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MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo XMMHHM Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHHs pa3paboTaHa Ha
ocHoBe dexepanpHoro 3akoHa oT 29.12.2012 Ne 273-@3 «0OO6 obpa3oBanuun B Poccuiickoit
Oenepaunn», TpeOOBaHHM K pe3yiabTaTaM OCBOeHUs (enepanbHOM 00pa3oBaTeIbHONW MPOTPAMMBI
cpennero odmero obpaszoanuss(POIl COO), npencraBieHHbIX B DenepaibHOM ToCyIapCTBEHHOM
obpazoBatensHOM crapaapre COO, c¢ yuérom Konuenmmu mnpenogaBaHusi y4eOHOTO IpenMmeTa
«XuMus» B 00pa3oBaTeNnbHBIX OpraHu3anusx Poccuiickoit Depeparnuu, peaan3yrOIIMX OCHOBHEBIE
oOpa3oBaTeNnbHbIe MPOrPaMMBbl, U OCHOBHBIX MONOXKEeHHH «CTpaTeruu pa3BUTHS BOCHUTAHHUS B
Poccutiickoit deneparun Ha nepuoa a0 2025 roga» (Pacnopsukenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XUMUS Ha YPOBHE YIIIYOJEHHOTO M3Yy4YCHUS 3aHMMAeT BaKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4HOTO OoOpa3oBanus ydammxcs 10—11 kmaccoB. M3ydeHue mpenmera, peann3yeMoe B YCIOBUSIX
nuddepeHIIMPOBAaHHOTO, TPOGUIBHOIO 00y4eHHUs, MPU3BAHO OOECIEYUTh O00IIe00pa30BATEIbHYIO U
OOMICKYIBTYPHYIO TOJATOTOBKY BBITYCKHHUKOB IIKOJBI, HEOOXOIUMYIO JUIsl alalTallii UX K OBICTPO
MEHSIOIIMMCS YCJIOBUSIM JKU3HU B COIIMYME, a TAKXKe JJISl MPOJODKEHUSI O0yYeHHS B OpPTaHU3aIMIX
npodeccnoHanbHOT0 00pa30BaHUs, B KOTOPBIX XUMUS SBISETCS OJHON U3 MPUOPUTETHBIX JUCIIUILINH.

B nmporpamMe 1o XuUMUM Ha3HaueHUEe mpeaMeTra «XHUMHS» TOJNydaeT MOAPOOHYIO
UHTEpPIIpETallMI0 B COOTBETCTBHMM C OCHOBomosararomumu nonoxenussmu  OIrocC COO o
B3aMMOOOYCIIOBIIGHHOCTH LEJEH, COJEp)KaHHs, pPEe3yJbTaToB OOY4YeHUS W TpeOOBaHHWH K YPOBHIO
MOATOTOBKU  BBIMYCKHUKOB. CBHAETENHCTBOM TOMY SIBIISIIOTCS  CJEIYIOIIME BBIMOJIHSIEMbIC
MPOrpaMMOil Mo XUMHUU (QYHKIUU:

¢ uH(pOpPMAIMOHHO-METOAWYECKasl, pealu3alus KOTOpoH  obecrmeuynBaeT  IOJTy4YeHUE
MIpEJICTaBJICHHUS O 1IeJIAX, COACPKAHUH, O0IIei cTpaTeruu o0yueHus, BOCIIUTAHUS U Pa3BUTHS
oOyuaroluxcs CpeICTBAMHU MIPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOQuIIs;

® OpraHu3alMOHHO-TUIAHMPYIOLIAsi, KOTOpas MpeAyCMaTpUBAET ONpEIEICHUE: PUHIIUIIOB
CTPYKTYpUPOBaHHS U T[IOCIEJOBATEIbHOCTH  H3Y4YeHHs  y4eOHOro  marepuaina,
KOJIMYECTBEHHBIX M KAUYeCTBEHHBIX €ro XapaKTEPUCTHUK; TMOAXOJ0B K (HOPMUPOBAHUIO
COJIEP’KATEIbHOM  OCHOBBI ~ KOHTPOJS M OIEHKM 0Opa3oBaTeNbHBIX JAOCTHXKEHUMN
oOydaroluxcsi B paMKax HWTOTOBOM arrectaiud B ¢opMe eIUHOr0 TOCYJapCTBEHHOTO
9K3aMeHa [0 XUMUHU.

[Tporpamma jyist yriryO€HHOTO U3YUESHUS] XUMUH:

® YCTAHABIIMBAE€T WMHBApHAHTHOE MPEIMETHOE COJep)KaHue, 00s3aTeNnbHOE AJI1 H3Y4YEHHsS B
pamKax OTAEIbHBIX MpoQuiie, MpeaycCMaTpUBAET PACIIPENEICHUE U CTPYKTYPUPOBAHUE €TO
IO KJIaccaM, OCHOBHBIM COJIepKaTelbHBIM JIMHUSIM/pa3JieaM Kypca;

e 1aéT NPHUMEpPHOE paclpelieleHne Y4eOHOTO BpEMEHH, PEKOMEHIYEeMOIo JUIsl W3Y4eHHUS
OTJIETIbHBIX TEM;

e [peasaraeT MPUMEPHYIO TMOCIEeI0BATEIbHOCTh M3y4YeHHsS Y4eOHOTO MaTepuana ¢ y4EToM
JIOTUKYU IOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEAMETHBIX CBSA3EH;

e 1aéT METOAMYECKYIO MHTEPIIPETALMIO TIeNiel M 3a/1a4 U3y4eHHUs MpeaMeTa Ha Yriyon€HHOM
YPOBHE C yYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEAHEro oOIero odpasoBaHus,
COJIEp’KaTEIbHOM  XapaKTePUCTHKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHS OCHOBHOM
oOpa3zoBaTelbHOM  TMpOrpamMMbl  CpemHero  o0mero  oOpa3oBaHusi  (JIMUHOCTHBIX,
METamnpeaMETHBIX, TMPEAMETHBIX), a TaKke ¢ Y4EéTOM OCHOBHBIX BHUJOB Y4eOHO-
MO03HABATENbHBIX JACHCTBHIM 00yUaroIIerocs o OCBOCHUIO COJICPKaHUS MIPEIMETA.

[To BceM Ha3BaHHBIM MO3ULIKAM B MPOrpaMMe MO XUMHH MPEIyCMOTpPeHa MPEeMCTBEHHOCTD C

o0Oy4eHHMEM XHWMHHM Ha YpPOBHE OCHOBHOTO OOIIETr0 0O0pa3oBaHUsA. 3a TMpelejaMu YCTaHOBJICHHOM



MporpaMMOil IO XUMHUH 00s3aTeIbHON (MHBApPUAHTHOW) COCTABIISIIOIIEH COMEp)KaHUs y4eOHOTO
npenMera «XUMHUS» OCTAaéTCs BO3MOXKHOCTH BEIOOpAa €ro BapUAaTUBHOM COCTABIISIONICH, KOTOpPAS
JIOJKHA OTIPEIENIATHCS B COOTBETCTBUU C HAMIPABICHUEM KOHKPETHOTO MPOdUiIs 00ydeHus.

B cootBercTBUM ¢ KoHUENTyadbHbIMU MoOJOkeHUsIMU PI'OC COO 0 Ha3HAYEHUM MPEIMETOB
0a30BOro u yriayO0ia€HHOTO ypoBHEW B cucteme nuddepeHIIMpoBaHHOTO OOy4YeHHUS Ha YPOBHE
cpenHero oOmiero oOpa3oBaHHS XHMHS HAa YpOBHE YIIyOJNEHHOTO W3y4YeHHs HampaBleH Ha
peanu3aluio MPEeeMCTBEHHOCTH C TMOCJIEAYIOUIUM 3TalloM IMOJIYYEHUsI XUMUYECKOro o0pa3oBaHUs B
pamMKax H3Y4YeHHs CHEIHabHBIX €CTeCTBEHHO-HAYYHBIX M XUMHUYECKHX JHCHUIUIMH B BY3aX H
OopraHmM3alusax cpeaHero mnpodeccuoHalbHOrO oOpa3oBaHHMs. B 3Toi CBA3M H3yueHue mpeaMmera
«XUMHS» OPUEHTHUPOBAHO MPEUMYIICCTBEHHO HA pPACIIUPEHHE W YIIIYOJICHHE TEOPETHYECKOH U
MPAKTUIECKOW TOJATOTOBKUA OOYYaONIUXCsI, BRIOPABIINX OMPENCIEHHBIN Mpoduiis 00yueHus, B TOM
YHClieé C MEPCIEeKTHBOW MOCIEAYIOUIEr0 IMONMYYeHHs] XMMHYECKOro OOpa30BaHMsS B OpraHHU3alMsIX
npodeccuonansHoro obpaszoBanus. Hapsgy ¢ stum, B cBere tpeboBanuiik OI'OC COO «k
TUTAHUPYEMBIM pe3ylibTaTaM OCBOSHUS (eepaabHOi 00pa3oBaTeIbHON MPOTrPaMMBbI CPETHETO OOIIEro
o0pa3oBaHMs U3YYCHUE MPEaMETa «XHUMHS» OPHUCHTUPOBAHO TAK)KE HA PEIICHHE 3a7a4 BOCITUTAHUS U
COLIMAJILHOTO Pa3BUTHs 00ydaromuxcs, Ha (GopMHUpoBaHHE y HUX OOIICUHTEIUIEKTYallbHBIX YMEHUH,
YMEHHUI palroHaIH3alui y4eOHOro Tpylda M OOOOIIEHHBIX CHOCOOOB JESTENbHOCTH, HUMEIOIINX
MEKIUCIUIIIMHAPHBINA, HAIIIPEIMETHBIN XapaKTep.

CocTaBismMUMH  TIpeAMeTa «XHUMHS» HAa YPOBHE YriayOJNEHHOTO W3Y4YEHUS SIBISIOTCA
yrayOonéHuele Kypcbl — «Opranudeckas xumus» U «OOmas u HeopraHudeckas xumus». l[lpu
OTIpeIeNICHUU TMOAXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3allid COACpkKaHHs OSTUX KypCcOB B
IporpaMMe 10 XUMHUHM 3a OCHOBY npuHATH nojoxeHuss ®PI'OC COO o paznuumsx 0a3oBOro u
yray0aEHHOTO YPOBHEH M3yUeHUS TIPeIMETa.

OcHoBy conepxkanusi KypcoB «Opranudeckas xumusi» U «OOmIasi U HEOPraHUYECKass XUMHUSDH)
COCTaBJISIET COBOKYIMHOCTh NPEAMETHBIX 3HAHUM W yMEHHH, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO
U3Y4EHHs MpeaMeTa. JTa CHCTeMa 3HAaHUN IOJIy4yaeT ONpeleEHHOE TEOPETUYECKOE OMOIHEHHE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIMKA 00BEM (DAKTOIOTMUECKOr0 Marepuara.
Tak, Ha yroyOn€HHOM ypoBHE H3ydeHHsS NpeaMeTra obOecredeHa BO3MOXKHOCTH 3HAYUTEIHHOTO
yBeNIUYEHUS] 00bEMA 3HAHMNM O XUMHUYECKHX JJIEMEHTaX W CBOMCTBaX MX COEIWHEHUN HAa OCHOBE
pacHIMpeHusi W YIUIYOJIeHUsT TPEACTAaBICHUM O CTPOSGHHWM BEIIEeCTBA, XWMHUYECKOW CBSI3U U
3aKOHOMEPHOCTSX MPOTEKAHUs PEAKIIN, pACCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMUUECKOW KHHETUKH U
TepMOAMHAMUKH. M3ydeHue nepuoauyeckoro 3akoHa W lleproanyeckoil CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX TMPEACTABICHUSIX O CTPOCHUU
aToMa. XUMHYECKas CBsI3b OOBSACHSETCS C TOYKU 3PEHUS DHEPreTHUYECKUX HW3MEHEHUW mpu e
00pa3oBaHUM U Pa3pyIIEHNH, & TAK)KE C TOYKU 3PEHHS MEXaHU3MOB €€ oOpa3oBanus. V3yueHne TUIIOB
peaknuii JomnoyHseTcs (HOPMHUPOBAHHEM TMPEACTABIEHUN 00 DIIEKTPOXMMHUYECKHX IMpoleccax Hu
3JIEKTPOJIM3€ PaCIIaBOB U PAaCTBOPOB BEHIECTB. B Kypce opraHnueckod XMMHUU IPU PACCMOTPEHHH
PEaKIMOHHON CIIOCOOHOCTH COEAMHEHUMN ynaemnseTcs 0co00oe BHUMaHHE BOmpocam 00 3JIEKTPOHHBIX
s dexrax, 0 B3aMMHOM BIUSHAN aTOMOB B MOJICKYJIaX M MEXaHH3MaX PEaKIuii.

Oco0oe 3HaueHHWE WMeEEeT TO, YTO Ha COJep)KaHHE KYypCOB XHMHH YIIyOJIEHHOTO YpOBHS
W3YYEeHHUS I KIACCOB OMPEAesIEHHOTO Mpoduiis (TIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep
JIOTIOJTHEHUH K oO1Iell cucteMe NpeAMETHBIX 3HaHUI) OKa3bIBAlOT BIMSHUE CMEKHBIE IpeaMeThl. Tak,
HarpuMep, B COACPKaHUH TIPEIMETa JIJIsl KIIACCOB XMMHUKO-(QU3UIECKOTO MPOQuIs OOJbIOEe 3HAUYCHNE
OyIyT UMETh AJIEMEHTHI y4eOHOTro Marepuana mo oomiei xumun. [Ipu uzydueHuu npeamera B JaHHOM
cllydae akIeHT OyJeT cliellaH Ha OOITHOCTh METO/IOB TIO3HAHUS, OOITHOCTh 3aKOHOB M TEOPHIA B XUMUU
1 B HU3HKE: aTOMHO-MOJIEKYJISIpHAs Teopusi (MOJEKYIsIpHas Teopus B (U3UKE), 3aKOHBI COXPAHCHHS



MacChl U DHEPrUH, 3aKOHBI TEPMOAMHAMUKH, DJICKTPOJIM3a, NPEACTABICHUS O CTPOCHUH BEILECTB U
Apyroe.

B To xe Bpems B colIep)KaHHM IMpeaMeTa sl KIacCOB XUMHKO-OMOJIOTMYECKOrO MPOQHIIsL
OonblIMi ynenpHbBId Bec OyAeT MMeTh OpraHuyeckas XuMHsa. B sToM ciywyae mnpenocTaBiseTcs
BO3MOKHOCTh Uil 0oJjiee OOCTOSITENILHOIO PAaCCMOTPEHMsI XMMHUYECKOH OpraHu3aluu KIETKH Kak
OMOJIOTUYECKOI CHCTEMBI, B COCTaB KOTOPOH BXOMST, K MPUMEPY, TaKUE CTPYKTYpHBbIE KOMIIOHEHTHI,
KaK JIUMHbI, OCNKH, yrJIeBOJAbI, HyKJIEMHOBbIE KHCIOTHI U JIpyrue. [Ipum 3ToM 3HaHHUS O cOCTaBe U
CBOMCTBAX IPEICTAaBUTENICEH OCHOBHBIX KJIACCOB OPraHMYECKMX BELIECTB CIIy)KaT OCHOBOM s
M3YUYEHHsI CYIIHOCTH MPOLECCOB (OTOCUHTE3A, IbIXaHUs, TUILEBAPCHMUSL.

B mnane ¢opmupoBaHusS OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX METOJIOB
[IO3HAHMS U OIbITA IIPAKTUYECKOr0 NPUMEHEHUS HAayYHBIX 3HAHUW M3ydEHHUE Npeamera «XuMus» Ha
yri1y6J€HHOM YPOBHE OCHOBAHO Ha MEXKIIPEJAMETHBIX CBA3SX € y4eOHBIMU IPEAMETaMH, BXOIAIIUMU B
COCTaB NpeaMeTHbIX obnacTeil «EcTecTBEHHO-HAayuHble NPEAMEThl», «MartemaTnka U HHPOPMATUKA»
n «Pycckuii A3bIK U JIATEpATypar.

[Tpu n3yuennn yueOHOTO mpenmera «XUMHUs» Ha YriyOJIEHHOM YpOBHE TakXkKe, Kak Ha ypOBHE
OCHOBHOT'O M cpeaHero oOmero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajaueil IEepBOCTEHNEHHOMN
3HaYMMOCTH fABIseTcd (OpPMUpOBAaHME OCHOB HAyKM XUMHMM KakK oOO0JIACTM COBPEMEHHOIO
€CTECTBO3HAHMS, INPAKTUYECKOW JEATEIBHOCTH YEJIOBEKAa M OJHOIO M3 KOMIIOHEHTOB MHPOBOMU
KynbTypbl. PemieHue 3ToM 3agaud Ha YrIyOJEHHOM YPOBHE HU3YYEHHs IpeAMEeTa IpearnoJiaraet
pean3almio TaKUX LeNeH, Kak:

e (opMHUpOBaHHE TPEICTABICHUI: O MaTEpPUATBHOM EIWHCTBE MHPA, 3aKOHOMEPHOCTAX M
II0O3HABAEMOCTH SBJICHUN IPUPOJBI, O MECTE XMMUU B CHUCTEME ECTECTBEHHBIX HAYK U €€
BeAyllel posid B 00ecleYeHUN YCTOMUMBOrO Pa3BUTHS YEJIOBEUYECTBA: B PEIIEHUH MPOoOIeM
9KOJIOTMYECKOM, JHEPreTMYecKOoW W MUIIeBOW O0€30MacHOCTH, B Pa3BUTHM MEIULUHBL,
CO3/IaHUH HOBBIX MaTepUajOB, HOBbIX HCTOUHUKOB SHEPTUH, B 00ECIICUEHNUH PAIIMOHATIBHOIO
IPUPOJIOIIONB30BaHNS, B (POPMUPOBAHMM MHMPOBO33pEHMsI U OOLIeH KyJIbTyphl 4YelloBeKa, a
TaKXe IKOJIOTHYECKH 000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

® OCBOCHHE CHCTEMBI 3HAHUH, JIEXKAUIUX B OCHOBE XMMUYECKOU COCTABIIAIOLIEH €CTECTBEHHO-
HAay4yHOM KapTUHbI MHUpa: (QyHAAMEHTAJIbHBIX MOHSTUHA, 3aKOHOB W TEOpUH XHMHH,
COBPEMEHHBIX INPEJICTABICHUA O CTPOCHMM BEIIECTBA HA Pa3HbBIX YPOBHSAX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOJAMHAMMYECKUX U KHUHETUYECKHUX
3aKOHOMEPHOCTSAX IPOTEKAHHUS XUMHUYECKUX pEaKUud, O XHMHYECKOM pPaBHOBECHH,
pacTBopax M JUCHEPCHBIX CHUCTeMaxX, 00 OOIIMX Hay4YHBIX NPUHLMIAX XHUMHUYECKOTO
MIPOU3BOJICTBA;

e (opmMupoBaHHE Y 00YYAIOLIUXCS OCO3HAHHOTO MOHUMAaHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKUX 3HAHUHN A1 OOBSCHEHUS KIIIOYEBBIX HJEH U MpoOsieM COBPEMEHHOW XUMHH,
U1 OOBSCHEHHS ¥ IPOTHO3UPOBAHUS SIBICHUH, MMEIOIINX €CTECTBEHHO-HAYYHYIO TIPUPOAY;
IPaMOTHOTO pelIeHust MpoOjeM, CBA3aHHBIX C XHMMHEH, MPOTHO3MPOBAaHUS, aHAIM3a M
OLIEHKH C TO3MIMH DKOJIOTMYECKOM  O€30MMacHOCTH  IIOCIEACTBUH  OBITOBOH H
ITPOU3BOJCTBEHHON JEATENBHOCTH YEJIOBEKA, CBSI3aHHOM C XUMHUYECKHM IPOU3BOJICTBOM,
UCIOJIb30BAHUEM U NIEPEepabOTKOI BELIECTB;

e yriayOjJeHHe TPEJCTaBICHUH O HayyHbIX METOJax [IO3HAHUS, HEOOXOMUMBIX JUIf
NpUOOpETeHUs] yMEHUIl OpPHEHTUPOBATbCS B MHpE BEIIECTB U OOBACHEHHS XUMHUYECKUX
SBJICHUHM, UMEIOIIMX MECTO B IPUPOAE, B MPAKTUYECKOU ACATEIBHOCTU U IIOBCEIHEBHOU
KU3HU.



B mniane peanmzanuu mepBOOYEPETHBIX BOCIUTATENBHBIX M Pa3BUBAIONIMX (YHKIMI 1I€TO0CTHOM
CHCTEMBI CpeIHEero oO0IIero oOpa3oBaHUs IMPH HM3YYEHUH Mpeamera «XHMHS» Ha YrIyOJIEHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKKe eI U 3a7a4uH, KaK:

BOCIIUTAHHE YOCKIEHHOCTH B TO3HABAEMOCTH SIBIICHUU MPHUPOJBI, YBAKEHUS K IPOIECCY
TBOpPYECTBA B O0JIACTH TECOPETUYCCKUX W NPUKIAJHBIX HCCICAOBAHMA B XHMHH,
(bopMHUpOBaHHE MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HaYKH;

pa3BUTHE MOTHBAllMM K OOYYCHUIO M II03HAHHIO, CIOCOOHOCTEHl K CaMOKOHTPOIIO |
CaMOBOCIIMTaHHUIO HAa OCHOBE YCBOCHHS OOIIEYETOBEYECKUX [IEHHOCTEH;

pa3BUTHE IO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyyaromuxcs, (OpMHUPOBAHHUE y HUX CO3HATEIBHOTO OTHOIICHUS K CaMOOOpPa30BaHHUIO W
HENIPepbIBHOMY  OOpa30BaHMIO KaK  yCJIOBHIO  YCHEHNIHOW TNPOQECCHOHAIBHOH |
OOLIIECTBEHHOM [JEATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
HOTPEOHOCTH B 30POBOM 00pa3e KU3HH;

dopmupoBaHHe yMEHHI W HABBIKOB Pa3yMHOTO IPHPOJOIOJIB30BAHKS, PAa3BHTHE
IKOJIOTMYECKO KYJIbTYphI, IPUOOPETEHUE OIbITA OOLICCTBEHHO-TIOJIC3HON KOJIOTHUECKON
JEATEIbHOCTH.

OO1iee 9ucIO 4acoB, MPEIyCMOTPEHHBIX AJS U3YYEeHUS XUMUU Ha YrIyOJEeHHOM YpPOBHE CPEIHEro
obmero obpazoBanus, coctaBiseT 204 gacos: B 10 kiacce — 102 gaca (3 waca B Henenmoo), B 11
kiacce — 102 ygaca (3 yaca B Henenio).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBHMM C CHCTEMHO-ICSTEIBHOCTHBIM TOJXOJOM B CTPYKTYypE JHYHOCTHBIX
pe3yJabTaTOB OCBOCHHUS IpeaMera «XHMHsS» Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUS BBIJICICHBI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHUE O0YYaIOUIMMHUCS POCCUHUCKON Ipa)KAAaHCKOW MACHTUYHOCTH;
TFOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIPENEICHHI0; HaIMuue MOTHBAIMH K
00y4eHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIINXCSl PYKOBOJCTBOBATHCS MPUHATHIMH B OOILECTBE
IpaBWIaMd M HOPMaMM IIOBEJEHUS; HAJIUYME [PABOCO3HAHUSA, SKOJIOTMYECKOM KYJIbTYpBI;
CIIOCOOHOCTH CTaBUTh LIEJH U CTPOUTH )KU3HEHHBIC MJIAHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS MPEAMETa «XUMHUSD» OTPaxaroT c(hOpMUPOBAHHOCTD OIBITA
[I0O3HABATEIbHOM M MPAKTUYECKOW JEATENIbHOCTH OOYYaloIIMXCS B IPOLECCE pealn3aluu
00pa30BaTEeNbHON JICATSITHEHOCTH.

JIM4HOCTHBIE PE3yAbTAaThl OCBOSHUS MpeAMeTa «XHUMHUS» OTPaxaroT c(hOpMUPOBAHHOCTD OIBITA
MO3HABATEIPHON M  MPAKTUYECKOM JEATENIbHOCTH OOYYaloIIUXCS B TpoIlecce pealu3aiuu
00pa3oBaTeNbHON JAEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

OCO3HaHHUs OOYYAIOUIUMUCS CBOMX KOHCTUTYIMOHHBIX MpaB U OOsS3aHHOCTEH, YBaKEHHS K
3aKOHY U MPABOIMOPSIIKY;

NPEJCTaBICHUS O CONHMAJIBHBIX HOpMAax M TMpaBWJIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOpPYECKON [EATENbHOCTH IpPH CO3/aHUHM Y4YEOHBIX MPOEKTOB,
peleHrH yuyeOHbIX U M03HABaTENbHbIX 33/1ay, BHIOIHEHUN XUMHUYECKUX SKCIIEPUMEHTOB,;

CTIIOCOOHOCTH MMOHUMATh W IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI APYTUX MPH
aHaJIM3€ Pa3IMYHbIX BUJOB yUeOHOU NeSTEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEANI0 OTE€YECTBEHHON XUMUU;

yBaXXEHMsI K MPOIECCY TBOPUECTBA B 00JACTU TEOPHH U MPAKTUUYECKOTO MPUIIOKEHUS XUMHH,
OCO3HaHHUS TOTO, YTO JAHHbIE HAyKH €CTh pPEe3ylbTaT UIMTEIbHBIX HAOIIOJEHHUM, KPOMOTIMBBIX
HKCHEPUMEHTAIbHBIX TTOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;

MHTepeca U M03HaBaTeIbHBIX MOTUBOB B MOJYYEHHUU U MOCIEAYIOUIEM aHalu3e UH(pOpMaIuu o
MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIOCOOHOCTH OIICHMBATh CHUTYallUW, CBSI3aHHbIE C XMMHUYECKUMH SBICHUSIMH, M TPUHUMAThH
OCO3HaHHbIE PEIIeHUs, OPUEHTHPYSICh Ha MOpaIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILIEHWBAaTh CBOE TOBEJIEHHWE M TMOCTYNKM CBOMX TOBAapUIIEH ¢ MO3ULIMHA
HPABCTBEHHBIX U MPABOBBIX HOPM M € YUETOM OCO3HAHUS MTOCIIEACTBUH ITOCTYIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MOHWMAaHUS IIEHHOCTEH 3J0poBOoro © 0Oe30macHOro oOpa3a JKH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;

co0Jr0IeHHsT TIpaBUII 0€30MacHOro OOpaIlIeHus C BEIeCTBaMU B OBITY, ITOBCEIHEBHOW JKU3HU, B
TPYLOBOM NEATEIBHOCTH;



MIOHMMAaHMsI LIEHHOCTH MPABUJ MHIMBHUYaJIbHOIO M KOJJIEKTUBHOI'O O€30IaCHOTO MOBEICHUS B
CUTYaLUAX, YTPOXKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HaHUS TNOCIHEACTBUM W HENPUATUS BPEIHBIX IMPUBBIYEK (YNOTpEOIEHMsI aIKOToJId,
HapKOTHKOB, KypeHHUs);

5) TpyaoBoOro BocnuTaHus:

KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTHM B  y4eOHO-MCCIIEJOBATEIbCKOM  JEATENbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOM U APYTHX BUAAX IEATEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE€ Y4YaCTHME€ B PpELICHMM IPAKTUYECKHX 3aJad  COLMAJIBbHON
HaIpaBJICHHOCTH (B paMKax CBOEro KJjacca, IIKOJbl);

MHTEpeca K MPaKTHUYECKOMY M3yYCHHIO MPO(EccHil pa3iuyHOro pojaa, B TOM YHCJIE Ha OCHOBE
IIPUMEHEHHUS [IPEIMETHBIX 3HaHUH 10 XUMUH;

YBaXXCHHUsI K TPYLy, JHOISAM TPyZa U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAMBUIYAJIBHOM TpaeKTOpuM oOpa3oBaHus, Oynyuiei
npodeccud W pealn3aluu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U MTOTPEOHOCTEH 00IIIecTBa;

6) 3K0JI0rM4eCcKOro BOCIUTAHMS:

HKOJIOTHYECKHU 11€JIeCO00Pa3HOr0 OTHOLIEHMS K MPUPO/IE KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emie;

MIOHUMAaHUs TJ00aJIbHOIO XapakTepa 3KOJOTMYECKUX MpoOJIeM, BIMSHHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJIHON U COLIMATIBbHON CPEJBL;

OCO3HaHMS HEOOXOJUMOCTH HCIOJb30BAHUS JIOCTH)KEHUH XHMHUHU JJIsi PELIEHHsS BOIPOCOB
PalMOHAIBLHOTO IPUPOA0IOIB30BAHNUS;

AKTUBHOT'O HENPUATHS ACUCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEH NMPUPOJHON CpEAe, YMEHUs
MIPOrHO3UPOBATh HEOJArOMPUSATHBIE SKOJIOTMUYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUH U
IIPEIOTBPALLATH UX;

HaJIM4YUs PaA3BUTOTO HKOJIOTMYECKOTO MBILIUICHUS, SKOJIOTMYECKOH KYJIbTYpbl, OIBITA
NeSITEIbHOCTH 3KOJIOTUYECKON HaIlPaBJIEHHOCTH, YMEHMSI PYKOBOJICTBOBAaTHCS MU B IIO3HABATEIbHOM,
KOMMYHUKAaTUBHOH M COLMAIBbHOM NpPaKTHKE, CIIOCOOHOCTHM M YMEHHsI aKTHBHO IPOTHBOCTOSATH
uzaeosioruu xemohoouwu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOLIECTBEHHOU
IIPaKTUKU;

NOHMMaHMsl cHeuupuKd XUMHUM KaK HayKd, OCO3HaHHs e€ poiau B (OPMHPOBAHUU
PaIMOHaIBLHOTO HAYYHOTI'O MBIIUIEHUS, CO3JaHUH LEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIeM MUpPE
KaKk O €JUHCTBE MPHUPOJAbI W YEJIOBEKa, B TMO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEM W pelIeHun
po6IeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOKIEHHOCTH B OCOOON 3HAYMMOCTM XHMHUHU JJISi COBPEMEHHOW UMBWIM3ALMU: B €€
F'YMaHUCTHYECKONM HANpaBJIEHHOCTH W BaXXKHOW pOJM B CO3JaHMM HOBOM 0aszbl MaTepuanibHON
KYJIbTYpbl, B pPEHICHHH TIJI0OATBHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHSI YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYeCcKOM, MUIEBOM M KOJOrMYecKord Oe30MacHOCTH, B Pa3BUTUU MEIHMIIMHBI, 0OECIIEYeHUN
YCJIOBUH YCHEIIHOTO TPY/Aa M SKOJIOTUYECKH KOM(POPTHOH KU3HU KaXKIO0r0 YjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM  TI'pPaMOTHOCTH:  TOHMMAaHUS  CYUIHOCTH  METOJOB  IIO3HAHWA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHaIM3a U OOBSICHEHUS SIBICHUH OKPYXKAIOIIErOo MUPA U MPOUCXOMAUIMX B HEM M3MEHEHUH, YMEHHS
nenaTb 0OOCHOBAaHHBIC 3aKJIIOUYEHHUS Ha OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCA JAHHBIX C IIEIIbIO
MIOJIy4€HUS JOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIONIb30BAaTh XWMHUYECKUE 3HAHHS JUIsl PELICHUs MpoOieM B
PCAIBbHBIX )KU3HCHHBIX CUTYyallUAX;

MHTEepeca K O3HAHUIO, UCCIICI0BATEIbCKON ICSTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIIPEPBIBHOMY 00pa30BaHHIO U CaMOOOPAa30BaHUIO, K AKTUBHOMY
HOJTYYCHUIO HOBBIX 3HAHUI 110 XMMUH B COOTBETCTBHH C )KU3HCHHBIMH TIOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM TPpy/a B Pa3InYHbIX cepax mpodhecCHOHATbHON 1eATeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenmMeTHbie pe3yJabTaThl OCBOCHHUS MPOrPAMMbI [0 XMUMHUU Ha YPOBHE CPEIHEro OOIIEro
o0pa3oBaHMs BKIIOYAIOT:

3HAYUMBIC JJISL q)OpMI/IpOBaHI/IH MHPOBO33pPCHUA 06y11a10Lu1/1xc;1 MCKIUCHUIITIMHAPHBIC
(MeXITpeMETHBIC) OOIeHAYYHbIC MMOHATHS, OTPAXKAIOIUIKE ICIOCTHOCTh HAYYHOW KApTHHBI MUpPa H
crieuuKy METOIOB IO3HAHUS, HCIOJIb3yEMbIX B ECTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
9HEprus, SBJICHHUE, MPOIECC, CHCTeMa, HayYHbIH (aKT, MPHUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICI0OBaHNE, HAOIIOICHNE, U3MEPEHHE, SKCIICPUMEHT U JIPYTHUE);

yHUBEpCabHbIC Yy4eOHbIe IeiicTBUS (TO3HABATEIbHBIC, KOMMYHUKATHBHbIC, PETYJISATHBHBIC),
obecrnieunBarome (GpopMupoBaHHe (GYHKIIMOHAIBHOW TI'PAMOTHOCTH W COIHAJIbHOW KOMIIETCHIIUH
o0OyJaromuxcs;

CIIOCOOHOCTh 00y4aroIumxcs UCIIOJIb30BATh OCBOCHHBIC MEKTUCIUTUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHHS M YHUBEpPCAIbHbIC yUeOHbIC ACHCTBUS B MMO3HABATEIBHOM M COIUATBHOM
MPaKTHKE.

MeTaHpeI{MCTHBIe PE3YIbTAThI OTpaXxXaroT OBJIAICHUC YHHUBCPCAIbHBIMU y‘{C6HI)IMI/I
IMO3HAaBATCJIbHBIMHU, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMHA Z[eﬁCTBHfIMPI.

Ilo3naBaTebHBIE YHMBeEPCAJIbHBIE YUeOHbIe AeCTBUS

1) 6a3oBble JIOrHYecKHe AeicCTBHS:

CaMOCTOATENbHO  (OopMynUpoBaTh W  aKTyalM3UpOBaTh MpoOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENENATh LIeNN IeATeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUHU UX JTOCTHKEHHS, COOTHOCUTH
pe3yabTaThl JEATEIbHOCTH C MOCTABJICHHBIMU LESIMU;

HCIIOJIB30BATh HpI/I OCBOCHHNU 3H&HPII>1 HpI/IéMBI JIOTUYECCKOI'O MBIIIJICHAA: BBIACIIATH
xapaKTeprle HpI/ISHaKI/I HOHHTI/II\/JI nu yCTaHaBJ'II/IBaTI) HUX B3aUMOCBs3b, UCIIOJb30BATh COOTBCTCTBYIOHII/IG
MOHATHS 17151 OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(DUKAIINY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHaBHI/IBaTI) HpI/ILH/IHHO-CJ'Ie)ICTBeHHBIe CBs3H Me>1<11y H3yqaeMLIMH SBJICHUSAMMU,

CTpOI/ITI) JIOTUYCCKHUC paCCY)K}IeHI/ISI (I/IHHYKTI/IBHBIC, Jle)IyKTI/IBHBIe, 10 aHaJ'IOFI/II/I), BBISIBJISATH
3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH BHIBOJIBI U
3aKJIIOUCHUS;

HpI/IMeHSITB B npouecce IIO3HAHUA I/ICHOJ’IBSyeMBIe B XUMHUHN CUMBOJIMYCCKHC (3HaKOBBIe) MOICIH,
HpeO6p330BBIBaTI) MOIOCJIBHBIC HpeHCTaBHeHI/ISI — XI/IMI/ILIGCKI/Iﬁ 3HaAK (CI/IMBOJ'I) JJIEMEHTA, XUMHNYECKast
dbopMyna, ypaBHEHHE XUMHUYECKOW pEaKIUu — TMpH PEHICHUH Y4YeOHBIX TO3HABATEIbHBIX U
MPaKTUYECKUX 3a7a4, MPUMEHSATh Ha3BaHHbIE MOJCIbHbIE TMPEJACTABICHUS [JJs  BBISBICHHS
xapaKTepHHx HpI/ISHaKOB I/ISY'-IaeMI)IX BCIICCTB U XUMHNYCCKUX peaKuMﬁ.

2) 0a3oBble HCCIeA0BaTEIbCKHE TeHCTBUS:

BJIaJACTh OCHOBaAMHU MCTOJOB Hay‘IHOFO IIO3HAHUA BECIICCTB U XUMHUYCCKUX peaKHHﬁ;



dbopMynupoBaTh eNM W 3aJauyd  MCCIEJAOBAHUSA, HCIOJIb30BaTh IOCTABJICHHbIE U
CaMOCTOSITENILHO C(OPMYIMPOBAHHBIE BOMPOCHI B KaUECTBE WHCTPYMEHTA MO3HAHHUS W OCHOBBI JIJIS
(hopMHpPOBaHUS TUIIOTE3HI 110 POBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIaJIETh HABbIKAMH CAMOCTOSATEIBHOIO IUIAHUPOBAHHMS U TPOBEACHHS  YUCHHUYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONIOaTh 3a XOJOM IMIpollecca, CaMOCTOSITENBHO
MPOTHO3UPOBATh €ro  pe3ynpTar, (opMynupoBaTh OOOOIIEHUS W BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTATOB HCCIICIOBAHUS, COCTABISATh OOOCHOBAHHBIM OTUYET O TPOJCTAHHOU
pabore;

MpUOOpPETaTh OMBIT YUEHUYECKOW MCCIIEI0BATEIbCKOM U MPOEKTHOW JIEATENbHOCTH, MPOSBIAThH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENIbHOMY IMOMCKY METOJIOB PEIEHUs MPaKTHYECKUX 3aiad,
IIPUMEHEHUIO PA3JIMYHbBIX METOJIOB [IO3HAHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3NUYHBIX HMCTOYHUKAX WHPOpManuu (HAy4yHO-TIOMYJISpHAs JIUTEparypa
XUMHAYECKOTO  COJAEp)KaHUs, CIpaBOYHbIE TocoOusi, pecypchl MHTepHeTa), aHAIM3UPOBATH
MHGOPMALIHIO PA3IUYHBIX BHUIOB U (POPM IMPEICTaBICHHS, KPUTUYECKH OLIEHUBATH €€ I0CTOBEPHOCTh
U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3IUYHble METOJbI MPU TOUCKE U O0TOOope
nHbopMaKy, HEOOXOJMMOM IS BBITIOHEHHUS YI€OHBIX 3324 ONPENeIEHHOTO THIIA;

npUOOpeTaTh OMBIT HCIOJB30BaHUS HWH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTHUMANbHYIO (opMmy mpeactaBieHuss HHPoOpManuu (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIULblL, PUCYHKHU U IPYTHUE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B Ka4E€CTBE CPE/ICTBA MPHU pabOTe ¢ XMMUYECKOH MH(OpMaImeii:
IPUMEHATh MEXINpeaAMeTHbIe ((u3nyeckue W MaTeMaTHMYecKue) 3HAKM U CHMBOJBI, (HOPMYIIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH.

KoMMmyHuKaTUBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOIl TEMBI B XOJI€ IUaJIoTa W/ UK JUCKYCCHUH,
BBICKA3bIBaTh UIeU, GOPMYIHNPOBATH CBOM MPEJIOKEHUS OTHOCUTEIBHO BBITOJHEHUS MTPEITI0KEHHON
3a/1a4u;

BBICTYNaThb C TMpPE3EHTAIlMedl pe3yJbTaTOB IO3HABATEIBHOW JEATEIbHOCTH, MOIYYEHHBIX
CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TPH BBINOTHEHUH XHMHUYECKOTO JKCIIEPUMEHTA,
MPAKTUYECKOM pabOTHl MO HCCIETOBAHUIO CBOWCTB HM3Yy4aeMbIX BEIIECTB, pead3allui ydeOHOTO
mpoekTa, W (QOpMyIHpPOBaTH BBIBOABI 1O pe3yabTaTaM MPOBENEHHBIX WCCIEAOBAHUN MyTEM
COTJIACOBAHUS TIO3UIIHMH B X0J1€ OOCYKICHHS 1 0OMeHa MHEHUSIMHU.

PeryasiTuBHble yHUBEpPCAJIbHbIC YUeOHbIE 1eHiCTBUSA:

CaMOCTOSITENIbHO TUIAHUPOBAaTh W  OCYIIECTBISATH CBOIO I[O3HABATENIbHYIO JESTENbHOCTD,
ompenensas e€ eI W 3aJauyd, KOHTPOJMPOBAaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
Ipe/UlaraeéMblii  QITOPUTM  JCWCTBUI TNpPH BBHINOJHEHWH YYEOHBIX M HCCIEI0BATEIbCKUX 3ajad,
BbIOMpaTh HauOosiee >(GGEKTUBHBIN CMOCO0 UX pelIeHHs ¢ y4ETOM IOJIyYE€HHS HOBBIX 3HAHUI O
BEIIECTBaX U XUMHUYECKUX PEaKIIUAX;

OCYILECTBIATh CAMOKOHTPOJIb JIEATENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI



[IpenMeTHbIE pe3ynbTaThl OCBOEHUS IIPOIPaMMBbl IO XMMUU Ha yriIyOJIEHHOM ypOBHE Ha YPOBHE
cpeanero oOmiero oOpa3oBaHUsl BKIIOYAIOT cHenuduyeckue i ydyeOHOro mnpenmera «XHUMHSD»
Hay4HbIC 3HAHUS, YMEHMsI M CIOCOOBI IEHCTBUH 110 OCBOCHMIO, MHTEPIIPETAMN M IpeoOpa30oBaHUIO
3HAHWUW, BUABI IEATEIBHOCTH 110 IOJYYEHHIO HOBOT'O 3HAHMS U IPHUMEHEHUIO 3HAHWN B Pa3IMYHbIX
y4eOHBIX CHUTyallMsX, a TaKK€ B pPEaJIbHBIX >XH3HCHHBIX CHTYallUsiX, CBS3aHHBIX C XuMuel. B
IIporpaMMe 110 XUMHHU IIPEIMETHBIE Pe3yJIbTaThl IPEACTABIEHBI 110 TOJIaM U3y4YECHUS.

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUSA Kypca «OpraHuyecKasi XUMHD) OTPaXaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUIA: O MECTe M 3HAYEHUU OPraHWYECKOH XMMHUHU B CHUCTEME
€CTECTBEHHbIX HayK U €€ posii B OOECleYeHUH YCTOMYMBOIO Pa3BUTHs 4YEIOBEYECTBA B PEILECHUU
poOJeM 3KOJOIMYECKOW, IHEpreTM4eckoil M NHIeBOW Oe30MacHOCTH, B PA3BUTUU MEIAMLIMHBI,
CO3JIaHMHM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHHKOB SHEPrHH, B OO0ECICYEHUH PALUOHAIHHOTO
MIPUPOJIOIONB30BaHMSA, B (POPMUPOBAHUM MHUPOBO33PECHUS M OOIICH KyJIbTYpHI UEIOBEKAa, a TaKKe
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpPEIE;

BJIJICHHE CUCTEMOM XMMHUYECKHX 3HAHHM, KOTOpas BKJIKOYAET: OCHOBOMOJIAralOIUe MOHATUS —
XMMHUYCCKHI AJIEMEHT, aTOM, SIIPO M AJIEKTPOHHAs 000JiouKa aroma, S-, P-, d-aTOMHbIC OpOUTAIIH,
OCHOBHOE M BO30Y)XIEHHOE COCTOSIHUSI aToMa, THOpUIM3aIMsg aTOMHBIX OpOHTajeld, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCT, CTENEHb OKHCICHMS, XMMHYECKas CBSI3b, MOJIb, MOJSpHas
Macca, MOJIApHBIH 0OBEM, YITIEpOAHBIM CKesleT, (PyHKIMOHAIbHAs IpYIa, paguKal, CTPYKTypHbIE
bopmynbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJIETHBIE), H30MEpUsl CTPYKTYpHAsi M MPOCTPAHCTBEHHAs
(reomeTpuyeckas, ONTHYECKas), H30MEPbI, TOMOJOTHYECKUH psil, TOMOJOTH, YTJIEBOJOPOIHI,
KHUCJIOPOA- M a30TCOAEpIKaIlMe OPraHUYeCKUue COeIMHEHHsI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIJIIPHBIE COEIMHEHMs; TEOpPHH, 3aKOHbI (mepuonndeckuit 3akoH JI. M. Menneneesa,
TEOpHsI CTPOCHHUs OpraHmuecKux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEUIECTB,
3aKOH COXpAaHEHHWS W TMPEBpAIICHUS DSHEPTHH TPU XUMHUECKHUX PpEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH S3BIK XMMUH, MHPOBO33PEHUYECKHE 3HAHUS, JIeKallue B OCHOBE IMOHMMaHUS
NPUYMHHOCTH M CHUCTEMHOCTH XMMMYECKHX SIBIICHW; MPEACTaBICHUS O MEXaHH3MaxX XMMHUYECKHX
peaKmuii, TePMOJUHAMHYECKHX W KHHETHYECKMX 3aKOHOMEPHOCTSIX HX IMPOTEKaHHs, O B3aWUMHOM
BJIMSTHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIaxX (MHIYKTUBHBIA U ME30MEPHBIA 3 (EKThI, OPHEHTAHTHI
| u Il pona); daxToisoruueckue CBEAEHUS O CBOMCTBAaxX, COCTaBe, MOJYYEHHH M OE30MaCHOM
UCTOJb30BAHUM BAXHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY M TNPAKTUYECKOH JAeATelbHOCTH
9eJloBeKa, OOIIMX HAayYHBIX NPHHIXNAX XMUMHUYECKOTO INPOU3BOJCTBA (HAa MpHMEpEe MpPOU3BOJCTBA
MeTaHoJ1a, epepaboTku HEPTH);

c(OPMHPOBAHHOCTh YMEHHI: BBIABIATH XapakTepHbIC NMPU3HAKU MOHSATUH, YCTaHABIMBATh HX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHATHS PU OMUCAHUU COCTaBa, CTPOCHHUS U CBOWCTB
OPraHUYEeCKUX COCTUHECHUI;

c(OPMUPOBAHHOCTh YMEHUH:

UCMOJIb30BaTh XUMHUYECKYIO CHMBOJHUKY Ul COCTAaBJIEHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAILIEHHBIX U CKEJIETHBIX) (POPMYII OPIraHUYECKUX BEIECTB;

COCTABIISITh YPaBHEHUS XUMHYECKUX PEAKIMHA W PACKPhIBATh WX CYINIHOCTh: OKHCIHTEIBHO-
BOCCTAHOBHTENIBHBIX PEAKIM TIOCPEICTBOM COCTaBJICHUS DJIEKTPOHHOTO OayaHca ATHX PEaKIHid,
peakiuii HFOHHOro oOMeHa IyTEM COCTABIIECHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3TOTABJIMBATH MOJIENIM MOJIEKYJT OPTaHUYECKUX BEILECTB JJISl WILTIOCTPAIIMU UX XUMHUYECKOTO
IIPOCTPAHCTBEHHOT'O CTPOEHUS;



C()OPMHUPOBAHHOCTh YMEHHUH: YCTaHABIMBATh NPUHAUIEKHOCTh H3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTAaBYy M CTPOCHHIO K OINpPENeNIEHHOMY KIAcCy/TpyIe COCIUHEHHUH, NaBaTb UM
Ha3BaHUsA 1o cucrematnueckoir HoMmeHkiarype (IUPAC) u npuBoIuTh TpuBUAIbHbIE Ha3BaHUS IS
OTJENbHBIX MPEACTaBUTENECH OpPraHMYECKUX BEIIECTB (3TWIIEH, AalleTWIEH, TOIYoJ, IJIMLEPHUH,
STUJICHIVIMKONIb, (eHON, (QOopManbIeruj, aueTalbJeruj, aleToH, MypaBbHHas KHUCIOTAa, YKCYCHas
KHCJIOTa, CTEaPUHOBAsI, OJICMHOBAs], TAIbMUTHHOBASI KUCJIOTHI, TJIMIUH, aJlaHMH, MaJlbT03a, PpyKTO3a,
aHWINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJL U APYTHUE);

Cc(OPMHUPOBAHHOCTb YMEHUS OINPENENIATh BUJ XUMUUECKON CBSA3U B OPraHMUYECKHX COEIUHEHUSIX
(KOBaJIeHTHAs U MOHHAs CBsI3b, G- U T-CBA3b, BOJOPOIHAS CBSI3b);

c(OPMHPOBAHHOCTH YMEHHSI IPUMEHSATH MOJOKEHHUS TEOPUU CTPOCHHSI OPraHUYECKUX BEUIECTB
A. M. BytiepoBa 1ist 00ObSICHEHHSI 3aBUCIMOCTH CBOWCTB BEIIECTB OT X COCTaBa U CTPOCHHS,

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaThb COCTAB, CTPOEHHUE, GU3NYECKUE U XMMUYECKHE
CBOMCTBA THUIIMYHBIX MPEACTABUTEIECH pa3IMYHBIX KJIACCOB OPraHMYECKMX BELIECTB: AJIKAHOB,
LUKJIOAJIKAHOB, QJKEHOB, AaJKaJUEHOB, AQJKHHOB, apOMaTUYECKUX YIJIEBOAOPOJOB, CIHPTOB,
QJIBJICTU/IOB, KETOHOB, KAPOOHOBBIX KUCIIOT, TPOCTBIX M CIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOSAMHEHUI
U aMHUHOB, aMHHOKHCJIOT, OE€JKOB, YIJE€BOJOB (MOHO-, JW- U MOJUCAXapUAOB), WUIIOCTPUPOBATH
TEHETUYECKYIO CBA3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOUIMX XHUMHUYECKHUX pEakLud ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTH YMEHUS MOATBEPKAATh HA KOHKPETHBIX MPUMeEpax XapakTep 3aBUCHMOCTH
PEaKIIMOHHON CLIOCOOHOCTH OPTaHUYECKUX COEAMHEHHH OT KpaTHOCTU U TUIA KOBAJEHTHOH CBs3HU (G-
U T-CBSI3U), B3AUMHOTO BJIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh yYMEHUS XapaKTEPH30BaTh HCTOYHUKHU YIIIEBOJOPOTHOTO CHIPbS (HE(TH,
MPUPOJHBIN Ta3, Yroiib), CIIOCOOBI €ro mnepepadOTKH M IMPAKTHYECKOE IMPUMEHEHHE IPOIYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTH BJIA/IEHUS] CUCTEMON 3HAHUN O €CTECTBEHHO-HAYUHBIX METOAAX MO3HAHUS —
HaOJIIO/IEHNU, U3MEPEHHH, MOJEIMPOBAHUU, SKCIIEPUMEHTE (pEaJilbHOM U MBICIIEHHOM) M YMEHUs
MIPUMEHSITh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATh OCHOBHBIE OMNEpaIMM MBICIUTEIbHON JesTeIbHOCTH —
aHaJM3 M CHUHTE3, CpaBHEHHUE, 000OIIeHNe, CUCTEMAaTU3alUI0, BBIBICHNUE NMPUYUHHO-CIEICTBEHHBIX
CBA3EH — JUUIS U3Y4YEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHMI: BBIABIATH B3aUMOCBSI3b XUMHUYECKMX 3HAaHMM C TOHATUAMU U
MPEJCTaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX INPEIMETOB JUIsl 00Jiee OCO3HAaHHOTO MOHUMAHUS
CYLIHOCTM MAaTE€pPHAIbHOTO €JUHCTBA MHpA, HUCIOJIb30BaTh CUCTEMHBIE 3HAHHUS 110 OPraHUYECKON
XUMUH JUIs1 OOBSICHEHUS U IPOrHO3UPOBAHMUS SIBIIEHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OpPMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYETHI 110 XUMHUYECKUM (OpMyJiaM M ypaBHEHUSM
XUMHAYECKHX PEaKIuil ¢ UCIOIb30BaHUEM (PU3MYECKHX BEIWYHMH (Macca, 00bEM ra3oB, KOJIMYECTBO
BEIIECTBA), XapaKTEPU3YIOIIMX BEIECTBA C KOJMUYECTBEHHOM CTOPOHBI: PacuéThl MO HAXOXKICHUIO
XUMHUYECKOH (QOpMysbl BellecTBa IO HW3BECTHBIM MACCOBBIM JOJSM XHUMHUYECKUX DIJIEMEHTOB,
MPOJYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, AHAIM3UPOBATH M OLEHUBATh C IO3ULMIHA
HKOJIOTHYECKOM 0€e30MacHOCTH MOCIEICTBH OBITOBOM M MPOU3BOJCTBEHHON AEATEIHLHOCTH YEJIOBEKa,
CBSI3aHHOM C mepepadOTKOM BEleCTB, UCIOIb30BaTh MOJYyYEHHbIE 3HAHUS JUISl IPUHATUS TPAMOTHBIX
pelieHnid mpoOyieM B CUTyalUsiX, CBSI3aHHBIX C XMMHUEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSATENBHO IUIAHUPOBaTb M TMPOBOAUTH XUMHMUYECKHMA
SKCIIEPUMEHT (IIOJIyY€HHE U H3YyYEHHUE CBOMCTB OPraHUYECKUX BEIIECTB, KAaUE€CTBEHHBIE pPEaKLNU
YTJIEBOAOPOAOB PA3JIMYHBIX KIJIACCOB W KHUCJIOPOACOAECPKAIIMX OPraHMYECKUX BEIIECTB, PELICHHE



HKCHEPUMEHTAIbHBIX 33/1ad MO PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOAECHUEM IPABUI
0e30macHOro OOpalIeHusl C BEUIECTBAMU W J1a0OpaTOpPHBIM 000pyAOBaHHEM, (HOPMYIUPOBATH IIETh
WCCIICIOBAHMS, MPEJICTABIATh B PA3NUYHON (popMe pe3ynbTaThl AKCHEPUMEHTa, aHAJIU3UPOBATh U
OLIEHUBATh UX JJOCTOBEPHOCTb;

c(OPMHUPOBAHHOCTb YMEHUIA:

coOmogaTh MpaBHia SKOJOTUYECKH Ie1Ieco00pa3sHOro TOBEACHUS B OBITY M TPYAOBOM
JESTEILHOCTH B LIETISIX COXPAHEHMSI CBOETO 3/I0POBBS, OKPYKAOILEH IPUPOIHOMN cpeibl U TOCTHKEHUS
e€ yCTOMUMBOro pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOTO JEHCTBHS Ha JKUBbIE OPIraHU3MbI OIpPEACIEHHBIX
OpraHMYeCKHUX BELIECTB, MOHUMAas cMbIca nokazarens [1J1K;

aHAJM3UPOBAThH 11€TIECO00PA3ZHOCTh MPUMEHEHHUSI OPTaHUYECKUX BEIIECTB B IPOMBIIIIICHHOCTH H
B OBITY C TOUKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0JIb33;

C(OPMHUPOBAHHOCTh YMEHMH: OCYLIECTBIATh LEJICHANPABICHHBIH TMOUCK XUMHUYECKOU
nHbOpPMAINY B pa3IMYHBIX HCTOYHHUKAX (Hay4yHast 1 yueOHO-Hay4YHas JTUTEpaTypa, CPeICTBA MACCOBOM
uHpopmanuu, VHTEpHET H JApyrue), KPUTUYECKH AaHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
nepepabaTbIBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHHM C MIOCTABJICHHON yueOHOM 3a1a4ei.

11 KJIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OPMHPOBAHHOCTH TIPE/ICTABICHUI: O MaTepUAILHOM EIWHCTBE MHUPA, 3aKOHOMEPHOCTIX H
[I03HABAEMOCTH SIBJIEHUI MPHUPOJIbI, O MECTE M 3HAYEHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAyK M €&
poau B 00eCreYeHUH yCTOWYMBOIO Pa3BUTHUSA, B PELICHUU MPOOJIEM 3KOJIOTMYECKOM, SHEpreTHYecKoi
U NUIIeBON 0€30IacHOCTH, B Pa3BUTHUH MEIULIMHBI, CO3JaHUH HOBBIX MaTE€PHAJIOB, HOBBIX HCTOUHUKOB
SHEPIuu, B 00ECIIEYCHNHN PAMOHAIHLHOTO MIPHPOJIONIONIb30BAHMS, B (DOPMUPOBAHIH MHPOBO33PEHHS U
o01eit KylbTyphl YEJI0BEKa, a TAKXKe HKOJOTHYECKH 0OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/10pPOBBIO
U IIPUPOJHOM cpene;

BJIQ/ICHUE CUCTEMON XMMMUYECKUX 3HAHUI, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOUINE TTOHATUS —
XMMHUYECKHI 3JIEMEHT, aTOM, PO aTOMa, H30TOIIbI, JJICKTPOHHAsI 000JI0UKa aToma, S-, P-, d-aTOMHbIE
opOuTay, OCHOBHOE U BO30YXKIEHHOE COCTOSIHUA aToMa, TMOpHIM3alus aTOMHBIX OpOuTasiel, MOH,
MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKass CBs3b
(koBaJIeHTHasi, MOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), KpUCTaNIMYecKas peleETKa, XUMHUYecKas
peakuusi, pacTBOp, DJEKTPOJIUTHI, HEIIEKTPOIUTHI, IIEKTPOJIUTUYECKAs] JUCCOLMALIUSA, CTENEHb
JMCCOLIMALlMM, BOJOPOJIHBIA TOKa3aTelb, OKHCIMTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(deKT
XUMHYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEAKIUU, XUMUYECKOE PAaBHOBECHE; TEOPUHU U 3aKOHBI
(Teopust 3IEKTPOIUTUYECKON naucconmanuu, nepuoandeckuil 3axoH JI.VI. MenzaeneeBa, 3akoH
COXPAaHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHUS W MPEBPALICHHUS HHEPrHUM MpPU XUMHUYECKHUX
peakuusax, 3aKOH IIOCTOSTHCTBA COCTaBa BEILIECTB, 3aKOH JEHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH,
CUMBOJINYECKUIN S3BIK XUMHMHM, MHPOBO33PEHUECKHE 3HAHHUA, JIEKallMe B OCHOBE IIOHMMaHUs
MPUYUHHOCTH M CUCTEMHOCTHM XUMHYECKHX SBJICHUN; COBpPEMEHHBbIE MPEICTABIECHUS O CTPOCHUU
BELIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJISPHOM YPOBHSX; MPEICTABIECHUS O
MEXaHU3MaX XUMHUYECKUX PpEeaKIuil, TepMOJMHAMUYECKUX U KHHETHUECKUX 3aKOHOMEPHOCTSIX MX
NPOTeKaHHUs, O XMMHMYECKOM PAaBHOBECHH, PACTBOpaxX M IMCIEPCHBIX CUCTEMaX; (haKTOJIOTHYECKHE
CBEJCHMS O CBOHCTBax, COCTaBe, IIOJy4YE€HUHM M OE30IaCHOM HCIOIb30BAaHUHM BaKHEHIINX
HEOPraHMYECKHUX BEUIECTB B OBITY M MPAKTUYECKOW JEATENIbHOCTH YEJIOBeKa, OOMIMX Hay4HbIX
MPUHIUIAX XUMHUYECKOTO MTPOU3BO/ICTBA;



c(OpPMUPOBAHHOCTh YMEHUH: BBISBISITH XapaKTepHbIE MPU3HAKU IMOHITHHA, yCTaHABIMBATh MX
B3aUMOCBS3b, UCII0JIB30BaTh COOTBETCTBYIOIIME MOHATHS IIPU ONMCAHUU HEOPraHUYECKUX BELIECTB U
UX IIPEBPALLECHUN;

c(OpPMHUPOBAHHOCTh YMEHHUSI UCIIOIB30BaTh XUMHUECKYI0 CUMBOJIHMKY JJIsi COCTaBICHUs GopMyIl
BEIIECTB M YpaBHEHUM XUMHUYECKHX peakluid, cucremarndeckyro HoMmeHkmarypy (IUPAC) wu
TPUBHUAJIBHBIE HA3BaHMS OT/ACIIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHS ONPEACIATh BAJICHTHOCTh M CTEIEHb OKHUCICHUS XHMHUYECKUX
JJIEMEHTOB B COCAMHEHHUAX, BHJI XHUMUYECKOM CBA3M (KOBaJEeHTHAs, HWOHHAas, METaJUIMYecKas,
BOZIOPOJIHAS ), TUI KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSCHATH 3aBHCUMOCTH CBOICTB BEIECTB OT BUAA XUMHUYECKOMH
CBSI3M M THIIA KPUCTAUIMYECKOM pPEImETKH, OOMEHHBIM M JOHOPHO-aKUENTOPHBIM MeXaHH3MbI
0o0pa3oBaHMs KOBAJIGHTHOM CBSI3U;

c(OPMUPOBAHHOCTh YMEHHI: KJIaCCU(PUIIUPOBATh: HEOPTaHUYECKUE BEIECTBA [0 UX COCTaBY,
XUMHUYECKHE PEAKIUH [0 Pa3IMYHbIM IpHU3HAKaM (YUCIY M COCTaBy pearupyroliux BeIIECTB,
TEIUIOBOMY d(PQPEKTy peaKkiiu, U3MEHEHUIO CTETICHEH OKUCIICHHS AJIEMEHTOB, OOPaTUMOCTH, YIaCTHIO
KaTajau3aTopa U JAPYTue); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHWSA W KPUTEPUU Ui KiIacCU(UKALUU
M3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKLIHA;

c(hOPMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICH Ieproaudeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLTYI0, 00BSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUU: XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHHE AaTOMOB U HOHOB
XMMHMUYECKUX 3JIEMEHTOB NIEPBOro—4eTBEPTOro nepuonos Ilepuoanueckoit cucremst [[.M1. Menneneesa,
UCIIOJIB3YSl TOHSATHUS «IHEPTETHYECKUE YPOBHU», «IHEPIETHUCCKHUE MOTYPOBHHUY, «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30OYXIEHHOE DHEPreTHUECKHUE COCTOSHHUS aTOMa»; OOBSCHATH
3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHUYECKUX DJIEMEHTOB M MX COEAUMHEHUH IO IepuojaM M
rpynmnaM Ilepuonuueckon cucremsl Jl. 1. MeHnaeneeBa, BaJIeHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB
Ha OCHOBE CTPOEHHUS UX 3JIEKTPOHHBIX 000JIOUEK;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA
BEIIECTB Pa3IUYHBIX KJIACCOB, IIOATBEPKIATh CYLIECTBOBAHME TI'E€HETUYECKOM CBSA3M MEXKIY
HEOPraHWYECKUMHU BELIECTBAMH C ITIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUN;

c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBaTh CYIIHOCTh: OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii TOCPECTBOM COCTaBJICHUS JIEKTPOHHOTO OajmaHca ATUX PEAKIUi; peakiiiii HOHHOTO OOMeHa
MyTEM COCTaBIICHUSI UX MOJIHBIX U COKPAUIEHHBIX MOHHBIX YPAaBHEHM; peaKIMil THIPOIN3a; pPEeaKInil
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMHUHHUS);

c(OPMHUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX PEaKLMl ¢
Y4ETOM KX DHEPreTUYECKHUX XAPAKTEPUCTHK, XapaKTep U3MEHEHHSI CKOPOCTH XMMHUYECKOM pEeaKIuu B
3aBUCHMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUs XMMHUECKOTO PaBHOBECHUS IO
BIIMSIHUEM BHEIIHUX Bo3aelcTBui (mpuHuun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHMSI XapaKTepH30BaTh XHUMHUYECKHE pEaKIMH, JieXallue B OCHOBE
MIPOMBIIIJIEHHOTO TOyYEHHUS! CEPHOM KHCJIOThI, aMMHaKa, OOILMe HAay4HbIE MPUHIUIBI XUMUYECKHX
MIPOU3BOJICTB; 1EJIECO00PA3HOCTh MPUMEHEHUSI HEOPraHMYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOYKHU 3PEHHUSI COOTHOILIEHUS PUCK-TI0NIb3a;

c(hOpMHUPOBAHHOCTh BJIAJACHHUS CHCTEMOW 3HAHMK O METOJaX HAy4YHOTO TO3HAHUS SIBJICHUN
MpUPOABI — HaAOIIOJIEHUE, U3MEpPEHUE, MOJEIMPOBaHHUE, IKCIEPUMEHT (peajbHbIi U MBICICHHBIN),
HCIIOBb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUS MPUMEHATb 3TU 3HAHUS MPU HKCIEPUMEHTAIBLHOM
WCCJICIOBAaHUH BEIECTB U I OOBSCHEHUS XUMUYECKUX SIBICHUN, UMEIOIIMX MECTO B MPHUPOJE,
MIPAKTUYECKON JEATEIbHOCTH YEI0BEKA U B IOBCETHEBHON KU3HH;



c(OPMUPOBAHHOCTh YMEHHS BBIABIATH B3aUMOCBS3b XUMHUYECKMX 3HAHUW C TOHATUSAMHU H
MPECTaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB JUIsi 00jiee OCO3HAHHOTO TMOHUMAHUS
MaTepUaIbHOIO €AMHCTBA MUPA,

c(OPMHUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C UCIIOJIB30BAHUEM MOHATUN «MaccoBasi 10JIs
BELIECTBA B PACTBOpPE» U «MOJSIpHAs KOHIIGHTpAILMs»; MacChl BellecTBa Wi o0bEMa raza Mo
U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WIX 00BbEMY OJJHOTO U3 yYACTBYIOIUX B PEAKIIMU BEILECTB;
TETI0BOTO 3¢ (eKTa peakiuy; 3HaUeHHUsI BOJOPOTHOTO MOKA3aTelsi paCTBOPOB KHUCIOT U IIEIOUEH ¢
W3BECTHOM CTENEHbIO TMCCOLMAU; Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTa PEaKlUU, €ClIU
OJIHO U3 UCXOJIHBIX BEUIECTB JIaHO B BUJE PACTBOPA C ONPEAEIEHHON MAacCOBOM J0JI€l pacTBOPEHHOTO
BEIIECTBA MM JAaHO B M30bITKE (MMEET NMPUMECH); TOJM BBIXOJA MPOIYKTAa PEaKUuu; O0OBbEMHBIX
OTHOIIICHUH T'a30B;

cOPMUPOBAHHOCTh YMEHMI: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOAUTH XHUMHUYECKUN
AKCIIEPUMEHT (IIPOBEJICHUE DEAKIM HOHHOTO OOMEHa, MOATBEP)KIACHHE KAaueCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEILECTB, OIPEIEICHUE CpPEIbl PacTBOPOB BEUIECTB C MOMOLIBIO HHJIHUKATOPOB,
U3Y4YEHHE BIMSHUS Pa3IWYHBIX (AKTOPOB HAa CKOPOCTb XHMHYECKOM pPEaKIUH, peuieHHue
SKCIIEPUMEHTANbHBIX 3a1ad 1o teMaM «Metamnel» u «Hemeramib») ¢ cOOMIOACHHEM IIPABHI
Oe3omacHoro oOpallleHus C BEIIeCTBaMU U JIaOOpaTOPHBIM 00OpyJIOBaHHEM, (OPMYIUPOBATH LEh
WCCIICIOBAHMSI, MPEJICTABIATh B PAa3NUYHON (popMe pe3ynbTaThl SKCHEPUMEHTa, aHAJU3UPOBATh U
OLICHUBATb UX JOCTOBEPHOCTD;

c(OpPMUPOBAHHOCTh YMEHHIl: COONIOAaTh TMpaBUia IMOJIb30BAHUS XHMHUYECKON MOCyIoi u
1abopaTopHbIM 000pYJIOBaHHEM, OOpAICHHs] C BEIIECTBAMU B COOTBETCTBHHM C HMHCTPYKLIUSIMH IO
BBIIIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKHUX OIBITOB, SKOJOTMYECKH LEIecO00pa3HOro IMOBEACHUS B
OBITY U TPYIOBOH NEATEILHOCTH B IENISAX COXPAHEHHsI CBOETO 370POBBS, OKPYKAIOWIEH MPUPOTHOMN
Cpelpl U JOCTUKEHMS €€ yCTOMYMBOIO Pa3BUTHSA, OCO3HABATH OMACHOCTh TOKCHYECKOTO JEHUCTBUS Ha
YKUBBIE OpraHU3Mbl OIIPEEIEHHBIX HEOPIraHUUECKUX BEIIECTB, IOHNMAs cMbIc nokaszarens [TI1K;

c(hOPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBJISATH IIEJICHANPABICHHBIA TOUCK XHWMHUYECKOU
nH(pOpMalLlMU B Pa3INYHBIX UCTOYHMKAX (Hay4dHasi U yueOHO-Hay4Has JUTepaTypa, CpeicTBa MacCOBOU
uHpopmanuu, VHTepHET M Jpyrue), KpPUTUYECKH AaHAIM3MPOBATh XHMHUYECKYI0 HH(OPMAIHIO,
nepepabaTbIBaTh €€ U NCIOIb30BaTh B COOTBETCTBUHM C MOCTABJICHHON yueOHOH 3a/1a4ei.

COJAEP/KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0OCHOBBI OPraHUYECKONH XUMHMH.

[Ipenmer M 3HaYeHHE OPraHUYECKOW XMMUH, MPECTABICHHE O MHOr00Opa3MM OpPraHUYeCKUX
COCIUHECHHM.

DJNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAd: OCHOBHOE M BO30YXJIEHHOE COCTOSIHMs. BaneHTHbIE
BO3MOKHOCTM aTroMa yriepoaa. XHMHUYECKas CBsI3b B OpPraHUYECKUX COCOUHEHUSAX. THIIbI
ruOpUIM3alM aTOMHBIX opOuTanelt yriepoaa. MexaHu3Mbl 00pa30oBaHUS KOBAJIECHTHOH CBS3U
(oOMEeHHBI M JOHOPHO-AKIENTOPHBIN). THUMBI MepeKpblBaHNS aTOMHBIX OpOuUTanei, G- U M-CBA3HU.
OpunapHasi, JBoiHass M TpoiHas cBsi3b. CrnocoObl pa3pbiBa CBsI3e€d B MOJIEKYJIax OpPraHMYECKHX
BeniecTB. [ToHsTHE O CBOOOTHOM pajuKale, HyKJIeo(puie 1 eKTpoduie.

Teopus ctpoenust oprannyeckux coeaAuHeHnii A.M. byTinepoBa n cOBpeMEHHBIE NPECTABICHUS
0 CTPYKTYpe MOJIEKYJ]. 3Ha4CHHE TEOPUU CTPOCHMS OPraHWYECKUX COCNMHEHUU. MoOJeKkyispHble U



CTpyKTypHBIE (opMynbl. CTpyKTypHbIE (OPMYIIbI pPa3iHYHBIX BUIOB: Pa3BEPHYTas, COKpalléHHas,
ckenetHas. M3omepus. Bunbl uzomepun: cTpyKTypHasi, IpOCTPaHCTBEHHAs. DIEKTPOHHBIC YPPEKTHI B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHUHN (MHAYKTUBHBIA 1 Me30MEepHBIN 2(P(EKTh).

[IpencraBnenne o kiaccupuUKaluu opraHuueckux BemiecTB. [loHsTHe O (yHKIMOHANBHOM
rpynme. ['omonorusi. ['omonormueckue psapl. CucrtemMaTuyeckas HOMEHKIATypa OpPraHUYEeCKUX
coequuenuii (IUPAC) u TpuBHanbHbie Ha3BaHUS OTICIBHBIX MPEACTABUTEIICH.

OcobenHocty 1 Ki1accuukaus opraHUYecKux peakiuid. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC
peakIy B OpraHu4eCcKON XUMHH.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M UX MPEBPALLICHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHMYECKHX BEIIECTB W MaTephajaMd Ha WX OCHOBE, OIBITHI IO MPEBPALICHUIO
OpPraHMYECKUX BEIECTB MpPU HArpeBaHUM (IUIaBJIICHUE, OOYTIIMBAHWE W TOPEHUE), KOHCTPYHPOBAHUE
MOJEJIe MOJIEKYJI OPraHUYECKUX BEIIECTB.

YrieBogopoanl.

Anxanel. ['oMomornyeckuid psii ankaHoB, oOmas ¢opmyia, HOMEHKIATypa W H30MEpHS.
DNEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJIKaHOB, Sp3-m6p1/1m/13auna ATOMHBIX
opbOuTaneit yrnepojaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XHUMHYECKHE CBOMCTBA QJIKAaHOB: PEAaKIUU 3aMEIICHHs, W30MEpu3alluy, JAeTUIpUPOBAHMUS,
LMKJIU3alUy, TMPOJIN3a, KPEKUHra, ropeHus. [IpeacraBiieHne 0 MEXaHU3ME PEeaklUHUil paguKaIbHOTO
3aMelICHHUS.

Haxoxnaenue B mpupoae. CriocoObl MoMydyeHus: ¥ MpUMEHEHUE aTKaHOB.

Huknoankanel. O6mas dopmyna, HOMeHKIaTypa M u3zomepus. OCOOEHHOCTH CTPOCHHS H
XUMHAYECKHX CBOMCTB MabIX (IIUKJIOMPOIIAH, HUKIO0YTaH) U OOBIYHBIX (LIMKIIOMEHTAH, IUKJIOTEKCaH)
HuKJI0ankaHoB. CriocoObl OTyYeHHUS U IPUMEHEHHUE LIUKIIOAJIKAHOB.

Anxensl. ['omonmorndeckuii psn amkeHoB, oOmas ¢opMylia, HOMEHKIATypa. JJIEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJIKEHOB, SpZ-FI/I6pI/I,Z[I/ISaLII/IH aTOMHBIX opOHTanelt yrieposaa, o-
u m-cBsi3u. CTpyKTypHasi U reoMeTpuyeckas (Luc-TpaHe-) uzomepus. @usndeckre CBOMCTBa aJIKEHOB.
XUMUYECKUE CBOMCTBA: PEAKUMU NMPUCOEANHEHHUS, 3aMEUICHUS B O-ITOJI0KEHUE MPH JBOMHOW CBA3H,
nonumepusanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakiuy HAa IBOMHYIO CBS3b.
CrocoOslI MoNTy4eHus U IPUMEHEHHE alIKeHOB.

Ankanuensl. Knaccupukanus ankagueHoB (COMPsHKEHHBIC, H30JIUPOBAHHBIC, KYMYIUPOBAHHDLE).
Oco0EHHOCTH SJEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOWCTB COMNPSOKEHHBIX TUEHOB, 1,2- u 1,4-
npucoeauHenue. llomumepusanust conpskEHHBIX aueHOB. CrmocoObl TOMy4YeHUS U TPUMEHEHUE
aJIKaUEHOB.

Ankusabl. ['OMOJIOTHYECKUU psii adKUHOB, oOmas ¢opmyia, HOMEHKJIATypa W HM30MEpHs.
DNEeKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOCHHME MOJEKYT AQJIKWHOB, SP-THOpUIW3AIMS aTOMHBIX
opbutaneit yriepoma. dusmueckwe CBOWCTBA AaJIKHMHOB. XHWMHUYECKHE CBOWCTBA: pEaKIUU
MPUCOEIUHEHHS, TUMEPU3ALMK W TpUMEpHU3alui, OKHUCIeHUA. KHCIOTHBIE CBOICTBA AalIKHHOB,
MMEIOIUX KOHIEBYIO TPOWHYIO CBs3b. KauecTBeHHbIE peaklud Ha TPOHHYIO CBsi3b. CrocoObl
MOJTYYEHUSI U IPUMEHEHNE aTKUHOB.

ApoMaTtudeckue YrieBoAopoasl (apeHbl). ['omomoruyeckuit psii apeHoB, oOmias Qopmyna,
HOMEHKJIATypa M H30MEpHUs. DIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJBl OeH30IIa.
Ousnyeckue CBONCTBAa apeHOB. XUMHUYECKHE CBOIlCTBa O€H305la M €ro TrOMOJIOTOB: peakluu
3aMemIeHus B OEH30JJbHOM KOJBIIE W YIJIEBOJOPOAHOM paguKalie, PEakIWH TMPUCOSTUHEHUS,
OKHUCJIEHHE TOMOJIOTOB OeH3ona. IlpencraBieHne 00 OpHEHTHUPYIONIEM ICHCTBUHM 3aMECTHTENECH B
OCH30JILHOM KOJIBIIC Ha TIPUMEPE AIKHIBHBIX PAIUKaIOB, KAPOOKCUIBHOMN, THIPOKCHILHOW, aMHHO- U



HUTPOrPYMIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XUMMUYECKMX CBOWCTB ctuposa. [lonnmepunsanus
crupoia. CriocoObl moryueHusi 1 IpUMEHEHNE apOMaTHYECKUX YIIIEBOAOPOIOB.

[Tpuponnsiii ra3. [TonyrHsie HedTsIHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenne. KameHHbIH yronps u
HIPOAYKTHl ero mnepepa®oTku. CrocoObl mepepaboTKu He(TU: MeperoHka, KPeKUHr (TepMHUUYECKHH,
KaTaJIUTU4ecKui), pudopmuur, nuponus. Ilpoaykrsl mnepepaboTku HedTH, UX NPUMEHEHUE B
MPOMBIIIJIEHHOCTH U B OBITY.

I'eneTndeckas CBA3b MEXKAY pa3IMYHBIMU KJIaCCaMU yIJI€BOJOPOIOB.

DNEKTPOHHOE CTPOCHUE I'aJIOTEHIIPOU3BOJHBIX YITIEBOJOPOAOB. Peakium 3aMenieHus rajaoresa
Ha FMAPOKCOrPYIIy, HUTPOIPYIILy, IHAHOTPYIITy, aMUHOIpyniy. JleiicTBHE Ha rajJOreHIIPOU3BOIHbIE
BOJIHOT'O M CIIUPTOBOIO pacTBOpa MIENOYH. B3anMoIeiCTBUE TUTaION€HATKAHOB C MAarHUEM U LIUHKOM.
[IonaTHe O  METaUIOOPraHUYECKUX  COCIMHEHMsX. lcnosb30BaHME  rajoreHIpOU3BOIHBIX
YIJ1€BOAOPOAOB B OBITY, TEXHUKE U IIPH CUHTE3€ OPraHUYECKUX BEILECTB.

DKclepUMEHTAIbHbIE METO/AbI U3YyUEHMsI BEILECTB U UX MPEBpaIleHUl: u3yuyeHue (Gpu3nuecKux
CBOMCTB YIJIEBOJOPOAOB (PACTBOPUMOCTH), KAu€CTBEHHBIX PEAKLIMHA YTII€BOJOPOJOB pa3IMYHbIX
KimaccoB (oOecrBeurnBaHue OpOMHOW WJIM HMOJHOM BOJABI, pacTBOpa II€pMaHraHaTa Kaywus,
B3aMMOJICHCTBHE alleTWIEHA C aMMHMa4yHbIM pacTBOpoM okcuzaa cepebdpa(l)), kadecTBeHHOE
oOHapy>KeHHe yriiepojia U BOJI0pO/ia B OPraHMUECKUX BELIECTBAX, OJYyYeHHE 3TUICHA U U3YYEHHE ero
CBOMCTB, 03HaKOMJIeHHE ¢ KoyuiekuusaMu «Hedtbs» u «Yromby, ¢ o0pasuaMu mniaacTMace, KaydykoB U
PEe3UHBI, MOAEINPOBAHUE MOJIEKYJI YIIIEBOAOPOI0OB U FAJION€HIIPOU3BOJIHBIX YIJIEBOJOPOIOB.

Kucnopoacoaepxamme oprannyecKkie CoeiHHEHUs.

[IpenenvHble ogHOaTOMHBIE cOUPTHL.. CTpoeHHE MOJIEKYJ] (Ha MpUMEpe METAaHOJIa U 3TAHOJA).
I'omonormueckuit psin, obmas ¢popmyna, H30Mepus, HOMEHKJIATypa U Kiaccupukanus. Ousndeckue
CBOMCTBA INPEIEIbHBIX OJHOATOMHBIX CIIUPTOB. BOIOpOIHBIE CBA3M MEXKIYy MOJIEKYJIAMH CIHUPTOB.
XHMMHWUYECKHE CBOMCTBA: pEaKIUU 3aMEIUEHUs, JACTUIpAaTallid, OKHUCJICHUS, B3aUMOIEUCTBUE C
OpPraHMYECKMMHU U HEOPraHWYECKUMU KucinoTamu. KadecTBeHHas peakiys Ha OAHOATOMHBIE CIIUPTHI.
JleiicTBue 53TaHONa M METaHOJAa Ha OpraHu3M uyesnoBeka. CHocoObl MONy4YeHHs M NPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipoctbie 3¢upbl, HOMeHKIaTypa U u3oMepus. OcoOEHHOCTH (PU3MUECKMX U XHUMHYECKUX
CBOMCTB.

MHOroaroMHbl€ CIIMPTHI — ATWICHIJIMKOIb U IIHIEpUH. PU3NYECKHEe U XUMUYECKHAE CBOMCTBA:
peakuuu 3aMeIleHMs, B3aUMOJACHCTBHE C OpPraHWYECKMMH U HEOPraHWYECKHMMH KHUCJIOTaMH,
KaueCTBCHHAs peaklus Ha MHOroaroMHble cnupthl. IlpencraBieHne o0 MeXaHM3ME peakIui
HyKJeouabHOro 3amerenus. /leiictBue Ha opranus3m yenoBeka. CriocoObl NOTYYEHUs U IPUMEHEHNE
MHOI'0ATOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIIHMSHUE THAPOKCOTPYNIBI U OEH30JBHOTO Spa.
dusnueckue cBoicTBa peHona. OCOOEHHOCTH XUMHUYECKUX CBOMCTB (eHosa. KauecTBeHHBIE peakluu
Ha  ¢enon. TokcuuyHocth  ¢eHonma. CnocoObl  TOMy4YeHHs UM OpUMEHeHue  (QeHoa.
®denondopmanbaeTuIHAsS CMOIA.

KapOoHusbHble COeMHEHHS] — alIbJETUIbl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHWIBHOM
rpynmel. ['omosorndyeckue psabl  ajdbAETMI0OB M KETOHOB, oOmas ¢opmyna, H30MepHs U
HOMeHKJIaTypa. PU3NUecKue CBOMCTBA AJIbACTUI0B U KETOHOB. XMMHUYECKUE CBOMCTBA albACTUIOB U
KETOHOB: peakuuu npucoeauHeHus. OKHUCIEHHE aabJeruioB, KAUeCTBEHHbIC PEAaKIIMKM HA aJIbJETH/IbI.
CriocoOblI MosTy4eHus U IPUMEHEHHUE alIbJIeTHJI0B U KETOHOB.

OHOOCHOBHBIE TpelieNbHbIe KapOOHOBbIE KHUCIOTHL. (OCOOEHHOCTH CTPOSHHMS MOJIEKYII
KapOOHOBBIX KuUCIOT. M3omepuss u HOMeHKinarypa. Pusndeckue CBOWCTBa OJHOOCHOBHBIX
IIPEJENbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOaHBIE CBSI3M MEXIYy MOJEKYJaMH KapOOHOBBIX KHCIOT.



XUMHUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peaklus OSTEPUPHUKALMH, PEAKLIUU C ydacTUEM
YTJIEBOAOPOAHOTO paaukaina. OcoOEHHOCTH CBOWCTB MypaBbHUHOM KUCIOTHI. [IOHSATHE O TPOM3BOIHBIX
KapOOHOBBIX KUCIIOT — CIOXKHBIX 3¢upax. MHOrooOpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB
HenpeAeabHbIX M apoOMaTHYeCKMX  KapOOHOBBIX  KHUCJIOT,  JUKAapOOHOBBIX  KHCIIOT,
T'MJIPOKCUKApOOHOBBIX KUCJIOT. [IpencraBureny BbICIIMX KapOOHOBBIX KHCIOT: CTeapuHOBasd,
NAJILMUTHHOBAS!, OJICMHOBASL, JIUHONEBAS, JUHONEH06as. KUCTOTHL. CIIOCOOBI MOMyYeHHUs U IPUMEHEHNE
KapOOHOBBIX KUCJIOT.

Crnoxuble 3¢upbl. ['omonornyeckuil psz, obmas (opmyina, U30MEpUs U HOMEHKIATYpa.
dusnyecKkue U XMMUYECKHE CBOMCTBA: TUAPOJIA3 B KUCIION U IEIIOYHOH Cpee.

Kuper. Crpoenue, Quznueckrme M XUMHUECKHE CBONCTBA JKUPOB: THIPOJIA3 B KHUCIOH H
menoyHoi cpeae. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPIKALIMX OCTATKU HEMPEAETbHBIX >KUPHBIX
KHCIO0T. JKupsl B ipupoze.

MBpu14 Kak coiv BEICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO0mas xapakrepucThka yriiesoaos. Kiaccugukanus yrieBooB (MOHO-, TU- U MTOJIMCAXapU/Ibl).
Mounocaxapubl: IJIIOKO3a, (PpyKTO3a, rajakro3a, pubosa, nezokcupudosa. dusnueckue cBoicTBa U
HaxoxzaeHue B npupone. PorocuHTe3. XMMHUECKHE CBOMCTBA TIVIIOKO3BL: PEAKIHMH C YYaCTHEM
CIMPTOBBIX M AIBJETUAHOM IPYII, CIUPTOBOE U MOJOYHOKHUCIIOE OposkeHue. IIpumeHenune riokossl,
e€ 3HAYeHHE B JKU3HEIEATENBHOCTH opraHusMma. Jlucaxapupl: caxapos3a, MajlbTo3a M JIAKTO3a.
BoccranaBnuBaromye 1 HeBOocCTaHaBIMBaroIIue Aucaxapuabl. ['uaponus nucaxapunos. Haxoxnenue
B npupone u npumeHenue. Ilonmcaxapuapl: Kpaxmasn, DNIMKOreH H uemnonos3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMmalla, IJIMKOTeHa U LEJI0103bl. PU3HUecKue CBOMCTBA KpaxMala M LEJUIIOJIO3bL.
XHMMHMYECKHE CBOMCTBA KpaxMalla: THAPOJIN3, KAYECTBEHHAs peakys ¢ NOA0OM. XMMHUYECKUE CBOKCTBA
LEJUTIONIO3bl: TUIPOIM3, THOJydyeHHe IPUpPOB Leui0so3bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX
(BUCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAJIBHBIE METOABl HW3Y4YEHHs BEIECTB M HX INPEBPAIICHHUN: pPacTBOPUMOCTH
pa3IMyYHBIX CIIMPTOB B BOJIE, B3aMMOJECHCTBHE 3TAHONA C HATPUEM, OKHUCJIEHHE 3TUJIOBOIO CIUpPTA B
albJIeru]l Ha pacKajl€HHONM MEIHON IMPOBOJIOKE, OKHUCIEHHE 3TUJIOBOIO CIUPTA JUXPOMATOM Kaus
(BOBMOXXHO MCIIOJIb30BaHME BHUAEOMATEPHUATIOB), KaueCTBEHHbIE PEAKIMHM Ha ajdbAerujbpl (C
ruapokcuaom auammuHcepedpa(l) u ruapoxcuaom meau(ll)), peakius riviepruHa ¢ TUAPOKCHIOM
meau(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOW KHCIIOTBI, B3aUMOJICHCTBUE PACTBOPA IITFOKO3BI C
ruapokcuaom meau(ll), B3aumozeiicTBre kpaxmania ¢ HO/I0M, pEeIeHHE SKCIIEpUMEHTANIBHBIX 3a/1a4 110
temaM «CrnupThl ¥ GeHonbl», «KapOoHoBbIe KUCTOTHI. CloKHBIE 3()UPBD».

A3oTcoaep:kamye OpraHnyecKne CoeIMHeHusl.

AMUHBI — OpraHu4ecKkre Npou3BoAHbIe aMmmMuaka. Knaccugukanus aMuHOB: anudaTruyeckue u
apoMaTHyYecKue; NEepBUYHbIE, BTOpUYHbIE U TpeTuuHble. CTpoeHue MOJeKyld, obmas ¢opmyina,
M30MepHsi, HOMEHKJIATypa U (U3NYECKUe CBOMCTBA. XMMHMUYECKOE CBOWCTBA alM(aTHUECKUX aMUHOB!
OCHOBHBIE CBOMCTBA, aJKUJIMPOBAHUE, B3aMMOJEHCTBHE NEPBUYHBIX aMUHOB C a30TUCTONW KHCIIOTOM.
Conm aJIKuIIaMMOHHSL.

AHWINH — TpeAcTaBUTENb aMHUHOB apomaruyeckoro psga. CrpoeHue aHwinHa. B3aumHoe
BIMSHME TPYNI aTOMOB B MoJieKyle aHuianHa. OcoOEHHOCTH XUMHMYECKHMX CBOWCTB aHWJIMHA.
KavectBennsle peakiuu Ha aHWIUH. CrocoObl MOMy4YEeHUS U MPUMEHEHUE ann(aTHYecKuX aMHHOB.
[Tonydyenue aHWIMHA U3 HUTPOOEH3071a.

AmuHOKHuCnOTEl. HoMeHknarypa m um3oMmepus. OTAenbHbIE NPEACTABUTENN O-aMUHOKHCIIOT:
[VINLUH, anaHuH. Pu3nueckne CBOMCTBA aMUHOKHUCIOT. XMMHMUYECKHE CBOMCTBA aMUHOKHUCIIOT Kak
aM(OTEpHBIX OPraHUYECKUX COCIMHEHHMH, pEaKLus MNOJMKOHJCHCAIlUH, OOpa3oBaHME MENTHIHON
cBsA3U. bronornueckoe 3HaueHne aMUHOKUCIOT. CUHTE3 M TUAPOJIN3 MENTHIOB.



benku kak npupoansie moiaumepsl. I[lepBuyHasi, BTOpUYHAs U TPETHUYHAs CTPYKTypa OENIKOB.
XUMHUYECKHE CBOMCTBA OEIKOB: TUAPOIIN3, IEHATYpAIUs, KAYECTBEHHBIC PEAKLIUU Ha OEIIKH.

DKClepUMEHTAJIBHBIE METO/bl U3YUYEHMsI BEIIECTB U MX NPEBPALLEHUI: PAaCTBOPEHUE OENKOB B
BOZie, JeHaTypalus O€lKOB TIpU HArpeBaHWHU, I[BETHbIE pEaKUMu Ha O€NKH, pelIeHue
SKCIEPUMEHTAIBHBIX 33Ja4 10 TeMmaM «A30TCOoJep)Kalllue OpPraHUYeCKHe COCAUHEHUs» U
«Pacro3HaBaHue OpraHM4eCKUX COCIUHEHUID.

BbicokomosiekyIsipHbIe COeJUHEHHUS.

OCHOBHBIE TIOHATUSL XHMHUHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEIHSAS MOJIEKyJisipHas Macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — IOJIMMEPU3ALIMS U IOJIMKOHACHC AL

[Tonumepnsle marepuanbl. [lmacTmaccbl (ITOJMATHIIEH, MOJIMIPONMIIEH, IOJMBUHUIXIOPUI,
MOJINCTUPOJ, TOJNUMETUIMETAKpUiaT, IMONUKapOOHATHI, MOJMATUICHTepedTanaT). YTUIu3auus u
nepepaboTKa MIacTuKa.

DOnactomepbl:  HaTypajbHBIH  KaydyK,  CHHTETHYECKHE  Kaydyku  (OyTaJaMEeHOBBIH,
XJIOPOIIPEHOBBIH, N30IPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HaTypaibHble (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BHUCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH U JIaBCaH).

[Tomumepsl cnenmadbHOTO HasHaueHHs (TEQIIOH, KEBIap, SJEKTPONPOBOISIINE ITOITHUMEPHI,
OuopaznaraeMple OJIUMEPHI).

OKCIEepUMEHTAIbHBIE METOJbl M3YyYEHHUs BEIIECTB M HMX [PEBpPALICHUN: O3HAKOMIIEHHE C
oOpa3laMid  MPHUPOJHBIX U  HMCKYCCTBEHHBIX  BOJIOKOH, IUIACTMAcC, KaydyKoB, peIleHue
AKCIIEPUMEHTAIBHBIX 331a4 10 TeMe «Pacro3HaBaHue IIaCTMAcC U BOJIOKOH».

Pacuérnsle 3anaun.

Haxoxnaenne MonekyiaspHOd (OpMyNbl OPraHMYECKOTO COCTUHEHHUS MO MAaCCOBBIM JIOJISM
JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXIEHUE MOJIEKYISIPHONH (OpMYIbl OPraHHYECKOro
coeMHEeHHs TI0 Macce (00BEMY) MPOAYKTOB CrOpaHusi, MO KOJIMYECTBY BellecTBa (Macce, 00bhEMY)
MPOAYKTOB PEAKIUM W/MIM MCXOJIHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpHOU  opmynsl
OpPraHUYECKOro BELIECTBA HAa OCHOBE €ro XHWMHYECKHX CBOHCTB WIM CHOCOOOB IOJy4eHUs,
OIIPEAEIIEHUE JI0JIA BBIXO/A MTPOLYKTA PEAKLIUU OT TEOPETUUECKHA BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBA3€M NpuU HM3ydeHUM opraHuueckoil xummuu B 10 Kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHIA,
MPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1iue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SBJIEHUE, HAy4YHBIH (DaKkT, rumoresa, TEOpHsl, 3aKOH,
aHaJIu3, CUHTE3, KiIaccuukaliys, Habo1eHne, U3MEPEeHne, SKCIIEPUMEHT, MOJIeIb, MOJIEIUPOBAHHE.

®duznka: marepus, aToM, 3JEKTPOH, MTPOTOH, HEUTPOH, MOJIEKYJa, YHEPreTUYECKU YpOBEHb,
BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBa, (DU3MUYECKHE BETUYMHBI, €IMHUIIBI
U3MEpEeHUsl, CKOPOCTb, PHEPIHsl, Macca.

buonorusi: kmerka, opraHm3M, JKocucTema, Ouocdepa, MeTadOIW3M, HACIECICTBEHHOCTD,
aBTOTPO(HBINA U reTepoTPOHBINA THIT TUTAHUS, OpokeHHe, POTOCHHTE3, AbIXaHHUEe, OCTKU, YTIEBOIbI,
KUPbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMble, TOILIUBO.

TexHonorus: mnuieBble MPOAYKTHI, OCHOBBI PAIMOHATIBLHOTO MHTAHUS, MOIOIIME CpEACTBa,
Marepuaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC



OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckre 0OCHOBBI XUMHHU.

Atom. CocTtaB aToMHBIX saep. XUMHUUYecKud s3nemeHT. M3ortombl. CTpoeHHE 3IIEKTPOHHBIX
000JI04€K aTOMOB, KBaHTOBBIE UUCIIA. JHEPreTUYECKHEe YPOBHU U MOTYPOBHU. ATOMHBIE OpOUTAIIH.
Krnaccudukanuss XAMUIECKUX 3JIeMEeHTOB (S-, pP-, d-, f-amementsr). Pacmpesenenue 371eKTPOHOB IO
aTOMHBIM OpOUTANAM. OJEKTPOHHBIE KOHQUTYpallM AaTOMOB JJIEMEHTOB MEPBOrO—4YETBEPTOTO
NEPUOJIOB B OCHOBHOM U BO30YXIEHHOM COCTOSHHH, 3JCKTPOHHbIE KOH(HUTypaluu HOHOB.
DIEeKTpOOTPULIATEIBbHOCTD.

[Tepuonuueckuii 3akoH u Ilepuoguyeckas cucrema xumudeckux sneMentoB .M. Menpaeneena.
CBs13p nieproANYECKOro 3aKoHa u lleproanueckoil cucTeMbl XMMHUUYECKHUX JIEMEHTOB C COBPEMEHHOMN
TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHMS CBONCTB XHMMUYECKHUX OJJIEMEHTOB U
00pa3yeMbIX MU MIPOCTHIX U CIIOKHBIX BEILIECTB MO IPYIIaM U MeprojaM. 3HaUeHHEe MePUOTUIECKOTO
3akoHa J[.11. Menneneena.

XuMH4YecKass CBs3b. BHIBI XUMHUYECKOM CBSI3M: KOBAJIEHTHAs, WMOHHAsA, METAJUIMYECKas.
MexaHu3mbl 00pa30BaHUsl KOBAJCHTHOW CBSI3U: OOMEHHBIM W JOHOPHO-aKIENTOPHBIA. DHEPrus u
JuiiHa CBA3M. [10JIIpHOCTB, HANPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOW CBsi3U. KpaTHble CBS3U.
Bonoponnas cBa3p. MexMoIieKyasipHble B3aUMOCHCTBHUS.

BaneHTHOCTh M Baj€HTHbIE BO3MOKHOCTU aTOMOB. CBS3b 3JEKTPOHHOM CTPYKTYpPbI MOJIEKYJI C
UX T€OMETPUYECKUM CTPOEHUEM (Ha IPUMEPE COEIUHEHUH 37IEMEHTOB BTOPOTO MEPUOJIA).

[IpeacraBnenne 0  KOMIUIEKCHBIX — coelMHEHMsX. CocTaB  KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBareib, JUTaHIbl. 3HAUCHUE KOMIUIEKCHbIX  coenuHeHui. [lonatue o
KOOPJIMHALIMOHHON XUMUHU.

BemecTBa MOJEKYISPHOTO U HEMOJEKYJSIPHOIO CTPOCHMS. THIIBI KPUCTAIUIMYECKUX PEIIETOK
(CTPYKTYyp) 1 CBOWCTBA BEILIECTB.

ITonsatne o nucnepcHelx cucreMax. Mcrunnsle pactBopsl. IIpencraBieHue O KOJUIOHMIHBIX
pactBopax. CriocoObl BbIpaK€HHUsI KOHIIEHTpAIlMM PacTBOPOB: MaccoBasi J10Ji BEIIECTBa B PacTBOPE,
MOJISIpDHAsE ~ KOHIIEHTpauusa. HacellleHHble W HEHACBIIEHHbIE  pPacTBOPBI, PaCTBOPUMOCT.
Kpucrannoruaparsl.

Knaccupukanus u HOMEHKJIAaTypa HEOPraHMYECKHMX BELIECTB. [pHUBHAJbHBIE Ha3BaHMS
OTJZIEJIbHBIX NPEJCTaBUTENIEN HEOPIraHMYECKUX BEIIECTB.

Knaccudpukanys XuMUYeCKMX peakluuidi B HEOPraHMYECKOW M OpPraHM4YecKoW XUMHUHU. 3aKOH
COXpaHEHUs MacChl BEIIECTB; 3aKOH COXPAaHEHHMS U IIPEBpALICHUSA DHEPIMU IPU XUMHUYECKUX
peakiusx. TertoBsle 3 HeKTbl XUMUUECKUX peakuil. TepMOXUMHUECKUE YPAaBHEHHS.

CkopocTh XMMHUYECKOW peakluu, €€ 3aBUCUMOCTh OT pa3iIMuHBIX (pakTopoB. I'oMOreHHblE U
reTeporeHHsle peakuuu. Katanns u kataam3aTtopsl.

OOpatuMble U HeoOpaTHUMbIE peakiuu. XUMHYECKOoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO
paBHOBecHsl. DaKTOPBI, BIMAIOLIME HA IIOJIOKEHUE XUMUYECKOTO PABHOBECHUS: TEMIIEPATYpa, JaBICHUE
Y KOHIIEHTPALMM BEUIECTB, yyacTByromux B peakiuu. [Ipunmun Jle [larenbe.

OnekTponuTrdeckas aucconnanus. CUuabHbIE U ciiadble dJeKTpoauThl. CTeNeHb AUCCOIMAIIHH.
Cpena BOAHBIX pPacTBOPOB: KHCJIOTHAas, HEWTpalbHas, mienodHas. BomopomHslii mokazarens (pPH)
pactBopa. ['unponus coneit. Peakuinu HOHHOTO OOMEHa.

OKHCIINTENTBHO-BOCCTAHOBUTENbHBIE ~ peakuuu. (CrteneHp  okuciaeHusA. OKHUCIHUTENs W
BOCCTAHOBUTENb. [Iponeccel OKHCIEHUS UM BOCCTAHOBIEHHWA. BaxHelmme OKUCIHTENW |
BOCCTAHOBUTENIN. METOJI 3JIEKTPOHHOTO OasiaHca. DJIEKTPOIU3 PACTBOPOB U PACILIIAaBOB BEIIECTB.



OKCIIEpUMEHTAIIBHBIE METOIBI U3YUYCHHsI BEIECTB M UX MPEBPALICHUI: pa3I0KEHUE MTEPOKCUIA
BOZIOPOJa B MPUCYTCTBUM KaTalIU3aTOPa, MOJEIN KPUCTANIMYECKUX PEUIETOK, MPOBEACHUE peakLuil
MOHHOTO OOMeEHa, OIpeJesieHHe CPeAbl PAaCTBOPOB C MOMOIIBI0 MHIMKATOPOB, M3YYECHHE BIUSHUS
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEAKLMHU U MOJIOKEHUE XUMUYECKOT0 PaBHOBECHSL.

Heopranuueckasi xummusi.

ITonoxenne Hemerauios B [lepuoguyeckon cucteme xumudeckux 3ieMeHToB [I.1. Menneneesa
U OCOOEHHOCTH CTPOEHMs UX aTOMOB. Du3nueckure cBONCTBA HEMETAIUIOB. AJUIOTPOIUS HEMETAIUIOB
(Ha mpuUMepe KUCIIopoa, cepbl, pocdopa 1 yrieposa).

Bonopon. Ilomydenue, ¢usznyeckue M XHUMHUYECKHE CBOMICTBA: pEakUMU C MeTaUlaMU U
HEMETAJUIAMH, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. [ Mapuael. TOIUIMBHBIE 3JIEMEHTHI.

lanorensl. Haxoxnenue B mpupoze, cnocoObl MOIMy4YeHHUs, (U3NYECKHEe U XUMHUYECKHE
cBoiicTBa. ['amoreHoBojgoponbl. BakHeilmmue KHCIOPOACOACPXKAIIUE COCOUHEHUS TaJOrCHOB.
JIaGopaTopHble U MPOMBILUIEHHBIE CIOCOOBI MOJYyYEHHs rajoreHoB. [IpyMeHeHHe rajoreHoB M HX
COCIMHEHU.

Kucnopox, o3oH. JlaGopaTopHble W TNPOMBIIUICHHBIE CHOCOOBI TOJMYYEHHUs KHCIOPOJA.
Du3nyecKue U XMMUYECKHE CBOMCTBA U IPUMEHEHHUE KHCI0pO1a ¥ 030HA. OKCUABI U IEPOKCUBL.

Cepa. HaxoxxaeHue B npupoje, crocoObl MoaydeHUs, GU3NYECKUe U XUMHUYECKUE CBOMCTBA.
CepoBonopon, cynsduasl. Oxcun cepsi(1V), oxcun cepri(VI). CepHucras u cepHas KHCIOTHI M HX
coir. OCOOEHHOCTH CBOWCTB CEpHOM KUCIOTHI. [IpuMeHenne cepsl U €€ COeIMHEHUI.

Azot. HaxoxaeHue B mpupoje, crocoObl MogyyeHHs, (U3NYECKHe U XUMHUYECKUE CBOMCTBA.
Ammuak, HUTpUbl. OKCuabI a30Ta. A30THCTast M a30THAs! KUCIOTHI U UX coiid. OCOOEHHOCTH CBOWCTB
a30THOM Kuca0Thl. [IpuMeHeHne a30Ta U ero coeuHeHU. A30THbIE y100peHusl.

dochop. Haxoxaenue B mpupoje, CriocoObl MorydeHus, (u3nvdeckiue 1 XUMUIECKHE CBOMCTBA.
®ochunst u pochun. Oxecnuasl pochopa, pochopHas kucinora u e€ conu. [lpumenenue gocdopa u ero
coeaunenuil. @ochopHsie ya00peHus.

VYrnepon, HaxokJeHUe B MpHUpoje. AJUIoTponHble Moaudukanuu. dusndeckre U XUMUYECKUE
CBOMCTBa MPOCTBIX BeIecTB, 00pa3oBaHHbIX yriepogaom. Okcup yriepona(ll), okeun yriuepoma(lV),
yrojapHas KHUCIOTa W €€ COoNu. AKTUBUPOBaHHBIM yroib, azcopOuus. dDymiepensl, rpades,
yriepoaHble HaHOTPYOKH. IIpuMeHeHune NpOCTBIX BEIIECTB, OOpPa30BAHHBIX YIJIEPOAOM, M €ro
COCIMHEHU.

Kpemuuii. Haxoxxnenwe B mnpupone, crnocoObl MOJy4eHUs, (PU3NYECKHE M XUMHYECKHE
cBoiictBa. Oxcun kpemHusA(lV), kpemHHeBas KuCIOTa, CUIMKAThl. [IpUMeHEeHHE KpeMHHUs M €ro
coequHeHunil. CTeKII0, ero MoJly4eHue, BUIbI CTEKIIA.

[Tonoxxenne metamioB B Ilepuognueckol cucreMe XHMHUYECKUX 3J1€MEHTOB. OCOOEHHOCTH
CTpPOEHHSI DJIEKTPOHHBIX 000JI0YeK aToMoOB MeTauioB. OOmue (u3nyueckue CBOIICTBa METaJUIOB.
[TpumeHeHne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJIJIOB.

DNEeKTPOXUMHUUYECKUH psAl HampspkeHud MetauioB. OOmme crnocoObl MOTYYEHHsS METaJJIOB:
TUAPOMETAIUTYPrisi, HTUPOMETAJUTYprus, 3iekTpomeTautyprus. [loHsiTHE O KOppPO3MHM METaJUIOB.
CriocoOsl 3a1UThl OT KOPPO3HUH.

OOmas xapakrepuctuka wmetamwioB |A-rpynnsl  [lepuonuueckoil cucTeMbl XHMHYECKUX
aneMeHTOB. Harpuii u kanuii: monyueHue, (U3MYecKHMe W XMMUYECKHE CBOICTBA, NpUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETMHEHUH.

Obmas xapakrtepuctuka wmetauioB |lIA-rpynnsl  Ilepuonnyeckoil CUCTEMBI XHUMHUYECKHX
9JIeMEHTOB. MarHuii M KanbLUi: MoslyuyeHHe, (U3NYecKue M XMMHUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coenuHeHui. JKECTKOCTh BOMIBI M CIIOCOOBI €€ YCTpaHECHHUS.



ATIOMUHUI: TIONy4YeHHE, (PU3MYECKHME M XHMHYECKHE CBOMCTBA, MPUMEHEHHE IMPOCTOTrO
BElIECTBA M €ro COeAMHEHUU. AMQOTEpHBIE CBONCTBA OKCHIA W THIPOKCHIA AIFOMHHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OO6mas xapakTepucTuka MeTauioB nobounsix noarpymnm (b-rpynm) Iepuoanueckoii cucteMsl
XUMHUYECKUX IJIEMEHTOB.

dusnueckue W XUMHUYECKHE CBOWCTBA XpoMa M €ro coeluHeHuil. OKCHUIIBI U THUIIPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel M [aHUXpoOMaThl, MX OKHUCIUTEIbHbIE CBOICTBA.
[lonyyenue u npuMeHEHUE Xpoma.

®u3nyecKkre U XUMUYECKHE CBOMCTBA MapraHiia U €ro coeJMHeHud. Baxuelme coeauHEeHUs
mapranua(ll), wmapranna(lV), wmapranna(Vl) wu wmapranna(VIl). Ilepmanranatr kamus, ero
OKHCIIMUTEIbHBIE CBOMCTBA.

Pu3nuecKre 1 XMMUYECKHUE CBOMCTBA XKeJle3a U ero coelnHeHn. OKCHUIbI, THIPOKCH/IBI U COJIH
xenesa(ll) u sxxeneza(lll). [Tonyuenue u npuMeHeHue xeje3a 1 ero CIIaBoOB.

Du3nYECKUe U XUMUYECKHE CBOMCTBA MeAU U €€ coeaquHeHui. [loydeHne u npuMeHeHue Meau
U €€ COCIMHCHU M.

Huuk: momyuyeHue, pU3NYECKUE U XUMHYECKHE CBOWCTBAa. AM(QOTEpHBIE CBOMCTBA OKCUIA U
TUAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [[pMeHeHne IuHKa U ero COeAMHEHU .

DKCIEepUMEHTAIBHBIE METOJbl M3YYECHMsI BEIIECTB W WX MPEBPAICHUI: H3ydeHHE 00pa3loB
HEMETAJJIOB, TOpeHHe cephl, ¢ocdopa, Keneza, MarHus B KHCIOPOJES, H3YYCHHE KOJUICKIIUU
«Metamabl M CIUIaBbD», B3aUMOJCMCTBUE WLIEIOYHBIX M IIEIOYHO3EMEIbHBIX METAJIOB C BOJOU
(BO3MOXKHO HCIIOJIB30BaHUE BHUACOMATEPUAIOB), B3aHMMOJCHCTBUE IIMHKA U Kelle3a C pacTBOPaMU
KHCJIOT W IIEJI0OYei, KaueCTBCHHBbIC PEaKlMM Ha HEOPraHWYeCKHEe aHMOHBI, KaTHOH BOJOPOJa U
KaTHOHBl METAJUIOB, B3aMMOJICUCTBUE THUIPOKCUIOB ATIOMHHHUS U IIMHKAa C PAacTBOPAMU KHCIOT H
1IeJI0Y€eH, pelIeHne PKCIIEPUMEHTANbHBIX 3a1au 1o Temam «['amorensl», «Cepa U €€ coequHEHUs»,
«A30oT u Qochop M HX coeauHEHUs», «MeTalabl TIABHBIX MNOATPYyNI», «MeTamisl MOOOYHBIX
TIOATPYIII.

XUMHUSA U )KU3Hb.

Ponp xumum B oOecredeHHHM YCTOHYMBOTO DPa3BUTHS uenoBedecTBa. [IOHATHE O HaydHBIX
MeToAax TMO3HaHUS W METOJOJIOTMM HAy4yHOTo HucciefoBaHus. HayuHble NpUHLMNBI OpraHu3anuu
XUMHUYECKOTO TMPOU3BOJICTBA. [IpOMBINIJIEHHBIE CIMOCOOBI TOJYYEHHUS BaXKHEWIMX BemecTB (Ha
puMepe TPOU3BOACTBA aMMMAaKa, CEPHOM KHUCIOTHI, MeTaHoja). I[IpOMBINUIEHHBIE CITOCOOBI
MOJIyYEHUSI METAJUIOB U CIIJIaBOB. XMUMHUYECKOE 3arpsi3HEHUE OKPYKaroLEel Cpelibl U €ro MocieICTBUS.
Ponpb xumun B o0ecrieueHUN SHEPreTUIeCKor Oe30MacHOCTH.

Xumusi W 310poBbe ueroBeka. JlekapcTBeHHbIE cpeAcTBa. llpaBuna HCMOIB30BaHUS
JIEKApCTBEHHBIX IIpenaparoB. Poib XuMuu B pa3BUTHN METUITAHBI.

XuMHUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, THINEBbIE 100aBku. Ponb xumuum B oOecrieueHUU
MUIIEBON OE30MaCHOCTH.

Kocmernueckne wu mapdromepubie cpeactBa. beitoBas xummus. [IpaBunma Ge3omacHOTo
WCTIOIB30BaHUS MPETIapaToOB OBITOBOM XUMHH B TIOBCETHEBHOM JKU3HHU.

XuUMHUS B CTPOUTENHCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHAIbI (IIEMEHT, OETOH).

XuMus B CeIbCKOM X03sicTBe. OpraHnuecKkrie U MUHEpATbHBIE YIOOPESHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackKd, CTEKJIO, KepaMHuKa. MaTepuaibl aJis
ANeKTpoHUKU. HaHoTexHoMOTH Y.

Pacuérneie 3amaymn.

Pacuérel: Macchl BerecTBa Ui 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WITH
00BEMY OMHOTO W3 YYacCTBYIONIMX B PEAKIIMU BEIIECTB, MacChl (00BEMA, KOJMYECTBA BEIIECTBA)



IIPOAYKTOB pEaKI1H, €CIH OJHO U3 BELIECTB UMEET MPUMeECH, Macchl (00bEMa, KOJIMUECTBA BELIECTBA)
IIPOAYKTA PEAKLMM, €CIIM OJHO M3 BELIECTB JAaHO B BHJIE PACTBOpA C ONPEACIEHHOW MacCOBOM IOJEH
pPacTBOPEHHOIO BEILECTBA, MACCOBOW JOJIU M MOJSPHOM KOHLEHTpAlMU BEIECTBA B PacTBOPE, AOJIU
BBIXOZIa IPOJIYKTa PEAKLIUU OT TEOPETUUYECKH BO3MOXKHOIO.

MexnpeameTHble CBS3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€H NMpH HM3y4EeHUHM OOLIe W HeopraHmyeckod Xxumuu B 11
KJIACCE OCYILECTBISAETCS 4Yepe3 MCIIOIb30BAaHUE KaK OOIMX E€CTECTBEHHO-HAY4YHBIX HOHSTHUH, TaKk U
IIOHATHUM, IPUHATHIX B OTAEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwire ecTeCTBEHHO-HAY4HbIE MOHATHS: SBJIECHUE, HAy4dHbIH (hakT, TUIOTE3a, TEOpUs, 3aKOH,
aHaIu3, CHHTE3, KiIaccu(uKalus, NIepuoOIMIHOCT, HAOMIOICHHE, N3MEPEHUE, SKCIIEPUMEHT, MOJETb,
MOJIEJINPOBAHUE.

®dusuka: mMaTepus, MUKPOMHUDP, MaKpPOMHUP, aTOM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, U30TOIIBI,
pPallMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUH YpOBEHb, BEIIECTBO, TeNO, O00BEM, arperatHoe
COCTOSIHME BEIIECTBA, WICATBHBINA ra3, (pu3nyecKre BEIWYHHBI, €IWHUIBI H3MEPEHHs, CKOPOCTH,
SHEPrus, Macca.

buonorus: kinerka, opranusm, 3KocucTema, onocgepa, MeTadoan3M, MaKpO- U MUKPO3JIEMEHTHI,
O€JIKHU, JKUPbI, YIJI€BOJAbI, HYKICHHOBBIE KHUCIIOTbHI, (DEPMEHTBI, TOPMOHBI, KPYrOBOPOT BEILECTB U
IIOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpagus: MuHepabl, FOpHbIE TIOPO/IbI, [TOJIE3HBIE HCKOTIAEMbIE, TOILINBO, PECYPCHI.

TexHosorusa: XuMmMudeckas IPOMBIIUIEHHOCTb, META/UIyprusi, CTPOMUTEIbHBIE MaTEpHUAIbL,
CEeNIbCKOXO35IICTBEHHOE  IPOM3BOJACTBO,  IMILIEBas  MPOMBIIUIEHHOCTh,  (apMaleBTUYecKasl
IIPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHUYECKUX IpEnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEepUaJIOB, AEKTPOHHAS IPOMBILIUIEHHOCTb, HAHOTEXHOJIOTHH.
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https://resh.edu.ru/
https://resh.edu.ru/

11 KUIIACC

N HanmenoBanu Koun4yecTBo yacon DJIeKTPOHHbIE
© e pa3ieioB u (uudpoBbie)
n/ Becer  Konrpoabnnt = IlpakTHuecku
TeM o0pa3oBaTeJIbHbI
I 0 e padoThbl e padoThbI
NPOrpaMmbl e pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMHH
Ctpoenue
aToMma.
[Iepuonnuecku
1 3aKOH U
1.1 [Mepuoauuecka 9 https://resh.edu.ru
s cUCTeMa
XUMHYECKHUX
3JIEMEHTOB /I.
. Meunneneena
Crpoenue
1.2 Betfiectpa. 11 1 https://resh.edu.ru
MHoroob6pasue
BEIICCTB
X
1.3 vmrecie 19 1 3 https://resh.edu.ru
peakiuu
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
2.1 ‘ HemeTtamisr 31 3 https://resh.edu.ru
2.2 ‘ Mertabt 23 1 2 https://resh.edu.ru
Hroro no paszneny 54
Paznen 3. Xumus u )Ku3Hb
Metonrnl
3.1 HOSHATI B https://resh.edu.ru
XUMUH. XUMUS
U KU3Hb
Hroro mo pazneny 9
OBLIEE
KOJIMYECTBO
102 4 8
YACOB IIO

I[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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