSA, COCTaBISATH OOOCHOBAHHBIM
OTYET O TPOJICITAHHOM padoTe;

MpUoOpeTaTh OMBIT YYCHHUYECKOW HCCIIeNOBATEILCKOM M MPOEKTHOW JEATEIHHOCTH,
MPOSIBJIATE CHOCOOHOCTh UM TOTOBHOCTH K CaMOCTOSITEIbBHOMY IOHCKY METOJIOB pPELIEHUS
MPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUSI.

3) pabora ¢ unopmanmeii:

OpUEHTHPOBAThCS B PA3IUYHBIX HMCTOYHMKAX HHGOpMalUU (HAy4yHO-MOMYyIspHas
auTepaTypa XHMHUYECKOTO COJepXaHHs, CIOpaBOYHbIe MocoOus, pecypchl HMHTepHeTa),
aHAJIM3UPOBaTh MHGOPMAIMIO PA3UYHBIX BHJIOB U (OPM NPEICTABICHUSA, KPUTUUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(dhopMynupoBaTh 3aMpockl U MPUMEHSTHh Pa3IMYHbIE METOJAbI IMPHU TOUCKE M 0TOOpe
uHdopMalny, He0OXOAUMOM /7Sl BBITIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeaEHHOTO TUTIA;

MPHOOPETaTh OMBIT UCHOJIB30BaHUS MHPOPMAITHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
Y Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMaNbHYIO (opMy TmpeacTaBieHus HHPOpMaALUU
(cxembl, rpaduKu, TuarpamMMsbl, TaOIHUIIBL, PUCYHKH U JpYyTrHe);

WCIOJIb30BaTh HAYYHBIM SI3BIK B KAaueCTBE CpEICTBAa MpU paboTe ¢ XUMHYECKOH
uHpopMaluen: MPUMEHSATh MEXIpeaMeTHble ((du3ndecKkue W MaTeMaTU4ecKhe) 3HaKh U
CUMBOJIBI, POpMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHIE CPEICTBA HATIISTHOCTH.

KoMMmyHuKaTHBHBIC YHHBEpCAIbHbIE y4eOHbIC JeHCTBHUA:



3aJ1aBaTh BOMIPOCHI IO CYIIECTBY 00CYK/IaeMOI TEMBI B X0/I¢ JHAJIOTa U/WUITU
AUCKYCCHHU, BBICKA3BIBATH UACH, @OPMYHHPOBaTB CBOM NPCIIOKCHUA OTHOCHUTCIIBHO
BBITIOJIHCHU S HpeIIJIO)I(CHHOfI 3aJa4u,

BBICTYIIATH C Hpe3eHTaHI/Ieﬁ PE3YyIbTATOB MMO3HaBaTEIILHOM ACATCIIBHOCTHU, IMOJTYUCHHBIX
CaMOCTOATCIIbHO HWJIM COBMCCTHO CO CBCPCTHHKAMHW IIPpU BBIIMOJIHCHUHU XHUMHUYCCKOI'O
AKCIIEPUMEHTA, MPAKTHYECKON pPabOThl MO HCCIEIOBAHUIO CBOMCTB HM3y4aeMbIX BEIICCTB,
peanu3anyu yaeOHOTO MPOEKTa, U (OPMYIUPOBATH BHIBOJBI MO PE3yJIbTaTaM MPOBEIEHHBIX
HCCIIEIOBAaHUH IMyTEM COTJIaCOBaHMSI MO3ULIUHN B X0/1€ 00CYXJIEHUSI 1 0OMEHa MHEHUSMHU.

PeryasiTuBHbIe yHUBepCaJIbHbIE YUeOHbIe 1elCTBUS:

CaMOCTOSITENIBHO TUIAHUPOBATH U OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO JESATEILHOCTD,
onpezenss e€ UeNu U 3a/1a4k, KOHTPOJMPOBATh U IO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh
MpeJyIaraeMblii aITOPUTM JACUCTBUI MPH BHITIOJTHEHUH YUEOHBIX M UCCIIEI0BATENBCKAX 33134,
BbIOMpaTh Hanbosee 3pGEeKTUBHBIN COCO0 UX PEIICHUS ¢ YIETOM MOJIy4EHUS! HOBBIX 3HAHUI
0 BEIIECTBAX U XUMUYECKUX PEAKIINSX;

OCYILIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

MNPEIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS MPOrpaMMbl [0 XMMHU Ha YriyOJIEHHOM YpOBHE
Ha YypOBHE cpeaHero oOmiero oOpa3oBaHMs BKIOYAIOT crenuduueckue sl y4eOHOTo
npeaMeTa «XWMHUS» Hay4dyHbIe 3HAHHS, YMEHUs W CIOCOOBI JEUCTBUH IO OCBOCHHIO,
UHTEpIpEeTali U NpeoOpa3oBaHUIO 3HAHMM, BBl AEATEILHOCTU IO MOJYyYEHHIO HOBOTO
3HAHMUS U MPUMEHEHHMIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CHUTYyallUAX, a TaKXKe B PEaJbHBIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C XuMUeH. B mporpamme mo XuUMHUHM TNpeAMETHbIE
Pe3yNbTaThl MPEACTABICHBI [0 T0/IaM U3Yy4EHUSI.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuuyeckast XUMUs OTPaKaroT:

C(OPMHUPOBAHHOCTh INPEACTABJIECHUI: O MECT€ M 3HAYEHWU OPraHMYECKOM XUMHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ poiau B OOECIeYeHHH YCTOWYMBOIO Ppa3BUTHUS
YeJOBeYeCTBa B PEIIEHUMHM MpoOJIeM SKOJIOTMYECKOH, 3HEPreTHUecKo | MHIEBOH
0€30I1aCHOCTH, B Pa3BUTUM MEIUIMHbI, CO3/IaHUM HOBBIX MAaTEpHUaOB, HOBBIX MCTOYHHUKOB
SHEpPIrUH, B OO0ECNEYEHUU palMOHAIBHOIO IPHUPOJIONOJIL30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTypbl YEIOBEKa, a TaKXKe HJKOJOTHYECKH OOOCHOBAHHOIO
OTHOILIEHHSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cperne;

BJIQJICHUE CHCTEMON XMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATAIOIINE
HOHSTUSL — XHUMHYECKUI DIEMEHT, aTOM, SIIPO M DIEKTpOHHas o0ojiouka atoma, S-, p-, d-
aTOMHBbIE€ OPOUTATIN, OCHOBHOE U BO30YX/IEHHOE COCTOSIHUS aTOMa, THOPUAN3ALUS aTOMHBIX
opbutanel, MOH, MOJIEKYJa, BAaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIIECHUS,
XUMUYECKas CBA3b, MOJIb, MOJISIpHAs Macca, MOJISIpHBIA OOBEM, YIIEpOAHBIM CKenerT,
(byHKIMOHATBHAS TPYIIA, pajuKai, CTPYKTypHbIe (GopMysbl (pa3BEPHYThIE, COKpALIEHHBIE,
CKEJIETHBIE), U30MEpHs CTPYKTYpHAasi M NMPOCTPAHCTBEHHAs (reoMeTpudecKas, ONTHUYECKas),
M30MEpPBI, TOMOJIOTUUECKUI Psifl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOJ- U a30TCOJAEpIKaIIME



OpraHUYECKUE COECTMHEHUS, MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO, BEBICOKOMOJIEKYIISIPHbBIC
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoanueckuit 3akon J. 1. Menneneesa, Teopust CTpOCHHS
oprannyeckux BemectB A. M. byriepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHUsI U TPEBPAIICHUS DHEPrUU NPH XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XUMHUH, MUPOBO33PCHUYECKUE 3HAHUS, JICKAIINE B OCHOBE MMOHUMAHUS
MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SBJICHHH; TNPEJICTAaBICHUS O MeXaHU3Max
XUMUYECKUX PEaKIUid, TEPMOJUHAMUYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIN U
Me3oMepHbIN ¢ dekTl, opueHTanThl | u |l poga); dbakTomornueckue cBeIeHUsI O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MacHOM HMCIOJIb30BAaHUU BAKHEUIIMX OPTraHUYECKHX BEIIECTB B
OBITY M TIPAKTUYECKOMN JESITEIIBHOCTH YEJIOBEKA, OOIIMX HAYYHBIX MPUHIIUNAX XUMUYECKOTO
MIPOM3BO/ICTBA (HA MpUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKH HEPTH);

chOpMUPOBAaHHOCTh  YMEHHUH: BBISBISATH  XapaKTepHbIE TMPU3HAKH  TOHSATHMH,
yCTaHABIUBATh WX B3aUMOCBSI3b, UCIIOJIH30BATH COOTBETCTBYIOIIUE MOHATHS TIPH OMHCAHUHU
COCTaBa, CTPOCHUS U CBOMCTB OPTraHUYECKUX COCTUHEHMI;

c(OpMUPOBAHHOCTh YMEHUII:

WCIIONb30BaTh XMMHUYECKYI0 CHMBOJIMKY IS COCTAaBJICHHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYTT OpraHUYECKUX BEIIECTB;

COCTaBJISITh yPAaBHEHHMS XHMHUYECKHX PEAKIUH ¥ PacKpblBaTb WX CYIIHOCTE:
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIMIl MOCPEACTBOM COCTaBJIEHUS AIIEKTPOHHOTO
OanmaHca 3TUX peakIuil, peakuuid HOHHOTO OOMEHa MyTEM COCTABJIEHUS HMX MOJHBIX H
COKpAIIEHHBIX HOHHBIX YPABHEHHUI;

M3rOTAaBJIMBATh MOJEIM MOJEKY]1 OPraHMYecKHMX BEUIeCTB JUISl WIUIIOCTPAllMU MX
XMUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHUH:  yCTaHABIMBaThb  MPHUHAUIEKHOCTb  HM3YYEHHBIX
OpraHMYECKUX BEIIECTB IO WX COCTaBY U CTPOCHHUIO K OMpeNeNEHHOMY KIaccy/rpyrie
COCIMHCHUWH, J1laBaTh WM Ha3BaHUsA 1o cucreMarnueckoi HomeHkimatype (IUPAC) u
MIPUBOJINTH TPUBHUAJIbHBIC HA3BAHUS VI OT/AEIBHBIX MPEACTaBUTENCH OPraHNYECKUX BEIIECTB
(3TUNeH, aueTWIeH, TOJYOoJl, TJIHUIEpUH, OSTUWICHIJIMKONb, ¢eHod, (opmanpaerus,
alleTalnbpJeru], alleToOH, MypaBbHHAsI KUCIIOTA, YKCYCHas KHCIIOTa, CTeapUHOBAsA, OJICMHOBAs,
NMaJTbMUTHHOBAs KHUCJIOTHL, TJUIHMH, aJlaHWH, MaibTo3a, (GPYKTO3a, AaHWIWH, TUBUHUI,
U30IIPEH, XJIOPOTPEH, CTUPOII U IPYTHE);

c(OpMUPOBAHHOCTh YMEHHUS OIpPENesTh BUJI XUMHUYECKON CBS3M B OPraHMYECKUX
coeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHSThH MOJIOKEHUSI TEOPUH CTPOCHHSI OPraHUYEeCKUX
BemecTB A. M. bytiepoBa 1st 00bsICHEHHs 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS;

chOpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (UBHYECKUE U
XUMHUYECKME CBOWCTBA THUIMYHBIX MPEACTABUTENEH pPA3IMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AQJIKAHOB, LMKJIOAJIKAHOB, aJKEHOB, QJIKaJHUE€HOB, AJIKMHOB, apOMaTHYECKUX
yIIAEBOJIOPOOB, CIIUPTOB, AIbJETHIOB, KETOHOB, KAPOOHOBBIX KHUCIIOT, MPOCTHIX M CIOMKHBIX
3¢buUpOB, KUPOB, HUTPOCOCTUHEHU U aMHUHOB, AMHUHOKHUCIIOT, OEIKOB, YIJIEBOJIOB (MOHO-,
- W MOJUCaXapua0B), WILTIOCTPUPOBATh T€HETHUECKYIO CBA3b MEXKY HUMHU YPAaBHEHUSMHU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMHA C UCMOIB30BAHUEM CTPYKTYPHBIX POPMYIT;



c(OPMHUPOBAHHOCTh YMEHHUsS TOITBEPKIATh HAa KOHKPETHBIX HpPUMEpax Xapakrep
3aBHCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCTWHEHHH OT KPaTHOCTU M THUIA
KOBAJICHTHOM CBSI3U (G- M T-CBSI3M), B3aUMHOTO BIMSHHS aTOMOB M TPYIIl aTOMOB B
MOJIEKyJax;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh WCTOYHHKH YIIIEBOJOPOJHOTO CHIPBS
(aedTh, IPUPOIHBII Ta3, YroJib), CIIOCOOBI €ro MepepadOTKA M MPAKTHUECKOE MPUMEHEHHE
IIPOJIYKTOB NepepadOTKH;

c(OPMHUPOBAHHOCTH BIJIAZICHUSI CHCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX METOJax
MO3HaHUSA — HAONIONEHUH, W3MEPEHUH, MOJCITUPOBAHHUH, HKCIIEPUMEHTE (peaJlbHOM H
MBICJICHHOM) ¥ YMEHUS IPUMEHSTH 3TH 3HAHUS;

COPMHUPOBAHHOCTh YMEHHUS TPHUMEHSATh OCHOBHBIE OIEPAlliH  MBICIUTEILHON
JeATeTbHOCTH — aHAIW3 M CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEeMAaTH3allUIo0, BBISBICHNUE
MPUYMHHO-CIIEICTBEHHBIX CBS3€H — ISl H3y4YEHUS] CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHIA;

C(OPMHUPOBAHHOCTh YMEHHIA: BBISBIATH B3aUMOCBSA3b XHMHYECKHX 3HAaHHH C
MOHATUSAMH ¥ TIPEJICTABICHUSIMHU JIDYTHX €CTECTBEHHO-HAYYHBIX NPEIAMETOB Ui Oojee
OCO3HAHHOTO TOHHMAaHHS CYNIHOCTH MAaTepHalbHOTO EIWHCTBA MHpA, HCIOJIh30BATh
CHCTEMHBIC 3HAHUS TI0 OPTaHUIEeCKON XUMHH TS OOBSICHEHHS U TPOTHO3UPOBAHMUS SIBIICHHH,
MUMEIOIINX eCTECTBEHHO-HAYYHYIO TIPUPOLY;

C(OPMHUPOBAHHOCTh yYMEHHI: TPOBOJUTH PaAcu€Thl 1O XHUMHYECKHM (opMynaMm u
YPaBHEHUSIM XUMHYECKHUX PEaKIUi C MCIOJIb30BaHNEM (M3MUYECKUX BEIHMUUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XaPAKTEPU3YIOUINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
pacyEThl 0 HAXOXKJICHUIO XUMHYECKOH (DOPMYITBI BEIIECTBA IO M3BECTHHIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOIYKTaM CrOPaHHs, TNIOTHOCTH ra3000pa3HbIX BELIECTB;

cOpMUPOBAHHOCTh YMEHHH: TPOTHO3MPOBATh, AHATU3UPOBATH M OICHUBATH C
MO3HUIUI HKOJOTUYECKOW OE30MacHOCTH IMOCIEACTBUS OBITOBOM ¥ IPOM3BOACTBEHHOU
JeATeIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ mepepabOTKOM BELIeCTB, MCHOIb30BATh MOTYyYCHHBIC
3HAHMA IS IPUHATHS TPAMOTHBIX PELICHUH MpoOJIeM B CUTYAIUsX, CBA3aHHBIX C XMMUEH;

cOPMUPOBAHHOCTh ~ YMEHHI: CaMOCTOSITEJIBHO  IUIAHUPOBATH M MPOBOIMUTH
XAMHUUYECKHH JKCIEPUMEHT (HOJy4eHHe M U3Y4YEHHE CBOHCTB OPraHMYECKUX BEIIECTB,
KaueCTBEHHBIC PEAKIUHU YIJIEBOJOPOAOB PA3MYHBIX KIACCOB M KUCIOPOJCOJCPIKALINX
OpPraHMYEeCKUX BEIIECTB, pEIICHHE OSKCIEPUMEHTAIbHBIX 3a/Jad 110 PacClO3HABAHHIO
OpPraHMYECKUX BEILIECTB) C COOIIOICHHEM MPaBUI OE30MacHOTO OOpAaIleHHs ¢ BEIIECTBAMU U
71a00paTOpHBIM 000pyZAOBaHHEM, (GOPMYIMPOBAThH LENb HCCICJOBAHHSA, HPEACTABIATH B
pa3nmuuHOH  QopMe pe3yabTaThl SKCHEPHUMEHTa, AaHAIW3UpOBAaTh U OICHUBATh HX
JIOCTOBEPHOCTb;

Cc(OPMHUPOBAHHOCTb YMEHHIA:

coOuroIaTh MpaBUiIa SKOJIOTHYECKU IeJIeCO00pa3HOro MoBeAeHus B ObITY U TPYJOBOM
JeATeIbHOCTH B IEJIAX COXPAHEHHs] CBOETO 3/I0pOBbs, OKPY)KAIOIIeW MPUPOTHON cpeabl U
JOCTH)KEHUS €€ YCTOWYMBOTO Pa3BUTHS;

0CO3HaBaTh OMACHOCTh TOKCUYECKOI'0 JEHCTBUS HA JKUBBIE OPraHU3MBbI ONPeIeIEHHBIX
OpraHMYecKUX BELIeCTB, HOHUMast cMbIci nokazatens [1JIK;

aHaJM3UpPOBaTh  LIE€JI€COOOPAa3HOCTh NPUMEHEHHsT OpPraHWYEeCKUX  BELIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHUS PUCK-TI0JIB3a;



c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBISAThH IIEJICHANPABICHHBIM TTOUCK XHUMHUYECKON
nH(OpPMALUY B PA3IUYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HAy4HAs JIUTEpaTypa, CPeaCTBa
MaccoBoil mHpopMmaruu, UHTEpHET U Jpyrue), KPUTHYSCKH aHATU3UPOBATH XUMHUYECKYIO
nHpopmanuo, mnepepadbaTeiBaTh €€ W HCIOJB30BaTh B COOTBETCTBHHM C ITOCTABJICHHOU
y4eOHOH 3a/1a4eH.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHWdYecKas XHMHESD
OTPaXKAIOT:

chOpMUPOBAHHOCTh  TPEJACTABJICHHWA: O  MaTEpPHAIBHOM  €AWHCTBE  MHpA,
3aKOHOMEPHOCTAX W TM03HABAEMOCTH SIBICHUW MPUPOJIBI, O MECT€ M 3HAYCHUU XUMHUU B
CHUCTEME €CTECTBEHHBIX HAayK M €€ pOJii B 00ECIEYECHUN YCTOWYMBOTO Pa3BUTHS, B PEIICHUHN
mpoOJieM SKOJIOTUYECKOW, DHEPreTHYecKOW U TMHINEBOW O€30MacHOCTH, B Pa3BUTHHU
MEIIMIIMHBI, CO3JaHUH HOBBIX MAaTE€pUajiOB, HOBBIX HMCTOYHHUKOB SHEPTUH, B 00ECIICUCHUU
palMOHAIBHOTO TMPUPOJOTIONBE30BaHUS, B (DOPMUPOBAHMM MHUPOBO33PEHUS] W  OOmICH
KyJIbTypbl YEJOBEKAa, a TakKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CUCTEMOW XMMHYECKHX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIATAIOIINE
MOHATUS — XUMHUYECKMH DJIEMEHT, aToM, SApPO aToMa, M30TOIMBI, JJEKTPOHHAs 000J0YKa
atoma, S-, pP-, d-aToMHbIe OpOWTANIHM, OCHOBHOE W BO30YXKIEHHOE COCTOSHHS aroma,
TUOpUIU3AITIS ATOMHBIX opburanei, HOH, MOJICKYJIa, BaJICHTHOCTD,
ANEKTPOOTPHUIIATEIHFHOCTh, CTETICHh OKHCIICHHS, XUMUYECKas CBs3b (KOBaJICHTHAs, MOHHAS,
MeTaJUTMYecKasi, BOJOPOIHAS), KPUCTAIUIMYECKAs PENIETKA, XUMHUYECKasi PEaKIus, pacTBop,
ANIEKTPOJIUTHI, HEINCKTPOIUTHI, DICKTPOIUTHYECCKAS TUCCOIUAINS, CTETICHb TUCCOIMAIIUH,
BOJIOPOJHBIM TIOKA3aTellb, OKHUCIIHMTENb, BOCCTAHOBHUTEIb, TEIUIOBOM 3(PPEKT XUMHUECKOU
peaKIMK, CKOPOCTh XHMHUYECKOW PEaKIUHU, XMMHUYECKOE PaBHOBECHE, TEOPUHM W 3aKOHBI
(Teopus PMEKTPOUTHUSCKON TUCCOIMAIK, Tepruoanuecknii 3akon [[.M. MenaeneeBa, 3aKoH
COXpaHEHHUs MaCChl BEIIECTB, 3aKOH COXPAHCHHS U MPEBPAIICHHS SHEPTHH NP XUMHYECKUX
peaknmsaX, 3aKOH TIOCTOSHCTBAa COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIUX  Macc),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PCHUCCKHE 3HAHMS, JIGKAIIUE B
OCHOBE IOHUMAHUS TMPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKHX SBJICHUW; COBPEMCHHBIC
MpEJCTaBJICHUsI O CTPOSHUM BellecTBa HA ATOMHOM, HOHHO-MOJICKYJISPHOM U
HAJMOJIEKYJISIPHOM YPOBHSX; TMPEACTAaBICHUS O MEXaHU3MaX XUMHUUYECKUX PpEeaKIIHid,
TEPMOJUHAMUYCCKUX U KHHETHYECKHUX 3aKOHOMEPHOCTSAX WX IMPOTEKAHUS, O XHUMHYECKOM
PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHUCTEMaX; (aKTOJIOTHYCCKUE CBEACHHUSI O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJIB30BaHUH BAXKHEHIITUX HEOPTraHMUECKUX BEIIECTB B
OBITY U TIPAKTHUECKOHN JEATEIHHOCTH YeJIOBEeKa, OOIIMX HAayYHBIX MPHUHIIUIIAX XUMUYECKOTO
MIPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh ~ YMEHWI: BBISBISITH  XapaKTEpHbIE MPU3HAKU  TOHATHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS MPU ONMHUCAHUU
HEOPraHUYECKHUX BEILECTB U UX MPEBPAIllCHHUI;

c(hOpPMUPOBAHHOCTh YMEHUS UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIHUKY ISl COCTABICHUS
(dbopMyn BEIIECTB W YPaBHEHHH XMMHUYECKUX PEAKIUH, CHCTEMATHYEeCKYyl0 HOMEHKIATYPy
(IUPAC) u TpuBHabHbIC HA3BaHUS OT/ICJIbHBIX BEIIECTB;



C(OPMHUPOBAHHOCTh YMEHHUSI OIpPEIENATh BaJCHTHOCTh W CTENEHb OKHCICHUS
XMUMHMUYECKUX BJIEMEHTOB B COEIMHEHUSX, BUJ XMUMHMUYECKON CBSI3M (KOBaJEHTHas, MOHHas,
MeTaJlJIn4yecKasi, BOJOPO/IHAs), TUIl KPUCTAJUIMUECKOMN PEIETKH KOHKPETHOTO BEILIECTBA;

C(OPMHUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aBUCHMOCTH CBOWCTB BEIIECTB OT BHUJA
XMMUYECKOH CBSI3U M THIA KPUCTALTHUECKON PEIETKH, 0OMEHHBIN M IOHOPHO -aKIIETITOPHBIN
MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

c(OPMHUPOBAHHOCTh YMEHHA: KJIACCH(DUIIMPOBATH: HEOPraHUYECKHE BEIECTBA MO WX
COCTaBY, XMMHUYECKUE PEAKLIUU IO PA3IMYHBIM IPU3HAKaM (YUCIy U COCTaBY pearupyroumux
BEIIECTB, TEIJIOBOMY 3((EKTy peakiuu, U3MEHEHHIO CTElEeHEH OKHCIIEHHS 3JIEMEHTOB,
00paTUMOCTH, Y4acTHIO KaTajll3aropa U JAPYrue); caMOCTOSITENIbHO BbIOMpaTh OCHOBAHUS U
KpUTEPUH JUI KJIaCCU(UKALIMU U3yYaeMBbIX BEIIECTB U XUMUUYECKUX PEaKIui;

c(hOpMUPOBAHHOCTh YMEHHUS PACKpPBhIBaTh CMBICI TMepuoanueckoro 3akoHa JI. W.
MenneneeBa M JEMOHCTPUPOBATH €0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTENBbHYIO H
MIPOrHOCTUYECKYIO (PYHKUINU;

c(OpMUPOBAHHOCTh YMEHUH: XapaKTepu3OBaTh D3JEKTPOHHOE CTPOEHHE aTOMOB U
MOHOB XMMHUYECKHX 3JIEMEHTOB IEepBOro—4eTBEPTOro nepuoaoB Ilepuoanueckoil cucTembl
JIL.U. MeHnneneeBa, UCIHONB3ysd IOHATHS «IHEPreTUYECKHE YPOBHM», «IHEPreTHUYECKHE
MOyPOBHM», «S-, P-, O-aTOMHBIE OpOHUTAINY, KOCHOBHOE U BO30YKIEHHOE IHEPreTHYCCKUE
COCTOSIHUSL aTOMa»; OOBICHATH 3aKOHOMEPHOCTH M3MEHEHMS] CBOWCTB XHMHUYECKHUX
3JIEMEHTOB M UX COCIMHEHWH 1o mnepuojaM W rpynnam Ilepumommueckoit cucremsr /. U.
MenneneeBa, BaJeHTHbIE BO3MOXHOCTHM aTOMOB 3JEMEHTOB Ha OCHOBE CTPOEHHUS HX
ANEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHUM: XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHE
CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE T€HETUUECKON CBA3U
MEXJY HEOpraHMYeCKUMH BEIIeCTBAMU C TIOMOIIBIO YPaBHEHHH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIIHii;

c(hOopMUPOBAHHOCTh YMEHHUS pacKpbIBaTh CYIIHOCTb: OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OajlaHca H3TUX
peakuuii; peakuuidé MOHHOTO OOMEeHa MyTEM COCTaBIIEHUS MX TOJHBIX U COKPAIIEHHBIX
VMOHHBIX YPaBHEHMI;, peakuuil THIpOJM3a; peakiuil KOMIUIEKCOOOpa3oBaHUs (Ha MpHUMeEpe
TUAPOKCOKOMILIIEKCOB IIMHKA U aJTIOMUHUS);

cOpPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakiuii ¢ y4€TOM HUX JHEPreTHYeCKHX XapaKTepUCTHK, XapaKkTep H3MEHEHUs CKOPOCTU
XMMHYECKON peaklMu B 3aBUCUMOCTH OT pa3IUYHbIX (AaKTOpOB, a TakkKe Xapakrep
CMEIIEHNUS XMMUYECKOTO PaBHOBECHS TOJ BIMSHUEM BHEUIHUX BO3AeicTBUi (mpuHImn Jle
[laTenbe);

C(OPMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh XUMHUYECKUE DPEAKLUH, JIeXKallhe B
OCHOBE MPOMBIIUICHHOTO TOJIy4EHHUsS CEpHOW KHUCIIOThI, aMMHaka, OOIlHe HaydHbIe
NPUHLUIBl XUMHUYECKUX TPOU3BOJCTB; I1€€CO00Pa3HOCTh MPUMEHEHHsS HEOPraHWYEeCKUX
BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3pEHUS COOTHOILIEHUS PUCK-TI0JIb3A;

c(OPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAaHUM O METOJaX HAyYHOTO IO3HAHUS
SBJICHUI TIPUPObI — HAOIIOAEHUE, U3MEPEHUE, MOJICIMPOBAHHUE, SKCIIEPUMEHT (pealbHbIi U
MBICJICHHBI), UCIIOJIB3yEMBIX B €CTECTBEHHBIX HayKax, YMEHHs NMPUMEHATh 3TU 3HAHUS TpU
HKCIEPUMEHTAIBHOM HCCIEIOBAaHUM BEUIECTB M JUIA OOBACHEHHS XUMHUYECKUX SBIICHHM,



HMCIOOIMX MECTO B IPUPOJL, HpaKTH‘{eCKOﬁ JACATCIBbHOCTH YCJIOBCKA M B HOBCCHHCBHOfI
KU3HH;

C(bOpMI/IpOBaHHOCTB YMCHHA  BBISABJIATH B3aMMOCBA3b XUMHWYCCKUX 3HAaHUU C
IMOHATUAMU MW HOPCACTABICHUAMH APYIrHX CCTCCTBCHHO-HAYYHBIX IIPCIMETOB JIA 60.]'[66
OCO3HAHHOT'O MOHUMAHUWA MaTCPHUAJIBHOTO CAUHCTBA MHPA,

c(OPMHUPOBAHHOCTh YMEHHUS TPOBOJIUTH PACUYETHI: C WCIOJIB30BAHUEM TIOHSATUI
«MaccoBasi JIOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHIIEHTPALMS); MACChl BEIIECTBA WU
00béMa Ta3a TO M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WIM O0bEMY OTHOTO U3
YYaCTBYIOIIMX B PEaKIMU BEUIECTB; TEIUIOBOTO 3(dekra peakium; 3HAYCHUST BOJOPOIHOTO
MoKa3aressl pacTBOPOB KHUCIOT U IIEJIOYEell € M3BECTHOM CTENEHBIO JUCCOIMALINU; MacChl
(0OBEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKI[MU, €CITU OJHO U3 UCXOJIHBIX BEIIECTB JaHO
B BHJIE PACTBOpaA C ONPEAEIEHHON MACCOBOW J0JEW PAaCTBOPEHHOIO BEIECTBA WMJIM JTAHO B
n30bITKE (MMEET IPUMECH); 10JIM BbIX0/1a MIPOIYKTA peakuu; 0ObEMHBIX OTHOLLIEHUH ra3oB;

chOpMUPOBAHHOCTh  YMEHHH: CaMOCTOSITENIbHO  IUIAHUPOBATh U TPOBOJUTH
XAMUYECKAH OSKCHEpUMEHT (NPOBEJACHUE peaKkIMii HOHHOTO OOMEHa, TOITBEPXKICHHE
KaueCTBEHHOT'0 COCTaBa HEOPraHMYECKHX BEIECTB, ONpeAeNIEHUE CPEIbl PACTBOPOB BELLIECTB
C TOMOUIbI0 HHIUKATOPOB, H3y4EHHE BIUSHHUS pa3IMuHBIX (AKTOPOB Ha CKOPOCTb
XAMUYECKON pEaKlnu, pPEelICHWEe SKCIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «MeTamiely u
«Hemetaimei») ¢ coOMOIEHUEM TIPaBWJI OE€30MACHOTO OOpaIlleHHsT ¢ BEIIeCTBAMU U
nabopaTtopHbIM 000pyAOBaHUEM, (DOPMYIUpPOBATh LENb HCCIEAOBAaHUSA, IMPEACTABIATh B
pa3nuuHON  (opme pe3ynbTaThl AKCIEPUMEHTa, aHAIM3UPOBAaTh M  OLEHHBATh UX
JIOCTOBEPHOCTE;

c(hopMUPOBAaHHOCTh YMEHHUI: COOIOIAThH MPaBUJIA MTOJIH30BAHUS XUMHUECKOU MOCYI0N
U J1abopaTopHBIM OO0OpPYAOBaHUEM, OOpalleHUusT C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUMSMU TIO BBINOJHEHUIO JIA0OPATOPHBIX XMMHUYECKHUX OIBITOB, 3KOJOTHYECKH
1enecoo0pa3zHoro MoBeIeHUS B ObITY U TPYJOBOMU ACSITEILHOCTH B LENSIX COXPAHEHHUS CBOETO
3I0pPOBbsS, OKpYKaIOLIeH NPUPOTHON cpenbl M AOCTHKEHHS €€ yCTONYMBOIO pa3BUTHS,
OCO3HAaBaTh OIACHOCTb TOKCHYECKOTO JIEHCTBUS Ha >KUBBIE OPraHU3Mbl OIpeAeIEHHBIX
HEOPraHMYECKUX BeIlecTB, IOHUMas cMbich nokazarens [T1K;

chOpMUPOBAHHOCTh YMEHUI: OCYIIECTBIIATH I[€JIEHANIPABICHHBIN MOUCK XUMHYECKON
nH(pOpPMaLlUY B pA3UYHBIX UCTOYHHMKAX (HayuHas U yueOHO-Hay4Has JHUTepaTypa, CpeacTBa
MaccoBoil mHbopMmaruu, VHTEepHET U Apyrue), KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uHpopmanuo, mnepepabareiBaTh €€ U HCIOJb30BaTh B COOTBETCTBUU C IOCTaBICHHOM
yueOHOM 3a1a4eil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosinyecTBo yacoB
Ne | HammeHoBaHme I DJIeKTPOHHbIE
n/ pa3aeyioB M TeM B KoHTpoabH pakriiec (undposbie)
I IpOrpaMmel cero ble padoThI KH; o0pa3oBaTe/IbH
paboTel ble pecypchl
Pa3nes 1. TeopeTuyeckue 0CHOBbI OPraHU4eCKOH XUMHU
[Ipeamer
OPraHU4eCKOM XUMHUH.
Teopust crpoeHust
11 pH €Tp 8 0 0
OpraHUvecKuX
coenuHeHuit A. M.
byrneposa
Wroro mo pazmeny 8
Paspgen 2. Yriesogopoabl
[IpenenbHble
2.1 YTIEBOOPOIBI — 5 0 0
QJIKAHBI, ITUKIOATKAHBI
Henpenenbnsbie
JIEBOJIOPO/IbL:
2.2 yr Aopona 14 1 1
QJIKeHbI, aJIKa/INEHBI,
QJIKHHBI
ApoMaThdeckue
2.3 YTJIEBOIOPO/IBI 8 0 0
(apensr)
[Ipupoaueie
HMCTOYHUKH
24 4 0 0
yTIEBOIOPOIOB U UX
nepepaboTka
["anmoreHnpousBoIHbIC
2.5 POHM3BOL 4 1 0
yIJI€BOIOPOJIOB
Utoro no pazneny 35

Paznea 3. Kuciopojacoaep:kanue oprannieckue coeJuHeHus

3.1 Cnuptel. eHon 11 1 1
KapOGonuiabHbie
COCIMHEHUS:
e I T 1
KUCIOTHL. CII0XKHBIE
s¢upsl. XKups
3.3 VYrneBobl 9 0 0
Hroro no pazneny 41
Pa3nes 4. Asorcoaepskaiue OpraHu4ecKue CoOeJuHeHHUs1
41 | AR 12 1 2

AMWHOKHCIIOTEL.




benkn

Hroro no pazneny

12

Paspnen 5. BoicokOMOJIEKYISIPHbIE COeIMHEHUS

51 BricokoMonexyisipH 5 1 1
bI€ COCAUMHCHU A
Wroro mno pazueny 6
OBUIEE KOJIMYECTBO
YACOB I10 102 6 6
[TPOT'PAMME
11 KIIACC
Ne HaumenoBanue | KoimdecTBo yacos DIeKTPOHHbIE
n/ | pasegoB H TeM Beero KonTpoabH Ipakruyec | (uuppoBbIe)
n NporpamMmmsl ble padoThI KHe pa6oTpl | 00pa3oBaTebHBI
e pecypchl

Pasznea 1. Teopernueckne OCHOBbI XMMUM

Crpoenue aToma.

[Tepuonnueckuii
3aKOH U
11 [Tepuonnueckas 9 0 0
cHCTEMa
XUMHYECKUX
anemenToB []. 1.
Meunneneena
Crpoenue
BEIIECTBA.
12 MHuoroo6pasue 1 1 0
BEIIECTB
13 XuMudeckue 19 1 3
peakuu
Wtoro mno pazneny 39
Paznea 2. Heopranmyeckasi XuMusi
2.1 HemeTtamner 31 1 3
2.2 MeTannsl 23 1 2
Wtoro mno pazneny 54
Pasznen 3. Xumus H :KM3HL
MeTtonanl
31 MMO3HAHUS B 9 1 0
XUMHUU. XUMUS U
JKU3Hb
Wroro no pazgeny 9
OBIIEE
KOJIMYECTBO
YACOB IIO 102 S 8

I[TPOTPAMME




YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
* Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., [Ipo3nos A.A., Jlynun
B.B.; nox penaxnueii Jlyauna B.B., OGmiectBo ¢ orpaHuueHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «3m1atenbeTBo
«IIpocsemenue»
Xumus, 11 knacc/ IN'abpuensa O.C., Octpoymon WU.I'., AkiinonepHoe
obmectBo "UznarenscTBo "lIpocBemenue"”

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
Meronunueckoe nocooue Xumus. 10-11 knacc. YriayOneHHbIH ypOBEHb.
VYyebOnuk - Epemun B.B., Ky3ssmenko H.E., Tepenun B.1., [Ipo3nos. M.

Hpoda

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. 0P "Momamaue 3ampanus. Cpennee obmiee oopazopanue. Xumus'", 10-11
kiacc, AO UznarensctBo "[IpocBemenue".

2. 30P "4 cnam EI'D. Cpennee ob61iee oOpazoBaHue. Y4eOHBINH MOTYIb 11O
PEIIeHUIO TPYAHBIX 3a1aHul 110 yueOHoMy mipeamery "Xumus". 10-11
kiaccel". AO U3natensctBo "l[IpocBemienue".

3. Tpenaxep "Oo6maxo 3nanmit". Xumus. 10-11 kmace. OO0 "dwuszukon JIab"



