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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mnporpamma mno mnpeamery «Xumus» ~— pa3paboTaHa B COOTBETCTBUU C
TpeboBanusiMu  DenepaTbHOrO TOCYAAPCTBEHHOTO0 00pa30BaTENLHOTO CpEeaHEero  oOIIero
obOpaszoBaHusi (ymeepoicoen npukazom Munooprayku P® om Ne 371 ot 18.05.2023 r.,
KOHIICTIIMEH MpernofaBaHus yueOHOTO mpeaMera «XUMUsS» B 00pa30BaTEIbHBIX OpPraHU3aIUsIX
Poccuiickoii denepanuu, peaan3yrIUX OCHOBHbIE 00IIe00pa3oBaTebHbIE MPOrpaMMbl (YTB.
Pemennem Komnerum Munnpocsemenus Poccun, nporokon ot 03.12.2019 Ne IIK-4BH),, ¢
yuetom DenepanbHoil 00pa30BaTENbHOM MpOrpamMMbl CpeqHEro oOmiero o0pa3oBaHUs,
YTBEp)KJICHHOU Npruka3zoM Munnpocsemenus PO ot 16 Hosiops 2022r. Ne994.

XvMHs Ha YpOBHE YIIyONEHHOIO HW3Y4YEHHsS 3aHUMAET Ba)XXKHOE MECTO B CHUCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBUSX U QPEpEeHIMPOBAHHOTO, MPOPMIBHOTO OOydeHUs, TNPHU3BAHO
obOecrieunTh 0O0IIe00pa30BaATENbHYI0 U OOIIEKYIbTYPHYIO MOJATOTOBKY BBITYCKHHKOB IIKOJBI,
HEOOXOUMYIO /ISl aJanTalul UX K OBICTPO MEHSIOIIMMCS YCIOBHSAM JKM3HH B COLUYME, a
TakkKe Ul MPOJOJKeHHUs OoOydeHus B oOpraHuzanusx npodeccuoHaabHOro oOpa3oBaHUs, B
KOTOPBIX XUMHS ABJISIETCS OJJHOW M3 MPUOPUTETHBIX JUCLMUILIUH.

B mnporpamme mo XuMmMuM HasHaueHHE ImpeaMera «XUMHUS» TOIy4YaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepKaHUSI, Pe3yIbTaTOB 00yUeHHs U TPeOOBaHHM K YPOBHIO
[OJATOTOBKU BBIITYCKHHUKOB.

BrimonHsiembie mporpaMMoil o XumMun QyHKIUU:
¢ HH(QOPMAIIMOHHO-METOAMYECKAs,  peaJn3alusi  KOTOPOHW  oOecrneunmBaeT  MOJy4YEeHHUE
MPEJICTAaBICHUS O LIETSX, COJACp)KaHUU, OOIIel cTpaTeruu OoOy4yeHUs, BOCIUTAHUS U Pa3BUTHS
00yyaroluxcs CpeACTBAMU MIPEAMETA, U3y4aEMOr0 B paMKax KOHKPETHOTO PO UJIs;
® OpraHM3alMOHHO-IJIAHUPYIOIIAs, KOTOpas MpeayCMaTpUBAeT ONpeAeSiCeHue: MPUHIUIIOB
CTPYKTYPUPOBAHUS M TIOCIIEI0BATEIILHOCTH U3YUEHHUs Y4eOHOr0 MaTepuasa, KOIMYECTBeHHbBIX U
KaUeCTBEHHBIX €ro XapaKTEPHUCTHK; IOAXO0JI0B K (POPMHUPOBAHUIO COAEPKATEIBbHON OCHOBBI
KOHTPOJISI M OIEHKH 00pa3oBaTeNbHBIX JOCTHKEHHI OOy4arommxcs B paMKax HTOTOBOM
aTTectauuu B (opMe €AMHOI0 TOCYJapCTBEHHOIO IK3aMEHa M0 XUMHUH.

[Tporpamma asst yriyOnEHHOTO U3YUYEHUS! XUMHH:

® YCTAaHABJIMBACT MHBApHAHTHOE IMPEIMETHOE COJep)KaHue, o0sA3aTeNbHOE AJIi HM3y4eHUsS B
paMKax OTAENbHbIX Ipoduiel, mpeaycMaTpuBaeT pacupeielieHue U CTPYKTypUPOBaHUE €ro 1o
KJlaccaM, OCHOBHBIM COJIepKaTeIbHBIM JTMHUAM/pa3jiesaM Kypca;

e 1aéT NpHUMEpPHOE paclpeiesieHue Y4eOHOro BPEMEHM, PEKOMEHIYEeMOIo MJisi HW3Yy4eHHUS
OTJIEIbHBIX TEM;

e [IpejayaracT MPUMEPHYIO IOCIEOBaTEIbHOCTh M3YYEHHUs Yy4eOHOTro Mmarepuaiga ¢ yd4éToMm
JIOTUKH IIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e 1aéT METOAMYECKYI0 MHTEPHNPETAUIO LIeJeH U 3aJa4 U3yuyeHus MpeaMeTa Ha yriyoaéHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CpPEJHEro ooOIiero odpa3oBaHMs,
COJIEP/KATENIbHOM  XapaKTEpPUCTUKHM  IUIAHUPYEMBIX  pEe3YyJlbTaTOB  OCBOEHHS  OCHOBHOH
00pa3oBaTeNbHON MPOTPaMMBbI CPETHETO OOIIEro 00pa3oBaHus (JIMUHOCTHBIX, METANIPEAMETHBIX,
OpPEIMETHBIX), a TaKkXke C Y4ETOM OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABAaTEIbHBIX JIEHCTBUI
00yJarolerocsi 1o OCBOCHHIO COEpKaHUs MPEAMETA.

ITo BceM Ha3BaHHBIM MO3ULKSAM B IIPOrpaMMe 110 XUMHUH IIPETyCMOTPEHA IPEEMCTBEHHOCTh
¢ oO0yyeHWEeM XHMHUU Ha YpPOBHE OCHOBHOro ooOmero oOpa3oBaHus. 3a MpeaeraMu
YCTaHOBJICHHOW MPOTpaMMON MO XUMHH 00s3aTeNbHON (MHBapUAHTHOW) COCTABIISIOIICH
coJiepkaHusl y4eOHOTo npeaMera «XuUMUs» OCTa€Tcs BO3MOXKHOCTh BhIOOpa €ro BapHaTHBHOM
COCTaBJIAIOLIEH, KOTOpash JOJDKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIIPaBICHUEM KOHKPETHOTO
npoduis o0yueHus.

B coorBerctBuM ¢ koHuentyaabHbiMM nojoxeHusmMu PI'OC COO o HazHaueHHUU
npeaMeToB 0a30BOT0 U yriIyOJIEHHOTO YpOBHEH B cucteMe AUPPEepeHInPOBAHHOTO 00yUeHus Ha
YPOBHE CpeIHero o0Iiero o0pa3oBaHUs XUMHsI Ha YpPOBHE YIIyOJEHHOTO M3y4eHUs HarpaBiieH
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Ha pealM3allMi0 IPEEMCTBEHHOCTHM C MOCIEAYIOIIMM 3TaloM IOJIy4eHHs XHMHUYECKOIrO
o0pa3oBaHUsI B paMKaX HW3YYEHHUS CIELUAIBHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JUCLMIUIMH B By3aX M OpraHM3alusaxX cpeHero npodeccuoHalbHoro oopasosanus. B aToii cBs3u
U3Y4YEHUE TIpeaAMeTa «XUMHUS» OPUEHTHUPOBAHO IPEUMYLIECTBEHHO Ha pacIIUpeHUE U
yIiIyOJieHue TEOpPeTHMUYECKOW M IPaKTHUYECKOW IOJArOTOBKM OOYyYaroluXcs, BbIOpAaBIINX
ornpenenéHHbId MpopmIb 00yueHHs, B TOM YUCIIE C NEPCHEKTHBON MOCIEAYIOMIETO IMOIydYeHUs
XMMHUYECKOTro 00pa3oBaHus B OpraHu3anusax npodeccuonanbHoro oopasosanus. Hapsny ¢ atum,
B cBere TpeboBanuii @I'OC COO K TmIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa30oBaTeIbHOW IPOrpaMMbl CpeJHEro oOLiero oOpa3oBaHUs M3y4deHHE IpeaMeTa «XUMUs»
OPUEHTHPOBAHO TaKX€E Ha PEIIEHUE 3a/1a4 BOCIIMTAHUS U COLIMAIBHOIO Pa3BUTHUS 00Yy4arOLUXCs,
Ha (OPMHUPOBAHUE Y HUX OOIIEHHTEIICKTYaIbHbIX YMEHUH, YMEHUH palliOHAIN3alUN Y9eOHOTO
TpyAa ©  OOOOHIEHHBIX CHOCOOOB  JAEATENBHOCTH, HMMEIOIUX  MEXIUCHMIIIMHAPHBIH,
HAaJIIPEIMETHBIN XapaKTep.

CocrapnsromuMu  npeaMera «XUMHUS» Ha YpOBHE YIIIyOJIEHHOIO H3YyYEHUS SBISIIOTCA
yrayosnéHubie Kypcebl — «Oprannueckass xumusi» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OIpEe/IeIEHUH MOAXO0J0B K OTOOpY M CTPYKTYPHOH OpraHu3allMy COJEpPXKAaHUSA ITUX KYpCOB B
IporpaMMme Mo XUMHHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30BOro u
yriIyOJaE€HHOTO YPOBHEHM U3ydeHus MpeaMeTa.

OcHoOBy copepkanusi KypcoB «Opranudeckass xumusi» U «OOmas v HeopraHuyecKas
XUMHUS» COCTABISIET COBOKYIMHOCTh IMPEAMETHBIX 3HAHUNH U yMEHHH, OTHOCALIMXCSA K 0a30BOMY
YPOBHIO M3y4Y€HUs IpeAMETa. JTa CHCTeMa 3HAHUM IOJIy4aeT ONPECIEHHOE TEOPETHUECKOe
JIONIOJIHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMUTh  CYHIECTBEHHO  OoJbIIMH  00BEM
¢axTonormueckoro mMarepuana. Tak, Ha yriayOI€HHOM ypoOBHE M3y4YeHHS IpeaMeTra odecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHHs 00BEMAa 3HAHUH O XMMUYECKHUX DJIEMEHTaxX H
CBOWCTBaX MX COCJMHECHUN HA OCHOBE PACIIMPEHUS U yrIIyOJeHHS MPEICTABICHUNA O CTPOCHUU
BEIIIECTBA, XUMUUECKON CBSA3M M 3aKOHOMEPHOCTSIX MPOTEKaHUs PEaKLHi, pacCMaTpUBAaEMBbIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKHU U TepMOJUHAMUKU. M3yueHune nepuoanueckoro 3aKkoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHUX  3JEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSAX O CTPOCHUH aToMa. XMMHUECKas CBsI3b OOBICHSAETCS C
TOYKU 3pEHMs] HEPreTMYECKUMX HM3MEHEHMH mpu e€ oO0pa3oBaHMM M pa3pylIEHUH, a TAKKE C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. l3ydeHue THUNOB peakIUil JOIMOJIHAETCS
(dbopMHpOBaHUEM NPEACTABICHUN 00 JIEKTPOXUMUYECKUX MPOIleccax U IEKTPOJIN3€ PacIlyIaBOB
W pACTBOPOB BENIECTB. B Kypce OpraHMYecKol XUMHH MpPU PACCMOTPEHUU PEAKIHMOHHOU
CHOCOOHOCTH COEMHEHUH ynensercss ocoboe BHUMaHUe BolpocaM 00 3JeKTPOHHBIX 3¢ dekTax,
0 B3aUMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakiuil.

Ocoboe 3HayeHHe UMEET TO, YTO Ha COEp)KaHHuEe KYpCOB XHMHUH YIiyOJIEHHOTO YPOBHS
U3YYEHHUs MJI KJaccoB ompeaenéHHoro mnpoduis (IVIaBHBIM 00pa3oM Ha HUX CTPYKTYpy H
XapakTep JOMOIHEHUH K oOlIel cucTeMe NMpeIMEeTHBIX 3HAaHHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeaMeTsl. Tak, Hampumep, B COAEpKaHMM TMpeAMeTa Uil KJIACcCOB XMMHUKO-(PM3MYECKOro
npoduiis 60JblIOe 3HaYEHHE OYAYT UMETh 3JIEMEHTHl Y4eOHOro MaTepuasia o oOuiel XUMHH.
[Ipu u3yyeHuM npeaMeTa B JaHHOM ciy4yae akLEHT OyJeT cieinaH Ha OOIIHOCTh METOJOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHM B XUMHM U B (PU3MKE: aTOMHO-MOJEKYJISIpHAs TeOpus
(MonexkynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJNHAMUKH, SJIEKTPOJIN3a, IPEACTABIEHUS O CTPOEHUH BEILIECTB U IPYTOE.

B 1o ke BpeMs B colep;kaHUU IpeaMeTa AJis KJIacCOB XMMUKO-OMOIOTHYECKOro MpoQuiis
OonbIIN yenbHbIN Bec OyJeT UMeTh OpraHuydeckas XuMus. B 3Tom ciydae mpenocraBiseTcs
BO3MOXKHOCTB JJis1 00Jiee 00CTOSITENEHOTO PACCMOTPEHUSI XUMHUYECKON OpraHU3alui KJIETKU KaK
OMOJIOTHYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJIAT, K MpPHUMEpPY, TaKHE CTPYKTypHbIE
KOMIIOHEHTBI, KaK JMMUJbI, O€JIKH, YIiIeBOJbl, HyKJIEHHOBblE KHUCIOTHI U napyrue. Ilpu stom
3HaHMUS O COCTAaBE M CBOMCTBAX IPENCTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB
CIIy’KaT OCHOBOM JIJIsl U3Y4EHHUs CYLIHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B muane ¢opmupoBaHUS OCHOB HAyYHOIO MHMPOBO33PEHHS, OCBOCHHMS OOIIECHAYUHBIX
METOJIOB TTO3HAHUS U OTbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAaHUM U3ydeHue npeameTa
«XuMus» Ha YriIyOJEHHOM YpOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3AX C Yy4eOHBIMHU



peIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX o0nacteill «EcTecTBEeHHO-Hay4UHBIE TPEAMETHI,
«Matemaruka 1 uHpopMaTuka» 1 «Pycckuil sI3bIK U IUTEpATYypay.

[Tpu m3ydyeHun ydeOHOro mpenmera «XUMHS» Ha YIUIyOJNEHHOM YpOBHE TaKkkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3amadeid
NEPBOCTENEHHONW 3HAYMMOCTH sIBisieTcs (OpPMUPOBAaHME OCHOB HAyKM XHUMHUHU Kak o01acTu
COBPEMEHHOT'O0 €CTECTBO3HAHUS, TPAKTUUYECKOW JEATENbHOCTH 4eJIOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYJbTYphl. Pelienue 5Toil 3amaun Ha yriyOJIEHHOM YpOBHE W3YYECHHUS
npeMeTa MPEANoIaraeT peain3aluio TaKuX IeNeH, Kak:

e (opmMupoBaHUE MPEJCTABICHUN: O MaTepUATbHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTAX H
MO3HABAEMOCTU SIBJICHMH NIPUPOJIBI, O MECT€ XUMHH B CHUCTEME ECTECTBEHHBIX HayK U ¢
BeAyIIEH pOJM B OOECIIEYEHUH YCTOMUMBOTO DPA3BUTHS YEIOBEUYECTBA: B PELICHUU IMPOOIIEM
9KOJIOTHYECKOM, SHEPreTHYeCKON U MUIIEeBOI 0€30IaCHOCTH, B Pa3BUTHUU MEIULIMHBI, CO3AaHUU
HOBBIX MAaTE€pHaliOB, HOBBIX HCTOYHHUKOB OJHEPru¥, B OOCCHECUCHHH pPalMOHAIHLHOTO
PUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpbl UeJIOBEKa, a TAKKe
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBBIO U MIPUPOIHON Cpee;
®  OCBOCHHE CHUCTEMbI 3HaHHI, JIeKAIIUX B OCHOBE XUMUYECKOW COCTaBIISIIOIICH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX MTOHATHI, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
NPEICTaBICHUN O CTPOSHUH BEIIECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJICKYJISIPHOM,
HAJMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSIX MPOTEKaHHS
XUMHYECKHX PEAKIHH, O XUMHUYECKOM PaBHOBECHH, PAaCTBOPax M JMCIEPCHBIX CHCTEMax, 00
00LIMX HAYYHBIX TPUHIUIIAX XUMUYECKOT'O TPOU3BO/ICTBA;

e (opmupoBaHuE y 00YYAIONIMXCS OCO3HAHHOTO IMOHUMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHX 3HAHUH I OOBSCHCHHS KIFOUCBBIX HJICH U MPOOJIEM COBPEMEHHON XWUMHH, IS
OOBSICHEHUS U TPOTHOZUPOBAHMS SBICHUN, HMEIOIIUX ECTECTBEHHO-HAYYHYIO MPHUPOY;
IPaMOTHOTO PEUICHUsI MPOOIIeM, CBSI3aHHBIX C XMMHEH, MPOrHO3UPOBAHUS, aHAIN3a M OLIEHKHU C
MO3UIMI  DKOJIOTUYECKOW ©O€30MacHOCTH IOCIEACTBUN OBITOBOM M  MPOM3BOACTBEHHOM
JeSITETPHOCTH YEJIOBeKa, CBA3AHHOM C XMMHUYECKHM IPOM3BOJICTBOM, HCIIOIB30BAaHUEM U
nepepaboTKOH BEIIECTB;

e yrIyONeHWe NPEACTAaBICHUA O HAyYHBIX METOJaX MO3HAHUSA, HEOOXOIUMBIX IS
PHOOPETEHUST YMEHUH OPUSHTHPOBATHCS B MUPE BEIIECTB U O0OBICHEHUSI XUMUYECKUX SIBIICHUH,
UMEIOIINX MECTO B MIPHUPOJIe, B MPAKTUUECKOM IeATETHbHOCTH U MOBCEAHEBHOMN KU3HHU.

B mane peanm3zanuy mepBoOYEPEHBIX BOCIIUTATENFHBIX M PAa3BUBAIOMINX (QYHKIUH ETOCTHON
CUCTEMBI CpelHero o0miero ooOpa3oBaHus MpU W3YYEHUU MpeaMeTa «XUMHSI» Ha yriIyOIEHHOM
YPOBHE 0CO0YIO aKTyaJIbHOCTb MPUOOPETAIOT TAKKE 1NN U 3aJ1a4H, KaK:

e BOCIHUTaHUE YOESKIEHHOCTU B MO3HABAEMOCTU SIBICHUH MPUPOJIBI, YBAKEHUS K IMPOIIECCY
TBOpYECTBA B 0OJACTH TEOPETUUYECKUX U MPUKIAAHBIX UCCIETOBAaHUN B XUMHUH, (OPMUPOBAHKE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH;
® pa3BUTHE MOTHMBALlMM K OOYYEHHIO M TO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPONIIO U
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;
® pa3BUTHE IMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyuaromuxcsi, (OpMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOILEHUS K CaMOOOpPa30BaHMUIO M
HEMpEepbIBHOMY OOPa30BaHUIO KaK YCIOBUIO YCHEIIHOW MpoQecCHOHaIbHON U OOIIeCTBEHHOM
NeSITeTHbHOCTH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3IIOPOBBIO U TOTPEOHOCTH B 3A0POBOM
o0pa3e XHU3HU;

e (dopMupoBaHWEe YMEHHH W HaBHIKOB pPa3yMHOTO IPHUPOJONONB30BaHUS, pPa3BUTHE
HKOJIOTHYECKON KYJIBTYpPbI, NPUOOPETEHHE ONbITa OOIECTBEHHO-TIOJNIE3HON HKOJOTHYECKON
NeSITETTHHOCTH.

OO61ee yuClIO 4acoB, MPEAYCMOTPEHHBIX U U3yYeHUS] XUMHUHU Ha yrITyOJICHHOM ypOBHE
cpennero oOmero odpaszoBaHusi, coctaBisieTr 204 dacoB: B 10 kmacce — 102 gaca (3 4gaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hezento).

COJAEP/KAHUE OBYYEHUA
10 KJIACC



OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKOH XUMMH.

[IpenmMer W 3HayeHHEe OPraHUYecKOW XUMHUHM, MPEACTaBIEHHE O MHOroodpasuu
OPraHUYEeCKUX COCIUHECHUM.

DONEKTPOHHOE CTPOCHHE aToMa yIrjiepojia: OCHOBHOE M BO30YXKIEHHOE COCTOSHUA.
BasienTHBIE BO3MOXKHOCTH aTOMa yrijiepojia. XUMHUYECKasi CBSA3b B OPraHUYECKUX COCTUHEHUSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexanuaMbel oOpa3oBaHHsl KOBaJICHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AaKIETITOPHBIN). THIIBI MepeKphIBaHUsI aTOMHBIX OpOHUTAaJIeH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIAx
OpraHnyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKJIeo(puiIe U AeKTpoduIe.

Teopust cTpoeHus opraHudeckux coeauHeHud A.M. byrtinepoBa W coBpeMeHHBIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHHUE TEOPUU CTPOCHUSI OPraHUUYECKUX COETUHEHUHN.
Monekynspusie U CTpyKTypHble (Qopmynbl. CTpyKTypHble (DOPMYJIBl PA3IUYHBIX BHJIOB:
pa3BépHyTasi, COKpami€HHas, ckeinerHas. M3omepus. Buasl wu3oMmepuu: CTpPYKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTpOHHBbIE J(PGEKThl B MOJIEKYlIaX OpPraHUYECKUX COEIUHEHUN
(MHIIyKTUBHBIA U ME30MEPHBIH 3D PeKThI).

[IpencraBienue o KiaccUPUKAIUM OpraHUYECKUX BelecTB. [loHsTHEe O (yHKIIMOHATHHON
rpymre. ['omonorus. ['omonornueckue psiapl. CucreMatnyeckass HOMEHKIIATypa OpraHUuYeCKUX
coemuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcobenHoctTn W Kiaccuukamus  OpraHUYecKux  peakmuit.  OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKONH XUMUHU.

DKCIEepUMEHTAIbHbIE METO/Abl M3YYCHHS BEIIECTB M WX IMPEBPAIICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHM4eckuX BEIIeCTB W MaTepHallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpPraHMYEeCKUX BEHIECTB MpHU HArpeBaHuW (IUIaBlieHWe, OOYIJIMBaHME W TOPEHHE),
KOHCTPYHPOBAHUE MOJIeNIel MOJIEKYJI OpraHMYECKHUX BEIIECTB.

Yriaesogopoabl.

Anxkanbl. ['omonmorudeckuil psig aiakaHoB, oOmias (Gopmyria, HOMEHKIATypa U U30MEpHUS.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKaHOB, Sp3-m6p1/1m/13aum ATOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XUMHYECKHE CBOMCTBA AJKAHOB: PEAKIIMH 3aMEIICHUs, N30MEPHU3alUU, IETHAPUPOBAHUSA,
UMKIW3alUM, NUPOJU3a, KpekuHra, ropenus. llperncraBnmeHne o MexaHU3Me peakui
PaIuKaIBHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoae. CriocoObl oMydyeHus: ¥ MPUMEHEHHE aJTKaHOB.

[uxnoankansl. O6mast ¢popMmyrna, HOMEHKIaTypa U uzoMepus. OCOOEHHOCTU CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (IMKJIONPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
[UKJIOTEKCaH) MUKIoaNKaHOB. CriocoObI OJIyYeHHS ¥ IPUMEHEHUE ITUKIIOAJIKAHOB.

Ankensl. 'oMonorudeckuii psiji alkeHoB, o01mas (boszyJIa, HOMEHKJIaTypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJKEHOB, SP -THOpMIu3alMsl aTOMHBIX oOpOuTtanen
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reomeTpudeckas (Iuc-TpaHc-) nzomepus. Ousndeckue
CBOIWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM MPUCOCIUHEHUS, 3aMEUICHUS B O-
MOJIOKEHUE TMpPU JBOMHON CBs3M, NoOJMMepu3aluu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBennsie peakiinu Ha JBOWHYIO CBA3b. CIIOCOOBI TOIYYSHHS M IPUMEHEHHUE aJIKEHOB.

AJKa/IUEHBI. Knaccudukanus aJKaJUEeHOB (compsikEHHBIE, M30JIMpPOBaHHBIE,
kymynupogartvle). (OCOOEHHOCTH  OSJIEKTPOHHOTO CTPOCHHS M XUMHUYECKHX CBOMCTB
CONPSLKEHHBIX AMEHOB, 1,2- u 1,4-ipucoenunenue. Ilonmumepusanusi CONPSKEHHBIX TUEHOB.
CniocoObI TTOTy4YeHUsT U TPUMEHEHUE ATKATUEHOB.

AnkuHbl. ['OMONIOTHYECKHI psii anmKUHOB, 0o0mas (Gopmyna, HOMEHKIATypa U HU30MEpHsL.
DIIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI aJIKUHOB, SP-THOpUIM3AIMS aTOMHBIX
opbutaneit yriaepona. Puznueckue CBOWCTBA AIKHHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
MPUCOCTUHEHMS, TUMEPU3AINN U TPUMEPHU3AlNH, OKUCIeHUsA. KHCIOTHRIE CBOWMCTBA aJKUHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBIE peaklMu Ha TPOWHYIO CBsI3b. CIIOCOOBI
MOJTYYCHUS U IPUMEHEHUE AIKUHOB.



ApomaTudeckue yriieBoJIopojsl (apeHsl). ['oMonorndeckuii psa apeHoB, oOmas Gopmyna,
HOMEHKJIaTypa M U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbI OEH301a.
®dusnyeckue CBOMCTBA apeHOB. XHWMHUYECKHE CBOWCTBA OCH30JIa W €ro TOMOJIOTOB: PEAKIIUU
3aMelIeHus B OCH30JIbHOM KOJIbLIE M YTJIEBOJIOPOJIHOM paJHKalle, PEaKIUU MPUCOSAUHEHHUS,
OKHCJIEHHE TOMOJIOTOB Oensona. [IpencraBienue o0 OpUEHTHPYIOIIEM JEHCTBUU 3aMECTUTENEH
B OEH30JILHOM KOJIbIIE Ha MPUMEpE AIKHIBHBIX PaJuKalioB, KapOOKCHUIBHOM, THIPOKCHILHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna.  CrHocoObl  HOJydyeHUS U NPUMEHEHUE  apOMaTHYECKHX
YIJIE€BOIOPOIOB.

[Tpuponusrii ras. Ilonyraele HedTsaHble Ta3bl. Hedth u e€ mpoucxoxnenue. KameHHBIN
yroib ¥ TPOAYKTHl ero mepepaborku. CrocoObl mepepaboTKu He(pTH: MEepPEeroHKa, KPEKUHT
(TepMHUYECKHI, KaTaTUTUUYCCKU), puGOpMHUHT, muponn3. [IpoaykTel mepepaboTku HedTH, UX
NPUMEHEHHE B TIPOMBIIUIEHHOCTH H B OBITY.

['eneTnyeckas cBSI3b MEXKAY PAa3IMYHBIMU KJIACCAMH YTJIEBOJIOPOIOB.

ONEKTPOHHOE CTPOEHHE TaJOreHIPOM3BOAHBIX YIVIEBOJAOPOAOB. Peakuuu 3ameleHus
rajloreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIy, LHUAHOTPYIIy, amuHOorpymmy. JlelicTtBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHOMPTOBOrO pacTBopa wi€noud. BsaumonelictBue
JUTAJIOTEHAIKAHOB C MarHueéM M LUHKOM. [IOHSTHE O METalIoOpraHHYeCKUX COCAMHECHMSIX.
Hcnonp30BaHue TalOTEHIPOU3BOJHBIX YIJIEBOAOPOAOB B OBITY, TEXHHKE W TIPH CHHTE3E
OpPraHUYECKUX BEIIECTB.

DKcliepUMEHTAbHBIE METO/ABl HM3y4YeHHsS BEIIECTB W WX TPEBPALICHUN: HW3ydeHHE
bu3nYecKuX  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHiA
YIJIEBOIOPOAOB Pa3IMYHbIX KJaccoB (oOeclBeunBaHWE OPOMHOM MM MOJHOW BOJIbI, pacTBOpa
NepMaHraHata Kajus, B3aHMOJCICTBHE aleTHJIeHa C aMMHAuYHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHApY)XEHHE YIJepoaa U BOJOPOJAa B OpPraHUYECKHX BEIIEeCTBAX,
MOJlyuYeHUE ASTHIIEHA U H3Y4YCHHE €ro CBOMCTB, O3HAaKOoMJIeHHE C Koyuekuusmu «HedTs» u
«Yroap», ¢ oOpa3suamMu IUIaCTMAacC, KaydyKOB U PE3UHBI, MOJCIUPOBAHHE MOJIEKYI
YIJIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckne coelMHeHUs .

[IpenenbHble omHOATOMHBIE CHUpPTHL. CTpoeHHME MOJEKyl (Ha MpUMEpe MeTaHolla U
sTaHosa). ['oMonorudeckuit psij, odmas Gopmysna, n3o0Mepus, HOMEHKIIATypa U KJIacCU(pUKAITHSI.
dusnueckue CBOWCTBA MpeAETbHBIX OJHOATOMHBIX CHUPTOB. BoOJOpoaHBIE CBSI3M MEXITY
MOJIEKYJIAMH ~ CIHPTOB. XHWMHYECKHE CBOMCTBA: pPEAKIWW 3aMELICHHs, JCTHIpaTaIHH,
OKHCJICHHUS, B3aUMOJICHCTBIE C OPraHUYECKUMHU U HEOPTraHMYECKUMHU KucloTamu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cIUPTHL. [leiicTBHe 3TaHONA M METaHOJa HAa OpraHU3M YeJlOBeKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie a¢upsl, HOMEHKIaTypa U u3oMmepus. OCOOEHHOCTH (PU3MUECKHX U XUMHUYECKUX
CBOWCTB.

MHOroaTOMHBIE CIUPTHI — OSTWICHTIUKOIb W TIWIEpUH. DHU3HyecKrue M XUMHUYECKHE
CBOICTBa: peakluu 3aMEIIeHHUs, B3aUMOJCWCTBHE C OPraHWYeCKUMH M HEOPraHUYECKUMHU
KHCJIOTaMH, Ka4yeCTBEHHAasI peaklusi Ha MHOTOAaTOMHBIE cUpTHL. [IpencraBnenne o MexaHu3Me
peakuuii HykieouabHOro 3amereHus. Jleiicteue Ha opranusM 4enoseka. CriocoObl MOTydeHUs
¥ IPUMEHEHUE MHOTOATOMHBIX CITHPTOB.

®enois. CTpoeHne MOJEKYJbl, B3aUMHOE BJIMSHUE THIPOKCOTPYIMIBI U OEH30JBHOTO s/pa.
Ouznyeckue cBoicTBa (eHona. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB (peHona. KauecTBeHHBIE
peakuuu Ha (enon. TokcuuHocTh (enHona. CrocoObl TOJMy4YeHUS M MpUMEHEeHHe (eHoa.
®enonpopManbIeruiHas cMoJa.

KapOoHunbHBIE COEAMHEHUS — aJbJETHJIbl U KETOHBl. JIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpymmbl. ['oMonornyeckue psapl anbIerwIoB M KETOHOB, oOmias ¢opmyina,
U30MepUsl M HOMEHKJIaTypa. (DPHU3UYecKue CBOWCTBA albJECTHIOB U KETOHOB. XHUMHYECKUE
CBOWCTBA aNBJACTHIOB M KETOHOB: peakmuu npucoequHeHus. OKHUCICHUE albleTuoB,
KaueCTBEHHbIE peaklMHu Ha anpieruapl. CrmocoObl MOMyYeHUs M MPUMEHEHHE albJCTHAO0B U
KETOHOB.



OOHOOCHOBHBIE TpeleibHbIe KapOOHOBBIE KHUCIOTH. OCOOEHHOCTH CTPOCHMSI MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss u HoMmeHkiarypa. Pu3MUecKue CBOMCTBA OJHOOCHOBHBIX
npelelbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3M MeXAYy MOJEKyJaMu KapOOHOBBIX
KHCTIOT. XWMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOWCTBA, PEAKIUsl ATepUDUKAINNH, PEAKIUU C
y4acTUEM YIJIEBOJOPOAHOro pagukana. OcoOEHHOCTH CBOWMCTB MypaBbUHOUM KHUCIOTHI. [loHsTHE
0 TIPOM3BOJHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(pupax. MHOrooOpasue kKapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMpEIeIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIOT, TUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICIIMX KapOOHOBBIX KHCJOT:
CTeapuHOBAas, MaJbMUTHUHOBAS, OJICMHOBAasA, JUHO/e8As, JUHONEHO08as KUCIOTHL. (CrnocoObl
MOJIyYEHUs U PUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upbl. ['oMmonornueckuii psa, odmas (opmyrna, u3omMepus ¥ HOMEHKIATYpA.
®u3nyecKkue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJIOYHOU Cpejie.

XKupsr. Ctpoenue, (puzndyeckue U XUMHUYECKHE CBOMCTBA XUPOB: THIPOJIM3 B KHUCIOH U
nienouHoi cpene. OcoOEHHOCTH CBOMCTB KHUPOB, COACPKAIIUX OCTATKU HEMPeeIbHbIX JKUPHBIX
KUCHOT. KUpbl B IPUPO/IE.

MBpBUTa KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OOmast xapakrtepucTuka yriueBoaoB. Kiaccupukamus yrieBomoB (MOHO-, Au- |
nonucaxapuzbl). MoHocaxapuIpl: TJIOK03a, (QpPyKTO3a, rajakto3a, pudo3a, Oe30KcHuprbOo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunre3. XUMHYECKHME CBOWCTBA
[JIFOKO3bl:  PEAKIUMU C YYaCTUEM CIHMPTOBBIX M  aJNbJETMAHOW TpYII, CHOUPTOBOE U
MOJIOUHOKHUCHO0E OpoxeHue. llpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajbTO3a M JIAaKTO3a. BoccTaHaBiuBawIMe U
HEBOCCTaHaBIUBaroLMe aucaxapuiel. ['maponus nucaxapunoB. Haxoxnaenue B mpupone u
npuMmeHenue. [lomucaxapunpl: Kpaxmaj, TJIMKOT€H M 1esuTr0io3a. CTpOeHHE MaKpOMOJIEKYJ
Kpaxmajia, TJMKOI€Ha U LeJuIoyio3pl. Pdui3nueckue CBOMICTBAa Kpaxmajga M ILEJUIH0JI03bI.
XUMHUYECKUE CBOMCTBA Kpaxmajia: TMIpOJIM3, KAUECTBEHHAs pPEaklUHs C MOJAO0OM. XUMHUYECKHUE
CBOICTBa LIEJITIOJI03bI: TUAPOIIN3, OTydeHHE 3PUPOB Le1t0103bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

OKCHepUMEHTAJIbHBIE METOJbl U3YUEHHs BEIIECTB M HX IPEBPALICHHUI: PacTBOPUMOCTh
pa3IMYHBIX CHOUPTOB B BOJE, B3aMMOJECHCTBUE HTAHOJIA C HATPUEM, OKHCIEHUE 3THIIOBOTO
cupTa B ajbJETU] Ha pacKaJl€HHOM METHOW NPOBOJIOKE, OKHCIEHHE 3TUJIOBOIO CIHUpTa
JUXPOMATOM KaJiusi (BO3MOXHO MCIIOJIb30BaHME BHIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIUU Ha
anbJeruasl (¢ ruapoxkcuaom auamMmmuncepeopa(l) u ruapoxkcugom meau(ll)), peakus rmuneprsa
¢ ruapokcunom Meau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOW KHMCIIOTHI, B3aUMO/IeiicTBHE
pactBopa TIOK03bI ¢ Tuapokcunom Meau(ll), B3aumopaeiicTBue kpaxmanaa ¢ HOJOM, PEIICHUE
HKCIEPUMEHTANBHBIX 33j1au 1o TeMaM «CrupThl ¥ GeHounbl», «KapOoHoBbIe KHUCIOTHL. CloXKHBIE
3hupb.

A3oTcoaepxaniye OpraHudecKne CoeINHEeHusl.

AMUHBI — OpraHM4ecKHe Mpou3BoiHbIe aMMuaka. Kiaccudukanys aMuHOB: anudaTHuecKue
U apOMaTH4ecKue; epBUYHbIC, BTOPUYHbIE U TpeTudHble. CTpoeHue Moseky, oomas Gopmyia,
M30MepHs, HOMEHKJIATypa U (pU3mMdecKkrue CBOMCTBA. XHUMHUYECKOE CBOMCTBA amu(aTHUUECKHX
aMUHOB: OCHOBHBIE CBOWCTBa, AQJIKWIMPOBAHHWE, B3aUMOJECHCTBUE IIEPBUYHBIX aMUHOB C
a30TUCTOM KucaoToi. Conu aaKuiIaMMOHUS.

AHUIMH — IPEICTaBUTENIb AMMHOB apoMaThueckoro psaa. Ctpoenue aHwiMHa. B3zaumHoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOEHHOCTH XMMHMYECKHUX CBOWMCTB aHUJIMHA.
KavectBennsle peakuuyn Ha aHwiIdH. CrnocoObl MONy4YeHHS M NpUMEHEHHEe anu(aTudecKux
amuHOB. [lonydyeHne aHMIMHA U3 HUTPOOEH3071a.

AmunHokucnotel. HoMeHknatypa n nzomepus. OTenbHble IPEACTABUTENN O-AMUHOKHUCIIOT:
[JIMIWH, alaHuH. PuU3nyeckre CBOMCTBA aMMHOKHCIIOT. XMMHYECKHE CBOWCTBA aMHUHOKHCIIOT
Kak aM(OTEepHBIX OPraHWYECKHX COCIUHEHUH, peaklus IOJMKOHAEHCaluu, oOpa3oBaHue
NEenTHAHON cBs3u. buonornyeckoe 3HaueHNE aMUHOKUCIOT. CHHTE3 U TUAPOJIN3 MENTUIOB.

Benku xak nmpupoaHbie onuMepsl. [lepBuuHas, BTOpUYHAs U TPETUUHAS CTPYKTYpa OEIKOB.
XvMHYecKue CBOWCTBA OENKOB: THAPOIIN3, AeHATypallis, KaYeCTBEHHbIE peakluU Ha OeJKu.



OKcIepUMEHTaIbHbIE METO/IbI U3YUEHHUs BEIIECTB U UX MPEBPAILEHUI: pacTBOpeHUE OENKOB
B BOJE, JACHaTypanus OEJIKOB IpPH HArpeBaHWHW, LIBETHbIE pEaKIUM Ha OCNKH, pelIeHue
JKCIIEPUMEHTAIBHBIX 3a7ad IO TeMaM «A30TcoAepKallue OPraHUYECKHE COCIUHEHUS» U
«Pacno3HaBaHue OpraHM4EeCKUX COCIUHEHUIN.

BbicokoMoO/IeKy ISIPHBIC COCAUHEHUS.

OcHOBHbIE TIOHATHS XHMHMHM BBICOKOMOJIEKYJISIDHBIX COEAMHEHMI: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BE€HO, CTECICHb IOJMMEPHU3ALUM, CPeAHsIs MOJIeKyspHas Macca. OCHOBHBIC
METO/IbI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHNUN — IIOJIMMEpPU3aLUs U MIOJUKOHICHCALUs.

[Tonmumepnsie Matepuansl. [lmacTtMaccsl (ONMUATHIICH, MOJUIPONUIIEH, TOIUBUHUIXIOPHL,
HOJMCTUPOJ, HOIUMETHIMETAKpUIIAT, OJIMKApOOHAThI, OJUATUIEHTepedTanaT). Y TUIN3alus U
nepepaboTKa I1acTUKa.

OnactoMepbl:  HaTypajlbHBIH  KaydyyK, CHHTETHYECKME Kaydyku (OyTaJnMeHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, IIEPCTh, WIENK), UCKYCCTBEHHBIE (BMCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCaH).

[Tonumeps! crenuanbHOrO Ha3HaueHUs (TE(IIOH, KEBIap, 3JIEKTPONPOBOISAIIUE TOTUMEDSI,
OuopaszinaraeMble OJUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M MX IPEBPAIICHUN: O3HAKOMIICHHUE C
oOpa3uamMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, KaydyKoB, pELIEHUE
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Pacro3HaBaHue I1acTMacC U BOJIOKOH).

Pacuérnble 3anaum.

Haxoxxnenue MousiekyssspHOH (OpMyJibl OpraHMYECKOro COEAMHEHUS MO MAaCCOBBIM J0JISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJIECHHWE MOJIEKYJISPHOH (POpMYsbl OPraHuYecKOro
coeMHeHus: 1mo macce (00BbEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MMPOIYKTOB PEAKIIUHU M/HITH UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOH (OPMYITBI
OpPraHMYECKOT0 BEILEeCTBA HAa OCHOBE €ro XMMHYECKHUX CBOHCTB MJIM CIIOCOOOB MOJY4YEHHS,
OIpeIeIeHUE AOJIU BBIXOJA IPOAYKTA PEAKLIUN OT TEOPETUYECKH BO3ZMOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBA3€M NpU M3ydyeHUM opraHuueckod xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak MU
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEJAMETAaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO111e ecTecTBEHHO-HAYYHbIE TTOHATHUS: SBJICHNUE, HAYYHBIN (aKT, TUIIOTE3a, TEOPHsl, 3aKOH,
aHaJINW3, CHHTE3, KIaccupuKauus, HaOIIOJEHHe, HW3MEpEHUe, OSKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®du3uka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, JHEPTETUYECKUI YPOBEHbD,
BEIIIECTBO, TeNo, 00bEM, arperaTHOe COCTOSTHHE BEIIEeCTBA, (PU3MUECKUE BETUUMHBI, €IUHUIIBI
WU3MEPEHHUS], CKOPOCTh, JHEPIUs, Macca.

Bbuonorus: kierka, opraHusMm, sKocucrema, Ouocdepa, MeTaboIM3M, HaClIeACTBEHHOCTb,
aBTOTPO(HBI U TETepOTPO(HBIA TUI TUTAHUA, OpokeHUEe, (OTOCHUHTE3, JbIXaHHE, OENKH,
YTJIEBO/BI, JKUPbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMbIE, TOTIUBO.

TexHonorus: NMUUIeBble MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MHUTAHHUSA, MOIOIIUE CPENCTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernvyeckue 0CHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX sifiep. XuMudeckuil snemeHT. M3oronsl. CTpoeHHe 3JE€KTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTHYeCKHe YPOBHU M TOAYPOBHH. ATOMHBIE
opoOutanu. Knaccudukaims XUMHYECKAX DIIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
BJIEKTPOHOB I10 ATOMHBIM OpOMUTAISIM. OJIEKTPOHHBIE KOH(PHUIypalud aTOMOB »3IIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUU, JIIEKTPOHHbIE
KOH(UTypauy HOHOB. DIEKTPOOTPULIATETLHOCTb.



Ilepuonuueckuii 3akoH u llepmoamyeckass cuctemMa xumuueckux siementoB .M.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepuoanueckoil CHCTEMBl XUMHUYECKHUX
3JIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTBIX M CJIOXKHBIX BEIISCTB MO TpymNmaM H
nepuojaM. 3HaueHue nepuoauueckoro 3akona /.M. Menaeneena.

Xumu4deckas CBsA3b. BUIBI XMMHYECKOM CBS3M: KOBAaJICHTHAs, HMOHHAs, METaJUIMUYECKas.
MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM CBS3U: OOMEHHBIM M JIOHOPHO-AKIIEITOPHBIA. DHEPTHUs
U juiiHa cBsa3u. [lonsipHOCTD, HANPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOU CBsA3U. KpaTHbie
cBsi3Uu. BogopoaHas cBsizb. MeXMOIEKYIIpHbIE B3aUMOICHCTBHS.

BajieHTHOCTB ¥ BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU CTPYKTYPbhI MOJIEKYJI
C UX T€OMETPUYECKUM CTPOCHUEM (Ha IPUMEPE COCTUHEHUN FTIEMEHTOB BTOPOIO MEPUO/IA).

[IpencraBienne O  KOMIUIEKCHBIX  coequHeHMsiX. (CocTaB  KOMIUIEKCHOTO  HMOHAa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABl. 3HAUCHHWE KOMIUIEKCHBIX coeanHeHuid. [loHsatue o
KOOPJAMHALIMOHHON XUMUHU.

BemectBa MOJIEKYJISIpHOTO M HEMOJIEKYJSIPHOTO CTpPOCHMs. THUIBI KPUCTAIUTMYECKUX
pemETOK (CTPYKTYp) M CBOMCTBA BEIIECTB.

[Tonsitne o mucnepcHbix cuctemax. Mctuaubie pacTBopbl. [IpencraBieHne 0 KOJUTOMAHBIX
pactBopax. CrocoObl BBIpaOKECHHsSI KOHIIGHTpPAIlMM PacTBOPOB: MaccoBas JIOJS BeEIIeCTBa B
pacTtBope, MOJspHas ~ KOHIEHTpanus. HacellleHHble W HEHACHIIICHHBIE  PacTBOPHI,
pacTBopuMOCTh. Kpuctaiioruaparsl.

Krnaccudukanus w HOMEHKIATypa HEOPTaHWYECKHX BEIIECTB. TpHUBHAILHBIC Ha3BaHUS
OTACJIBHBIX MPEACTaBUTENICH HEOPraHUUECKUX BEILIECTB.

Knaccugukanus XuMHUUECKUX peaknuii B HEOPTaHMYECKOW W OPraHMYECKOW XMMHUHU. 3aKOH
COXpaHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHHUS M MPEBPAIICHUS SHEPTUM MPU XUMHUYECKHUX
peakuusx. TernoBbie 3 PEKTh XUMUIESCKHX peakiuii. TepMOXuMHUECKUE YpaBHEHUSI.

CKOpOCTh XUMHUYECKOU PeaKIuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (hakTOpOB. ['OMOTreHHBIC 1
reTeporeHHble peakiuu. Katanus u karanu3aTopsl.

OOparuMble U1 HEOOpPATHMBIC PEaKIIUU. XUMHUYECKOe paBHOBecHe. KOHCTaHTa XMMHYECKOTO
paBHOBecusi. DakTOphI, BIMSIONIME HA TOJOXXCHHE XWMHUYECKOTO PAaBHOBECUS: TEMIIEparypa,
JIaBJICHUE U KOHLEHTPAlMU BELIECTB, yyacTBymUX B peakuuu. [Ipunuun Jle Hlatense.

OnektponuTudeckass aucconanus. CunbHble u  cialdble  3eKTpoiuThl.  CTemneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAsA, HEMTpalibHas!, 1enouyHas. BogopoaHsiid
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHOro ooOmMeHa.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTAaHOBUTENb. [Iporecchl OKHCIEHHMs] M BOCCTAHOBJICHUs. BaXHeWIne OKUCIUTENIH |
BOCCTaHOBUTENH. MeTO 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DOKCMEepUMEHTAIbHBIE METOAbl HW3YYCHHS BEHIECTB M HX MPEBPAICHUI: pa3IoKeHHE
MEpPOKCUIa BOJOPOJAa B NPHUCYTCTBUM KaTalld3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
MPOBEJICHUE pEeaKIuii HOHHOTO OOMEHa, OIpeeICHHe Cpelbl PAcTBOPOB C IMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW peaKInH U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxenne HemerauioB B llepuoamueckod cucrteMe XUMHUYECKHX 3ieMeHToB J[.M.
MengeneeBa U OCOOCHHOCTH CTpOEHHS HX aroMmoB. (Duiznyeckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Ilonyuenue, ¢usuveckre U XMMHYECKHE CBOICTBA: pEaKIUU C METAUIAMH U
HEMeTaJllIaMHi, BOCCTAaHOBUTEbHbBIE CBOMCTBA. [ mapuabl. TOMIIMBHBIE JIEMEHTHI.

['anorensl. Haxoxaenwe B mpupoje, crocoObl MonydeHUs, (GU3NYECKHE U XHUMHYECKHE
cBoiicTBa. ['asioreHoBOIOpObl. BakHeHme KUCIOPOACOAEPIKAIIUE COCIMHEHUS TaJOT€HOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHs TajloreHoB. [I[puMeHeHrne rajloreHoB u
UX COEINHEHHUI.

Kucnopon, o3oH. JlabopaTopHble M MPOMBIIUIEHHBIE CIHOCOOBI MONYYEHHUS KHCIOPOJA.
®dusnyeckue W XUMHYECKHE CBOWCTBA W TPUMEHEHHE KHCIopoga u o30HA. OKcHIbl U
MEPOKCHUJIBI.



Cepa. Haxoxxnenue B mpupoe, CriocoObl MoaydeHus, Pu3ndecKkue 1 XMMUYECKHe CBOMCTRA.
CepoBogopon, cynbdhuasl. Oxcun cepri(1V), okcun cepri(V1). CepHucras u cepHasi KUCIOTHI U
ux cojii. OCOOCHHOCTH CBOMCTB CEpHOM KUCIOTHI. [I[puMeHeHne cephl U €€ COeTUHEHUM.

A3zoT. Haxoxenue B mpupo/ie, CrocoObl MorydeHusi, U3nuecKue 1 XUMUYECKHE CBOMCTBA.
AMMuak, HUTpuAbL. OKCHIBI a30Ta. A30THCTasi U a30THAs KUCIOTHI U UX coiu. OcoOeHHOCTH
CBOWCTB a30THOM KUCIOTHI. [IprMeHeHre a30Ta U ero COeAMHEHU. A30THBIE YA0OPEHHS.

®ochop. Haxoxnenwe B mpupone, crnocoObl HodydeHHs, (U3NYECKHE U XHMHUYECKUE
cBoiictBa. @Dochuner u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Ccoiu.
[Tpumenenue dochopa u ero coequnenuii. PochopHbie y100peHuUs.

VYrinepon, HaxokIeHHE B TMpupoae. AJuioTpornHble Moauduxamuu. Dusznueckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepogoM. Oxcup yriaepona(ll),
okcun yriepoaa(lV), yrompHas kucinora M e€ coid. AKTMBUPOBAHHBIA YTroJib, aiCOPOITHSI.
Oymnepensl, rpadeH, yriaepogHble  HaHOTPYOku. [IpuMeHeHHE MPOCTBHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COSAMHEHU.

Kpemuuii. Haxoxxnenue B mpupoje, cnocoObl MONMydeHUus, (GU3NYECKUe U XUMHYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIOTA, CHIIMKAThl. [I[puMeHeHne KpeMHUS U €ro
coenuHeHuil. CTEKIO0, ero Moly4eHue, BUIbl CTEKIIA.

[Tonoxxenue metannoB B [lepuoanueckoit cucteMe XUMUYECKUX 31eMEeHTOB. OcoOeHHOCTH
CTPOCHUS JIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. O0mue huznyeckre CBOWCTBA METAILIOB.
[IpumeHneHue MeTaIIOB B ObITY M TexHHKe. CIIaBbl METAIIIOB.

DIEKTPOXUMHUECKUH psii HanpspKeHUH MetaiioB. OOmmume croco0bl MOTydeHHs] METaJlIOB:
TUAPOMETAJUTYPIHUsl, MTUPOMETAILTYPIHUs, INeKTpoMeTaIyprusi. [ToHsTue 0 KOppo3un MeTasuioB.
Crioco0pbI 321U TH OT KOPPO3UH.

O6mas xapaktepuctuka MertamioB |A-rpynnel Ilepuonmyeckoil cucTeMbl XUMHUYECKUX
areMeHTOB. Harpwii u kanuii: monydeHue, pU3MUecKue M XUMHUYECKHUE CBOWMCTBA, IPUMEHEHUE
MIPOCTHIX BEUIECTB U UX COCAMHEHUM.

Ob6mas xapakrepuctuka metauioB |IA-rpynnsl Ilepuonnyeckoil CUCTEMBl XUMHUYECKHX
9JeMEeHTOB. Maruuii u KajblMil: TonydeHue, (PU3NYECKUEe U XUMHYECKHE CBOICTBa,
IIPUMEHEHHE IPOCTHIX BEILECTB U UX coequHEHUH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUH: TIONy4eHue, (U3HuecKue M XMMUYECKHE CBOMCTBA, MPUMEHEHHUE IMPOCTOrO
BEIIIECTBA M €ro coeAnHeHUH. AMQOTepHBIE CBOWCTBA OKCHUIA W THUIAPOKCHIA ATIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO6mass xapakTepucTuka MeTauioB moOouHblx noxarpynn (b-rpynm) Ilepumonmueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®uznyeckue U XMMUYECKUE CBOMCTBA XpoMa U €ro coenuHeHud. OKCHUIbI U TUAPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auXpomatrbl, UX OKUCIHTEIbHBIE CBOICTBA.
[TosryueHue u npuMeHEeHNe XpoMa.

Pusnyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ero CoeauHEeHuH. BaxHuelimue
coenuHenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranua(VIl). Ilepmanranar kanus,
€r0 OKHCIINTENbHbBIE CBOWCTBA.

duznyeckue U XMMUYECKHE CBOMCTBA j)Kejie3a U ero coeAMHeHU. OKCUIbl, TUIPOKCUIBI U
comnu xene3a(ll) u sxeneza(lll). [Tonyuenue u npumMeHeHHe kKee3a U ero CIUIaBOB.

Pu3nyecKnue U XUMUYECKHE CBOKWCTBA MeIH U €€ coenuHeHui. [lomydyeHne u npuMeHeHne
MeIU U €€ COCIUHEHUM.

[{uHk: mony4yeHue, pu3ndeckue U XMMUIECKHe CBOMCTBA. AM(OTEepHBIE CBOMCTBA OKCHIA U
TUIPOKCUA IMHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [[puMeHeHe IMHKA U €r0 COEJUHEHUH.

OKCepUMEHTAIbHbIE METO/IbI U3YyUYEHHS BEIIECTB M X MpEBpallleHuil: u3yueHrue oopasion
HEMETaJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B KUCIOPOJE, U3y4eHHE KOJUIEKIIUU
«Mertanisl U CIIaBbl», B3aMMOJEHCTBHE MIETOYHBIX U IIEIOYHO3EMENbHBIX METANIOB C BOJIOMN
(BO3MO’KHO HMCHOJIB30BaHNE BHIEOMATEPUAIIOB), B3aUMO/ICHCTBHE [IUHKA U XKeJle3a C pacTBOpaMH
KHUCJIOT U LIEeJIoUel, KaueCTBEHHbIE PeaKMy Ha HEOpraHMYeCKHe aHHWOHbI, KAaTUOH BOJOpOJA U
KaTHOHBI METAJUIOB, B3aUMOJICHCTBHE TUAPOKCUIOB AIIOMUHUA U [IMHKA C paCTBOPaMH KHUCIIOT U
nieyiouel, pelleHue SKCIEePUMEHTANbHBIX 3a7ady 1no Temam «lanorensl», «Cepa u €



coeIMHEHUs», «A30T U (hochop U UX coeAUHEHU», «MeTalIbl TTIaBHBIX MOATPYIIY», «MeTaibl
NOOOYHBIX MOJATPYIII.

XuMHS H )KU3Hb.

Posp xumum B o0ecriedeHnH YCTOHYMBOTO pa3BUTHs dejoBedecTBa. [loHATHE O HAyYHBIX
METOJaX I[O3HAHUS M METOJOJIOTUM HAy4YyHOro uccieqoBaHus. HayuHble HPUHIMITBI
OpraHM3alMy XUMUYECKOr0 MPOU3BOACTBA. [IpoMBIIIITIEHHBIE CIIOCOOBI MMOIYYEHHS BaKHEHUIINX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoda). [IpomblnieHHbIe
CIIOCOOBI MOJTYYEHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeabl U
ero nociuenctsud. Posb xumun B 06ecrieyeHIH SHEPreTHIecKoi 6€301MacHOCTH.

XuMusag W 300poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucnoib30BaHUs
JIEKapCTBEHHBIX IpenapaToB. Poib XuMUM B pa3BUTUU MEIULIVHBI.

XYMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe A00aBkuU. Ponb xumuu B oOecrieueHUn
MUIIEBOH OE30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumus. [lpaBuna GezomacHOro
UCTIOJIb30BaHUS TPENapaToB ObITOBOM XMMUU B MIOBCETHEBHON JKHU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMHS B CEIbCKOM X03s1iicTBe. OpraHndeckne 1 MUHEpaJIbHbIE YA0OPCHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPacku, CTEKJI0, KepaMuka. Marepuansl Ass
anekTpoHukU. HaHnoTexHomoruu.

PacuérHrble 3amaumn.

Pacuérbl: Macchel BelecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE
win 00bEMY OJHOTO W3 YYaCTBYIONIMX B pEaKlMW BEIIECTB, Macchl (00BEMa, KOJIHYECTBa
BEIIIECTBA) MPOAYKTOB PEAKIUM, €CIW OJHO U3 BEIIECTB HMMEET MPUMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMu, €CM OJHO M3 BEIIECTB JAHO B BHJE PacTBOpa C
onpeAenEéHHOM MacCOBOM JOJEd PAaCTBOPEHHOIO BEIIECTBA, MACCOBOW JIOJM W MOJSPHOMN
KOHIIEHTPAIllUU BEIIECTBA B PAcTBOpE, JIOJIM BBIXOAA MPOJYKTa PEAKIUH OT TEOPETUYECKU
BO3MOKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBSA3EH MPU M3YUEHUH OOIIEH 1 HeOpraHn4ecKoil xumuu B 11
KJIacCe OCYIIECTBISETCS Yepe3 UCMOIb30BaHUE KaK OOUINX €CTeCTBEHHO-HAYUHBIX MOHSATUH, TaK
Y TIOHATUHN, MPUHATHIX B OTJEJIbHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOTO IIMKIIA.

OO111e ecTecTBEHHO-HAYYHbIE TTOHATHUS: SBJICHNUE, HAYYHBIN (aKT, TUIIOTE3a, TEOPHsl, 3aKOH,
aHaJIN3, CUHTE3, KiIaccu(uKalus, NepUOAUYHOCTb, HAOIIOJEHUE, M3MEPEHHE, IKCIEPHUMEHT,
MOJI€JIb, MOAEINPOBAHNUE.

®uznka: marepusi, MUKPOMHpP, MaKpOMHUp, aTOM, D3JEKTPOH, NPOTOH, HEWUTPOH, HOH,
U30TONBl, PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTMUECKUIl YpOBEHb, BEILIECTBO, TEJIO, O0BEM,
arperaTHOe COCTOSIHUME BEILEeCTBA, WJCAIbHBIM Tra3, (U3NYECKUE BEIUYMHBI, EIUHUIIbI
MU3MEpEHMS, CKOPOCTh, SHEPTHs, Macca.

buonorust: knerka, opraHums3M, 3KocucTema, Ouocdepa, MeTabOIM3M, MaKpo- U
MHUKpPORJIEMEHTBI, OENKH, J>KUPbI, YIJIEBOAbI, HYKJIEHHOBBIC KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB U IMOTOK SHEPTUU B SKOCHCTEMAX.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIe, TOIUINBO, PECYPCHI.

TexHonorus:: XMMHUYECKass MPOMBILIUIEHHOCTb, METAJULYprusi, CTPOUTENbHbIE MaTepHUabl,
CENIbCKOXO3SHCTBEHHOE TPOU3BOJCTBO, MHINEBAs IMPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaToB, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, dJIEKTPOHHAS IPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3VYJIBTATHI

B cooTBeTcTBUM C CHCTEMHO-JESTEIBHOCTHBIM IOIXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3yabTaTOB OCBOSHUS MpeaMeTa «XUMUsS» Ha YPOBHE CPEAHEr0o 00Iero oopa3oBaHUs BBIICICHBI
CIIEYIOIIME  COCTAaBJISIONIME:  OCO3HAaHHME  OOYYaIOIUMHUCS  POCCHMCKOW  TpakIaHCKOM
UACHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPEICICHUIO; HATNINe
MOTHBAIlMM K OOYYEHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYarOHIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIIECTBE NpaBUIAMH M HOPMaMH T[OBEICHUS; HAJM4YUE IPaBOCO3HAHUA,
9KOJIOTMUYECKOM KYJIbTYpHhI; CIIOCOOHOCTh CTaBUTH 1I€JIM U CTPOUTD KU3HEHHbBIE TIAHBI.

JIMYHOCTHBIE PE3ylbTAaThl OCBOCHUS NpeaAMeTa «XHMHS» OTPaKalT Cc(HOPMUPOBAHHOCTH
OTbITa TIO3HABATENIFHOM M MPAKTUYECKOW NEATENbHOCTH OOydaroluXcsl B MPOIECCEe peanu3alun
00pa30BaTeNbHON JIEATEIHHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS IMpeaMeTa «XUMHUS» OTpaxarT CPOPMUPOBAHHOCTDH
OTbITAa MO3HABATENBHON M MPAKTHUYECKOW JESTEIBHOCTH OOYUYAIOMIMXCSl B MPOILECCEe pealn3alui
00pa30BaTeNbHON IeATEIbHOCTH, B TOM UHCJIE B YACTH:
rpakIaHCKOr0 BOCIIUTAHHUS:

— OCO3HaHMsI OOYYAIOIIMMUCA CBOMX KOHCTHUTYIMOHHBIX IMpPaB U OOS3aHHOCTEH, yBaKEHUS K
3aKOHY U MIPABOIOPSIIKY;

— TPEACTaBICHHUS O CONUATBHBIX HOPMax M MpaBWJIaX MEXKIUYHOCTHBIX OTHOILICHUH B
KOJIJICKTHBE;

— TOTOBHOCTH K COBMECTHOM TBOPUYECKON MAEATETbHOCTH MPH CO3JAaHUM YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX 1 MO3HABATEIBHBIX 33/1a4, BEITTIOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

— CIIOCOOHOCTH MOHHMMATH U MPUHHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX MPU
aHaJlM3e pa3jINYHbIX BUJOB YU€OHOU NESTEIbHOCTH;

NATPUOTHYECKOr0 BOCTIMTAHUS:

— LIEHHOCTHOT'O OTHOIIIEHUSI K UCTOPUUYECKOMY U Hay4YHOMY HACIIEIUI0 OT€YECTBEHHON XUMHH;

— yBaXXEHMs K IMPOIECCY TBOPYECTBA B O0JACTU TEOPHH U MPAKTUYECKOTO MPHIIOKEHUS XUMHU,
OCO3HaHMS TOTO, YTO JaHHbIE HAYKH €CThb pe3yJbTaT AJIUTEIbHBIX HAONIOJIEHHH, KPOMOTIMBBIX
HKCIIEPUMEHTATBHBIX TIOUCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,

— HWHTepeca U M03HaBaTEJIbHBIX MOTUBOB B MOJYYEHHH U MOCIEAYIOIIEM aHalu3e UH(pOopMaIuu o
NEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMHUU;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

— HPaBCTBEHHOI'O CO3HAHUs, STUYECKOTO OBEJICHHUS;

— CHOCOOHOCTH OLEHMBAaTh CUTYAllMH, CBA3aHHBIE C XMMUYECKMMHU SIBICHUSAMHU, M NPUHUMATh
OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICh HA MOPATbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

— TOTOBHOCTH OLEHMBAaTh CBOE TMOBEJACHHWE M TMOCTYNIKM CBOMX TOBapulled ¢ MNO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM M € YUETOM OCO3HAHUS MOCIEACTBUH TOCTYIKOB;
(opMHpOBaHNS KYJIbTYPbI 310POBbSI:

— TNOHHMMaHMS LEHHOCTeH 370poBOro W Oe3omacHOro oOpa3a JKU3HH, HEO0OXOAMMOCTHU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

— coOmrofeHust mpaBuil 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMH B OBITY, ITOBCETHEBHOW JKWU3HH, B
TPYZIOBOM AESATENBHOCTH;

— TIOHMMAaHMs LIEHHOCTH MPaBUJ MHIMBUAYAJIBHOTO U KOJJIEKTUBHOTO 0€30IaCHOTO MOBEACHUS B
CUTYallUAX, YTPOKAIOLINX 3/JOPOBBIO U )KU3HHU JIIOJIEH;

— OCO3HAHWS TOCTCICTBUA W HENPHUIATHAS BPEOHBIX MPHUBBIYEK (YHMOTPEOICHUST alKOTOIs,
HapKOTHUKOB, KYpPEHHUS);

TPY/AOBOI0 BOCIIUTAHMA:

— KOMMYHHKAaTHBHOH  KOMIETEHTHOCTH B  y4eOHO-HCCIIEZIOBAaTEIbCKOM  JEeSTeTHHOCTH,
OOILECTBEHHO OJIE3HOI, TBOPUECKOI U IPYTUX BUAAX JEATEIbHOCTH;



— YCTaHOBKM Ha aKTUBHOE Y4aCTHE B PEIICHUU MPAKTHYECKUX 3a1a4 COLNAIbHON HAIPaBICHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI );

— HWHTepeca K MPaKTHUYECKOMY M3YUEHHIO Mpodeccuil pa3mudHOro poja, B TOM YHCJIE HA OCHOBE
IIPUMEHEHHUS [IPEIMETHBIX 3HaHUH 10 XUMUH;

— YBaXXCHHUs K TPYLy, JIOASAM TPyJa U pe3ynbTaTaM TPYAOBOM AEATEIbHOCTH;

— TOTOBHOCTU K OCO3HAaHHOMY BbIOOpY MHIMBHUIYaJbHON TpPaeKTOPUM 0Opa3oBaHusA, Oyayluei
npodeccun M peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00I11ecTBa;

JKOJIOTHYECKOr0 BOCIIMTAHMSA:

—  OSKOJIOTMYECKH LeIecO00pa3HOro OTHOIIEHUS K MPHPOJAE KaK HCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIe;

— TIOHMMaHHUS INIOOAJTBHOIO XapakTepa HKOJOTHYECKUX NpoOJIeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOIHOM U COLIMATILHOM CPELBI;

— OCO3HaHUS HEOOXOAMMOCTH MCIIOJIb30BaHMs AOCTHKEHUM XHMMHUM Ui pELIEHUS BOIPOCOB
PaLMOHAIBHOTO IPUPOAOIOIb30BAHNUS;

—  aKTUBHOI'O HENPUATHS ACUCTBUM, IPUHOCSIIMX BPEJ OKPYKAIOLIEH IPUPOJHOM Cpele, yMEHUs
IIPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJOTUUYECKHUE MOCIEACTBUS IPEAIPUHUMAEMBIX JEHUCTBUM U
IIPEIOTBPALLATD HUX;

— HQJIWYUS Pa3BUTOTO HKOJIOTMYECKOTO MBINUIEHMS, 3KOJOTMYECKOW KYJIbTYphl, OIBITA
NESTEIbHOCTH  DKOJIOTUYECKOW  HamNpaBICHHOCTH, YMEHUS  PYKOBOJACTBOBAaTbCS HMU B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHON NMPAKTHKE, COCOOHOCTH U YMEHMsI aKTUBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

HEHHOCTH HAYYHOI0 NO3HAHUS:

— MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOLIECTBEHHOMN
MIPaKTUKU;

— IOHMMaHMs cHeuu(pUKd XUMHMM Kak HayKH, OCO3HaHuUsi €€ poiaud B (HOPMUPOBAHUU
palMOHAIBHOIO HAayYHOI'O MBILIUIEHUS, CO3/IaHUM ILIEJIOCTHOIO IMPEICTABICHHUS 00 OKpY’KaroIleM
MUpE KaK O €IMHCTBE IMPUPO/Ibl U YEJIOBEKA, B IIO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEN U PEILIEHUU
po0JIeM COXPAaHEHUs IPUPOTHOTO PABHOBECHS;

— yOexaEHHOCTH B 0CO000H 3HAYUMOCTH XHUMHUHU [UIsI COBPEMEHHOM IMBWIM3ALMM: B €€
I'YMaHUCTHYECKON HAaNpaBiI€HHOCTH M BaXHOW pOJIM B CO3JaHUM HOBOW 0a3pl MaTepuanbHON
KYJIBTYpBl, B PEIIEHUH TTI00aTbHBIX MPOOIeM YCTOHYHMBOTO PAa3BUTHS UYEIOBEUYECTBA — CHIPHEBOM,
SHEPTEeTUYECKOMN, MUIIEBONU M IKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTICUCHUH
YCJIOBUH YCHEIIHOTO TPYy/Aa M SKOJIOTHYECKH KOM(POPTHOH KU3HU Ka)KI0ro 4jeHa o0IIecTBa;

— €CTECTBEHHO-HAayYHOW rpaMOTHOCTHU: MOHUMAaHMSI CYIIIHOCTH METOJOB IO3HAHNUS, HCIOJIb3YEMBIX
B ECTECTBEHHBIX HayKaX, CIOCOOHOCTH HCHOJb30BaTh IIOJIydaeMble 3HAHHUS Ul aHajau3a Hu
OOBSICHEHHS SBJICHUN OKPYXAIOIIEro MUpa U MPOUCXOAAIINX B HEM M3MEHEHUH, YMEHHUS JAenaTh
00OCHOBAHHBIE 3aKJIIOYEHHMs HAa OCHOBE HAy4YHBIX (PAKTOB W HMEIOIIUXCS JIAHHBIX C LENbIO
MOJIy4€HUs JJOCTOBEPHBIX BBIBOJIOB;

— CHOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BAaTh XMMHUYECKHE 3HAHUS Ul pelIeHUs MmpobiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

— MHTepeca K MO3HAHUIO, UCCIIEI0BATEIBbCKON IEATEIbHOCTH;

— TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPA30BaHUIO, K AKTUBHOMY
MOJIYYE€HHUIO HOBBIX 3HAHUH MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMU;

— HUHTepeca K 0COOEHHOCTSM TpyZa B pa3InYHbIX cepax mpodhecCuOHATbHON 1eATeIbHOCTH.

METANPEJMETHBIE PE3YJIbTATBI
MeTtanpeaMeTHble Pe3yibTaThl OCBOEHUS MPOTPAMMBI MO XUMHH Ha YPOBHE CPEIHEro
o0mero 00pa3oBaHus BKIFOYAIOT:
— 3HauuMble IS (OPMHPOBAHUS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXIpeIMeTHbIE) O0IIeHayUYHbIe TTOHSTHS, OTPAKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MHpA U
CHGHI/I(bI/IKy MCTOAOB IO3HAHUS, HCIIOJIB3YECMbIX B C€CTCCTBCHHBLIX HayKaX (MaTepI/ISI, BCEIIECTBO,



SHEprus, sBIEHHE, MPOLECC, CUCTEMa, HAYYHBIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHKE, HAOII0IeHUE, U3MEPEHUE, SKCIICPUMEHT U JIpyTue);
— YHUBepcalbHble yueOHblE JeMcTBUS (ITO3HABaTEIbHbIE, KOMMYHUKATHUBHbBIC, DPETYJISTHBHBIE),
obecneynBarome popmMuUpoBaHue (QYHKIIMOHAIBHOW I'PaMOTHOCTH M COLMAIBHOW KOMIIETEHLUU
oOyJaromuxcs;
— CHoco0HOCTh o0yyJaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIHUCLHUIUIMHAPHBIE,
MHUpPOBO33pDEHUYECKHE 3HAHHUA M YHHUBEpCaJbHble YdeOHblE JACHCTBUS B I103HABAaTEJIbHOW U
COLIMAJIBHOM ITPAKTHKE.

MeramnpegMeTHble  pe3yinbTaThl OTPAKAKOT OBJAJCHUE YHUBEPCATIbHBIMH  Y4E€OHBIMU
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JI€HCTBUSAMU.

Ilo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS
0a30BbIe JIOTHYECKHE JeliCTBHSA:
— CaMOCTOSITENIBHO  (hOpMyJIHpOBaTh M aKTyallU3MpOBaTh MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
— ONpEACNATh LETU NeATeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JTOCTHIKEHUS, COOTHOCHUTD
PE3yNbTAThI AEATEILHOCTH C TOCTABICHHBIMU LIEISIMH;
— HCIIOJIb30BaTh HpI/I OCBOCHHNHN 3HaHHfI HpI/IéMI)I JJIOTUYCCKOTI'O MBIIIIJICHUA: BBIACIIATH xapaKTepHLIe
HpI/I3HaKI/I HOHSITI/Iﬁ 158 yCTaHaBJII/IBaTI) HUX B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTByIOHII/Ie IIOHATUS
JUTsl OOBSICHEHUS OTACIIBHBIX (DaKTOB U SIBJICHHIA,
— BI)I6I/IpaTB OCHOBAHUA N KpI/ITCpI/II/I JJIS Knaccmbnxaunn BCIICCTB U XUMHUYCCKUX peaKHI/If/'I;
— yCTaHaBJII/IBaTI) HpI/ILII/IHHO-CJIeI[CTBeHHBIe CBs3H MC)KIly I/13yT~IaeMI)IMI/I SIBJICHUSAMMU,
— CTPOUTH JIOTHYECKHE PacCyKIACHHs (MHIyKTHUBHBIC, IENYKTHUBHBIC, 1O aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M IPOTHUBOPEYHUS B PACCMATPUBACMBIX SIBICHUAX, (OPMYIHPOBATH BHIBOJBI H
3aKJIIOUCHUS;
— MPUMEHSTH B MPOIECCE MMO3HAHUS UCTIONIb3yeMbIe B XUMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
nmpeoOpa3oBbIBaTh MOJCIBbHBIC TPEACTABICHUS — XHMHYECKUH 3HAaK (CHMBOJI) DJJICMEHTA,
XuMua4eckas (opMmyna, ypaBHEHHE XUMHUYECKOW pEaKIWW — TpPH pEIIeHHH Yy4eOHBIX
MMO3HABATEJIPHBIX W MPAKTHUYECKHUX 3aja4, MPUMEHITh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS IS
BBISABJIICHUA xapaKTeprlx HpI/ISHaKOB I/I3yqaeMBIX BCIICCTB U XUMHNYCCKUX peaKuHﬁ.
0a30BbIe HCCEN0BATEIbCKHE HeHCTBHS:
— BJIAaACTh OCHOBaAMH METOJ0B Hﬁy‘IHOFO IIO3HAHU BCIICCTB U XUMHNYCCKUX peaxunﬁ;
— (QopMynHpOBaTh LIETU U 33]]a4l UCCIICIOBAHNUS, NCIIOIh30BATh MOCTABIEHHBIE U CAMOCTOSITEIHHO
C(l)OpMyanOBaHHI)IG BOHpOCI)I B KAQUECTBEC I/IHCTp}IMCHTa IIO3HAHUA U OCHOBBI IJIs q)OpMI/IpOBaHI/IH
TUIIOTE3bI 110 TPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYK/ICHMHIA;
— BJIAJACTH HaBbIKAMHA CaMOCTOATCIBbHOTO HJ'IaHI/IpOBaHI/ISI 158 HpOBGI[CHI/ISI y‘IeHI/I‘IeCKI/IX
SKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHUS HaOMI0IaTh 3a XOJIOM IPOIIECcCa, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro pe3yabTaTr, GopMynIupoBaTh OOOOIIEHUS ¢ BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJbTATOB HCCIEAOBAHUS, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJETAHHOMN
pabore;
— MpUOoOpeTaTh ONBIT YYEHUUECKON HCCIIEeI0BAaTENbCKOW M MPOEKTHOM AEATEIbHOCTH, MPOSBIIATH
CHOCO6HOCTB 1 TOTOBHOCTH K C&MOCTO?[TCJ'IBHOMy HOI/ICKy MCTOOOB pGHICHI/IfI HpaKTI/ILIeCKI/IX 3ajaa4,
MIPUMEHEHHUIO PA3JIMYHbIX METOJOB O3HAHUS.
padora ¢ unpopmanueii:
— OpPUEHTUPOBATHCA B Pa3NUYHBIX UCTOYHUKAX WH(GOpMaNUU (HAy4dHO-TIOMYISpHAs JUTEpaTypa
XUMHUYECKOTO COJCp)KaHUs, CIpaBOYHBIE TMocoOus, pecypchl HHTepHeTa), aHaAIW3UPOBATH
MH(OPMAILIUIO Pa3NUYHBIX BUAOB H (OpM TpeNCTaBlICHUs, KPUTHUYECKH OILICHUBATh &
JIOCTOBEPHOCTH ¥ HEMTPOTUBOPEUHBOCTH;
— (dopmynupoBaTh 3ampockl W TMPUMEHSATh pPA3NIUYHBIE METOJbI TpPU TMOHCKE U 0oTOope
nH(popManuy, HeOOXOAUMOM /7Sl BBIMIOTHEHUS YU€OHBIX 3a/1a4 ONPeAeIEHHOTO TUTIA;
— MpuoOpeTaTh ONBIT MCIOJb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
paSJ'II/I'-IHI)IX ITOHMCKOBBIX CUCTEM,



— CaMOCTOSITEILHO BBIOMpATh ONTHMAIBbHYIO (GopMy TpencTaBieHus HHPOPMAIHH (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHUE);

— WCIOJIb30BaTh HAYYHBIH S3BIK B KaUECTBE CPENCTBA MPHU pabOTe ¢ XUMHUECKOW MH(pOpMaIHEen:
IPUMEHATh MEXIpeIMeTHbIe ((U3MYecKrne M MaTeMaTU4YeCKHe) 3HAKU U CHUMBOJIBL, (OpMYIIBI,
a00peBHaTypbl, HOMEHKIIATYPY;

— HCII0JIB30BATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJITHOCTH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:
— 3aj1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOI TeMbI B XOJI€ IMaJIora U/UiIH JUCKYCCHUH,
BBICKA3bIBaTh UJCH, q)OpMyJII/IPOBaTB CBOM NPCIIOKCHHUA OTHOCUTCIIbHO BBITIOJIHCHUA
MIpeIJI0KEHHOM 3a/1auH;
— BBICTYIIaThb C IIPE3CHTALMEN pPE3YJIbTATOB II03HABATEIBHOM JCATEIBHOCTH, IIOJTYyYEHHBIX
CaMOCTOSATENIbHO UM COBMECTHO CO CBEPCTHUKAMMU MPHU BBHIMOJIHEHUU XUMUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKONH paboThl MO HCCIIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pean3aliu y4eOHOTo
MpoekTa, W (HOPMYIHPOBATh BBIBOABI IO PE3yJIbTaTaM IMPOBEIEHHBIX HCCICIOBAHUNA ITYTEM
COTJIACOBAHUS MO3UIMM B X0/1€ 00CYKACHHS U 0OMEeHa MHEHUSIMHU.

PeryasitTuBHbIC YHHBepCaJbHbIe y4eOHbIe NelicTBUA:
—  CaMOCTOSATEIBHO IUIAHUPOBATh M OCYLIECTBIIATH CBOIO II03HABATEIBHYIO JEATEIBHOCTD,
ompenensas e€ UeNd W 3aJa4d, KOHTPOJHPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
Ipe/ularaéMblii  aJrOpUTM JAEUCTBUIM NpU BBINOJIHEHUM Y4YeOHBIX M HCCIEI0BATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEKTHBHBIA COCO0 MX pEIIeHHs ¢ YYETOM TOJTYYCHHS HOBBIX 3HAHHUU O
BELIECTBAX U XUMHUYECKUX PEaKLUsAX;
—  OCYILECTBIATH CAMOKOHTPOJIb JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHUS MHPOTpaMMbl IO XMMHHM Ha YINIYOJIEHHOM YpOBHE Ha
YPOBHE CpeAHero obmero oOpa3oBaHHs BKJIIOYAIOT crenuduueckue Juis y4eOHOro mnpeamera
«XUMUS» HaydHbIC 3HAHHS, YMEHHS M CHOCOOBI JCHCTBHI 1O OCBOCHHWIO, WHTEPIPETALMH |
peoOpa3oBaHUIO 3HAHUHM, BUABI AEATENBHOCTU IO MOJIYYEHHIO HOBOI'O 3HAHMS M IPUMEHEHUIO
3HAHUW B PAa3IMYHBIX YYEOHBIX CHUTyallMsIX, a TaKK€ B pEAIbHBIX XU3HEHHBIX CHUTYyalMsX,
CBA3aHHBIX C XUMHUEH. B mporpamMme 1o XuMHUH IIPEIMETHBIE Pe3yIbTaThl IPEACTABICHBI 110 TOJaM
W3Yy4YECHUS.

10 KJIACC
[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs» OTpaXaroT:

— c(hOpPMHPOBAHHOCTh TNPE/ICTABIECHUI: O MECTe M 3HAYEHUU OPraHWYECKOH XMMHMU B CHUCTEME
€CTECTBEHHBIX HAYK U €€ pojiu B 00ECleUeHUH YCTOMUMBOIO pa3BUTHUS YEJIOBEYECTBA B PELLIECHUU
poOJeM HKOJIOTUYECKOM, PHEPreTHUecKOo M MUIIEeBOH O0€30MacHOCTH, B PAa3BUTUU MEIUIMHBI,
CO3/IaHHM HOBBIX MAaTE€pPHaJIOB, HOBBIX HCTOYHUKOB JHEPruH, B OOECHEUYEHHWU pPAlMOHAIBHOIO
IIPUPOJIOTIONB30BaHNS, B (POPMUPOBAHUN MHPOBO33PEHUS M OOIIEH KyJIbTyphbl YEJIOBEKa, a TaKKe
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIE;

— BJIQJICHUE CUCTEMOW XMMHYECKHMX 3HAHUMU, KOTOPAs BKIIIOYAET: OCHOBOIIOJIATAIOIINE ITOHATHS —
XMMHUYECKHI AJIEMEHT, aTOM, SAPO M AJIEKTPOHHAs 000JI0ouKa atoMma, S-, p-, d-aTOMHBIE opOUTAaIH,
OCHOBHO€ U BO30YKIEHHOE COCTOSIHUS aTOMa, THOpUIU3alusi aTOMHBIX OpOUTaiel, HOH, MOJIEKYJIa,
BAJICHTHOCTB, DJIEKTPOOTPULIATEIIbHOCTD, CTEIIEHb OKUCIICHUS, XUMHUUYECKas CBSA3b, MOJIb, MOJISIPHAs
Macca, MOJISIpHBIM 00bEM, yriepoaHblil ckeneT, GyHKIMOHAIbHAs TPYIINa, paguKai, CTPYKTYpHbIE
(bopmyIbl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), N30MEPHsI CTPYKTYpHAast U IPOCTPAaHCTBEHHAs
(reomeTpuueckasi, OINTHYECKas), MU30MEphbl, TOMOJOTHMYECKHH psAJl, TOMOJIOTH, YTJIEBOJIOPOBbI,
KHUCJIIOPOJ- M a30TCOAEpPIKALME OpPraHUYEeCKUE COCIMHEHMS, MOHOMED, IOJIMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHMs; TEOpHUM, 3aKOHbI (mepuonuyeckuii 3akon JI. W.
MenpeneeBa, Teopusi CTpOEHHs opraHudeckux BemectB A. M. ByrnepoBa, 3akoH COXpaHEHUs
Macchl BEILECTB, 3aKOH COXPAHEHHUS W MPEBPALICHUS HHEPrUM NpU XUMHUYECKHX pEeaKLusX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUU, MUPOBO33PEHUYECKHUE 3HAHUS, JICKAILIUE B OCHOBE



MOHUMAaHUSI TPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBJICHMI; MPEICTaBICHUS O MEXaHHU3Max
XUMHYECKHUX PEaKIUil, TePMOIMHAMUYECKUX H KHHETUYECKIX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O
B3aMHOM BIJIUSIHUM aTOMOB M TPYII aTOMOB B MoJieKylax (MHAYKTUBHBII U ME30MEpHbII
a¢dekrol, opuertanTsl | u |l pona); pakTomorndeckue cBeieHus 0 CBOWCTBAX, COCTABE, MOJYICHUN
1 0e30IaCHOM HCIIOJIb30BAHUM BA)KHEUIINX OPraHWYeCKUX BEIIECTB B OBITY M IPAKTHUYECKON
JeSTEIbHOCTH YeJIOBeKa, OOIIMX HAYYHBIX MPHUHIMIIAX XMUMHUYECKOTO MPOU3BOJCTBA (HA MpHMEpe
MIPOM3BOJICTBA METAHOJIA, TepepabOTKH HEPTH);

— ¢(hOpMHPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTEPHBIC MPU3HAKHU TMOHSATHH, YCTAaHABIUBATH UX
B3aMMOCBSI3b, MCIOJIL30BAaTh COOTBETCTBYIOIIME TOHSATHS TMPU ONHCAHWHM COCTaBa, CTPOCHUS W
CBOMCTB OpraHM4eCKHX COCTUHEHHUIA;

— c(hOpMHPOBAHHOCTH YMEHUIA:

— HCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY [JISI COCTaBICHHS MOJEKYISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAMEHHBIX M CKEJIETHBIX) POPMYIT OPraHUIECKUX BEIIECTB;

— COCTaBIIAITh YPaBHEHHUS XMMHUYECKMX pEaKUUd U PAaCKpbIBaTh UX CYIIHOCTh: OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX pPEAKIUN MOCPEICTBOM COCTABJICHUS 3JEKTPOHHOrO OanaHca ITHX PEaKIHii,
peakiuii HFOHHOTO OOMEHa MyTEM COCTABJICHUS X MOJHBIX U COKPAIEHHBIX HOHHBIX YPABHCHHIA,

— H3TOTaBJIMBATH MOJEIH MOJEKYJ OPraHUYeCKUX BEIIECTB JUIS WUIIOCTPAIMN UX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

— c(opMHPOBAaHHOCTh YMEHUH: YCTaHABJIMBATH NPHHAUICKHOCTh HM3YUYECHHBIX OPraHUYCCKUX
BEIIECTB M0 WX COCTAaBY M CTPOCHHUIO K ONPEISIIEHHOMY KJIAacCy/TPYyIIe COCIUHEHUH, JaBaTh UM
Ha3BaHMs Mo cucremaTndeckoit HomeHkinarype (IUPAC) u npuBoauTh TpuBHUaIbHbIe Ha3BaHUS AJIs
OTJICBHBIX TIPEJCTABUTEIICH OPraHUYECKUX BEIISCTB (ITWICH, AalleTHJICH, TOJYOJ, TJUIEPHH,
STUJICHTIIMKOJb, (heHon, dhopManbaeru, alueTalbIerus, aleToOH, MypaBbUHas KHUCIOTa, YKCYCHas
KHCIIOTa, CTCApUHOBAs, OJICMHOBAs, MAJbMUTHHOBAS KHUCJIOTHI, TJUIMH, aJaHWH, MalbTO3a,
bpyKTO3a, aHUIIMH, TUBUHUI, U30TIPEH, XJIOPOIIPEH, CTUPOI U JAPYyTUe);

— c(hopMHPOBAHHOCTH YMECHHS ONPEACIIATh BHJI XUMHUYECCKON CBSI3U B OPTaHUICCKUX COCIMHCHHSIX
(xoBaJleHTHAs! 1 HIOHHAS CBSI3b, G- U T-CBSI3b, BOJOPOAHAS CBSI3b);

— c(hopMHPOBAHHOCTh YMEHHUS MPUMCHSITH ITOJIOKCHHSI TCOPUU CTPOSHUS OPTaHUYCCKUX BEIIECTB
A. M. BytiiepoBa 1ytst 0OBSICHEHHSI 3aBUCIMOCTH CBOKCTB BEIICCTB OT MIX COCTAaBa U CTPOCHHSI,

— c(hopMHpPOBaHHOCTh YMEHUN XapaKTepH30BaTh COCTaB, CTPOCHUE, (QU3MUYECKUE U XUMUYECKUE
CBOMCTBA TUIMHUYHBIX TMPEICTABUTENEH pAa3IUYHBIX KJIACCOB OpPraHMYECKHX BEIIECTB: AJIKaHOB,
[UKIIOAIKAHOB, QJIKCHOB, AJKAJMCHOB, QJIKWHOB, apOMAaTHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB,
aNbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCIOT, TPOCTBIX U CIOXKHBIX J(PHUPOB, KHUPOB,
HUTPOCOCTIMHEHUH U aMUHOB, aMUHOKHCIIOT, OCJIKOB, yIJIEBOJOB (MOHO-, AH- M TIOJUCAXapHIoB),
WUTIOCTPUPOBATh T€HETHYECKYI0 CBSI3b MEXKAY HHUMH YpPaBHEHHSIMH  COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIIHA C UCTIOIB30BAaHUEM CTPYKTYPHBIX POpPMYIT;

— c(hopMHPOBAaHHOCTh YMEHHSI TIOATBEPKIATh HA KOHKPETHBIX MPUMEpPaX XapakTep 3aBUCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COEAMHEHUN OT KPAaTHOCTH U THIIA KOBAJIEHTHOW CBS3U
(o- 1 T-CBsA3M), B3aMMHOTO BIUSTHHS aTOMOB ¥ IPYIIIT aTOMOB B MOJICKYJIax;

— c(hopMHPOBAHHOCTh YMEHHS XapaKTEepPH30BaTh HCTOYHHKHU YIJIEBOJOPOJHOTO ChIpbsi (HE(DTH,
MPUPOAHBIN Ta3, yroip), CIOCOOBI €ro IMepepadOTKH U MPaKTHUYEeCKOe MpPHUMEHEHHE MPOAYKTOB
nepepaboTKH;

— c(hopMHPOBAHHOCTH BJIAJICHUS CUCTEMOI 3HAHUHN O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHUS —
HaOIIO/IEHUH, U3MEPEHUH, MOJICTUPOBAHUH, SKCIIEPUMEHTE (PEaTbHOM M MBICIEHHOM) M YMEHUS
MIPUMEHSITh 9TH 3HAHUS;

— c(hopMHPOBAaHHOCTh YMEHUS MPUMEHITh OCHOBHBIE OINEPAIMH MBICITUTEIBHON JNESTEIBHOCTH —
aHallu3 ¥ CHHTE3, CPaBHEHHUE, 0000IIeHNEe, CUCTEMATHU3AIINIO, BBISIBIICHUE TPUUNHHO-CIIEACTBEHHBIX
CBSI3€M — JIJIS1 U3YYEHHS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIHil;

— c(OopMHPOBAaHHOCTh YMEHHIl: BBISBISATH B3aHMMOCBS3b XUMHUYECKHX 3HAHUH C MOHATHAMH U
MIPEJICTABICHUSIMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsl 00Jiee 0CO3HAHHOTO TMTOHHMMAHHUS
CYITHOCTH MaTepUATBHOTO €AMHCTBA MHpPA, UCIMOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHHYECKOM
XUMUH JUISI OOBSICHEHUS U TIPOTHO3UPOBAHHMS SIBIICHUH, HMEIOIIUX €CTECTBEHHO-HAYYHYIO IPHPOJY;



— c(opMHUPOBAaHHOCTh YMEHUH: MPOBOJIUTH PACUETHI [0 XUMUYECKUM (popMyrnaM U ypaBHEHUSIM
XUMHUYECKHUX PeaKkluil ¢ UCIOIb30BaHNEM (DHU3MUECKUX BETUYMH (Macca, 00bEM razoB, KOJIUYECTBO
BEILIECTBA), XapaKTEPUIYIOLIMX BELIECTBA C KOJUYECTBEHHOW CTOPOHBI: PAaCUETHI MO HAXOXKICHUIO
XUMHUYECKON (OpMyIibl BEIIECTBa MO M3BECTHBIM MACCOBBIM JOJSAM XHMHYECKUX 3JIEMEHTOB,
IIPOJYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILIECTB;
— c(hopMHpPOBAaHHOCTh YMEHHUI: TMPOTHO3UPOBATH, AHAIM3UPOBATH M OLIEHHWBATH C MO3UIUN
9KOJIOTMYECKON 0e30MacHOCTH TMOCIEICTBUS OBITOBOM M IMPOU3BOJICTBEHHON JESTENbHOCTH
4eJI0BEKa, CBA3aHHOM € MepepadOTKON BEIECTB, UCIIOJIb30BATh MOJIYYEHHbIE 3HAHUS ISl IPUHSTUS
IPaMOTHBIX pEeIIeHUN TPOoOJIeM B CUTYalUsIX, CBI3aHHBIX C XUMHEH;
— chOpPMHPOBAHHOCTh YMEHHH: CaMOCTOSTENFHO IUIAHUPOBATh M MIPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (TMOJIYyYEHHE U M3YyYEHHE CBONCTB OPraHMYECKHX BELIECTB, KAUECTBEHHbIE pEaKLUU
YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U KUCIOPOACOJAEPKAIINX OPraHUYECKUX BEIIECTB, PEIICHUE
HKCHEPUMEHTAIBHBIX 33J[ad 10 PACIO3HABAHUIO OPTaHUYECKHX BEIIECTB) C COONIOICHUEM IMPAaBHI
0e30MmacHOro oOpalieHus ¢ BEHIeCTBAMU U JIabopaTOpHBIM 000pyI0BaHUEM, (POPMYIHPOBATH LIETH
WCCIICIOBAHMSI, TIPE/ICTABIATh B PA3IMYHON (hopMe pe3ylbTaThl SKCIIEPUMEHTa, aHAIM3HPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTb;
— c(hOpMHPOBAHHOCTH YMEHUIA:
— coOimoaTh TMpaBWiia JKOJOTHYECKH IIeJIECOO0Pa3HOTO TOBEACHUS B OBITY W TPYIOBOH
JEATEIbHOCT B LEIAX COXPAHEHUs CBOETO 3/10POBbs, OKPYXAIOWIEH IPUPOJHOM Cpeasl H
JOCTH>KEHHS €€ YCTOMYMBOrO pa3BUTHUSA;
— OCO3HaBaThb OIIACHOCTb TOKCHUYECKOIO JCHCTBUS HA JKUBBIE OPTraHU3MBI OIpPEIACIEHHBIX
OpraHM4YeCKHUX BELIECTB, MOHUMAas cMbIca nokazaress [T/1K;
— aHaJIM3UPOBATH 11EECO00PA3ZHOCTh MPUMEHEHUSI OPTAHUYECKUX BEIIECTB B IPOMBIIUICHHOCTH U
B OBITY C TOUKH 3pEHUSI COOTHOILLIEHUS PUCK-TI0JIb34;
— c(OpMHpPOBAaHHOCTh YMEHM: OCYIIECTBJSATH IICJICHANPABICHHBIM TMOUCK XUMHUYECKOU
nH(pOpMallMM B PaA3IMYHBIX MCTOYHMKAX (Hay4yHas W y4yeOHO-Hay4yHas JUTEparypa, CpelcTBa
MaccoBol wuHGpopMmaruu, WHTEpHET W Jpyrue), KPUTUYCCKU AHAIM3UPOBATH XUMHUYCCKYIO
uHpopmanuto, nepepabaTeiBaTh €€ U UCHOIB30BaTh B COOTBETCTBUU C IOCTABICHHOW y4eOHOM
3a/1a4en.

11 KIIACC

[IpenmMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:
— c(hopMHPOBAaHHOCTh TPEACTABICHUN: O MAaTEPUAILHOM €IWHCTBE MHUpPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBJICHUH MPUPOABI, O MECTE U 3HAUEHUH XUMHHU B CUCTEME €CTECTBEHHBIX HAYK U
e€ poiau B OOECHEUYEeHUU YCTOMYMBOTO pAa3BUTHUS, B PEUIEHHMH NPoOJeM 3SKOJIOTHYECKOH,
HHEPreTHYECKON U MUIIeBON 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3/IaHUU HOBBIX MaTepUalOB,
HOBBIX HCTOYHMKOB OJHEPrMM, B OOECHEYEHUU palMOHAIBHOIO IPHUPOJIONOIb30BaHUSA, B
(GbopMUpPOBaHMM MHPOBO33PEHHUsI M OOMIeH KyabTyphl UEIOBEKa, a TaKXKe OSKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U IIPUPOTHOMN Cpelie;
— BJIQJICHUE CHUCTEMOW XMMHYECKHX 3HAHUM, KOTOPAsl BKIIOYAET: OCHOBOIOJIATAIOIINE TTOHATHS —
XMMHYECKHI DJIEMEHT, aToM, sIpO aToMma, H30TOIbI, JJIEKTPOHHAs 00oyiouka aroma, S-, p-, d-
aTOMHblEe OpOWTa M, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aTroMma, THOpHUIM3alvs aTOMHBIX
opOuTaneii, HMOH, MOJEKyJa, BaJEHTHOCTh, OJIEKTPOOTPUIIATEIHHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKass CBA3b (KOBaJE€HTHAas, HWOHHAas, METaJUIMYecKas, BOJOpPOJAHAs), KpUCTaJUIMYecKas
pemeéTKa, XUMUYECKasl peakiusi, pacTBOp, dSJIEKTPOJIUTHI, HEIIEKTPOIUTHI, SIEKTPOIUTHUUYECKAS
JUCCOIMANMs, CTENEHb JUCCOLMALNNA, BOJOPOJHBIM IOKAa3aTellb, OKUCIWUTEIb, BOCCTAHOBUTEIND,
TEIIOBOM A()(PEeKT XUMHUYECKON peaklUd, CKOPOCTh XHMHUYECKOH pEeakiuu, XUMHUYECKOEe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOpHUs IJIEKTPOITUTHUECKON THUCCOLMALINH, TIEPUOTUIECKHII 3aKOH
J.. MenneneeBa, 3aKOH COXpPaHEHHUSI MAaCChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS
SHEPTUM MPU XUMHUYECKHX PEAKIMSIX, 3aKOH IOCTOSHCTBA COCTAaBa BEUIECTB, 3aKOH JEUCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUNA S3bIK XMUMHUHU, MUPOBO33PEHUYECKUE 3HAHMUS, JIeKAIIUE B
OCHOBE TIOHMMaHUsI TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SBJICHUH; COBPEMCHHBIC
MPEACTABICHUSI O CTPOCHHUM BEIleCTBA Ha aTOMHOM, MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJISPHOM
YPOBHSIX; TPEACTABICHUS O MEXaHW3MaxX XUMHUYECKHX PEaKIUH, TEPMOAMHAMUYECKUX |



KMHETUYECKUX 3aKOHOMEPHOCTSX HX IMPOTEKaHUs, O XHWMHYECKOM pPAaBHOBECHH, PACTBOPAX H
JMCTIEPCHBIX CHUCTeMax; (DaKTOJIOTHYECKHUE CBEICHHUA O CBOMCTBAaX, COCTaBe, NOJIYYCHUU U
0€30MacHOM HCIOJIb30BAHUN Ba)KHEMIIUX HEOPraHWYECKUX BEHIECTB B OBITY M IPAKTHUECKON
JESTeIbHOCTH YEJIOBEKA, OOIIMX HAYyYHBIX MPUHIUIIAX XUMHUECKOTO TPOU3BOJICTBA;

— c(OopMHPOBAaHHOCTh YMEHHIi: BBISABIIATH XapaKTEpHBbIC MPU3HAKU MOHATHI, YCTaHABIMBATh HX
B3aUMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE MOHATHS IPU ONUCAHUM HEOPraHUYECKUX BEILECTB
U UX MPEBPALLECHU;

— c(hopMHPOBAaHHOCTH YMEHUS HCIIOJIb30BAaTh XUMHUYECKYI0 CUMBOJIUKY Ul COCTaBICHUS (POpPMYI
BEIIECTB M ypPaBHCHUH XUMHUYECKHX peakIuii, cuctemaTudyeckyro HomeHkinarypy (IUPAC) u
TPUBUAJIbHBIC HA3BAHUS OT/ICIbHBIX BEILIECTB;

— c(OpMHUPOBAaHHOCTh YMEHHMsSI OIpPENEsATh BAJICHTHOCTb M CTENEHb OKHCIICHUS XUMHYECKHX
JJIEMEHTOB B COEIMHEHUSX, BHJ XUMHYECKOW CBs3M (KOBaJIeHTHas, MOHHAs, MeTaJUIMuecKas,
BOJOPOJHAS ), TUIl KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

— c(hopMHPOBAaHHOCTh YMEHHUsI OOBSCHATH 3aBUCHMOCTb CBOICTB BEIIECTB OT BUJA XUMHUYECKOU
CBS3M U THUIA KPUCTAJUIMUECKON pemETKu, OOMEHHBIH U JOHOPHO-aKUEHNTOPHBIH MEXaHHU3MbI
0o0pa30oBaHMs KOBAJICHTHOU CBSI3U;

— c(hopMHpPOBAaHHOCTh YMEHHUU: KIACCU(PUIIMPOBATh: HEOPTAaHUYECKUE BEIIECTBA MO HUX COCTaBY,
XUMHUYECKHE PEeaKIUHU MO Pa3IuYHbIM IMPU3HAKAM (YUCIY U COCTaBY pEarupyrollux BeEIIEeCTB,
TEIIoBOMYy 3 QEeKTy peaklud, HW3MEHEHHIO CTETICeHEH OKHCIICHUS 3JEMEHTOB, OOpaTHMOCTH,
y4acTHIO KaTalu3aTropa U JpYTHe); CaMOCTOSATENbHO BBIOMpPATh OCHOBAaHUS U KPUTEPHH IS
KJIACCU(UKALIMU U3Y4aEeMbIX BEIIECTB U XUMUYECKHUX PEAKIIHIA;

— c(hopMHPOBAaHHOCTh YMEHHUS PACKPBIBATh CMBICH Neproaudeckoro 3akona JI. . Menneneesa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLTYI0, 00BSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

— cpOpPMHPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB W HOHOB
XUMHUYECKUX 3JEMEHTOB IepBOro—4erBéproro nepuonoB llepuogmueckoit cucremsr JI.U.
MenpeneeBa, UCIOJIb3Ysl NOHITUS «IHEPreTUUYECKUE YPOBHUY, «IHEPreTUUECKUE TIOyPOBHUY, «S-,
p-, d-aToMHBIC OpOWTATH», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUCCKHE COCTOSIHUS aToMay,
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHYECKUX JJIEMEHTOB M MX COCJAMHEHUH IO
nepuonaMm u rpynnam Ilepuonnueckoin cuctemsl /. M. MenneneeBa, BaJIeHTHbIE BO3MOXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS X JJIEKTPOHHBIX 000JI0YEK;

— c(hOopMHpPOBAaHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
BELIECTB PAa3JIMYHBIX KJIACCOB, IOATBEPKAATHh CYIIECTBOBAHUE T'€HETHUYECKON CBSI3U MEXKIY
HEOpPraHMYECKUMHU BEUIECTBAMH C IOMOIIbIO0 YPaBHEHUIN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIMIA;
— c(OpMHpPOBAaHHOCTh YMEHHS PACKpPBIBATh CYIIHOCTb: OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii MOCPEeICTBOM COCTAaBJIEHUS SJIEKTPOHHOTO OanaHca 3TUX peaklHif; peakuuid MOHHOTO
oOMeHa MyTEM COCTaBJIEHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHMI; peakluii THIPOIN3a;
peaxiuii KomruiekcooOpa3zoBaHus (Ha mpUMepe THAPOKCOKOMILIEKCOB [IMHKA U AIFOMHHHUS);

— c(hopMHPOBAaHHOCTh YMEHHS OOBSACHATh 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUECKUX PEeaKIUil ¢
Y4€TOM UX IHEPIeTUUYECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHUsI CKOPOCTH XUMHUYECKOW peakluu
B 3aBHCHMOCTH OT Pa3NUYHBIX (DAKTOPOB, a TaK)Ke XapaKTep CMEMICHUS] XUMUYECKOTO PaBHOBECUS
10J1 BIUSIHUEM BHEIIHUX Bo3jelcTBuil (mpuniun Jle llarense);

— chOpPMHPOBAHHOCTh YMEHMsI XapaKTepU30BaTb XWMHUUYECKHE pEaKIHMM, JIeKallue B OCHOBE
MIPOMBIIIIJICHHOTO MOJIYUYE€HHUsI CEPHON KUCIOThI, aMMHUaKa, OOIIIe HAYyIHbIE MPUHITUTTBI XUMHUYECKIX
MIPOU3BO/JICTB; 11€1€CO00Pa3HOCTh MPUMEHEHHS] HEOPIraHUYECKUX BEIECTB B MMPOMBIIIJIEHHOCTH U B
OBITY C TOYKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0NIb3a;

— c(OpMHUPOBAHHOCTH BJIAJCHHUS CHCTEMOM 3HAHWUH O METOJAaX HAyYHOTO TO3HAHUS SBJICHHUM
MPUPOABI — HAOI0IeHHE, U3MEPEHNE, MOJIETUPOBAHUE, SKCIIEPUMEHT (peajbHbId U MBICICHHBIN),
HCIIOBb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUS MPUMEHSITh 3TU 3HAHUS MPU SKCIEPUMEHTAIHHOM
WCCIIEIOBAaHUM BELIECTB U JJII OOBSCHEHHS] XMMHUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B IPUPOJIE,
MIPAKTUYECKON AESITEIbHOCTU YEJI0BEKA U B IOBCEHEBHON KU3HU;

— cOpMHUPOBAHHOCTh YMEHUS BBISBIATh B3aMMOCBSI3b XWMHUYECKHX 3HAHUW C TIOHATHUSAMH H
MIPE/ICTAaBICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsl 00Jjiee 0CO3HAHHOTO MOHUMAHUS
MaTepuaibHOTO €AMHCTBA MUPA;



— c(OpPMHPOBAHHOCTb YMEHUS MPOBOAUTH PACUETHI: ¢ UCIOIB30BAHUEM MOHATUN «MaccoBast 10JIs
BEIIECTBA B pPAcTBOPE» M «MOJIIpHas KOHLEHTpalMsA»; Macchl BellecTBAa MM 00bEMa rasza Io
HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC WA 06’béMy OIHOTO H3 YYACTBYIOIIMX B PCaKIUU
BEIIIECTB; TEMJIOBOT0 3((eKra peaklnu; 3Ha4eHUs] BOJOPOJHOIO IMOKAa3aTess pacTBOPOB KUCIOT U
11eJI0uel ¢ U3BECTHOM CTENEHBIO AUCCOLMAalMK; Macchl (00bEMa, KOJIMYeCTBa BEIIECTBA) MPOILYKTa
peaKIMy, €cly OAHO M3 MCXOJHBIX BELIECTB JaHO B BHUJE pacTBOpa C ONpeAesIEHHONW MacCOBOH
J0JIel pacTBOPEHHOTO BEIECTBA WJIM JTAHO B M30BITKE (MMEET MPHUMECH); TOJIU BBIXOJA MPOIYKTa
peakiuu; 00bEMHBIX OTHOLIEHUH Ta30B;

— c(OpMHPOBAHHOCTh YMEHHUM: CaMOCTOSITENFHO IUIAHHUPOBAaTh M TPOBOJUTH XUMHUYECKUN
HKCHEPUMEHT (IIPOBEACHUE peakiuii MOHHOrOo oOMeHa, MOATBEP)KIACHHE KadyeCTBEHHOI'O COCTaBa
HEOPraHMYeCKUX BELIECTB, ONpPENEIEHUE Cpellbl pacCTBOPOB BELIECTB C IIOMOIIBI0 HMHIAUKATOPOB,
W3yuyeHHE BIMSHUSA pA3IMYHBIX (HAKTOPOB HA CKOPOCTh XWMHUYECKOM pEaKlWu, pelIeHHue
SKCHEPUMEHTAIbHBIX 3a4ad 1o TemMam «Metamiel» u «Hemeramnel») ¢ coOnrofeHueM MpaBuil
6e30macHoOro oOpaleHust ¢ BeIEeCTBAMU | J1a00paTOpHbIM 000pyI0BaHUEM, (OPMYIHPOBATH IIETTh
UCCIIEIOBaHMs], MPEICTABIATh B PA3IMYHOM (OpMe pe3ysbTaThl HIKCIEPUMEHTA, aHAIM3UPOBATh U
OICHUBATh UX NOCTOBCPHOCTD,

— c(hOpMHPOBAHHOCTh YMEHMi: cOOJIOfaTh MpaBWia IOJb30BAHUS XUMMUYECKOW NOCYIOW U
71a00paTOpPHBIM 000PYIOBaHUEM, OOpAIEHUS C BELECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU IO
BBIITOJIHEHHUIO J'Ia60paTOpHI)IX XUMHUYCCKHUX OIIBITOB, 3KOJIOTHMYCCKU HGHGCOO6pa3HOFO IIOBCACHUS B
OBITY U TPY/IOBOW JIEATEILHOCTH B LIEJSIX COXPAHEHHs CBOETO 3/10POBbs, OKpYXaroleil mpupoaHoi
CpCabl U JOCTUIKCHHA eé YCTOI?I'-II/IBOFO pa3BUTUA, OCO3HABATH OIMMACHOCTH TOKCHYECKOI'O IICﬁCTBHSI
Ha JKUBBIE OPraHU3Mbl OINpPEACIIEHHBIX HEOPraHMYECKUX BEIIECTB, MMOHMMAs CMBICI IOKa3aTels
IMAK;

— cpOpPMHPOBAHHOCTh yYMEHHUI: OCYIIECTBIATH  LIEJICHAIPABICHHbIM MOMCK  XUMHYECKOU
uHbOpMallMM B PA3IUYHBIX HCTOYHUKAX (Hay4yHas W y4yeOHO-HayyHas JIUTepaTypa, CpPeACTBa
MaccoBoil uMH(pOpManuu, HWHTEpHET ™ JApyrue), KPUTHYECKH aHATU3UPOBATh XHUMHYECKYIO
uHpopMaluio, rnepepadbaTeiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUM C IOCTABICHHOW y4deOHOMH
3a/1a4en.

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus, 11 xnace/ Epemun B.B., Ky3smenxo H.E., /Ipoznos A.A., Jlynun B.B.; nox penakuueit
JIynuna B.B., O61ecTBo ¢ orpaHMueHHON 0TBETCTBEHHOCThIO «[IPODA»; AK1inoHepHOE
obmectBo «M3aatenbcTBO «IIpocBenieHune)

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIS

Xumwus, 10 knacc/EpemunB.B., Ky3smenko H.E., J[Ipoznos A.A., Jlyaun B.B.,; nox penakmueit
Jlynuna B.B., O61mmecTBo ¢ orpaHnueHHON 0TBeTCTBEHHOCTHIO "JIPODA" AkuinoHepHoe
obmectBo " M3natenbctBo "[IpocBemenue"



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoauuecTBO 4acoB

Nen/m  HaumeHoBaHue pa3jiejioB U TeM MPOrPaMMbI DJIEKTPOHHbIE
Bcero Konrpoabnbie  IIpakruuyeckue (mudpossie) OP
padoThI padoThI
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHH
IIpenmer opranuyeckoi xumun. Teopus HUS
1 og)rZII[{HZe(?II:Hi coei;n?eHHﬁ A. M. %ilpme;;gg ) 8 0 0 resh.edu.ru
Htoro no pazneny 8
Pa3znea 2. YrieBoaopoanbl
21 [IpenenbHBIE YIIEBOJOPOIBI — aTKaHBI, 5 0 0 resh.edu.ru
IIUKJIOAIKAHBI
29 HenpenenbHble yriieBOAOPOIbI: alTKEHBI, 14 0 1 resh.edu.ru
QJTKAQ/TUCHBI, ATKUHBI
2.3 ApomaTHuecKre YrieBOI0pOIbI (apEHBI) 8 0 0 resh.edu.ru
24 [TpupoHBIE HCTOYHUKH YTIEBOAOPOAOB U HX 4 0 0 resh.edu 4
nepepadoTka
2.5 ["asioreHnpon3BOHbBIE YTIEBOAOPOIOB 4 1 0 resh.edu.ru
Hroro no paszneny 35
Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeAnHeHn sl
3.1 Criuptbl. DeHon 11 0 1 resh.edu.ru
KapOoHHUIBHBIE COCTMHEHHS: aJTbICTUIBI 1
3.2 keToHbl. KapboHoBbIe KUCHOTHL. CIOKHBIE d(DUPBIL. 21 0 1 resh.edu.ru
Kupsl
3.3 YraeBoas! 9 1 0 resh.edu.ru
Uroro no pazneny 41
Pa3znea 4. A3oTconepikaniue OpraHuyeckue coeIuHeHus
4.1 AMuHBI. AMUHOKHCIIOTHL. benku 12 1 ‘ 2 resh.edu.ru
Hroro no pasneny 12
Paspnen 5. BeicokoMoOJIeKy A pHbIE COeAUHEHUSA
5.1 BBICOKOMOJIEKYIISIpHBIE COSTMHEHUS 6 0 ‘ 1 resh.edu.ru
HToro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 ‘ 6




11 KITACC

KoaudecTBO 9acoB

Ne ni/m HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl DJIeKTPOHHbBIE
Bcero Konrpoabnsie IIpakTHyeckue (mudpossie) OP
padoThI padoThI
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
Ctpoenue atoma. [lepuoguyeckuii 3aKoH 1
11 [lepuonnyeckas cucreMa XUMHYECKUX IEMEHTOB 9 0 0
JI. 1. MenneneeBa
1.2 Crtpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 11 1 0
1.3 XUMHUYECKUE PEAKIIH 19 1 3
Wroro mo pazneny 39
Pasnen 2. Heoprannueckasi xumusi
2.1 Hemeras 31 1 3
2.2 Mertaibl 23 1 2
Hroro no paszneny 54
Pasznen 3. Xumus v :Ku3Hb
3.1 ‘ MeTtoap! TO3HAHUS B XUMHHU. XUMHUS U KU3Hb 9 0 0
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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