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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma 1o XMMUHM Ha YPOBHE CPEIHEro obuiero oopazoBaHMs pa3zpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Qeneparun», TpeOOBaHMKH K pe3yiabTaraM OCBOeHHs (enepanbHO  00pa3oBaTeNbHOU
nporpammel cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbIX B DenepabHOM
rocyJIapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHMs
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepauuu,
pean3yIOLX OCHOBHbBIE 00pa30BaTENIbHBIE IPOTrPAMMBI, U OCHOBHBIX NOJIOKEeHUN «CTpaTeruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OBIIAA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJJMETA «XUMMUS»

XvMHUs Ha YpOBHE YIIyONEHHOTO H3yueHUs 3aHUMaeT Ba)XKHOE MECTO B CHCTEME
€CTECTBCHHO-Hay4yHOro oOpa3zoBanusi ywammxcs 10-11 xmaccoB. WM3yuenue mpeamera,
peam3dyeMoe B YCIOBUAX AUPPEPEHIUPOBAHHOTO, MPOMUIBLHOTO OOYYSHHS, IPU3BAHO
obOecrieunTh 00IIE00Pa30BaTEIbHYI0 U OOMIEKYJIbTYPHYIO MOATOTOBKY BBITYCKHUKOB IIIKOJIBI,
HEOOXOUMYIO JUIsl aJanTaldd MX K OBICTPO MEHSIOUIMMCS YCIOBUSIM JKU3HH B COLIMyME, a
TaKkKe JUIS MPOJOJDKCHHST OOyYeHHs B OpraHU3anusx MpodecCHOHATLHOTrO 00pa3oBaHUs, B
KOTOPBIX XUMHS SBIISIETCS OJJHOU U3 MPUOPUTETHBIX JUCIIUILTNH.

B nporpamme Mo XuUMHHM Ha3HayeHHE MpeaMeTa «XUMUS» TMOoNydaeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHUsS U TPeOOBAaHUI K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAECTENILCTBOM TOMY SBJSIIOTCS CJCAYIOIIME BBITOJHIEMbIC
MPOrPaMMOi 0 XUMUU HYHKITUH:

o MH(OPMALIMOHHO-METOIUYECKasl, peanu3alnus KOTOpOol oOecreynBaeT IMOJy4YeHUe
MPEJICTAaBICHUS O LIETSAX, COJAEp>KaHUU, OOIIel cTpaTeruu OoOyueHHs, BOCIIUTAHUS U Pa3BUTHUS
00y4aromuxcsi CpeICTBAMHU MPEAMETa, H3y4aeMOro B paMKax KOHKPETHOTO MPOQuIIs;

. OpraHU3aIMOHHO-TUIAHUPYIOIAst, KOTOpas MPEeAyCMaTPUBAET OMpeeTeHUE: TPUHITUIIOB
CTPYKTYPUPOBAHHMSI M TIOCTIEIOBATENIBHOCTH U3YUYEeHUS Y4eOHOTO MaTepuana, KOJIUYECTBEHHBIX U
KaueCTBEHHBIX €r0 XapaKTePUCTHK; IMOIXO0J0B K (OPMHUPOBAHMIO COJEPKATEIHHONW OCHOBBI
KOHTPOJII M OILIEHKH O0Opa30BaTENIbHBIX JOCTIDKEHUNM OO0ydYalomMXcs B pPaMKax HWTOTOBOMN
aTTectanuu B (hoopMe €IMHOTO TOCYIaPCTBEHHOTO IK3aMeHa M0 XUMHUH.

[Tporpamma asist yriayOiIE€HHOTO U3YUECHUS XUMHUH:

. yCTaHABIIMBAE€T WHBAPHUAHTHOE MIPEIMETHOE COJIEp)KaHKE, 00s13aTeIbHOE JIJIST M3YYCHUS B
pamMKax OTAENbHBIX Mpoduiie, IpeIycMaTPUBAET PACTIPEEICHHUE U CTPYKTYPUPOBAHHUE €TO0 T10
KJIaccaM, OCHOBHBIM COJIEPKaTeIbHBIM JIMHUSM/pa3/ieiam Kypca,

. na€T MpUMEpPHOE paclpeenieHrne Y4eOHOTO BpEMEHH, PEKOMEHAYEMOTO sl W3YYCHHS
OTJICITBHBIX TEM;

o npeaaraeT MPUMEPHYIO TOCIEeI0BATEIbHOCTh U3YUYCHHs y4eOHOro MaTepuana ¢ y4éToM
JIOTUKH TTOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX M MEKITPEIMETHBIX CBS3CH;

. Ta€T METOAMYECKYI0 MHTEpIpeTaluio Ieled M 3aJady  HW3yuyeHus MpeaMera Ha
yIIIyOJIEHHOM YpPOBHE C YYE€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpEIHEro oOIIero
o0pa3oBaHUs, COJEPKATEIBHON XapaKTePUCTUKH IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
OCHOBHOI 00pa3oBaTenbHON MpOrpaMMbl cpefaHero oOmiero oOpa3oBaHUS (JIMYHOCTHBIX,



MeTanpeIMETHBIX, IPEIMETHBIX), a TAaK)Ke C YUETOM OCHOBHBIX BHJOB YUeOHO-TIO3HABATEIbHBIX
JIEHCTBUI 00yUaroerocs o OCBOSHUIO COJIEPKaHuUs ITpeIMeTa.

[To BceM Ha3BaHHBIM MO3MLIMAM B [pPOrpaMMe II0 XUMHUU IIPEIyCMOTpPEHa
IPEEMCTBEHHOCTh € OOy4YeHMEeM XHMHUU Ha YpOBHE OCHOBHOTO 00mIero ooOpas3oBaHus. 3a
npeleiaMu  YCTAaHOBJIGHHOM MPOrpaMMON 1O XUMHUHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIOLICH COAep KaHusl yaeOHOTO npeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MPpoduisi 00ydeHHUS.

B coorBerctBUM ¢ koHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriyOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBaHnHOro o0yueHus Ha
YPOBHE CpeHEro o0miero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJIEHHOTO M3yYCHHs HAIpPaBJICH
Ha pealn3alHi0 MPEEMCTBEHHOCTH C MOCIHEAYIOIIUM 3TalloM [OJYYEeHUS XUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEHUAIBHBIX €CTeCTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3ax M OpraHu3alusax CpeaHero npodeccuoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHE TIpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO INPEUMYILECTBEHHO Ha pacUIMpeHue u
yrayOJaeHre TEeOpPeTHUYECKO W MPaKTUYECKOW TMOATOTOBKM OOYyYaroIIUXCs, BbIOpaBIIMX
onpeAenéHHbli MPoQiib 00ydYeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIENYIONIEro MOIyYeHHUs
XUMHUYECKOTo 00pa30oBaHus B OpraHu3aiusax rnpodeccnoHaibHoro odpa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBanmii @I'OC COO K TuIaHUpPYeMBIM pe3yJibTaTaM OCBOCHHS (eaepabHON
o0pa3oBaTeNbHOIl MPOrpaMMbl CpeJHEro OO0IIero 0O0pa3oBaHUs W3Y4YEHHE IMpeaMeTa « XUMHUD»
OPHEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIIUTAHUS U COLIMAILHOTO Pa3BUTH 00YyYarOIInNXCs,
Ha (OPMUPOBAHUE Yy HUX OOIIEUHTEUIEKTYaIbHbIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTro
Tpyaa © O0OOOHmIEHHBIX CHOCOOOB  JIEATENHOCTH, WMEIOINX  MEXKIUCIHUILTHHAPHBIH,
Ha/IIPEIMETHBIN XapakTep.

CocrapnsromuMu npeaMera «XUMHUs» Ha YPOBHE YIIIyOJNEHHOTO M3y4YeHMs SBISIOTCS
yriyonéHnabie Kypcel — «Opranuueckas xumus» u «OOmas u Heopranuyeckas xumusi». [Ipu
OTpe/ieNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOM OpraHM3alMM COAEpkKaHHs 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojoxeHuss GPI'OC COO o pazanuusx 6a30BOro u
yri1yOIE€HHOTO YPOBHEH U3yUYeHHUs TpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas Xumus» U «OOmas v HeopraHuyeckas
XUMUS» COCTABIISIET COBOKYIMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUM, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs INpeAMETa. JTa CHCTEMa 3HAaHUM IOJIydaeT ONPEICIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonbplmMi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIHMYEHHUS 00bEMa 3HAHUM O XHMHUYECKUX DJEMEHTaX U
CBOWCTBaX UX COEJMHEHUH Ha OCHOBE PACIIUPEHUS U YIIIyOJCHHs MPEACTABICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3UM M 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEaKLMUl, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepruoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  DJIEMEHTOB  0a3upyercsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b 0OBACHIETCS C
TOYKU 3pEHHs] DPHEPreTHYECKUX HM3MEHEHUH mpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKXKe ¢
TOYKH 3pEHUS MeXaHM3MoB e€ oOpazoBaHus. M3yueHue THMOB peakUil JOMOJIHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U AIEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMYeckod XMMHMHM INpU PACCMOTPEHHH pPEaKLMOHHON
CIOCOOHOCTH COEMHEHUH yensieTcs ocoboe BHUMaHHe BorpocaM 00 3IeKTPOHHBIX 3(dekTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYypCOB XMUMHH YTITyOJIEHHOTO YpOBHS
W3YYCHHS IS KIACCOB ompeaenéHHOro mpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY U
XapakTep JOMOJIHEHUM K O0IIeil cucTeMe MPEeIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHUE CMEKHBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHMHUKO-(DH3MYecKOoro
npoduist 60JBINIOE 3HAYECHUE OyIyT MMETh 3JIEMEHTHI y4eOHOTro Marepuajia Mo oOImeld XUMUU.
[Ipr w3ydeHuu mpenMera B JAaHHOM clydae akIeHT OyJeT CIelaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XUMHH M B (DU3HKE: aTOMHO-MOJIEKYJISIpHAsT TCOPUS
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, FIEKTPOJIN3A, IPEACTABICHUS O CTPOCHUH BEIIECTB U IPYTOE.

B TO ke BpeMs B collepiKaHUU MPEAMETa JIsl KIIACCOB XUMHUKO-OMOJIOTHIECKOTO MPOQUIIS
OonbIIMid yACTBHBIA Bec OyaeT UMETh OpraHWYecKas XUMHs. B 3TOM ciydae mpenocTaBisieTcs
BO3MOXKHOCTh Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOWM BXOISAT, K MpPUMEpPY, TaKUe CTPYKTYpHbBIC
KOMITOHEHTBI, KaK JIMIHbI, O€JKH, YTJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHHUS O COCTAaBE W CBOMCTBAX IPEIACTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB JOTOCHHTE3, TbIXaHUSs, TUILEBAPCHHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX
METO/IOB TIO3HAHUSA U OIbITA MTPAKTUUECKOT0 MPUMEHEHUSI HAYyYHBIX 3HAaHUH W3yUYeHUE MpeameTa
«Xumus» Ha yriayOn€HHOM YpOBHE OCHOBAaHO HAa MEXIPEIMETHBIX CBS3AX C y4eOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBeHHO-Hay4HbIE IPEAMETHD,
«Marematuka u nHpopMaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Ipu uzyyeHum yueOHOTO mpeaMera «XUMHs» Ha YIrIIyOJIEHHOM YPOBHE TaKXkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM YypOBHE), 3amauei
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKH XHMHH Kak O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJIbTYphI. Perienue 3Toi 3amaun Ha yriayOJaEHHOM ypOBHE W3Y4YEHUS
MpEeaMETa MPEANOaracT peaanu3aluio TaKuX LeJiel, Kak:

. (dbopMupoBaHUEe MPEACTABICHUI: 0 MaTepUAIbHOM €IMHCTBE MUpPA, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJICHHM TMPHUPOJIbI, O MECTE€ XMMHUM B CHUCTEME ECTECTBEHHBIX HAayK U €&
BeIyllell polu B 00ECIeUeHUH YCTOWYMBOTO PA3BUTHsS UYEJIOBEUECTBA: B PEIICHUU MpoOiieM
HKOJIOTMYECKOM, YHEPTeTHUECKON U MUIIEBOW O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUU
HOBBIX MAaT€pHUAJIOB, HOBBIX HCTOYHHUKOB OJHEPrUM, B OOECICUCHHH PAIHMOHAIHLHOTO
MIPUPOIOTIONB30BaHMS, B GOPMUPOBAHUHI MUPOBO33PEHUS U OOIIEH KyIbTYPhI YEIOBEKA, a TAKKe
HKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/IOPOBBIO U IPUPOIHON cpesie;

. OCBOCHHME CHCTEMBbl 3HAHUM, JEXKAIIUX B OCHOBE XHMMHYECKOM COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA: (PyHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U TEOPHU XUMHUH,
COBPEMEHHBIX MPEJCTABIECHUNA O CTPOCHUH BEIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaIMOJICKYJIIPHOM, O TEPMOJIMHAMHYECKUX U KHHETUIECKUX 3aKOHOMEPHOCTSX
MPOTEKAHUs XMMHUYECKUX DPEaKIUid, O XWUMHYECKOM pPABHOBECHH, PACTBOpPaxX M JHUCIIEPCHBIX
cUCTeMax, 00 OOIKX HAYYHBIX MPUHIIUIAX XUMHUYECKOTO MPOU3BOCTBA;

. dbopMupoBanue y OOydYalOIIUXCS OCO3HAHHOTO TOHWMAaHUS BOCTPEOOBAaHHOCTH
CUCTEMHBIX XMMHYECKHX 3HAHUU N7 OOBSICHEHUs KIIOYEBBIX HJIEH M MPOOIeM COBPEMEHHOM
XUMUHU, N7 OOBSICHEHWS W TPOTHO3UPOBAHUS SIBIICHWW, HMMEIONIUX E€CTECTBEHHO-HAYYHYIO
MPUPOTY; TPAMOTHOTO PEIICHUS MPOOJIeM, CBSI3aHHBIX C XMMHEH, MPOTHO3UPOBAHMSI, aHATN3a U
OIICHKH C TIO3MIIMHA HKOJIOTUYECKON O€30MacHOCTH MOCIEACTBUI OBITOBOI M MPOU3BOACTBEHHOMN



NEeSITEIHHOCTH YENIOBEKa, CBS3aHHOW C XHMHUYECKHM IPOW3BOJACTBOM, HCIOJIb30BAHUEM H
nepepadoTKOM BELIECTB;
o yriiyOJieHHe TpPEACTaBICHUH O Hay4yHBIX METOJax IO03HAHUS, HEOOXOJMMBIX ISt
NpUOOPETEHUS] yMEHUI OPHEHTHPOBATHCS B MUPE BEIIECTB M OOBSICHEHHS XUMUUECKHX SIBIICHUH,
UMEIOIIIUX MECTO B MPUPO/JIE, B TPAKTUYESCKOMN JICATEIILHOCTU M MIOBCETHEBHOM JKU3HHU.
B 1muane peanmuzanyu TEpBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BHBAIOMIMX (YHKIUN
LIEJIOCTHOM CHCTEMBI CPEIHEro olIiero oOpa3oBaHMs IPH WU3YyYCHHUHU IMpeaMeTa «XUMHsS» Ha
yTy0IEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MIPHOOPETAIOT TaKKE TSN U 33/1a4H, KaK:
o BOCIIUTaHHE YOSIKIAEHHOCTH B MO3HABACMOCTH SIBIICHHUI MPHUPOJIBI, YBAKEHUS K MPOIECCY
TBOPYECTBA B 00JIACTU TEOPETUUCCKUX M MPUKIAIHBIX UCCICIOBAHUI B XMMUH, (POPMUPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH;
o pa3BUTHE MOTHBAIMM K OOYYEHHUIO W IO3HAHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUCIIOBEUECKUX [IEHHOCTEIH;
o pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIJICKTYIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyuaromuxcs, (OPMUPOBAHHE y HHUX CO3HATEIHHOTO OTHOIICHHS K CaMOOOpPA30BaHHUIO W
HENpPEepPhIBHOMY 00pa30BaHUIO KaK YCJIOBHMIO YCIEIIHOM Mpo(eCCHOHAIbHOW M OOIIECTBEHHOMN
JIeSATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 370POBOM
o0Opase K13HH;
o dbopMHpOBaHHE YMEHHMH M HAaBBIKOB Pa3yMHOI'O IPHPOJONOJIB30BaHUS, pPa3BUTHE
9KOJIOTUYECKOH KYyJIbTYpbl, NpPUOOpPETEHHE OIbiTa OOIIECTBEHHO-TIOJIC3HOW HSKOJIOTHYECKOM
NEeSITEITLHOCTH.

MECTO YYEBHOI'O IPEJIMETA «XUMMUS1» B YYHEBHOM IIJIAHE

OO0miee 4YuCIO YacoB, MPEIyCMOTPEHHBIX /s M3YyYEHUS XUMHUHM Ha YriayOJeHHOM YPOBHE
cpenHero obmiero odpazoBanus, cocrapnsieT 204 yacos: B 10 kimacce — 102 uvaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COIEPKAHUE YYEBHOI'O IPEIMETA «XUMMUMS»

10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOro00pa3uu
OPraHUYEeCKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOECHUE aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yTIepoAd. XUMUYECKas CBS3b B OPraHMYECKHUX COCHUHCHMSIX.
Tumbl THOpUIM3aMKA aTOMHBIX OpOHTajnel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJEHTHOU
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJICH, G- U
n-cBa3u. OnuHapHasi, 1BOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3€ B MoOJIEKyJax
opranuyeckux seuiects. [loHsaTre o cBO60AHOM panuKaie, Hykjieoduse u 3JeKTpoduie.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHHUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAUHEHUN.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJIbl pa3iIM4YHBIX BUOB:
pa3BEépHyTas, COKpalll€éHHas, ckeyeTHas. M3omepus. Buasl wu3omepuu: CTpyKTypHas,
POCTPAaHCTBEHHAs. JJNEKTPOHHBIE J(PQPEKTHl B MOJEKyJIax OpPraHMYECKHX COeIWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BemecTs. [lonsaTue o GyHKIMOHATBHON
rpynne. 'omonorus. I'omonorndeckue psanel. CucremaTnueckas HOMEHKIIATypa OpPraHU4eCKUX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmdyeckux  peakuuil.  OxkuciaurenpHO-
BOCCTAaHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCIEpUMEHTAJIBHBIE METOJbI N3YUYEHMs BELIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMyd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYIIMBaHME M  TOPEHHE),
KOHCTPYUPOBAaHUE MOJENIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yraesoaopoasl.

Aukanbl. ['oMonoruueckuii psii ajikaHoB, oOmiast (popmyiia, HOMEHKIIATypa U U30MEpHs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP>-THOPHAM3AIMS aTOMHBIX
opbutanei yriepoaa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMMHYECKHE CBOWCTBA AJKAHOB: PEAKLIMU 3aMELICHMs, N30MEPHU3alUH, JETHIPUPOBaHUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoyyeHHs U IPUMEHEHUE aJTKaHOB.

Hukaoankansl. O6mmas popmysa, HOMEHKIATypa U n3oMepust. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOTy4YeHUs U TIPUMEHEHHUE [IUKI0AIKaHOB.

AJikensbl. 'oMonoruyeckuii psja aakeHoB, o0mas GpopMyiia, HOMEHKIATypa. DJIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alkeHOB, SP>-TMOpHIM3alUs aTOMHBIX OpbuTaseit
yraepoaa, o- u n-cBsi3u. CTpyKTypHast U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. dOusnueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOCIWHEHHMS, 3aMEIICHHS B 0-
MIOJIOXKEHUE TPU JBOWHON CBS3M, NOJMMepH3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHBIE peakIy Ha IBOIHYIO CBs3b. CIIOCOOBI NOTYUYECHUS U IPUMEHEHHE AIKEHOB.



Aakaguenbl. Krnaccudukamuss — ankagueHoB — (CONpsDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHHS W XHUMHYECKHX  CBOWCTB
conpsiKEHHBIX TueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CrniocoOblI MosTy4eHus U IpUMEHEHHUE allKaIueHOB.

AJkuHbL. ['OoMoornyeckuil psj alkuHOB, oOuIas Gopmyia, HOMEHKIATypa U U30MEpPHSL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ aJIKUHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEANHEHUS, JUMEPU3alluu U TPUMEpPHU3aluu, OKuciaeHus. KucnoTHele CBOICTBa ajIKWHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBsA3b. KauecTBeHHbIe peakiuu Ha TPOHHYIO CBsi3b. CrocoObl
MOJIyYeHUS U IPUMEHEHUE aJTKUHOB.

ApomaTuyeckue YrieBoaopoAabl (apeHbl). ['oMomormueckuid psja apeHoB, oOImas
dbopMyIia, HOMEHKIATYpa U U30MEpHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI
Oenszona. dusznyueckue CBOKWCTBAa apeHOB. XMMHUYECKHE CBONCTBAa OEH30J1a M €ro TOMOJIOTOB:
peakuuMy 3aMelleHuss B OEH30JIbHOM KOJbIE M YIJIEBOJOPOJHOM paguKaje, peakluu
IPUCOEANHEHUS, OKHUCIIEHHE TOoMOJIoroB OeH3ona. [lpencraBieHue 00 OpHEHTHPYIOILEM
NEHCTBUM 3aMecTHTeNeli B OEH30JbHOM KOJBIE Ha MpUMEpEe AalKWIBHBIX PaJUKajoB,
KapOOKCUIIbHOM, THAPOKCHIIBHON, aMMHO- M HUTPOTPYIIbI, aTOMOB raioreHoB. OcoOeHHOCTH
XUMHYECKHX CBOWCTB cTUposa. [lomumepusanus ctupona. CriocoObl MOdyYeHUs: U NPUMEHEHNE
apOMaTUYECKUX YTJIEBOIOPO/IOB.

[Tpuponnsiii ra3. IlomyTtHeie HedTsHble ra3bl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yIroib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku HePTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTAIUTHUECKUH), pudopmunr, nuposus. [IpoaykTel mepepaboTku HeDTH, UX
NPUMEHEHHE B TIPOMBIIIIICHHOCTH | B OBITY.

['eneTnueckas cBSI3b MEXAY pa3IMUHBIMU KJIaCCaMM yTJI€BOAOPOIOB.

DJEeKTPOHHOE CTPOEHUE TaJIOTEHIPOU3BOJHBIX YIJIEBOJOPOJIOB. Peakiuu 3amereHus
rajloreHa Ha THIPOKCOTPYNILY, HUTPOTPYNIY, LUAHOTPYIIy, amMuHOTpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO  pacTBopa MIEno4d. BzanmopeiicTue
JUTaJIOr€HAIIKAHOB ¢ MarHueM M LMHKOM. IIoHsATHE O MeTajuloOpraHU4ecKuX COEIUHEHUSX.
Vcnonb30BaHue TralOreHIPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TpU CHHTE3€
OpPraHUYECKHX BEIIECTB.

DKclepUMEHTATbHBIE METO/bl HM3Y4YeHHsS BEUIECTB M MX MPEBpalleHUH: H3y4YeHUE
¢u3nueckux  CBOMCTB  yIJEeBOAOPOAOB  (pacTBOPUMOCTB),  KAauyeCTBEHHBIX  peakuuil
YIJI€BOAOPOAOB Pa3IMYHbIX KJIacCOB (0OeciBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHApY’)KEHHE YIIIepoJa W BOJOPOJAa B OPTaHMYECKHX BEIIEeCTBAX,
NOJyYeHHEe STUJICHA U H3YYEeHHE €ro CBOMCTB, O3HAKOMIIeHHE ¢ Kosuekiusmu «HedpTts» u
«Yroiap»y, ¢ o0pasnamu IlacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJIEKYJI
YTJIEBOJIOPOOB U TaJOTEHIIPOU3BOHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xanue oprannyeckme coeiMHeHusl.

[IpenenvHble OnHOATOMHBIE cHUpPTH.. CTpoeHHE MOJIEKYN (Ha NpuUMepe MeTaHojla U
sTanona). ['omonoruueckuii ps, odmas Gopmyina, u3oMepus, HOMEHKJIATypa U KJIacCH(pHUKAIIUA.
dusnyueckue CBOWCTBA TPEACTHHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH ~ CIHPTOB. XHWMHUYECKHE CBOWCTBA: pPEAKIHMH 3aMEIIeHUs], JeTHIpaTaIliH,
OKHCIICHHS, B3aUMOJICHCTBHE C OPTraHWYECKUMHU U HEOpraHMYecKuMH kucioramu. KauecTBenHas
peaknus Ha OJHOATOMHbIE CIUPTHI. J[eHCTBHE 3TaHOJa M METaHOoJa Ha OpPraHu3M dYeJoBeKa.
CrniocoObl MoTy4eHus ¥ IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipoctrie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OcOOCHHOCTH (PUBNUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHbl€ CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKHUE
CBOMCTBA: pEaKLUMM 3aMEUICHUs, B3aUMOJICUCTBHE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEakiusi Ha MHOroaToMHble cnupthl. [IpenacraBienue o MexaHusme
peakuuii HyKJIeopuIbHOTO 3aMelienus. JleiictBue Ha opranu3M 4enoBeka. CriocoObl MOTyUYeHHUs
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3AUMHOE BIUSHUE THMAPOKCOTPYIIBI M OEH30JIBHOTO fAIpa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakiuu Ha Qeron. TokcmuHocTh (erona. CrocoObl MoNMydeHHWs W MpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COEIMHEHUSI — aIbJerHJbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMoloruyeckue psapl anbIerHJ0B M KETOHOB, oOmias ¢opmyna,
M30MEpPUS M HOMEHKJarypa. PU3MYecKue CBOMCTBA ajbJETrMI0B M KETOHOB. XUMHYECKHE
CBOICTBa albJETU0OB U KETOHOB: peakuuu mpucoequHeHus. OKUCIIEHUE albJAErui0B,
KauyeCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYJI
KapOOHOBBIX KHCIOT. M3omepuss m HoMeHKiarypa. (DHU3MUECKHME CBOWCTBA OIHOOCHOBHBIX
IpelenbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHbIe CBS3M MEXAYy MOJEKyJIaMHU KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKALNU, PEAKIUU C
y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOM3BOJHBIX KapOOHOBBIX KHCIIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, IUKApOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBasi, MAJbMUTUHOBAs, OJICMHOBAs, JUHONEBAs, JUHONEHO8As KHUCIOThl. CrocoObl
MOJIyYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upsl. ['oMonoruueckuit psn, obmias Gopmyrna, u3oMepus ¥ HOMEHKIATYDA.
®u3nyecKue U XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA UPOB: THIPOJIU3 B KUCIOH U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AM- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (pPyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxzaeHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CHUPTOBBIX W  aNbJErHJAHONW TpYMIN, CHOUPTOBOE H
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTAHABIIMBAIONIME Jucaxapuibl. ['miaponus aucaxapuioB. HaxoxxaeHue B mnpupone U
npumeHenue. llomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1emnono3a. CTpoeHre MaKpOMOJIEKYJ
Kpaxmaja, TJMKOTeHa U LeJuioyio3pl. Dui3nueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOWCTBA Kpaxmaja: THMAPOJIN3, KAYECTBEHHAs PEaKIus C HOJAOM. XHUMHUYECKHE
CBOICTBA IIEIITIOI03bI: TUAPOIIN3, TTOTyYeHHE dPUPOB 1eUTH0N03b1. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUsl BEIIECTB U HMX IMPEBpALllEHUI: pacTBOPUMOCTH
pa3MyYHbIX CIMPTOB B BOJAE, B3aMMOJAEWCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE ATHIIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKI[UU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHMCIIOTbI, B3aUMO/IEHCTBHE
pacTBopa riaoko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmaia ¢ MOJIOM, PEIICHUE
9KCIIEPUMEHTANBHBIX 337a4 10 TeMaM «Crnupthl U ¢eHonbl», «KapOoHoBbIe KUCTOTHI. ClI0XKHbBIE
3upb».

A3oTcoaep:kalye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYI,
oOmas dopmyina, u3oMepusi, HOMEHKJIATypa U (pU3UUYecKre CBOWCTBA. XMMHUYECKOE CBOMCTBA
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOICTBa, aJKMUJIMPOBAHUE, B3aMMOEHCTBHE NEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0ToM. ConM aJKuIaMMOHUS.

AHUWJIMH — TIpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CTpoeHue aHwivHa. BzaumHoe
BIIMSTHUE TPYIIl aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMUYECKUX CBOMCTB aHHWJIMHA.
KavectBennple peakunu Ha aHWinH. CHOCOOBI TMONYyYEHUS W TMPHUMEHEHHE alu(paTHYECKUX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH30J1a.

AmMuHokucnotel. Homenkmarypa u  uzomepus. OTthenbHbIE NPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, anaHuH. Dusnueckue CBOMCTBA aMUHOKHUCIOT. XUMHUYECKHUE CBOWCTBA
AMHHOKHCIIOT Kak aM(OTEPHBIX OPTraHMYECKUX COCTUHEHHUN, pPEaKIus IOJIMKOHICHCAINH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHCIOT. CUHTE3 U TUIPOIU3
NENTUIOB.

benku kak mnpuponHsle monuMmepsl. IlepBuyHas, BTOpUYHAs W TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX MPEBPALIEHUI: pPAacTBOPEHHE
0enKOB B BOJIE, JIeHATypalusl OEKOB MpU HarpeBaHMU, I[BETHbIE peakIMM Ha OENKU, pellieHue
AKCIIEPUMEHTAJbHBIX 337ad 10 TeMaM «A30TCOJAEp)KAlllMe OPraHWYECKUE COETUHEHHS» U
«Pacno3HaBaHMe OpraHUYECKUX COCAMHEHUI.

BbicokoMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COECIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aluu, CpelHsAs MoJeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUIN — MOMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIIXIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUJIaT, MOJIMKapOOHATHI,
nosuaITHIIeHTepedTanaT). YTunuzanuus u nepepaboTKa MIacTHKA.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHna: HatypayibHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€THYECKHE (KalpOH U JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHHUs  (TedyoH, KeBiap, dBJIEKTPOINPOBOISIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



OKCIIEpUMEHTAIbHbIE METO/AbI U3YUYEHUS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIICHUE C
oOpasliaMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMacCc, KaydyKOB, peIlIeHUe
AKCIIEPUMEHTANIbHBIX 3a/a4 10 Teme «Pacrno3HaBanue miacTMacc U BOJIOKOH.

Pacuérnpie 3anaun.

Haxoxnenve MonekynsipHOH (pOpMyJbl OPraHUYECKOTO0 COSTUHEHHS [0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOU (OPMYIIBI OpPraHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHUs, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOTYKTOB peaKlUU U/WUIN UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOM (HhOPMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOICTB WM CIIOCOOOB MOJIy4YeHUS,
OIpE/IeNICHUE JI0JIM BbIXOJA IIPOyKTa PEAKIIMUA OT TEOPETUUECKH BO3MOXHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3yYEHUU opraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, TPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIH (haKT, THUIOTE3a, TEOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MO/ICJINPOBAHUE.

®usuka: marepus, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEINYHMHEI,
€MHULIbI U3MEPEHUs1, CKOPOCTb, SHEPT U, Macca.

buonorus: kierka, opranusM, sKocucTema, ouocdepa, MeTaboIn3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTepOTPOGHBIA THUI MHUTaHUS, OpoXXeHHe, (HOTOCHUHTE3, JIbIXaHWE, OCNKH,
YTIICBOJIBI, )KUPHI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mone3Hple NCKOMAaeMble, TOTLIHBO.

TexHONOrus: MUILEBbIE MPOAYKTbI, OCHOBBI PAllMOHAIIBHOTO MUTAaHUs, MOIOIIIHNE CPEICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBLIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XUMUYecKuil aneMenT. M3oronsl. CTpoeHHe 3J1eKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTUUYECKHE YpPOBHU U NOIYpPOBHU. ATOMHbBIE
opburanu. Krnaccudukarms XUMUYECKUX dIEMEHTOB (S-, p-, d-, f-anements). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OpOHTAISAM. OIJIEKTPOHHBbIE KOH(PUIypalMd aTOMOB BIIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, JIIEKTPOHHbIE
KOH(UTYpal HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucremMa XMMHUYECKUX diaeMeHTOoB [I.W.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XMUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOKHBIX BEIIECTB MO TpymHmnaMm u
nepuoaaM. 3HaueHue nepuoanyeckoro zakona /.M. Menneneesa.

XuMHu4uecKkasi CBsA3b. BUABI XMMHYECKOM CBS3U: KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas.
Mexann3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBINA. DHeprus
U JuInHA CBA3U. [[oaspHOCTH, HAIIPABIEHHOCTh U HACHIIIAEMOCTh KOBAJIECHTHOM CBsA3U. KpaTHbIe
cBsa3u. Bonopoanas cBsi3b. MeXMONIEKYIAPHBIE B3aUMOACUCTBUS.



BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX —coeauHeHusix. (CocTaB KOMIUIEKCHOTO HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBl KPUCTALTUYECKUX
peméToK (CTPYKTYP) U CBOMCTBA BELIECTB.

[lonsiTue o nucnepcHbIx cuctemax. Mctunnble pactBopsl. [IpeacraBienue 0 KOJTTOUIHBIX
pactBopax. CrmocoObl BBIpRKCHHSI KOHIICHTPAIIMM pPACTBOPOB: MaccoBas JOJS BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HaceilleHHble ¥ HEHaCBIILEHHBIE  PaCTBOPHI,
pacTtBopuMoOcTh. Kpucramnoruaparst.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEHIeCTB. |pHBUAIbHBIC Ha3BaHUs
OTJIENbHBIX MPEJCTABUTEIICH HEOPTraHUIECKUX BEIIECTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHMYECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHUS W IMPEBPALICHUS SHEPTrUU MPU XUMHUUYECKHX
peakiusx. TemnoBbie 3QPEeKThl XUMHUUECKUX peakuuii. TepMoXuMuyeckue ypaBHEHHsI.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanus u kataau3aTropsl.

OOpatumbie u HeoOpaTuMble peakuuu. XuMUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOro paBHOBecHs. DaKkTOphl, BIMSIOUIME HA MOJOKEHUE XUMHYECKOTO pPaBHOBECHS:
TeMIIepaTypa, JaBIICHUE M KOHIIEHTPAIlMU BEIIECTB, YYacTBYIOMUX B peakuuu. [Ipunuumn Jle
[TaTense.

OnekTponuTtnueckas gucconuanus. CunbHble W crnabble  2nMeKTponuthl. CTemneHb
nuccormanuu. Cpeaga BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, LIejo4yHas. BogopoaHslii
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTAaHOBUTENb. [Iponecchl OKHCIEHHST U BOCCTAHOBJIEHUS. BakHeWlne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO 2NIEeKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTaIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHUI: pa3liokKeHUE
MEepPOKCHIa BOJOPOJa B NPHUCYTCTBHHM KaTaJM3aToOpa, MOJEIH KPUCTAUIMUECKHX PEMIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS Pa3INUHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakIuu U
MOJIOKEHNUE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuogmueckoit cucrteMe xuMuueckux sneMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTpOEHHS HX aroMmoB. (Duiznyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTa/uIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bomopon. Ilomydenne, ¢uznueckre M XMMHYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTUIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenue B mpupoje, crocoObl MmomydeHus, GU3NUECKUe U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOOpOBl. BakHeHme KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJOT€HOB.
JlaGopaTopHbIe W MPOMBINIIICHHBIE CIIOCOOBI MOTYyYEHUs rajoreHoB. [I[puMeHeHne rajJoreHoB u
UX COEAUHEHM.



Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUIEHHBIE CIIOCOOBI MOMTYYEHHsI KHCIOPOAA.
Ousnueckue M XUMHUYECKHME CBOWCTBA M TNPHUMEHEHHE KHciIopoga M o30Ha. OKcuisl U
HEPOKCHIBI.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MOJNy4eHHUs, (U3MUECKHEe U XUMHYECKHE
cBorictBa. CepoBomopoa, cyiabhunbl. Okcua cepol(1V), oxcun cepri(VI). Cepuucras u cepHas
KHCTOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojnie, crnocoObl MOMydeHHs, (PU3MUECKHe U XUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M €ro coeAMHEHU. A30THbBIC
yI0OpEHUSI.

®ochop. Haxoxzaenne B mpupone, crnocoObl MoidydeHus, GU3NYECKue U XUMHUUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Ccoiu.
[Tpumenenue docdopa u ero coenunenuii. DochopHbie ya00peHUsI.

Yriepon, HaxXoXIeHHWE B TpUpoe. AIDIOTpornHble Moaudukanuu. Ddusmdeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriiepomoM. Oxcun yriepoma(ll),
okcup yriaepoaa(lV), yrompHas kuciota u e€ coiu. AKTUBHPOBAHHBIA Yrojib, aacopOLus.
Oynnepensl, rpadeH, yriaepoaHsie  HAaHOTPYyOku. [IpuMeHeHWe MPOCTBHIX  BEIUIECTB,
00pa30BaHHBIX YTIEPOJOM, M €TI0 COSAUHEHHI.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOMydeHus, (pu3nueckue u XUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coeauaenuii. CTEKII0, ero MoJy4yeHne, BUIbI CTEKIIA.

[Tonmosxxenne MeTayioB B [leproanyeckoit cucreMe XUMHYECKUX 3J1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UEK aTOMOB MeTaaoB. O0mue pu3nyecKkue CBOWCTBAa METAJLIOB.
[TpumeHneHne MeTalIoB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA Pl HampsbDkeHUH  MeTamwioB.  OOmme crnocoObl  MOTydeHHs
METaJUIOB: THAPOMETAIUTYPTHSsl, MMPOMETAIUTYPIHS, dJIEKTpoMeTauTyprus. [loHsTHe 0 KOppo3un
MeTalioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

Ob6mas xapakrepuctuka metamioB |A-rpynmer [lepuognueckoit cruCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydyenue, pusnueckue U XMMHUYECKHE CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U MX COCTUHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpynmsr [leprogudeckoit cuCTEMBI XUMHYECKHX
DIIEeMEHTOB. MarHuii M KanblMid: TMody4deHue, (QU3NYecKue U XUMHUYECKHE CBOWCTBA,
IPUMEHEHHE IPOCTHIX BEIIECTB U UX coequHeHUH. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

ATIOMUHUH: TIONTydeHre, GU3NYECKUe W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHbix noarpynn (b-rpymm) Ilepuoguueckoit
CUCTEMBI XUMHYECKUX JICMECHTOB.

Ou3nyecKkue U XMMHUECKHE CBOMCTBA XpoMa U ero coequHeHu. OKCUIbI U TUIAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U aUXpOMaThl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[TonyyeHne ¥ MpUMEHEHHE XPOMA.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHud. Baxueimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.



DuU3nYeCcKne U XUMUYECKHE CBOMCTBA Kejle3a U ero coeAnHeHnil. OKCUIbI, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonmydyenne u npuMeHeHHE KeJe3a U €ro CILIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEJIU U €€ coenruHeHuil. [lonydenne u npumeHenne
MeIU U €€ COCTMHEHUM.

[uuk: nomyuyenue, Gpu3nYecKue U XUMUYECKUE CBOMCTBA. AMGOTEpHBIE CBOMCTBA OKCUAA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHUS BEHIECTB MU MX MPEBPALICHUN: HU3yYCHUE
00pa310B HEMETAJJIOB, TOpeHue cepel, Qocdopa, xenae3a, MarHus B KUCIOPOJIE, M3yUeHUE
KoJuleKuun «MeTamibl M CIUIaBb», B3aMMOJEHCTBHE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMu KHUCIJIOT U IIeJI0uel, KaYeCTBEHHBIE PEaKI[MU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTHOHBI METAJIIOB, B3aUMOJICUCTBUE TMAPOKCHUIOB AJTIOMHHHUS U LIMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 10 TeMaM «l anoreHsn»,
«Cepa u e€ coeqmHEHUS», «A30T U Pochop 1 X coeTMHCHUSD», « MeTaITBI TJIABHBIX TOATPYIII,
«Mertamibl MTOOOYHBIX MTOATPYIIID.

XuMUA U )KU3HD.

Ponb xumun B obecriedeHHH yCTOWYMBOTO pa3BUTHUS deloBeuecTBa. [loHATHE O HAyUHBIX
METO/JaX TIO3HAHMS ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuyHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUsI BaXKHEUIIIUX
BelIeCcTB (Ha MpUMEpe MPOM3BOJCTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoMa). [IpoMblineHHbIe
CIOCOOBI MOMYYEHHsS] METANIOB M CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’KaoIeld cpeabl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuna ucCmonb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIULUHBI.

XVMHUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B OBCEAHEBHOMN KU3HU.

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

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC YI00PECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpaCKH, CTEKJIO0, KepamMuka. MaTepuaibl
JUIs1 3JIEKTpOoHUKH. HaHoTexHonorum.

Pacuérnbie 3anaumn.

Pacuérer: maccel BemiecTBa WM 00bEMa Ta3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MAacChl (00bEMa, KOTUIECTBA
BEIIECTBA) MPOJIYKTOB PEAKINH, €CIU OJHO U3 BEIIECTB HMMEET NpPHUMECH, Macchl (00BEMAa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa pPEaKllMd, €clid OJHO M3 BEIIECTB JTaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, MOJIM BBIXOJIA MPOJIYyKTa PEaKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBSA3eH MpHU U3YYEHHH OOIIEl M HeOpraHMYecKoi XMMUU B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK Y MOHATUM, IPUHATHIX B OTACJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYUYHOT'O [IUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIC TMOHSATHS: SBJICHHE, HAydHbIH (akT, rumoresa, Teopwus,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIKS, TEePUOIUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MUKPOMHUP, MAKpPOMHp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
W30TONBI, PATUOAKTUBHOCTh, MOJIEKYJa, DHEPreTHYECKUA YPOBEHb, BEIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
U3MEPEHHUSI, CKOPOCTh, IHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJu3M, MakKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YTIEBOJIbI, HYKICHHOBBIE KHCIOTBI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEPAITbI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XuMHIecKasi IPOMBIIIICHHOCTb, METAJUTYPrysi, CTPOUTEIIbHBIE MaTepHAIbI,
CEIbCKOXO035MCTBEHHOE IPOM3BOJICTBO, MHINEBas IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX penaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHU
YUYEBHOI'O IIPEIMETA

JINMYHOCTHBIE PE3YJIbTATHI

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pe3yJabTaTOB OCBOCHMS MpenMeTa «XUMHs» Ha YpOBHE CpEAHEro oouero oOpa3oBaHMs
BBIJICJIEHBI CIICAYIOIINE COCTABIIAIONINE: OCO3ZHAHUE OOYYAIOUIMMHUCS POCCUHMCKOM IpaXkIaHCKON
UJICHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPEEICHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb M  CIHOCOOHOCTh  OOYyYaroIIMXcs
PYKOBOJICTBOBATbCSl IPUHATBIMU B OOLIECTBE INpPaBUIAMU U HOpPMaMH IOBEACHUS; HaIUUHe
IIPaBOCO3HAHUS, SKOJIOTHYECKOW KYJIBbTYPBI; CIIOCOOHOCTh CTaBUTh EJIN U CTPOUTH >KU3HEHHBIC
TUIaHBI.

JIMuYHOCTHBIE PE3yJIbTAThI OCBOCHUS INpenMeTa «XUMUS» OTPaXaroT CPOPMHPOBAHHOCTH
OIBITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00YYaIOLIMXCs B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE PE3yJbTAThI OCBOCHUS INpenMeTa « XUMUS») OTPaXaroT CPOPMHPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTHYECKOM JEATEIEHOCTH O0OYYAIOLINXCS B TIPOLIECCE PeaTn3alliu
00pa30BaTeNIbHON AEATENbHOCTH, B TOM YHUCJIE B YACTU:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

OCO3HAHMSI O0YYAIOIIUMICS CBOMX KOHCTHUTYIIHOHHBIX IPaB U 00S3aHHOCTEH, YBaKECHUS K
3aKOHY U TPaBOTIOPAIKY;

NpPEICTaBICHNUS O COLHUAIBHBIX HOpMax M MpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHWH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTH MPH CO3JAHUH YYEOHBIX IPOCKTOB,
pelIeHnn y9eOHbBIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMS, JIOTHKY U apTyMEHTBI IPYTUX
IpY aHaJIN3€ pa3IMyHbIX BUJOB yUEOHOM NesATEIbHOCTH;

2) NaTpHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOMICHUS K HMCTOPUYECKOMY M HAYYHOMY HACJIEIUIO0 OTEYECTBEHHOMH
XUMHUU;

YBa)KE€HHUsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUM U TNMPAKTHUECKOTO MPUIOKESHUS
XMUMHH, OCO3HAHHSI TOTO, YTO JaHHBIE HAYKH €CTh pPe3yJbTaT JUINTENbHBIX HaOJIIOJICHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YUEHBIX U TPAKTUKOB,;

UHTEpeca M T[03HABaTEIbHBIX MOTHMBOB B IMOJyY€HHMM M TOCIEIYIOLIEM aHaIu3e
UH(OPMALIUHU O TIEPEIOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€UeCTBEHHOW XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMSI, STHYECKOT'O TIOBEIICHHS;

CIOCOOHOCTH OLIEHUBATh CUTYyalldW, CBSI3aHHBIE C XWMHYECKUMHU SIBICHUAMH, U
OPUHUMATh OCO3HAHHbBIE PELICHUs, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIIGHUBATh CBOE TIOBEJCHHWE M IIOCTYNKH CBOWX TOBApUIICH C MO3WIMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS ITOCIEICTBUH MTOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

MOHMMAHUS LIEHHOCTEH 3/10poBOr0 M Oe3omacHoro obpasza >KHW3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3NYIECKOMY U TICHXHYECKOMY 3JI0POBBIO;



coOoIeHnsT MpaBmwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHWMAHUS [IEHHOCTH TIPAaBWJ WHAMBHIYyAILHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOH KOMIIETCHTHOCTH B y4€OHO-HCCIIEIOBATEIbLCKOM JIESITEIIbHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCILHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILHUATbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YYCHHIO MPOQPECCU pa3IudHOro poja, B TOM 4YHCIIEC Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHAYaJIbHOM TPACKTOPUH OOpa3oBaHUA,
Oynyueit mpodeccuu U peaan3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI100aJLHOTO XapaKTepa SKOJOTHUYCCKUX MPOOJIeM, BIMSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HENPUSATHS JIEHUCTBHM, MPUHOCIIIMX BPEA OKPY’KAIOIIEH MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCTEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHMS PYKOBOJACTBOBATbCS HMMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKd U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIEeNU(PUKA XWUMHUH KakK HayKd, OCO3HaHUs €€ poin B (HOPMUPOBAHHUH
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY KaroIIeM
MHpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pEIIeHUH TPOOJIEM COXPaHEHHS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOM 0aszbl MaTepuaIbHOU
KYJbTYpPBI, B PELICHUH II00ATBHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
00ecreueHnH yCIOBUM YCTICITHOTO TPYJa M SKOJOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HAaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCITOJIB30BATh MOy4aeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOHCXOIIIINX B HEM H3MEHEHHIA,
YMEHHUS JieJIaTh 000CHOBAaHHBIC 3aKIIFOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C IIEJIBIO MOTYYCHUS JOCTOBEPHBIX BEIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BAaTh XMMUYECKHUE 3HAHUS JIUISl PELICHUS TPOOIIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIUSIX;

UHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM IeATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iInyHbIX cdepax MnpoecCHOHATBHON
JESTEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbHI

MeranpeameTHele pe3yabTaThl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IFI MHPOBO33PCHUA 06yqa101m/1xca MCKIAUCHUIITIMHAPHBIC
(MeXmnpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOU KapTUHBI MUPA
U crieruuKy METOJIOB NTO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
9HEprus, SIBJICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOII0ICHUE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHE);

yHUBEpcaJbHble  y4yeOHble  JIeHCTBUS (mo3HaBaTeIbHEIC, KOMMYHUKaTHBHBIE,
perynatuBHble), oOecneunBaromue (opmupoBaHue (QPYHKIMOHAIBHONH TIpaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIMXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCs  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUITMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS W YHUBEpCalbHble y4eOHbIe ACHCTBHS B IO3HABATEIBHOW U
COLIMATILHOM MTPaKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYIATUBHBIMHA ILCﬁCTBI/IﬂMH.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

1) 6a3oBbIe JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyalM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpeIeNATh LENH JeATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUHU HX JOCTHIKCHHUS,
COOTHOCHUTH PE3yJIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

HCIIOJIB30BaTh IIpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU yCTaHaBJIMBATb KX B3aUMOCBA3b, HUCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKAIIMY BEIIECTB M XUMUIECKUX PEAKIIHIA;

YCTaHaBJIMBAThL NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHYACMBIMU SABJICHUSAMMU,

CTPOUTH JIOTUYECKUE PpaCCYKIEHUS (MHIYKTHUBHBIC, JAECTyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUpPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

IMPUMCHATE B MNPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHUH CHUMBOJUYCCKHE (3Ha1<013},1e)
MOJIeNIH, TIPe00Pa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XuMH4eckass (opMmyna, YypaBHEHHE XHMHUECKOH peakiMu — TpU pElIeHUd Y4eOHBIX



MO3HABATENIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIE MPEICTABICHUS
JUTSI BBISIBIICHUS XaPAKTEPHBIX MTPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TO3HAHUS BEILIECTB M XUMUYECKUX PEaKIU;

dopMynupoBaTh LEIM M 3aJayd  HCCIEAOBAHUSA, HCIOJB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
TSt QOPMHUPOBAHUS TUITOTE3BI IO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQJIETh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUA M TPOBEACHUS YUYCHHUECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIO/IaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS U BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npUOOpeTaTh ONBIT YYCHHUECKOH HCCIeIOBATEIbCKOW M MPOEKTHOM AesITeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/IOB peIICHUs
MPaKTUYECKHX 3a/1a4, MPUMEHEHHUIO Pa3IUYHBIX METOJIOB ITO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3NUYHBIX HCTOYHUKAX HHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble TmocoOus, pecypcel MHTepHerTa),
AHAIM3UPOBATh HWH(MOPMAIIMIO PA3IMYHBIX BUIOB W (HOPM TIPEICTABJICHUS, KPUTUYCCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHbIE METOABI HpPU IOHCKE U O0TOOpe
nHpopmaluu, He0OXO0AUMOM ISl BBIMOTHEHHUS YU€OHBIX 3a7a4 ONPEIeIEHHOTO TUTIA;

PHOOPETaTh OMBIT WCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (hopMy mpencTaBieHuss HHPOPMAIH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KAaueCTBE CPEICTBA MpU paboTe C XUMHYECKOM
uH(poOpMalliel: TPUMEHSATh MEXIpeAMeTHbIe ((U3nuecKkue M MaTeMaTH4ecKHe) 3HakKu |
CUMBOIIBI, hopMyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBHUS:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJae€MOW TE€MBI B XOJI€ AUAJIOTa U/WUIN TUCKYCCHH,
BBICKA3bIBaTh HJeU, (HOPMYIUPOBATH CBOW MPEIJIOKEHUS OTHOCUTEIHHO BBIMOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C TMPE3EHTAIel pe3yIbTaTOB MO3HABATEIBHOW AEATEIHHOCTH, MONYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU BBIIOJIHEHHMH XHUMHUYECKOIO
HKCIIEPUMEHTA, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOro MpoekTa, U (POpPMyIHpPOBaTh BBIBOJBI MO pPe3yJbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUM MyTEM COTTIACOBAHMS MMO3UIIMI B X0 00CYKICHUS U 0OMEHAa MHCHHSIMH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIEe 1eiiCTBUSA:

CaMOCTOSITENIbHO TJIaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIBHYIO JEATEIbHOCTb,
onpezenss €€ UeNU U 3aJlayd, KOHTPOJIUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
mpeyiaraeMblii aIrOPUTM JCUCTBUN TIPU BHITIOJHEHHHM y4E€OHBIX M MCCIENOBATENBCKUX 3aad,
BbIOUpaTh HanOomee Y(h(HEeKTUBHBIN CIIOCOO WX PElIeHUs ¢ YU4ETOM MOTyYeHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYCCKUX PEAKITUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb JIEATEILHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOIICHKHU.



NPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI 10 XMMUU Ha yriyOJEHHOM ypOBHE Ha
ypOBHE CcpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHe Ui Y4eOHOro mpeaMera
«XuMHs» HaydHbIC 3HAHUSA, YMEHHS U CIIOCOOBI NCHCTBHIA MO OCBOCHHIO, MHTEPIIPETALUU H
peoOpa30BaHUI0 3HAHHIA, BHIIbI ACATSIBLHOCTH 110 MOJYYCHHIO HOBOTO 3HAHUS M MPUMCHEHHIO
3HAaHUU B PAa3IMIHBIX y‘-IeGHBIX CUTyalusaXx, a TAaKXKC B PCAJIbHBIX XU3HCHHBIX CUTYyalUsIX,
CBSI3aHHBIX ¢ xXxuMueHd. B mnporpamMme 1o XUMHUHU MPEAMCTHBIC PC3YJIbTaTbl MPCACTABJIICHBI 110
rojiaM U3y4eHHsI.

10 KUIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckasi XuMHUs OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe M 3HAYCHMHU OPraHUYECKOM XHUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ POJM B 00ECIeUeHUN YCTOWYHBOTO Pa3BUTHsI YEIIOBEUECTBA B
peuieHur MmpooJIeM 3KOJIOTHYECKOM, YHEPreTUYECKON M TMHUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpPUAIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECIECUEHUU
paloOHaIBHOTO MPUPOJIONONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOILIEH KYIbTYphI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOIINE
HOHATHS — XMUMHYECKHI DJJIEMEHT, aToM, SIIPO M OJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aTOMa, TMOpUIW3alvs aTOMHBIX
opOuTaned, HMOH, MOJIEKyJa, BaJ€HTHOCTb, 3JEKTPOOTPHUIATEIbHOCTb, CTENEHb OKHUCIIECHUS,
XUMHYECKasl CBsI3b, MOJIb, MOJIIpHAasT Macca, MOJIAPHBIM OO0BEM, YIJIEPOAHBIN CKeJNeT,
GbyHKIIMOHAIbHAS TPYINa, pajuKai, CTPYKTypHble (Qopmymbl (pa3BEpHYTHIEC, COKpAIIEHHEBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAas (TeoMETpUuecKas, ONTHYecKas),
MU30MEpbI, TOMOJIOTHYECKHN DS, TOMOJOTH, YIJIEBOJOPOABI, KUCIOPOA- M a30TCOJEpKAIlHe
OpraHMYECKHUE COEIUMHEHMsI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoaudeckuii 3akoH J[. M. MenneneeBa, Teopusi CTpoeHUs
oprannyeckux BemiectB A. M. byrtnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHHUS U TIPEBpAIlCHHs] DSHEPTUM TPH XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUSA, JICKAIIUEe B OCHOBE MOHUMAHUS
NPUYMHHOCTY M CHUCTEMHOCTH XUMHYECKHMX SIBIIGHUM, TPEJICTABICHUS O MeXaHu3Max
XUMUYECKUX PEaKUWid, TEPMOJUHAMUUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB W TPYIMI aTOMOB B MoJieKyJlax (MHAYKTUBHBIA U
Me3oMepHbIi 3 dexTr, opueHTanTsl | 1 Il poxa); dakromornyeckue cBeIeHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIb30BaHUH BAXKHEUIIINX OPTaHUYECKUX BEIICCTB B OBITY
U TIPAKTHYECKON JMEATENhbHOCTH YENOBEeKa, OOIMMUX HAy4YHBIX MPUHIUNAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOIIA, TEPEPAOOTKU HEPTH );

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISITh XapaKTEPHbBIC MPU3HAKU MOHATHH, YCTaHABIIUBATh
WX B3aMMOCBSI3b, HCIIOJB30BAaTh COOTBETCTBYIOIINE MTOHSATHS MPU OMMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKUX COETMHEHUIA;

c(hOpMUPOBAHHOCTh YMEHUH:

WCITOJTH30BaTh XUMUUYECKYIO CUMBOJIMKY JJISI COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKUX BEUIECTB;

COCTAaBJISITh ypPaBHEHUSI XUMHUYECKUX pEaKUMd ¢  pacKpblBaTb HMX CYUIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMI  MOCPEIACTBOM  COCTABJICHUS  AJIEKTPOHHOIO



OanmaHca ITHX peaklUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX IOJHBIX U
COKpAaIlEHHBIX HOHHBIX YPAaBHECHMIA;

WU3TrOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKMX BEINECTB Ul MIUIKOCTPalUU UX
XMMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAAIC)KHOCTh U3yUEHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBYy M CTPOSHUIO K ONpPEAeNEHHOMY KJIACCy/TpyIINe COSTUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremarndeckoir HomeHknarype (IUPAC) i mpuBOIUTh TpUBHAJIbHBIC HA3BAHUS
JUIs  OTAENbHBIX IPEICTaBUTEJIEH OPraHUMYeCKUX BEINECTB (ITUJICH, AalleTWIEH, TOJYyOl,
[JIMUEPUH, STWIECHIJIUKOIb, (QeHos, (opMalbleruj, aueTaabAerul, aleToH, MypaBbUHAs
KHMCJIOTA, YKCYCHAas KHCJIOTa, CTEapUHOBAs, OJICMHOBAs, INAJIbMUTHHOBAs KUCJIOTHI, TJIULUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHIIINH, TUBHHUI, U30TIPEH, XJIOPOIPEH, CTUPOI U APYTHE);

Cc(OPMHPOBAHHOCTE YMEHHS ONPEACHATh BHUJA XUMHUECKOW CBA3M B OPraHUYECKHUX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBs3b, BOJOPOHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTb COCTaB, CTpPOEHHE, (U3MUECKUEe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
AJIKaHOB, LHKJIOAJIKAHOB, AaJKECHOB, AJKAJWCHOB, AJKWHOB, APOMATUYECKHUX YTIEBOIOPOJOB,
CIMPTOB, AJlbJETUJOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIIOKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXAPHUIOB),
WUTIOCTPUPOBAaTh T'€HETUYECKYI0 CBSI3b MEXKIY HHMMHM YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIHUH C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOpMYII;

c(OPMHPOBAHHOCTh yMEHUS TOATBEP)KIaThb HAa KOHKPETHBIX IPHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KpPaTHOCTU M THUIa
KOBaJIEHTHOM CBSI3U (O- U T-CBSI3U), B3aUMHOIO BJIMSTHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTb MCTOYHUKH YIJIEBOJOPOIHOIO CHIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOObI €ro MepepadoTKM W MPAKTUYECKOe NpPUMEHEHUE
IPOJYKTOB NEPEepabOTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJaxX
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIMPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHUS NPUMEHSATb OCHOBHBIE  ONEpPAlMM  MBICIUTEILHON
JEeSATENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHME, OOOOLICHHE, CHUCTEMaTH3alHI0, BBISIBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBS3E€H — /711 U3yUEHHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUii;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSAMU U
NpPEJCTAaBICHUAMU JIPYTHX €CTeCTBEHHO-HAYYHbIX IpPEAMETOB i Oojiee OCO3HAHHOTO
MIOHUMAaHUs CYIIHOCTH MaTE€pUaJIbHOIO €IMHCTBA MHPA, MUCIOJIB30BAaTh CUCTEMHBIE 3HAHUS I10
OpraHUYECKON XMMHUU IJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHUM, HMEIOUINX €CTECTBEHHO-
Hay4yHYIO IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACUEThl IO XUMHUYECKUM (opmyram u
YpaBHEHUSM XHMHUYECKUX PEaKIHH C MCIOJb30BaHMEM (DU3MUECKHX BEIUWYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapPaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO HAXOXKACHUIO XUMHUYECKOW (OPMYJIbl BELIECTBA 110 M3BECTHBIM MACCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTAM CTOPaHHUs, INIOTHOCTH Ta3000pa3HbIX BEIECTB;



Cc(OPMHPOBAHHOCTb YMEHHH: IPOTHO3MPOBATh, aHAIU3UPOBATh U OLEHUBATH C MO3MLUHN
HKOJIOTHYECKOM 0€30MacHOCTH MOCHEACTBUS OBITOBOM W MPOU3BOJICTBEHHON JESTEIBLHOCTH
YeJI0OBEKA, CBSI3aHHOW C IepepadOTKOM BEIECTB, MWCIIOJIb30BAaTh IIOJIyYEHHbIE 3HAaHUSA IS
HPUHATHS TPAMOTHBIX PEIIEHUH TPo6IeM B CUTYalUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHUM: CAMOCTOSITEIHO IUIAHUPOBATh M MPOBOAUTh XUMHUYECKUH
AKCIEPUMEHT (IIOJyUYEHHUE U U3yUEHUE CBOMCTB OPraHNYECKUX BELIECTB, KAUECTBEHHBIE PEaKLUU
YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB U KHUCIOPOACOAEPKAIUX OPraHUYECKUX BEILECTB,
pellIeHHe HSKCIEPUMEHTAIBHBIX 3aJad 110 PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C
coOuo/ieHeM TMpaBuil  0e30macHOro  oOpallleHMsT € BEleCTBaMU M J1a0OpaTOpHBIM
obOopynoBanueMm, (HopMyIUpOBaTh IENIb HCCICIOBAHUSA, MPEACTABIATh B Pa3iIu4yHON (opme
pe3yibTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U OLICHUBATh UX JTIOCTOBEPHOCTS;

c(OPMHPOBAHHOCTb YMEHHIA:

coOuro/1aTh MpaBUJIa HKOJOTHYECKU 11€JIeCO00pa3HOro MOBEICHUS B OBITY M TpPyIOBOH
JIEATEIPHOCTH B LEJAX COXPAHEHUS CBOETO 310POBbs, OKPYKAIOLIEH INPUPOIHOM Cpelbl U
JOCTHKEHMS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HABaTh OIACHOCTb TOKCHUYECKOI'O JCUCTBHUS Ha JKUBBIE OPraHU3MBbl ONPEICIIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblca nokasatess [1IK;

AHIN3UPOBATh  L€I€COO0Pa3HOCTh  NPUMEHEHHMsS]  OpraHMYECKHUX  BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILLIEHUS PUCK-TI0/Ib3A;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH LEJICHANPaBIECHHBIH IMMOMCK XMMHUYECKON
UHGOpPMALlMU B Pa3IMUYHBIX HUCTOYHUKAX (HayuHas M ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoil MH(popmanuu, VHTEpHET W apyrue), KPUTUYECKH aHATU3UPOBATh XHMHUYECKYIO
uH(popMalLnIo, rnepepadarbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON yueOHOM
3aJadueil.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmass u HEOopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OPMHPOBAHHOCTb MPEICTABICHUN: O MAaTEepHAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSAX
U IIO3HABACMOCTH SIBJICHUN INPHUPOABI, O MECTE€ U 3HAYCHUM XMMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ posii B 00€CIeYeHUH YCTOWYMBOTO Pa3BUTHS, B PELIEHUH MPOOJIEM 3KOJOTUYECKOMH,
HHEPreTUYECKO M TNHIIEBOH O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/IaHUU HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHMKOB  OHEprMM, B  OOECINEYEHUH  palMOHAIBLHOTIO
PUPOONOIb30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U 001l KYJIbTYphl YeNIOBEKa, a TAKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJATAOIINE
MOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIBI, JJIEKTPOHHAsE 000JI0YKa aToma, S-
, p-, d-aroMHBIE OpOWMTAIM, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aToMma, TUOpHIH3anus
aTOMHBIX OpOWTaneil, MOH, MOJEKyJla, BaJE€HTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHUCJIGHHS, XUMHUYecKas CBs3b (KOBaJIEHTHas, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KPUCTAJIIIMYECKAsT PEIIETKA, XUMUYECKas peakUus, pacTBOp, SJIEKTPOJIMTHI, HEIIEKTPOJIUTHL,
JJIEKTPOJIUTUYECKAsd  AUCCOLMALUA, CTENEeHb JUCCOLMALMM, BOJOPOAHBIA  IIOKa3arTellb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOI 3(h(PEKT XMMUUECKON peaklny, CKOPOCTh XUMHUECKON
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPHUM U 3aKOHBI (Teopus DIEKTPOIUTUUYECKOU
aucconuanuu, nepuoaudeckui 3akoH .M. MeHneneeBa, 3aKOH COXPaHEHMsI MacChbl BELLIECTB,
3aKOH COXPAaHEHMs U MPEBpAIllEHUs] YHEPIMM IPU XUMHUYECKHX PEaKLUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOUIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH A3bIK XUMUH,



MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUE B OCHOBE NMOHUMAHUS NMPUYMHHOCTH U CHCTEMHOCTHU
XUMUYECKHUX SIBJIICHUM; COBPEMEHHBIC IPEACTABICHUSA O CTPOCHHUM BEIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJIIPHOM M  HAJIMOJICKYJSIPHOM YPOBHSX; IPEIACTaBICHUS O MEXaHU3Max
XUMUYECKUX pPEaKUuid, TEPMOJMHAMHYECKMX U KHHETHYECKUX 3aKOHOMEPHOCTSAX MX
NPOTEKaHUs, O XHUMHYECKOM DPAaBHOBECUH, pacTBOpaXx M  JUCIEPCHBIX CUCTEMAX;
(bakTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH M 0€30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW MIEATEIBHOCTH YeJOBEKa,
00LIMX HAYyYHBIX IPUHLUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTepHbIe MPU3HAKU MOHSITUN, YCTAHABIMBAThH
UX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATHUS IPU ONHUCAHUM HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHUSI HCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHUKY JUISI COCTABIICHUS
dbopMynl BelIeCTB W YpaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMATHUECKyI0 HOMEHKIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHHS OT/ICIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEIENISATh BAJIEGHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUYECKUX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJICHTHAs, MOHHAs, METaJUIMYECcKas,
BOJIOPOJIHAS ), TUI KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTb CBOICTB BEILIECTB OT BHJA
XUMHUYECKON CBSA3M U TUIA KPUCTAJUIMYECKOM pEIIETKH, OOMEHHBIM U JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIACCHU(PUIMPOBATh: HEOPraHHMYECKHE BEIIEeCTBA IO HX
COCTaBy, XMMHMYECKHE PEaKLUU IO PA3IUYHBIM NpPU3HAKaM (YUCILy U COCTAaBY pearupyrouiux
BEIIECTB, TEIUIOBOMY J3(P(eKTy peakuuu, H3MEHEHHIO CTENEHEeW OKHUCICHHS 3SJIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTaju3aTopa U JApYrHe); CaMOCTOSTENbHO BBIOMPAaTh OCHOBAaHUS U
KPUTEPHH IS KJIacCU(UKAIIUHN N3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICT Tiepuoauyeckoro 3akona JI. .
MengeneeBa U JI€MOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOILYIO, OOBSCHUTEIbHYIO U
HIPOTHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTE€pPHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHYECKHX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepumommueckon cucremsr JI.H.
MeHieneeBa, UCNOIB3ys MOHATHS «IHEPTETHUECKUE YPOBHU», «IHEPreTUYECKHE MOJYPOBHU»,
«S-, p-, d-atomMHBIe OpOUTANN», «OCHOBHOE U BO30YXIEHHOE HSHEPreTUUCCKHUE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMMUYECKHX OJJIEMEHTOB M UX
COEMHEHMH 10 niepuojaM U rpymnmam Ilepuoguueckoii cucremsl [. . MenneneeBa, BaJl€HTHBIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepH30BaTh (OMHCHIBATh) OOIIME XUMHYECKUE
CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB, IMOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKON CBS3U
MEXy HEOPTaHMYECKMMU BEIIECTBAMH C IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKHUX
peaKkImii;

c(OPMHPOBAHHOCTh YMEHHS PACKPbIBaTh CYIIHOCTbH: OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii MOCPEICTBOM COCTABIICHHS HJIEKTPOHHOIO OajlaHCa 3TUX peakIUil; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBJIE€HUS HX IOJHBIX M COKPALIEHHBIX HOHHBIX YpaBHEHHUH; peakuuil
TUAPOJIN3A; Peakuil KOMIUIEKCOOOpa3oBaHMs (Ha MpUMEPE T'HIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OPMHPOBAHHOCTh yMEHUSI OOBSCHATh 3aKOHOMEPHOCTH MPOTEKaHUS XHUMHUYECKHX
peakuMii ¢ y4€TOM HX DSHEPreTHYECKUX XApPAaKTEPUCTUK, XAPAKTep HM3MEHEHHsI CKOPOCTH



XUMHYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKe XapakTep CMEIEHUs
XUMHUYECKOTO PAaBHOBECHUSI 1101 BIUSIHUEM BHEIIHUX Bo3nencTBul (mpunuun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BATh XUMHUECKUE PEAKIINH, JISKAIINEC B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHUS] CEPHOW KHUCJIOTBHL, aMMHakKa, OOIIue Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCOO0Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBILIUIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TI0/Ib3;

c(OpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAYYHOTO TIO3HAHUS SIBJICHUN
npupoabl — HaOMIOJEHHe, U3MEpPEHHe, MOJEIHPOBAHUE, SKCIEPUMEHT (peajbHBli U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS MPUMEHSATh 3TH 3HAHUA NpU
OKCIIEPUMEHTAILHOM WCCIEAOBAHUN BEIIECTB M JUIS OOBSCHEHHS XWUMHUYECKHUX SIBIICHUH,
MMEIOLUX MECTO B PUPOJE, TPAKTUUECKON JEATEIIBHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUSAMU U
MPEJCTaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB st 0ojlee OCO3HAHHOTO
MMOHUMaHUs MaTEPUAIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHMS TIPOBOJUTE PACUETHI: C UCIIOIB30BAHUEM TOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIICHTPAIM»; MAacChl BellecTBa min o0bEma rasa
M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE WM O0BEMY OJJHOTO M3 YUACTBYIOUIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO d(PdeKTa peaklnu; 3HAYCHNsT BOJOPOJHOTO IMOKA3aTelNsi paCTBOPOB KHCIIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLUAINM; MacChl (00BEMA, KOJTUYECTBA BEIECTBA)
MPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJIE PACTBOpPA C ONpPEACIEHHON
MacCcOBOHM JI0Jie pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); 0NN
BBIX0/Ia TPOJYKTA PEaKIUN; O0bEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENBHO IJIAHUPOBATh U MPOBOJUTH XUMHUYECKHI
HKCIIEPUMEHT (MIPOBE/IEHNE PEaKIMii HOHHOTO OOMEHa, MOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEILECTB, ONPEIEICHUE CPEIbl PACTBOPOB BEIIECTB C IMIOMOIIBI UHAUKATOPOB,
W3y4YeHUE BIIUSHHUS PA3IUYHBIX (PAaKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH, peIIeHue
AKCIIEPUMEHTANIbHBIX 3a/ad 1o TeMaMm «Metamis»y u «Hemeramib») ¢ coOMtoIeHeM MpaBUl
Oe3omacHOro oOpalieHus C BellecTBaMH U JabopaTopHBIM 000pyAoBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENIOBAaHUS, TMPEACTaBIATh B pPa3NUYHOM (opme pe3ynbTaThl SKCIEPUMEHTA,
AHAJIMU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHMIA: COOIIOATh MpaBUiia MOJb30BAHUS XUMUYECKON TOCYI0N U
nabopaTopHbIM 000pyAOBaHKEM, OOpallleHusl ¢ BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKIUSIMHU
M0 BBIMOJHEHUIO J1a0OPATOPHBIX XUMHUYECKUX OIBITOB, SKOJOTHYECKH IIeIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYIOBOM JESATEIBHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/J0POBBS,
OKPYXAaIoIIel MPUPOJAHON Cpeabl M AOCTHKEHUS €€ yCTOMYMBOIO pPAa3BUTHS, OCO3HABATh
ONACHOCTh TOKCHYECKOI'O JECMCTBHUS HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTaHUYECKUX
BEILECTB, TOHUMas cMbIca nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TOWCK XHUMHYECKOMN
uH(pOpMalliK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelcTBa
MaccoBoil uHGopMmaruu, WHTEepHET W JApyrue), KPUTUYECKH AaHATU3UPOBATh XHUMHUYECKYIO
uH(popMaIrio, repepadaTriBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C TMOCTaBICHHON yueOHOU
3agaden.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

KoaunuecTtBo
qacoB

JuekTpoHHbIe (UUGPOBHIE)
o0pa3oBaTe/ibHbIE PeCypPChI

Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

[Ipenmer opraHM4ecKod XHMUU.

11 Teopus cTpoeHHsT OpraHUYECKUX 8 bubmiorexa LOK
coeuenuii A. M. Bynieposa https://m.eds00.ru/d69df650
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHble YIIIEBOAOPOIBI — 5 bubnmnoreka HOK
AJIKaHbI, [IMKJI0AJIKAHEI https://m.edso00.ru/d69df650
29 HenpenenbHple  yrieBoaopoab: 14 bubnuoreka LHOK
AJIKEHBI, aJIKaJIMEHBI, AJIKHHEI https://m.edso00.ru/d69df650
53 ApomaTuueckue  yrieBoAOpOAbl 8 bubnuoreka LHOK
(apensr) https://m.edso00.ru/d69df650
24 [IpupoaHbie VUCTOYHHUKHU 4 bubnmnoreka HOK
YIJIEBOJIOPOIOB M UX TepepadoTka https://m.edso0.ru/d69df650
25 lNanorennpon3BoHbIE 4 bubnuoreka HOK
YIJIEBOIOPOIOB https://m.edso0.ru/d69df650
Uroro mo pazneny 35

Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAuHeHUs

bubnuoreka HOK
A ) 11
3 Crpret. deriox https://m.eds00.ru/d69df650
KapOonunbsHbie COCTMHEHUSI:
3. abJET U u KETOHBI. 21 bubnuoteka HOK
' KapGonoBbie kuciothl. CloKHBIE https://m.edso0.ru/d69df650
a¢upsl. XKupsl
bubnuoreka HOK
3.3 v 9
HICBOMH https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnea 4. Aszorcoaepikanue opraHu4ecKue coeJUHEeHHUs
bubanoreka HOK
4.1 A LA .b 12
ML AMHHOKHEIOTRL HETH https://m.edso0.ru/d69df650
Hroro no pazneny 12
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Pa3znea 5. BbicokoMOJIEKYJISIPHBbIE COEINHEHUS

51 BricokomonekysipHbie 6 bubmuoteka HOK
' COCIUHCHUS https://m.eds00.ru/d69df650
Hroro mo pazaeny 6
OBUIEE KOJIMYECTBO YACOB IIO 102

[TPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3jiesioB U DJIeKTPOHHbIE (undposbie)
Ne i/m KoauuyecTBO
TeM MPOrpaMmabl o0pa3oBaTe/ibHbIE PeCYpPChI
4acoB
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue aToma.
11 Mmoo eneres 0 BuSmorera L{OK
' PHOA https://m.edsoo.ru/2dd57f24
XUMHYECKHUX DJIEMEHTOB [].
H. Menneneena
19 Crpoenue BEIIlEeCTBA. 11 bubnuoreka LHOK
' MHuoroo6pasue BeliecTB https://m.edsoo.ru/2dd57f24
bubmnoreka HOK
1. X 1
3 HMHECIHE peakitin o https://m.edso0.ru/2dd57f24
Uroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumusi
bubnuoreka [HOK
2.1 H 31
CMETAILIR https://m.edsoo.ru/2dd57f24
bubmnoreka [HOK
2.2 M 23
CTaIet https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pasznen 3. XumMus 4 :KM3Hb
31 Metoapl MO3HAHUS B XUMHH. 9 bubnuoreka HOK
' XUMHS U )KU3HB https://m.edsoo.ru/2dd57f24
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB IIO 102
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