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MNOACHUTEJBHAA 3AIIMCKA

IIporpamMma 110 XMMHH Ha YPOBHE CpeJiHero odiero odpazopanus pazpaborana Ha ocHOBe DeepaapHOro 3akona ot 29.12.2012 Ne 273-®3 «06
obpazoBanuu B Poccuiickoit @enepaunny», TpeOOBaHUM K pe3yIbTaTaM OCBOSHUS QeaepalibHOM 00pa30BaTeIbHON IPOTPaAMMEbI CPEIHErO 0OIIEro
obpazosanus (OOII COO), npencrapieHHBIX B DenepabHOM rocyapcTBEHHOM oOpazoBaTenbHoM ctangapte COO, ¢ yuérom Konmenmum
npernojaBaHus yueOHOro mpeaMera « XXMM » B 00pa3oBaTeNIbHBIX oprann3anusx Poccuiickoit @enepannu, peaan3yroIuX 0OCHOBHEIE
oOpa3zoBaTelIbHbIE IPOTPaMMBI, U OCHOBHBIX MOJIOKeHUH «CTparerun pa3sBuTUs BocniuTanus B Poceuiickoit Meneparun Ha nepuod 10 2025 roga»
(Pacnopstxenue [Ipasurtensctsa PO o1 29.05. 2015 Ne 996 - p.).

OCHOBY ITOJIX0JI0B K pa3paboTke IporpaMMbl II0 XUMUH, K OIIPEACTICHUIO O0IIeH cTpaTerun 00yUYeHus], BOCIIUTAHUS ¥ Pa3BUTHS 00YYaAIOLIIXCS
cpencTBaMu ydeOHoro mpeamera «Xumusi» 1t 10—11 xiraccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHIIENTYalbHbIe moaoxkerns ®T'OC COO o
B3aMIMOOOY CJIOBJIEHHOCTH LIEJIEH, COmepKaHUs, PE3YIbTaTOB 00OYUEHUS U TPeOOBAHUHN K YPOBHIO IIOJIT0TOBKHU BBIMTYCKHHUKOB.

Xumu4aeckoe 00pazoBaHue, N0Iy4aeMoe BBIITYyCKHIUKaMU 00I11e00pa30BaTe/lbHOM OpraHu3aliy, SIBISIETCS HEOTheMIIEMO YacThi0 X 00Pa30BAHHOCTH.
OHO CITy>KAT 3aBEPILIAIOLINM 3TallOM peAIn3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KITFOUEBBIX IIEHHOCTEH, MPUCYIIUX EIOCTHON cucTEME
XUMUIYECKOT0 00pazoBaHys. DTH LIEHHOCTH KacaroTcs IIO3HAHKUs 3aKOHOB IIPUPOALL, HOPMUPOBAHKS MHPOBO33PEHNUS U OOIIEeN KYJIbTYPhI YeJIOBEKA, a
TaKXe 3KOJIOTW1€CKU 0OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U IPUPOJHON cpeie. Peanuzyercs xuMudeckoe oOpazosanne 00ydaronmxes Ha
YPOBHE CPEAHETO 00IIero 00pa3oBaHus CPEICTBAMU YIEOHOTO IIpeaMeTa « XUMHUSI», COAEPIKaHKe U TOCTPOSHUE KOTOPOTO OMpPEAENEHEl B IPOIPaMMe
10 XUMUU C yUIETOM CIeNU(PUKY HAyKH XUMUH, €€ 3HaUeHNs B IIO3HAHUU IIPUPOJIEI U B MATCPUATHHON KU3HN OOIIECTBA, a TAKKE ¢ YIETOM OOLIUX
IeJleld ¥ IPUHIAIIOB, XaPaKTEPU3YIOINX COBPEMEHHOE COCTOSHUE CUCTEMBI CpeIHEro obImero odpazoBanust B Poccuiickoit Meepanuu.

s . . .

XUMHUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK Urpact OOO@%HO POJIb B OOW@OZ@EEOW [UBUJIN3ALMY, B CO3JIaHUN HOBOU 0aswl ZN@@@N&WEOM
KYJIbTYPBI. Ona BHOCHUT CBOIi BKJIaJ B @OHVZS@OWWEEO palliOBaJIBHOI'O HAY9IHOI'O MBIIIJICHUA, B CO3JAaHUC IICTIOCTHOIO IIPCACTABIICHUSI 00
OKpYKaroIleM MUPE KakK 0 CAUHCTBE IIPUPOJAbl K YEJIOBCKA, KOTOPOC @O@ZS@%@HOM B XMMHHU HA OCHOBC TOHUMAHU I BEIICCTBECHHOT'O COCTaBa
OKPYIKaroImero Mupa, OCO3HaHuA B3aUMOCBS3H MEXKAY CTPOCHUEM BEIECTB, UX CBOMCTBAMHM 1 BO3MOKHBIMH 00JIACTIMHU HIPpUMEHCHUS.

TecHO B3aUMOZIENCTBYS C IPYTUMU €CTECTBEHHBIMHU HayKaMH, XMMUS CTalla HEOThEMIIEMOH YacThiO MEPOBO# KYJIBTYPbI, HEOOXOAMMBIM yCIOBHEM
YCIICITHOT'O TPY/la ¥ KM3HU KaKI0ro 4ieHa obmecTBa. CoBpeMeHHas XUMUS KaKk HayKa co3uaTebHas, Kak HayKa BHICOKMX TE€XHOJOIMI HallpaBJIeHa
Ha pelIeHure IN100aIbHBIX IPOOJIEM YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CHIPhEBOI, JHEPTETUYECKOHN, TUIIEBOM, SKOJIOIrMUECKON 6€30I1aCHOCTH 1
OXpaHBbl 3/I0POBBSL.

B cooTBeTCTBUY ¢ OOIUMHU HEIAMY U IPAHIANIAMY CPEAHEr0 00IIero oopazoBanus conepkanue npeamera « Xumus» (10—11 ximaccel, 6a30Bblil
YPOBEHb U3yYEHHs) OPMEHTUPOBAHO IPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO HOATOTOBKY 00YYaIOIIUXCsl, HEOOXOMMYIO UM [UIsl BBIPaOOTKI
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOYEHHU B )KU3HD COLIMYMa, IIPOJOKEHUS 00pa30BaHsl B Pa3InUHbIX 00JIACTSIX, HE CBI3aHHBIX
HEMOCPEACTBEHHO C XUMUEH.



CoCTaBJISIOMMMY [IPEeaAMeTa «XUMUsI» SIBIISIFOTCS: 0a30Bble Kypebl — «Opranndeckas XxuMusd» i «O01Iad 1 HEOPraHMIeCKas XUMHU», OCHOBHBIM
KOMITOHEHTOM COJEPIKAHUS KOTOPBIX SIBISIFOTCS OCHOBBI 0a30BOi HAayKu: CHCTEMa 3HaHUH 10 HEOPTaHWYECKOH XUMUH (C BKIIOYEHUEM 3HAHUM U3
061meit XMMHN) ¥ OpraHndeckoi xumun. @opMUpOBaHHE JaHHON CUCTEMbI 3HAHUN IIPU U3yYEeHUH IIPEIMETA 00ECIIEYNBAET BO3SMOKHOCTh
PAacCMOTPEHUsI BCEr0 MHOI000pa3nsl BEIECTB HAa OCHOBE OOIIMX ITOHSTHM, 3aKOHOB U TEOPUH XUMUH.

CTpyKTypa coepkanns KypcoB — «Opranudeckas xumus» 1 «O011as u Heopranudeckas XuMus» cGopMUpoBaHa B IPOrpaMMe [0 XUMUK Ha OCHOBE
CHCTEMHOT0 IIOJX0/(a K U3YUEHHNIO YUeOHOT0 MaTepuaia 1 00ycIoBIeHa HCTOPUIECKA OOOCHOBAHHBIM Pa3BUTHEM 3HAHMI Ha ONpPEAeIEHHBIX
TEOPETUYECKHUX YPOBHAK. Tak, B Kypce OpraHinYecKoi XMMHHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOW TEOPHU CTPOCHUSI OPTraHIIECKHIX
COEMHEHMM, a TakXke Ha YPOBHE CTEPEOXUMUYCCKIX U SJICKTPOHHBIX IIPEICTaBICHUH 0 cTpoeHHH BelecTB. CBejlenns 00 U3y4aeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTHH — OT YIIIEBOAOPOIOB /IO CIOXKHBIX OMOJOTMYECKU AKTUBHBIX COEMHEHUH. B Kypce oprann4ecKoi XUMUU MOTyqaloT
passuTHe chOPMUPOBAHHBIC HA yPOBHE OCHOBHOI'O OOIIET0 00pa30BaHusl NEPBOHAYAILHBIE TIPEICTABIECHUS O XUMUICCKOM CBSI3H,
KIaccU(pUKAIMOHHBIX PU3HAKAX BEIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOH pEaKIiu.

[To/1 HOBBIM YIJIOM 3peHUs B IpeaMeTe «XuMus» 06a30B0oro YpoBHs pacCMaTpUBACTC H3yUEHHBIM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
TEOpEeTUIECKUI MaTepral i (HakTOJIOTHIECKIE CBEICHAS O BEIECTBAX U XUMUYECKOH peakiuu. Tax, B 4acTHOCTH, B Kypce «O0Ias i Heoprannieckas
XM 00YYaroIIMMCs TIPEAOCTABISIETCS] BOBMOXKHOCTh OCO3HATh 3HAUYEHUE IEPUOAUYECKOTrO 3aKOHA C 00MIETEOPETUYCCKUX ¥ METOIOTOTHUCCKIX
NO3MIIHA, [IY6IKe OHATH UCTOPHUECKOE N3MeEeHne GYHKIMI 3TOr0 3aK0Ha — 0T 0COOIIAIOIIEH 10 OOBACHSIFOLIEH 1 IIPO: HOBUPYIOLICH.

Enuas cucteMa 3HaHUH 0 Ba)KHEHIIIX BEIIECTBAaX, UX COCTABE, CTPOCHUN, CBOMCTBAX U IIPUMEHEHUN, a TAKKE O XUMUIECKUX PEAKLUIX, UX
CYLIHOCTH M 3aKOHOMEPHOCTSIX IPOTEKaHHs JONOIHsIeTCa B Kypcax 10 u 11 KaccoB seMeHTaMu COAEPIKAHNS, UMEIOIINMHE KyJIbTYPOJIOTHYCCKII U
NPUKJIaQHON Xapakrep. DTH 3HAHUs CIIOCOOCTBYIOT OHMMAHHIO B3aUMOCBSA3U XUMWIH C IPYTUMH HayKaMU, PaCKPBIBAIOT €€ POJIb B [IO3HABATCILHON U
IPAKTHYECKON JIEATETBHOCTH YeI0BEKa, CIOCOOCTBYIOT BOCTIMTAHUIO YBAKEHUS K TIPOIECCY TBOPUYECTBA B 00NACTH TCOPUH U ITPAKTHICCKIX
NPHIOKEHN I XUMHUHU, TIOMOTAIOT BBITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX IPOOIEMaX, CBSI3aHHBIX C XHMHCH,
KPUTUYECKH OCMBICINBATE HHPOPMAIINIO X IPUMEHATE €€ [T MOTIOTHEHMSI 3HAHUM, PEIIICHNS MHTCIUICKTYaIbHBIX 1 9KCIIEPUMEHTAIBHBIX
HCCIIEIOBATENBCKIX 3a/1a4. B 1eIoM cojeprkanre yaeOHoro npeaMera « XUMEs) JaHHOTO YPOBHS U3YUSHUs OPHEHTHPOBAHO Ha (OPMUPOBAHKE Y
00 YUaIOMUXCS MEPOBO33PEHUECKOIT OCHOBBI /sl TOHUMAHUA QUIIOCOPCKUX UEH, TAKUX KaK: MaTepUalbHOE C/IMHCTBO HEOPTraHUICCKOTO 1
OPraHMYECKOT0 MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB X COCTABOM M CTPOCHHUEM, ITO3HABAEMOCTD IPUPOIHBIX SBJICHUN ITYyTEM SKCIIEPUMEHTA U
pelIeHst IIPOTHBOPEUHIi MEK Ty HOBBIMU (PaKTaMU U TEOPETHICCKIMHU IIPE/ITOCHUTKAME, OCO3HAHHUE POJIY XUMUK B PEIICHUH SKOTOTHIECKUX
npo6IreM, a TakKe IpodIeM cOepeKeHs DHEPIETHIECKAX PECYPCOB, CIPhsI, CO3/IAHMUsI HOBBIX TEXHOJIOIMA U MaTepHAIIOB.

B maHe pelnenus 3a7a4 BOCIUTAHUS, PA3BUTHA U CONUATN3ALAN 00yJarOMMXCsl IPUHATHIE IIPOrPaMMOM IO XMUMUH [OIXO/IBI K OIIPE/ICIICHIIO
COJIEPIKAHUS U OCTPOCHHS [IPEAMETa IIPETyCMaTPHBAOT (POPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX JIEUCTBUMN, MMCIOIX 0a30BOC 3HAYCHHE A
PA3TMYHBIX BHJIOB JEATEIBHOCTH: PELICHHS IpoOiIeM, MOKNCKa, aHalu3a U 00paboTku HH(OpMAaImK, HEOOXOMMBIX JUTs IPHOOPETEHNS OIIbITa
IPaKTHYECKO U MCCIIeA0BATEIbCKOM JIeATEbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XHMUH.



B mpakTHKe MpeIro/iaBanns XMMUH KaK Ha YPOBHE OCHOBHOI'O 00IIero o6pa3oBaHusl, Tak ¥ Ha YPOBHE CPETHET0 001iero oOpazoBanus, MpH
Ompe/ICIICHUH COJIepKaTeTbHON XapaKTePUCTHKY IIesIel U3yUeHUs IpeMeTa HallpaBJIeHueM TIepBOCTENIeHHON 3HAYNMOCTH TPAJUIIMOHHO TPU3HAETCS
dopMUPOBAHUE OCHOB XMMUYCCKOW HAYKM KaK 00JaCcTH COBPEMEHHOr0 €CTECTBO3HAHMUS, TPAKTUYECKON JIeITETLHOCTH YeJIOBeKa U KaK OJTHOTO U3
KOMIIOHEHTOB MUPOBOU KyJIBTYpbl. C METOIUYECKON TOUKH 3PEHUS TaKOM MOIX0 K OTPEICIICHUIO TeNiel U3YIeHHsI TPeIMEeTa SBIISICTCS BITOTHE
onpaBJIaHHBIM.

CoracHO JMaHHOM TOUKE 3pEHUsI [IaBHBIMU LEJISIMU U3Y4YeHUS npeaMeTa « XuMus» Ha 6a3oBoM yposae (10 —11 ki1.) sSBISIOTCS:

° @Oﬁv\:ﬁuowmmﬁo CHCTEMBI XUMHYECKUX 3HAHUN KaK BYKHEUIIICH COCTABIISIOMICH OOH@OHwOEEOIEm@\QEON KapTUHBI MHUpPd, B OCHOBE NOHO@OHM
JIeKaT KJIFOYECBbBIC IIOHATHA, @v\mhmﬁswm%gvmubo 3aKOHBI M1 TCOPKUH XUMHH, OCBOCHHUEC A3bIKa HAYKH, YCBOCHUC U IIOHMMAHUC CYIMHOCTHU
JOCTYIIHBIX 00001IeHN MHPOBO33PECHUCCKOI'0 XapaKTepa, O3HAKOMIJICHUE C EO%O@S@M UX pasBUTUA U CTAHOBJICHU A

e (OpMHUPOBaAHUE U Pa3BUTHE MPECTABICHUN O HAyUHBIX METOAaX [IO3HAHMS BEIECTB U XUMHUUECKIX PEAKIIHIA, HEOOXOTUMBIX JIJIs
IPUOOPETEHUS YMEHUN OPHEHTUPOBATHCS B MUPE BELIECTB U XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U
IIOBCETHECBHON JKU3HH;

e pA3BHUTHE YMEHUMU U CIOCOOOB JIEATENBHOCTH, CBA3aHHEIX ¢ HAOIIOAEHUEM U OOBSCHEHUEM XUMIUECKOTO SKCIIEpUMEHTA, COOTIOICHUEM
HpaBu 0€30ITaCHOTO 0OPAIEHNsI ¢ BEIIECTBAMH. . .

Hapsiny ¢ TuM, coaeprkaTenbHas XapaKTepUCTHKA LeJIel U 3a/1a4 U3y4YCHUs IPEAMETA B IIPOrPaMMe 110 XUMUU YyTOYHEHA U CKOPPEKTUPOBaHa B
COOTBETCTBHUU C HOBBIMHU IIPUOPUTETAMU B CUCTEME cpetHero obrmero oopazoBanus. Cero/iHs B MpenoJaBaHUU XUMUH B OONbLIeH cTeneHu oTaéTcs
IpeIIIOYTEHUE TPAKTHUCCKON KOMITOHEHTE COACPIKaHUsl 00YyUCHHS, OPUCHTUPOBAHHOM Ha ITOITOTOBKY BBITyCKHUKA 0011e00pa3oBaTeIbHON
OpraHW3aIlvH, BIIJICIOEro He HaOOpOM 3HAHUM, a PyHKLIUOHAIIBHONK I'PaMOTHOCTBIO, TO €CTh CII0CO0aMH ¥ YMEHUSIMU aKTUBHOI'O TOJIy4EHUS 3HAHUI
M IPIMEHEHHS UX B PEaIbHOM XKU3HHU JUUIsl PEIIEHU IPAKTUYECKUX 3a1ay.

B cBs3U € D THUM IIpr U3YUCHUU TIPEAMETA «X MU JOMUHHUPYIOIICC 3HAYCHUC E@SO@@@HNHOH TaKue LICIIU U 3aJa4u, KaK:

ajanTanusa O@%&NHOEEXOM K YCJIOBUSAM JUMHAMHWYHO pa3BUBAOLIETOCA MUPA, @O@zvﬂuowmﬂsw WHTCJUICKTYaJIbHO @meEHOWH JIMYHOCTH, TOTOBOM K
oNZOO@@wwomeNmOu COTPYAHUHUECTBY, CaMOCTOATCIIbBHOMY NPUHATHUIO I'PAMOTHDBIX ﬁ@E@ESm B KOHKPETHBIX XU3HCHHBIX CUTYalUAX, CBA3AHHBIX C
BEICCTBAMMU U UX IIPUMEHECHUCM

&oﬁgﬂﬁowwmﬁw y O@%JWHOESNOM KIJIIOYCBBIX HABBIKOB QG.QOQQWEX WOZE@H@EESMVU UMEIOIIUX YHUBEPCAIbHOC 3HAYCHUC JJId PA3JIMYHBIX BUAOB
JEATCIIPHOCTH: PCIIICHUA E@O@hozu IIOMCKAa, aHajli3a 1 O@ﬁ@@OH%S EE@O@ZWESSU EOOQxOHﬂ\;\:&N JUIA E@NO@@@H@mSM OIIbITa JCATCILHOCTU, KOTOpAad
3aHUMAaCT BaAXXKHOC MECTO B IIO3HAHHUHN XUMHUHU, a TaKXKE JJIs1 OICHKH C IMO3UIIAN 3KOJOTMYECKOMI Oe30macHOCTH XapakTepa BIUAHUA BECUICCTB U
XUMHUYCCKHUX ITPOIECCOB Ha OPTaHNU3M YEJIOBEKA U IIPUPOJHYIO CPEAY;



pasBHTHE [IO3HABATEIBHEIX HHTEPECOB, NHTEIUIEKTYAIbHBIX U TBOPIECKUX CIIOCOOHOCTEH 00YIarOmuXcsi: CIOCOGHOCTH CaMOCTOATEIBHO nproOpeTaTh
HOBBIE 3HAHUS 110 XMMHUK B COOTBETCTBHH C KU3HEHHBIMUA OTPEOHOCTSIMHE, HCIIOIH30BATh COBPEMEHHHBIC HH(DOPMAIIMOHHBIC TEXHOJIOTUY AJ1S IOMCKA 1
aHaam3a ydeOHOW 1 HayqHO-IOIY IIPHON HHPOPMAIIMH XUMUYECKOTO COAEPKAHNUS;

@OﬁZS@memSO 1 pasBUTUC Y O@%&NHOESXOM accoMaTUBHOIO U JIOTHYCCKOI'O MBIIJICHHS, EmmﬁabmﬂmwaOOHSV OO@ﬁNEEOOHSu aKKypaTHOCTHU, KOTOPLIC
0COOCHHO EOO@xOHSZWﬁ B YaCTHOCTH, IIPU MJIAHUPOBAHUHU U IPOBECACHUN XUMHUICCKOI'0O SKCIICPUMCHTA,

BOCIIUTAHUC Y O@%JNHOENXOM %@ONAMH.O.EEOOHS B ﬂ%gmmEOHEJOONOHM HaIpaBJICHHOCTA XUMUU, e€ BaXHOI PO B peHICHUN [II00aTBHEBIX HUO@E@Z
PanoOHAILHOI0 IPUPOAOIIONIE30BAHUA, HOTIOJIHEHUS SHEPICTUICCKUX PECYPCOB U COXPAHEHUS IIPUPOIHOTO paBHOBECHUA, OCO3HAHUA HeoOXO0IUMOCTH
OQGO%EOHJO OTHOWICHUS K IIPUPOAC U CBOEMY 310POBLIO, a TAKXKC E@EO@@GHOESM OIIbITa UCIIOJIBE30BAHMA ITIOITYUYCHHDBIX 3HAHMUHI IS IMPpUHATUSA
rpaMOTHBIX @@EOEH\DM B CUTyallMsIX, CBA3AHHBIX C XUMUYCCKUMMU SIBJICHUAMMU.

B yue6HOM ILIAHE CpeHero obImero o6pazoBatus npeaMet « XumMusy 6a30BOr0 yPOBHs BXOJUT B COCTAB IPEAMETHON 06macTh «EcTecTBeHHO-
HAy4YHBIE TPEIMETHI).

O6Imee UKCITO YacoB, OTBEAEHHBIX UL M3yUeHHs XIMHIH, Ha 6a30BOM yPOBHE CPEIHEr0 0011ero oOpasoBaHus, cocTasiseT 68 yacos: B 10 kiacce — 34
gaca (1 4ac B Hezeno), B 11 xiacce — 34 yaca (] 9ac B HEzENiO).



COJEPKAHUE OBYYEHMSI

10 KNIACC

OPTAHUYECKASI XUMUA

Hgﬁwﬂﬂﬁwnmﬁ\—@ OCHOBBI @UH&ENJ@&ZO& XHMHH

[IpeaMeT OPragmueckoi XUMUN: & BOSHAKHOBEHHIE, PA3BUTHE I 3HAUCHUE B IOJIYICHIN HOBBIX BELICCTE M MATCPUAIIOB. Teopus cTpoeHUS
opranrUecKux coequHeHuit A. M. byTieposa, e€ OCHOBHBIC II0JIOKEHHS. CTpyKTypHBie HOPMYJIEI OPTaHMIECKUX BEIIECTB. I OMOTOrUA, H30MEPUA.
XuMHUECKAs! CBSI3b B OPraHUMYECKAX COETMHEHMIX — OTMHAPHBIC ¥ KPATHBIC CBS3H.

IIpencraBieHue O KIaCCH()UKAINY OPraHHIECKUX BCIIECTB. HoMeHKIaTypa OpraHn4eckiuX COeIMHEeHE! (CHCTEMaTHYeCKast) U TPHBUAIbHBIC Ha3BaAH U
BAKHEHIIMX [IPEICTABUTEIIEH KIaCcCOB OPraHUIECKHUX BEIICCTB.

DKCepIMEHTAIBHBIE METOBI H3yUEHUS BEIIECTB 1 UX MPEBPAIISHIH: 03HAKOMIICHHE C o0pa3iamMu opraHuIecKuX BEMIECTB M MaTepHaIaMy Ha UX
OCHOBE, MO/IEJIMPOBAHIE MOJIEKYJ OPraHIIECKIX BENIECTB, HAOMOACHNE I OTIHCAHNE IEMOHCTPALMOHIBIX OIBITOB IO HPEBPAIICHIIO OpraHMYeCcKUX
BEmMECTB [IPX HArPeBaHUH (IUIABIeHME, OOYTIMBAHNE U TOPCHHUE).

YrieBoa0poabl

AJKaHBI. COCTaB U CTPOCHUC, FOMOJIOTHYECKUA pAa. MertaH u 3TaH — EﬁOOHOWEEO IMPECACTAaBATEIIN AJIKAHOB! @Swﬁ&@oﬂﬁm U XUMHIYECKHE CBOMCTBA
@nmﬂﬂﬁﬁ 3aMCIICHUA U H,OHVOESMVU HaxO0XJIeHUE B IIPUPO/IC, TTIOTYICHUC 1 IPUMCHEHHUC. ,

AJXeHBI. COCTAaB U CTPOCHUC, FOMOJIOTHYISCKUI PAA. OTUIICH U IIPONUJICH — E@OOH@&ESO NnpeacTaBUuTENN aJIKCHOB!: @Sw&@mo%ﬁ@ U XUMHWIYCCKUEC
CBOMCTBA QQONHAHHES TUApHApOBaHNA, raJJoreHupoBaHus, ruApaTanum, OKUCJICHUS U EObEgoﬁNwmﬂSSvu NOJYYCHUEC U IIPUMECHCHUC.

Askaayensl: 6yramuen-1,3 u MetunOyraauen-1,3: crpoeHue, BajKHeHIIIMe XMMIYIEeCKHe CBoiicTBa (peakitus nmonmmepusanun). [lomy4denne
CHHTETHYECKOTO KaydyKa U PEe3UHBL.

AJKHHEBL: COCTAB U OCOOEHHOCTH CTPOEHHs, TOMOJIOTHYCCKHH P, ANETUIEH — IPOCTEHIINI IIPEICTaBUTEND AIKUHOB: COCTAB, CTPOCHHE, ¢usmyeckue
H XAMIT9ECKTE CBOMCTBA (PEaKIiy THAPUPOBAHHSL, TaTOTeHNPOBAHHS, TH/PATALIUH, TOPCHHUS), MOy EHUE 1 IPUMCHEHNE.



ApenbL. Ben3omn: cocras, CTpoeHne, GPU3NUECKUE U XUMITIECKHE CBOUCTBA (peaxIu raToreHNPOBaHNs M HUTPOBAHMsI), IOy YCHHUE U
npuvesenne. To1yon: cocmas, cmpoenue, QuU3ULecKue U Xumuteckue c60ucmea (peaxyuu 2a102eHUPOBAHUS 1 HUMPOBAHUA), NOTYYeHUe U
npumenenue. TOKCUIHOCTH apeHOB. [ eHETUECKas CBA3b MEXK/Y YIJIEBOIOPO/IAMHY, PHHAUIOKAIIIAMHU K PASIIHTTHBIM KIacCaM.

[[pEpOHBIE UCTOYHUKH YTIEBOAOPOIOB. [IprpoHELA Ta3 U MOy THBIC HedTsHEble rassl. Hedth 1 eé npoucxoxaerune. CrocoOs! nepepaboTku HedTH:
meperoHKa, KPEeKMHT (TePMUYECKUH, KaTAIUTHICCKUIT), THPOIIH3. [IpoayKTsI IepepaboTku HedTH, MX IPUMEHEHHE B IIPOMBIIUIEHHOCTH U B OBITY.
KaMeHHEIH yIollb 1 ITPOYKTHL €T0 EPEPabOTKH.

@KOE@@SZOEH@WEH&@ METOBI U3YUCHUS BEUIECTB U UX E@@M@NE@THSM” O3HAKOMIJICHUEC C O@ﬁmﬁwim;\:m mjacTMacc, KaydyKoB U pe€3UHbI, KOJUICKIHHA

AAEO@HWVV 1 «YT0JIb », MOJACIUPOBAHUE MOJICKYJI YIJIE€BOOOPOAOB U TaJIOTCHOIIPOMU3BOHBIX, IIPOBCIACHUC ZUEHAHEQOOKOW UN@OHWHH [NOJIYUCHHUEC 3TUJICHA U
H3ydCHUE Cro CBOICTB.

PacuétHble 3a1a4u.

BBIUICITEH NS 110 YPABHEHHIIO XUMUYECKOH peakiy (Macchl, 00hEMa, KOJIMHYCCTBA HCXOIHOTO BEMECTBA Il IPOAYKTa PEAKIMHI 110 U3BECTHBIM Macce,
00bEMY, KOJMYECTBY OJHOIO M3 MCXOHBIX BELIECTB MM IIPOYKTOB peaKIum).

Kucsiopoacoaepxamye oprannieckue coenHeHusl

E@OEOEWEH&O OJJHOaTOMHBIC CIIUPTHI. MeTtaHoa 1 3TaHoI: CTpPOCHUC, @Ewﬁ&moﬂﬁw U XUMHUYEeCKUE CBOMCTBA @@NHAESS C aKTUBHBIMHU METaJlJIaMHU,
TAJIOTCHOBOIOPOAaMU, HJO@OESOVU IIPUMEHEHUC. WONO@OMEH&@ CBSI3U MCXKAY MOJIEKYJIaMU CIIUPTOB. NHGH,\\HOHWS@ METaHOoJa U 3TaHOJIa Ha OpraHu3M
YEJIIOBCKA. « * . .

MuoroatoMHble CIUPTHL. DOTUICHTTIUKOJIb U NIIUICPHH: CTPOCHUE, %EWH\H&OOWS@ U XUMHUYECKHE CBOMCTBA AWwQEZOMGMOHwEO CO IICJIOYHBIMHA
MeTajulaMH, KQdeCTBCHHAA peaknusi Ha MHOT'OaTOMHBIC Oﬂﬁﬁ%vd. HHOWOHwSG Ha OpranusM 4YeJIOBEKA. Eﬁm\;\h@m@mﬁw [JIMIEpHHA U OTHJIICHTJIUKOJIA.

®eHOIT: CTPOCHUE MOJIEKYIIbL, (PU3MUECKUE N XMMUYECKUE CBOCTBA. TOKCHYHOCTD ¢enomna. Ilpumenerne peHomna.

ANBICTUIBL U KeHOHDL. eovggvﬁmwﬂﬁﬁu areTajlbJIerua. CTpOCHUE, %Ew&dwomﬂmw 1 XUMUYECKHE CBOMCTBA Cu@NHAESS OKHCJICHUS U BOCCTAHOBJICHU,
KaueCTBCHHDLIC @ONWESSVQ IIOJIYYCHHE U IIPUMCHCHHUC.

OnHOOCHOBHBIE IIPEACTIBHBIE %m@@OEOWH&O KU CJIOTHI. Zvﬁumww&m@m 1 YKCYCHas KHUCJIOTBI: CTPOCHUC, @Swﬁ&@o%&@ U XAMUYECKHE CBOMCTRA AOWOWOHHWW“
oO1IIe I Kjlacca KUCJIOT, peakiius uH@@S%SNWﬂNH\OU MOJIYYCHHUE W ITPUMCHCHHC. OH@NﬁSEOWm—m 1 OJIEMHOBAs KMUCJIOTHI KaK IIPEeACTAaBUTEIN BBICIINX
Nmﬁ@omowvux K1cI10T. Mblia Kak COJIA BEICIIAX Km‘_u@OmowEN KHUCJIOT, UX MOIOIICEC JCHACTBHE.

CroxHbie >QHUPEL KAK IPOU3BO/HEIE KAPOOHOBBIX KHCTOT. [ UAPOIN3 CII0KHBIX dGUpOB. XKupbL. I'uAPOIIHA3 KUPOB. [IprMeHeHue KUPOB.
Brosormyeckas poJib JKHPOB.



VINeBOIbI: COCTAB, KIacCHpUKAIIASL YIIeBOI0B (MOHO-, /I~ ¥ OJICaxapiIbl). [IoKo3a — IPocTeRiui MOHOCAXapul: 0COOCHHOCTH CTPOSHHUA
MOJICKYJTBI, (DH3MUECKIE i XUMUIECKHe CBOICTRA (B3auMoteiicTere ¢ Trapokeniom Meau(ll), OKucenne aMMUauHbIM pPACTBOPOM OKCHA cepebpa(l),
BOCCTAHOBJICHIE, OPOIKEHHE TTIOKO3bI), HAXOK/ICHNE B IIPUPOJIE, IPUMEHEHUe, Oronorndeckas pois. Gorocnnres. PPyKTo3a Kak H30Mep TIIFOKO3EL.

KpaxmaJr ¥ TeJIIH0I03a KaK IpUpoaHbIe mommephl. CTpoeHUe Kpaxmalia i LeUTION03bl. PU3uHecKue i XUMUIECKHe CBOCTBA KpaxMaa (TUAPOIII3,
KauecTBEHHAs PEaKIUs C MOJIOM).

JKCIepIMEHTATBHBIE METO/[bI N3YUCHHUSI BEIECTB M X TIPEBPAIlCHHI: IPOBe/IeHIe, HAOIIOICHIE U OIHCAHUE IEMOHCTPALMOHHDIX OIBITOB: FOPCHUE
CIUPTOB, KAYECTREHHBIE PEAKINN OJIHOATOMHBIX CIIUPTOB (OKMCIEHHE TaHosa OKerIoM Meau(1l)), MHOroaTOMHBIX CIIMPTOB (B3auMojelicTBIE
rmanepuHa ¢ ruapokcrgom Meau(Il)), anbaeruoB (OKuCICHIEe aMMUAAIHBIM PACTBOPOM OKCHIA cepebpa(l) u runpoxcunom Meau(Il), B3anMoecTBIC
KpaxMayia C HOJIOM), TPOBE/ICHIE IPAKTHIECKOH paboThI: CBOCTBA pacTBOPA YKCYCHOM KUCIIOTBI.

PacuéTHbIC 3a71a4u.

BEMHECICHES [0 YPABHEHUIO XMMUAYECKON peakiuy (Macchl, 00bEMa, KOIMIeCTBA NCXOAHOrO BEIIECTBA WM MPOYKTa PEAKIUH 10 U3BECTHBIM Macce,
00BEMyY, KOJIFIECTBY OJJHOTO M3 HCXOMHBIX BEIIECTB UITH ITPOIYKTOB PEAKIIHHL).

>wO‘HOON®Hu&AmEE® O@_Jmﬁﬁ\w&@‘oﬂﬁw COCAVHCHUH.

AMHHOKHCIIOTEI KaK aM(pOTepHBIE OPraHuIecKUe coeIMHeHNs. PU3MHUECKIe I XUMHYECKUE CBOUCTBA aMUHOKUCIIOT (HA PUMEPE IIIHIUIA).
Buonormdeckoe 3HaYCHNE aMIHOKACIOT. IlenTu/ib.

Bekn Kak IpUPOIHbIC BBICOKOMOJIEKYJIPHBIE coeMHeHrst. [IepBudHas, BTOPUIHAS M TPETUIHAS CTPYKTYpa OenKoB. XUMHUECKUE CBOHCTBA OEJIKOB:
THPONIH3, JIEHATYPAIlHsL, KaIeCTBEHHbIE PEaKIUH Ha OCJIKHL.

JKCIEpUMEHTANbHbIE METO/IBI M3YUCHHS BEIECTB U UX IPEBPAILCHN: HAOIOICHNE U ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYPallid 0eJIKOB
NP HAr PEBAHWH, [{BETHBIE PEaKIK OEIIKOB.

WV—GO%OZQE@Z%ﬁﬁﬁﬁrmw COCINHECHU A

OCHOBHBIC TOHITHUS XUMUU BEICOKOMOJECKYTAPHBIX COeIMHEHMI: MOHOMECD, HOJIUMED, CTPYKTYPHOE 3BCHO, CTCIICHb IIoJIMMEPU3alIK, CPCIHSIA
MOJIEKYJIsipHas Macca. OCHOBHBIC METOJIBI CHHTE3a BEICOKOMOJICKYJIAPHBIX COCJIMHCHUH — IOJIMMEpHU3aua U IIOJTUKOHACHC AL,

@%oﬂo@ﬁgwmﬂgwmgo METOIbI U3YUCHUA BEINECTB U UX GUQW@NEOENWH” O3HaKOMIJICHHUEC C O@@@wﬂm;\:\ﬂ IPUPOJHBIX X NCKYCCTBEHHBIX BOJIOKOH,
miacTMace, Kay4dyKoB.

meﬂﬂuobgwﬁmgm CBA3H.



P easimsarist MEKIIPEIMETHEIX CBA3EH MPY M3yUeHNI OPraHnIecKoil XuMuH B 10 Kiacce OCYIIECTBIIAeTCs Yepe3 UCTIONB30BAHNE KaK OOMIIX
©CTECTBEHHO-HAyYHBIX MTOHITUHN, TaK ¥ MOHSITUH, ABJISIONMXCA CUCTEMHBIMY JUTSE OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI0 IIUKIIA.

OO 111HE eCTECTBEHHO-HAYIHBIE IOHATHS: ABJICHUE, HAYYHBI (HaKT, THI0Te3a, 3aK0H, TEOPUs, aHAIIU3, CHHTE3, KITacCupuKaIusl, IepPHOIUIHOCT,
HAaOJIIOeHUE, U3MEPEHIE, SKCIIEPUMEHT, MOIEJIMPOBAHME.

Du3uKa: MaTepus, SHEPTUA, Macca, aToM, DJICKTPOH, MOJICKYJIA, ummﬁﬂwﬂﬁaooﬁﬂm YPOBEHB, BEIIECTBO, TCJIO, O@szu arperaTao¢ COCTOAHUC BCIICCTBA,
@:\Hwﬁﬂmoﬂﬁm BEJIMYNHBI 1 CAMHUIBI UX U3MCPCHUA.

Buoorns: KieTka, opranusM, ouocdepa, 0OMEH BEIIECTB B OpraHu3Me, GOTOCHHTe3, OMOJIOTUYECKU aKTHBHBIE BEIIECTBA (OCIIKu, YIIIEBO/IBL, KHUPEL,
pepmenTsr).

I"eorpadus: MUHEPATIBI, TOPHBIEC IIOPOJIBL, IIOJIE3HBIE HCKOTIACMbBIE, TOTIIMBO, PECYPCHL

T exHomorus: MUIIEBHIE IIPOOYKTHI, OCHOBBEI PAIIAOHAIIBHOTO ITUTAHMW, MOIOIIIHAC CpEICTBA, JICKAPCTBCHHBIC U KOCMETUYECKUE [IPCIIapaThl, MaTCPUAJIbI
N3 UCKYCCTBCHHBIX U CHUHTCTUYICCKUX BOJIOKOH.



11 KJIACC
OBIIASI 1 HEOPT AHUYECKASA XUMUSI

.Hmc—-n,—,w—ﬁ—wnwn:w OCHOBBI XHMMHH

XUMHYECKUH dleMeHT. ATOM. SIIpo aToMa, H30TOoNbL. DIEKTpOHHAsA 000I09Ka. IHEPreTHICCKIE YPOBHH, IIOTyPOBHN. ATOMHbIE OpOHUTANH, S-, P-, d-

sxeMeHTEI. OCOOCHHOCTH pacupeacii€arsd JIEKTPOHOB I10 O@@H\S.,Wbmg B aroMax 3JICMCHTOB IICPBLIX Jmﬂvﬂumx IICpUOa0B. @bmwﬁjﬁommmm NOE%N%%@NESM
AaTOMOB.

Hepuommuuecknii 3axoH u Ilepuoguueckas CucTeMa XUMIYIESCKIX JIEMEHTOB . Y. MeneneeBa. CBsI3b IEpUOANUYECKOTO 3aKOHA U Ieproauueckoi
CHCTEMBI XUMUUecKIX eMeHToB JI. M. MeHneneeBa ¢ COBPEeMEHHOM TeopHrel CTpOeHUs aTOMOB. 3aKOHOMEPHOCTHA U3MEHEHMSI CBOMCTB XMMUYCCKIX
SIEMEHTOB ¥ 00pa3yeMBbIX UMHU IIPOCTHIX M CIOXKHBIX BEIIECTB [0 TPyIIaM U IepHOIaM. 3HaYeHUe TIEPUOIMUECKOr0 3aKOHA B Pa3BUTUM HAYKH.

CrpoeHne BemmecTBa. XUMUUeCKas CBiI3b. BHIBI XUMIUCCKO# CBs3H (KOBATCHTHAS HETIOJIIPHAS M IIOJISPHAs, HOHHast, MeTaluiecKas). MexaHu3MbI
06pa30BaHNs KOBAIIEHTHOM XUMUUYECKOiT CBsA3HM (0OMEHHBIH 1 JOHOPHO-aKIENTOPHIH). BonopoaHas cs3b. BaneHTHOCTE. DIEKTPOOTPHIIATEILHOCTD.
Crenenb oxuciieHrs. IOHBI: KATUOHBI ¥ aHUOHBI.

BemecTBa MOJICKYJISIPHOTO ! HEMOIEKYIISIPHOTO CTPOCHHSI. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTRA. THIIBI KPHCTAIIMIECKHUX PEIIETOK. 3aBUCHMOCTB
CBOMCTBA BELIECTB OT THIIA KPUCTAINYECKON PEIIETKH.

TlonsTue o JUCIIEPCHBIX CUCTEMAX. HMcTtunnabIe M KOJUIOWIHBIE PacTBOPHL. MaccoBast 70J1s1 BEILIECTBA B pacTBOpC.

EWGOS@HEHA@DSM HEOPTaHNICCKUX OOQANE@ESW. EOZOEHCA@.H%@N HEOPTraHMYCCKUX BEILICCTB. I'eHeTndeckas CBsI3b HECOPraHnu4vIeCKUX BCIICCTB,
MpUHAJICKAIIMX K pa3JIM9IHbIM KlIaCcCaM.

Xumudeckast peakuus. Kiaccuukarnis XUMITYeCKIX PEakInil B HEOPraHUYeCKON U OPraHuvecKoi XuMuu. 3aKOH COXPaHCHN A MacChl BEIIECTB, 3aKOH
COXPaHCHUsI ¥ TIPEBPAICHU SHEPIUU IIPH XUMUIECKUX PEaKIUsIX.

CKOpOCTh peakiny, e 3aBICHMOCTD OT Pa3INIHBIX (pakTopoB. OOpaTuMble peakiun. XuMHIecKoe paBHOBecHe. PakTOPbI, BAXIIONNE HA COCTOTHUE
xumugeckoro pasaoecust. punnun Jle [lartense.

@a@NH@OENHNQOORNM gucconuanys. CwibHBIe U cl1a0ble SJICKTPOJIMATHI. Oﬁ@bm— BOJHBIX pacTBOPOB BEIIECTB: KUCJIAs, Ewm\\:}@mﬁwmmﬂmu oicjIovHasd.

OKHCIUTEIEHO-BOCCTAHOBUTEIILHEIC pe€aknuu.



D KCIIEePUMEHTAIBHBIE METOIBI N3y ICHUs! BEIIECTB H UX LPEBpPALICHIiT: TeMoHCTpanus Tabmu «[lepuomyeckas cueTeMa XUMITYCCKIX 9TIeMCHTOB 1.
. MeHereesay, H3ydeHne MOIeIIell KpUCTAIIMYECKAX PEIIETOK, HAOMOASHHUE i OMUCAHNE JIEMOHCTPAIIMOHHBIX U JTA00PATOPHBIX OIIBITOB
(pa3IIosKeHNE MEPOKCH/IA BOIOPOIA B MPUCYTCTBAM KaTATM3aTOPa, ONPEICICHAE CPE/bl PACTBOPOB BEIIECTB C HOMOIIBIO YHUBEPCATBHOTO

VI HIMKATOPA, PEAKIIMI MOHHOTO OOMEHa), IIPOBE/ICHHE MPAKTUYECKOH paboThl « BiusHue pasnInIHbIX (aKTOPOB Ha CKOPOCTH XMMUYECKOH PEaKITiy.

PacyéTHrie 3a7a4u.

PacuéTtreino YPaBHECHUAM XUMUYCCKUX @@WNEEMU B TOM YHCJIC TEPMOXUMHUICCKULC ﬁmoﬂmHvHu ﬁmoﬂmHWH C ACIIOJIB30BaHUEM IIOHATHA «MaccoBas 10JId
BCIIICCTBa.

Heopramndeckas XuMus

Henerams [onokenne HeMeTayuIoB B [leproauueckoit cucteme XuMuaeckux anementos J. M. MenaeneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB.
DU3UYECKHE CBOWCTBA HEMETA/UIOB. AJIIOTPOIMS HEMETAIIIOB (Ha MpAMepe KHCI0poa, cepbl, dhocdopa U yriepoaa).

X yIMHIUecKHe CBOCTBA BAKHEHIIINX HEMETaIoB (raloreHoB, cephl, a3oTa, Gocdopa, yriaepoia I KPEMHNS) U UX COSUHEHNE (OKCUJIOB,
KICJIOPOACOAEPKAIUX KUCIIOT, BOJOPOIHBIX COENUHEHUT).

T'TpuMeHenre BKHENIITNX HEMETAIIOB U UX COEIMHEHNI.

MeTasmm. Honoxkenne MeTa/uIoB B Ilepuoaudeckoii crcteMe xuMudeckux snemenTos JI. 1. Menneneea. OcoOOEHHOCTH CTPOCHUSE DTIEKTPOHHbIX
060104eK atoMoB MeTaiioB. O0mme $usndeckue cBOACTBa MeTaioB. CILIaBel METAIIIOB. DNEKTPOXUMUIECKHH PsIL HATPsKCHUI METAILIOB.

X MUYecKre CBOHCTRA BAKHEHIITIX METa/UIOB (HATpUil, Kanit, Kaabliiil, MarHU}, aTFOMUHIM, IIUHK, XPOM, XKEJIE30, MEIIb) U UX COCIMHCHUM.

O61mue crnocodsl oTydeHns METAIIOB. IIprMeHeHe MeTaIOB B OBITY U TEXHUKE.

@WOQO@E&@N&@E&EE@ METOJbI U3YUYCHUA BEIICCTB U UX ﬁﬁww@mﬁﬁ@m&m“ HU3YYCHUC KOJUICKIIUU «MeTabl U CILIaBbD», O@@mwﬂow HEMETAJLJIOB, PECUICHUC
DKCIICPUMCHTAIBHBIX 3a/1a4, EWOESDOESQ U O CaHUC AEMOHCTPAIOHHBIX U ﬁN@OHUWHOHumWHN OIIBITOB Awwmﬁgoﬁow\wouﬁwﬁw ruaApoKCcHuIa aJJlOMUHUS C
PpacTBOpPaMu KHCJIOT U EQAOQQW\\HV KAQ4YeCTBCHHBIC PCAKIIUU Ha KaTHOHBI ZOHNEEOWV.

PacuértHsle 3a7a4n.

PacyéTel Macchl BELECTBA UIH 00BEMa ra3os 110 U3BECCTHOMY KOJHUYECTBY BCUICCTBA, MacCC NN O@HmZv\ OJHOTO M3 YU4aCTBYIOIIMX B PCAKIIUN
BCIICCTB, Humoﬂmﬂg MacCChbl Aomﬁmng KOJIMYECTBA mmEmOHwNV IIPOOYKTOB PEAKIIUH, €CIIN OJTHO U3 BEIICCTB UMCCT IIPUMCECH.



XVMHA U )KU3Hb

Porms xuMuu B oOecIieyeHUn UNOEOE\H&@ONOHM“ @E@@ﬂ@ﬂﬁﬂwoﬂow U IALIEBOM @mwOENOmOOHSU Pa3BUTHXU MCAWUIUHEL ITousiTHE O HAY4YHBIX MCTOHAax
TTO3HAHUS BEIICCTB U XUMMYCCKHUX %@NHQHEHM.

Eﬁmboﬂmwﬁomgx 00 O@ES% HAYYHBIX IIPHHIMIIAX TPOMBIIIIJICHHOI'O ITOJTYYCHU S BaKHEHIIINX BEIIECTB.

YernoBek B MUDPE BEUIECTB U MaTCpUajioB. BasKHEHIIINE CTPOMUTCIILHBIC MAaTCPpHaiIbl, KOHCTPYKIIMOHHBIE MaT€purabl, KpaCcKu, CTCKIIO, KCpaMuKa,
MaTepHallbl JJI4 3JIEKTPOHUKH, HAHOMATCPHAJIbI, OpPraHu4YeCKue 1 MUHEPAJILHBIC %EOOHUOENM.

XUMUS 1 3JJ0pOBbE Y€JIOBCKA: IIpaBujia UCIIOJIB30BaHNUA JICKAPCTBCHHBIX IIPCIIapaToB, nmpaBujia 0e30macHoOro MCIOIB30BAHUS IIpenaparoB OBITOBOM
XUMHAHM B ITOBCEAHEBHOM JKU3HU.

MexupeaMeTHbIE CBA3H.

Peamm3anus MEXITPEIMETHDBIX CBSI3CH IIpy U3Yy4YCHUN O@EON u EOOGHNENJOONOM xumnn B 11 kiacce OCYHICCTBIIACTCA YEPE3 NCTIOJIB30BAHUC KaK
O@gx €CTCCTBCHHO-HAYIHbIX HOH.HMHH\:MV TaxK 1 EOEMHSMU ABIIAIOMINXCA CUCTCMHBIMU I OTACIIBHBIX NPEAMETOB €ECTECTBEHHO-HAYIHOI'O IIUKIIA.

OO6mye eCTeCTBEHHO-HayYHbIE NOHATUS: HAYYHBIA (aKT, AI0TE3a, 3aKOH, TEOPHs, aHAJIN3, CAHTE3, KIacCU()UKALS, HEPUOUIHOCTE, Hab/oaeHue,
SKCHEPUMEHT, MOJIEINPOBaHUE, U3MEPEHUE, SIBJICHUE.

duiuKa: MaTepus, SHEPTUS, MAcca, aTOM, JIEKTPOH, IIPOTOH, HEHTPOH, MOH, H30TOII, PAIMOAKTUBHOCTD, MOJICKYJIa, SHCPIeTUYCCKAN YPOBEHE,
BEILIECTBO, TEJIO, OOBEM, arperarioe COCTOSIHIAE BEIecTBa, Pru3nyecKue BEJTUYMHBI U €TMHUIIBI UX U3MEPEHUS, CKOPOCTb. )

buonorus: KJICTKa, Opraiun3M, 3KOCUCTEMaA, @SOO@@@NV MaxKpoO- ¥ MUKPOJJIEMEHTBI, BUTAMWHEI, oOMeH BECIICCTB B OpraHu3MC.
HJOOH@W@NM” MUHEpaJIbl, TOPHBIE IIOPOJBL, II0JIC3HBIC NCKOIIACMBIC, TOILITUBO, PECYPCHI.

Texnoynorus: xummuieckas IIPOMBIIUICHHOCTE, METAJTYPI'Usd, IIPOU3BOACTBO CTPOUTCIILHBIX MAaTEPpUajios, CEIBLCKOXO03SIMCTBEHHOE IIPOU3BOACTBO,
umeBas IPOMBIIIIICHHOCTD, @mﬁgmﬂmwﬂﬁﬂmoﬁmﬁ_ IIPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMETUYIECKUX NPETIapaToB, IIPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepuajioB, JICKTPOHHAas IIPOMBINIICHHOCTD, HaHOTCXHOJIOTHUH.



TTJIAHWPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHKMA

JIMYHOCTHBIE PE3YJIbTATDI

DI'OC COO ycranasnusaeT TpeOOBaHUS K pe3ysIbTaTaM O0CBOSHUS 00YUAIOIUMUCS IIPOTrpaMM CPeTHEr0 00IIero oopazoBanus (JITYHOCTHBIM,

METaIIPEAMCTHBIM U E@OEZQHEW;\C. mw%ﬂmO|Z®HOhS£mOHAOHM OCHOBOM J1JIs1 @Nw@m.@@ﬂwﬁ INIAHUPYEMBIX Pe3YJIbTATOB OCBOCHUA IPOTPaMM CPEIHETO
O@Ewﬂo O@Umwowwmﬁm SBJISIETCS CUCTEMHO-IEATEIBPHOCTHRIN TOIXO.

B COOTBETCTBHU C CHUCTEMHO-AEATEIRHOCTHRIM II0JIXOJIOM B CTPYKTYPE JIUYHOCTHBIX PE3YJ/ILbTATOB OCBOCHUSA IIPEAMETA «XUMUL» HA YPOBHE CPEAHCTO
O@Ewﬂo o@ﬁmwowmmﬁm BBLICJICHBI CJICAYIOMIKUE COCTABIIAIOMINEC:

OCO3HAaHuC O@%JNHOESZEOM @OOOSWONON ﬂﬁmvﬂﬁmmoﬂom UIACHTUYHOCTHU — F'OTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATECIIBHOCTH U CAMOOIIPEACIICHULO,
HaJIM49WUe MOTABALIMH K O@%&@ESHOM
LICJICHAIOPABICHHOC pa3BUTHUEC BHYTPCHHUX %@w%homﬁm JIMYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEU U HCTOPHUYUCCKUX %@Wﬁﬁﬁﬁm 0OazoBoOH HAYKH XUMUU;

OTOBHOCTE H CITIOCOOHOCTH O@%JNHOEH\UAOM PYKOBOACTBOBATLCA B CBOEH JIeSITEIIFHOCTY IIEHHOCTHO-CMBICIIOBBIMH yCTanQBKaMU, MPpUCYIIUMHU
LIEJIOCTHOM CUCTEME XUMUAYECKOTO O@@NMOWNESMW

HaJIM4HUE NPaBOCO3HAHUA IKOJIOTHYECKOU KYJIBTYPBI 1 CIIOCOOHOCTHU CTaBUTH 1SN U CTPOUTDH KU3HCHHLIC ITJIAHbBI.

JImuaHoCTHRIE pe3ylIbTaThl OCBOCHUA IPEAMETA «XUMUSI» JOCTUTAKOTCS B €IMHCTBE %&@@EOM U BOCHUTATEILHON AESITEIBHOCTH B COOTBETCTBUU C
T'YMAHUCTHYECKMMHY, COUMMOKYJIBTYPHBIMU, NYXOBHO-HPAaBCTBCHHBIMUI OECHHOCTSIAMU U uaCallaMi HuOOOH\E,\wOHAOHJO Tpa’XaaHCKOIr'o O@E@Oﬂmmu IIPUHATBIMUA B

oO1mecTse HOpMaMH U1 IIpaBUIaMU IIOBCICHUA, OEOOO@OHW%HOENZE ImpoieccaM CaMONO3HaHMA, CaMOPa3sBUTHUA U HPAaBCTBECHHOI'O CTAHOBJICHHS
JINYHOCTA O@%&NH.OES%OM.

JImraHOCTHBIE pe3yJIbTaThl OCBOCHU: IPCIMETa «XEMUSI» OTpakaroT O@OﬁZSﬁmeEEOOHE OIIBITA IIO3HABATCIILHOM 1 Eﬁ@ﬂ%&@@oﬂom ACATCIIBHOCTH
O@%JDHOESMAOM 110 peanu3anuu MpUHATHIX B O@EOOme EOEEOOHOHMV B TOM YHCJIC B 4aCTH:

1) rpaKIaHcKoro BOCIUTAHUSA:

OCO3Hanud O@%&@HOESZEOM CBOUX KOHCTUTYLIHMOHHBIX IIPAB U O@MWQEEOOHOHMU YBAXCHHA K 3aKOHY U IMPaBOIIOPAJIKY,



NPECACTABIICHUA O CONUAIBHLIX HOPMaxX M IIpaBUIax MEKIIMYHOCTHBIX OTHOIIIEHUN B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM ﬁWO@&@ONO& JOEATCIIBHOCTHU IIPU CO3aHUuN %J@@EH&X IIPOCKTOB, PEIICHNUN %Sw@mﬂuﬂm 1 IIO3HaBAaTCIbHBIX 3a/1a4, BBIIIOJIHCHUN
XUMHAICCKUX SKCIICPUMCHTOB,

CITOCOBHOCTH MOHMMATh i IPHHIMATE MOTHBEI, HAMEPEHNSL, JIOTHKY 1 apryMEHTDI IPYTUX IIPY aHATH3¢ Pa3IMIHBIX BUIOB y4eOHOH AeATEILHOCTH;
2) MaTpHOTHYECKOI0 BOCIIMTAHUS
LICHHOCTHOTO OTHOIIEHHS K UCTOPHMUCCKOMY U HAYYHOMY HACJICAUIO OTEYECTBEHHOW XMMUH;

YBAXCHUA K IPOLECCY TBOPYCCTBA B oOacTH TCOPHUU U ITPAKTUYECKOTO IIPUMCHCHU L XUMUH, OCO3HAHUA TOI'O, UTO JOCTHIKECHHMI HAYKU €CTh PE3YJIbTaT
JIIHUTCIBHBIX EN@ESDOESHM“ KPOIIOTIMBBIX OKCIIEPUMEHTAJILHBIX ITIOMCKOB, IMOCTOAHHOI'O TPpyHda v\&mmzx 1 IIPAKTUKOB;

nHTepeca U NO3HABATEIBPHBIX MOTUBOB B ITIOJTYICHUH 1 ITOCICAYIOIIEM aHAIN3EC SE@O@ZWESE O ITEPEAOBBIX JOCTHUIKCHUAX Oowﬁogommom
OTEYeCTBECHHOM XUMUMU;

3) IyXOBHO-HPaBCTBEHHOT'0 BOCIIMTAHUSA:
HPABCTBEHHOI'O CO3HAHUA, STUIECKOTO ITOBEACHMS;

CcIIOcoOHOCTH OLIEHMBAThL CUTYyalliH, CBA3AHHBIC ¢ XUMUYICCKUMMU ABJICHUAIMHA, A NpUHUMAaTh OCO3HAHHEBIC PEIIICHUA, OPUCHTUPYSICh Ha MOpaJIbHO-
HPABCTBCHHBIC HOPMBI U HCHHOCTH, B

. .

TOTOBHOCTH OIICHHBAThL CBOE MOBEAEHUE U MOCTYNIKH CBOMX HowmﬁSEwm\w C MO3UIUH HPABCTBCHHBIX U IIPABOBBIX HOPM U OCO3HAHUC [IOCJIEIICTBUN 3TUX
ITIOCTYIIKOB;

4) dopmupoBanns KyJbTYPbI 310POBb:

ITOHAMAHU A E@EEOOH@M 3I0pOBOIO 1 0e30MacHoro OQ@NMN JKU3HU, EOO@xODSgOOHS OTBETCTBECHHOT'O OTHOIICHUS K OO@OHW@EEOK% %SwEQOO%OZ% nu
TICHUXHYCCKOMY 340POBLIO;

COBMOICHAS PaBUII 6e30IIaCHOTO OOPAIICHHS ¢ BEIECTBAMH B OBITY, OBCEHEBHOM XKU3HN U B TPYIOBOH JEATEIbHOCTH;
TOHHEMAHHS [IEHHOCTH IIPABMI MHIXBUIYaIBHOTO U KOJUIEKTUBHOTO O€30IIaCHOTO MOBEICHUS B CATYalUIX, YTPOKAIOMUX 3/I0POBIO M XKU3HNA TIOIEH;
OCO3HAHMS [OCICACTEH U HEMPUATHS BPEHBIX MPUBBIUCK (YIOTPEOICHNS aTKOTOJIsl, HAPKOTUKOB, KYPEHUS);

S) TpyA0OBOro BOCIIMTAHHS:



NOZZM&S%&ASWEOM KOMIICTCHTHOCTH B %J@@NO:SOOh@hOWﬁHObWONON ACATCIIbHOCTH, O@E@OHW@EEO H_O.ﬁ@wmomv HwOﬁJOONOM U JIpyTrux BUAax
ACATCABHOCTH

YCTAHOBKHA Ha AKTUBHOC YJaCTUE B PCIICHUU ITPAKTUICCKUX 3a/1a4 COIMaIbHOM’ HaIlpaBJICHHOCTHU Ow paMKax CBOCTO Kiacca, ENOHDUHY
MHTEPECA K NPAKTUICCKOMY U3YYCHUTIO HSUO@@OOSHM pa3in4dHoro pojga, B TOM 4HCJIC Ha OCHOBEC ITPUMCHEHUS IIPEIMCTHBIX 3HAHUU 110 XHUMUU,

YBaKEHUS K TPY/LY, JTFOJSM TPyia U pe3ybTaTaM TPyJI0BOM JeATENbHOCTH;

rOTOBHOCTHA K OCO3HAHHOMY BBIOODPY WHIMBUIYATBHOMN TpaeKTOpuy 006pazoBaHus, Oyaymiel mpodeccnun U peaan3auy COOCTBEHHBIX )KU3HEHHbIX
TLJIAHOB C YIETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUY, HHTEPECOB ¥ NOTPeOHOCTEN 00IIecTBa;

6) PKOIOTAYeCKOr0 BOCIIMTAHMS:

SKOJIOTHYECKH 11eJIECO0OPA3HOr0 OTHOIICHHUS! K IPUPOJIE, KaK UICTOYHMKY CYIIeCTBOBAHUS KU3HU HA 3eMIIE;

[IOHMMaHKA IO6AILHOr0 XapakTepa SKOJOTMIeCKIX MpoOIIeM, BIMSHAsI SKOHOMUYIECKUX IIPOIIECCOB HA COCTOSIHUE MTPUPOJTHON ¥ COLUAIBHOM CPEIB;
OCO3HaHJs1 HeOOXOIMMOCTH UCITOIB30BAHUS KOCTIKCHUN XUMUH TSI PELIEHUS BOYIPOCOB PAllMOHATBHOTO IPXPOJIOII0I530BaHNs;

AKTUBHOTO HENIPUATHS JEHCTBUM, IIPUHOCAIINX Bpe OKPYKAIOIIEH MPUPOJIHOMA cpejie, yMEHHUs IIPOTHO3MPOBATE HEOIArONPUATHBIE KOOI HIECKU e
[IOCIIEACTBASL TPEITPIHUMACMBIX JeUCTBUI U NPETOTBPAILATE UX;

HaJIN9¥s pa3BUTOr0 3KOJOTHICCKOI'O MBIIIIJICHHU, SKOJOTUUYECKOM KYJIbTYPEBI, OIIBITA JeATCIbHOCTH SKOJIOIHYEeCKOM HamnpaBJICHHOCTH, YMCHUA

PYKOBOJICTBOBATHCSI IMU B IT03HABATEIHHOM, KOMMYHUKATUBHON ¥ COLMANLHOM IIPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO IIPOTUBOCTOSITH
uaeonoruu xeMohoouu;

7) LeHHOCTH HAYYHOT' 0 IO3HAHMUSA:

O@Oﬁaﬁﬁowwmmoo%ﬁ MHUPOBO33PEHUS, COOTBETCTBYIOIICTO COBPEMCHHOMY YPOBHIO PAa3BUTHA HAYKU U O@EOOA&OEEOM IIPpaKTHUKH

ITOHHWMaHuA OEOES%ENS XUMHH KaK HayKH, OCO3HAHUA eé poiin B @O@ZS@OWN&ES panroHaJIbHOTO HAYYHOTO MBINIJICHU, CO3JaHNU IIEJIOCTHOTO
npeICTaBIICHU A 00 OKPYIKaromeM MUAPE KaK 0 SANHCTBE IPUPOABI U YCJIOBCKA, B IO3HAHUM IIPUPOJHBIX wNmAOmOZO@mOOH@m 1 pCIICHUHU Eﬁombmg
COXpPaHCHHUA IPUPOJHOTI0 PAaBHOBECHS,

yOEKAEHHOCTH B 0COO0# 3HAUMMOCTU XUMUHK JJIsL COBPEMEHHOY HUBUIIM3AIMK: B €€ T'YMaHUCTUYECKON HAPABJICHHOCTH ¥ BAKHOW POJIH B CO3/IaHUN
HOBOJ 0a36l MATEPHATBHOM KYJIBTYPBI, PEIICHUH TTI00aIbHBIX IPOOIeM yCTONUMBOIO Pa3BUTHS YETIOBEUECTBA — CHIPLEBOM, SJHEPIETUYECKOH, MUIIEBOM

¥ DKONOTHYECKOll OE30IIaCHOCTH, B Pa3BUTHHI ME/IMIIUHBL, 00eCIIEUeHUH YCIIOBUAHN YCIICIIHOTO TPY/1a ¥ 3KOJIOTHYECKH KOM(OPTHOM KU3HU KaXKI0T0
yiIeHa oOlecTBa;



QOHﬂnHwommO|mmv\ﬂmom rpaMOTHOCTHU: ITIOHUMAHUA CYIITHOCTU METOJOB ITIO3HAaHM S, UCIIOJBE3YEMBIX B €CTCCTBCHHBIX HAaYKax, CIIOCOOHOCTH HCHOJIH30BaTh
IIOIYYACMBbIC 3HaHUs I aHaJln3a U OOBSICHCHHUS SIBJICHUI OKPYXXaromero Mupa u Npoucxoaamux B HEM ngmmomsmu YMCHUSA ACJIaTh 000CHOBaHHEIC
3aKIIOYCHMA Ha OCHOBC HAYYHBIX @NNHOW 1 UMCIOIMUXCS TAHHBIX C TCJIBIO MOJIYIEHUS JOCTOBEPHBIX BRIBOIOB,

CITOCOOHOCTH CaMOCTOSITEILHO UCIOJIBE30BATh XUMUYCCKIE 3HAHNA JUL PCIICHUA E%O@h@g B pCAJIbHBIX XXM3HCHHBIX CUTYallUsAX;

HUHICPECA K MO3HAHUIO U MCCIIeIOBATEIbCKOM JACATCIIbBHOCTH,

TOTOBHOCTH M CIHOCOOHOCTH K HCIIPEPHLIBHOMY O@@@wowmw:\mmo 151 O@ZOO@@wwomeNwOu K aKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHMH 110 XUMHUU B
COOTBCTCTBHHU C )KM3HCHHBIMH HOH@@@EOOHMZ:\K

MHTEpeca K 0COOCHHOCTSM TPY/a B pa3TUYHBIX cepax mpodeccrnoHaIbHOM AesTeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHRIE PEe3YIbTAThl OCBOCHUS yUeOHOTO MpeaMeTa « XUMISI» Ha YPOBHE CpeIHero o0Iero o0pa3oBaHus BKITFOYAOT:

3Ha4YMMBIC I &O@?aﬁﬁowwmﬂm MHUPOBO33PCHUA O@%JNSESNOM MEXIUCTTUTIIIMHAPHBIC AZO%EﬁOEZOHEEOV O@E@EN%&EE@ IIOHATHS, OTpaAKaroIue
I CIOCTHOCTD EN%QEOHM KapTWHBI MUpPa 1 OHOES@S%% MCETOMOB IMO3HAHU, UCITOJIB3YEMBIX B €CTCCTBCHHLIX HaYKax OSWH@@SMV BECIICCTBO, DHEPI'U,

SIBACHUE, IPOIECC, CUCTeMa, HAYYHBIA (hakT, IPUHIUII, TUIIOTe3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPH, UCcCliefoBaHne, HabIoeHue, U3MEpEHNHE,
SKCIIEPUMEHT U IpyTrue); * ‘ ‘ ‘

yHHBEpCATbHBIE yUueOHBIe eHCcTBUS (I03HAaBATEIbHbBIE, KOMMYHUKATUBHbBIE, PEryJIATUBHBIE), obecreurnBaronme GopMupoBanue GyHKINOHAIBHOMI
IPaMOTHOCTHU U COITMATBHOM KOMIETCHIINN 00y JatOIIUXCS;

CII0COOHOCTH 00YYArOIIUXCS HCIIOJIB30BATh OCBOCHHBIE MEXAUCIIUIIINHAPHBIE, MIPOBO33PEHUYECKUE 3HAHUS U YHUBEPCATbHbBIE YUeOHbIE JIEHCTBUS B
II03HABATEILHON U COIMAIBHON MIPAKTUKE.

Meranpe aMeTHbIE Pe3yTbTATH OTPaKAIOT OBJIA/ICHNE YHUBEPCAIBHBIMY y4eOHBIMU IT03HABATENEHBIME, KOMMYHUKATUBHBIME U PETYJIATUBHBIMU
eHCTBUSIMH.

OgiiajieHH€e YHHBEPCAJIbHBIMH Y4eOHBIMH I103HABATEIbHBIMHU J€iiCTBUSIMH:
1) 6a3oBbIe JOrHYECKHE AeHCTBUA:

CaMOCTOSITENILHO (DOPMYITHPOBATH U aKTyaIM3UPOBATEH IIPOOIIEMY, BCECTOPOHHE €8 paccMaTpUBaTh;



OIIPEACHATh HEIH ACATC/IIbHOCTH, 3a/iaBasd IapaMeTPpbl 1 KPUTEPUU UX JOCTMIKEHUS, COOTHOCUTDH PE3YIbTATHI ACATEIIbHOCTH € MOCTABIICHHBIMHU LCIISIMU

K CITOJIB30BATh ITPU OCBOCHUU 3HAHUU EﬁSmZWH JIOTUYECKOT'O MBIIVICHUSA — BBLICIIATE XapaKTCPHBIC ITPU3HAKN TOHATUI U YCTaHaBJIUBAThb UX
B3anMOCBA3b, UCIIOJIB30BATh COOTBETCTBYIOIUC ITOHATHS OJIA OOBSICHEHU ST OTACJIIBHBIX @mﬂHow n mwmmmﬁm\\ﬁ

wWHQSﬁmﬁw OCHOBaHUSA U KPUTCPUU JIJI5L WﬁmOOE%SNmESE BCIIICCTB 1 XMMHWUYCCKUX @@NHAESHMW

YCTaHaRIMBATh IPUYUHHO-CIEACTBCHHBIC CBA3ZHU MCXKAY U3yJaCMbIMHU SIBJICHUAMU,

CTPOUTS JIOTHUCCKUE PACCYXIACHUA ASEH_“%HAHS_WEWH@V JEAYKTUBHEIC, T10 WEMCHOH,ESVV BBISBJIATH 3aKOHOMEDPHOCTH U IMPOTUBOPEUUA B pacCMaTPUBAEMbBIX
SIBJICHUSX, @O@Z%ﬁﬁﬁommﬂw BBIBOJBI 1 3aKJIFOUYCHUSA,

I PYMEHATH B IPOIIECCe TO3HAHMUS, MCIIOJIb3yEMbIE B XMUN CHMBOJINYECKHE (3HAKOBBIE) MOJIENH, IPE00PA30BEIBATE MO/IE/IBHBIE IPECTABICHH —
XMMUYECKHi 3HaK (CUMBOIT) 2JIeMEHTa, XUMudecKas popMyJia, ypaBHEHHE XUMHUUCCKON peaKIiy — Py PEIICHAN YIeOHBIX T03HABATEIbHBIX U

N PaKTUIECKHX 3a/1a4, MPUMCHSTH HA3BaHHbBIE MOJENIBHBIE IPEICTABICHMS IS BBIABICHH XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BELIECTB U
XUMWYGECKAX PeaKIIni.

2) 6a30EbIe HecIeI0BATEILCKHE JeHCTBHA:
BJIAIETh OCHOBAMM METOJOB HAYYHOT'O TTO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIN;

b opMympoBaTh eV U 3a81a49K NCCIIC0BAaHMs, HCII0Ib30BaTh IOCTABIEHHBIE H CAMOCTOSTENIFHO c(hOPMYINPOBAHHbIE BOIIPOCH! B KAYECTBE
WHCTPYMEHTA [TO3HAHUS M OCHOBBI JUTST (YOPMUPOBAHNS TUIIOTE3HI 10 IIPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYKIECHUN;

BJIAACTh HaBbIKAMU CaMOCTOATCIBHOI'O INJIAHUPOBAHUS U ITPOBEACHUS YICHUYECKUX OKCIICPUMEHTOB, COBCPIICHCTBOBATE YMCHUA mm@habmﬂw 3a X0a0M

porecea, CaMoCTOSITEIBHO MPOrHO3UPOBATH €T0 Pe3yIbTaT, (OPMYINPOBATL 00OOIIEHNUS U BBIBOIBI OTHOCHTENILHO JOCTOBEPHOCTH PE3YIILTATOB
W CCIIEI0BAHNs, COCTABIIATL 0OOCHOBAHHBINM OTUET O MPOJIeIanHol padbore;

ﬂ@ﬁomﬁoﬁmﬂv OIIBIT %QQESJOONON HCCJIICI0BATEIBCKOM U HHUOGHAHEOHM JACATCIIbHOCTH, IIPOABIIATDH CIIOCOOHOCTE M TOTOBHOCTE K CaMOCTOATCIbHOMY
TTIOMCKY METOZIOB PEHICHHUA ITPAKTUICCKUX 3aJaq, IIPUMCHCHUIO PAa3JIMIHBIX MCTONOB ITIO3HAHNA.

3) paGora ¢ uHpopMaIHeii:

OPHUECHTHPOBATHCA B PA3JIMIHBIX NCTOYHUKAX SE%O@ZNESS AEW%QEO:EOHJCHM@E@M JUTEpaTypa XUMHYECKOI'O COOCPIKAHMs, CIIPABOYHBIC DOOO@Smu

PECYPCH Emﬂmﬁmwﬂmvv AHAJIM3UPOBATH SE@O%ZWHHSHO Ppa3InIHbIX BUIOB 1 @O@Z MpEACTaBJICHUA, KPUTHYCCKH OLICHUBATDH ee JOCTOBEPHOCTDL U
HCIIPOTHBOPCYUBOCTD,



(h OpMYTHPOBaTH 3aIIPOCHL ¥ IPUMEHSTH Pa3IHYIHbIC METO/IbI [TPU MOUCKE U 0TOOPe MHMOPMALAK, HEOOXOMMMOMI JIsl BEITOTHEHNS yaeOHBIX 3a7a4
OTIPEAETIEHHOTO THUIIA;

Q@SO@@OHWHW OIIBIT MCIIOJIE30BaAHUSA SE@OHBSNSHSOEEOLAOZZ%ESKNHSWEWHX TEXHOJIOTUM U Pa3IMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSTEIIBHO BEIONPATH ONTUMAIBHYIO GOpMY MpezcTaBIeHns nHQOPMAIUH (CXeMBI, IpadyKi, THarpaMMbl, TaOJIAIIbL, PUCYHKH U APYTHC);

MCII0IB30BaTh HAYYHBIN S3bIK B KAUECTBE CPECTBA IPU paboTe ¢ XUMIUECKON HH(OPMaLUE: IPUMEHSI T MEXIIPEIMETHbIC ((U3NICCKUE 1
MaTeMaTHIEeCKUe) 3HaK/A U CUMBOJIBL, (hOpMyJIbl, a00peBraTyphl, HOMEHKIIATYPY;

M CIIOIb30BAaTh U D@OO@@mwomvame 3HAKOBO-CUMBOJIHNYCCKUEC CPEACTBA HATJIIAHOCTH.

OBJageHue YHHUBEPCAJIbHBIMA KOMMYHHKATHBHBIMHA JieficCTBUSIMH :

3a4aBaTrhb BOIIPOCEI 110 CYIIECTBY O@O%vﬁhmwgom TEMEI B XOJA€ AuaIora I/nan JUCKYCCHUH, BBICKA3bIBATE UJICH, @Oﬁzu\ﬁﬁﬁowmﬂw CBOM IIPCIIOKCHUS
OTHOCUTECIIBPHO BBIITOJTHCHUA ﬁﬁ@ﬁhoxawmmom 3aga4u,

BBICTYIIATh C MPE3CHTAINEH Pe3yIbTaTOB O3HABATENBHON IEATEILHOCTH, IIOTYYEHHBIX CAMOCTOSTEIBHO MIA COBMECTHO CO CBEPCTHUKAMMU MPU
BBITIONHEH UM XIMAYECKOT0 SKCIEPUMEHTA, IPAKTHYECKON padoThl IO HCCIISTOBAHNIO CBOMCTB N3y JaeMBIX BELIECTB, PEAIu3alii y4eOHOTo IPOeKTa I
b OpPMYIIHPOBATE BBIBOABI 10 pe3yIbTaTaM MPOBEIEHHBIX HCCIIEN0BAHM My TEM COTIACOBAHMSI O3UIMI B X0/1e O0CYKACHNUS 1 oOMeHa MHEHUAMMU.

OB.1ajieHUe YHEBEPCATbHBIMHE Pery/siTHBHLIMH J€HCTBUAMU:

. 3 . .

CaMOCTOATENBHO IIJIAHUPOBATE M OCYLICCTBIISATH CBOXO ITO3HABATCIIbHYIO ACATCIIBHOCTD, OIIPCACTIA e€ ey 1 3aa4u, KOHTPOJIUPOBATh U IO MEpE
HEOOXOIUMOCTA KOPPEKTUPOBATH ﬂﬁ@bb&ﬂ@@gvmm aJIropuTM JericTBUI IIpH BBIIIOJTHCHUN %&O@EEX " UCCJICAOBATCIILCKUX 3a1a4, WWH@SHQNHW Handoaee
U@@Qﬁﬁmwmm&,\w crocod mx pemenus ¢ %QWHOZ ITOJIYHYCHUA HOBBIX 3HAHMUI O BEIIECTBAX ¥ XUMHUUYECKUX peaKnuiXx,

OCYHIECTBIIATE CAMOKOHTPOJIb CBOEHU MedTeIBbHOCTHA Ha OCHOBE caMoaHalii3a 1 CaMOOIICHKH.



INPEAMETHBIE PE3YJIBTATDI

10 KJTACC

:@Oﬁgoﬂmvﬁ pe3yabTaThl OCBOCHUS KypcCa AAO@HNWD\H@@ON@M XUMUA» OTPAKaAKOT:

O@Oﬁgﬁﬁowmmmooﬂv ﬂ@@hOwabomSN 0 XMMUYECKOHT COCTaBIISIOIICH Oo,ﬂooﬂwwmm0|mm‘v\@mom KapTUHBI MUpPa, POJIA XUMHUHU B ITIO3HAHUU SIBJICHUU

TIPHPOJIBL, B (HOPMUPOBAHIY MBIIIICHUS 1 KyJIBTYPhl IMYHOCTH, €€ (yHKIMOHAIBHON IPaMOTHOCTH, HEOOXOIMMOM [UIsl PEIIeHHs NPAKTHIECKUX 3a/1a4
U DKOJIOTMYECKH 000CHOBAHHOIO OTHOINCHUS K CBOEMY 3I0OPOBBIO U IIPUPOJHOM CPEIE;

BJIAJIeHNE CUCTEMOM XMMIUECKUK 3HAHMI, KOTOpas BKIIOYAET: OCHOBOIOIATAONTHE OHSTHS (XUMIYECKIM 3IEMEHT, aTOM, 2JIEKTPOHHAs 0001049Ka
aTOMa, MOIICKYIIa, BAICHTHOCTD, SJEKTPOOTPUIATEIBHOCTD, XUMIYECKast CBA3b, CTPYKTYpHAs GopMya (pa3sBEPHYTas U COKPALIEHHAS), MOJIb,
MOJMpHAs Macca, MOJSPHBINA 00BEM, YIJIEPOIHEI CKENleT, (GyHKLUHOHAIbHAS TPYIINA, PaIUKAT, U30MEPHS, H30MEPBI, TOMOJIOTHIECKUH PSl, TOMOJIOTH,
YITIEBOOPOJIBI, KACIOPO B a30TCOAEPIKALIIE COCMHCHHSI, MOHOMED, TIONIMMED, CTPYKTYPHOE 3BEHO, BRICOKOMOIIEKY IAPHBIC COCAMHEHMS); TEOPUH U
3aKOHHI (TEOPUS CTPOEHNUS OPraHMYECKHX BeecTB A. M. ByTiiepoBa, 3aKOH COXPaHEHHs MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKIH S3BIK
XVMHI; MEPOBO33PEHUECKHE 3HAHMUS, JICHKAIIUE B OCHOBE NOHUMAHIS IPHYMHHOCTH X CUCTEMHOCTH XUMUYECKUX SBJICHUH, (aKTONOTHIECKHE
CBEJIEHIS 0 CBOCTBAX, COCTABE, IIOJIyYeHUHI U Ge30TMaCHOM MCIIOIb30BAHIY BaKHEHIIINX OPraHUYECKUX BEIECTB B OBITY M IIPAKTUYCCKOH
JIeSITelbHOCTH YETI0BEKA; . .

O%O%ZSﬁowmmEOOHm. u\gmmﬁm BBISIBJISITH XapPaKTCPHbIC TPU3HAKA MOHSITUIA, YCTaHaBINBATh UX B3aUMOCBI3b, UCIIOJIB30BATH COOTBETCTBYIOIMEC ITOHATHS
I1pY OIMMCAHMAX COCTaBa, CTPOCHMA 1 G@OW@NEOEH\:M OpPraHnu4vYeCKux OO@MSEOESWW

cOPMHEPOBAHHOCTH yMEHHUH UCTIOIB30BATH XMMHYECKYIO CHMBOIIMKY /171l COCTABIIEHHS MOJIEKYISPHBIX U CTPYKTYPHBIX (Pa3sBEPHYTOH, COKpAaIEHHOIA)

@OU.(JJH OpraHn4eCKUX BEINCCTB U v\@mwmwmﬁm XUMHYCCKUX @@NHAEH\EMU U3TOTaBIMBATHL MOJICIIN MOJICKYI OPTaHUYCCKUX BEIIECTB JUTA NIIIFOCTPpAlliA ux
XUMHYCCKOTO U IIPOCTPAHCTBEHHOTO CTPOCHHUA,

cOPMIPOBAHHOCTH YMEHMIT YCTAHABIINBATE IPHHAIEKHOCTh U3YYEHHBIX OPraHUYeCKUX BEIIECTB I10 UX COCTABY M CTPOCHMIO K OLPEICTICHHOMY
KI1accy/Tpyiliie coeMHeHnit (YriIeBOA0POIBL, KUCIOPO M a30TCOAEPIKAIIIE COETMHEHNS, BEICOKOMOIIEKYIAPHBIC COSIUHEHMU), 1aBaTh UM Ha3BAHUL
1o cacrematnueckoii Homernknarype (IUPAC), a rakike IPUBOIUTE TPUBHAIBHEIC HA3BAHUS OTJEIBHBIX OPraHUYECKUX BENIECTB (3TUJICH, IPOTIMIIEH,

AT[e TANICH, STIICHTINKOIb, TAKIEPUH, GEeHOI, GOpMaIbIETU, alleTabIEIH]I, MypaBbiHAas KUCIOTa, YKCyCHAsE KUCIIOTa, OJIEUHOBAs KUCIIOTa,
CTeapuHOBAad KUCIIOTa, TITF0K03a, PPYKTO3a, KpaxMall, [EJUI0II03a, NIMIIH);

¢(OPMUPOBAHHOCTH YMEHHUS OTPEICTIATH BUJIbI XHIMIYIECKON CBA3M B OPraHMYECKHX COCIMHEHUAX (O/(MHAPHBIC 1 KPATHBIC);



O@O@E@OWEWNOOHT YMCHUA HIPUMCHATH IMOJIOXKEHUS TCOPUN CTPOCHMA OPraHMYCCKUX BCHICCTB A. M. W%Hﬁ@ﬁowm JUTST OOBSICHEHUST 3aBUCUMOCTH
CBOJCTB BEIIECTB OT UX COCTaBa u CTPOCHM; 3aKOH COXPaHCHUA MaCChl BCINCCTB;

c(POPMHUPOBAHHOCTH YMEHW XapaKTePU30BaTh COCTAB, CTPOEHUE, (PU3NUECKUE U XMMUIECKUAE CBOMCTBA TUIIMYHBIX [IPE/ICTABUTEIICH Pa3IIMIHBIX
KJIACCOB OPraHMYeCKUX BEIecTB (METaH, 3TaH, 3THJICH, IPOIUIIEH, alleTHIIeH, OyranueH-1,3, MeTunOyTaauen-1,3, 6eH30I1, METaHOJI, 5TaHOI,
STHICHTTHKOID, IIULEPUH, GEHOJ, alleTalbIer I, MypaBbiHas 1 YKCYCHAS KUCIIOTEL, TJIFOK03a, KpaxMall, IeJITI0N03a, aMAUHOYKCYCHAsd KUCII0Ta),
WJLTFOCTPUPOBATE TCHETIHYECKYIO CBSA3b MEKY HUMH yPAaBHEHUAMU COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIUi € MCIIOIB30BAHUEM CTPYKTYPHBIX
dhopmy;

cOPMEPOBAHHOCTH YMEHHUS XAPAKTEPU30BATE HCTOUHUKHI YITIEBOIOPOTHOTO CEIPhs (He(Th, IIPHPOIHBIH Ia3, Yrojb), CIIOCOOB X NEPEPAdOTKHY U
IIPAKTAYECKOE TIPUMEHEHHE TPOIYKTOB IIEPEPAOOTKH;

c(hOPMUPOBAHHOCTH YMEHUH [TPOBOUTH BEIYUCIIEHUS 10 XUMUYECKAM YPABHEHUAM (MACChl, 00bEMA, KOJIMYECTBA MCXOHOTO BEIIECTBA MM MIPOJYKTa
peaxiy 10 M3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOIO U3 UCXOIHBIX BEIIECTB WK IPOJIYKTOB PEaKIIin);

O@Oﬁgﬂﬁowmmmooﬁv %Z@EEHM BJIaJCTDh CHUCTEMOI 3HaHUMN 00 OCHOBHBIX METOJAaX HAY9IHOI'O IIO3HAHM, UCIIOJB3YEMBIX B XUMUU IIPU U3YYCHUU BCIICCTB
N XUMHYCCKHX Ewhomﬁm Amm@hahwmﬁou HN3MEPCHUEC, DKCIICPUMCHT, HSOHHQHNHVOWWESOY JCITIOJIB30BATh CUCTEMHBIC XUMHWYCCKUEC 3HAHWA JJIs [TPUHATHSL
@@EOM&M B KOHKPCTHBIX KU3HEHHBIX CUTYallUiIX, CBSI3aHHBIX C BCIICCTBAMMU U UX MPHUMCHCHUCM] .

cOPMEPOBAHHOCTE YMEHUH COOMIOAAT IIPABHIIA ITOIB30BAHMSA XUMUIECKOH OCY IO 1 TabopaTopHbM 000pYI0BAHUEM, & TAKKe IPaBUIA
oOpallenys ¢ BENECTBAMHU B COOTBETCTBUN C MHCTPYKIUAMHE 10 BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIIBITOB;

. s

O@Oﬁzm\ﬂuowmmmonuﬁv %ZOESM IUIAHUPOBAaTE W BBIIOJIHATH XUMHYIECKAN OKCIICPUMCHT Aiﬁow@mﬁmmm&m OPraHMYCCKHUX BEIICCTB IPU HAarpeBaHUH,
ITIOJIYYEHME OTUJIEHA U U3YHCHUC CI'O Omomoﬂwu Ka4€CTBCHHLIC PCAKIIUN OPraHUYECKUX BEIIECTB, JACHATYpallUsL OEJIKOB IIpH Harp€BaHuu, NBETHLIC
pEaKyu @mHEAOWV B COOTBETCTBHUU C IIpaBUJIaMU TCXHUKH Oe301macHOCTH npu O@@WE@ESS C BCIICCTBAMH 1 hm@o%m%@ﬁmw;\_ O@Oﬁ%bowmmﬁozu

IIPCACTABIIATE PE3YJIbTAThl XUMHUYICCKOI'0 JKCIICPUMCHTA B @O@Zm 3allicu v@umwmwmﬁm COOTBCTCTBYIOIUX @ONHAEH\:M u @OﬁZv\hSUOWNﬁ:u BBIBO/JIBI HA
OCHOBE 0THX PE3YIILTATOB,

cOPMIPOBAHHOCTL YMEHUH KPUTHICCKH aHAIA3UPOBATh XUMUYECKYIO MH(DOPMALIHIO, TIOTYHaeMYIO U3 Pa3HbIX UCTOYHMKOB (CPE/ICTBA MacCOBOM
uHbopmaly, VHTEpHET U JpyTux);

O@O@EN@O&&ENOOHV %gmmﬁm coOmoIaTh IIpaBuJia 5KOJIOTNYICCKHU EOEOOOO@ﬁmﬁwEOﬂO ITIOBCACHUA B @E,J\ u Hﬁv\ﬁowom JICATEIPHOCTHU B IECIIAX COXPaHCHUA
CBOCT0 3I0POBLA 1 O%U%VNNHOE@HM E@E@O\HEON Cp€abl, OCO3HaBAaTh OMMACHOCTDL BO3/ICHCTBUS HA KABBIC Opranu3Mbl Oﬂﬁmhmbmmmzx OpPraHuYCCKUX

BEUICCTB, [IOHUMas CMBICII ITOKa3aTeId :Nﬁﬁv IIOACHATH Ha IIPpUMEPAX CIIOCOOE! YMEHBHIICHUA U IIPETOTBPAIICHUA UX BPEJTHOTO BO3JICHCTBUS HA
OPTraHA3M Y€JIOBCKA,



JUTSL 00yUAOMMX Csl ¢ OrPAHUYEHHBIMU BO3MOKHOCTSAMHU 3/I0POBbs: YMEHUE IIPUMEHTE 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB
1 XUMHYECKUX SIBJICHUM;

JUTSI CHETIBIX ¥ CJIa0O0BIJISIINX 00YUAIOIIUXCsI: YMEHNE UCII0JIb30BATh PEIbe(hHO-TOUCUHYIO CUCTeMY 06o3HadeHwmit JI. bpaiiist s 3anuc XUMAYECKUX
dopmy.



11 KJIACC

Eﬁ@hZQHEwH@ PE3YIBTATHI OCBOCHUS Kypca AAO@ENM 1 HCOPTaHHUYCCKas XUMUA) OTPaXKarOT:

o@O@ZE@O&NﬂEOOHV E@@bOHNWﬁOESm” 0 XUMIYECKO! COCTABIIIIONIEH OOH@OH;&@EEO-Em&EWEOM KapTUHbI MUPA, POJIM XUMUHU B IIO3HAHUU SIBJICHUI

opupoabl, B @O_UZ_SHUOHWNESE MBIIIJICHUA U KYJIBTYPbI JUYHOCTH, eé @v\mﬁﬂﬁommﬁawmom rpaMOTHOCTH, EOOQXONNZOM JUIA pEHICHHA IPaKTUICCKUX 3a/1a4
M DKOJIOTMYECKU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY 3410pPOBBIO U S@S@Obmom Cpelc,

BIaZEHAE CUCTEMON XMMHUUYECKIX 3HAHUHN, KOTOpas BKITFOYAeT: OCHOBOTIONIATAIOIINE MTOHATHS (XUMIISCKUN 3IIEMEHT, aToM, H30TOTl, S-, pP-, d-
MEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BAJIEHTHOCTD, 3JIEKTPOOTPULIATEIEHOCTD, CTEIIEHb OKUCICHH, XUMUYECKast
CBS3b (KOBAJICHTHAS, MOHHAS, METAJIINYeCKast, BOLOPOIHAsA), KPUCTAINIMYeCKas PeMETKA, TUIIBI XUMUYECKUX PEAKIUMA, pacTBOP, 3JEKTPOJIUTEL,
HEDNIEKTPOJIMTHI, DJIEKTPOTUTAYCCKAST TACCOIIAALIHS, OKICIINTEb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYESCKOM PEaKIN, XUMUUECKOE PABHOBECHE);
TEOPHUM U 3aKOHBI (TCOPUSI ANIEKTPOIUTHYECKOH Tucconuanuy, Iepuoandecknii 3akon J[. M. MenerneeBa, 3aKOH COXPaHEHUsI MAacChl BELIECTB, 3aKOH
COXPaHECHUS U TPEBPAILCHUS SHEPTUH IIPH XUMUYECKUX PEAKINAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUY S3BIK XUMUH, MUPOBO33PEHYECKUE 3HAHUS,
nexalye B OCHOBE IMOHUMAHWSI IPUYIWHHOCTU U CUCTEMHOCTH XMMMUECKUX SIBICHUH, aKTOJIOrMYecKue CBEJIEHNUs O CBOMCTRAX, COCTaBe, IOIydCHUU
1 0€30IaCHOM UCIIOJIb30BAHNN BAXKHEHIINX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYCCKOMN JESTEIFHOCTH YeI0BEKa, _

O@O@ZN@OWN&EOOHW %Z@EH\E,\\H BBIABJIATH XapaKTEPHBIC ITPU3HAKU ﬂomm‘ﬁﬁmu YCTaHaBJIMBATh UX B3aMOCBA3b, UCIIOJIb30BaATh COOTBCTCTBYIOIIUEC ITOHATHUSI
npyd ONMCaAaHWA HEOPraHUICCKUX BCIIECTB U UX EﬁOwHuN(E@EH\:MW

. .

chOpMHUPOBAHHOCTH YMEHHHN MCIIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JJIS COCTABICHUS (POPMYJI BEIECTB U YPABHEHMUI XMMUIECKUX PEAKILUH,
cucremarnueckyro HomeHknatypy (IUPAC) 1 TpuBuanbHble Ha3BaHUs OTAEIBHBIX HECOPTaHUIECKUX BEMECTB (YrapHbIA ra3, yriIeKUCIbIA ra3, aMMuax,
raménas M3BECTh, HeTaléHas U3BECTh, IUTheBast COJa, IUPUT U APYTHE);

o@O@ZS@OWWﬂﬂOOHw u\gwmﬁm\w ONPEACIIATh BAJICHTHOCTDL U CTEIIEHL OKUCJIICHUA XUMUYCCKUX BJICMEHTOB B COCNUHECHMAX PA3JIMIHOIO COCTaBa, BUA
XUMIUECKOU CBS3U Aﬁowgmmﬂmmmu MOHHasdA, METaJllIM4YECKasd, wONHOHuONEva B COCAUMHCHUAX, TUIL W@SOHngﬁHaONOM Hu@EmHHQ\H KOHKPETHOI'O BCIICCTBA
A&HOZINMV MOJIEKYJIApHasA, HOHHA, g@ﬂ&b.ﬁﬁﬂ@o%mm&u XapakKTep CpeAbl B BOAHBIX PACTBOPAX HEOPraHMHYCCKUX OO@MSH@OH\:\E’\\HW

chOpMIPOBAHHOCTD YMEHHH yCTAaHABIUBATE IIPHHAUIEKHOCTh HEOPIAHUIECKUX BEIECTB 110 UX COCTAaBY K OIPENEIEHHOMY KIIAcCy/TPyIIIe
COEMHEHII (ITPOCTHIC BEIIECTBA — METAJIbI I HEMETAJIIbl, OKCH/IbI, OCHOBAHUs, KACIOTHL, aM(pOTEpHbIE I'MIPOKCH/IBL, COJIN);

chopMUPOBAHHOCTD YMEHHH packpbIBaTh CMBICI Neproaundeckoro 3akona J[. . Menzeneesa u IEMOHCTPUPOBATH €T0 CHCTEMATH3UPYIOIIYIO,
OOBSICHUTEIBHYIO U POTHOCTUYECKYIO (PYHKITUH;



O@OﬁEGOmeEOOHW V\ZOESW XapakKTepUu30BaTh JJICKTPOHHOE CTPOCHUE aTOMOB XUMHNICCKHUX 3JICMCHTOB 1-4 mepuoaoB E@_UEONSJOOHAOHM CHUCTCMBI
XUMHIYECKUX DJICMCHTOB _HH . ZOIDQHOQW.NV HUCIIOJIB3YA IIOHATHUA «S-, P-, Qnuﬁwﬁ‘ﬂuommvmm O@@EHNH_SVVU (OHEPTECTUICCKUE YPOBHU, 00BACHATD

32KOHOMEPHOCTU N3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M MX COSIMHEHMH 10 NeproiaM 1 rpynnam [IeprnoinyecKoi cHeTeMbl XUMUYECKUX
snementoB JI. V1. Menpeneesa;

O@GGZNﬁowNEEOOHw %Z@EH\DN XapakTepusoBaTh AOESOWHWNHWV o0I1IIe XUMHUYECKIe CBOMCTRA HECOPraHMYCCKUX BCUICCTB pa3JIMIHbBIX KIACCOB,

[IOATBEPKIATE CYIIECTBOBAHUE T€HETUIECKOM CBA3U MEKAY HEOPTaHUYCCKUMHU BEIIECTBAMY C TOMOTIBIO ypaBHEHU COOTBETCTBYIOIINX XUMUIECKIX
peaKIui;

O@G@EﬁowmmEOOHv YMCHUS HAHHNOOS@SHHN_UOWNHW XUMHAUYCCKUEC PCAKIUY 10 PA3JIMIHBIM IIPU3HAKAM AQEOHC\ 1 COCTaBYy pCarupyromumx BEIICCTB,
TCHIOBOMY u%@mﬂﬁu\ pe€aKiny, N3MCHCHHUIO CTEIICHE OKMCIIEHWS DJIEMEHTOB, O@%NHNZOOHN pPCaKnru, y4aCTHUIO %mﬂmﬁﬂwmﬂcﬁmvm

cOPMEPOBAHHOCT YMEHHUIT COCTABIISTE yPABHEHHs PEAKIH Pa3IMUHbIX THIIOB, TIOJHbIE X COKPAIIEHHBIC YPABHEHH PEAKIMI HOHHOTO 00MeHa,
YUHTHIBAST YCTIOBHS, IPH KOTOPBIX 3TH PEAKIMH MY T 10 KOHIIA;

O@CUZE@OWWWHEOOHV %meﬁm IIPOBOIUTH PEAKIINH, IIOATBCPIKAAOIIHEC Ka4eCTBECHHBIM COCTaB Pa3iIMYHHEIX HCOPraHMYCCKUX BEIIECCTB, PACIIO3HABATD
OTIIBITHBIM Q%ng WOHBI, IPUCYTCTBYIOIIHUE B BOAHBIX PACTBOPAX HCOPraHUICCKUX BCIICCTB,

copMEPOBAHHOCTH YMEHUI PACKPBIBATE CYIIHOCTH OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLUii [I0CPEICTBOM COCTABIIEHMS dJIEKTPOHHOTO Haanca
STHX PEAKILIMI;

C(hOPMHEPOBAHHOCTL yMEHUH OOBACHSATH3aBACUMOCTH CKOPOCTH XMMUYECKON: PEAKIIUH OT PA3IMIHBIX (AKTOPOB; XApaKTep CMELICHNS XHMUIECKOTO
DaBHOBECHSI B 3aBUCHMOCTH OT BHEIIHero BozaedcTsus (mpuriui Jle Ilarernse);

O@cﬁgﬁﬁowmﬁmmOOHW %Z@ENW XapaKTEePpU30BaATh XUMUYIECKHNE ITPOIICCCHI, JICIKAIMUC B OCHOBE IIPOMBIIITICHHOI'O ITOTTyICHUA OO@EOHM KHCJIOThI, aMMHaKa,
a TaKxKe O%O@ZEﬁowNEEOOHW ﬁ@@bo‘ﬁwwﬁomsw 00 O@ENN HAYYHBIX I[IPUHIUIIAX U SKOJIOTNHYECKUX E@O@hwzmx XUMHUYCCKOTO IIPOU3BOACTBA,

O@voﬁgﬂﬁowmmmoouqu v\gomﬁm IIPOBOJUTH BBIYMCIICHUA C UCITOJIb30BAHUEM ITOHATHUA «MaCCOBast NOJISL BEIICCTBA B paCTBOPL, 00BLEMHBIX OTHOIIICHUMN
rasoB IpH XUMHAYCCKUX pPEaKIUAX, MACChl BCIICCTBA Wix 00bEMA ra3oB Mo NU3BECTHOMY KOJIMYECTBY BCHICCTBA, MacCC UJIN O@ﬁmZu\ OJHOI'0 U3

YYaCTBYEOIIMX B PEAKIME BEIIECTB, TEIIOBOIO 3B (eKTa peakiiui Ha OCHOBE 3aKOHOB COXPAHCHHSI MacChl BEIIECTB, IPEBPAIICHAA U COXPAHEHNU
SHEPIUY;

c(hOPMHPOBAHHOCTH YMEHU COOIIOIATE IPABAIIA TI0IB30BAHIA XUMUYECKON MOCY 0N 1 1ab0paTopHbIM 000y I0BaHHEM, & TAKXkKe IpaBula
oOpalenus ¢ BEIECTBAME B COOTBETCTBUM C HHCTPYKIMAMH IO BBITOIHEHUIO Ta00PATOPHBIX XUMUYCCKUX OIBITOB;

O%O@Eﬁowmﬂmooumw %ZOEEHM TIJIaHUPOBATL U BLBIIIOJIHATDH XUMAYIECKUHA OKCIICPUMCHT Qumwﬁoxawmﬁm IEepoKCcuIa BOIOPOa B IIPUCYTCTBUU KaTajix3aropa,
OIIpENICIICHUE CPEBI PACTBOPOB BEHICCTB C IIOMOIIBIO YHUBEPCAIILHOI'O UHAMKATOPA, BJIUSIHUC PA3JIMYHBIX @NHAHO@OW Ha CKOPOCThH XAMHYECKOM



peaxuuu, peakIiuy MOHHOTO OOMEHa, KadeCTBeHHBIEe Peakliny Ha cynbdar-, kapOoHaT- U XJIOPHUI-aHAOHBL, Ha KATHOH aMMOHUS, PEIICHHUE
SKCIIEPAMEHTANBLHBIX 337184 110 TeMaM «MeTas» u «HemeTaruisl») B COOTBETCTBUY C IIPABMIIAME TEXHUKHU O€30MIaCHOCTH IIPU 0OpaleHuH ¢
BEIIECTBAMIE U JTabOPATOPHBIM 000y I0BAHUEM, IIPECTABIATE Pe3yIbTaThl XUMUYECKOIO SKCIIEPUMEHTA B (JOPME 3allUCH yPaBHEHUM
COOTBETCTBYIOIIUX peakiuil # GopMyIMpoBaTh BEIBOABI HA OCHOBE OTUX PE3YJIbTaTOB;

chOpMUPOBAHHOCTH YMEHUM KPUTHUECKH aHATH3NPOBATE XUMUUECKYIO HHYOPMALIKIO, IOIY4IaeMyIO U3 Pa3HbIX MCTOYHUKOB (CPENICTBA MaCCOBOM
KOMMYHUKaIuu, IHTepHeT n Apyrux);

O@O@ZN@O.wWEEOOHT %Z@ENN oombabmﬂv IIpaBHJIa SKOJIOTHYCCKU Emﬁ@ooomﬁm‘meﬂO IIOBCACHUSA B @EH% u Hﬁ%ﬁowom JCATEIIBPHOCTHU B LCIIAX COXPAHCHUA
CBOCTO 3J0POBLA 1 OHAHU%MANSEQM E@SﬁONEOm CpCAabl, 0CO3HaBaTh OMMaCHOCTDH BO3JICHCTBUSA Ha KUBBIE OpraHu3MBbL Oﬂﬁmboﬁmwﬂﬁ&x BECIICCTB, IIOHUMasd
CMBICJI ITOKa3aTCIIA ENHHAU MMOACHATDL Ha IpuUMEpax CIIOCOOBI YMCHBIIICHHUA U ITPCAOTBPAIICHU A UX BPCIAHOI'O BO3JICHCTBUS HA OpraHu3M YCJI0OBEKA,

TSt 00 yYAIOIIUXCS C OrPAaHUYSHHBIMHE BO3MOKHOCTSAME 3/10POBbs: yMEHME IPUMEHATE 3HAHMSA 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX IIO3HAHWsI BEIIECTB
H XUMUYICCKUX SIBIICHUM;

JUISL CIIETBIX M CIa00BUASIINX 00YUAOIIMXCS: YMEHWE UCII0JIB30BaTh peIbepHO-TOUCHHYIO cucTeMy obo3HaueHni JI. bpaiins 11 3anucu XUMHYIECKUX
bopmy.
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JdonoyiHenHe Kk padoueil mporpaMmme y4ueGHOIro nmpeamMera « XuMHs»
. aJs 10-11 knaccos
KoanduxaTop nposepsieMmbIx TpeGoBaHMii K pe3yJibTaTaMm ocsoenust OOTI
COO m 2J1eMeHTOB coJiepKAHUSI TT0 XUMHUH
IIpoBepsieMmble TpeGOBaHMS K Pe3yJbTATAM OCBOCHHS OCHOBHOI
oOpasoBaTe1bHOI nporpammbl (10 kiace)

Kon IIposepsiemble ITpeAMETHBIE PE3yIIbTAThI OCBOCHUS OCHOBHOM
TIPOBEPAEMOT | 00pa30BATENBHON MPOrPaMMBI CpeTHET0 00IIEr0 00pasoBaHus
0 pe3ynibTara

1 TeopeTnyecKkre OCHOBBI OPraHUYECKON XUMUHN

1.1 CpopMUpOBaHHOCTH [peACTaBICHUI 0 XUMHUYECKON
COCTaBJISAIOIIEH €CTECTBEHHOHAYYHOH KapTUHBI MHUpPa, pOJU
XUMHU B [I03HAHMUH - ABJICHUH . IPUPOJBI, B (POPMUPOBAHHHU
MBILIJICHUST W KYJBTYPBl JIMYHOCTH, €€ (PYHKIMOHATLHOU
IPaMOTHOCTH, HEOOXOAUMOM AJIs peLICHUsI MPAKTHUSCKUX 3a1ay
U DKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY
3JI0POBBIO U IIPUPOJHON cpesie

1.2 BnageHue cucteMoll XUMUUYECKUX 3HAHUM, KOTOpas BKJIOUYAET:
OCHOBOIIOJIAraloliMe  NOHATUS  (MOJIEKYJa,  BaJIEHTHOCTD,
JJIEKTPOOTPULIATENIBHOCTh, CTEMEHb OKUCJICHUS, XUMHUUecKas
CBs3b, MOJIb, MOJIApHAsi Macca, MOJIAPHBIA 00beM, YrJepOaHbII
CKeleT, (yHKUUOHAnbHas rpynna, pajdkal, W30Mepus,
U30MEPBI, TOMOJIOTHYECKUH psii, TOMOJIOTH, YTIJIEBOJOPO/IH,
KUCJIOPOA- U a30TCOfepXKallUe COCAMHEHHUs, OHOJOrudYecKu
aKTUBHBIE BellecTBa (YIJIE€BOJBI, KHUPBI, OENKH), MOHOMeEp,
NOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJSpHBIE
COCJMHEHNUA); TCOPUU U 3aKOHBI (TEOPUA XUMHUYCCKOIO
CTpoeHust  opranumyeckux BeuwiectB  A.M.  bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHU I SA3BIK XUMHH,
(axTonornyeckre CBeJCHHUsI 0 CBOWCTBAX, COCTABE, MOJYUCHUH
1 0€30I1aCHOM KCIIOJIb30BAaHUU BaXKHEHIIMX HEOPTaHUYECKUX H
OpPraHMYECKUX BELLECTB B OBITY M MPAKTUUECKOMN NEATEIbHOCTH
4eJIoBeKa

1.3 ChopMUPOBaHHOCTH YMEHUH BBIABIISATH XapaKTepHble IPU3HAKU
MOHATUH, YCTAHABJINBATh WX - B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIME IOHATUS [IPU ONMKUCAHUU COCTaBa, CTPOEHUS
U [IPEBPAILEHUNA OPraHMYECKUX COCIMHEHUM

1.4 COPMUPOBAHHOCTh ~YMEHHMM  HCIMOJB30BaTh  XUMHUUYECKYIO
CUMBOJIMKY JUIsl COCTABJIEHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX




(pa3BepHyTOii, COKpaleHHOIH) (GopMys1 opraHuYecKUX BelecTs
U YPaBHEHMH XUMHUYECKUX PEaKUMil, M3rOTaBIMBATE MOJEIH
MOJICKYJl  OpraHM4eCKUX BCUIECTB ISl WUTIOCTPAllUH KX
XUMHUYECKOro U NPOCTPAHCTBEHHOIO CTPOEHUS

1.5

ChopmMupoBaHHOCTE YMEHHIT yCTaHABIMBATE MPUHAJIEKHOCTE
M3yYCHHBIX OPraHM4eCKUX BELIECTB 10 UX COCTABY U CTPOCHUIO
K OIPEEIIEHHOMY KJjiaccy (rpymme) COEIMHEHMI
(yrneBoJopospl, KUCIOPOa- U a30TcoAepIKaLUEe COCAUHEHUS,
BBICOKOMOJIEKYJISIDHbIE COEIMHEHUSs), AaBaThb UM HA3BaHUS [0
cucreMaTnyeckon Homenknarype (IUPAC)

1.5

ChopMUPOBaHHOCTE yMEHMS ONPENeNSTh BUIB XUMHUYCCKOL
CBA3M B OPraHU4eCKMX COCAMHEHUSX (OAMHAPHBIE U KPATHBIE)

1.6

ChopMUPOBAaHHOCTE YMEHHSI MPHMEHSATD: MOMOIKESHIS TEOPUU
CTPOCHMA  OpraHudeckux Bemects A.M. bBymieposa s
OOBSCHEHHNS 3aBUCHMOCTH CBOWCTB BEIIECTB OT WX COCTABA W
CTPOEHHS; 3aKOH COXPAHEHUS] MACChI BEIIECTB

yFHCBOlIOpOIIbI . Kncnoponconepmau{ne n azoTcoacprKalme
OpraHu4ecKue COCOHUHCHUA. BBICOKOMOJTCK}’HHPHBIC
COCONHCHUA

2.1

ChopMHpOBAaHHOCT ~ yMEHHWH  NPUBOIMTH  TPUBMAIBHBIE
Ha3BaHUS ~ OTACNBHBIX  OPraHMYECKHX BELIECTB  (STHIICH,
TPOMMIICH, ALETHIICH, OSTHIEHIIMKOMb, TJIHLUEPHH, (BeHol,
hopmanbaerun, aleraibIeru, MypaBbUHAS KUCIOTa, YKCyCHas
KHCJI0Ta, OJICMHOBAst KUCJIOTA, CTeapUHOBAs KUCIIOTA, TII0KO34,
(pyKTO3a, KpaXMaJl, LieJTro103a, [IHIHH)

2.2

ChopMUpPOBaHHOCTL - YMEHHI. XapaKTepu3oBaTb  COCTAB,
CTPOCHHE, (PU3HUYCCKHEC M XMMHMYECKME CBOWCTBA THUITHYHBIX
MPEACTABUTENICH pa3IMUHBIX KJIACCOB OPraHUYECKUX BELIECTB
(MeTaH, DTaH, DTHJIEH, TPOMMICH, aueTwieH, OyramueH-1,3,
MeTUNOyTaaueH- 1,3, 6eH3om, MeTaHol, DTaHOJI, STUJICHTJIUKOJIb,
[JMUEPUH, (EeHoN, aueranbaerus, MypaBbMHAs M YKCyCHas
KHCIIOTBI, TIIOKO3a, KpaxMmal, LeJUlo03a, aMHHOYKCYCHAs
KHCIOTA)

2.3

CopMuUpPOBaHHOCTE yMeHUS WITIOCTPUPOBATE T€HETUYECKYIO
CBsI3b  MCKAY THUMUYHBIMM MPEACTABATEISIMU  PA3IMUYHBIX
KJIacCOB OpraHUYecKux BELICCTR YPaBHEHUSIMH
COOTBETCTBYIOLUUX XHMHYECKUX pEaAKLUUNA C MCIIOJIBb30BAHUCM

CTPYKTYPHBIX (OpMyIT
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ChopMHPOBAHHOCTE  yMEHHA XapaKTEpPHU30BATH MCTOUYHUKH




YIJIEBOJOPOJAHOIO Chipbsi (HedyTh, MPUPOJHBIA TIas, yrois),
CrocoObl KX IepepadoTKM W [PaKTUYECKOE MPUMEHCHHE
MPOAYKTOB MEPEPadOTLU

XUMHAA 1 KU3Hb. PacueTsl

3.1

CopMUPOBAHHOCTH YMEHHUIl BIaJeTh CUCTEMOM 3HaHMH 00
OCHOBHBIX METOJAX HAy4YHOTO TIO3HAHUS, MHCIOJb3yeMbIX B
XVUMHAU TIpU W3YYEHHUW BEIIECTB M XUMWYECKUX SABJIEHUM
(HaOmogeHue, W3MEpPEeHHe, HKCIEPUMEHT, MOJEIMPOBAHUE),
UCTIONIB30BATL CUCTEMHBIE XMMHWUYECKUE 3HAHUS UL TIPUHSTHS
peleHuii B KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C
BEIIECTBAMU M UX TPUMEHEHUEM

3.2

ChopMUpOoBaHHOCTh YMEHUH cO0JIHOAATh TPABUIIA M0J1b30BAHUS
XMUMUYECKOM TMocymoi W J1abopaTopHbIM 00Opy10BaHUEM, a
TaK)Ke MpaBuyia oOpallleHUs ¢ BELIeCTBAMU B COOTBETCTBUU C
HUHCTPYKIUSIMHA TIO BBITIOJIHEHHUIO JTA00OPATOPHBIX XUMHYECKUX
OIBITOB

3.3

ChopMUPOBaHHOCT, yMEHUH IUIAHUPOBATH M BBIMOJIHATH
XUMHUYECKUH  SKCTIepUMEHT  (MpeBpalleHuss — OpraHuYeCKHX
BEIIECTB NPU HAarpeBaHUU, MOJyUEHUE DTUIIEHA U U3YUYEHHE CTo
CBOMCTB, KauecTBEHHBIE pEaKIMd OPraHUYecKUX BEIIECTB,
JeHaTypanysi OeJKOB, MpPU HarpeBaHUM, LBETHBIE PpEaKIUH
0€eJIKOB) B COOTBETCTBUHU C TpaBUJIAMU TEXHMKM O€30TMaCHOCTH
npu  OoOpamieHWH ¢ BelecTBAaMM M J1a00OPaTOpHHIM
000py/IOBaHUEM; TIPEJCTABIATh PE3YAbTATBI  XMMHUYECKOIO
SKCIIEPUMEHTA B ()OpMeE 3allMCh YPaBHEHUH COOTBETCTBYIOLINX
peakudii W (QOpPMYyIMPOBATH BBIBOJALI HA OCHOBE 9THX
pe3yJIbTaToB

3.4

ChopMHpPOBaHHOCTh YMEHUI TPOBOIAUTL BLIUUCIIECHHUS —TI0
XUMUYECKMM ypaBHEHMsIM (Macchl, 00bEMa, KOJIMYECTBA
MCXOHOTO BEMIecTBa WM MPOAYKTa PEaKIMH IO U3BECTHBIM
Macce, 00beMYy, KOJIMUECTBY OJHOIO U3 UCXOAHBIX BEIIECTB MU
IPOJIYKTOB peaKLuu) .

3.5

ChopMHUpOBaHHOCTh YMEHMH KPUTUYECKH  aHaIU3upOBaTh
XUMHAYECKYI0  MHpOpMaIMIo, TOJNydyaeMyl M3 pa3HbIX
MCTOYHUKOB (cpeacTBa MaccoBoil nHGopmauuu, cets MurepHer
U JpyTHE)

3.6

CdopMUPOBAHHOCTD YMCHUIH co0oaaTh npaBuia
3KOJIOTHYECKH  1eJIeco00pasHoro TMOBeJAEHU B OBITY U
TPYIOBOM JISITEIFHOCTH B LEJISAX COXPAHEHHs CBOCTO 3/10POBBA




U OKpYyKarollled MNPUPOAHON cpejbl, OCO3HABaTb OINACHOCTH
BO3JEUCTBUSL  HA  JKUBBIE  OPraHUM3Mbl  OINPEJEIIEHHbIX
OpraHMYecKuX BEIIECTB, INMOHMMas cMbica mokaszarens I1/IK
(OpeneapHO  JAOMYCTUMOM  KOHUEHTpauuu), IOSCHATh Ha
npuMepax CrocoObl YMEHBIICHUS W MNPEAOTBPALLSHUS WX
BPE/IHOI0 BO3JCHCTBUS HA OPraHN3M YesIoBeKa

IIpoBepsiemble dy1eMeHTHI coaepkaHud (10 kiacce)

Kon

IIpoBepsieMblil 311eMEHT conep KaHU

TGOPCTI/IHGCKI/IG OCHOBBI OpFaHI/IquKOﬁ XUMHUHN

1.1

IIpeamer opraHMyeckol XUMHUH: €€ BO3HUKHOBEHHWE, pa3BUTHE U
3HaYeHUe B II0JIyYEHHUU HOBBIX BELECTB W Marepuanos. Teopus
CTPOEHHMs opraHuyeckux coenrHennit A.M. bytieposa, ee OCHOBHbIE
TOJIOKEHHU S

1.2

CTpyKTypHbIE  (DOPMYIIBI \OpFaHI/I‘léCKI/IX BelecTs. ['omolorus,
uzomepus. XHUMUYECKass CBsI3b B OPraHUYECKUX COEJIMHEHUSIX —
OJIMHApHBIE U KpaTHble cBsi3U. lIpencraBiieHue o Kiaccudukauuu
OpraHUYECKUX BEILECTB

1.3

Homenknatypa opraHmyeckux CcoeIuHEHHH (cucTeMaTHdecKas) W
TPUBUAJIBHBIE HA3BaHUSl BaXHEUIIUX TIPEICTaBUTEIEH KJIACCOB
OpraHWYecKUX BEILECTB

YriieBoaopoasl

2.1

AJIKaHbI: COCTaB U CTPOEHME, FOMOJIOTMYECKUM psia. MeTaH u aTaH —
NPOCTEAIINE MPEACTABUTENM AIKAHOB: (PU3UYECKHE U XUMHYECKHE
CBOICTBA (peaKLNK 3aMeLIeHNs] U TOPeHHs), HaX0XAeHUe B IPUPOJIE,
[IOJIyYEHUE U IIPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOEHHME, TOMOJIOTHYECKHH psAx. OTHIEH |
[IPOIUJIEH — IIPOCTEHIIUE IPEJICTABUTENN AJKEHOB: (QU3MUYEecKue U
XMMMYECKUE CBONCTBA (peakuuy TUAPUPOBAHM, [aIOr€HUPOBAHMS,
ruapaTtauii, OKHCIIEHWS W [OJMMepu3alliu), TMOoJyuyeHUe U
[PUMEHEHNE

2.3

Ankanuensl: Oyrtaamesn-1,3 wu MerunmOyramueH-1,3: cTpoeHwue,
BaXXHEHIIMe XUMHUYECKHe CBOCTBa (peakiusi TOJUMEPU3AIIH).
[TosryueHre CUHTETUYECKOr0 KaydyKa i Pe3uHbI

2.4

AJIKAHBI: COCTaB U OCOOEHHOCTH CTpOEHU, TOMOJIOTHYECKUIA pAn.
Auetunen — l'[pOCTGfII].IMﬁ OpeacTaBuTC]ib  AJIKMHOB:  COCTAaB,




CTpoeHue, (QU3MYECKME I XHUMUHMECKHE CBOMCTBA  (peakiuu
TMJPUPOBAHUs,  TAJIOTEHUPOBAaHUsA,  I'WJpaTallMd,  [OPCHU),
MOJIyYeHHE U IPUMEHEHUE

2.5

Apensl. beHszon: cocraB, cTpoeHue, (pHU3MUECKHE W XUMUYECKHE
CBOMCTBA (peaklnu raJloreHUpOBaHMUS W HUTPOBAHUS), TIOJYUYEHUE U
npumenenue. Tomyour: coctas, cTtpoenue, GU3MUEcKUe U XUMHUECKHE
CBOMCTBA (peakLUuy raJoreHUPOBAHUS U HUTPOBAHMUSI), MOJIyUYCHHE U
npuMmenenne. TokcHyHOCTH apeHOB. I'eHeTHyeckas CBSA3b MEXIY
YIJI€BOAOPOJAaMU, IPUHAMIEKAIIMMY K Pa3IMYHbIM KJlaccam

2.6

IlpuposHblE HMCTOYHMKM  YTJI€BOAOpPOJOB. [IpHpomHBIF ras u
nomyTHbele HeQTsaHble ra3bl.. HedTh U ee mpoucxoxaerue. CrocoObl
nepepa0OTKH  He(TU:  MEPeroHKka, KPEeKUHr  (TepMUYECKUii,
KaTaJIUuTUYECKUi), nupoaus. [Ipoxykrel nepepaboTku HedTH, UX
NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITy. KaMeHHBIH yrois u
IPOIYKTHI €ro repepadoTKu

KHCHOpOL{CO}IGp)KaHIHe OpPraHu4YeCKUue COCIUHCHUA

3.l

[Ipenenpuble 0QHOATOMHBIE COUPTHI. METaHOJ U 3TaHOJ: CTPOCHHUE,
(¢usnueckue M XUMHUECKHE CBOMCTBA (peakiWd ¢ aKTHBHLIMU
METajalaMd,  rajJoreHoBOJOpOAAaMH,  TOpPEHHUE),  MPUMEHEHHME.
Bonoponnsle cBs3M  Mexay MoOJeKyJlaMW CIUPTOB. JlelicTBre
METaHOJla M DOTaHOJa Ha OpPraHu3M dejioBeka. MHOTroaTOMHEIE
CIIUPTHI. DTHICHITIMKOIb M TIIMIEPUH: CTpOeHue, (QU3MYECKUe U
XUMHYECKUE CBOUCTBA (B3aMMO/IEHCTBUE CO IETOYHBIMU METaJIaMH,
KaueCTBEHHAs peakUus Ha MHOroaToMHble crnuptel). JleiicTBue Ha
OpraHusM 4ejoseka. [IpuMeHenue riviepuHa U STUIEHTITHKOJIS

3.2

DeHout: cTpoeHue MOJIEeKYIbI, pU3NYeckue U XUMUYECKUe CBOMCTBA.
Toxcuunocts Genona. [pumenenue penona

3.3

Anbaeruapl U KeToHbl. PopManbiaerun, aneTaiblIerdj: CTPOEHHE,
GusMueckue M XUMHYECKHE CBOWCTBA (peakiMdh OKHCJIEHUS W
BOCCTAHOBJIEHUS, = KAYECTBEHHbIE  peaKUuuu),  TMOJy4YeHHe WU
NpUMEHEHHE

3.4

£

OaHOOCHOBHBIE MpEJEIIbHbIE KAPOOHOBBIE KUCJIOTH. MypaBbuHas U
YKCYCHast KUCJIOTBI: CTpOeHUE, PU3NUECKHEe U XUMHUYECKHE CBOWCTBRA
(cBoiicTBa, oOlMe IS Kjlacca KHUCIOT, peakuus HTepudUKaIin),
nojiyueHue U npuMeHeHue. CTeapuHoBas U OJIEMHOBAS KUCIOTHI KaK
[IPEACTABUTENIN BBICIIUX KapOOHOBBIX KHUCIOT. Mbula Kak comu
BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOLIEe NeiiCTBHE

3.5

CrnoxxHble 3QUpBl KaK POU3BOHbIE KAPOOHOBBIX KUCIJIOT. I unponus
cioxkHbIX 2¢upoB. XKupel. ['maposnus xupos. IlpuMeHneHne Kupos.




buonornueckas POJIb XXHUPOB

3.6

VrieBoasl: cocTaB, KiaccuduKaIUsg YrieBogoB (MOHO-, IU- H
nojiMcaxapuael).  [moko3a  —  TpOCTEWIMUA  MOHOCaxapwi:
OCOOEHHOCTH CTPOEHHUS] MOJIEKYJbl, (U3MUECKHe U XUMHUYECKHE
cBoicTBa (B3aumojeiicteue ¢ ruapokcuaom meau (1), okucienue
aMMHauHbIM pacTBOpoM okcuaa cepedpa (I), BoccraHOBIIEHHE,
OpoJKEHUE [IIIOKO3bl), HAXOXKJAEHUE B MPUPOJE, NpPUMEHEHHE,
ouonornyeckas poib. otocuuTe3. PPyKTO3a KaK U30MEP TIFOKO3DI.
Kpaxman u wnemnonoza kak mOpupojHble moiauMmepbl. CrpoenHwue
Kpaxmajga M LeJUTofio3bl. DU3NYecKue W XUMHYECKHE CBOHCTBA
Kpaxmana (TuapoJin3, KaueCTBEHHAsl Peakiusl ¢ HOJ0M)

A30Tconep>1<aume OpPraHu4eCKUeC COCIUMHCHUA

4.1

AMWHOKHUCIOTBI KaKk aM(OTepHble OpraHMYeCcKHe COCIUHEHMS.
Pusnyeckue U XHMHUYECKHE CBOWCTBA aMMHOKHUCIOT (Ha mIpumepe
[IIMIUHA). bruosiornyeckoe 3HaueHne aMMHOKKCITOT. Tlenmust

4.2

benkn  Kak  OpUPOAHBIE BBICOKOMOJIEKYJISIPHBIE — COCIUHEHMS.
IlepBuunas, BTOpUYHAas W  TpeTUUYHass  CTPYKTypa  OCJIKOB.
XuMU4YecKde — CBOMCTBA  OENKOB:  THJAPONM3,  JeHaTypars,
KayeCTBEHHbIE peakluy Ha OeNKu

BbICOKOMOHeK}/J'IHpHI)IC COCIAMHEHU

5.1

OcHOBHBIE TIOHATHA XHUMHUH BBICOKOMOJIEKYJIIPHBIX COETUHEHUI:
MOHOMED, IMOJMMEP, CTPYKTYPHOE 3BEHO, CTeTeHb MOJMMEpPHU3AIIH,
CpelHsas MoJekynsapHas Macca. (OCHOBHBIE METOABI CHHTE3a
BEICOKOMOJIEKYJIAPHBIX ~ COEAMHEHWH  —  TOJMMEpM3alus U
IIOJIMKOH ICHCALIMS

5.2

DKCHepUMEHTANBHEIE  MeTOAbl  M3YYeHWs  BElIeCTR W WX
NpeBpalleHuii:  O03HAKOMJIEHHE ¢ oOpasllaMu TPUPOIHBIX U
UCKYCCTBEHHBIX BOJIOKOH, TUIacTMacc, KaydykoB. [lonmydenne
CUHTETHYECKOTO KaydyKa U Pe3uHBI

IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHUSI OCHOBHOIA

o0Opa3oBaTebHoil mporpammal (11 Kiacce)

Kon

HpOBepHCMbIG MPECAMETHEIC PE3YIbTAaThEl OCBOCHUA OCHOBHOMU

npoBepsieMor | 00pa3oBaTENbHON MPOrpaMMbl CPEIHEr0 00IIero 0Opa3oBaHMs

O pesyJibTara

°

1

Teopemqec KHNEC OCHOBBI XUMHWHU




1.1

Brnagenue cucremMoil XUMHUYECKUX 3HAHUN, KOTOPAs BKJIIOYAET:
OCHOBOIIOJIAraloye oHATUS (XMMUYECKUNA BIIEMEHT, aToOM,
5JIEKTPOHHAA 000JI0YKa aToma, S-, p-, d-d2JIeKTpOHHbIE OpOuTaIN
aTOMOB, HOH, MoOJIeKy1a, BaJIEHTHOCTb,
SIIEKTPOOTPUIIATEIBHOCT, CTEMEHb OKUCIEHUs, XUMUYecKas
CBs3b, MOJb, MOJISIpHAs  Macca, MOJAPHbIH  00BeEM,
KpUCTAJUTMYecKasl —pelnerka, TUMBI XMMHUYECKUX peaKUui

(OKHCITUTENTFHO-BOCCTAHOBUTEIBHEIE, 9K30- u
SHIOTEPMHUYECKUE, peaklIdd HOHHOro oOMeHa), pacTBOp,
HITEKTPOITUTEHI, HEDJICKTPOJTUTH, AIIEKTPOIUTHUESCKAS

JACCOLMAIUsl,  OKHMCIMTENb,  BOCCTAHOBUTEB,  CKOPOCTH
XMUMHUYECKOM peakluy, XUMHYECKOe PaBHOBECHE); TEOPUH U
3aKOHBI (Teopust  BNEKTPOJIUTUUYECKON JMCCOLMALH,
ITepuonuueckuit 3axon JI.M. MeHzeneesa, 3aKOH COXpaHEHMs
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKMH S3BIK XUMUH,
(aKTONIOrMYecKHe CBEJCHUS O CBOMCTBAX, COCTaBE, MOJyYEHUU
M OE€30MacHOM HCIOJIb30BAHUM BAKHEUIIUX HEOPraHUYECKUX
BEUIECTB B OBITY U MPAKTUUYCCKOH JICSTENIbHOCTH YesloBEKa

1.2

ChopMUPOBaHHOCTb YMEHMI BBISBIISITh XapaKTEPHbIE IIPU3HAKU
M B3aUMOCBSI3b  M3YUYEHHBIX  MOHATHUH,  TNPUMEHSTh
COOTBETCTBYIOILME MOHSATUS IPU ONMHUCAHUU CTPOEHUS U CBOMCTB
HEOPraHMYeCKUX BELIECTB W WX [PEBPALICHUN; BBISBIATH
B3aUMOCBSI3b  XMMHYECKMX 3HAHUH C  MOHATHIAMH |
MPCACTABIICHUSIMHU IPYTUX CCTECTBCHHOHAYYHbIX IPCAMETOB

1.3

Biiagenue 0CHOBHBIMU METOZIAMU HAYUHOI'O TIO3HAHUS BEIECTB
U XUMUYECKUX  sBJIGHUM  (HaOmoleHME,  M3MEpEeHHe,
DKCHEPUMEHT, MOJICTIMPOBAHHE)

1.4

ChopMHpPOBaHHOCTE YMEHHUI OIpeeNsiTh BaJICHTHOCTh H
CTEIIEHb OKMCJICHUSA XMMHYCCKUAX 3JIEMEHTOB B COCIAMHECHMUSIX
pasaMYHOIO COCTaBa, BUJ XHMHUYECKOH CBsA3U (KOBaJeHTHas,
MOHHAsi, MeTaJulnyecKasi, BOJOPOJHAsl) B COCAMHEHUSIX, THII
KPUCTAJIJIMYECKON pPELIeTKH KOHKPETHOTO BelllecTBa (aToMHas,
MOJIEKYJISIpHAsl, MIOHHAS, METAJTAYECKast)

1.5

ChopMupoBaHHOCTE yMEHUI OfpEENATh XapaKTep Cpeasl B
BOJIHBIX PAcTBOPAX HEOPTraHUYECKUX COEUHEHUN

1.6

CdopMHPOBAHHOCTh YMEHUS KIACCUPUIMPOBATE XUMHUYECKHE
peakuuy MO pa3au4yHbIM [pPU3HAKAM (UMCIy U COCTaBY
pearupylomux — BeIecTB, TeroBoMY 3(QQeKTy peakiuy,
U3MEHEHHWIO CTereHell OKWCIIeHHWsI 3JIeMEHTOB, 00paTUMOCTH
peaKIluy, y4acTHIO KaTaau3aropa)




1.7

ChopMUpOBaHHOCTh yMEHUII COCTABIISITh YPABHEHUS PEAKLHil
Pa3IMYHBIX THUIOB, IIOJHbIE M COKPAIIEHHBIC YpaBHEHUS
peakLnii HOHHOrO OOMEHa, y4UThIBAsl YCJIOBHS, MPU KOTOPKIX
5TH peaKUUU UAYT J10 KOHLA

1.8

ChopmupoBaHHOCTE YMEHUM POBOJIUTH peakiuu,
NOATBEPXKAAIOLIME  KAa4YeCTBEHHBI  COCTAB  pasiIMUHBIX
HEOPraHUYeCKUX BELIECTB, PACIO3HABATh OIBITHBIM IIyTeM
MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PacTBOPaX HEOPraHUYECKUX
BEILICCTB

1.9

CdopMupoBaHHOCTH ~ yMEHMH  pacKpHIBATH CYLIHOCTb
OKHCJIUTEIIBHO-BOCCTAHOBUTENBHBIX ~— PEAKIU  [MOCPEICTBOM
COCTaBJICHHsI 3JIEKTPOHHOIO OajlaHca dTHX PeaKiuii

1.10

ChopMHPOBAaHHOCTE ~ YMEHUH  OOBACHATD  3aBUCHMOCTD
CKOPOCTH XUMUYECKOM PEaKLMU OT Pa3INuHbIX (HaKTOpOB

1.11

ChopMHPOBaHHOCTE YMEHUH OOBSICHATH XapakTep CMEIeHHUS
XUMHMYECKOr0 pPaBHOBECUS B , 3aBUCUMOCTH OT BHEILHEro
BosaeicTBus (npuHuumn Jle Ilarenne)

O6HIEL§I N HEOpraHHuYeCKast XUMHS

2.1

ChopMUpOBaHHOCTE YMEHHUI PacKkpbIBaTh CMBICTT
[Tepnoguueckoro 3aKOHa JI.H. MeHpeneeBa "
AEMOHCTPUPOBATh €TI0 CUCTEMATUIUPYIOILYIO, OOBICHUTETBHYIO
1 TIPOTHOCTHUYECKYIO (DYHKITUN

2.2

ChopMHUPOBaHHOCTD YMEHHUI XapaKTepHU30BATh DIIEKTPOHHOE
CTPOEHKE aTOMOB XHMMHYCCKHMX JJIEMEHTOB 1 — 4 mepromos
Iepnonnueckoil  cucTeMbl XUMHUUYECKHX dyieMeHTOB  JI.M.
Menneneesa, WCMoNb3ys MOHSATHS "S-, p-, d-3NeKTpPOHHBIE
opburtanmu", ">HEepreTHUecKue ypoBHHU", OOBSACHSITH
3aKOHOMEPHOCTH M3MCHEHUS CBOMCTB XMUMHUYECKUX DJIEMEHTOB
M UX COCTMHEHHH 110 neprojaM U rpymmam Ilepuogudeckoii
CUCTEMBI XUMuYeckux anemeHToB J[.M. Menneneesa

2.3

ChopMHpoBaHHOCTE yMEHMIT XapaKTepu3oBaTh (OMHCHIBATE)
o0IMe XMUMHWYECKHe CBOMCTBA HEOPTaHUYECKHX BEIIECTB
PazTUYHBIX KJIacCOB, MOATBEPIKIATh CYIIIECTBOBaHHE
TCHETHYECKON CBA3M MEXJy HEOPraHWYECKUMH BEIIECTBAMH C
TIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOMINX XUMUYECKUX peaKLIUii

2.4

CdopMUpPOBaHHOCTb YMEHHUH YGTaHABIMBATL MPMHAJIEKHOCT
HEOPraHWYeCKnX BEIIECTB MO WX COCTaBY K OMpPENeSIEeHHOMY
Kjtaccy (rpyrme) coeiiHeH it (MpOCThie BEIECTBA — METAIUIBI U







3.1

CdopMupoBaHHOCTD IIPEICTaBIIEHUI 0 XUMHUYECKON
COCTABJIAIOIICH €CTECTBEHHOHAYYHOH KapTHHBI MHpa, pPOJU
XAMUM B TIO3HAHUM SBJIICHUN MPUPOXBl, B (HOPMHUPOBAHUU
MBILICHUS WU KyJbTYPbl JIMYHOCTU, €€ (PYHKIMOHAJIBHOMN
I'PaMOTHOCTHU, HEOOXOAUMOM AJIs pelleH st IPaKTHYECKUX 3a1a4
M DKOJIOTUYECKH OOOCHOBAaHHOIO OTHOLIGHUS K CBOEMY
3JI0OPOBBIO U MIPUPOJHON cpeie

3.2

ChopMUPOBAHHOCTE  yMEHMI  KPUTHYECKH — aHATM3UPOBATH
XMMHUYECKYI0  MHGOpMALMIO,  HOIy4aeMyl) M3  pasHbIX
VCTOYHHUKOB  (CPEeACTBA MAacCoBOM KOMMYHMKALWW, CETh
HutepHer u apyrue)

3.3

ChopmupoBaHHOCTE YMEHUIH cobJro1aTh npaBuja
SKOJIOTMYECKH  LeJecoOOpasHoro IOBEleHUst B  ObITy U
TPYAOBOH JESTEIBHOCTH B LEJISIX COXPAHEHHUSI CBOETO 310POBBS
U OKpYKaroLIeH [IPUPOAHOI cpebl

3.4

Oco3HaBaTh OMACHOCTH BO3NECHCTBUS HA IKHUBLIE OPTaHU3MBI
ONPEIC/ICHHBIX BELUECTB, IMOHMMAas CMbICA Iokazateis IT1JIK,
MOSICHATH ~ HAa  [PUMEPaX  CHOCOOBI YMEHBIIECHUSI U
[PEOTBPALEHHs. HUX BPEAHOIO BO3AEHUCTBUS HA OpraHu3M
YyeJoBeKa

3.5

ChopMHPOBAHHOCTH ~ YMEHMIT TPOBOANTH BBIUKMCIECHUS C
UCIIOJIb30BAHWEM IOHATHUS "MaccoBas J0JI1 BeIlIeCTBA B
pacTBOpe”, OOBEMHBIX OTHOLICHWI Ia30B IIPU XHUMHUYECKUX
peaKLMsIX, MacChl BEIIECTBA WM 00bEMA Ia30B 110 M3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OO0BEMY OJHOIO W3
YYacTBYIOIIMX B pEaKluu BELIECTB, TEILIOBOro 3(dekra
peakuMyM Ha OCHOBE 3aKOHOB COXPAaHEHMsI MAacChl BELLECTB,
MPEBPALICHUS 1 COXPAHEHHS DHEPIUN

IIpoBepsiemble daemedThI cogepskanus (11 kiace)

Kon

[IpoBepsieMblii a7IeMeHT coepIKaHus

TCOpeTI/I‘IGCKI/IG OCHOBbBI XUMUH

1.1

XUMHUYECKUHN 31eMeHT. ATOM. SIipo atoma, W30TOMbI. DNeKTPOHHAS
obosiouka.  DHepreTHueckue ypOBHH, IOJYPOBHH. ATOMHBIE
opburanu, s-, p-, d-anemenThl. OCOOEHHOCTM —pacIpeiesIeHHs
BJICKTPOHOR 10 OpOUTANAM B aromMax DJIEMEHTOB MEPBLIX YEThIPEX
MEPUOJIOB. DIIEKTPOHHAS KOHPUTYpaLyist aTOMOB

1.2

Ilepuoauueckuii 3aKOH H [Tepnoamdeckas cucTeMa XHUMHUYECKHUX




sonementoB /.M. MenneneeBa. CBsA3b IEpPUOAMYECKOIO 3aKOHA U
ITepuonuueckoii cuctempl xumuyeckux 3nemeHtoB .M. Menneneesa
C COBPEMEHHOW Teopue CTPOEHHsT aTOMOB. 3aKOHOMEPHOCTU
HW3MEHEHUs] CBOHCTB XHUMHYECKHUX 3JIEMEHTOB M 00pa3yeMblX HMHU
MPOCTBIX M CJIOXKHBIX BELIECTB MO rPyMnnaM U NepuojaM. 3HaueHue
NIEPUOIMUYECKOT0 3aKOHA B Pa3BUTUU HAYKHU

1.3

Crpoenue Bewectsa. XUMUYECKast CBsI3b. BUAbl XUMUYECKOH CBSI3U
(KoBaJIeHTHasl HeNoJsIpHAs U TOJSIpHAs, WOHHAs, MeTalljudeckasi).
HMoHbl: KaTMOHBI U aHUOHBI. MeXaHu3Mbl 0OpPa30BaHUs KOBAJICHTHOM
XUMHUYECKOW  CBSI3M  (OOMEHHBIH W JOHOPHO-AKLEMTOPHBIH).
Bonopoanas cBs3b

1.4

BaneHTHOCTb. SHGKTPOOTPI/I.I_IaTCHI)HO'CTb. CreneHb OKUCIEHUS

1.5

BemecTBa MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH
NOCTOSHCTBA COCTAaBa BELIECTBA. TWIbl KPUCTAUIMYECKUX PELIETOK.
3aBHUCUMOCTh  CBOICTBA BEMIECTB OT THIA KPUCTALIMYECKON
pemeTku. IloHaTre o paucnepcHsIx cucremax. MCTWHHBIE U
KOJUIOMHBIE pacTBOPHL. MaccoBas 10Jis1 BELECTBA B PACTBOPE

1.6

Knaccudukanus HeopraHuueckux coeauHeHni. HomeHkmatypa
HEOPraHUYEeCKUX BEIICCTR

1.7

Xumuyeckas peakuusd. Kiaccudpuxanusi XuMHUYECKUX peakinuil B
HEOPraHM4eCcKoi U OpraHuveckoi XUMUU. 3aKOH COXPAHEHUS] MaCCHI
BEIIECTB, 3aKOH COXpaHElUs W -[MPEBPALICHUS DHEPTUU  TPH
XUMMUECKUX peaKumsx

1.8

CKOpOCTb peakliy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (haKTOPOB

1.9

OOparumMele  peakuuu. XuMHYecKoe paBHOBecue. DakTopsl,
BIIUAIOIINE HA COCTOSHME XUMU4YecKoro pasHoBecus. Ilpunimmn Jle
[Harenbe

1.10

Onexrpojautuyeckas — auccouuauusi.  CuibHble M cljiaOble
onekTponauTsl. Cpena BOAHBIX  PAacTBOPOB  BEIIECTB:  KHCHasd,
HeHUTpalibHasd, ea0uHas. Peakiium noHHoro oomeHa

OKHUCJIMTEJIbHO-BOCCTAHOBH T CIIbHbBIE pcakunun

HeopraHquCKaﬂ XUMUs

Hemerasuibl. Ilonoxenue HemertamnoB B Ilepuonuueckoit cucreme
XUMHUecKux dyiemeHToB .M. MenneneeBa 1 0COOEHHOCTH CTPOSHHUS
atroMoB.  @Du3MYeCKWE  CBOWCTBA  HEMETAUIOB.  AJUJIOTPOINMS
HeMeTaJlIOB (Ha MpUMepe KUCIopoaa, cepbl, Gpocdhopa u yriaepona)




2.2

XHUMHYECKUE CBOHCTBA BKHEMIIMX HEMETAIUIOB (raloreHOB, Cephl,
azoTa, ocdopa, yriuepoaa U KPeMHHs) U UX COCAMHEHUH (OKCHIOB,
KHCJIOPOACOACPIKAIMX ~ KHUCJIOT,  BOJOPOAHBIX  COCAUHEHHIA).
IIpumenenne BaXKHENHIIMX HEMETAIIOB U UX COEIMHEHHIA

2.3

Meramiel.  IlonoxeHue Mertamios B Ileprommueckoii  cucreme
xumudeckux sneMeHToB JI.M. Menaeneesa. OcoGeHHOCTH CTPOEHMUS
S/IEKTPOHHBIX 000JI04eK aTOMOB MeTawioB. O6wue duzMuecKue
cBolicTBa MeTaioB. CrulaBsl METassoB. DJIEKTPOXUMUYECKUH psiil
HalpsKEHUNA METalJIOB

2.4

XHUMUYECKHe CBOWCTBA BaKHEHIIMX MeETaIOB (HaTpuyi, Kayni,
KaJIbUMH, MarHui, altOMHHUM, IIMHK, XPOM, KEJEe30, MeJllb) U HX
coeauHeHuil. O0iwme crnocobsl noxydeHns Metawios. IIpumeneHue
METAJIJIOB B OBITY M TEXHHUKE

2.5

['eneTnueckast cBs3b HCOPraHMYEeCKUX BELICCTB, NMPHHAMICKAIIUX K
Pa3siIMYHBIM KJIaccam

XUMUSA U )KU3HD

3.1

Ponb xuMun B obecredeHuH 3KOJIOMMYECKOM, JHEPreTUYecKon u
NUIIEBOM 0€30MacHOCTH, Pa3sBUTUU MeTUIMHBI. [IoHATHE 0 Hay4HBIX
METO/aX MO3HAHUA BEUICCTE M XUMUYECKUX PeaKInil

3.2

IIpeacraBneHus 00 OOIMMX HayYHBIX MPUHIUIAX IIPOMBIILIEHHONO
MOJTy4YEHNsT BAXKHEUINMX BelecTB. YelOBeK B MHpE BEINECTB U
MaTepHaIoB: BayKHEHIIIHe CTPOUTENTLHBIC MaTepuabl,
KOHCTPYKIMOHHBIC ~ Marepuajbl, KpPacKH, CTEKJIO, KepaMHuKa,
MaTepuaibl JJis JI€KTPOHUKH, HAHOMAaTepHAalbl, OpPraHUuYecKHe u
MUHEpaNbHbIE y100peHUs

3.3

XUMus 141 3A0pPOBBE YyeJloBeka: nmpaBuiia HUCTIOJIE30BaHUA
JIEKapCTBEHHBIX TPEnaparos, npaBuia 0e30MMacHOr0 WCIOJB30BAHUS
npenaparos OBITOROW XUMUU B MTOBCETHEBHOMN KU3HN

IIposepsiemble Ha ET'D no xumuu TpedoBanus

K pe3yabTaTaM 0CBOCHHsI OCHOBHOK 00pa3oBaTebHOM MPOrpaMMbl

cpe/iHero oouero odpa3oBaHusi

Kon

NPOBEPAEMOT |  OCBOCHHSI OCHOBHOMH 00pa30BaTe/IbHOMN MPOrpaMMbl CPETHETO
0 TpeboBaHUs oburero odbpazoBaHus

IIpoBepsieMble TpeOOBaHUsI K MPEAMETHBIM Pe3yJibTaTaM

1

Biianenue cucreMoii XuMudeckux 3HAHUIA, KOTOpas BKJIIOYACT:




1.1

OCHOBOIIOJIArAIOIIME IOHATHA (XMMUYECKUH DBJIEMEHT, aToM,
U30TOIIbI, 31I€KTPOHHAsE 000J104Ka aToMa, S-, p-, d-3JIeKTPOHHBIE
OpOMTany aTroMOB, OCHOBHOE "M BO30Y/KIEHHOE COCTOSHHUE
aToma, UOH, MoJIeKyna, BaJICHTHOCT,
JNEKTPOOTPULATEIBHOCTb, CTENEHb OKUCJCHUS, XUMHYEcKas
CBsi3b (O~ M T-CBA3h, KPATHBIC CBSI3M), TMOPUAM3ALUS ATOMHBIX
opbuTallel, KpUCTaIIMYecKast peleTKa, MoJjlb, MOJISIpHAs Macca,
MOJSIDHBIH ~ 00BEM, MOJNApHAs KOHIEHTPALWs, pPacTBOPEI
(MCTUHHBIE,  JMCHEPCHBIC  CHUCTEMBI), KPMCTAILIOTHIPATHL
YITIEPOJHBIN  CKeJleT, (QYHKIMOHANbHAs TpyIa, pagukan,
M30MEPBI, CTPYKTYpHass (Gopmyna, u3oMepust (CTpyKTypHas,
reOMeTpuYecKas (LUC-, TPaHC-U30MEPUs), I'OMOJIOTHUYECKHUI
psJ, TOMOJIOTH, YIJI€BOAOPOIbI, KMCIOPOA- U a30TCOAepKALILE
COeMHEHMs, OMOJOrMYECKU aKTHBHbIE BElIECTBA (YITIEBOJIbI,
JKUPBI, O€JKH), MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
BbICOKOMOJICKYJISIPHBIE  COCAMHEHUs], KPEKMHI, pPU(OPMUHT,
THIIbI XUMHUUYECKUX peaxkuuii (OKUCIUTETBHO-
BOCCTAHOBUTENbHbBIC, 5K30- M OHIOTEPMUYECKHE, pEaKLUU
MOHHOTO O0OMEHa, TOMO- W TeTepOTeHHBIE, O00paTHMble W
HEOOpaTUMbIE),  PacTBOpP,  OIEKTPOJUTHL,  HEITEKTPOJHTEI,
BJIEKTPOJINTHYCCKAss  JAUCCOLMALINS, CTeNeHb IUCCOIMAIHH,
OKUCJIMTEIIb, ~ BOCCTAHOBUTENb,  OJIEKTPOJIU3,  CKOPOCTb
XUMHUYECKOH peakuu, XUMHUECKOe PaBHOBECHE)

1.2

TEOPUM M 3aKOHbl  (TEOpHS  XUMHUYECKOrO  CTPOEHMS
OpraHWYeckux  BemecTs  A.M. byrnepoa,  Teopus
DIIEKTPOJIMTHYECCKON  nucconmanmm, [lepuoguueckuii  3axoH
.. Memnpeneena, 3aKOH COXpaHEeHUs Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH A3BIK XUMHUH,
MHPOBO33pPEHYECKHNE 3HAHUS, JIeXkKal[Me B OCHOBE IOHUMAaHUS
HNPUYUHHOCTU U CUCTEMHOCTU  XUMMUUECKUX  SIBJIEHUIL,
COBPEMCHHbIE IIPEICTABIEHUsT O CTPOSHMM BEILECTBA HAa
aTOMHOM, MOJICKYJIIPHOM U HaJAMOJIEKYJIIPHOM YPOBHSX

1.3

I[IpeacTaBJICHUS (0) MCXaHu3Max XUMHYECCKUX pCaKHHfI,
TEPMOJUHAMHUYECCKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX HUX
IIpOTEKaHusI, (0) XHMHUYECKOM  PaBHOBCCHH, AUCIIEPCHBIX
CHCTEMAaX

»

1.4

(baKTOHOFI/I“IeCKHe CBCIACHUA O CBOﬁCTBaX, cOCTaBe, MOJIYYEHUH
1 0e30I1acHOM HCTIOTb30BAHUM BAXKHEHIIINX HCOPraHM4eCKux un
OPTaHMYCCKUX BEUIECTB B 6BITy nu HpaKTHHCCKOﬁ JACATCIIBHOCTU
4YCIOBEKa

1.5

O6LLII/IC HAay4HbI€ NPUHOMIIBI XUMHYCCKOr0 MNpPOU3BOACTBA (Ha




IpUMepPe IIPOU3BOJCTBA CEPHOM KHCIIOTBI, aMMHAKa, METAHOJIA,
nepepaboTKu HePTH)

ChopMHPOBAHHOCTh YMEHWI BELIABIIATE:

2.1

XapaKTEePHbIC MPU3HAKW W B3aUMOCBSI3b M3YYEHHBIX TIOHSITHIA,
NPUMEHATH  COOTBCTCTBYIOIIME IIOHSTUS IIPU  ONMCAHUU
CTPOCHHUS U CBOMCTB HEOPraHMYECKUX U OPraHUYEeCKUX BEIIECTB
1 WX IpeBpaleHud - .

2.2

B3aHMOCBSI3b ~ XMMHMYECKMX 3HAHUH ¢  [OHATHAMU U
IPEACTABJIEHUAMU JIPYTUX MPEAMETOB Jisi O0jlee 0CO3HAHHOTO
MOHUMAHHUS U OOBSICHEHUS! CYLTHOCTH MaTePHAaILHOIO eIUHCTRA
Mupa

ChopMHUPOBaHHOCTE YMEHHS UCIIOJIB30BAT:

3.1

HAaHMMCHOBAHUA XHUMUYECKHUX COCIMHCHUN MEXIAYHApOaIHOI'O
COro3a TGOpeTI/I‘{GCKOﬁ n HpPIKJ'IaI[HOﬁ XUMUWU WU TpUBUAJIbHBIC
Ha3BaHMS BEIIECTB, OTHOCAIMMUXCA K H3YUYEHHBIM KilaccaM
OPTraHUYECKNX U HEOPTAaHUYECKUX COEJTMHEHU I

3.2

XUMUYECKYK)  CHMBOJIMKY ULl COCTaBleHHs  (hOpMyJl
HEOPraHWYeCKUX BEINECTB, MOJEKYNSAPHBIX M CTPYKTYPHBIX
(PasBEpHYTBIX,  COKDALICHHBIX M  CKENETHBIX)  (hopMmyil
OpraHMYecKHX BEIEeCTB

ChopMHpOBaHHOCTE YMEHHUST KITACCUPUIUPOBATH:

4.1

HEOPraHWYeCKne  BEUIeCTBa,  CaMOCTOATENILHO  BBIOMPATH
OCHOBAaHUS W KPUTEpUHM JUId KJIACCUDUKAIMH HM3ydaeMBIX
XUMHUUYECKUX 00OBEKTOB

4.2

OpraHu4vYECCKHE BeII€CTBA, CaMOCTOATEIIBHO BBT6I/IpaTI>
OCHOBAaHWs M KDUTEpMH JUis’™ KJIACCH(PUKAIMM M3ydaeMbIX
XUMHUYECKUX 00BEKTOB

4.3

MO PA3JIMYHBIM TIPU3HAKaM (YMCITY U COCTaBY pearupylolux
BEILECTB, TEIIOBOMY 3(]eKTy peakiuu, U3MEHEHUIO CTENeHel
OKHMCJICHUS DJIEMEHTOB, OOpPaTUMOCTH pPEaKIUH, YYacCTHIO
KaranauzaTropa)

CdopmMHpOBaHHOCTh YMEHHs XapaKTepU30BaTh 3JIEKTPOHHOE
CTPOEHKME aTOMOB (B OCHOBHOM U BO30Y)KIEHHOM COCTOSIHUH) H
MOHOB  XMMMYECKUX JJIeMeHTOB | — 4 mepuonoB
Ilepuoanueckoit cucremsbl JI.M. MenaesneeBa U WX BaJICHTHBIE
BO3MOJKHOCTH, HCIONB3YS MOHATUS S-, pP-, d-2JEKTPOHHBIE
opOUTanU, DHEPreTHUECKUEe YPOBHU




ChopMHUPOBaHHOCTE  YMEHUsI OOBSICHSTH  3aKOHOMEPHOCTH
U3MCHEHUs CBOMCTB XMMMUYECKMX 3JIEMEHTOB M 00pa3yeMbIX
VUMK COEAMHEHMH 110 NIEPUOJaM H TPYyIIIam

ChopMHpPOBAHHOCTh  yYMEHMS COCTaBJIATE  YpaBHEHMS
XUMHUYECKUX PEAKINN M pacKphIBaTh UX CYI[HOCTE:

7.1

OKHCJIMTCJIbHO-BOCCTAHOBUTEIbHBIX peaKuHﬁ nocpcaACTBOM
COCTAaBJICHUS DJIEKTPOHHOTO Oananca 3TUX peaKum‘»'[

7.2

YPaBHEHUS — peakuuii  pa3jidYHbIX  THIIOB;  IIOJHBIE U
COKpallCHHbIE YPABHEHUs! pEaKLMii HOHHOI'O OOMEHa, YYHUThIBasi
YCJIOBMSL, TPU KOTOPBIX 3TH PEAKLUU UIYT A0 KOHIIA

7.3

peaKkuuii ruapok3a, peakUui KoMIuiekcooOpasoBaHust (Ha
npuMepe rUIPOKCOKOMITIIEKCOB HUHKA W ATFOMUHUS)

ChopMHPOBAHHOCTb YMEHHUS TIOATBEPIKAATh:

8.1

Ha  KOHKPETHBIX  IIpUMepax  XapakTep  3aBUCUMMOCTHU
PEaKLMOHHON CITOCOOHOCTH OPTraHMYeCKUX COEAUHEHW OT
KPaTHOCTM M TUIA KOBAJIEHTHOH CBA3M (O- u T-CBA3H),
B3aUMHOI'0 BIIMSHMSI aTOMOB U IPYIIl aTOMOB B MOJIEKYJax, a
TaKXKe OT 0COOEHHOCTEH peaqm3anuyl pasiMuHbIX MEXaHM3MOB
IIPOTEKAHUS PEaKUU

8.2

XapaKkTepHbIe XUMUYECKUE cBOMCTBA BEILECTB
COOTBETCTBYIOIIMMH SKCHEPUMEHTAMH U 3alMCAMHU ypaBHEHHUIt
XUMHUUYECKUX PeaKuuil )

CdopMUPOBAHHOCTh YMEHUS XapaKTepu30BaTh COCTaB U
BRXHEUIIME  CBOMCTBA  BEMIECTB,  NPUHAICKAIIUX K
OIIPENEJICHHBIM KJlaccaM M IpyIIaM COeJUHEHUH (MpoCThie
BELIECTBA, OKCHU/bI, I'MIPOKCHIbL, COJIM; YTJIEBOJIOPOIHI,
IpOCThie  O(UPBL, CHOUPTHI, (EHOJBL, albJEIUAbl, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CJIOXKHbIE 3(UPBI, JKUPBI, YIIEBOIEL,
aMUHBI, aMUHOKHUCIIOTHI, OCITKH )

10

ChopMMpOBaHHOCTE ~ YMEHHsT  [POBOAMTH  PacyeThl IO
XUMUYECKUM (POPMYTaM M YPaBHEHUSM XMMHYECKUX PeaKLUii ¢
UCIIOJIb30BaHUEM (PU3UYECKUX BETUYMH:

10.1

Macchl (00bEMa, KOJMYECTBA BEIICCTBA) NPOIAYKTA pPEeaKLUu,
€CJIH OJIHO M3 MCXOJHBIX BEIIECTB JIaHO B BUJE pacTBopa C
OTIpeJIeJIEHHOI MacCOBOM J10JIell pacTBOPEHHOTO BEIeCTBA MITH
JIaHO B N30BITKE (MMEET NPUMECH )

10.2

MacCOROM UM 0OBLEMHOM 0JIH, BEIXOAa IPOAYKTA PeaKLUU




10.3

Teru1oBoro 3¢ dekra peakuui

104

00BEMHBIX OTHOIIEHU ra3oB

10.5

10 HAXO0XKJICHUIO XUMHUYECKOM (bOpMYHbI BCICCTBA

11

BraneHue cucreMoil 3HaHW 0 MeTO/Max HAYYHOTO TO3HAHUS
SIBJICHUH TIPUPOJBI, UCIOJB3YEMbIX B €CTECTBEHHBIX HAyKax W
yYMEHUE IPUMEHATH 3TU 3HAHUS [PU HKCIEPUMEHTAIBHOM
UCCJIEIOBAHUM BEIIECTB U I OOBSCHEHUS XUMHYECKHX
ABJIEHUH, UMEIOLIUMX MECTO B IPHUPOJAE, MPAKTUYECKOM
NESATENIBHOCTH YEJI0BEKA U B IIOBCEIHEBHOM JKM3HU

12

ChopMUPOBAaHHOCTE  YMEHHSI TPUMEHSTH  (WMCIIOIB30BaTh)
3HaHUS O  C€OCTaBeé M CBOMCTBAX  BEIIECTB ISl
OKCIIEPUMEHTAIIBHON ~ MPOBEPKH  TUIOTE3  OTHOCUTENILHO
3aKOHOMEPHOCTEH TpOTEKaHUs XUMHWUYECKUX peakuuit u
IPOrHO3MPOBAHUS ~ BO3MOXKHOCTEM  MX  OCYINECTBJICHUS;
CUCTEMHBIE  XUMHUYECKHE 3HAHUSl Uil  OOBSCHEHHUS U
MPOTHO3MPOBAHMS SIBJIEHUI, MMEIOLIMX €CTeCTBEHHOHAYUYHYIO
OPUPOAY; I INPUHATHS TPAMOTHBIX pELICHUM mpobiaemM B
CUTYaIUSIX, CBA3AHHBLY ¢ XUMHUel

13

CdopMupOBaHHOCTD yMEHHMS IUIAHHKPOBATh M IPOBOJIMUTD
XUMHYECKUH ODKCIIEPUMEHT (IIOJlyuyeHHe M H3YUYEHHE CBOMCTB
HCOPraHWYECKUX W OPraHUYECKUX BEIIECTB, KAaYeCTBEHHBIE
peakuuu YIJIE€BOIOPOIOB Pa3INYHBIX KJ1accoB u
KUCIOPOJICOACPIKAIIMX ~ OPraHUYECKUX BELICCTB, pPELICHHUE
DKCIEPUMEHTATTBLHBIX 3a1au o pacrno3HaBaHUIO
HCOPraHMYECKUX M OPraHMYEeCKUX BEIIECTB) C COOJIIOAEHUEM
npaBui  0E30MacHOTO  OOpaleHWs ¢ BellecTBaMU U
1abopaTopHeIM  00OopyaoBanueM;  (OPMYJIMPOBATH  LENH
HCCIIEA0BAHUA; TIPEACTABIATh B PA3IUYHON (HOpMe pe3ysibTaThl
OKCIEPUMEHTA, aHAIM3UPOBATH K OLIEHUBATH UX JIOCTOBEPHOCTD

14

CchopMUpoBaHHOCTH YMEHUs1 OCYLLECTBIISATh
LeJICHANpPABJICHHbI TOUCK XUMUYeCKOW uHOpMaluu B
pa3NUYHBIX ~ UCTOYHMKAX (HayyHas W yueOHO-HayuHas
JUTepaTypa, CpeACcTBa MaccoBoi mHpopmaru, ceth MHuTepHeT
U JIpyrue), KPUTHYECKH  aHAU3UPOBATH  XUMHYECKYIO
MHGOpMaLUI0, [epepabarbiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBHU C MOCTABIEHHOW yueOHO 3a1aveii

15

ChopMUPOBAHHOCTh YMEHMS MPOTHO3UPNBATH, AHAIM3UPOBAThH
W OlEHMBaTb WHQOpPMAIMIO C TIO3UIUH  HKOJOTHMYECKOMN
0€30MacHOCTH MOCTEeACTBUI OBITOBON M TPOW3BOACTBEHHOM




ACSTEJbHOCTH YEJIOBEKA, CBSA3AHHOH C nepepaboTKOM BELIeCTB;
COPMUPOBAHHOCTh YMEHHI 0CO3HABATh OIIACHOCTh
BO3/ICHICTBYS Ha JKMBBIE OPraHU3MBI ONpEAEEHHbIX BELICCTB,
[OHUMas  CMBIC]  I[{OKa3arels IPEAENbHOU  JOMyCTUMOMN
KOHUEHTpAaLUKXK, W  MOACHATH HAa NPUMEPAxX  CIOCOOBI
YMEHBIICHUA U NPEA0TBPAILEHHUs UX BPEJHOIO BO3AEHCTBUS Ha
OpraHu3M YesloBeKa

Ilepedennb 351eMeHTOB coxepkanusi, nposepsieMbix Ha EI'D no xumuu

Kon

[poBepsieMeLil a1eMeHT coepKaHuUs]

1

TeopeTtnueckre 0CHOBBI XUMUH

1.1

Crpoerne Bemectsa. CoBpeMeHHas MOJENb CTPOGHHS aTOMA.
Pacnipeneniensie  91eKTPOHOB 110~ 3HEPreTHUYECKUM YPOBHSIM.
Knacendurauus xumuyeckux snemeHToB. OCOGEHHOCTH CTPOECHUS
OHEPreTUYECKUX YPOBHEH aroMoB (S-, p-, d-a1meMenToB). OcHOBHOE 1
BO30YK/IEHHOE COCTOSIHHS aTOMOB. DIeKTpPOHHAs KOH(UTryparust
aroMa. BaneHTHbIe 37IeKTPOHEI

1.2

ITepuoanueckas cucreMa XUMUYECKIX DJIEMEHTOR J.1. Menpeneesa.
®uznyeckuii cmbicn Ilepuomnyeckoro 3axkona M. Mengeneesa.
IIpuuunbl U 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB HJIEMEHTOB M UX
COCIMHEHUH 10  TepHojiaM M TpyImnaM. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB TPOCTBIX BEMIECTB, BOJAOPOJHBIX COEMHEHHI,
BBICIINX OKCUJIOB U MHJPOKCH/IOB

Sy

1.3

BanenTHocTh. DnekTpootpunarenbHocts. CTerneHb OKUCIeHUs!

1.4

Bunbl xuMudeckoll cBA3M (KOBAJEHTHAs, MOHHAS, MeTaTTHYeckas,
BOJOPOJHAs) M MEXaHU3MbI €€ 00pa30BaHMs. MeKMOJIeKy IS pHBIC
B3aUMOJICHCTBHA. BelecTBa MONEKYIAPHOTO M HEMOJEKYISPHOTO
cTpoeHust. TUIbl KpUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTb CBOICTBA
BEIIECTB OT THIIA KPUCTAUINYECKOM peIeTKU

1.5

Xumuueckas peakuus. Krmaccudukanms XUMHYECKHX peakuuii B
HEOPraHUYeCKOM U OPraHUYECKONH XUMHHU. 3aK0H COXPAHEHUS MACCHI
BEILECTB

1.6

CKOpOCTb pe€aKunun, ee 3aBUCUMOCTE OT Pa3IMYHBIX CbaKTOpOB

1.7

Teruioeble  odextsl  Xummuueckux peakuuil. TepMOXHMUUESCKUE
YPaBHEHMUsI

1.8

OOpatumble  peakunu. XUMUYECKOE  paBHOBECHE. DakTophl,




BIIMAIOIINE HA COCTOSHUE XMMHYECKOro paBHOBecus. IIpunumn Jle
[Hlarenpe

1.9

DnexTpouTHYeCcKas JIUCCOITAAIIMA. CurnbHbIE u crmabdble
SNIEKTPONUTEL.  Cpejla  BOJHBIX  pPAcTBOPOB  BEIIECTB: KHUcIas,
HeUTpabHas, 1menodHas. CTerneHsb TUCCOIMAIIN. Peakiiun nonnoro
oOMeHa

1.10

I'maponms  comeil. MoHHOe mpousBeneHne BOJIBI. Bonopoausrit
nokasarejs (pH) pacteopa - .

1.11

CriocoObl BhlpaXKeH#sl KOHLEHTPALMM PACTBOPOB: MAccoBas JoJisl
pacTBOPEHHOrO BELIECTBA, MOJIAPHAs KOHUEHTpaLus. HacslmeHHbIe 1
HCHACBIIICHHBIE PACTBOPBI, PACTBOPUMOCTE. KprcTamioruapars!

1.12

OKHCITUTENBHO-BOCCTAHOBUTENRHBIE peakIiu. [1oBe/leHre BelecTs B
cpenax ¢ pasHeIM 3Ha4eHreM pH. MeTons! anekTpoHHOro Hananca

1.13

ODIIEKTPONTN3 PACTBOPOB M PACILIABOB COJEi

OCHOBBI HCOpFaHquCKOﬁ XUMHUU

2.1

Krnaccuuxanys HeopraHWueckUx COeTHHEHHIA. HowmeHnkiatypa
HEOPraHUYeCKUX BEIecTB

P

XHUMHUUYECKHE CBOUCTBA BKHEHMIINX METaUIOB (HaTpuit, kanuii,
KaJIBIIMHA, MarHuif, aqlOMUHWN, [HHK, XpOM, JKeJe3o, MeJb) U HX
coeTMHeHMi. O0IIHe CrIocoObI MOTyYeHNs] METaTOB

2.3

XuMHyecKkre CBOMCTBA BaKHEHIINX HEMETAIUIOB (FAIOreHOB, cepsl,
asora, Gocdopa, yriepona u KpeMHHUs) U MX COeAUHEHHil (OKCHUIOB,
KHCJIOPOACOACPIKALLNX KUCIIOT, BOZOPOIHBIX COCAMHEHHIA)

2.4

['eneTnueckas cBA3b HCOPraHM4YEeCKUX BEUICCTB, MPUHAJIEKAIUX K
pa3IMYHBIM KJIaccaM

2.5

-

MnenTudukanns HeopraHM4ecKuX —coeiuHeHuil. KadecTBeHHbIe
peakIMy Ha HEOPraHWYeCKHe BEIIeCTBA U MOHBI

OCHOBBI OpraHUYecKON XUMHUK

3.1

OcHOBHEBIE MOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOEHHUS
OpraHM4ecKux coeauHeHnin A.M. byrnepoBa. Yriepomanslii ckener
OpPraHU4ecKor MoJeKyasl. KpaTHOCTP XHMHYECKOH CBSI3M, O- W
T-CBSA3U | sp3—, spz—, Sp-rubpuansanuy opoUTaell aTOMOB YIJIEPOJa.
3aBUCUMOCTb CBOMCTB BELIECTB OT XUMMYECKOI'O CTPOEHMUSI MOJIEKYJI.
["omosoru. 'omonoruueckuit psig. Uzomepust 1 u3oMepsl

B2

[Tousitne o ¢ynkunonansroi rpymme. OpreHTaUUOHHBIE () hEKTHI




3aMecTuTeliei

3.3

[IpencraBienne o  KinaccuUKAIMM  OPTaHUYECKUX  BEIECTB.
HomenknaTypa opraHu4eckux COEMHEHWH (cucTemaThdeckas) u
TpUBMANbLHBIE HA3BAHMA BAKHEMINX TIpEJCTABHTENCH KIAaccoB
OpraHUYeCKUX BEIECTB

3.4

CBoOoHOpaiMKanbHbli 1 MOHHBII MeXaHU3MbI peakiuu. [ToHstue o
HykJeopune u snexktpoduie. [IpaBumo MapkoBHuKoBa. [IpaBmito
3aiinesa

33

AnKaHbl. XUMUYECKME CBOWCTBA aJKaHOB: [AJION€HUPOBAHUE,
JETUPUPOBAHNE, TEPMUUYECKOE paszioxeHue, KPEKUHT,
nzomepusanus, ropenue. Ilonydenue ankaHoB. Ilukioankassl.
Crneuuduka CBOICTB HUKIOATKAHOB € MajbiM pa3MEpoM LK.
Peakuuu npucoeaMHEeHUs U paJMKaJIEHOTO 3aMeLIeHUs

3.6

Ankenpl. XMMHYECKHME CBOMCTBA: peakluyd  IPUCOCIUHECHHS
(rajorenupoBaHue, TUPUPOBaAHUE, TUAPOTrAIOr€HUPOBAHUE,
rupaTanmsi), rOpeHus, OKUCJIEHUS 17} NoJINMEpU3aI1H.
[TpomblitieHHbIE U Ja00paTOPHbIE CIIOCOObI MOy4YEHHUs AIKEHOB

3.7

AnkaaueHsl.  XMMUYECKHME  CBOMCTBA  aJKaJMEHOB:  peakiuu
IIPUCOEMHEHHs (TMIPUpPOBaHUE, TaJOTeHUPOBAHKUE), TOPEHUS U
nosumepuzauuu. [lonyuenue ankaaueHoB

3.8

Ankunbl.  XUMHMUYECKHE  CBOMCTBAa: peakiMu  MPUCOCIMHEHUS
(ramoreHupoBaHueE, TUJIpUPOBAHUE, TALpaTarys,
TUIPOTAIOTEHUPOBAHUE) KaK CHoco0 IOJyYeHUs TMOJIUMEPOB U
JpYyTUX TONE3HBIX TPOAYKTOB. Peakiuu 3amemieHus. [ opeHwue
aleTUJeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHH IS
CBapKH U pe3Ku MetailioB. [IpumeHeHue alietusieHa

3.9

Apensl. XUMHYECKHE CBOWCTBA OEH30Ja: PEeaKIMK JIEKTPOPUITHLHOTO
3aMelIeHNs, TPUCOEANHEHUs! (TMIpPUPOBAHUE, TaAJOTEHUPOBAHUE).
Peaknuss ropenust. OcoOeHHOCTH XMMHYECKMX CBONCTB TOJyoIa.
[lomyuenune Oenzosa. OcoOOEHHOCTH XMMHUYECKUX CBOMCTB CTHUPOIIA.
[Tosmmmepusanuus cruposia. CrnocoObl TOJMYYEHUS M IPUMEHEHUE
apoMaTHYeCKUX YIJIEBOI0POIOB

3.10

Criuptel.  IlpenenbHble  OAHOATOMHBIE  CHUPTHI.  XUMHYECKHe
CBOMCTBa: B3aMMOJIEHCTBUE C HATpUEM Kak CIOCOO YCTaHOBJIEHHUS
HAJTMYUsl THJPOKCOTPYIIIBI, C TaJOreHOBOJOPOJAMH KaK CIoco0
MOJIyYeHHUsI  pacTBOpUTENicH, BHYTpU- U MEXKMOJIEKYJIgpHas
nerujaparauus. Peakuust ropenus. Ilomydyenuwe sTaHoa: peakiust
OpOXKeHUsl T[JIFOKO3bl, THJApaTalysi O3TWIEHA. OTUIEHIJMKOIb U
[JIMLUEPHUH KaK MPEeACTaBUTENIN NpeiebHBIX MHOMOATOMHBIX CIIMPTOR




3.11

Denon. Xumuueckue cBoiicTBa (eHosa (peakUud C HaTpUEM,
ruapokcuaoM Harpus, opomom). [onyyeHue peHona

3,12

Anpnernnpl.  XUMHUYECKHE CBOWCTBA TPENENbHBIX — AbJICTUIOB:
TUAPUPOBAHNE; KAYECTBEHHbBIE PEaKIMM Ha KapOOHUJIBHYIO TPYIITY
(peaknus "cepeOpsiHOro 3epkaia', B3auMoJIeWCcTBUE C THAPOKCUIOM
meau (II). TlosmyueHue mpenesbHbIX —albJACTUAOB: OKHUCICHHE
CIMPTOB, TIujparauus aueTujeHa. ALETOH KaK IpeJcTaBUTEINb
KeTOHOB. OCOOEHHOCTH peakUru OKUCIICHHUS alleToOHa

3.13

KapOoHOBBIE ~ KHCIIOTHI. *XUMHUYECKWe CBOWCTBA  MpedebHBIX
O/THOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOEHHOCTH XHMHYECKHX
CBOMCTB ~ MypaBbUHOW  kucioThl.  [loslyueHue — mpeaebHBIX
OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHHE aJKaHOB, aJIKEHOB,
IICPBUMYHbBIX  CIUPTOB, albJAErWAOB. Bpicline nOpeaenbHble U
HelpeebHble KapOOHOBBIE KUCIIOTHI

3.14

Cnoxnblie 3¢upbl 1 KUpbl. CIIOCOOBI MONyYeHHs CIOKHBIX 3(DUPOB.
O6patumocTs peakuuu dTepudukanuu. [IpuMeHeHUe CITOKHEIX
5(QUpOB B IUILEBOH U NapproMepHOl MPOMBIIIIIEHHOCTH. JKuphrl Kak
CIOXKHBIE 3(QUpPbl IVIMIEPUHA W BBICIIMX KapOOHOBBIX KHUCIIOT.
XUMUYECKME  CBOWMCTBA  JKMPOB: T'MJPUPOBAHUE,  OKHUCIICHHE.
I'vaponus, uaM OMBIIEHUE, JKUPOB *KaK CHOCOO IMPOMBIIIJIEHHOTO
HOJLyYEHHsl COJIEll BBICIIMX KApOOHOBBIX KUCJIOT. MEITA KakK cOJIH
BBICUIMX KapOOHOBBIX KUCIICT

3.15

XUMHUYECKUE CBOMCTBA INIIOKO3Bl: PEAKLIMU C yYACTUEM CIIUPTOBBIX U
allbJETUJHON TPyl M MOJIOUHOKHCIoe Opoxenue. l[lpumenenue
[JIFOKO3BI, €€ 3HAYeHUEe B  IKU3HEJESTEIbHOCTH  OpraHu3Ma.
Jucaxapunapl:  caxaposa, MajbTo3a. BoccTaHaBIMBaIoOlIMe U
HEBOCCTAHABJIMBAIOIIME  Aucaxapuibl. [ uapoiauMs3  aumcaxapujos.
[Tomncaxapunel: kpaxman, riaukoreH. CTpoeHUe MaKpOMONEKYI
KpaxMmayla, T[JMKOr€Ha U LeJUT0J03bl. MDU3WYecKue CBOMCTBA
KpaxmMajla W UeJUTIoN03bl.  XWMHWUecKWe CBOMCTBA Kpaxmala:
TUJPOJIN3, KAUECTBEHHAS PEakIusd ¢ #oj0M. XHMHYECKHe CBOMCTBA
LEJUTIOJIO3BL: TUIPOJIN3, MOTyUeHre 3OUpoB 1eros1036l. [lorsTHE 00
HUCKYCCTBEHHBIX BOJIOKHAX (3UCKO3a, alleTaTHBIN 1IeIK)

3.16

AMUHBI. AMMUHBI KaK OpraHH4eckrue OCHOBAHMS: PeaKklUU C BOJOM,
KMCJIOTAMM, peaklus TOpeHUs. AHWIMH KakK M[pPeACTABUTEIb
apoMaTUYECKUX  aMUHOB. XUMHUUYECKME  CBOMCTBA  aHWJIMHA:
B3aUMOJCICTBUE C KUCAOTaMHM, OpPOMHOU BOJAON, OKHUCJICHHUE.
ITonyyeHre aMMHOB ANKMJIMPOBAHMEM aMMUaKa U BOCCTAHOBJIEHUEM
HUTPONPOU3ZBOIHBIX YTIIEBOI0POJIOB

3.17

AMUHOKHUCIIOTBI M O€JIKhu. AMMHOKHCIOTBI Kak aMd)OTeprIG

-




OpraHUYECKUe COEZMHEHMUSI. OcHOBHBbIE AMUHOKUCIIOTHI,
obpasytomue Oeiku. XUMHUYECKUE CBOHCTBA OEJIKOB: THUAPOJIM3,
JieHaTypalusl, Ka4eCTBEHHbIE (L{BETHbIE) PEAKLIMM Ha OENKU

3.18

CtpoeHne W CTpyKTypa. MOJMMEPOB. 3aBUCHUMOCTb CBOMCTB
MOJIMMEPOB OT CTPOEHUsI MoseKysl. OCHOBHBIE CHOCOOBI MMOJIyYeHHS
BbICOKOMOJIEKYJISIPHBIX COEAMHEHUH: peakuuy IOJMMEPU3ALUU U
noJukoHAeHcauuu. Knaccuguxauus BoJIOKOH

3.19

Nnentudukanys OPraHuYeCcKux COEIMHEHUM. Pewenne
OKCIEPUMEHTAIBHBIX 3a/lay Ha pPAclo3HaBaHWE OpPraHUYEeCKUX
BEIIECTB

3.20

['eneTnyeckas cBA3b MCIKAY KilacCaMU OPraHN4CcCKHUX COCIMHECHUM

XUMUA U )KU3Hb

4.1

Xumusi B moBcenHeBHOU »xu3HU. [lpaBuiia Oe3omacHoi paboThl €
€IKUMHA, TOPHOYMMHM U TOKCUYHBIMU BEIIECTBAMH, CPEIACTBAMHU
OBITOBON XMMUU

4.2

XuMusi M 370poBbe. XHMHUSL B MeAuLMHE. XUMUS M CEIbCKOE
X0351MCTBO. XMMHUSI B [POMBIUUIEHHOCTH. XMMUSL M 3HEpPreTHKa:
MPUPOAHBIM M MOMYTHBIH HE(TAHOW rasbl, HX COCTaB H
ucnonszoBanue. CoctaB HedTH U ee nepepaboTKa (IPUPOIHBIE
MUCTOYHUKH YTIIEBOIOPOJIOB)

4.3

XUMUsS 1 DKOJIOTHsI. XUMUYECKOE 3arpsi3HEHUE OKpYy Karole cpeabl
u ero mnocienctsus. OxpaHa rujapochepsl, IIOUYBBI, ATMOC(HEPHL,
Giopel 1 dayHsl OT XuMHUecKkoro 3arpssHenus. IIpodiema oTxomos
M OGOYHBIX MPOLYKTOR. ANIbTePHATHBHbIE HCTOUHMKM SHEPTHH

4.4

OGIiue mpecTaBlieHUs O MPOMBIIUIEHHBIX CHOCO0aX MOTyueHHUs!
XUMUYECKUX BELIECTB (Ha MpUMEpE MPOU3BOACTBA aMMMaKa, CEpHOM
KucaoThl). UepHast v LBeTHas Metaryprusd. CTeKIo U CUIMKaTHas
NPOMBILIEHHOCTD. TIpombllieHHass opraHuyeckas Xumusi. Cbipbe
JUIsL OPraHUYeCKOM MPOMBIIIITICHHOCTH

Tunel pacueTHBIX 3a1a4

5.1

PacyeTsl Macchl BelecTBa I o0BbeMa Ta3oB IO HN3BECCTHOMY
KOJIMYECTBY BCLICCTBA, Macce U 06”b€My OAHOI'0 U3 YHAaCTBYIOLIUX
B pCaKlMK BCUICCTB ) .

S

Pacyets! TemnoBoro s¢p¢pexra peakuuu

5.3

PacdeTbl 00beMHBIX OTHOLICHUI I'a30B IIpu XUMHUYCCKUX PCAKLIHAX




-
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Pacyetsl Mmaccel (0ObeMa, KOJIMYECTBA BELIECTBA) I[IPOJIYKTOB
peakuuu, i OHO U3 BEIUECTB 1aHO B U30BITKE (MMEET PUMECH)

5.5 |Pacuets MaccoBoil WM 00BEMHOMN JIOJU BBIXOJA TIPOAYKTA PEAKIIUN
OT TEOPETUYECKU BO3ZMOKHOTO

5.6  |Pacuetsl Macchl (0ObeMa, KOJIMUYECTBA BELLECTBA) IPOAYKTa peaKiiH,
€CIM OJHO M3 BELUECTB JaHO B BUJAE pacTBOpa € ONPEeIeSeHHOM
MacCOBOU J0JIEN pacTBOPEHHOIO BEIIECTBA

5.7 |Pacuersl ¢ UCIIOJIB30BAHUEM TOHATUN "MaccoBas 10", "MoJsipHas
KOHLIEHTpauus", ""'pacTBOpumocTs" .

5.8 |HaxoxaeHue MOJEKyIsIpHON (hOpMYIIBI OPraHUYeCKOro BEIIECTBA 10

€ro IUIOTHOCTHM M MAacCOBBIM JOJISIM 3JI€MEHTOB, BXOIAIIUMX B €ro
COCTaB, WX MO MPOAYKTaM CTOpPaHUs




