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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas nmporpamma Mo XMMHH Ha YpOBHE CpeqHero odmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oeneparuny, TpeOOBaHMN K pe3ylnbTaTaM OCBOEHHs (erepaibHOM  00pa3oBaTEIbLHON
nporpamMmbl cpeanero obmero oopazoanusa(P@OIl COO), mpencraBneHHbx B DepepanbHOM
rocyJapcTBeHHOM oOpa3oBareibHoM cranaapre COO, ¢ yuérom Konuenuumm npenojgaBaHus
yueOHoro mnpenMera «XuMHsA» B 00pa3oBaTesbHbIX opraHuzauusx Poccuiickoit denepanuu,
peaTM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOrPAMMBI, 1 OCHOBHBIX M0JIOKeHUH «CTpaTteruu
pasBuTusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon no0 2025 roga» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4eHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTOo oOpaszoBanusi ywamumxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peanu3zyeMoe B YCIOBUSX JU(PEpEeHIIMPOBAHHOTO, MPOPMIBHOTO OOydeHUs, TNPHU3BAHO
oOecrieunTh 00111€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO MOJAIOTOBKY BBIIYCKHHUKOB IIKOJIBI,
HEOOXO[UMYIO /IS afanTalud UX K OBICTPO MEHSIOIIMMCS YCJIOBHMSIM JKM3HM B COLIUYME, a
TaKXe s NPOAOJDKEHHS OOY4eHHUs B OpraHu3alusx MpodecCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMUS SBJISETCS OAHOM U3 MPUOPUTETHBIX AUCIUILIIUH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeaAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomosaratomumu nosoxenuamu ProC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB 00yUeHUsI U TPEOOBAaHUM K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBUIETEIBCTBOM TOMY SBISIFOTCS CJIEIYIOIINE BBIMOJIHSAEMBIC
IpOrpamMMoil o XUuMHM (QyHKIUU:

e pHPOPMANMOHHO-METOIMYECKAs, peaNn3anus KOTOpPOH oOecreynBaeT MOTydeHHE
NPEICTaBICHUS O IIESAX, COJACpPKAHWMU, OOIIEH cTpareruu OOydeHUs, BOCHUTAHUS U
pa3BUTHS O0YYAIOIIUXCS CPENICTBAMH NPEIMETa, M3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpass ~ TpeIyCMaTpUBaeT  OIpeeiICHHUE:
NPUHIUIIOB  CTPYKTYPHPOBAHHUS H  TIOCJIENOBAaTEIILHOCTH HW3YYeHHUS y4eOHOTO
MaTepHuaia, KOJUYECTBEHHBIX M KA4YeCTBEHHBIX €ro XapaKTepPUCTHK; IOAXOJO0B K
(GOpMHPOBAHUIO COJEPKATEIbHON OCHOBBI KOHTPOJS M OIIEHKM 00pa30BaTENIbHBIX
JOCTIDKEHUH oO0ydJaromuxcs B paMKax HTOrOBOH arrectauuu B (oOpMe eIUHOTro
roCyJapCTBEHHOTO 9K3aMEHa 110 XUMUH.

[Tporpamma asst yriyOnE€HHOTO U3Y4YEHUS XUMHH:

e yCTaHABJIMBAaeT MHBApUAHTHOE MPEAMETHOE COJepKaHKe, 003aTeNbHOe IS U3YYEeHUS
B paMKax OTHENbHBIX  Mpodumied, MpeaycMaTpuUBaeT  paclpelesieHue U
CTPYKTYPUPOBAaHHUE €ro IO KJIACCaM, OCHOBHBIM COZEP>KaTEIbHBIM JIMHUSAM/paz/esiaMm
Kypca;

e aéT MpUMEpHOE paclpeieieHue yueOHOro BpeMeHH, peKOMEHIYEMOTo ISl U3Y4eHUs
OTJENIbHBIX TEM;

e [peularaeT MNPUMEPHYIO TIOCIEA0BAaTEIbHOCTh M3Y4YEHHs Yy4eOHOro Marepuana c
y4€TOM JIOTUKH IOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3EH;

e aéT METONMYECKYI0 WHTEPIPETAlUIO IIeNiell W 3aJad W3YyYeHHUs TIpenMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
o0riero oOpa3oBaHus, COJAEPKATENBHON XapaKTEPUCTUKU IJIAHUPYEMBIX pe3yJIbTaTOB



OCBOCHHMSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, IPEIMETHBIX), & TAK)KE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHBIX JEHCTBUI OOYyYalOLIErocss IO OCBOEHMIO COJEp’KaHUs
npeaMera.

[To BceM Ha3BaHHBIM MO3MLIMSAM B [pOrpaMMe [0 XHMHUU IPELyCMOTpEHa
MIPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBanus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON IO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBJISIFOLIEH coliep:kaHus y4eOHOTo mpeaMera « XUMUs» 0CTaéTcsl BO3MOKHOCTh BBIOOpa €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAESATHCS B COOTBETCTBUH C HAIPaBICHUEM
KOHKPETHOTO pOoduIIsi 00ydeHHUS.

B cootBerctBuu ¢ koHuentyanbHbiMU mnodoxkeHusmu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro U yriry0JaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHi0 TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM J3TalloM IMOJYYEeHUS XHMHYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JTUCIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B a1oil cs3u
U3y4eHHUE TMpeAMeTa «XUMHUS» OPHUEHTHPOBAHO MPEUMYILIECTBEHHO Ha pacUIMpeHue u
yIriyOJIieHHEe TEOPEeTUYECKOM M MPAKTHUYECKOM TMOATOTOBKM OOYYaIOIIMXCS, BBIOPABIINX
onpeAenéHHbIi Npopuiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOM MOCIEIYIOIMIETO MOTYyYEHUS
XUMHYECKOT0 00pa30BaHMs B OpraHu3anusix npodeccruonansnoro odbpasosanus. Hapsay c atum,
B cBere TpeboBanuit ®I'OC COO x miaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepalbHON
0o0pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUs»
OPUEHTUPOBAHO TAKXKE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJaIOIIUXCH,
Ha GOPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHH, YMEHUN pallHOHATH3AIH Y4eOHOTO
Tpyaa ©  OOOOHIEHHBIX CHOCOOOB  JIEATENIBHOCTH, MMEIOLUIMX  MEXKIUCUUIUTMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBmnsitomiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YIIyOJIEHHOIO M3y4YEHHS SIBISIOTCS
yrayonéHubie Kypceel — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpCOB B
porpaMMme Mo XUMHHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30BOro u
yrIIyOnE€HHOTO YPOBHEH U3yUeHUs IpeaMera.

OcHoBy cozaepxaHusi KypcoB «Opranundeckas xumusi» u «OOmas u HeopraHuuyeckas
XUMHS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  TIO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTh  CYIIECTBEHHO  OonblIUi  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOTO YBEJIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaxX U
CBOICTBaxX MX COEIMHEHUN HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUS MPEICTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLUi, pPacCCMaTPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoauueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XMMHUYECKHMX  DJEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN NMpu e€ 00pa3oBaHUU U pa3pyLICHHH, a TaKXKe C
TOYKH 3pEHUS MexaHu3MoB e€ oOpazoBaHus. l3ydeHue THUNOB pEaKIU JOMOHSIETCS



(opMHpOBaHUEM IPEACTABICHUN 00 IEKTPOXUMUYECKHUX MIPOIEcCax U IEKTPOJIN3E PACIUIaBOB
U pacTBOPOB BEUIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKLMOHHOU
CHOCOOHOCTH COCMHEHUH ylenseTcss 0co00e BHUMaHHE BompocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakLuil.
Ocoboe 3HaYeHne UMeeT TO, YTO Ha COJEpKAaHHWE KYPCOB XMMHHU YTIyOIEHHOTO YpOBHS
U3y4eHMs Ul KJIacCOB OIpeleN€HHOro mnpoduis (riaaBHbIM 00pa3oM Ha UX CTPYKTypy U
XapakTep JONOJIHEHUH K oOLIel cucTeMe NMpeIMEeTHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEXKHBIE
npeamersl. Tak, HampuMmep, B COAEpP)KaHUM IMpeAMeTa s KJIacCOB XHUMHUKO-(H3UYECKOro
npoduist 60JBIIOE 3HAYCHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuasia mo oOmield XUMUU.
[Ipy w3ydeHum mnpeaMeTa B JaHHOM CiIydae akUEHT OyaeT caenaH Ha OOIIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJEKYJISIpHAsT TEOpHUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MAacChl W OSHEPTHH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3A, IPEACTABIECHHUS O CTPOEHUH BELLIECTB U JIPYIOE.
B 10 ke Bpems B cozepkaHUM MpeaMeTa A KJIacCOB XMMUKO-OMOJIOTHYECKOro mpoduis
OonblINi yaenabHbIN Bec OyaeT UMeTh OpraHuuyeckas XuMus. B 3Tom ciydae mpenocraBisiercs
BO3MOHOCTb /17151 60J1ee 0OOCTOSATENILHOTO PACCMOTPEHMSI XUMHUECKOW OpraHu3aluy KIETKH Kak
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IpPUMEPY, TaKHe CTPYKTypHbIE
KOMIIOHEHTbI, KaK JIMNUJbL, OEJIKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U apyrue. Ilpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOM JUIS M3YYEHHSI CYITHOCTH MPOILECCOB (DOTOCHHTE3a, IbIXaHHSI, TUIIEBAPECHUSI.
B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METO/I0B [IO3HAHHUS U OIBITA MPAKTHUYECKOI'O IPUMEHEHHs HayYHbIX 3HAaHUN M3ydeHUe MpeaMeTa
«XuMus» Ha YrIyOJEHHOM YpPOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3SIX C Yy4eOHBIMU
peaMeTaMy, BXOJSAIIMMU B COCTaB IIPEIMETHBIX obuacTel «EcTecTBeHHO-HayUYHbIE IPEIMETHI»,
«Matemartuka 1 uH(popMaTuKa» U «PycCKuil sI3bIK U JIUTEpATypay.
[Tpu m3yuenun yuyeOHOro mnpenmera «XHMHUS» Ha YIiyOJIEHHOM ypOBHE TaKke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero obdmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3ajadeid
NEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMHUPOBAHME OCHOB HAayKM XHMHMHM Kak 00J1acTH
COBPEMEHHOI0 €CTECTBO3HAHMSI, NPAKTUYECKOM JESITETbHOCTH YeJIOBeKa U OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Pemienne 3Toil 3a1aun Ha yriayOia€HHOM YpPOBHE M3yudeHUs
npeaMeTa MpeArnoiaraeT peajn3aluio TakKuX Ienel, Kak:
e (QopmupoBaHuE MPEJICTaBICHUN: O MAaTEPUATILHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benylell posn B 00ecle4eHuH yCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA: B PELICHUU
npo0eM HSKOJIOTUYECKOM, YHEpreTM4eckoil M MUILEeBOW 0e30MacHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3JaHUM HOBBIX MAaTepHalOB, HOBBIX WCTOYHHKOB JHEpPruH, B
o0ecrieyeHUH  palKOHAJIBLHOTO IIPUPOIOTIOIB30BAHUS, B (dbopmHpoBaHUU
MHUPOBO33PEHUS U 00IIEH KyJIbTypbl YEJIOBEKa, a TAKkKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHONIEHUSI K CBOEMY 3/10POBbIO U MPUPOJHOM CpEIE;

® OCBOCHHME CHCTEMbl 3HAHUH, JEKAUMX B OCHOBE XHUMHUYECKOW COCTaBIISIIOIIECH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHATHHA, 3aKOHOB U
TEOpUN XHUMHUHU, COBPEMEHHBIX IMPEACTaBICHUN O CTPOEHUMHU BEIIECTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYIJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHHUS XUMHUYECKHX



peakuuii, 0 XUMUYECKOM PaBHOBECHUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMax, 00 00X
Hay4HBIX [PUHIUIIAX XUMUYECKOTO IIPOU3BOJCTBA;

dopmupoBaHue y OOYy4aroIIMXCs OCO3HAHHOIO IIOHUMAaHUsA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKMX 3HAaHUN JUid OOBACHEHMs KJIIOYEBBIX MIEH U mpobiem
COBPEMEHHOM XHMUH, A1 OOBSCHEHUS U NPOTHO3UPOBAHUS SIBICHUH, HMMEIOLIUX
€CTeCTBEHHO-HAYYHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpoOiieM, CBS3aHHBIX C
XUMHUEH, IIPOTHO3MPOBAaHUs, AaHAJIA3a W OLEHKUM C IMO3ULHUHA SKOJIOTMYECKOU
0€30MaCHOCTH IOCIEACTBUNA OBITOBOM U MPOU3BOJCTBEHHOM JEATEIBLHOCTH YEJIOBEKA,
CBSI3aHHOW C XUMHYECKUM IIPOU3BOJCTBOM, MCIIOJIB30BaHUEM U IepepaboTKON
BELICCTB;

yrIyONieHHE TPEACTABICHUH O HAy4YHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX JUIs
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSCHEHUS XUMUYECKUX
ABJICHUM, MMCIOIIMX MECTO B IPUPOJE, B IPAKTUYECKON JACATEIBHOCTH U
IIOBCEIHEBHOM JKHU3HM.

B mnane pealin3aliii IICPBOOYCPCAHBIX BOCIIMTATC/IbHBIX MW PAa3BUBAOIIUX (1)YHKLIHI71
HGHOCTHOﬁ CUCTCMBbI CpCAHCTO 06mero O6paSOBaHI/I$I Ipu U3y4CHUU IIpCIMETA «XuUMHUS» Ha

yriyoJIEHHOM ypOBHE 0COOYIO aKTyaJbHOCTh TPUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

BOCIHUTAHUE YOESKIEHHOCTH B TO3HABAEMOCTH SIBICHUI MPHUPOMABI, YBAXKEHHUS K
MPOLIECCY TBOPUYECTBA B OO0JIACTU TEOPETHUECKUX W MPHUKIAIHBIX HCCIECIOBAHHA B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHBALIMUA K OOYYEHHUIO U TMO3HAHUIO, CLIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHUS 00IIEUEeTIOBEUECKUX [IEHHOCTEH;

pa3BUTHE  TIO3HABATENBHBIX HMHTEPECOB, HHTEIUIEKTYallbHBIX W  TBOPYECKHX
crocoOHocTel 00yvaromuxcs, GopMUpOBAaHME y HUX CO3HATEIBHOTO OTHOIIEHUS K
€caMOOOpa3OBaHUI0O U HEMPEpPHIBHOMY OOpa30oBaHUIO KakK YCIOBHIO YCIHEIIHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHHMI W HABBIKOB Pa3yMHOTO MPHUPOAOIOIB30BAHUS, PA3BUTHUE
DKOJIOTMYECKON  KyIbTypbl,  NPUOOpPETEHHE  OMbITa  OOIIECTBEHHO-TIONE3HOU
AKOJIOTUYECKOU JIEATEIHLHOCTH.

OO0miee 4yuCIIO YacoB, MPEIYCMOTPEHHBIX MJIs M3y4EHUS XUMHUHM Ha YriayOJIeHHOM YpOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiuser 204 ygacoB: B 10 kmacce — 102 yaca (3 ydaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHMYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHME OPraHUYECKOM XMMMH, TMPEICTaBIEHHE O MHOrooOpa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHHE aToMa YIJepoja: OCHOBHOE M BO30YXKIEHHOE COCTOSIHUA.
BanenTHble BO3MOXKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunbl THOpUAM3AIMKA aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX opOuTaneil, 6- u
n-cBsi3u. OnuHapHas, ABOHHAs M TpoiHas cBsa3b. CrnocoObl paspbiBa CBs3ed B MOJIEKYJax
opranuyeckux euecTs. [lonsTHe 0 cBOOOAHOM panukaie, Hykjaeopuie U 3JaeKTpoduie.

Teopust crTpoeHHs opraHuueckux coeauHeHuid A.M. bytiepoBa U coBpeMEHHbIE
IIPEJICTABJICHUs] O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUSI OPraHMYECKUX COCIMHEHUM.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3iIUYHBIX BUAOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepuu: CTpyKTypHasd,
POCTPAHCTBEHHAs. OJEKTPOHHBIE 3(PQEKTHl B MOJEKYlIaX OPraHMYeCKHX COeIWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o Ki1accu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKIMOHATHLHON
rpynne. I'omonorus. I'omonorunueckue psaael. Cuctemaruueckas HOMEHKIIATypa OpraHM4eCKHX
coeaunenuii (IUPAC) u TpuBuaibHble Ha3BaHUS OTJCIIBHBIX NIPEICTABUTENCH.

OcobenHoctn W KkjnaccuuKanus — OpraHM4eckux  peakuui.  OKHCIUTENIbHO-
BOCCTAHOBUTENIBHBIE PEAKIINH B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUalaMyd Ha WX OCHOBE, OIBITHI MO IPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME M  TOPEHHUE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHMYECKHX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psii ankaHoB, obmas GopMyina, HOMEHKIATypa U U30MEpHsL.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKaHOB, sp3-FH6szLH3auH51 aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMsI, N30MEPU3ALUH, JETUIPUPOBaHMUS,
IUKIU3alliy, THPOJIM3a, KpeKkuHra, ropeHus. [IpencraBieHne o MeXaHHU3Me peakUui
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydyeHUs! U IPUMEHEHHE aTKaHOB.

[uxnoankanpl. O6mast popMyina, HOMEHKJIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MasbIX (IIMKJIOMPOINAH, IMKJIOOyTaH) M OOBIYHBIX (IIMKJIOTIEHTAaH,
IIUKJIOT€KCaH ) HUKIIoaIKaHOB. CrocoObl MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Ankensl. ['oMonoruyeckuii psi aakeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKEHOB, SpZ-TI/I6pI/IIII/IBaI_II/I}I aTOMHBIX oOpOuTanen
yriaepoaa, - u n-cBsizu. CTpyKTypHas u reoMerpuyieckas (Iiuc-tpaHc-) nzomepus. Ousnueckue
CBOICTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKIUHM MPUCOCIUHEHUS, 3aMEUICHUS B O-



MOJIO’KEHUE TPU JIBOMHOM CBSI3M, MOJUMEpU3aluM U OkucieHus. [IpaBuno MapkoBHHKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHHUS 1 IPUMEHEHHE AIKEHOB.

Ankanuensl.  Knaccupukamuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHbIX ueHoB, 1,2- u 1,4-npucoenunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CrniocoOblI oTy4eHus U NIPUMEHEHUE aJIKaIueHOB.

AnkuHbl. ['oMoJOrH4eckuil psii ankuHOB, oOmas Gopmynna, HOMEHKIATypa U U30MEpHs.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
IPUCOEANHEHNS, AUMEPU3allul U TpUMEpHU3aluu, OKUcIeHHus. KucaoTHpIe CBOICTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbBIE peaknMu Ha TPOHHYIO CBs3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). I'omonornyeckuit psii apeHoB, oomas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OEH3071a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMoJOrOB: PEaKIUuu
3aMenieHus B OCH30JIbHOM KOJIbIIE U YIJIEBOAOPOIHOM pajauKalle, peakluu MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB Oensona. [IpeacraBienue 00 OpUEHTHPYIOIIEM NEHCTBUU 3aMECTHTENEH
B OCH30JILHOM KOJIbIIE Ha TMPUMEpE AJTKWIBHBIX PaJUKaJIOB, KapOOKCHIBHOH, T'HJIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna. CrnocoObl  NOJyYyeHUS W NPUMEHEHHE  apOMaTHUYECKUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsi
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(TU: MEeperoHka, KPEeKHHT
(TepMHUYECKHA, KaTaTUTHYECKHii), pudopmuHr, nupoiu3. [Ipoaykrer nepepaboTku HedTH, UX
MPUMEHEHNE B TPOMBIIIIICHHOCTH U B OBITY.

I'eHeTnyeckas CBS3b MEXAY Pa3INYHBIMU KJIACCAMH YTJIEBOIOPOIOB.

DONEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOIHBIX YIJIEBOJOPOIOB. Peakium 3amenieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIly, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO pacTtBopa Iméinoud. Bzaumopeiictue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O MEeTalIoOpraHMYecKHX COEAUHEHMSX.
Hcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHUYECKHUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMs BEIIECTB M MX IPEBPAILCHUN: H3YYCHHE
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakUui
YIJIEBOJIOPOAOB Pa3IMYHbIX KJAaccoB (oOeclBeunBaHWE OPOMHOM MM MOJHOW BOJIbI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApYXEHWE YIiepo/ia U BOJIOpPOJa B OpPraHUYECKHX BEIIECTBAX,
MOJIyYeHUE ASTHJIEHA U H3Yy4YeHHE €ro CBOMCTB, O3HaKomJieHHEe C¢ Kosuekuuamu «HedTte» u
«Yrompy, ¢ o0Opa3uamMu IjlacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJEKYI
YIIEBOIOPOAOB U TaJOTEHIIPOU3BOJHBIX YITIEBOJLOPOOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE cHUpThl. CTpoeHHE MOJEKy]l (Ha IpUMEpe MeTaHoja u
staHosa). ['oMonorudeckuii psij, odmas Gopmysa, H30Mepus, HOMEHKIIATypa B KJIacCU(UKAITHSI.
Oduznyeckue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHbie CBsI3U MEXAY



MOJIEKYJIAMH ~ CIUPTOB. XHMHMYECKHE CBOMCTBA: pEaKIMM 3aMELIECHUs, JeruapaTaluy,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPraHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuusi Ha OJHOATOMHbIE cHUpPThHI. JlelicTBUE 3TaHOJIa U METAHOJIA HA OPraHU3M YeJIOBeKa.
Crioco0bI mostydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Tpocteie 2dupsl, HOMEHKIATypa U u3oMepus. OcoOeHHOCTH (PU3MUECKUX M XUMUYECKHIX
CBOMCTB.

MHOroaromMHble CHUPTHl — STUJICHIJIMKOAb W INIHIEpUH. DPU3NUEeCKHe W XUMHYECKHE
CBOMCTBA: pEaKLUMM 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHMYECKUMU M HEOPTaHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusl Ha MHOroaToMHble cnupthl. [IpencraBienue o mexanusme
peakiuii Hyki1eopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHus
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

@®enoi. CTpoeHre MOJIEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OCH30IBHOTO Spa.
Owusnueckue cpoiictBa (henoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHona. KayecTBeHHBIC
peakiuu Ha QeHoda. TokcuuHOCTh (eHona. CrocoObl ModydeHHs W MpUMeHeHHe (eHona.
®enondopManbaeriuaHas cMoa.

KapOoHunbHbBIE COEIUHEHUS — aIbJErujbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHJ0B M KETOHOB, o0mas ¢opmyina,
M30MEpPUSI M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHbIE peakUMM Ha anpieruipl. CrocoObl MOJydyeHUs M MPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE TpefelibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHHUS MOJEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkiarypa. dusnyeckue CBONCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoAHBIE CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHCIOTHBIE CBOMCTBA, peakiusi ATepuUKAINU, PEaKIUH C
y4acTHEM YIJIeBOJOPOAHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasne kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuCHOT. IlpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KUCIOThL. CrocoObl
MOJTyYEHUs U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. 'omonoruueckuit psa, obmas ¢hopmyina, H30MepHus U HOMEHKJIATypa.
Pu3nyecKue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cperie.

XKupsl. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA YKUPOB: T'MJPOIMU3 B KUCION U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KUCHO0T. JKUpbI B IPUPO/IE.

MBpBUTA KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
nojucaxapuabl). MoHocaxapuIbl: TIIOK03a, (pPyKTO3a, Talakro3a, pubo3a, JIe30KCHprud03a.
dusnyeckue CBOMCTBA MU HaxoxzaceHue B npupoje. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M  aNbACTUAHOW TIpyMN, CIUPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHHe TIIIOKO3bI, €€ 3HAa4YeHHWE B IKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTOo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTaHaBIUBaloUe aucaxapuiel. ['maponus nucaxapuaoB. Haxoxnaenue B mpupone u



npuMeHeHue. [lomucaxapuapl: Kpaxmaji, TNIMKOTeH M 1emunroso3a. CTpoeHHe MakKpOMOJIEKY
KpaxMmajia, TJIMKOT€Ha U IeJUTioji03bl. (Du3nueckre CBONCTBAa Kpaxmajla M IeJUTIOJIO3bI.
XUMHUYECKUE CBOWCTBA Kpaxmaja: TMAPOJIM3, KAaYECTBEHHAs PEaKus C HMOJAOM. XHUMHYECKHE
CBOICTBA IEILTIOI03bI: TUAPOIIN3, TOTydeHHE 3(PUPOB 11eTI0N03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN IIENK).

OKCIIEpUMEHTAIbHbIE METO/Ibl U3YyYEHHs BELIECTB M HX MPEBPAIICHUI: paCTBOPUMOCTb
pa3IMYHBIX CHOUPTOB B BOJE, B3aUMOJCHCTBHUE STAaHOJIA C HATPHEM, OKHUCIECHHUE HTHUIOBOTO
CIMpTa B ajbJeruj Ha pacKaIEHHOW MEIHOW IPOBOJIOKE, OKHCJIEHHE STUJIIOBOrO CIHPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUAIOB), KAUeCTBEHHbIE PEaKIMU Ha
anpaerunasl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxcuaom meau(1l)), peakmus riaumepruHa
¢ ruapokcuoM Meau(ll), xumuyeckue cBoicTBa pacTBOpa YKCYCHOM KHCIIOThI, B3aUMO/ICICTBIE
pacTBopa rioko3bl ¢ runapokcugom meau(ll), BzaumoaeiicTBue kpaxmaiia ¢ MOJOM, PELICHUE
AKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CiupThl ¥ heHoIbD, «KapOoHoBbIe KUCTOTHL. CII0KHBIE
3upb».

A3oTcoaepaxaiiyue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHMYecKHe TMpoM3BOAHbIE ammuaka. Kiaccudukanuss amMHHOB:
anudaTuyecKkue U apoMaTHUECKUe; MePBUYHbIC, BTOPUUHBbIE U TpeTuyHble. CTPOCHUE MOJIEKYI,
obmas ¢opmyia, U30Mepus, HOMEHKJIATypa U (pU3MYeCKHe CBOMCTBA. XMMHYECKOE CBOHCTBA
annpaTUYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, QJIKWUJIMPOBAHME, B3aMMOJICHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KucI0TOU. CON aJIKUIIaMMOHHS.

AHWIIMH — TIPEJICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue anwinHa. Bzaumuoe
BJIMSTHUE TPYII aTOMOB B MolieKyie aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennsle peakuuu Ha aHWIMH. CrnocoObl MOJMY4YeHHS U TpPUMEHEHHE aau(aTHUYeCKUX
amuHOB. [lonydyeHne aHWIMHA U3 HUTPOOESH301A.

AmuHokuciotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENH  O-
AMUHOKHCIIOT: TJUUUWH, allaHuH. PU3ndecKkue CBOMCTBA aMUHOKHCIOT. XMMHUYECKUE CBOMCTBA
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKUX COCIMHECHHH, pPEaKIus TMOJUKOH/ECHCAIINH,
0o0pa3zoBaHHe MENTUIHON CBs3U. bronorndyeckoe 3Ha4eHHE aMUHOKHUCIOT. CHHTE3 U THAPOIH3
TN TH/IOB.

benku kak mpupoanele mosmuMmepbl. llepBuyHas, BTOpUYHAs U TPETUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THUAPONIN3, JEHATypalus, KaueCTBEHHBIC PEaKIMu Ha
OenKu.

OKCIEPUMEHTAIbHbIE METOJIbl M3YYEHHS BEIECTB M MX IPEBpPALICHUN: pPACTBOPEHHUE
0enkoB B BOJie, JeHATypalus OETKOB MPH HarpeBaHUM, I[BETHBIC PEAKIMU Ha OENKH, pEelIeHHe
OKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «A30TCOJIEpKalllie OpPTraHWYECKHE COCIUHEHUS» |
«Pacro3HaBaHue OPraHMYECKUX COCTUHEHUI.

BrbicokoMoieKkyJIsIpHBIE COeTMHEHUS.

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BEHO, CTENE€Hb MOJMMEpU3alUU, CpEeAHss MoJeKyisipHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — OJIMMEPU3ALIUS U MOJTUKOHIEHCAIUS.

[Tonumepuslie MaTepHuabl. [Tnactmaccel (monuATHUIIEH, MOJIMIIPONUJIEH,
MOJIMBUHUIXJIOPU/I, MOJIMCTUPOII, MOJIMMETHIIMETAKpUIIAT, MOJIMKApOOHATHI,
nonudTHIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.



DnacToMephl:  HATypaldbHBIM  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bosnokna: HatypasibHbI€ (XJIOTOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCaH).

[TomuMmepsl  crenuanbHOrO  HazHaueHHs (TedyoH, KeBlap, SIEKTPOIPOBOISIINE
MOJIMMEPBI, OMopa3iiaraeMble MOJIMMEPHI).

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MpEBpAIllEHU: O3HAKOMIICHUE C
oOpa3uaMu TNPUPOIAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIIacCTMAacC, Kay4dyyKoB, peELICHUE
SKCIIEPUMEHTANIBHBIX 3a7au 1o TeMe «Pacro3HaBaHue I1acTMAcC U BOJIOKOH.

Pacuérnbie 3a1aun.

Haxoxaenrne MoNIeKyIsspHO GOopMyIIbl OPTaHUIECKOTO COCTUHEHUS IO MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOW (OPMYIbI OPraHHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MPOIYKTOB PEaKIIUU W/WUIN UCXOAHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OPMYIIBI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBONCTB WJIM CIIOCOOOB MONy4YeHUS,
oTpezieNieHue I0JIM BBIXOa MPOIYKTa PEaKlUy OT TEOPETHIECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanu3zanus MexXnpeIMeTHBIX CBsI3€ MU M3Y4YE€HHUU opraHmdeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCS. 4€pe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W
MOHSTUHN, TIPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanusi, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®uzuka: Marepusi, aTroM, 53JEKTPOH, MPOTOH, HEUTPOH, MOJEKyla, IHEePreTHYeCKUu
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BeIecTBa, (PU3NUYECKHE BEIUYUHBI,
€UHULIbI U3MEPEHUS1, CKOPOCTb, SHEPTHs, Macca.

buonorus: kneTka, opraHusM, sKocucTeMa, omocdepa, MeTabOINU3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII THUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OEJKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpadusi: mone3Hbie HCKOMAaEMBbI€, TOTUTHBO.

TexHOIoTus: MUILEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO MUTAHUSI, MOIOIIIUE CPEACTBA,
MaTepHuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuvyeckue 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3J€KTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTHUYeCKHe YPOBHU M TOAYPOBHH. ATOMHBIE
opOutamu. Knaccupukanus XMMHYECKHX SJIEMEHTOB (s-, P-, d-, f-amemenTs). Pacnipenenenue
AJIEKTPOHOB I10 ATOMHBIM OpOMTAISIM. OJIEKTPOHHBIE KOH(QUIypaluu aTOMOB 3IIEMEHTOB
NEepBOr0O—4eTBEPTOTO IMEPHOJAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEILHOCTD.



Ilepuonuueckuit 3akoH u Ilepuomuueckas cucteMa Xumudeckux 3yemeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanydeckoil cHCTEMBl XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEeH CTpOEHHsS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUs CBOMCTB
XUMUYECKUX AJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEHIECTB MO TpyIIaM Hu
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuyeckasi cBsi3b. Buabl XUMUYeCKOW CBSI3U: KOBAJICHTHAs, MOHHAs, MeTajlInyecKas.
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBSI3U: OOMEHHBINA U JOHOPHO-aKIENTOPHBIA. DHEprus
U [iuHa cBsa3u. [lonsgpHoCTh, HaNPaBIEHHOCTh U HACHIIIAEMOCTh KOBaJIEHTHOU cBsi3U. KpaTHbie
cBs3u. Bogoponas cBsizb. MexkMOIeKyIsspHble B3aUMOACHCTBHSL.

BajieHTHOCTP W BaJieHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX TI€OMETPUUYECKHM CTPOEHUEM (HA NPUMEPE COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHMsX. (CocTaB  KOMIIIEKCHOTO — HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPJMHAIIMOHHOM XHUMHUH.

BemiectBa MONEKYISPHOTO U HEMOJIEKYISPHOTO CTPOCHHS. THUIBI KPUCTAITMYECKHX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cucreMax. Mctunuble pactBopsl. [IpeacraBienue o KOIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHLEHTpPAllMd DPACTBOPOB: MaccoBas J0Js BELIECTBA B
pacTBope, MoJiApHas ~ KOHLEHTpauus. HachllleHHble M HEHAaCBIUIEHHbIE  PacTBOPHL,
pacTBopuMoOcCTbh. Kpucranioruaparsl.

Knaccudukanus ¥ HOMEHKIATypa HEOPTraHMYECKHUX BEHIeCTB. |pHBHAIbHBIE Ha3BaHUS
OTJIENbHBIX MPEACTABUTEIICH HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHYECKUX PEeaKIHii B HEOPraHUIEeCKOW U OPraHMYeCcKOi XUMUU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALIECHUS SHEPTUU MPU XUMUUYECKHUX
peakiusx. TernoBbie 3G (PeKThl XUMUUECKUX peakuuid. TepMoxuMudeckue ypaBHEHHS.

CKopocTh XUMHUYECKOUN peakInu, €€ 3aBUCUMOCTh OT pa3iIMuHbIX (QakTopoB. ['oMoreHHbIE
U TeTeporeHHble peakunu. Karanus u kaTanuzaropsl.

OOparumble W  HeoOpaTUMBbIE peakIMu. XuUMHU4YecKoe paBHoBecue. KoHcTaHTa
XUMHUUYECKOro paBHOBecHs. DakTOphl, BIMSIOUIME HA IOJOKEHHE XHMHMUYECKOTO pPaBHOBECHS:
TEeMIIepaTypa, JaBJIEHUE M KOHLEHTpAlMu BEIECTB, y4acTBYIOLIMX B peakuuu. [lpunuun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuipHble U criabble  eKTponuThl. CTeneHb
nuccormanuu. Cpefga BOJHBIX PacTBOPOB: KUCIIOTHAsA, HEUTpasibHasl, LIeJI0o4YHass. BogopoaHslii
noka3zarens (pH) pactBopa. ['unponus coneit. Peakiiun noHHOro oomexa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. IIpomecchl OKHCIEHUS M BOCCTAHOBJIEHMs. BakHeiime OKUCIUTENH U
BOCCTaHOBUTENU. MeTOJ] 37IeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB.

OKCIEpUMEHTAIbHbIE METO/Abl HM3YYEHMs] BEIIECTB U HUX MPEBpAIICHUI: pa3lioKeHue
MEepOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalld3aTopa, MOJEIM KPUCTALNIMYECKUX PEIIETOK,
NpOBEICHUE pPEaKIUd MOHHOrO OOMEHa, OIpelesieHHe Cpelbl pacTBOPOB C IMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS PA3IHUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIu U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuueckast xumusi.



ITonoxxenue HemetaiwioB B llepumogmyeckoil cucteMe XuMHYeCKUx sieMeHTtoB J[.U.
MenneneeBa M OCOOCHHOCTH CTpPOEHHMsI HMX aroMoB. Dusnueckue CBOICTBa HEMETaJIOB.
AJToTpOnUsl HEMETAUIOB (Ha MpUMeEpe KUCIOPoia, cepbl, hocdopa u yraeposa).

Bopopoa. Ilonydyenue, ¢pusnueckue ¥ XMMHUYECKHE CBOMCTBA: PEaKLUU C METAUIAMU U
HeMeTa/lllaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. I napu ibl. TOMIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl moiaydeHus, Gu3NYecKue U XUMHYECKUe
cBoicTBa. ['amoreHoBonopoAbl. BakHelue KHUCIOPOACOIEpKAIIUE COEAVMHEHUS TaJOT€HOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MONTY4YeHHs rajioreHoB. [IpumMeHeHne rajioreHoB u
UX COEOUHEHUHN.

Kucnopon, o3o0H. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJMYYEHHUsT KUCIOPOJA.
®uznyeckue U XUMHMUYECKHE CBONCTBA W IPUMEHEHHME Kuciopoia M 030HA. OKcUAbl U
HEPOKCH/IBI.

Cepa. HaxoxxneHue B TpUPOJE, CIIOCOOBI IMONYYCHUS, (U3MUECKHE W XHUMHYCCKHE
cBoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), oxcuna cepoi(VI). Cepuucras u cepHas
KUCTOTHl U uX coiu. OCOOEHHOCTH CBOMCTB cepHOUl KucioThl. [IpumeHeHue cepbl U e€
COEeIMHEHUI.

A3zor. Haxoxxnenue B mpupojie, CrnocoObl MONMy4eHHs, (U3MUYECKHEe U XHUMHYECKHE
cBoiictBa. AMMHak, HUTpuAbL. Okcuabl azora. A30THCTas U a30THAs KUCIOTHI M HMX COJIU.
OcoOeHHOCTH CBOWCTB a30THOM KUCHOTHL. [IprMeHeHue a30Ta M €ro coeAMHEHUil. A30THbBIC
ya00peHusl.

®ochop. Haxoxnenwe B mpupojie, CrocOoObl MONydeHUs, GU3HUYSCKUE U XHUMHYCCKHE
cBorictBa. Dochuasr u dochun. Oxcuasr dochopa, ¢ochopHas kuciaora u e€ Coiu.
[Tpumenenue docdopa u ero coenunenuit. ochopusie ynodpeHus.

VYrnepon, HaxoxIeHHe B mpupone. AiorpornHble Moaudukanuu. dusnueckue u
XMMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepoaoMm. Oxcun yraepona(ll),
okcupa yriepona(lV), yrompHas kucinota u €€ coiu. AKTUBUPOBAHHBINH YTOJb, aJCcOpOIHS.
O®ymiepensl, rpadeH, yriaepoiHble HaHOTPYOkH. IlpuMeHeHuMe MpOCTBIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COEAMHEHU.

Kpemuuii. Haxoxnenue B npupoje, crnocoObl MOdydeHHs, (U3HUEeCKUe M XMUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHueBas KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHHUS U €ro
coequHeHni. CTEKIO0, €ro MoJIy4eHHe, BUABI CTEKIIA.

[Tonoxenue meramio B [leproanueckoii cucteMe XUMHUYECKUX 31eMeHTOB. OcOOeHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTayuioB. O0mmue gusnueckrue cBOMCTBa METaIOB.
[TpumeHeHne MeTaIOB B OBITY U TexHHKe. CITaBbl METAJLIOB.

DNEeKTPOXUMUYECKUNA PpsiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJMY4eHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAILTYPrus, deKTpoMeTamutyprusi. Ilonarue o koppo3uu
MeTai10B. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka MmetamioB [A-rpynmnsl [lepuoanueckoil cucTeMbl XUMHYECKHX
aneMeHToB. Hatpuii u kanuil: monydeHnue, pu3MuecKkue U XUMHUYECKHUE CBOWMCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COETUHEHUI.

O6mas xapaktepuctuka MetamnoB I[IA-rpynmel [leprogudeckold cUCTEMBI XUMHUYECKHX
DJIIEMEHTOB. MarHuii u KaublWid: TMOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEIECTB U X coequHeHHH. KECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHHUSI.



AmoMuHUH: TIONydeHue, (PU3NIECKHEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUU. AMQPOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHUAA aTIOMUHUS,
TUJPOKCOKOMIUIEKCHI aTFOMUHUSL.

OOmass xapakTepucTuka MeTauioB NoOouHbIX mnoarpynn (b-rpynm) Ilepuoguueckoit
CHCTEMbI XHMHUUECKHX DJICMEHTOB.

Du3nyecKue U XMMUYECKUE CBOMCTBA XpoMa U €ro coeAuHeHnil. OKCHAbI U THIAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbl U ITUXPOMATHI, KX OKHUCIUTEIHHBIC CBOWCTBA.
[Tonydyenue u npuMeHeHe Xpoma.

du3nyeckue M XUMHUYECKHME CBOMCTBAa MapraHila M €ro coeauHeHud. Baxueiimme
coenunenus: Mmapranna(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar xanus,
€ro OKHCJIUTEIbHBIC CBOMCTRA.

®du3nueckue 1 XMMUYECKHUE CBOMCTBA XKeJle3a U ero coeAuHeHu. OKCHIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(Ill). [lonyuyenne u npuMeHeHHe xKeje3a U ero CIijIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenue
MeIU U €€ COSINMHCHUH.

[{unk: nonyyeHue, GU3NIECKUE U XUMUYECKUE CBOIICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y TUJPOKCHUJIA IMHKA, TUIPOKCOKOMIUIEKCH IMHKA. [[puMeHeHne [uHKa U €ro COeIMHEHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHUsS BEHIECTB M UMX NPEBPAIICHUMN: HW3YYCHUE
00pa3IioB HEMETAJJIOB, TOpeHHe cephl, ocdopa, xene3a, MarHus B KHUCIOPOJAC, M3yUeHUE
KOJUIEKIUU «MeTallIbl ¥ CIUIaBbl», B3aHUMOACHCTBHE INEIOYHBIX MU IICI0YHO3EMEIBbHEIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
’KeJie3a ¢ pacTBOpAMH KHUCJIOT U IeJI0Yei, KaYeCTBEHHbBIC PEaKIIMM Ha HEOPraHUYECKHUE aHUOHBI,
KaTHOH BOJIOPOJa M KaTHOHBI METAJIOB, B3aMMOJCHCTBUE TMJIPOKCHU/IOB aTIOMUHUS U IIMHKA C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, PEIICHHE YKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMaM «l ajoreHsn»,
«Cepa u e€ coeqMHEHUs», «A30T U Pochop U UX COeAMHEHUD», «MeTauTbl TTIaBHBIX MOATPYIII,
«MeTtannbl MOOOYHBIX MOATPYIII.

XuMHUSA U KH3Hb.

Ponp xumuu B o0OecrieueHUH YCTOMYMBOTO pa3BUTHS delioBeuecTBa. [oHsATHE 0 HAYUHBIX
METO/JaX TI0O3HaHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayyHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHola). [IpoMbItieHHbIe
CIoCcOObI MOMYYSHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociueactsus. Ponb xumun B o0ecrieyeHuN SHEPreTHIecKoi 6e30MacHOCTH.

XuMmHs M 300pOoBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuia ucnosib3oBaHUs
JIEKapCTBEHHBIX MpemapaToB. Posib XUMUU B pa3BUTHU MEIUITUHBI.

XuMMS MU OCHOBHBIE KOMIIOHEHTEI, IHIIEBEIE J00aBKU. Pojib XMMHUM B 00ecIeUeHUN
MMUIIEBOH O€30IMacHOCTH.

Kocmernueckne u mapdromepnsie cpenactBa. beitoBas xumus. [IpaBmiia 6e3omacHOTO
MCIIOJIb30BaHUs IIPEMapaToB OBITOBOM XUMHUH B TIOBCEAHEBHOMN KHU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHUAaIbl (IIEMEHT, OETOH).

XuMus B CENbCKOM X03siiicTBe. OpraHuyecKrue 1 MUHEPAIbHbBIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, Kepamuka. MaTepuanbl
JUTS DJIEKTpOHUKH. HaHoTexHOMOTHH.

Pacuérnrie 3amaun.



Pacuérel: mMacchel BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMa, KOMMUYECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIMH, €CIH OJHO M3 BEHIECTB MUMEET NpPHMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJIHO W3 BEIIECTB JAaHO B BHJE PAacTBOpa C
onpeAenEéHHON MacCOBOM JIOJ€d PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOJIM W MOJISIPHOM
KOHIIEHTpPAllMU BEIIECTBA B PAcTBOpE, JOJIM BbIXOAA MPOJAYKTa PEAKIUU OT TEOPETHUECKU
BO3MOJKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPHU W3YyYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce OoCyIIECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK U MOHSTUN, IPUHATHIX B OTJIEIBHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJIEHUE, W3MEPCHHE,
9KCIIEPUMEHT, MOJI€Jb, MOJIEIMPOBAHHUE.

®uzuka: Marepusi, MUKPOMHUpP, MaKpPOMHUp, aToOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHYECKH YPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCAIbHBIN Tra3, (U3NYECKUE BEITUYMHBI, EIUHHIIBI
U3MEPEHUS, CKOPOCTh, SJHEPTHS, Macca.

buonormsi: kierka, OpraHu3M, OJKOCHCTeMa, Ouocdepa, MeTaboIU3M, MaKpo- H
MHUKPO3JIEMEHTBI, OCJIKH, >KHUPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTBHI, ()EPMEHTHI, TOPMOHBHI,
KpPYTrOBOPOT BEUIECTB M IMOTOK SHEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHepasbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XuMU4ecKasi MPOMBIIIIIEHHOCTb, METAJUTYPrusl, CTPOUTEIbHBIE MaTepUabl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas IPOMBIIUICHHOCTh, (apMareBTH4YecKas
MPOMBINIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHX MpenapaTos, TIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PHUAIIOB, SJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JMUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAmMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero oobpazoBaHus
BBIJIETICHBI CJIETYIOIINE COCTABISIONIUE: OCO3HAHUE O0YUYaIOIIMMHUCS POCCUMCKON Tpa)IaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPA3BUTHUIO, CAaMOCTOSITEIBHOCTH U CaMOOIPEACIICHUIO;
HaJIMYMe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOYdYaroUIMXCs
PYKOBOJICTBOBATHCSl MPUHATHIMH B OOIIECTBE NpaBUIAMH W HOPMaMH IIOBEICHUS; HAINYHE
NIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYpHhI; CIIOCOOHOCTh CTABUTh LEIH U CTPOUTH KU3HEHHBIC
IUIaHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUpPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOM JesATeNbHOCTH 00yUYaIoMXcs B MPOIlecce peann3aun
00pa3oBaTeNbHOI 1eATEIbHOCTH.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAaMeTa «XHUMHs» OTPaKalT cPOPMUPOBAHHOCTD
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW EATEILHOCTH 00YUYAIOMIUXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:k1aHCcKOro BOCIIUTAHUS

OCO3HaHHUA 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SI3aHHOCTEN, YBaXKEHUSI K
3aKOHY U MIPaBONOPAJIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMAaxX W MpaBUiIaX MEKJIMYHOCTHBIX OTHOIICHHI B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW IEATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
pelIeHnH y4yeOHBIX M IMO3HABATENbHBIX 337124, BHINTOJTHEHUN XUMUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOMU
XUMUU;

yBa)KEHHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPHHM U TMPAKTHUYECKOI'O MPUIIOKEHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT JJIUTEIbHBIX HAOMIOJIECHHH,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYZAa YYEHBIX U ITPAKTHKOB;

MHTEpeca M TI03HABAaTEJIIbHBIX MOTHBOB B TMOJYYEHHMM U MOCIEAYIOIEM aHau3e
MH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBECHHUS;

CIOCOOHOCTH OLIGHUBATh CUTYalldd, CBSI3aHHbIE C XWMHYECKMMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IOBEICHHE W IOCTYNKM CBOMX TOBApHUILEH C MO3ULIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEACTBUNA MOCTYIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:



MOHUMAaHHUS IIEHHOCTEH 370pOBOTO W 0€30MacHOro o00pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOIOACHHS TPaBUJI 0E30MacCHOTO OOpAIeHUs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU, B TPYIOBOU JIEATEIHHOCTH;

MOHMMAHUS [IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3JOPOBbIO M )KU3HU JIFOCH;

OCO3HAHUSA TOCJICACTBUI W HENMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJCHHS aAIKOTOJ,
HapKOTUKOB, KypeHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKOW JIESATEIBHOCTH,
0OIIECTBEHHO TIOJIC3HOM, TBOPUYECKOM U IPYTHX BUAAX ACSITEIHLHOCTH;

YCTAaHOBKH Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKHX 3a/a4 COLUATbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3NuyHOro poja, B TOM YHCIEe Ha
OCHOBE MPUMCHEHUS ITPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHHUS K TPYIY, JIOASIM Tpyla U pe3yibTaTaM TPYAOBOH IeATeIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPAaeKTOPUM OOpa30OBaHMs,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YIETOM JTMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTPpeOHOCTEH 00IIeCTBa,

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MIPOIIECCOB HAa COCTOSIHUE TIPUPOIHOM U COIUATILHOM CPE/Ibl,

OCO3HaHUS HEOOXOJUMOCTH HCIIONH30BAHUS JOCTHKEHUM XUMHH IS PELISHUS BOIIPOCOB
paIoHaIBHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPHUATHS JICHCTBHUI, MPHHOCSIINX BpE] OKPYXAIOIICH MPHPOIHON cpele,
YMEHHSI TIPOTHO3UPOBATH HEOJIATOMPHUATHBIC SKOJIOTHUECKUE TMOCISICTBUS MPEITPUHIMACMBIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HAJIMYUS PA3BUTOTO DKOJIOTHMYECKOTO MBIIIUICHUS, 3KOJOTHYECKONW KYJIBTYphI, OIBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COLMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKHd U
0OIIECTBEHHON IPAKTHUKHY;

MOHWMAHUS CHEIU(PUKA XHMHUU KaKk HayKH, OCO3HaHUsA ¢€ poinu B (OPMHUPOBAHHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKpYKaroIeM
MHUpE KaK O €IMHCTBE MPHUPOJAbI M YElOBEKa, B MO3HAHUM TPUPOJIHBIX 3aKOHOMEPHOCTEH U
peleHrnr IpodsieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JJsi COBPEMEHHOW NMBHUIU3AlMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaKHOW pPOJNIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH TIO0ATBHBIX TTPOOJIEM YCTONYHBOTO Pa3BUTHS YEIIOBEUCCTBA — CHIPHEBOM,
OHEPreTHYECKON, THUIIEBOW H JKOJIOTHYECKOW O€30MacHOCTH, B PA3BUTHH MEIUIIHHBI,



00€CIeYeHN! YCIIOBHH YCIIEIIHOrO TPYy/la U SKOJIOTMYECKH KOM(POPTHOM KM3HU KaKJOr0 4JIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble 3HAHMS JUIS
aHamu3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM W3MEHEHHIA,
YMEHUS J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIHUXCSI TaHHbBIX
C LICJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKUE 3HAHUS [UIs pelleHus polieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeca K ITO3HAHUIO, UCCIIEN0BATENIbCKOMN AESTEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTMBHOMY IIOJyYCHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUU C JKM3HECHHBIMU
NOTPEeOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM Tpylda B pPa3IMyHbIX cpepax npodeccuoHaTIbHON
JESATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe pe3yibTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHUPOBAHUS MHUPOBO33PECHUST OOYUAIOMIMXCS MEKAUCHUIUIMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, Hay4YHBIA (DaKT, MPHUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  yueOHble  JAeHCTBUS  (TMO3HABaTeldbHblE,  KOMMYHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (QOpMUPOBAaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMATBHOM KOMIIETEHIIH 00yJaroInxcs;

CIIOCOOHOCTh ~ OOyHarolIUMXCsl  MCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHHBEpCAJIbHbIC y4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COLMAJIBHON MPAKTHUKE.

MertanpeameTHble pe3yiabTaThl OTPAXKalOT OBJAJEHUE YHUBEPCAIbHBIMU Y4E€OHBIMU
MI03HABATEbHBIMUA, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JIEHCTBUAMHU.

Ilo3naBaTebHbIE YHMBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh 1LENU JEeATeIbHOCTH, 3a/laBas HapamMeTpbl W KPUTEPUM HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MMOCTABICHHBIMU LIEJISIMHU;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHMN NPHUEMBI JIOTUYECKOTO MBILIUICHUS: BBIIEIATh
XapakTepHble TMPU3HAKK TOHATHUI M YCTaHaBIMBATh WX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHUA IJIA 06’BSICH6HI/I$[ OTACIIbHBIX q)aKTOB n ﬂBHeHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYECCKHUX peaxunﬁ;



yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIE, JIEAYKTUBHBIE, II0 AHAJOTHUM),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTHh B IIPOLECCE MTO3HAHUS HUCIIOIb3YyEMbIE B XMMHUHM CHMBOJIMUECKUE (3HAKOBBIE)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (OpMysa, YypaBHEHHME XHWMHYECKOM peakuud — NpU peleHUH Y4eOHbIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HA3BaHHbIE MOJIEJIbHbIE MPEICTaBICHUS
JUIs BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEaKUil.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIMII;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIE BONPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJILHOIO IIJIAHUPOBAHUS M TPOBEJEHHUS] YYEHHYECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKON HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJOB peIICHUs
NPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBATbCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYyYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTS;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbl NIpPU IOHCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpETaTh OMBIT MCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANbHYIO (OpMY MpeAcTaBiIeHuss HHPopMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KauyeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpeIMeTHbIe ((pU3nyYecKkue M MaTeMaTH4ecKHe) 3HakKu U
CUMBOJIBI, hopMyIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATIAJHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:



3aJ]aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOil TeMBI B X0/1€ AHaJIoTa /WU JUCKYCCUH,
BBICKA3bIBATh UICH, q)OpMYHI/IpOBaTB CBOM NPCAJIOKCHUA OTHOCUTCIIBHO BBIITOJIHCHU
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEl Pe3yabTaTOB MO3HABATEIbHOW AEATEIBHOCTH, IMOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU NIPU BBIIOJHEHHUM XUMHUYECKOIO
SKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl MO HCCIEIOBAaHUIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peanu3zanuu y4eOHOro MpoekTa, U (OpMyIHpPOBaTH BBIBOJBI MO pPe3yjbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM MyTEM COTJIACOBAHUS MMO3ULIUHN B X0J€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe AeiicTBHUS:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISITH CBOIO IMO3HABATENIBHYIO JEATEIbHOCTb,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuTM JACUCTBUN NPU BHIMOJHEHUHM Y4EOHBIX M HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3((GEeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yY4ETOM MOTyYeHHUS] HOBBIX 3HAHUM O
BEII[ECTBAX U XMMUYECKUX PEAKIIUIX;

OCYILIECTBIIATH CAMOKOHTPOJIb AEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHM Ha yriIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero o0pa3oBaHMs BKIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHHUM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U NPUMEHEHHUIO
3HaHUH B pa3lMYHBIX YUEOHBIX CHUTYyallUsX, a TAKXKE B PEAJbHBIX >KU3HEHHBIX CHUTYalUsX,
CBSA3aHHBIX C XUMHEH. B mporpamme 1o XMMHMM IpEIMETHBIE pPE3yJbTaThl IPEICTABIICHBI IO
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMus OTPakaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHHUI: O MECTe W 3HAYEHUHW OPTraHWYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HAayK U €€ PO B 00ECTIeUeHUH YCTONYMBOIO Pa3BUTHSI YETIOBEUECTBA B
pelIeHrur MPOoOJIeM IKOIOTUYECKOM, IHEPreTUYeCcKo M TMHUIIEeBONH O€30MacHOCTH, B Pa3BUTHUU
MCIUIHHBI, CO3JJaHWHW HOBBIX MATCPUAIOB, HOBBIX HCTOYHHMKOB OHCPIrHUHU, B oOecrieueHuun
paloHaIbHOIO MPUPOIONOIL30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOLIEH KYyIbTYpbI
YyelloBeKa, a TakKe DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIMOJATrarolInue
MOHATUS — XUMHYECKHI JJIEMEHT, aToM, SApO M 3JICKTPOHHAas o0ojouka aroma, s-, p-, d-
ATOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHMSI aTOMa, THOpUIU3AIMsS aTOMHBIX
opOuTanei, MOH, MOJIEKYla, BaJCHTHOCTH, JSJEKTPOOTPHUIATENHLHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIPHAs Macca, MOJISAPHBI O00BEM, YIJIEPOIHBIH CKEJET,
GbyHKIMOHAJIbHAS TpyNIa, pajuKal, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpaIIEHHBIE,



CKEJICTHbIE), M30MEpHUsSl CTPYKTYpHas M NPOCTPaHCTBEHHas (reoMeTphuecKas, ONTHYecKas),
M30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOIOPOABI, KHUCIOPOA- U a30TcoAcpikKallue
OpraHMYECKHUE COCIUHEHMS,, MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUS; TEOpUH, 3aKOHBI (nmepuoaudeckuid 3akon . M. MenneneeBa, Teopusi CTpOEHUs
opranuueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHsT MacChbl BEILECTB, 3aKOH
COXpaHEHMS U TMPEBpaAlleHHs] DSHEPTUM NPU XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHHU, JEXKAIIUE B OCHOBE IMOHMMAaHUs
INPUYMHHOCTH M CHUCTEMHOCTM XUMHUYECKHUX SIBJICHUW; TMPEACTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKUUH, TEPMOAMHAMUYECKMX M KHHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
IIPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYIIl aTOMOB B MoOJIEKyJlaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTri, opuenTanTsl [ u Il pona); dakronorudeckue CBEIEHUS O CBONCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJOBEKa, OOIMX HAYYHBIX TMPUHIMIAX XHUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOACTBA METAHOJIA, IEPEPaOOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHMUIA: BBISABIIATH XapaKTepHbIC MPU3HAKU MOHATUN, YCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLME MTOHATHUS [IPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COECIUHECHUIA;

c(OpMUPOBAHHOCTh YMEHUI:

MCII0JIb30BaTh XMMHUECKYI0 CUMBOJIMKY JUIsl COCTABICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKUX BEUIECTB;

COCTaBJISITh ypaBHEHUS XHMHUYECKUX peakUMd U  pacKkpbplBaTb HUX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAKIMIl  MOCPEACTBOM  COCTABJICHHUS  3JIEKTPOHHOIO
OamaHca ATHX peakUud, peakiuil HMOHHOTO oOMeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpaIIEHHbIX HOHHBIX YPABHEHMIA;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB Ui WJUIIOCTPAlMM  HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIMBATh PUHAJUIEKHOCTh U3YYEHHbBIX OPraHUUYEeCKUX
BEIIECTB 10 UX COCTaBY M CTPOCHMIO K ONpEAEIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHAJIBHBIE HAa3BaHUS
JUISL  OT/AENbHBIX TNPEJCTaBUTENEH OpPraHWYecKUX BELIEeCTB (ITUJIEH, aleTWIEH, TOIYOll,
[JIMLIEPUH, STUWIEHTJUKONIb, (QeHos, (OopMalbIETHA, AaleTaldbJerusl, aleToH, MypaBbHHas
KHCIIOTA, YKCYCHasi KHCJIOTa, CTE€apUHOBas, OJEHHOBAs, NAJIbMUTHHOBAs KHUCJIOTHI, TJIMLUH,
aJIaHUH, MaJIbT03a, (PPYKTO3a, AHWIINH, TUBUHUIL, U30TPEH, XJIOPOIIPEH, CTUPOII U JPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEAENATh BUA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEeIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHMSI NMPHUMEHSTH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BetiecTB A. M. bytnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTEIEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJKaJME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, AJbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOETUHEHUIN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, IU- U MOJIHCAXaPUJIOB),



WUTIOCTPUPOBATh T€HETUYECKYIO CBA3b MEXAY HUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINHA C UCTIONB30BAHUEM CTPYKTYPHBIX POPMYI;

c(OPMUPOBAHHOCTh yMEHHUS TMOATBEPXKJAaTh Ha KOHKPETHBIX TIPUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHWYEeCKHX COCTUHEHHH OT KPaTHOCTH W THIIA
KOBAJICHTHOU CBSI3U (G- U TT-CBSI3M), B3AMMHOTO BJIMSHUS aTOMOB M TPYII aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTIEBOJOPOAHOIO CHIPhS
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro MepepadOTKM M MPAKTHYECKOE MPUMEHEHHUE
MPOJYKTOB NEpepaboTKu;

c(OpMUPOBAHHOCTh BJAJICHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAYYHBIX METOJaX
MO3HAHUS — HAOJIOJICHUW, W3MEPEHUH, MOJCIHPOBAHUM, OKCIEPUMEHTE (peaJbHOM U
MBICTICHHOM) ¥ YMEHUS IPUMEHSTh YTH 3HAHHSI,

c()OPMUPOBAHHOCTh ~ YMEHHSI TPUMEHSATH OCHOBHBIC  OMNEPAMA  MBICIUTEIHLHOU
NEeSTeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHE, CHCTEMAaTH3allui0, BBISBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /Il M3yUEHUsl CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSIMHU U
MPEJCTAaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojee OCO3HAHHOTO
MOHMMAaHHUS CYITHOCTH MaTepUaTbHOIO €IMHCTBA MUPA, UCIOJIb30BaTh CHUCTEMHBIC 3HAHUS 10
OpPTaHWYECKON XUMHUU IJis1 OOBSCHEHUS M IMPOTHO3UPOBAHUS SBIICHUH, MMCIOIINX €CTECTBEHHO-
HAYYHYIO IPUPOY;

c()OPMUPOBAHHOCTh YMCHHI: TPOBOAHMTH PACYEThl 10 XHUMHYSCKUM QopMylaM U
YPaBHCHUSM XHMHUYECKUX PEAKIMA C WCIOJb30BaHUEM (DU3MYECKHX BEIUYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
pacuéThl IO HAXOXKJICHUI0O XMMHUYECKON (HOpPMYIbI BEIIECTBA MO U3BECTHBIM MACCOBBIM JOJSIM
XUMHYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3UIIUN
HKOJIOTMUECKON O€30MacHOCTH TOCHEACTBHS OBITOBOW M MPOWU3BOJCTBEHHOW NEATEIHHOCTH
YEJIOBEKa, CBSI3aHHOM C TepepabOTKOM BEIIECTB, HCIOJIb30BATh IOJYyYEHHBIE 3HAHUS IS
MPUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XHMHUCH;

c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITEIIFHO TUIAHHPOBATh M TPOBOJUTH XHUMHUCCKUN
OKCIIEPUMEHT (TIOJTydeHUE W H3yYSHHE CBOMCTB OPTraHMYECKHUX BEIIECTB, KAUSCTBEHHBIC PEAKITUN
VIIEBOJOPOAOB PA3IMYHBIX KIJIACCOB M KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BEIIEeCTB,
pelleHrne OJKCIEPUMEHTANbHBIX 3a/7ad IO pPAClO3HABAaHWIO OpPraHMYECKHX BEIIECTB) C
coONrofiecHMeM TMpaBWi 0E30MacHOr0  OOpalleHuss C  BelmecTBAMH M JaOOPaTOPHBIM
o0opynoBanueM, (QOpMyIUPOBATh IENb HWCCIEIOBaHUS, MPEACTABIATh B pasNu4yHON Gdopme
PE3YNIBTAThI KCIIEPUMEHTA, aHATU3UPOBATH 1 OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHUIA:

coOiroAaTh IMpaBWila HKOJIOTUYECKH I1eJIeCO00pa3HOro MOBeNeHUss B OBITY M TPYAOBOMH
JESATETLHOCTH B IIEJIAX COXPAHEHUS CBOETO 370POBbs, OKPYXKAIOIIEH MPUPOTHON Cpeasl U
JIOCTHUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JCWCTBHUS HA >KUBBIE OPraHU3MBbI OMpeneiIEHHBIX
OpPTaHMYECKUX BEIIECTB, MOHUMas cMbIch noka3atens [11K;

AHAIM3UPOBATh  IEI€COO0PAa3HOCTh  NMPUMEHEHHsS ~ OPraHMYeCKHUX  BEIIECTB B
MIPOMBINIJICHHOCTH B B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TT0JH3a,;



c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IIEJICHANPABICHHBIA TOUCK XUMHUYECKON
UHPOpPMALlUK B PA3IMYHBIX MCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTEparypa, CpeicTBa
mMaccoBoil uMH(popmauuu, VHTEpHET M Jpyrue), KPUTUUECKH aHATU3UPOBATH XHMHUYECKYIO
uHpOpMaInIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MTOCTABJICHHOW y4eOHOM
3a/1a4en.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas M HeopraHudeckas XHUMHsD)
OTpaXaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y II03HABAa€MOCTHU SIBJICHUM NPUPOJIbI, O MECTE U 3HAYEHHM XMMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECIEYEHUH YCTOWYHBOTO PA3BUTHUS, B PELICHUU MPOOJIEM IKOJIOTHUECKOM,
DHEPreTUYECKOM W THIIEBOW OE30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  OHEpruM, B  OOECNEYEHUH  paIMOHAIHLHOTO
MPUPOIONOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYphl YETIOBEKA, a TAKXKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Ccpesie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMW, KOTOpas BKIIOYAET: OCHOBOIOJAraoline
MOHSITUS — XUMUYECKUH DTIEMEHT, aTOM, PO aTOMa, U30TOIBI, AIEKTPOHHAs 000JI0YKa aToMa, S-
, Pp-, d-atoMHble OpOWTANH, OCHOBHOEC W BO30YXJAEHHOE COCTOSHHS aroma, THOpUAM3AIus
aTOMHBIX OpOWTaneil, HMOH, MOJEKyJa, BaJI€HTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBAJIEHTHAs, HWOHHAs, MeETalJIM4yecKas, BOJIOpPOJHAs),
KpUCTAJIIMYECKAss PEIIETKA, XUMHUYECKas Peaklusi, pacTBOpP, 3JIEKTPOJUTHI, HEJIEKTPOJIUTHI,
JNEKTPONUTHYECKAsT  JUCCOLMAIUs, CTENeHb JUCCOIMAIMM, BOJOPOJHBIM  IOKa3aTelb,
OKHUCJIUTEJb, BOCCTAHOBUTEINb, TEIUIOBOH 3(h(PEeKT XMMHUECKON peakluy, CKOPOCTh XUMHUECKOM
peaKkiuu, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHUSl DIIEKTPOIUTHUYECKON
quccounuanuy, nepuoaudeckuii 3akon [[.M. MenneneeBa, 3aKk0OH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPaHEHUs M NPEBPALICHUs PHEPTUU MPH XMMUYECKHX PEaKIMsIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIME B OCHOBE MOHUMAaHHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBJICHUI; COBPEMEHHbIE NPEJCTABJIECHHUS O CTPOCHUM BELIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAQJMOJIEKYJISIPHOM YpPOBHSX; IPEACTAaBICHUS O MEXaHHU3Max
XUMHUYECKHX pEaKIMi, TEepMOJMHAMMUYECKMX W KHUHETHYECKHUX 3aKOHOMEPHOCTAX UX
OPOTEKaHHUsA, O XHUMHUYECKOM paBHOBECHM, pacTBOpax U  JMUCHEPCHBIX  CHCTEMax;
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyYEHUH U O€30MacCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JAEATE]IbHOCTU YeJIOBEKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI: BBISBIIATh XapaKTepHbIe MPU3HAKN OHATUN, yCTaHABINBATh
UX B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS NMPU OMHCAHUKM HEOPraHUYECKHX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHsI HCIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY JUIS COCTaBIICHHS
dopMynn BemecTB M ypaBHEHHH XUMHUYECKUX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUs OT/IEIbHBIX BEIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh M CTENIEHb OKUCIICHUS! XUMUYECKUX
AIIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, MeTajlinyeckKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;



C(OPMHUPOBAHHOCTE YMEHHS OOBSCHATh 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3UM M THUMA KPUCTAJUIMYECKON pEemeéTKy, OOMEHHBI U JOHOPHO-aKLENTOPHBIH
MeXaHU3MbI 00pa30BaHUs KOBAJCHTHOW CBS3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIACCH(PHIMPOBATh: HEOPraHHMUECKHE BEIIECTBA IO HX
COCTaBY, XMMHMUYECKHUE pEaKLUU 10 Pa3jIMYHBIM MpU3HAKAM (YUCIY U COCTaBy pEarupyromux
BEIIIECTB, TEIUIOBOMY 3((eKTy peakuuu, H3MEHEHHIO CTENEeHEW OKHCICHHs 3JIEMEHTOB,
00paTUMOCTH, YYacCTHIO KaTajau3aTopa M JApPYrHe); CaMOCTOSTENbHO BHIOMPATh OCHOBAHUA U
KPUTEPHHU 115 KIacCU(UKALMK N3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUM;

Cc(OPMHPOBAHHOCTh YMEHHSI pacKpblBaTh CMbICH IHepuoguueckoro 3akona JI. WM.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO ()YHKIINU;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTEePU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKUX JJIEMEHTOB IIepBOro—4erBéproro mnepuonos llepumommueckon cucremsr [I.H.
MenpeneeBa, UCIONIB3Yysl MOHATHUSI «IHEPIETUUYECKUE YPOBHUY», «IHEPIETUUYECKUE MOLYPOBHMY,
«s-, p-, d-atomMHBIEe OpOUTANN», «OCHOBHOE W BO30YKAEHHOE IHEPreTHUCCKUE COCTOSHHUS
aToMa»; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XMMHUYECKMX 3JEMEHTOB U MX
coeuHeHUN 1o nepuojam u rpynmnam Ilepunoguueckon cucremst 1. 1. Menneneesa, BaJeHTHbBIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE
CBOMCTBA BEULIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAHUE I'€HETHUYECKOW CBSA3HU
MEXy HEOPTaHHYECKMMU BEIIECTBAMH C IIOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKHUX
pEaKI;

c(OPMHUPOBAHHOCTh YMEHUS PACKpPbIBaTh CYIHOCTb: OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuii MOCpeICTBOM COCTABJICHMSI 3JICKTPOHHOIO OajlaHca 3THX peaklHif; peakluuil HOHHOrO
oOMEeHa MyTEM COCTaBIEHMsSI HMX IOJHBIX M COKpAaIEHHBIX HOHHBIX YpaBHEHUH; peakuuit
THJIPOJIN3a; PeaKkUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpUMeEpe TUAPOKCOKOMIUIEKCOB LIMHKA H
AIIOMUHUS);

c(OpPMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKHX
peakuui ¢ y4€TOM HMX DSHEPreTHYECKHUX XapaKTEPUCTHK, XapaKTep HW3MEHEHMS CKOPOCTH
XUMHYECKON peaklMy B 3aBUCUMOCTU OT Pa3jIMuYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMELIEHUs
XMMHUYECKOT'0 paBHOBECHS O] BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpuniun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUUYECKUE PEaKIUH, JekKalUe B OCHOBE
IOPOMBIIIJICHHOTO TMOJYyYeHHUs CEepHOM KHCJIOThI, aMMHaka, OOIlMe Hay4yHble MPUHLUIIBI
XUMHUYECKHX TPOMU3BOJICTB; LEI€CO00pPa3HOCTh NPUMEHEHHUS HEOPraHWYECKHX BEIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0Nb3A;

c(hOpMUPOBAHHOCTH BJIAJICHHS CHCTEMOMN 3HAHUI O METOJ/IaX HAYYHOTO TIO3HAHUS SIBJICHUI
npupoabl — HaOJMIOJeHHe, U3MEpeHHe, MOJEIHPOBAaHUE, SKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMs] NPUMEHSATb 3THU 3HAHUS IMPHU
HKCIIEPUMEHTAIBHOM HCCIEIOBAaHUM BELIECTB M IS OOBSCHEHUS XHUMMYECKHX SBIICHHIH,
HUMEIOIINX MECTO B IIPUPOAE, IPAKTUUECKON EATEIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HY;

c(OPMHPOBAHHOCTb YMEHHSI BBISABIISATH B3aUMOCBSI3b XMMUYECKHX 3HAHUH C MOHATUAMHU U
IpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB s Oojiee OCO3HAHHOTO
ITOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUPA;



c(OpMHUPOBAHHOCTh YMEHHUS MIPOBOJIUTH PACUETHI: C UCIOIb30BAHUEM MOHATUH «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIPHAST KOHIICHTPAIIH»; MACChl BEIIeCTBA WU 00bEMa rasza
M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO U3 YUACTBYIOIIMX B PEaAKIIUU
BEIIIECTB; TEIUIOBOTO 3(pdeKTa peakluu; 3HAYCHNsT BOJOPOJHOIO MMOKa3aTelsi pacCTBOPOB KHCIIOT
M IIeJI0Yel ¢ M3BECTHOM CTENEHBIO IUCCOLMAIMHU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEAKLMH, €CJIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BHJE PACTBOPA C ONPENEIEHHON
MaccoBOHM J10Jield pacTBOPEHHOTO BeUIECTBA WM JaHO B HM30BITKE (MMEET MNpUMECH); TOJU
BBIXO/Ia TPOJYKTa peakuuu; 00bEMHBIX OTHOILLICHUI ra30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
AKCIIEPUMEHT (MPOBEICHNE PEeaKIuii HOHHOTO OOMEHa, MOATBEPK/IeHNE KaueCTBEHHOI'O0 COCTaBa
HEOPTraHUYECKHUX BEIIECTB, ONPEIEIICHNE CPE/Ibl PACTBOPOB BEUIECTB C MOMOIIBIO HHIAMKATOPOB,
W3YYCHHUE BIUSHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW pEakKIMH, pelIeHue
AKCIIEPUMEHTANIbHBIX 33/au 1o TemMaMm «Metamib»y u «HeMeramibl») ¢ coOM0I€HHEM MPaBUI
Oe3omacHOro obOparieHus ¢ BellecTBaMH U JabopaTopHBIM 000pyAoOBaHHEM, (OpPMYIHpPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUM: COOIIOAATh MpaBUia MOJIb30BAHHUS XUMUYECKOW MOCYION U
nabopatopHBIM 000pyIOBaHHEM, OOpaIlleHUs] ¢ BEIIECTBAMU B COOTBETCTBUHU C WHCTPYKIUSIMU
M0 BBIMOJTHCHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, AKOJOTHUYECKU IIeJIeCO00pa3HOTO
MOBEJCHUSI B OBITY M TPYHAOBOWM [MEATEIBHOCTH B IEJIAX COXPAHEHUS] CBOETO 3/I0POBbS,
OKpYXKarolllel NPUPOJHOM Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
ONaCHOCTh TOKCHYECKOI'O JEHCTBHSI HA KUBBIE OPraHU3Mbl OIPEACIEHHBIX HEOPraHUYECKHX
BEILECTB, TOHUMas cMbIc nokazarens [IK;

c(OpMUPOBAHHOCTh YMEHHIl: OCYIIECTBIIATH IIEJICHANPABICHHBIM MOUCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaruu, WHTEepHET W Jpyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCIOJIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yuyeOHOMN
3a/1a4uen.



TEMATHYECKOE IINTIAHUPOBAHUE

10 KIIACC
Koan4yecTBO yacos
No HaumenoBaHue pas3aesioB v DJIeKTPOHHbIE
n/m | TeM NpOrpamMMal Beer | Kourpoaen | IlpakTuueck | o6ha30parennt
0 ble padoThI e padoThl
Pasznen 1. Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUHU
[Ipenmer opranndeckou
xuMuu. Teopust CTpoeHUs
1.1 P P . 8 buommoteka LC
OPraHUYECKUX COCAUHECHUH A.
M. bytiepona
Hroro no pazgeny 8
Paznen 2. YrieBoaopoabl
IIpenenbHbIE YIIEBOIOPOIBI
2.1 bl I FIOPOAL 5 buomotexa LC
— AJIKAHbI, TUKIJIOATKAHBI
HenpenenbHbie
2.2 YTJIEBOJAOPOBI: ATKEHBI, 14 1 bubnuoteka LC
aJKaJUECHBI, ATIKUHBI
21 ApOMaTquCKHe Q RuAramrorera TTC



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Wroro 1o pazaeny 35

Paznen 3. Kuciaopoacoaepskaiye opraHu4ecKue coeIuHeHust

3.1 Crouptsl. Oenon 11 1 bubnnoreka LC

KapOoHubHBIE COSTUHEHUS:
aJbJACTUAbI Y KETOHBI.

3.2 21 1 bu6anoreka LC
KapOoHOBbBIE€ KHUCIIOTHI.
Cnoxnsie 3pupsl. Kupsl
3.3 VYrineBoanl 9 1 buommoteka LC
Htoro no pazneny 41
Paznen 4. A3orcoaepskaiye opraHm4ecKkie coeIuHeHUust
41 AMUHBI. AMUHOKHUCIIOTHI. 12 1 5 BuGmiorexa L1C
benku
Hrtoro no pazaeny 12

Pazneu S. BeicOKOMOJIEKYJISIPHBIE COeIUHEHUA

BpICOKOMOJIEKVIISIPDHBIE
5.1 yp 6 1 bu6anoreka 1C
COEIMHEHUS
Wtoro mo pazaemny 6

ORINTFF KOITMUFCTRO UACOR o - a


https://m.edsoo.ru/d69df650
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11 KJIACC

Ne
n/n

HauMeHoBaHnue
pa3aesioB U TeM
MPOrpaMMblI

Kou4yecTBO 4acoB

Bcero

KoHTpOJIBbHBI
e padoThI

IIpakTHyeckn
e padoThI

JJIeKTPOHHBIE (U]
pecypchl

Paznea 1. Teopernueckue oc

HOBbBI XUMHUHU

1.1

CtpoeHue aroma.
ITepuonnueckuii
3aKOH U
ITepuonnueckas
CHUCTEMa XUMHUYECKUX
anemenToB 1. U.
MenpgeneeBa

bubmuoreka [1OK httg

1.2

CrpoeHue BeniecTna.
MHoroo6pa3ue
BEILIECTB

11

bubanoreka LIOK htty

1.3

XHUMHUYECKHUE
peakuumn

19

bubaunoreka LIOK httf

Hroro no paszneny

39

Paznen 2. Heopranuueckas
|

XUMHUA



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

MeToabsl HO3HAHUS B

3.1 XUMHUHU. XUMUS U 9 bubmuoreka [IOK httg
KU3Hb
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/2dd57f24

YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

Xumus: 11 knacc : yaue6nuk / O.C. I'abpuenss, U.I'. Octpoymos, C.A. Cnaakos :
"[IpocBenienue"

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/2dd57f24



