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HHOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamma mo XMMUU Ha YPOBHE CpeaHEro o0Iiero oopaszoBaHus pazpaborTaHa Ha ocHoBe DenepasbHOro 3aKkoHa OT 29.12.2012 Ne 273-03 «O06 o0Opa3oBaHuU B
Poccwuiickoit @eneparum», TpeOOBaHUH K pe3ybTaTaM 0CBOeHUS (eaepaibHOi 00pa3oBaTensHON MporpaMMel cpeanero obinero oopazoBarmus(POIl COO), npeacraBaeHHBIX
B ®enepansHOM rocynapcTBeHHOM oOpazoBatensHoM ctangapte COO, ¢ yuérom Konnenuun npenogaBanusi yaeOHOTo npeaMeTa « XUMUs B 00pa30BaTeIbHBIX OpraHU3alusix
Poccuiickoit @enepanyn, peann3yomux 0OCHOBHBIE 00pa3oBaTeIbHbIC MPOrPaMMBbI, 1 OCHOBHBIX MOJNIOKeHUH «CTparerun pa3BuTHs Bocnutanus B Poccuiickoit denepanuu Ha
nepuox 1o 2025 roma» (Pacnopstxenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusl Ha ypOBHE YIIyOJEHHOTO M3y4YEeHHS 3aHUMAeT BaKHOE MECTO B CHUCTEME ECTECTBEHHO-HAaydHOro oOpaszoBanus yuammuxcs 10-11 xiaccoB. M3ydenue mpenmera,
peanuzyemMoe B yCcIOBUAX TU(PEpeHINPOBAHHOTO, TPOMUIBHOTO 00y4YeHusl, MPU3BaHO 0OecneunTh 00111e00pa3oBaTe/IbHyI0 U OOIIEKYIETYPHYIO MOATOTOBKY BBIITYCKHHUKOB
IIKOJIbl, HEOOXOAUMYIO JUISl aJalTally UX K OBICTPO MEHSIOIUMCS YCIOBHUAM XHU3HU B COLIMYME, a TAKOKe AJISI IPOAOJDKEHUST OOy4eHHs B OpraHu3auusix npoeCcCHOHaIbLHOIO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBIISIETCS] ONHON M3 IPHOPUTETHBIX JTUCLUIUINH.

B nporpamme mo XuMuHM HazHaueHHE MpeAMETa «XUMHs IMOJIydaeT MOAPOOHYI0 MHTEPIPETAlUI0O B COOTBETCTBUM C OCHOBomonaramomuMu nojgoxenusmu ®I'OC COO o
B3aUMOOOYCIIOBIICHHOCTH LIeJIeH, COACpKaHMsI, Pe3yabTaTroB 00yueHHs u TpeOOBaHUI K YPOBHIO MOJITOTOBKH BBITYCKHUKOB. CBHICTETLCTBOM TOMY SIBJISIFOTCSl CIICAYIOIIUE
BBINIOJTHSIEMbIE IPOTPAMMOH 110 XMMUHU (PyHKIIHU:

¢ MH(POPMALMOHHO-METOAMYECKAS, peann3alusl KOTOpOH oOeclieunBaeT MoIyueHHe PeACTaBICHHAS O LENsIX, COACPKaHuHU, OOIIel cTparerud oOydeHHsl, BOCIIUTaHHUS U
pa3BuTHA 00YyHaIOLIMXCS CPEICTBAMY TIPEIMETa, H3y4aeMOro B paMKaX KOHKPETHOTO MPOQUIIS;

e  OpraHM3alMOHHO-IUIAHUPYIOIIAs, KOTOpas MpeayCMaTpUBaceT ONpEAeCHUe: MPUHIMIIOB CTPYKTYPUPOBAHUS M IOCIEIOBaTENbHOCTU HU3y4YeHHs Y4eOHOTro marepuana,
KOJIMYECTBEHHBIX M Ka4€CTBEHHBIX €r0 XapaKTEPUCTHK; MOAXOJO0B K ()OPMHUPOBAHUIO COIEPKATEILHON OCHOBBI KOHTPOJISI M OLCHKH 00pa30BaTelbHBIX NOCTHKEHHUH
o0y4Jaronuxcs B paMKax HTOTOBOM aTrTecTaliu B (JopMe TUHOTO TOCYAapCTBEHHOTO SK3aMeHa 110 XUMHUH.

[Iporpamma st yrimyOIaEHHOTO U3yUEHHS] XUMUH:

e YCTaHABIMBaeT HMHBAPHAaHTHOE MPEAMETHOE coAep)KaHUe, O0s3aTesIbHOE ISl M3YUYCHUS B PaMKax OTAEIBbHBIX Npouied, NMpeaycMaTpUBAaeT pacHpeneieHue MU
CTPYKTYpHpPOBaHHE €ro IM0 KJaccaM, OCHOBHBIM COJlep KaTelIbHBIM JIMHUAM/pasziesiaM Kypca,

e Ja€T mpUMeEpHOE pacnpelielieHre yueOHOro BpEMEHH, PEKOMEHIyeMOTO JIJISl U3yUSHHS OT/ICTBHBIX TEM;

e IpeIaraeT NPUMEPHYIO MI0CIIEeI0BATEIbHOCTD U3YyUEHUS Y4eOHOro Mareprata ¢ y4€TOM JIOTHKH OCTPOSHHS Kypca, BHYTPUIIPEAMETHBIX M MEXIIPEIMETHBIX CBSI3CH;

e AT METOAMYECKYI0 MHTEPIIPETALMIO 1IeJIel U 3a1ad U3y4YEHUs IperIMeTa Ha YIITyOJIEHHOM YpOBHE € YUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEJHEr0 OOIIEro
o0Opa3oBaHusi, COACPKATENBHON XapaKTEPUCTHKH IUIAHUPYEMBIX DPE3ylIbTaTOB OCBOCHHS OCHOBHOHM 00pa3oBaTelIbHOW MPOrpamMMbl CpeHEro odmiero oOpa3oBaHHUs
(JIMYHOCTHBIX, METAIIPEAMETHBIX, IPEAMETHBIX), & TAKXKE C YYETOM OCHOBHBIX BHJOB yUeOHO-IIO3HABATEIbHBIX JACHCTBUN OOYHaIOIIErocs 10 OCBOCHUIO COAEPKaHMS
peaMeTa.

[To BceM Ha3BaHHBIM MO3UIMSM B MPOTpaMME 110 XUMHH MPEyCMOTPEHa MPEeMCTBEHHOCTh ¢ 00yUeHHEM XMMHUH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus. 3a mpeaenamu
YCTaHOBJIEHHOH NMPOrpaMMON MO XUMHH 0053aTeNbHON (MHBApUAHTHOW) COCTABIAIONIEH COAEp)KaHWS y4eOHOro mpenMera « XUMHUsS» OCTa€Tcs BO3MOXHOCTh BHIOOpa €ro
BapUaTUBHON COCTABISIONIEH, KOTOPast AOJIKHA ONPEAEISITHCS B COOTBETCTBUH C HAIIPABICHUEM KOHKPETHOTO Mpoduiis 00ydeHHS.

B cootBercTBHHE ¢ KoHIENTYa IbHBIME nToNoxkeHMsIME @TOC COO o HazHaYeHUH MpeaMeToB 0a30BOTO U YIITyOIEHHOTO ypoBHEH B cucteMe AuddepeHpoBaHHOTO 00yUIeHHUS
Ha YpPOBHE CpeJHero o0Iero o0pa3oBaHus XMMHUSI Ha YPOBHE YIITyOIEHHOrO M3yYeHHsI HANpPaBJICH Ha Peai3alyio MPEeMCTBEHHOCTH C MOCIEIYIOIMM JTAIoOM MOJTYYeHUs
XHUMHYECKOro 00pa3oBaHMsl B paMKax M3Y4YEHHUS CHEIMaIbHBIX €CTECTBEHHO-HAYYHBIX M XMMHYECKHX JUCLMIUIMH B By3aX W OPraHM3alMIX CPEAHEro NpodeccHOHaIBHOIO
oOpa3oBanusi. B 3T0ii CBsI3M nM3yyeHue npeaMera « XMMHUsD OPUEHTUPOBAHO NPEUMYILECTBEHHO Ha PACHIMPEHUE U yDIyOJleHHE TEOPETHYECKOH M MPaKTUYECKOW HOATOTOBKU
oOy4aronuxcs, BBIOPABIINX ONpPeNesIEHHBIN MPoQUIs 00yYeHHs, B TOM YHUCIE C MEPCHEKTHBOM MOCIEIYIOMEro MOTyYeHUs] XUMHUYECKOTO0 00pa3oBaHUsl B OpPraHU3AIMIX
npodeccronaibHOro oopasosanus. Hapsny ¢ atuM, B cBete TpeboBannit ®I'OC COO k miaHUpyeMbIM pe3yisTaraM OCBOeHUs (enepaibHON 00pa3oBaTenbHOM MPOrpaMMbl
cpeaHero oOmero oOpa3oBaHUsl W3y4YEHHE NpeaMeTa «XHMHUsS» OPUEHTHPOBAaHO TaKKe Ha pelIeHHE 3afad BOCHHUTAHUS M COLMAJIBHOTO Pa3BUTUS OOyYaroIIMXcs, Ha
(opMupoBaHHE y HUX OOIIEHHTEIICKTYaIbHBIX YMEHUH, yMEHHUH pallMOHAIN3ANHN Y4eOHOTO Tpy/aa ¥ 0000IIEHHBIX CIIOCOO0B AESATEINBHOCTH, MMEIOIINX MEKINCIUTUTMHAPHBIH,
HaJIMPEIMETHBINA XapaKTep.



CocrapisromumMy npeamera « XMMUsS» Ha ypOBHE YIIIyOJEHHOTO U3yueHMS SIBISIFOTCA yDIyOn€HHble Kypebl — «Opranndeckas xuMus» U «O01as 1 HeopraHUuecKast XUMHSD».
ITpn ompeneneHny MOAXOAOB K OTOOPY M CTPYKTYPHOH OpraHM3AIMU CONEpPKaHMS THX KypCOB B IPOrpaMMe IO XMMHUH 3a OCHOBY HpuHATH nonoxkenus ®PI'OC COO o
pasnuuuax 0a30BOTO U yNIyONEHHOTO YPOBHEH M3yUeHHUs TIpeAMETa.

OcHoBy cozepkanusi KypcoB «Opranuueckas Xumusi» 1 «O0Ias u HeopraHMYecKas XUMUs» COCTaBIIsSIeT COBOKYITHOCTh MPEAMETHBIX 3HAaHUM M YMEHUH, OTHOCSIIUXCS K
0a30BOMY YPOBHIO U3y4YeHHS [IpeaMeTa. JTa CUCTEMa 3HAHUH IOTy4aeT OlpeaeaEHHOE TEOPETUIECKOE NOTIOTHEHNE, TI03BOJISIOIIEE OCO3HAHHO OCBOUTH CYILIECTBEHHO OOJIBIINI
00béM (pakTonmornueckoro Mmarepuana. Tak, Ha ynIyOnEHHOM YpOBHE U3YUeHUs peaMeTa odecreueHa BO3SMOKHOCTE 3HAUUTEIHHOTO YBEIMUEeHU 00bEMa 3HAHUN 0 XUMUYECKUX
JJIEMEHTaX M CBOWCTBAX WX COEAWHEHHWH HA OCHOBE PACHIMPEHUS M YIIyOJIeHHs PEACTaBICHUN O CTPOCHHU BEUIECTBA, XMMUYECKON CBSA3U M 3aKOHOMEPHOCTSIX MPOTEKaHHs
peakIui, paccMaTpuBacMbIX C TOYKH 3pEHHMS XMMHYECKONM KMHETHKH W TEPMOAMHAMHUKH. [3ydeHHe NepHOAMYeCcKOro 3akoHa M Ilepromudeckodl CHCTEMBI XUMHYECKHUX
3JIEMEHTOB 0a3MpyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAaHHMUYECKUX MPENCTABICHUSIX O CTPOCHHMU aToMa. XMMHUYECKasl CBsI3b OOBACHSETCS C TOYKH 3PEHUS SHEPreTHUYECKUX
M3MEHEHUI mpu e€ o0pa3oBaHMM M Pa3pyLICHHWH, a TAaKKe C TOYKH 3PEHHS MEXaHM3MOB e€ oOpasoBaHus. l3ydeHWe THIOB peakuuil JOMOJHAETCS (OPMUPOBAHHEM
NPEACTaBICHUH 00 2JIEKTPOXMMHUYECKUX IpOLEeccax M EKTPOJIM3€ PaciljlaBOB M PACTBOPOB BEIECTB. B Kypce opraHmdeckoil XMMHMU IPU PACCMOTPEHUH PEAKIIMOHHOU
CHOCOOHOCTH COeTUHEHUI yaemsieTcs 0co00e BHUMaHHE BONIPOCcaM 00 3MEKTPOHHBIX 3 eKTax, 0 B3aMMHOM BIMSAHUHM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKLHi.

Ocoboe 3HaYeHUe UMEET TO, YTO Ha COAEPIKaHKHe KypCOB XUMHHU YIITyOIEHHOTO YPOBHS U3YUEHUS IS KIacCOB ONpeAeEéHHOro npoduis (TIaBHbBIM 00pa3oM Ha UX CTPYKTYPY H
XapaxTep JOTMOJHEHUH K O0Ilel cucTeMe MPpeaMETHBIX 3HaHMi) OKa3bIBAIOT BIMSHUE CMEXHBIC TpeaMeThl. Tak, HampuMmep, B COACpKaHNH MpEAMETa U KJIacCOB XMMUKO-
(hms3mueckoro mpoduist OonbIoe 3HaYeHNE OyIyT UMETh JIEMEHTHI yu4eOHOTO MaTepraia 1o oomeit xumuu. [Ipn n3yueHun npeaMera B JaHHOM CITydae akIeHT OyleT caelaH
Ha OOIHOCTH METOJIOB MO3HAHUS, OOIIHOCTH 3aKOHOB M TEOPUIl B XUMHUH U B (PU3UKE: aTOMHO-MOJICKYJISIpHAs TEOpHsl (MOJEKYIIspHAsi TeOpUsl B PHU3HKE), 3aKOHBI COXPaHEHUSI
Macchl M 3HEPTUH, 3aKOHBI TEPMOAMHAMUKH, 3JIEKTPOJIN3a, IPEACTABICHHS O CTPOCHUH BEILIECTB U JIpYToe.

B TO ke Bpems B coiep)KaHUM NpeAMeTa Ui KIAcCOB XMMUKO-OMOJIOTHYECKOTO HpoQuis OOJbLINM yAenbHBIH Bec OyaeT MMeThb opraHudeckas xumus. B sTom ciyuae
NPEAOCTABISAETCS BO3MOXKHOCTh Ui 0oJiee 0OCTOSTENIPHOTO PACCMOTPEHUSI XMMUYECKOW OPraHM3aliy KJIETKH KaK OHMONOTMYEeCKOH CHUCTEMBI, B COCTaB KOTOPOH BXOAAT, K
npUMepy, TaKhe CTPYKTypHbIE KOMIIOHEHTHI, KaK JIMMUAbI, OCJIKH, YIJIEBOABI, HyKJIIEHHOBBIE KUCIIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O cOCTaBe M CBOMCTBAX MpeACTaBUTENCH
OCHOBHBIX KJIaCCOB OPTaHUUECKUX BEILECTB CIy>KaT OCHOBOM JJIsl H3yUCHHS CYILIIHOCTH MPOLECCOB (POTOCHUHTE3A, IbIXaHUS, TUILEBAPEHHUS.

B nnane ¢opmMupoBaHHsS OCHOB HAYYHOTO MHUPOBO33PEHHSI, OCBOCHHs OOLICHAYYHBIX METOAOB IO3HAHMS U OIBITA NPAKTHYECKOTO MPUMEHEHUS] HAYYHBIX 3HAHUH HU3yUCHUE
npeaMeTa «XUMHUS Ha yOIyOnEéHHOM YpPOBHE OCHOBAHO
Ha MEXIPEIMETHBIX CBS3SX C YUEOHBIMU MPEMETaMHU, BXOISIIMMHU B COCTaB NMPEIMETHBIX obnactell « EcTecTBeHHO-HayuHbIE TIPEJMETHIY, «MareMarnka U HHPOPMAaTHKa» U
«Pycckuii S3bIK U JTUTEPATypay.

[Ipu u3ydyeHun yueOHOro npeaMera «XUMUs» Ha yrIIyOJIEHHOM YPOBHE Takke, Kak Ha YPOBHE OCHOBHOIO M CpeJHero oomiero odpazoBaHus (Ha 0a30BOM ypoBHE), 3amadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBIIsieTCsT (HOPMHUPOBAHUE OCHOB HAyKH XMMHUH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TIPAKTHYECKON JISATEIbHOCTH YeJIOBEKA U OTHOTO M3
KOMIIOHEHTOB MHUPOBOH KyJbTypbl. Pemienue 3Toif 3agaun Ha yriayOJaEHHOM YpOBHE W3yUYEeHHUs IPeIMETa NPeAroaraeT pealn3aluio TakKuX HesleH, Kak:

¢ (QopMupoBaHue MpeACTaBICHHUNA: O MaTEPHAJILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX W MO3HABAEMOCTH SIBICHUI MPUPOIBI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX
HayK u € BeAyIled poiu B 00ECIICUCHUH yCTOHYMBOTO PA3BUTHS YEIOBEUECTBA: B PEIICHUH MPOOJIEM SKOJIOTHUECKOM, SHEPreTHISCKOM U MUIIEBON O6€301MacHOCTH, B
pPa3BUTUU MEIMIIMHBI, CO3IAHUH HOBBIX MaTE€pPHajOB, HOBBIX HCTOYHHKOB DSHEPTUH, B OOECIIEYCHUH PAIMOHAILHOTO IMPHPOAONONL30BaHUs, B (HOPMUPOBAHUM
MHUPOBO33pEHHS U 00LIEH KYJIBTYyphI YeJI0BEKa, 8 TAKKE IKOJIOTHYECKH 000CHOBAaHHOTO OTHOLICHHUS K CBOEMY 3/10POBbBIO U IPUPOAHOH Cpeae;

e OCBOGHHE CHCTEMBI 3HAHHM, JIeXKAIINX B OCHOBE XUMHUYECKOH COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: (pyHIaMEHTAIbHBIX MMOHITHHA, 3aKOHOB U TEOPHH
XUMHH, COBPEMEHHBIX MPEACTABIECHUI O CTPOSHWH BEIIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM, MOHHO-MOJIEKYIIIPHOM, HAJIMOJEKYISIPHOM, O TEPMOANHAMUYECKUX U
KUHETHYECKHX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHYECKUX PeaKfid, 0 XHMHUUECKOM PaBHOBECHH, PACTBOPaX M JUCIIEPCHBIX CUCTEMax, 00 OOIINX HAyYHBIX MPUHIMIIAX
XUMHYECKOTO IPOU3BOJICTBA;

e (QopmupoBaHue y OOyHYaAIOIIUXCS OCO3HAHHOTO TOHMMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHYECKHX 3HAHUHM Uil OOBSICHEHHs KIIFOYEBBIX HCH U MpoOieM
COBPEMEHHON XHUMUH, 7151 O0BSCHEHHUS U TPOTHOZUPOBAHUS SIBICHUN, MMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY; TPAMOTHOTO PEHIeHUs po0IieM, CBSI3aHHBIX C XUMHUEH,
MPOTHO3UPOBAHMS, aHAJHM3a U OLEHKU C MO3MLWH IKOJOTMYECKOH 0e30MacHOCTH MOCIEACTBUI OBITOBOM M MPOU3BOICTBEHHON AEATEIBHOCTH UYEIIOBEKA, CBI3aHHOM C
XMUMUYECKUM IPOU3BOJICTBOM, UCIIOIb30BAaHUEM U N1EPEePaOOTKOI BEIIECTB;

e ynIyOneHue MpeAcTaBIeHUH 0 HayYHbIX METOaX MO3HAHUs, HEOOXOMUMBIX Ul IPUOOPETEHUs] YMEHUH OPUEHTHPOBATHCSL B MUPE BEIECTB U OOBSCHEHUS XUMUUECKUX
SIBIIEHUI, IMEIOLINX MECTO B PUPOJIE, B MPAKTUIECKON NEATENBHOCTH U TIOBCEAHEBHOM KU3HU.



B rutane peanuzanyy nmepBoOYepeHbIX BOCIUTATEIBHBIX M Pa3BUBAIOMINX (DYHKITUH [IEIOCTHON CHCTEMBI CPETHETO 00IIIero 00pa3oBaHus P U3yUCHUH MTpeaMeTa « XUMUS
Ha ynIyOoaEHHOM ypOBHE 0COOYIO aKTyaJbHOCTh IIPUOOPETAIOT TaKKE METH U 3a7a9H, KaK:

e BOCHIHTaHWE YOSXKIEHHOCTH B TIO3HABACMOCTH SIBJICHHUI MTPHUPOIBI, YBAXKEHHUS K TPOIIECCY TBOPUYESCTBA B 00IACTH TEOPETUICCKUX U MPUKIATHBIX UCCICIOBAHUN B XUMUH,
(hopMupoOBaHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e  pa3BUTHE MOTHBAIUM K O0OYYECHHUIO W TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCITUTAHUIO HA OCHOBE YCBOCHUS OOIIEUEIIOBEUECKUX IIEHHOCTEIH;

e Da3BUTHEC II03HABATEILHBIX WHTEPECOB, WHTCIUICKTYaJBHBIX M TBOPYECKHX CIIOCOOHOCTEW oOydarommxcs, (OpMUPOBAHHE y HUX CO3HATEIHLHOTO OTHOIICHUS K
€aM000pa30BaHUIO U HEMPEPHIBHOMY 00Pa30BaHHUIO KaK YCIOBHUIO YCIICITHON MPO(EeCCHOHATLHON M O0IECTBEHHOM JISATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO M IOTPEOHOCTH B 3[IOPOBOM 00pa3e KU3HHU;

e (opMupoBaHHWE YMECHHU ¥ HABBIKOB Pa3yMHOTO MPHPOAOIONB30BAHUS, PA3BUTHE OKOJIOTUYECKOW KYNBTYphl, MPUOOPETEHHE OIbITa OOIECTBEHHO-TTOIC3HON
JKOJIOTHYECKOM JIEATSILHOCTH.

Oo1ee 9uciio 9acoB, MPEAyCMOTPEHHBIX ISl N3yYEHUST XUMHUH Ha YIIIyOJIEHHOM yPOBHE CpeHero ob1ero oopazoBanwsi, cocrapiser 204 qacos: B 10 ximacce — 102 gaca (3 gaca
B Hemenmo), B 11 xmacce — 102 waca (3 gaca B HEICIIO).

COIAEPKAHME OBYYEHMU S

10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTnyecKue OCHOBbI OPraHMYeCKOi XUMHUM.

[Ipeamer 1 3HaUEHHE OPraHUYECKON XMUMUH, MIPEACTABIEHIE 0 MHOTOOOpa3uH OPraHuIeCKUX COCMHEHHIA.

DNeKTpOHHOE CTPOSHUE aTOMa YIJIepO/ia: OCHOBHOE U BO30YKAEHHOE COCTOSHMS. BaeHTHBIE BO3MOXKHOCTH aTOMa yIiepoia. XUMHUYECKasi CBsI3b B OPraHUYECKUX COSANHEHUSIX.
Tune! THOpUAN3aMK aTOMHBIX opOuTaneil yriepona. MexaHu3mbl 00pa3oBaHMsI KOBAJIEHTHOM CBA3M (OOMEHHBIH M JOHOPHO-aKLENTOPHBIN). THUIIBI epeKphIBaHUSI AaTOMHBIX
opbutaneii, o- u m-ces3u. OnuHapHasi, ABOWHas W TpoiHas cBs3b. CrocoOBl pa3phiBa CBS3€H B MOJIEKYJIaX OpraHM4eckux BeuiecTB. lloHsTHE 0 CBOOOOHOM paaukaie,
HyKJeohuiIe 1 sneKTpodue.

Teopust cTpoeHus oprannueckux coenunennii A.M. ByTiepoBa n coBpeMeHHbIE IPEACTABICHHS O CTPYKTYpe MOJIEKyJl. 3HaYeHHE TEOPUH CTPOCHHS OPTraHUYECKUX COEANHEHHH.
MornekymsipHble U CTPYKTYpHbIE (opmyiasl. CTpyKTypHBIe (GOpPMYIIBI pa3IUYHbIX BHIOB: pa3BEPHYyTasl, COKpaméHHas, ckeneTHas. M3omepus. Buapl nsomepun: cTpyKrypHas,
NPOCTpaHCTBEHHAs. DIIEKTPOHHBIC 3(P(DHEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAUHEHNH (MHIYKTHBHBIA U ME30MEPHBIH d3Q(EKThI).

[Ipencrasnenue o KiIaccUPUKAUK OpraHUdeckux BemiecTB. [loHsTne o (yHKIMOHANBHOW rpymme. [omonorus. [omonornueckue psaapl. CucremMaTnyeckass HOMEHKIATypa
oprannueckux coeaunennii (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX MPEICTABUTENEH.

Oco0eHHOCTH | KITaCCU(PUKAIUS OpraHnYecKuX peakimid. OKUCINTENFHO-BOCCTAHOBUTEIBHBIC PEAKIIUN B OPTaHUUECKOH XUMHH.

OKCIIeprMEHTaIbHbIE METONbI M3YUYECHHs BEIIECTB M WX NPEBpAIEHWI: O3HAKOMIIEHHE C O0pas3llaMH OpraHWYECKHX BEIIeCTB M MarepuajaMH Ha WX OCHOBE, OMBITHI IO
NPEBPALICHUIO OPraHMYECKHX BELECTB IIPH HarpeBaHMM (IUIaBIeHUE, OOYIJIMBAaHUE U TOPEHHE), KOHCTPYHPOBAHUE MOJIEIIE MOJIEKYSl OPraHNYEeCKHUX BELIECCTB.
YriaeBonopoasl.

Aukanbl. TOMOJIOrHYECKUH szl alKaHoB, obmas GopMyia, HOMEHKIIATYPA U U30MEPHUsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKAHOB, SP ~-rUOpUIM3aIHs
aTOMHBIX OpOHTaNel yrepona, 6-cBsi3b. Pu3nUecKrue CBOHCTBA aIKaHOB.

XVUMHYECKUE CBOWCTBA AJIKAHOB: PEAKIIMH 3aMELECHHS, N30MEPU3ALlNH, NETHIPUPOBAHNS, TUKIU3AINH, TUPOJIN3a, KPEKUHTa, TopeHus. [IpeacraBnenre o MexaHu3Me peakinuit
PaluKaJIbHOIO 3aMEIIECHUS.

Haxoxnenue B npupozne. CriocoOb! NosTyuyeHHs U IPUMEHEHNE aJIKaHOB.

Huknoankansl. O0mast popMysa, HOMEHKIAaTypa 1 n3oMepust. OCOOEHHOCTH CTPOSHHS M XMMHUYECKUX CBOMCTB MaJbIX (LIMKJIOMPOIaH, HUKJIOOYTaH) U OOBIYHBIX (IIMKJIOMIEHTAH,
IIUKJIOTEKCaH) LUKJI0aIKaHOB. CIIOCOOBI OMyYeHHs U IPUMEHEHHE [IUKIIOATIKAHOB.




Anxenbl. [oMoOrnuecKuii psa ankeHoB, oOmas (popMysa, HOMEHKIATYpa. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJEKYJ AJKEHOB, SP’-THOPHIM3ALKs aTOMHBIX
opbuTanei yrmeposa, 6- u m-cBsi3u. CTpyKTypHas U reoMeTprudecKas (IIic-TpaHc-) n3oMepus. Pu3ndecKie CBONCTBA AIKEHOB. XHUMUYECKUE CBOMCTBA: PEAKITIH MPUCOEIMHEHNS,
3aMeIICHU B O-TIOJIOKEHUE TIPU IBOMHOM CBSI3H, NONUMEpU3aliy U okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHBIE peakuy Ha IBOHHYIO ¢BsA3b. CIIOCOOBI OMydeHUs U
MPUMEHEHHUE AJIKEHOB.

Anxannensl. Knmaccudukanus ankaaneHoB (COMpsHKEHHBIE, N30IMPOBAHHBIE, KyM)IUposanHble). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOMCTB COMPSKEHHBIX
IueHoB, 1,2- u 1,4-npucoequnenue. [lonnmepusanus conpsokEHHBIX JUeHOB. CIIOCOObI MOTYYEeHUS U IPUMEHEHHE aJIKaJHeHOB.

Ankusbl. ['oMonoruueckuil psii aakuHOB, o0mas Gopmyna, HOMEHKJIATypa U M30Mepusl. DJICKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYN alKHUHOB, Sp-THOpHIN3ANs
aTOMHBIX opOuTaneil yrmepona. Ou3ndeckre CBOWCTBA aATKUHOB. XUMHUYECKHE CBOMCTBA: pEeaKIUy MPUCOEANHEHNS, ANMEPU3ALINN U TPUMEPU3alnH, OKuciieHus. KuciotHsie
CBOIICTBa aJIKMTHOB, IMEIOIINX KOHIIEBYIO TPOWHYIO CBsI3b. KauecTBEHHBIE peakIiiy Ha TPOHHYIO CBsA3b. CITOCOOBI MOTYYeHHS U IPUMEHEHHE aTKIMHOB.

ApomaTtnyecKue yrieBonopoasl (apeHsl). [oMonorndeckuii psi apeHoB, oomas GopMya, HOMEHKIIATYpa U H30MepHsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
Oensona. Ou3nYecKre CBOMCTBAa apeHOB. XUMUYECKHE CBOMCTBA OEH30Ia U €T0 TOMOJIOTOB: PeaKIny 3aMelIeH!s] B OEH30JIbHOM KOJIBIIE U YTIIEBOJOPOIHOM paJHKalle, pEaKIInu
MIPUCOEINHEHUS, OKUCIIEHHEe TOMOJIOTOB OeH3omna. [IpencraBienne 00 OpHEHTUPYIOMIEM ACHCTBAN 3aMECTHUTENe B OCH30JIPHOM KOJIbIE Ha TPUMEPE aNKHIBHBIX PaJHKAIIOB,
KapOOKCHIIHOW, THAPOKCUIILHON, aMUHO- M HUTPOTPYIIIBI, aTOMOB TajoreHoB. OcoOeHHOCTH XUMHUYECKHX CBOHCTB ctupona. [lomumepusanus crupona. CrocoObl MOTydYeHUS
Y TIPUMEHEHHE apOMaTH4YeCKUX YIIIEBOAOPOIOB.

[Ipupomusiii ra3. [lomytHele HedTsHBIE Ta3sl. Hed1h 1 e€ mpouncxoxnenre. KameHHBIH yTollb 1 MPOAYKTHI ero nepepadoTku. CriocoObI mepepaboTKi HeTH: IepEeroHKa, KPEeKHHT
(TepMHUYECKH, KATAINTHYECKUH), pUPOpMUHT, Tupoiu3. [IponykTel nepepaboTKi HEPTH, UX MPUMEHEHNE B MPOMBIIIIIICHHOCTH H B OBITY.

I'eneTnueckast cBsI3b MEXKAY PAa3INYHBIMU KJIACCAaMH YIJIEBOOPO/IOB.

DNEeKTPOHHOE CTPOSHHUE TAIOTEHIPON3BOIHBIX YITIEBOAOPONOB. Peakiinu 3aMelieHns rajJoreHa Ha THAPOKCOTPYIITY, HUTPOTPYIIITY, THAHOTPYIITy, aMUHOTrpymry. JleficTBue Ha
raJIOTeHITPON3BOIHBIC BOJHOTO M CIIUPTOBOTO PacTBOpa IMIEnoun. B3anMoeiicTBre qurajoreHaJkaHoOB ¢ MarHueM U UHKOM. [IoHATHE 0 METAIIOOpTraHHYECKUX COSTHHEHUSX.
Hcnonp3oBanue TraJOTCHIIPOMU3BOAHBIX YITIEBOAOPOAOB B 6BITy, TCXHHUKC U MPU CUHTE3C OPTraHNYCCKUX BEIICCTB.

OKCIIepUMEHTaIbHbIE METOAbl HM3YYCHHS BEIIeCTB W WX MPEBpAIleHH: U3ydeHHue (PH3MUECKNX CBOWCTB YIIIEBOMOPOMOB (PacTBOPUMOCTD), Ka4eCTBEHHBIX pEaKIUi
YIJIEBOIOPOJIOB PA3IMUHBIX KaccoB (0OeciBeYrBaHUE OPOMHOM HMIIM MOJHOM BOJBI, paCTBOpa IEPMaHTaHaTa Kajus, B3aUMOJICUCTBUE alleTUIeHa ¢ aMMHAaYHBIM PacTBOPOM
okcuga cepebpa(l)), kauecTBeHHOE OOHapyK€HHE yIiIepofa M BOAOPOAA B OPraHUYECKHX BEIIECTBAX, MONYYCHHE STHUJICHA W W3YYCHHE €r0 CBOMCTB, O3HAKOMJICHHE C
kosuekusaMu «HedTb» 1 «Yromby», ¢ 00pasiiamMu IIacTMacc, KayqyKoB H PE3HHBI, MOJISIMPOBAHUE MOJIEKYIT YITIEBOIOPOIOB M TaJIOT€HIPOU3BOTHBIX YITIEBOIOPOIOB.
Kuciopoaconep:kaiiue oprannyeckne coeTuHeHUsI.

[Ipenenpaple omHOaTOMHBIE crpThl. CTpoeHHEe MOJEKyNl (Ha NpuMepe MeTaHojla W dTaHoja). [omomormdeckuit psm, obmas dhopmyna, w3oMepus, HOMEHKIAaTypa W
knaccugukanys. Guznueckue cBoicTBa MpeaebHBIX OJHOATOMHBIX CIIUPTOB. BOIOpOIHBIE CBSA3H MEKAY MOJIEKYJIAMH CITUPTOB. XUMHUYECKUE CBOWCTBA: PEaKIMy 3aMelICHUS,
JIETUpaTalii, OKUCIICHHS, B3aUMOJCHCTBHE C OPTaHUYEeCKUMH U HEOPraHWYeCKUMH Kucioramu. KadecTBeHHas peakiusi Ha OJHOATOMHBIE CHUpTHI. [leiicTBue 3TtaHONa U
METaHOJIa Ha OpraHu3M uesoBeka. CrocoObl NOMydeHHs U MPUMEHEHHE OTHOATOMHBIX CIIUPTOB.

[IpocTsie 23¢upsl, HOMEHKIATYpa U u3oMepHst. OcOOeHHOCTH (U3NYECKUX U XUMHUYECKUX CBOMCTB.

MHoroaroMHbIe CIIUPTHI — 3TUJICHITIUKOJIb U TIIMLICPUH. du3nyeckre 1 XUMHUYECKHE CBOMCTBA: pCaKknun 3aMCUICHU, B3ElI/IMO)I€I71CTBI/I€ C OpraHN4YC€CKNMMHU U HCOPIraHNYCCKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiHs Ha MHOroaroMHble crupThl. lIpencTaBieHrne o MexaHu3Me peakuuii HyKIeOQHIBLHOTrO 3aMelneHus. JlelicTBHe Ha OpraHu3M YellOBEKa.
CHOCO6BI TMMOJIY4YCHUA U IPUMCHCHNUE MHOIOATOMHBIX CIIMPTOB.

®cenon. CTpoeHUe MOJIEKYIIbI, B3aHMHOE BIIMSHHUE THIPOKCOTPYMIIBI M OeH30JIbHOTO siyipa. Pu3mueckue cBoiictBa (enona. OCOOEHHOCTH XMMHUYECKHUX CBOKMCTB (eHoIa.
KauecTtBennsie peakiuu Ha penon. Tokcuunocts Genona. CriocoObl moaydeHus u npuMenenue ¢pexona. denondopmanbaeruaHas cMoa.

KapOoHunbHbIe cOeIMHEHUSI — aJbAECTHIIBI M KETOHBI. DJEKTPOHHOE CTPOCHHE KapOOHWIBHOW Tpynmbl. |OMOJOrHYecKUe psiipl aybAETHIOB U KETOHOB, o0wmas ¢opmyna,
N30MEpHA U HOMECHKJIaTypa. dusnyeckne cBOMCTBA aJIbJACTUI0B U KETOHOB. XHAMHYECKHE CBOMCTBA AJIBACTHUI0B U KETOHOB: PEAKIIUU ITPUCOCANHCHM. OxucieHue aJIbACTUIOB,
KaueCTBEHHBIC peaKK Ha anbaeruabl. CriocoObl MOMy4YeHUs 1 IPUMEHEHHE aIbJCTHA0B U KETOHOB.

OnHOOCHOBHBIE ITpeeTbHbIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS MOJIEKY KapOOHOBBIX KHCIIOT. MI3oMepust 1 HoMeHKkIarypa. Pu3zndeckre cBOWCTBA OHOOCHOBHBIX
NpeIebHBIX KapOOHOBBIX KUCIIOT. BOmoOponHble CBSA3U MEXIy MOJEKYJIaMH KapOOHOBBIX KHCIIOT. XMMHYECKHE CBOMCTBA: KHCIOTHBIC CBOMCTBA, peakiys 3TepuUKaIlvy,
peakiMy ¢ y4acTHEeM YIIIEBOJAOPOTHOTrO pajukana. OcoOSHHOCTH CBOMCTB MYpaBBUHOH KHCIOTHL [IOHATHE O TPOM3BOMHBIX KAapOOHOBBIX KHCJIOT — CIIOXKHBIX d(Upax.
MHoroo0pazue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEMPENENbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIOT, TUKAPOOHOBBIX KMCIIOT, TUAPOKCUKAPOOHOBBIX KHCIOT.




[IpencraBuTeny BEICIINX KAPOOHOBBIX KUCIIOT: CTEAPUHOBAS, TATBMUTHHOBAS, OJIEUHOBAS, JIUHOLEBAS, IUHONEH08as KACTOTHL. CIIOCOOBI MOTyYeHuUs U TPUMEHEHHE KapOOHOBBIX
KHCJIOT.

Crnoxusie 3¢upsl. [omonorunueckuii psa, obmas hopmyina, H30Mepusi © HOMEHKIIarypa. OU3HYecKue 1 XUMHUUYECKUE CBOWCTBA: THAPOJIU3 B KHCJIOH U IIEIOYHOH cpefe.

Kuper. Ctpoenne, puznveckre 1 XUMUYECKHE CBOWCTBA )KUPOB: TUAPOIN3 B KUCIION U 1IeN0YHOH cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKALINX OCTaTKU HETpeaebHbIX
JKUPHBIX KACHOT. JKupsl B pupoze.

MBpbLUIa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, X MOIOIIEE JICHCTBUE.

OOmast xapakrepucTuka yrneBoaoB. Kiaccudukanus yriaeBomoB (MOHO-, U- M HONHMcaxapuibl). MoHOCaxapuabl: IIIIOK03a, (PyKTO3a, rajakTo3a, pudo3a, 1e30Kcupuoo3a.
®u3nyecKue CBOWCTBA M HAXOXACHUE B mpupoae. PorocuHTe3. XMMUYECKHE CBOMCTBA INIFOKO3bI: PEAKLUUU C YYACTHEM CIUPTOBBIX W albJCTUAHOW IpyHI, CIUPTOBOE U
MOJIOUYHOKHCTIOE OpokeHue. [IpuMeHeHne TToKo3bI, € 3HaueHHe B KU3HENEATENbHOCTH opraHn3Ma. Jlmcaxapuapl: caxaposa, Majbro3a M JIakTo3a. BoccTaHapimBamomuye u
HEBOCCTaHABIMBAIOIIKE Aucaxapuiasl. [maponus amcaxapunoB. Haxoxknenwe B mpuponae W mpuMeHeHue. [lonmcaxapuipl: Kpaxmand, TIUKOTeH W Hemtono3a. CTpoeHue
MaKpOMOJIEKYNT KpaxMaja, TIMKOTeHa U MeJUTI0N03bl. DU3ndecKe CBOMCTBA KpaxMalla M HEeJNTION03bl. XMMHYECKAe CBOWCTBA KpaxMaia: TUAPOIN3, KaYeCTBEHHAs! PEaKIINs C
nofoM. XUMHAYEeCKHEe CBOMCTBA [EJUTION03bI: THAPOIU3, TTOTyYeHne d3QUpOoB 1mesuttono3bl. [loHsaTre 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN MIETK).
9KCH€DI/IMCHT3J'H)HI>IG METOAbI N3YUCHUA BCIICCTB U UX npeBpameHHﬁ: PAaCTBOPHUMOCTD PA3JIMYHBIX CIIUPTOB B BOAC, B3aHMOZLCI>iCTBPIe 9TaHOJIa C HATPUCM, OKHCJICHUC 3TUJIOBOTO
CIHPTa B albJETU/ HA PAaCKaJE€HHON MEIHOW MPOBOJIOKE, OKHCICHUE 3THUIOBOTO CIHPTa TUXPOMATOM Kajus (BO3MOXXHO HCIIOJIb30BaHHE BHUACOMATEPUANIOB), Ka4eCTBEHHbIE
peaknuu Ha anpaerunsl (¢ ruapoxkcugoM aumammuHcepebpa(l) u ruapoxcumom mean(ll)), peakmus mmunepuHa ¢ ruapokcuaom meau(ll), xuMudeckue cBOHCTBa pacTBoOpa
YKCYCHOM KHCJOTHI, B3aUMOJEHCTBUE pacTBopa IIIOKO3bI ¢ rujapokcuaoM meau(Il), B3anMoneiicTBue Kpaxmana ¢ MOJIOM, pEIIeHHE 3KCIIEPUMEHTAJIbHBIX 33Jay M0 TeMaM
«Cruptel 1 Genons, «KapOoHoBbie KHCIOTHL. CIOXHBIC 3QUPBIY.

A3oTcoaep:kaniue opranndecKue coeTuHEeHNs.

AMUHBI — OpraHUYEeCKHe TPOU3BOAHBIE aMMHaka. Knaccudukanus aMuHOB: anudarndecKkne U apoMaTHYeCKHe; MEPBUYHBIC, BTOPHYHBIE U TpeTHdHbIe. CTpOeHHE MOIEKYIT,
obmast popmyna, U30Mepus, HOMEHKJIATypa U (pU3MYEeCKUe CBOMCTBA. XUMHYECKOE CBOMCTBA ani(paTHUeCKUX aMHHOB: OCHOBHBIE CBOHCTBA, alIKWIMPOBAHKE, B3AUMOJICHCTBHE
NEPBUYHBIX AMUHOB C a30TUCTOM KHCIOTOH. CoIM aNKUIaMMOHHS.

AHWIMH — NIPEeICTaBUTENIb aMUHOB apoMaTHyeckoro psaa. CTpoeHne aHwinHa. B3auMHoe BIusiHME TpyIIl aTOMOB B MOJIeKylle aHWInHa. OCOOEHHOCTH XMMUYECKUX CBONCTB
annnnHa. KauectBeHHbIe peaknnu Ha anWiH. CriocoObl MONTyYeHus ¥ IpuMeHeHue anudarndeckux aMuHoB. [loryueHre aHnInHA U3 HUTPOOESH30Ia.

AmuHokucnotel. Homenknarypa u u3omepus. OTaenbHbIE MPEICTABUTENN 0-aMHHOKHCIIOT: IVIMIMH, ajJaHuH. Ou3nueckre CBOKWCTBA aMHHOKHCIIOT. XHMHUYECKHE CBOWCTBA
aMUHOKHCIIOT KaK aM(OTEPHBIX OpPraHMYECKUX COSAMHEHUH, peaKIus IMOJNKOHIeHCany, 00pa3oBaHre MENTHIHOW CB3H. bronornueckoe 3HaYeHEe aMHHOKUCIOT. CHHTE3 U
TUIPOITU3 TIETITHIOB.

benku xak npupoHbie momuMepsl. [lepBuduHas, BTOpHYHAS U TPETUYHAS CTPYKTYpa OeNKOB. XMMHUYECKHE CBOWCTBA OENIKOB: THIIPOJIU3, ICHATYpaIlHs, KaueCTBCHHBIE PeaKIIuH
Ha OenKw.

OKCIepUMEHTAIbHBIE METOIbI U3YYEHUS BEIIECTB M MX NMPEBPAIIEHU: PacTBOPEHUE OEJIKOB B BOJIE, IeHATYpalysl OEJIKOB IPH HarpEeBaHUH, LIBETHBIE PEAKIIMX Ha OCJIKH, PEIIeHUE
IKCIIEPUMEHTANLHBIX 3371a4 TI0 TeMaM «A30TCO/IepKAIe OpraHuIeCcKUe COSTUHEHU» 1 «Pacro3HaBaHie OPraHMueCcKUX COeTMHEHUNY.

BbicokoMoieKyJIsIpHBIE COeTUHEHMUS.

OCHOBHBIE MTOHATHUS XMMUH BEICOKOMOJIEKYIISIPHBIX COSTUHEHUIT: MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHD ITOJIMMEPHU3ALINY, CPEAHSS MOJIEKYIApHas Macca. OCHOBHBIE
METOAbI CUHTE3a BEICOKOMOJICKYJIIPHBIX COC,Z];I/IHCHI/Iﬁ — IMoJiuMepusanusa U MMOJIUKOHACHCAHs.

ITomumepHubie Marepuansl. [lnacTMaccs! (OTUATHIICH, TTOTUIIPOITAIICH, TIOMHUBUHIIIXJIOPHU], TIOHCTHPOII, TTOTUMETHIMETAKPIIIAT, TIOTUKAapOOHATHI, TTOMMATIIICHTEepedTaar).
YTunuzauus u nepepadoTKa IIacTHKA.

OracToMepsl: HATYpaJIbHBIA KaydyK, CHHTETHUECKUE KayayKu (OyTaJueHOBbIH, XJIOPOIPEHOBBIN, H30IPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HarypaibpHBIE (XJIOMOK, IEPCTh, MIENK), NCKyCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JaBCaH).

[onumMeps! crienaibHOTO Ha3HaueHUs! (TedIIoH, KeBIap, JIEKTPOIPOBOAALINE TTOJIMMEPHI, OnopasiaraeMble MOJMMEpHI).

OKCIepUMEHTAIbHBIE METO/IbI U3YYEHHUS BEIIECTB U MX MPEBPALICHUH: O3HAKOMIICHHE ¢ 00pa3lamMy NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB, PEIICHUE
SKCIEPHUMEHTANBHBIX 3aj1a4 1Mo TeMe «Pacro3HaBaHue m1acTMacc U BOJIOKOHY.

PacuérHrle 3aauu.

Haxoxnenne MonekynsapHOH (OpMyJbl OpPraHUYeCKOro COCOMHEHUS MO MAacCOBBIM JOJSIM 3JIEMEHTOB, BXOMSIIMX B €r0 COCTaB, HAXOXKICHHE MOJCKYISPHOW (OPMYIIbI
OpPraHMYECKOrO COeIUHEHHS 10 Macce (00bEMY) IPOIYKTOB CrOPAHUS, 10 KOJIMUECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB pEeaKIIMK H/UIH UCXOAHBIX BEIIECTB, YCTAHOBJICHUE




CTPYKTYPHOH (POPMYJIBI OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYCCKHUX CBOWCTB WJIM CIIOCOOOB IOJYYCHHMS, ONPEICIICHHE IOIHM BBIXOAA MPOAYKTa PEAKIHH OT
TEOPETHUECKU BO3MOXKHOTO.

MexnpeaMeTHbIC CBI3H.

Peanu3zarus MeXNpeMETHBIX CBA3CH MPU U3yUYECHUU OpraHUYeCKo XUMUU B 10 Kilacce OCYIISCTBIISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHIH,
TaK 1 OHATHUH, IPUHSTHIX B OTACIHHBIX MPEAMETaX €CTECTBEHHO-HAYTHOTO ITUKJIA.

OO01Me ecTeCTBeHHO-HAYYHbIC TOHATHS: SBJICHUE, HAYYHBIN (haKT, TUTIOTEe3a, TSOPUS, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(UKAIH, HAOIIOICHHE, U3MEPEHUE, SKCIICPUMEHT, MOJICIb,
MOJIETTUPOBAHHUE.

®u3nka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYIIa, SHEPTETHYECKUN YPOBEHB, BEMIECTBO, TENO0, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PU3NIECKUE BETHINHBI,
SIMHUITEI N3MEPEHUS, CKOPOCTH, SHEPTH, Macca.

Buonorust: kietka, opraHusM, 3kocucTema, ouochepa, MeTaboIM3M, HACJIEACTBEHHOCTD, aBTOTPO(HBINA U TeTepOTPOGHBIA TUI MHUTaHUs, OpoxkeHUe, (DOTOCUHTE3, bIXaHUE,
OeIKH, YIJIeBObI, )KUPbI, HyKJIEHHOBBIE KUCIIOTHI, (PEPMEHTHI.

I'eorpadus: moneszHbie HCKOMIaEMBbIE, TOTLUIABO.

TexHOoMOTHsI: MUIIEBHIE MPOIYKTHI, OCHOBBI PAIlMOHAILHOTO MTUTAHMS, MOIOIIIHUE CPENICTBA, MAaTepUaJIbl U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHNMYECKASA XUMUSA

Teopernueckne 0CHOBBI XMMHH.

ArtoM. CocTaB aTOMHBIX sjep. XUMHUECKUH 3neMeHT. M3otonbl. CTpoeHHe 3JIEKTPOHHBIX 00O0JI0YEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTHUECKHUE YPOBHU M IOLYypPOBHHU.
AtomHble opOuTanu. Kinaccudukamuss XuMUIecKuX 31eMeHTOB (s-, p-, d-, f-omementsr). Pacnipenenenue 31eKTpoOHOB IO aTOMHBIM OpOUTAIIsIM. DIEKTPOHHBIE KOH(UTYpaIin
aTOMOB DJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB B OCHOBHOM U BO30YKAEHHOM COCTOSIHUH, DIIEKTPOHHBIE KOHPHUTYPAIIMU HOHOB. DJIEKTPOOTPHIIATEITBHOCTb.
Ilepnonnuecknuit 3akoH u Ilepnoanueckas cucremMa xumudeckux snemeHToB J.M. MenaeneeBa. CBs3p nepruoguueckoro 3akoHa M llepmognueckoil CHCTEMBI XUMHYECKHUX
3JIEMEHTOB C COBPEMEHHOW TEOPHEN CTPOCHMS aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs] CBOMCTB XUMHUECKUX JIEMEHTOB M 00pa3yeMbIX MMHU MPOCTHIX U CIIOXKHBIX BEIIECTB I10
rpynmnaM u nepuofam. 3HaueHue nepuoanueckoro 3akona /.M. Menzaeneesa.

Xumuyeckas CBsI3b. BuABI XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs, MeTaliMueckas. MexaHu3Mbl 0OOpa3oBaHUS KOB&JIGHTHOM  CBSI3M:  OOMEHHBIH
U JIOHOPHO-aKLENTOPHBIM. OHEpruss M AnuHa CBA3U. llomsipHOCTH, HampaBIEHHOCTh M HACBHIIAEMOCTh KOBaJIEHTHOW cCBs3u. KpartHele cBs3u. BomoponHas cBs3b.
MexMoneKyaspHble B3aNMOAECHCTBUSI.

BaneHTHOCTP 1 BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPBI MOJIEKYJ C MX TEOMETPUIECKUM CTPOEHHEM (Ha MIPUMEpe COETUHEHHIA SJIEMEHTOB BTOPOTO
TIEPUOJIA).

IIpencraBnenre O KOMIUIEKCHBIX coeanHeHUsX. COCTaB KOMIUIEKCHOTO HMOHA: KOMILIEKCOOOpa3oBarenb, JIMTaHAbl. 3HAYeHHWE KOMIUIEKCHBIX coenvHeHui. lloHsatue o
KOOPJIMHAIIMOHHOW XUMUHU.

BemiectBa MONIEKYIAPHOTO U HEMOJIEKYSPHOTO CTPOSHHS. THIIBI KPUCTAJUIMIECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[lonsatne o aucnepcHbIX cuctemax. VcTuHHBIE pacTBOpHI. [IpencraBieHne o KOIOWAHBIX pacTBopax. CrocoObl BhIpaXEHHS KOHLEHTpAIMKM PAacTBOPOB: MaccoBas IOJS
BEIIIECTBA B PACTBOPE, MOJIIpHAs KOHIEHTpalws. HachleHHble 1 HeHACHIIIIEHHBIE PAaCTBOPHI, PACTBOPUMOCT. KprcTammoruapars.

Knaccugukanus n HoMEHKIaTypa HEOPraHUUIEeCKUX BEIECTB. TpUBHaIbHbIE HA3BaHHUS OTAEIBHBIX MPECTABUTENICH HEOPTaHMUECKUX BEILIECTB.

Knaccugpukanms XMMAYeCKHX peakluil B HEOPraHUYECKOH M OPraHMYECKOM XMMHHU. 3aKOH COXPAaHEHHsI MAcChl BEILECTB; 3aKOH COXPAaHEHMs U MpPEBpAILEHHs SHEPTHU MpU
XMUMUYECKUX peakusx. Temionsle 3pGeKTsl XUMUUECKUX peakiuid. TepMoxuMuueckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOI peakIny, e€ 3aBUCHMOCTh OT Pa3JInUHbIX (hakTOpoB. [OMOreHHbIEe U reTeporeHHble peaknny. Karanns u karain3aTtopel.

OOparumble 1 HEOOpaTHMBIE peakuu. XUMHUECKoe paBHOBecre. KoHcTaHTa XMMHUYECKOro paBHOBecHs. DakTOphl, BIMSIONINE HAa MOJOKEHHE XUMHYECKOTO PaBHOBECHSL:
TEMIIEPaTypa, AABICHUE U KOHIEHTPAlMHU BEIIECTB, y9acTBYIOMNX B peakuun. [Ipuanun Jle larense.



OnexTponutHaeckas auccornuaiys. CunpHbie U ciaadblie anekTponuTsl. Ctenenps auccoruanuy. Cpeaa BOAHBIX PACTBOPOB: KHCIOTHAS, HEUTpallbHAas, IejIoqHast. BomopoaHblit
nokasareib (pH) pactBopa. ['maponus coneit. Peakiuu noHHOTO 0OMeHa.

OKHCANTENBHO-BOCCTAHOBUTENbHBIE peakiMU. CTeneHb okucieHus. OKUCIUTENb U BOCCTaHOBUTEND. [Iporieccsl OKHCIEHHUS U BOCCTAHOBICHMS. BaxkHeHIIne OKUCIUTENN U
BOCCTaHOBUTENH. MeToa 3NeKTpOHHOTO OanaHca. DIEeKTPOJIn3 PAaCTBOPOB M PACILIABOB BEILIECTB.

OKcIIepUMEHTaIbHbIE METOIBI M3YYEHHUS BEIIECTB W MX MPEBPAIICHUH: Pa3IoKeHHE IIEPOKCH A BOIOPOA B MPUCYTCTBUH KaTaln3aTopa, MOIEIH KPUCTAJUIMYECKUX PEMIETOK,
NPOBEJICHNE PEaKIUii MOHHOTO OOMEHA, OIIpeieTICHNE CPEAbl PACTBOPOB C TOMOIIHIO MHAUKATOPOB, U3YUCHUE BIUSHUS Pa3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PeaKIuu
Y TIOJIO)KEHUE XUMHUECKOTO PAaBHOBECHSI.

Heopranuueckasi Xumusi.

ITonoxenne HeMeTaIIoB B Ileproaudeckoii cucteMe XUMHIeCKuX 3aemMeHToB J[.M. MeHnmeneeBa 1 0COOEHHOCTH CTPOEHHUS UX aroMoB. PH3WUeCKHe CBOMCTBA HEMETAILIOB.
Annotponus HeMeTaJIoB (Ha MpUMepe KUCIopoa, cephl, pocdopa u yrepona).

Bonopon. Ionydyenne, pusndeckie 1 XUMAYECKHE CBOMNCTBA: PEaKIIUy C METaUIaMi U HEMETaJUTaMH, BOCCTAaHOBHUTENbHBIE CBOWCTBA. [ mapuasl. TormMBHEIE 2I€MEHTHI.
l'anmorensl. Haxoxmenue B mpupoje, crocoObl MONy4eHus, (hU3udecKkne W XUMHYECKHe CBOWCTBA. ['amoreHoBOmopoisl. BakHeilmme KHCIOpOmcomepIKalie COeAMHEHUS
ranoreHoB. JIabopaTtopHbie ¥ MPOMBIIIIIICHHBIE CTIOCOOBI OTyYeHHUs TaoreHoB. [IpuMeHeHre ranoreHoB 1 X COCAMHEHHH.

Kucnopon, o30H. JlabopaTopHbie ¥ MPOMBIIUIEHHBIE CIOCOOBI MONTy4eHUs Kucnopoaa. dusndeckne M XMMUYECKHE CBOMCTBA M IPUMEHEHHE KUcIopoaa u o30Ha. OKCUAbI U
MEPOKCHIBI.

Cepa. Haxoxenne B mpupoze, criocoObl moiydyeHus, Gpuzndeckue u xummdeckue cBorictsa. CepoBonopon, cynbduast. Oxcup cepoi(1V), okcua cepri(VI). Cepauctas u ceprast
KHCJIOTBI U X coii. OCOOCHHOCTH CBOMCTB CEpHOU KHUCIOTHL. [IpuMeHeHre cephbl U e€ COeAMHEeHUH.

A3zot. Haxoxaenne B mpupoe, CriocoObl MmorydeHus, (pu3nueckne 1 XuMHUIeCcKre CBoiicTBa. AMMHak, HUTpUAbl. OKCHIBI a30Ta. A30THUCTas M a30THAS KUCIOTHI M WX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOU KUCIOTHL. [IpuMeHeHne a30Ta u ero coequHeHnH. A30THBIE YIOOpEHMSL.

®dochop. Haxoxaenue B mpuposie, CriocoObl MoNy4eHus, pusnyeckue u xumudeckue croiicta. ®ochunsl u dpochun. Oxcunsl pocdopa, hochopHas kucinoTa u €€ couu.
[Ipumenenne docdopa u ero coenuaeHnt. PocopHbie yI0OpEeHUS.

VYriepon, HaXOXKACHUE B PUPOJe. AJUTOTpONHbBIE MomupuKaui. OU3nYecKue 1 XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yrieponoM. Okcun yrmepona(ll),
okeup yriepona(IV), yronpHas kucnora u e€ conu. AKTUBUPOBAHHBIN yroiib, ancopOius. @ymiepensl, rpadeH, yreponnble HaHOTPYOkH. [IpuMeHeHHe MPOCThIX BEIIECTB,
00pa30BaHHBIX YIIEPOJOM, U €T0 COEAMHEHUH.

Kpemuwuii. HaxoxneHnne B npupoie, crioco0s! NomydeHus, Puanieckue u xumuieckue cpoiictea. Oxcun kpemuus(1V), kpemHreBas Kuciora, ciuimkarel. [I[ppuMeHeHne KpeMHus
u ero coenquHeHui. CTeKIo0, ero Nojgy4eHue, BUIbl CTEKIIA.

[Monoxenune metamios B [lepronuieckoii cucTeMe XUMHYECKUX 31eMeHTOB. OCOOEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0UeK aTOMOB MeTaioB. O0mmue Gru3ndeckre CBONCTBA
MeTaiioB. [IpuMmenenue MetamioB B ObITy 1 TexHUKe. CIlIaBbl METaJIIOB.

DJEeKTPOXUMHUYECKUH pAJ HanpsbKeHUH MeTaroB. O0mue crocoObl oTydYeHHs METAIJIOB: THAPOMETAJUTYPrusl, TUPOMETAJUTYprus, dJieKTpoMeTautyprus. [loHsaTue o koppo3uu
MeTaiuioB. CriocoObl 3alUTHI OT KOPPO3UH.

OO0mmas xapakTepucTrka MetauioB IA-rpymnmel [lepronnyeckoli CHCTEMbl XMMHUYSCKHUX 3jJeMEeHTOB. Harpuii u kanmuii: monydeHue, Qu3MUecKrMe U XMMUYSCKHUE CBOWCTBA,
MIPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHNH.

Oo6mas xapakrepuctuka MeTaiioB IIA-rpynmsl [lepuoanueckoli CUCTEMbl XUMHUYECKUX IEMEHTOB. MarHuit ¥ KajblMi: MojydYeHue, GU3NIeCKUe U XMMHYCCKUE CBOWCTRA,
MIPUMEHEHHUE MPOCTHIX BEMIECTB M X coeqMHEHNH. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEeHHSI.

AJNIOMUHUIA: TIOJTy4eHHe, (PU3nUecKre U XUMUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTOTO BELIECTBA U €T0 COEANHEHUH. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA AIIOMUHHS,
TUAPOKCOKOMIUIEKCHI aJTFOMUHMSL.

OO0miast XapaKTepUCTHKA MeTaIoB MoOoUHbIX moarpyn (b-rpymm) [Tepronuueckoit cucTeMbl XUMUYECKUX DIIEMEHTOB.

Ou3nyecKkue U XMMUYECKHE CBOKCTBA XpoMma M ero coeguHeHuil. Oxcuasl u ruapokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl 1 TUXpoMaThl, HX OKUCIUTEIbHBIC
cBoiicTa. [lony4yeHre u npuMeHeHUe Xpoma.

dusznyecknue U XUMHYECKHE CBOMCTBA MapraHila U ero coeanHeHnid. Baxkuaeimue coenmaenns mapranma(ll), mapranmna(IV), mapranma(VI) u mapranma(VII). [lepmanranar
KaJIusl, €r0 OKUCIIUTEIbHBIE CBOMCTBA.

®dusnvecKue U XMMHUYSCKUE CBOKCTBA JKee3a U ero coenuueHnit. Oxcuabl, ruapokcuabl U conu sxenesa(ll) u xxenesa(lll). [TonyueHre n mpuMeHeHHE Kelie3a U €T0 CILIABOB.
du3nYeCcKue 1 XUMHUYECKUE CBOMCTBA MeIU U €€ coeluHeHul. [loyyeHre v npuMeHeHue MeJu U €€ COSMHEHUN.




Huuk: monydeHue, GU3NYCCKUE M XMMHUYSCKHUE CBOMCTBA. AM(OTEpHBIC CBOMCTBA OKCHIA M TMAPOKCHIA IWHKA, THAPOKCOKOMIUIEKCHI LIMHKA. [IpuMEHEHHE I[MHKA U €ro
COCIUHCHMH.

OKCIIepUMEHTAaTbHBIE METO/BI M3YUCHUS BEIECTB U MX MPEBPAIICHUHN: U3yueHHe 00pa3IoB HEMETAJLIOB, TOpeHUe cephl, pocdopa, jxene3a, MarHus B KUCIOPOZE, U3yUEHHUE
KOJUTCKIIMU «MeTaJlibl U CIUIaBbD», B3aUMOJICUCTBUE IIEIOYHBIX U IIEIOYHO3EMEIBLHBIX METAJUIOB C BOIOH (BO3MOXHO UCIIOJIB30BAaHUE BHUJICOMATEPUAIIOB), B3aUMOICHCTBUC
IIMHKA U 7KeJie3a C pacTBOpaMH KUCIIOT U I11eJI0Uel, KaYeCTBEHHBIE PEaKIIMM Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia U KaTHOHBI METAJJIOB, B3aUMOJICMCTBUE THIPOKCH]IOB
AJIOMHUHHS U [IMHKA C PacTBOpPaMM KHCJIOT U INEIOYeH, pElIeHUE SKCIEPUMEHTANBHBIX 3ana4 1mo TemaMm «l amoreHsn», «Cepa u e€ coemuHeHHs», «A30T U Pochop U ux
COCMHEHMSI», « MeTalIbl IaBHBIX TOATPYIID», «MeTaibl MOOOYHBIX TOATPYIII.

XuMHus ¥ )KU3Hb.

Pone xumum B obecriedeHnn YCTOWYHBOTO Pa3BUTHS YeioBedecTBa. [[OHATHE 0 HayYHBIX METOAAx IMO3HAHUS M METOAOJIOTUH HAYyYHOTO HccienoBaHusa. HaydHsie mpuHITUIBI
OpraHM3aIMd XUMUYECKOTO TIPOU3BOJCTBA. [[pOMBIIIIICHHBIE CIIOCOOBI MMOyYeHHs] BaXKHEHIITMX BEIISCTB (HA MPUMEpE MPOU3BOACTBA aMMHUAKA, CEPHOU KUCIIOTHI, METaHOJIA).
[IpoMBbInIIeHHBIE CTIOCOOBI TOTYIEHUSI METAIUIOB M CIUTABOB. XMMHUYECKOE 3arPs3HEHNE OKPYKAIOIIeH CpeIbl M €0 MOCIEACTBH. POIh XUMIH B 00€CIIeYeHNH SHEPTEeTHIECKON
0€30I1aCHOCTH.

Xumust 1 310poBbe uenoBeka. JlekapcTBeHHbie cpeacTBa. [IpaBuia ucnonp30BaHus JICKAPCTBEHHBIX MpenaparoB. Poibk XuMuu B pa3BUTUUA METUITUHEL.

XUMUS MHIIHA: OCHOBHEIE KOMIIOHEHTHI, MUILEBLIE T00aBKU. POk XUMHUK B 00€CIIEUEHNH UIIIEBOI O€30IIaCHOCTH.

Kocmernueckne n mapdromepHsie cpencTa. berroBas xumus. [IpaBuiia 6€30mMacHOTO HCIIOIB30BaHUS MMPENApaToB OBITOBO XUMUH B TTOBCETHEBHOM YKU3HM.

XUMHUS B CTPOUTEIBCTBE: BXKHEHIITE CTPOUTEIIbHBIC MaTepralibl (IIEMEHT, OSTOH).

XuMus B CEIIbCKOM X03siicTBe. OpraHudecKkre U MUHEPAJIbHBIC YI00peHUsI.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE Marepuabl, KpacKu, CTEKJI0, kepamuka. Marepuanisl A1 3neKTpoHukHd. HaHoTexHomoruu.

PacuéTtHplc 3a1a9m.

Pacuéter: Macchl BerecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0bEMY OJHOTO M3 yYacCTBYIOIIUX B PEAKIMH BEIIECTB, MacChl (00bEMa,
KOJTMYECTBA BEIIECTBA) TPOAYKTOB pEaKIMH, €ClId OAHO W3 BEIIECTB UMEeT NpuMecH, Macchl (00bEMa, KoNMWYecTBa BEIIECTBa) TMPOAYKTA PEaKIuH,
€CIIM OJTHO U3 BEUIECTB JAHO B BUJIE PACTBOPA C ONPEIEIEHHON MacCOBOM 10JIel paCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIU M MOJISIPHON KOHIIEHTpAI[MHU BELIECTBA B PACTBOPE,
JTOJIA BBIXOJIa TIPOAYKTA PEAKIIMH OT TEOPETHUSCKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3M.

Peanu3zarus MeXITpeIMETHBIX CBSA3EU MTPH M3yYEeHUH O0IIel 1 HeopraHM4eckoi xuMur B 11 Kiacce oCyiecTBISETCs Yepe3 UCTIOIh30BaHNE KaK OOIINX €CTeCTBEHHO-HAyIHbIX
MOHSTHUH, TaK U NOHATUN, IPUHSTHIX B OTACIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01Me eCTeCTBeHHO-HAYYHbIC MOHSATHS: SBJICHUE, HAyYHbIM (DaKT, TUIOTE3a, TEOpHs, 3aKOH, aHAJIU3, CHHTE3, KilacCU(UKAIUs, EPUOIUNIHOCTh, HAOIIONEHUE, U3MEPECHHUE,
AKCIIEPUMEHT, MOZEIb, MOJACIUPOBAHUE.

®duszuka: Marepusi, MUKPOMHUD, MAaKPOMHp, aTOM, 3JIEKTPOH, POTOH, HEUTPOH, UOH, U30TOIIbI, PAIMOAKTHBHOCTh, MOJICKYJIa, SHEPIEeTHYECKUH YPOBEHbB, BEIIECTBO, TEIIO, 00BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, HIeadbHbIN ra3, GU3NYeCKUe BeIMYMHbI, AMHULIBI H3MEPEHHS, CKOPOCTh, SHEPTHs, Macca.

buosorus: xiaeTka, opraHusM, 3KOCHCTeMa, Onocdepa, MeTad0IM3M, MAKPO- ¥ MHUKPOIJIEMEHThI, OCJIKH, XKHUPbI, YIJICBOIAbI, HYKJICHHOBBIC KHUCJIOTHI, ()EPMEHTHI, TOPMOHBI,
KpyTOBOPOT BEILECTB U MMOTOK SHEPTUU B IKOCUCTEMAX.

T'eorpadus: MuHEpasIbl, TOPHBIE TIOPOJIBI, TTOJIC3HBIC UCKOITAEMbIE, TOITUBO, PECYPCHI.

Texuomorusi: XUMHUYECKas IPOMBINIICHHOCTh, METAJUTYPTHs, CTPOUTEIbHBIC MaTepuajbl, CEIbCKOXO3SHUCTBEHHOE TIPOM3BOJACTBO, TMHINEBAass IPOMBIILICHHOCTD,
(hapmarieBTHUECKass TPOMBIIIJICHHOCTh, MPOU3BOJICTBO KOCMETHUYECKHX IPENaparoB, MPOU3BOICTBO KOHCTPYKIMOHHBIX MAaTEPUAaOB, 3JIEKTPOHHAS MPOMBIILIEHHOCTS,
HAHOTEXHOJIOTHH.

TINTAHUPYEMBIE PE3VJIETATBI OCBOEHH S ITPOTI'PAMMBI 110 XUMWHU HA YTJTYBJIEHHOM YPOBHE CPEJIHEI'O OBILIEI'O OBPASOBAHI A

JIMYHOCTHBIE PE3YJIBTATbI

B cOOTBETCTBUM ¢ CUCTEMHO-/IEATEIIEHOCTHBIM TTOAXO/IOM B CTPYKTYPE JIMYHOCTHBIX PE3YyJIBTATOB OCBOEHMS MpenMeTa « XUMHUsS» Ha YPOBHE cpeaHero o0riero oOpa3oBaHuUs
BBIZICJICHBI CJICAYIONINE COCTABIIAIONINE: OCO3HAHWE OOYJAIONTUMUCS POCCHUHCKOM TPaXTAHCKOW HACHTHYHOCTH; TOTOBHOCTH K CAaMOPA3BHTHIO, CAMOCTOSTEIIBHOCTH H



CaMOOTIPEIeNICHUI0; HAIWYHEe MOTHBAIMK K OOy4YEHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIINXCS PYKOBOJACTBOBATHCS MPUHATHIMH B OOIIECTBE IPaBHJIAMU M HOPMaMHU
TIOBEJICHU; HAJTMYME TIPaBOCO3HAHUSA, IKOJIOTUYECKOH KYJIBTYPBI; CTIOCOOHOCTH CTAaBUTH IETTH M CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MpEAMETa « XUMUS» OTPaKaloT CHOPMUPOBAHHOCTH OIBITA MO3HABATEIIBEHON U MPAKTUYCCKON NEATEIBHOCTH OOYJYAIONIMXCS B MPOIECCe
peanuzanyuu 00pa3oBaTeNbHOMN NESTEIHHOCTH.

JIMaHOCTHBIE pe3yIbTaThl OCBOSHUS MpeAMeTa « XUMUS) OTPaKkatoT COPMUPOBAHHOCTH OMBITA TTO3HABATENIEHON M MPAKTUYECKOHN NIEATEIIEHOCTH O0YYaloNIuXCs B IMpoIecce
peanuzanuu 00pa3oBaTeNbHON e TETLHOCTH, B TOM YMCIIE B YaCTH:

1) rpa:KIaHCKOr0 BOCIUTAHUSA:

OCO3HaHHUS 00YYArOIIMMKCS CBOUX KOHCTUTYLIMOHHBIX TIPaB U 0053aHHOCTEH, YBAXKEHHUS K 3aKOHY H MTPABOIIOPSAKY;

MIPECTABICHHUS O COIMATBHBIX HOPMAaX M MPaBUIIaX MEXITMYHOCTHBIX OTHOIIEHHUH B KOJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATCILHOCTH TPU CO3JaHUM YYEOHBIX IMPOEKTOB, PEIICHHUM YYCOHBIX U TIO3HABATCIBHBIX 33J]1a4, BBHITIOJHCHUM XUMHYECKHUX
IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY M apTyMEHTHI JPYTUX MIPH aHAJIN3€ Pa3INYHBIX BUIOB yUeOHOH NeSTeNbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

IECHHOCTHOI'O OTHOIICHUSA K UCTOPUUYCCKOMY U HAYYHOMY HACJICANIO OTE€YECTBEHHOM XHUMHH,

YBa)KEHHUS K MPOIECCY TBOPUYECTBA B 00IACTH TEOPUH U MPAKTHUYECKOTO MIPHIIOKEHHUS XUMHHU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh PE3YNbTaT UTHTEIHHBIX HAOIMIONCHHMH,
KPOIMOTIMBBIX SKCIICPUMECHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOIO TPYyJa y‘-IéHLIX " IIPAKTHUKOB,

HMHTCPECAa U NO3HABATCIIbHBIX MOTUBOB B ITOJIYUYCHHUU U MOCJICAYIOMIEM aHaJIN3e I/IH(I)OpMaLII/II/I 0 NEPCAOBBIX NOCTHIKCHHUAX COBpeMeHHOfI OTE€4YECTBEHHOM XHUMUH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

HPAaBCTBEHHOTO CO3HAHMS, ITHYECKOTO TIOBEACHNUS;

CHOCO6HOCTI/I OLCHUBATh CHUTyallH, CBA3AHHBLIC C XMMHUYCCKUMU ABJICHUAMU, U MIPUHUMATh OCO3HAHHLIC PCIICHUSA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U
[IEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TIOBEACHHE U TIOCTYITKH CBOMX TOBAPHIIEH C O3UIINK HPAaBCTBEHHBIX M MTPABOBLIX HOPM H C YYETOM OCO3HAHUS MOCIIEACTBUNA TTOCTYTIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

MOHUMAaHUS! [IEHHOCTEH 37I0pOBOTr0O M 6€30MacHOr0 00pa3a KU3HH, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DM3MUYECKOMY M ICHXHYECKOMY 3I0POBBIO;
coOFOIeHHS TIPaBIIT 0€30IIACHOTO OOpAIIeHHs C BEIECTBAMHE B OBITY, IOBCEAHEBHOM JKU3HU, B TPYIOBOU JESITETHHOCTH;

TTOHUMAaHUS [IEHHOCTH MPAaBHUII UHAWBUYaTIbHOTO M KOJUIEKTUBHOTO OE301IaCHOTO TIOBEJICHHS B CUTYAIUX, YTPOXKAIOIIVX 370POBBIO U )KU3HH JFOEH;

OCO3HAHMS MOCJIEICTBUN M HETIPHUSITHS BPEIHBIX MPHUBBIUEK (YHOTPEOICHUS aJIKOTOJIsI, HAPKOTHKOB, KypeHHs);

5) TpynoBoro BocnuTaHus:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B y4eOHO-UCCIIEIOBATEIBCKOHN IEATEIEHOCTH, OOIIIECTBEHHO TOJIE3HOH, TBOPYECKOHN U JPYTrUX BHIAX ACSITEILHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHE B PEIICHUH MPAKTUIECKUX 33]1a4 COI[MAIbHOM HAIPaBIEeHHOCTH (B PaMKaxX CBOETO KJIacca, MIKOJIbI);

HHTEpeca K MPAKTUICCKOMY U3yUEHHIO MPO(ECCHii pa3InyHOro poja, B TOM YHCJIe Ha OCHOBE MPUMEHEHHS ITPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYLLY, JIOASIM TPYAa U pe3yiabTaTaM TPYILOBOU NEATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYyaJIbHOM TpaeKTOPUH 00pa3oBaHus, OyayIiiei IpohecCru U pean3aliui COOCTBEHHBIX )KU3HEHHBIX IIJIAHOB ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEeOHOCTEH 00IIecTBa;

6) 3K0JI0THYECKOr0 BOCTIUTAHMS

JKOJIOTHYECKH 11eJIeCO00Pa3HOT0 OTHONICHHS K MTPUPOJIE KaK HCTOYHUKY CYIIECTBOBAHUS JKU3HU Ha 3eMIie;

IIOHUMAaHUA FHO6aJH)HOFO XapaKTepa 3KOJIOTMYCCKUX np06neM, BJIMAHWA SKOHOMHUYCCKUX ITPOUECCOB HA COCTOAHHUE HpHpOJIHOfI u COIII/IaJH)HOI‘/'I CpEabl;

OCO3HaHUS HEOOXOIUMOCTH UCIIOIb30BAHUS JOCTHKCHUH XUMUU JIJISl PEIICHUS BOIPOCOB PAIIMOHAIBLHOTO PUPOIOTIOIH30BAHNS;

AKTUBHOTO HENpPUATUS JCHCTBUN, NPUHOCHIIUX BpPEJ OKPYXKAIOMIeH MPUPOTHONW Cpele, YMEHHS NpPOTHO3UPOBATH HEONATONMPUSATHBIC 3KOJOTHYSCKUE TOCISICTBUS
MpEeANPUHUMAEMBIX JEHCTBUMN U NpeloTBpalaTh UX;

HAJIMYUS Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHHUS, YKOJIOTHYECKONH KYJIBTYpBI, OMBITAa JIESTEIEHOCTH DKOJOTHYECKON HalpaBIEHHOCTH, YMEHHSA PYKOBOJICTBOBAaThCS MMH B
MO3HABATEIPHON, KOMMYHHKATUBHOW U COITUAIBHOM MPaKTUKE, CIOCOOHOCTH ¥ YMEHUS aKTUBHO POTHBOCTOSATH HICOJIOTHH XeMO(hoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:



MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U OOIECTBEHHOW MPAKTHKHY;

HOHMMAaHUS CTIeU()UKY XUMUH KaK HayKH, 0CO3HAHU €€ posii B )OPMHUPOBAHNH PAIMOHAIFHOTO HAyYHOTO MBIIUICHHS, CO3/IaHHUH IIETIOCTHOTO MPECTABICHUS 00 OKPYyKAIOLIeM
MHpE KaK O eMHCTBE MPUPOIBI U YSIIOBEKA, B TO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U peLICHUH IPOOIEM COXpaHEHHS TIPHPOIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMHH JJIsl COBPEMEHHOM IIMBUIIN3AIIMH: B €€ TYMAaHUCTHYECKOI HAIPABICHHOCTH M B&)KHOW POJIU B CO3JAHUY HOBOM 0a3bl MaTepUalIbHOM
KYJIBTYPBI, B PEIICHUH II00ATBHBIX MPOOJIeM YCTOHYMBOIO Pa3sBHTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUYECKOM, MUMIEBOH M HKOJOTHYECKOi 0e30MacHOCTH, B Pa3BUTHU
MEIMLIUHBI, 00ECIICYCHUN YCIOBUI YCIEITHOTO TPYAA M IKOJIOTMIECKH KOM(POPTHOM )KU3HH Ka)KI0TO WieHa 00IIeCTBa;

€CTEeCTBEHHO-HAYyYHOI TPaMOTHOCTH: TOHMMAHUS CYIIIHOCTH METOJIOB ITO3HAHMS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOIb30BATh MOy4YaeMble 3HAHHS IS
aHaJM3a ¥ OOBSCHEHHMS SIBJICHUH OKPYKAIOIIETO MUpa M MPOUCXOMANIMX B HEM HM3MEHEHHH, yMEHHS JelaTh 0OOCHOBAaHHBIE 3aKJIIOUCHHUS HA OCHOBE HAay4YHBIX (DAKTOB M
MMEIOIINXCS JaHHBIX C IIEJTbI0 TOyYeHHs JOCTOBEPHBIX BHIBOIOB,

CIIOCOOHOCTH CaMOCTOSITEIIBHO UCIIOIb30BaTh XUMHUYCSCKHE 3HAHUS /ISl PEIICHUS TPOOJIEM B PeallbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTepeca K NO3HAHUIO, UCCIIEI0BATEIbCKOM AeATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K aKTUBHOMY MOJyYCHHIO HOBBIX 3HAaHWH MO XMMHUH B COOTBETCTBHH C >KH3HCHHBIMH
MOTPEOHOCTSIMH;

UHTEepeca K 0COOSHHOCTSIM TPyZa B pa3inYHbIX cdepax npodheccHoHaTbHON e TeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATbI

MeranpeaMeTHbIC Pe3yJbTaThl OCBOCHHUS IPOrPaMMBbI TI0 XMMHUHW Ha YPOBHE CPEIHEr0 00Iero o0pa3oBaHusl BKIIHOYAOT;

3HaYUMBIe /17151 (HOPMUPOBAHKSI MEPOBO33PEHUS 00yUarOIMXCS MEKANCIUTUTHHAPHBIE (MEXKITPEMETHBIE ) 00IIeHay YHBIC TOHITHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHO!H Kap THHBI
MUpa ¥ cienn(UKY METOIOB ITO3HAHMSI, ICTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarepHs, BEIeCTBO, SHEPTHS, SIBIICHUE, ITPOIECC, CHCTEMA, HayUHBIN (PaKT, IPUHITHIL, THIIOTE3A,
3aKOHOMEPHOCTD, 3aKOH, TEOPHs, UCCIIEI0BaHNE, HAOIIONCHNEe, U3MEPEHHUE, SKCTIEPUMEHT U IPYTHE);

YHUBEpCabHble yueOHbIC JIeHCTBYsI (IT0O3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJISITHBHBIC), oOecneunBaroiiye GopMupoBanue GyHKIIMOHAILHOM IPAMOTHOCTH M COLIMAIbHOM
KOMITETEHIIMA O0YYarOIINXCS;

CIOCOOHOCTh OOYYAIOIIMXCSI MCTIONB30BaTh OCBOCHHBIE MEXIUCIHMILIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHWS W YHHBEPCAIbHBIE ydeOHBIE AEWCTBUS B IMO3HABATEIHHOW WU
COLMAJIbHOW MPAKTUKE.

MeranpeaMeTHbIE Pe3yJbTaThl OTPAXKAIOT OBIIAJICHNE YHUBEPCAIBLHBIMI yUeOHBIMH MTO3HABATEIPHPIMU, KOMMYHHKATUBHBIMU U PETYIIITUBHBIMU JIEHCTBUSMHU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE el cTBUSA

1) 6a30BbIe JOrHYeCKHE JeHCTBUA:

CaMOCTOSITEILHO (hOPMYITHPOBATh M AKTyaJIU3UPOBATh IPOOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

ONpeaACTIATh LEIN ACATCIbHOCTH, 3aJlaBasd MapaMeTpPhbl U KPUTECPUHN UX JOCTHIKCHHA, COOTHOCUTDL PE3YIIbTaTbl ACATCIbHOCTH C ITOCTAaBJICHHBIMU LECJIAMU;

UCIIONIb30BaTh NPU OCBOCHUM 3HAHUU MPUEMBI JIOTMYECKOTO MBIIIJICHUS: BBIICIATh XapaKTepHbIE MPU3HAKU MOHSATHUN M yCTaHABIMBATHh MX B3aUMOCBS3b, HCIOIb30BaTh
COOTBETCTBYIOIINE TIOHSATHUS JIJIs1 OOBSICHEHUS OT/IENBHBIX ()aKTOB U SBICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUH JIJIS KITACCU(PUKAIIUK BEIISCTB M XUMHUECKHUX PEAKIIN;

YCTaHABIUBATh MPUUNHHO-CICACTBEHHBIC CBS3H MEXKY U3YyYaEeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHyKTHBHEIC, JICTyKTHBHEIC, TT0 aHAJIOTHUH), BBISBIIATH 3aKOHOMEPHOCTH U MTPOTUBOPEUUS B PACCMAaTPUBAEMBIX SBICHUAX, (DOPMYITHPOBAThH
BBIBOJIBI I 3aKJIIOUCHHS,

MIPUMEHSATH B MPOLIECCE MMO3HAHMS MCIIOJIb3yeMbIC B XMMUH CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, IIPe00pa30BbIBaTh MOJIE/IbHBIC IPEACTABICHUS — XUMHUCCKUN 3HAK (CHMBOII)
3JIEMEHTa, XUMHYEcKast (hOpMyia, ypaBHCHHE XMMHUYCSCKON PEaKIMU — IPH PEIICHUH YYeOHBIX IMO3HABATEIBHBIX U MPAKTUYCCKUX 33]1a4y, MPUMCHSATh Ha3BaHHBIC MOJCIHHBIC
MIPEICTABICHUS TSI BBISBIICHUS XapaKTEPHBIX MPU3HAKOB M3yJaeMbIX BEIIECTB U XUMHUICCKUX PEaKITHil.



2) 6a3oBble HCCIeA0BATEIbCKHE AeCTBHA:

BJIaJIeTh OCHOBaMH METO/IOB HAyYHOI'O IT03HAHUS BELECTB U XUMUUYECKUX PEaKIii;

(hopMyIHpOBaTh LIENH U 33/1a491 UCCIICIOBAHMSI, NCTIOIB30BATh IIOCTABICHHBIE U CAMOCTOSTENILHO COPMYITMPOBAaHHBIE BOIPOCHI B KAY€CTBE HHCTPYMEHTA MTO3HAHUS K OCHOBBI
Ut (POPMUPOBAHHMS TUIIOTE3BI TI0 IPOBEPKE MPABHIILHOCTH BBHICKAa3bIBAEMBIX CYKACHUIA;

BIIaJIeTh HAaBBIKAMU CaMOCTOSTENPHOIO IUIAHMPOBAHHMS M IPOBEOCHMS YUYEHHUECKHUX OSKCICPUMEHTOB, COBEPILIEHCTBOBATH yMEHHMs HaOIo#aTh 3a XOOOM Ipoliecca,
CaMOCTOSITETIbHO TPOTHO3UPOBAaTh €ro pe3ynasrar, (opMyaupoBaTb OOOOIIEHHS W BBIBOABI OTHOCHTENBHO IOCTOBEPHOCTH PpE3YJBTaTOB MCCIEAOBAaHUS, COCTABISTH
000CHOBaHHBII OTYET O MPOACIaHHON paboTe;

npruoOpeTaTh OIBIT YYEHHYECKOH MCCIENOBAaTENbCKON M MIPOCKTHOM JESTENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENIbHOMY IIOMCKY METOOB PEIICHHS
MPaKTHYECKUX 3a7a4, IPUMEHEHHIO PA3IUYHBIX METOOB O3HAHMS.

3) pa6ora ¢ unpopManueii:

OpPHEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHHKAX HMH(popManuu (HaydyHO-HOIYNIApHAs JMUTeparypa XUMHYECKOIO COAEP)KaHMs, CIIpaBOYHBIE IOcoOus, pecypcsl MHTepHeTa),
aHAJIU3UPOBATH HH(OPMALIHIO PA3JINYHBIX BUIOB U (OPM NpeNCTaBICHUS, KPUTHUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEIPOTHBOPEUUBOCTE;

(hopMynHpOBAaTH 3aMIPOCH M IPUMEHATH Pa3IMYHbIE METO/IBI IIPH MOKMCKE M 0TOOpe MH(popManyy, HeOOXOJMMOI ISl BBITOJHEHUS YUEeOHBIX 3a/1a4 ONPEeIEIEHHOTO TUIIA;
HpI/IO6peTaTL OIIBIT HUCIIOJIb30BaHUA I/IH(i)OpMaHI/IOHHO-KOMM}/HI/IKaTI/IBHbIX TEXHOJOTUI 1 Pa3IIMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSTENFHO BEIOMPATh ONTUMANBHYIO (JOpMY TpeacTaBiIeHust HHQOopMaIiu (CXeMbl, TpaduKH, JuarpaMMbl, TAOIHUIIB, PUCYHKH U IPYTHE);

UCIIOJIb30BATh HAYYHBIH S3bIK B KAYECTBE CPEICTBA IIPH PA0OTE C XUMHUUECKON HHPOpMAIHel: TPUMEHSTh MeXKIpeaMETHbIE ((PU3NUECKUE U MaTeMaTH4eCKre) 3HaKH U CUMBOJTBI,
(hopmynsl, a0OpeBHATYPBI, HOMEHKJIIATYPY;

UCIIOJIb30BATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HAIVISIAHOCTH.

KoMMyHMKkaTUBHBIE YHUBeEpCAJIbHbIE YueOHbIe 1eiicTBUS:

3aJaBaTh BOIIPOCHI MO CYLIECTBY 00CYXK/1aeMOI TEMBI B XOJ€ AUAJIOra W/ UM IUCKYCCHH, BBICKA3bIBAaTh HIEH, (POPMYIHUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIILHO BBINOJHEHHUS
MPEUIOKEHHON 3a]1a4H;

BBICTYIIAaTh C Hpe3eHTau1/1e171 PE3YIBTATOB MMO3HAaBaTeJIbHOMN ACATCIIBHOCTHU, MOJYUCHHBIX CaMOCTOATCIIBHO WM COBMECTHO CO CBEPCTHHKAMHU ITPU BBINNOJHECHUHU XUMHUUYCCKOI'O
IKCIIEPUMEHTA, MPAKTUIECKOW pabOThl MO HMCCIECJOBAaHHIO CBOWCTB HM3y4YaeMbIX BELIECTB, peaii3alldd y4eOHOro NpoeKkTa, M (HOPMYIUpOBaTh BHIBOIBI IO pE3yNbTaTam
NPOBEIEHHBIX HCCIICAOBAHNH ITyTEM COINIACOBAHMS MO3UIUM B X0/1€ 00CYXKIeHUSI 1 00MEHa MHEHUSIMH.

PerynsiTuBHBIe yHUBepcadbHbIe YieOHbIE 1eiiCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYILIECTBIISTH CBOIO IIO3HABATEJIBHYIO JEATEIbHOCTb, OIpeaenss €€ LeNu U 3aJadd, KOHTPOJIMPOBATh U II0 Mepe HEOoOXOIUMOCTH
KOPPEKTHPOBATH MPe JIaracMblil aITOPUTM JICHCTBUH NP BHIMTOJHEHUN YUeOHBIX 1 HCCIIEA0BATENLCKUX 3a/1a4, BRIOUpaTh HanOoiee 3PQEeKTUBHBIN crI0Cc00 UX pelieHus ¢ y4EToM
MOJTyYEHUs] HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKHX PEaKIMAX;

OCYILECTBIISITH CAMOKOHTPOJIb JIESITEIbHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbI

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUSI MPOTPAMMEI 110 XMMHU Ha YIITYyOJIEHHOM YpOBHE Ha YPOBHE CPEIHEr0o OOIIero 00pa3oBaHUs BKIIOYAIOT CeNU(UICCKUE IS y4eOHOTO
npeaMera « XUMHS» Hay4dHbIC 3HAHUS, YMEHHUS U CIIOCOOBI JISHCTBUIT TI0 OCBOSHHIO, HHTEPIIPETAIIUH U MPeoOPa30BaHHIO0 3HAHUH, BHJIBI JCATEIBHOCTH IO TIONyYEHHIO HOBOTO
3HAHUA Y MPUMEHEHUIO 3HaHUH B PA3IMYHBIX YIEOHBIX CUTYallHsAX, a TAK)KE B PeaIbHBIX )KM3HEHHBIX CUTYAIWsIX, CBI3aHHBIX C XUMUEH. B mporpamMme 1mo XuMuu npeaMeTHbIC
pe3yNbTaThl MPEICTARICHBI [0 TOJJaM U3yUCHHUS.



10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca « OpraHudeckas XUMHSD» OTPaXKaroT:

c(OpMHUPOBAaHHOCTb MIPEACTABICHUN: O MECTE ¥ 3HAYCHUU OPIaHUYECKON XMMUH B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJIM B 00ECIIEUeHNH YCTOHYMBOTO Pa3BUTHS YEJIOBEUECTBA
B pEIIEHUH MPOOJIEM 3KOJIOTUYECKOW, SHEPTeTHUECKOM M MHIIEBON 0e30MacHOCTH, B Pa3BUTUH MEIWIMHBI, CO3AaHMH HOBBIX Mare€pHalioB, HOBBIX MCTOYHHKOB DHEPTHH, B
o0ecreueHu: paMoHaIFHOTO MPUPOIOIIONB30BaHus, B (POPMUPOBAHIH MHUPOBO33PEHUS U 00MIeH KyJIbTYpHI YeJIOBEKa, a TaKKe SKOJIOTHYeCKH 00OCHOBAHHOTO OTHOLICHUS K
CBOEMY 37I0POBBIO U IPHPOAHOH Cpene;

BIIaJICHUE CUCTEMOM XUMHUYECKUX 3HAHUH, KOTOPas BKIIOYAET: OCHOBOIIOJATAIONINE MOHATH — XUMUYECKUH 3JIEMEHT, aToM, SIIPO U 3JIEKTPOHHAas 000I0uKa aTtoma, s-, p-, d-
aTOMHBIE OpOMTANM, OCHOBHOE M BO30OY)KAEHHOE COCTOSHUS aromMa, THOpHau3anys aTOMHBIX OpOuTalieil, HOH, MOJIEKyJa, BaJeHTHOCTh, SMEKTPOOTPHLATEILHOCTD, CTETICHb
OKHCIICHUS, XUMUYECKasl CBA3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIM O0BEM, YIIEPOAHBIN CKeleT, PyHKIMOHAIbHAS IPYIIa, paguKall, CTPyKTypHbIe GOpMyinbl (pa3BEPHYTEIE,
COKpAILEHHbIC, CKEJIETHbIC), M30MEpHsl CTPYKTYpHAash M NIPOCTPAHCTBEHHAs (Te€OMETpHUUYECKas, ONTHYECKasl), W30MEphbl, TOMOJIOTHUECKUI PpsA, TOMOJIOTH, YIJICBOAOPOIbI,
KHCJIOpPOZ- U a30TCoAepKalllie OpraHu4ecKre COeTMHEHHsI, MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHbIE COEIMHEHNUS; TEOPHH, 3aKOHBI (TIEPHOANYECKUN
3axoH JI. V1. MenneneeBa, Teopusi CTPOCHHUS OpraHnueckux BemecTB A. M. byTinepoBa, 3akoH cOXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUs U MPEBpPALICHUs SHEPTUU NPU
XUMUAYECKUX PEAKLUUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHN SI3BIK XMMHH, MHUPOBO33PEHUECKUE 3HAHMS, JISKAIIHE B OCHOBE NOHMMAHHUS NPUYMHHOCTH M CHCTEMHOCTHU
XUMHUYECKHX SIBJICHUH; MPECTaBICHUS O MEXaHU3MaX XUMHUYECKUX peakiuil, TepMOINHAMHUYECKIX U KMHETHYECKHX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AUMHOM BIMSHUU
aTOMOB U TPYIIIl aTOMOB B MOJIEKyJIaX (MHAYKTHBHBIA 1 Me3oMepHBIH 3¢ dexTsl, opuenTantsl | u Il pona); dakronorndyeckue cBeZieHUsI O CBOWCTBAX, COCTABE, MOIYYCHUH H
0e30macHOM HCIIOIb30BaHNH BAXKHEHIINX OPraHMYECKUX BEIIECTB B OBITY M IPAKTUUECKON AEATEIbHOCTH YEJIOBEKa, OOLINX HAyYHBIX MPUHLUIAX XUMHUYECKOTO IPOU3BOICTBA
(Ha mpuMepe MPOU3BOACTBA METAHOINA, TIepepadOTKH HEDTH);

c(hOpMHUPOBAHHOCTHh YMEHHIA: BBISABIISITH XapaKTepHbIE MPU3HAKH OHSATHI, YCTAaHABIMBATH UX B3aHMOCBS3b, NCIIOJIb30BATH COOTBETCTBYIOIINE ITOHATHUS IIPH OITMCAHUU COCTABA,
CTPOEHUS U CBOICTB OPraHMYECKHUX COEINHEHU;

c(hOPMHUPOBAaHHOCTH YMEHHI:

UCIIOJIb30BATh XUMHYECKYIO CHMBOJIMKY JIJISl COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYJT OPraHMYECKHX BEIIECTB;
COCTAaBJISATh YPaBHEHHSI XUMUYECKUX PEAKIIMH U PacKpbhIBaTh MX CYIIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUil MOCPEACTBOM COCTABIEHHS JIEKTPOHHOTO OanaHca
3THX PEaKLIMH, peakMii HOHHOTO 0OMEHa IyTEM COCTaBJICHHS UX HOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTaBJIMBATh MOJIEIH MOJIEKYJI OPraHMYECKHUX BEIECTB IS MIUTFOCTPALMH HX XUMHYECKOIO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHIA: yCTaHABIUBATh MPHUHAUICKHOCTh H3YyYCHHBIX OPraHMYECKUX BEIIECTB IO HMX COCTaBy M CTPOSHHIO K ONpeAeIEHHOMY KiaccCy/Tpyrie
COEIMHEHHH, 1aBaTh UM Ha3BaHMA 110 cucteMarnyeckoi HoMmeHknarype (IUPAC) 1 npuBoauTh TpUBHAIBHBIE HA3BaHUS TS OTICJIBHBIX IPEICTABUTENCH OPraHNIECKHUX BEILIECTB
(aTMIIeH, alleTUIIEH, TOTYOJI, IIIMLEPHH, STHICHITIMKOb, (eHONI, (GOopMaNbIeril, aleTaabAeru], aleTOH, MypaBbUHAas KUCIIOTA, YKCYCHAsl KUCIIOTa, CTeapuHOBAasl, OJICMHOBA,
NaJILMUTHHOBASI KUCIIOTHI, IJIMIIMH, aJJaHWH, MaIIbT03a, GPYKTO32, aHHJIMH, TUBUHHJI, U30TIPEH, XJIOPOIIPEH, CTUPOI U JPYTHE);

c(hOpMHPOBAHHOCTH YMEHHUS ONPEJIEINATh BUJ] XUMUIESCKOW CBSI3M B OPraHUYECKUX COCAMHEHHSX (KOBAJICHTHASI 1 MOHHAS CBSI3b, G- U TT-CBAA3b, BOJIOPOJIHAS CBSI3b);
c(hOpMHUPOBAHHOCTH YMEHUSI IPUMEHSTH ITOJIOKEHUS TEOPUH CTPOEHUsI opranndeckux BemecTs A. M. ByTiepoBa aist 00bsiCHEHNS 3aBUCIMOCTH CBOMCTB BEILIECTB OT UX COCTaBa
Y CTPOCHUS,;

c(hOpMHPOBAaHHOCTh YMEHHUI XapaKTepH30BaTh COCTaB, CTPOCHUE, (U3MUYECKUE M XUMHYECKHE CBOMCTBA THIMYHBIX TPEJCTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKHX
BEIIECTB: AJIKaHOB, IMKJIOAIKAHOB, aJKEHOB, aJIKaIUCHOB, AIKKHOB, ADOMaTHIECKHX YIIIEBOIOPOAOB, CIIUPTOB, aJbIETUI0B, KETOHOB, KAPOOHOBBIX KHUCIIOT, TPOCTHIX M CJIOKHBIX
3¢UpOB, KUPOB, HUTPOCOCTUHEHUI M aMHUHOB, aMUHOKHCIIOT, OEJIKOB, YIIEBOJAOB (MOHO-, M- M IOJHCAXapHIOB), HIUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIINX XHMHYECKUX PEAKINI C UCTIOIH30BAHNEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTHh YMEHHS MTOATBEPKIATh HA KOHKPETHBIX MPUMEPax XapaKTep 3aBUCUMOCTH PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCIUHEHHI OT KPaTHOCTH U THUIIA
KOBAJICHTHOH CBSI3U (G- U T-CBSI3M), B3AUMHOTO BJIUSTHHS aTOMOB U TPYIIII aTOMOB B MOJIEKYJIax;

c(OpPMHPOBAHHOCTh YMEHHS XapaKTepHU30BaTh NCTOYHUKH YIIIEBOAOPOIHOTO CHIPhs (He()Th, MPUPOAHBIN ra3, yroib), CIIOCOOBI €ro nepepadoTKH U MPAKTHYECKOE IPUMEHEHHE
MIPOAYKTOB MTepepabOTKH;

c(hOpMHUPOBAaHHOCTD BJIAJCHUSI CHCTEMOH 3HAHWU O €CTECTBEHHO-HAyYHBIX METOAaX MO3HAHHS — HAOIIONCHWUH, W3MEPEHHH, MOJACIHUPOBAHUH, SKCIIEPHUMEHTE (pealbHOM H
MBICJIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HaHUS;



c(OpMHPOBAHHOCTh YMEHUS NMPHUMEHSATh OCHOBHBIC OIEPAI[MH MBICIHTEILHON JIEATENILHOCTH — aHalli3 M CHHTE3, CpaBHEHHUE, 0000IIEeHNE, CHCTEMATH3AIINIO, BBISBICHUC
NPUYUHHO-CIICICTBEHHBIX CBSA3EH — JUISl U3yUYCHHUSI CBOMUCTB BEIIECTB M XUMUYECKUX PeaKinii;

c(hOPMHUPOBAHHOCTh YMEHHIA: BBISBIATH B3aMMOCBSI3b XUMHYCCKHX 3HAHUI C MOHATHUSIMH M TPEACTABICHHSIMU JIPYTHX ECTECTBEHHO-HAYYHBIX IMPEAMETOB s Ooree
OCO3HAHHOTO MMOHUMAHHS CYHNIHOCTH MAaTePHAIBHOTO €AMHCTBA MHpPA, UCIIOIB30BATh CUCTEMHBIC 3HAHUS MO OPTraHWYECKOW XUMHHU I OOBSICHCHHS W MPOTHO3MPOBAHHS
SIBJICHUH, UMCIOIIUX €CTECTBEHHO-HAYYHYIO TIPUPOIY;

c(hOpPMHUPOBAHHOCTh YMEHUIA: MPOBOAUTH PACUETHI IO XUMUYCCKUM (POPMYIIaM U YPaBHEHHUSIM XUMHUYCCKUX PEAKIINI C UCIOIB30BaHUEM (PH3HUYCCKUX BENUYMH (Macca, 00BEM
ra3oB, KOJTMYECTBO BEIECTBA), XapaKTEPH3YIOIINX BEMIECTBA C KOJTMYSCTBEHHON CTOPOHBI: pacUEThl 10 HAXOKICHUIO XUMUYIECKOM (DOPMYITBI BEIIECTBA ITO H3BECTHBIM MAaCCOBBIM
JIOJISIM XUMUYECKUX DIIEMEHTOB, MPOIYKTaM CrOPaHUs, IUIOTHOCTH Ta3000pa3HbIX BEIECTR;

c(OpMHPOBAHHOCTh YMEHHH: MPOTHO3WPOBATh, AHAIM3UPOBATH W OICHUBATH C MO3MIMN HKOJIOTHYECKON OE30MaCHOCTH IOCIEACTBHUS OBITOBOH W MPOWU3BOJCTBEHHOMN
JeSITeTIbHOCTH YEJTOBEKa, CBA3AHHOM C MmepepaboTKOM BEHIECTB, HCIONb30BaTh MONYyUYCHHbBIC 3HAHUS [T MPHHATHS TPAMOTHBIX PEIICHUI MPo0JIeM B CUTYAIUSAX, CBI3aHHBIX C
XHUMHEH;

c(hOpPMHPOBAHHOCTh YMEHHIA: CAMOCTOSTENEHO TNIAHUPOBATh M IIPOBOIUTH XUMHUUECKUN SKCTIEPUMEHT (TIOJTyYeHHE W U3y4YCHUE CBOWCTB OPraHUYECKHX BEIIECTB, KAYeCTBEHHbBIE
peaKIuy YIIEBOAOPOIOB PA3IMYHBIX KIACCOB M KHCIOPOICOACPIKAIINX OPraHUYECKHX BEIIECTB, PELICHHE KCIICPUMEHTAIbHBIX 3aj1ad M0 PACIO3HABAHHIO OPraHUYeCKHX
BEIICCTB) C COOJIIOICHUEM MTPaBHJI 0€30IaCHOTO 0OPAIICHHS C BEIIECTBAMHU H J1a00OpaTOpHbIM 000pyI0BaHHEM, POPMYIUPOBATH 11€Jb UCCIICIOBAHNUS, IPESICTABIATh B PA3IMYHON
(hopMe pe3ynbTaThl SKCIIEPUMEHTA, aHATTM3UPOBATD # OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

COOJTIO/IaTh TIPaBUIIa KOJIOTHYECKH 11€7IeCO00Pa3HOTO MOBE/ICHUS B OBITY U TPYAOBOM JIEITEILHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3/I0POBbsI, OKPYKAIOIICH MPHUPOIHOIN Cpebl U
JIOCTHO)KEHUS €€ YCTOMYMBOTO Pa3BUTHS;

0CO3HaBATh OMACHOCTh TOKCHYECKOTO JACUCTBHS HA KHBBIC OPraHU3MbI ONPEACIEHHBIX OPraHUYCCKUX BEIIECTB, MOHUMas cMbIch nokasarens [1]1K;

AHAJIM3UPOBATh HeﬂeCOO6pa3HOCTb MMPUMCHCHHS OPraHNn4C€CKUX BCIICCTB B IPOMBIIIIJICHHOCTU U B 6I)ITy C TOYKHU 3pCHHA COOTHOUICHUA PUCK-II0JIb3a,

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISITh IIEJICHAPABICHHBIA MOUCK XUMHYCCKOW MH(MDOPMAIMU B PA3UYHBIX HCTOYHMKAX (HAyyHas W y4eOHO-HAy4yHas JHMTEpaTypa,
cpejicTBa MaccoBod WHQopMaruu, VHTepHET W Jpyrue), KPUTHYESCKU aHATU3UPOBATh XMMUYECKYIO0 HH(POPMAIHIO, IepepadaThiBaTh €€ M UCIOIL30BaTh B COOTBETCTBUU C
MOCTaBJICHHON yueOHO# 3a1aueii.

11 KJTACC

[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «O0Inas U HeopraHuIeCcKast XUMHUSD» OTPaXKaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHHUI: O MarepHaJbHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSX M IMO3HABAEMOCTH SIBJICHUH HPUPOJABI, O MECT€ M 3HAUCHHUH XUMHHU B CHCTEME
€CTEeCTBEHHBIX HayK U €€ POJIU B 00ECIIEUCHUH YCTONYUBOTO PA3BUTHS, B PEIICHUH IIPOOJIEM SKOJIOTHUECKOH, JHEPTETHIECCKON U TUIIIEBON 0€301TaCHOCTH, B PA3BUTHH MEIHUITHHEI,
CO3/IaHUU HOBBIX MaTEpUAIOB, HOBBIX UCTOUYHUKOB SHEPTUH, B 0OCCICUEHUH PAIMOHAIHLHOTO MPUPOAOIOIH30BAHMS, B (JOPMHUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIBTYPHI
YEeJI0BEKa, a TAK)KE DKOJIOTHIECKA 0O0CHOBAHHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO U TIPUPOIHOMN CpeIe;

BIIQJICHUE CHUCTEMONW XWMWYECKHX 3HAHHWH, KOTOpas BKJIIOUAET: OCHOBOIIONATAIONINE MTOHATHS — XUMHUYECKUAN DIEMEHT, aToM, SIIPO aroMa, W30TOTHI, JICKTPOHHAs 000I09Ka
aroma, s-, p-, d-aToMHBIE OpOUTAIIN, OCHOBHOE ¥ BO30YXIEHHOE COCTOSIHUS aTOMa, THOPUAN3AIIHS aTOMHBIX OpOHTalIeH, HOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTS,
CTETICHh OKHCIICHUS, XUMUYECKas CBs3b (KOBAJICHTHAs, MOHHAs, METaJUIMYecKasi, BOJOPOIHAS), KPUCTAIUINYECKAs PEIIETKa, XUMUYeCKasi Peakiusi, pacTBOp, 3JICKTPOIUTHI,
HEDJICKTPOJIUTEI, SJICKTPOIUTHISCKAS TUCCOITHAITNS, CTETICHD TUCCOITUAITNH, BOJOPOIHBIN ITOKA3aTeh, OKHCIUTEh, BOCCTAHOBUTENE, TETIOBOM d(H(HEKT XUMUUIECKON peaKITni,
CKOPOCTh XUMHUYECKOH peakiny, XMMHUECKOEC PABHOBECHE;, TCOPHH M 3aKOHBI (TCOPUS AIIEKTPOIMTUYCCKON JUCCOIManuy, nepuonudeckuii 3akoH J[.M. MenaeneeBa, 3akoH
COXpPaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS SHEPIHH MPU XUMUYCCKUX PEaKIUAX, 3aKOH TMOCTOSHCTBA COCTaBa BEIICCTB, 3aKOH JICHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3BIK XMMHH, MUPOBO33PEHUECKHE 3HAHMS, JICKAIIUME B OCHOBE ITOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XMMHMYECKHUX SIBICHHII;
COBPEMEHHBIE ITPEICTABIECHUS O CTPOCHUM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYIISIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSIX; IPEACTABICHUS O MEXaHU3MaX XUMUYECKUX PEaKLui,
TEPMOAMHAMHUYECKUAX

Y KHHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHHA, O XUMHUYECKOM PAaBHOBECHH, PACTBOpAX M IUCIEPCHBIX CHUCTEMax; ()aKTOJOTMYECKHE CBEJCHHUSA O CBOMCTBAxX, COCTaBe,



MONTyYEHNH U 0e3011acCHOM HCTIONIb30BaHUH BAYKHEUIITNX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON AEATEIHHOCTH YeJIOBEeKa, OOINX HAYYHBIX IPUHITUITAX XUMHIECKOTO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHU: BBIABIATh XapaKTEPHBIC TNPU3HAKKA TOHATHH, YCTAHABIUBATH UX B3aMMOCBS3b, UCTIOIH30BATh COOTBETCTBYIONIUE IOHITHS TPH OIHCAHUU
HEOPraHWYECKUX BELIECTB U UX MPEBPAILCHUI;

c(hopMHUPOBAaHHOCTh YMEHHS UCIIOTIB30BATh XUMHUECKYIO0 CHMBOIIUKY JIJIsl COCTABIIEHHSI ()OPMYIT BEIIECTB U YPaBHEHUH XUMHUYECKHUX PEAKIINNA, CHCTEMATHIECKYI0 HOMEHKIIATY Py
(IUPAC) u TpuBHaIbHBIC HA3BAHHS OT/ICIIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHUSI ONPECIIATh BAJCHTHOCTh M CTEICHb OKHCICHHS XMMUYCCKUX DJIEMEHTOB B COCIMHEHHSX, BUJ XUMHUYECKOW CBsA3M (KOBAJICHTHAs, MOHHA,
MeTaJTH9ecKast, BOJOPOIHAS), THIT KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEIIEeCTBa;

c(hopMHUPOBAaHHOCTh YMEHHS OOBICHITH 3aBUCHMOCTE CBOMCTB BEUIECTB OT BUa XUMHUYECKOH CBSI3M M THIIA KPUCTAJUTUIECKOHN peréTKi, OOMEHHBIH W TOHOPHO-AKIIETITOPHBIN
MeXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hopMHUPOBAaHHOCTh YMEHHH: KIIACCH(PUIINPOBATH: HEOPTaHNYECKHE BEIIECTBA IO UX COCTABY, XUMHUECKHE PEaKIINH MO Pa3IMIHBIM MPU3HAKaM (YHCITY U COCTaBY PEarupyrOIINX
BEIIIECTB, TETIIOBOMY d((EKTy peakln, U3MEHEHHIO CTETICHEH OKUCIICHUS DIIEMEHTOB, 00PaTUMOCTH, YUACTHIO KaTaIn3aTopa U APYTHUE); CAMOCTOSATENEHO BRIOUPATh OCHOBAHUS
U KPUTEPHH YIS KJIACCU(PHUKAIMN U3yYaeMbIX BEIICCTB U XMMHUYCSCKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHUS PACKpPBIBaTh CMBICH Tepuoauueckoro 3akoHa J[. WM. MenumeneeBa W JEMOHCTPUPOBATh €r0 CHCTEMATHU3UPYIOUIYIO, OOBSICHHUTCIBHYIO U
MPOTHOCTHUYECKYIO (DYHKIIHU;

c(hOpMUPOBAHHOCTh YMCHHUN: XapaKTePU30BaTh JICKTPOHHOE CTPOCHUE aTOMOB M MOHOB XMMUYECKUX JJIEMEHTOB MEPBOrO—4ETBEPTOrO MepuonoB [lepruoauueckoil CUCTEMBI
J.W. MenneneeBa, HCIONB3Ys MOHITHUS «IHEPIreTHUECKHE YPOBHHM», «IHEPIeTHUCCKHE MOAYPOBHM», «S-, p-, d-aTOMHBIE OpOMTaIN», «OCHOBHOEC U BO30YXIEHHOE
SHEPTETUYECKUE COCTOSHHUS aTOMay; OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKUX DJIEMEHTOB W MX COCIUHEHHI MO mepronaM u rpymmam llepuogmueckoit
cuctemsl /. V1. MenneneeBa, BaJleHTHbIE BO3MOKHOCTH aTOMOB SJIEMEHTOB Ha OCHOBE CTPOEHUS MX 3JIEKTPOHHBIX 000II0UEK;

c(hOpMUPOBAHHOCTh YMEHUI: XapaKTePH30BaTh (OMKUCHIBATh) O0IINE XUMUYCCKUE CBOMCTRBA BELISCTB Pa3IUYHbIX KJIaCCOB, IIOATBEPKIAATh CYIIECTBOBAHNE IEHETHUCSCKON CBSI3U
MEXy HEOPraHUYECKUMH BEIIECTBAMHU C IMTOMOLIBIO YPAaBHEHUI COOTBETCTBYIOLMX XUMUYECKUX PEAKLIUM;

c(hopMHUPOBAHHOCTh YMEHUS PACKPBIBATh CYIIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUi IIOCPECTBOM COCTABIICHHS AIEKTPOHHOTO OallaHCca 3TUX PeaKklnil; peaKkiui
HOHHOTO OOMeHa IyTEM COCTaBJICHUS WX TMIOJHBIX M COKPANIEHHBIX HOHHBIX yPaBHEHHM; peaknuid TUAPOIN3a; peakuii KoMIDIEKCooOpa3oBaHHUS (Ha mpuMepe
TUAPOKCOKOMITJICKCOB IIMHKA W AJTFOMIHIS);

c(hopMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHX PEaKIUil ¢ YYETOM WX SHEPreTHUECKHX XapaKTePHCTHK, XapaKTep M3MEHEHHUS CKOPOCTH
XUMHYECKOW PEaKIUu B 3aBUCHMOCTH OT Pa3lIMYHBIX (DaKTOPOB, a TAK)KE XapaKTep CMEIIEHUS XMMHUYECKOTO PaBHOBECHS TOJ BIMUSHUEM BHEIIHWUX BO3ACHCTBUN (TIPUHIIMII
Jle Hlatense);

c(hopMUPOBAHHOCTH YMEHHUSI XapaKTEPH30BaTh XUMUYECKHE PEAKITUH, JIXKAIIIE B OCHOBE MPOMBINUICHHOTO TIOIYYeHHS CEPHOU KUCIOTHI, aMMHaKa, OOIIHe HAyYHbIE TPUHITUIIBI
XUMHYECKHUX TPOU3BOJICTB; 11€J€CO00Pa3HOCTh MPUMEHEHHUS HEOPTaHMYECKHUX BEIECTB B IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PSHHSI COOTHOIIIEHUS PUCK-TIONB3a;
c(hOpMHUPOBAHHOCTD BJIJICHUS] CUCTEMON 3HaHWH O METOIAX HAy4HOTO IO3HAHUS SIBJICHHI HMPUPOABI — HAOIIOACHHE, M3MEPEHHE, MOICIMPOBAHNE, SKCIICPUMEHT (peabHBIN 1
MBICJICHHBIH ), UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMCHHS MPUMEHATH OTH 3HAHHS TP IKCIEPUMEHTATHPHOM HCCIICAOBAHUN BEIIECTB U JJIST OOBSICHEHMS XUMHUECKUX
SIBIICHUN, UMEIOILIUX MECTO B MIPUPOJIE, MPAKTUUECKON AESTEIBHOCTH YEIOBEKA U B TOBCEAHEBHOM KU3HM;

c(hOpMHUPOBAHHOCTh YMECHHS BBISBIIATH B3aUMOCBSI3b XUMHUUCCKHUX 3HAHUH C MOHATHSIMH M TIPEACTABICHUSMHE IPYTHX €CTECTBEHHO-HAYYHBIX IIPEIMETOB JIJIs 00JIee 0CO3HAHHOTO
MMOHMMAaHUSI MaT€pPUaJIbHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTH YMEHUS MPOBOAUTH PACUETHI: C UCIOIH30BAHUEM MOHATHIA «MaccoBasi J0Js BEIIECTBA B PACTBOPE» M «MOJIIPHAsi KOHIICHTPAIIMSDY; MACCHI BEIIECTBA MU
00BEMa raza 1o M3BeCTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00bEMY OHOTO M3 YYACTBYIOIIMX B PEaKIMU BEIIECTB; TEIIOBOTO APQEKTa peaKIuu; 3HAYCHHS BOAOPOTHOTO
MOKa3aressi pACTBOPOB KMCIIOT U IIENIOUEH C M3BECTHON CTETIEHBIO AUCCOIHMAIINKN; MacChl (00bEMa, KOJTMUECTBA BEIECTBA) MPOILYKTa PEaKIiH, ECIH OJHO M3 HCXOIHBIX BEIIECTB
JTAHO B BUJIC PacTBOpa C OINPEIEIEHHON MacCOBOW JIOJICH pacTBOPEHHOTO BEIISCTBA WU JaHO B M30BITKE (MMEET MPUMECH); JOJH BBIXOJA MPOAYKTa PEaKIuh; 00bEMHBIX
OTHOUICHUI rasos;

c(hOpMHPOBAHHOCTh YMEHHIA: CAMOCTOSTEILHO TUIAHUPOBATh ¥ MIPOBOJAUTH XUMUYESCKHI SKCIIEPUMEHT (IIPOBEJICHNE PEaKInii HOHHOTO OOMEHa, MOATBEPIKICHUE KaueCTBEHHOTO
COCTaBa HEOPraHWYECKHUX BEIECTB, OMPEICTICHUE CPEeIbl PACTBOPOB BEIIECTB C MOMOIIHIO HHIUKATOPOB, U3yUCHUE BIHMSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM
peaKkiuy, pelieHre 3KCIIEPUMEHTANIBHBIX 3a7a4 1Mo TeMaM «MeTamiey u «HeMeTaisl») ¢ coOmroneHneM mpaBmil 0€30MacHOr0 0OpaIieHUs C BEIISCTBAME U JIA0OPATOPHBIM
obopynoBaHreM, GOpMYITUPOBATH IIEJTb UCCIISIOBAHUS, TIPE/ICTABIIATH B PA3TUIHON (OpPME pe3yibTaThl IKCIIEPUMEHTA, aHATM3UPOBATH U OIICHUBATH UX JJOCTOBEPHOCTH;



cOpMUPOBAHHOCTh YMEHHMIA: COONIONATh MpPaBHJIA IOJb30BAaHUS XHMHUYECKOI MOCYI0il W J1abopaTopHBIM 000pYyIOBaHHEM, OOpalleHHsi C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMU IO BBIIIOJHEHHIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB, 9KOJOTUUECKH LeNIecOO0Pa3HOTO MOBEICHUS B OBITY M TPYIOBOM JEATEIFHOCTH B LIEISX COXPAaHEHHS
CBOETO 3/I0pPOBBS, OKPY)KAIOIIEH MPUPOAHOW Cpelpl M JOCTHXKCHHS €€ YCTOMYMBOTO Pa3BHTHSL, OCO3HABATh OMIACHOCTh TOKCHYECKOTO JCHCTBHUS Ha JKHBBIC OPraHU3MbI
OIpe/ICNIEHHBIX HEOPIraHUUECKHUX BEIECTB, IIOHUMAst cMbIC Tokaszarens [T/IK;

cOpMUPOBAHHOCTh YMEHHI: OCYLICCTBIATh LEICHANPABICHHBIH MOMCK XMMHYECKOH MH(OPMALMK B Pa3IMYHBIX HCTOYHUKAX (Hay4yHas M y4eOHO-Hay4yHas JUTEepaTypa,
cpencrtBa MaccoBoil mH(MopMaluu, VHTEpHEeT u Apyrue), KPUTHUSCKH aHAIN3UPOBaTh XUMHYECKY0 MH(OpMaIHio, nepepadaTbiBaTh €€ M UCIOIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOH y4eOHOH 3a1aveH.

TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC

Ne HaumeHnoBanue pa3fenoB 1 TEM NPOTrPaMMBI KonmuectBo yacos OnekrpoHHbIe (TU(POBHIE)

n/n Bceero|| KonrponbsHsie I[TpakTuyeckue 06pasoBaTesnbHEIe pecypebl

paboThI paboThI

‘ Pasznen 1. Teopernyeckue 0CHOBbI OPraHHYeCKOi XMMHUHU ‘

1.1 IIpenmet oprannyeckoil xumuu. Teopust CTpOEHMSI OPraHUUYECKUX 8

coenuHenuit A. M. Bytieposa

‘ Hroro no paszneny H 8 H ‘
‘ Pasznen 2. YrieBoaopoabl ‘
‘ 2.1 H IIpenenbHbIe yIIIEBOIOPOIBl — AJIKAHBI, IIMKJIOAIKAHBI H 5 H H H ‘
‘ 2.2 H HemnpenenbHbie yImeBOIOPOIBI: AIKSHBI, AJIKAIUCHBI, aTKIHBI H 14 H H 1 H ‘
‘ 2.3 H ApoMarnueckue yriaeBoJopoabl (apeHsbl) H 8 H H H ‘
‘ 2.4 H [TpuponHbIe HICTOYHUKHU YIIIEBOJOPOIOB U MX MepepadoTKa H 4 H H H ‘
‘ 2.5 H l"anoreHnpou3BoHbIE YITIEBOJOPOIOB H 4 H 1 H H ‘
‘ Uroro no pazgeny H 35 H ‘
‘ Paznen 3. Kuciopoaconep:axainye opraHudecKkue coeJHHEHH ‘
‘ 3.1 H Criuptel. @eHon H 11 H H 1 H ‘

3.2 KapOGoHWMIbHBIE COCTUHEHUS: abACTUIL U KeTOHBI. KapOoHOBBIE 21 1

kucinoTbl. CraoxxHble 3¢upsl. XKups

‘ 3.3 H VYrneBoasl H 9 H 1 H H ‘
‘ Wroro no pasneny H 41 H ‘
‘ Pasneun 4. Azorcogep:kauiue opraHun4eckue coeIHHeHUust ‘
‘ 4.1 H AmuHBI. AMHHOKHCIIOTBI. benkn H 12 H 1 H 2 H ‘
‘ Wroro no pazneny H 12 H ‘
‘ Pasges S. BoicokoMosIeKy/IsIpHBIE COCIMHEHHSA ‘
‘ 5.1 H BBICOKOMOIEKYIIIPHBIE COCANHEHUS H 6 H H 1 H ‘
‘ Hroro mo paszneny H 6 H ‘




Ne HaumMeHoBaHME pa3/eoB U TeM IPOrPaMMBbl ‘ KonunuecTBo yacoB ‘ DneKkTpoHHbIE (IUPPOBHIE)
n/n Bcero|| KonrponbHble ITpakTHyecKue 0bpazoBaTeNbHbIe PeCypChI
paboThI paboThI

| OBLIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 | 3 | 6 I

11 KJIACC

Ne HaumMeHoBaHME pa3enoB U TeM IPOrPaMMBbl ‘ KonnuecTBo yacos ‘ DnekTpoHHbIE (LU(POBLIE)

n/n Beero| KonrtponbHblie I[IpakTHyeckue 0bpazoBaTeNbHEIE PECypChI

paboThI paboTh

‘ Pasznen 1. Teopernyeckue 0CHOBbI XHMHUH ‘

1.1 Crpoenue aroma. [lepuoanyeckuit 3akon u [lepnoanueckas cucrema || 9

xuMudecknx d1eMenToB J. . Menneneena

‘ 1.2 H Crpoenue BemecTsa. MHOrooopasue BelIeCTB H 11 H 1 H H ‘
‘ 1.3 H XUMHYECKUE PEaKLUU H 19 H 1 H 3 H ‘
‘ Hroro no paszneny H 39 H ‘
‘ Pasznen 2. Heoprannyeckas Xxumus ‘
| 2.1 || Hemeramm 131 |1 | 3 | |
| 2.2 || Merammsr 123 |1 | 2 | |
‘ Uroro no pazgeny H 54 H ‘
‘ Pasznen 3. Xumus ¥ KHU3Hb ‘
‘ 3.1 H MeTonap! TT03HAHUS B XUMHH. XUMHS 1 )KU3Hb H 9 H H H ‘
‘ Uroro no pazgeny H 9 H ‘
| OBLIEE KOJIMYECTBO YACOB I10 [TPOIPAMME | 102 | 4 | 8 I |

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA

* Xumus, 11 xiacc/ Tadpuensa O.C., Octpoymo WU.I"., Cnagxos C.A., JIEkun A.H., Akuinoneproe obmiectBo «M3narensctBo «IIpocBeniennes

Xumus. [abpuensa O.C. (10-11) (YrryOonénnsrii) *

METOANYECKUE MATEPHUAJIBI JUISA YUUTEJIA

1. Epemun B.B., Ky3smenko H.E., Tepenun B.U., Ipo3nos A.A., Jlyaun B.B.; mon pexa. Jlyuuna B.B. Xumus. 10 knace. YueOuuk. YrinyOnaEHHbBIN ypOBEHb
2. Ilporpammsl o xumuu a8 8-11 kitaccoB obmeoopazoBarenbHbix yupesxxaenuit/ [log pen.H.E.Ky3nenosoii. — M.: Benrana-I'pad, 2007.-128c.

3. Kopomenko A.C., UBanosa P.I., Jlooporun JI.}O. Xumus: Junakrndyeckue marepuansl: 10-11 k1. —M. : I'ymanurap.ma.ueatp BJIAIOC, 2007. -198 c.
4. HaconoBa A.E. Xumms B Tabnumax 8-11 kimacc: cnpaBoddoe mocobue, M: Jlpoda, 2007
5. VBanos B.I". . Xumus B popmynax 8-11 kmace: cnpaBounsie marepuansl M: Ipoda, 2007

HOUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmoreka [IOK




