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DenepanbHasi padouas nporpamma COO
kaacc 10-11
no npeamery XUMMUSA



Pabouas mporpamma mo yaeOHOMY MPEeIMETyY XUMHsI OOSCIICUMBACT TOCTHKCHHUE TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS OCHOBHOM
00pazoBaTeIbHON TporpaMMBbl CpeHEro 00IIEro 00pa3oBaHus U pa3pabaThIBAETCsl HA OCHOBE TPEOOBAHUM K pe3yiibTaTaM
OCBOEHHUSI OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMBbI CPETHETO 00111ero 00pa30BaHMUsl.

INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMUM Ha YpOBHE CpelHero oduiero oOpa3oBaHuUsi pa3paboTaHaHa ocHOBe @DefepalibHOrO 3aKOHa OT
29.12.2012 Ne 273-®3 «0O6 ob6pazoBanuuB Poccuiickoit deaepanuuny, TpeOOBaHUM K pe3ysbTaTaM OCBOEHUS (eaepaibHON
oOpa3oBaTenpbHONW TporpaMmbl  cpeaHero oobmiero obpaszoBanmst (POII COQO), mnpencraBieHHpix B DeneparbHOM
rocyapcTBeHHOM oOpasoBarenbHOM cTangapre COO, ¢ yuérom KoHuenuumu mnpenogaBaHusi  yd4eOHOro  mpeamera
«Xumus»B 00pazoBaTesbHbIX opranu3anusx Poccuiickoit denepanuu, peam3yonyx OCHOBHbIE 00pa30BaTelbHbIE TPOrPAMMBI,
U OCHOBHbIX moyokeHud «Crparernun pas3Butusi Bocnutanus B Poccuiickorn ®enepaumm Ha nepuox a0 2025 romax»
(Pacnopsixenue [IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJX0J0B K pa3pabOTKe MpOorpaMMbl MO XMMHUH, K ONpENeTICHUI0 OOIIeH cTpaTeruu oOy4eHHs, BOCHUTAHUS U
pa3BUTHA OOYYAIOIIMXCSA CpeacTBaMu ydeOHoro mpeamera «Xumus» s 10-11 kmaccoB Ha 0a30BOM YPOBHE COCTaBHIIH
koHrentyanbupie nojokenuss O@I'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJEH, COACp)KaHUs, PE3YJIbTaTOB OOy4YeHUs U
TpeOOBaHU K YPOBHIO MTOATOTOBKHU BBITTYCKHUKOB.

B cooTBeTcTBUM C NaHHBIMU MOJIOKEHUSIMU TporpaMma No xuMuu (0a30BbI ypOBEHb) Ha YpPOBHE CpPEAHEro OOUIEro
oOpa3oBaHMUS:

yCTaHABIMBAET 00s3aTesIbHOe (MHBAPUAHTHOE) MPEIMETHOE COJEp)KaHUE, OMpeAessieT KOJUYECTBEHHbIE U KAaueCTBEHHBIC
€ro XapakTEpPUCTHKM Ha KaKJIOM J3Tale M3y4eHUs MpeaMeTa, MPeayCMaTpUBaeT MPUHLHUIBI CTPYKTYPUPOBAHUS COAEPKAHMS U
pacnpeeneHus ero 1o KjiaccaMm, OCHOBHBIM pasjiesiaM U TeMaM Kypca;



naéT TpUMEpHOE paclpeiefieHHe Y4eOHbIX YacoB IO TEMAaTHMYECKUM paszfesiaM, pPEKOMEHAYeT MPUMEPHYIO
MOCJIE/IOBATENIbHOCTh HM3YYEHUSI OTIEJBHBIX TEM Kypcac YYETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JJOTUKHU
yaeOHOr 0 Tmpoliecca, BO3pacTHBIX ocoOeHHOcTer oOyduaromuxcs 10—11 knaccos;

TaET METOAMYECKYI0 WHTEPINpETalrI0 LEeJel M3ydeHus NpeaMera Ha ypOBHE COBPEMEHHBIX NPHUOPUTETOB B CHCTEME
cpenHero o0mero o0pa3oBaHUsA, COAEPKATEIBHOW XapaKTEPUCTUKHU IUIAHUPYEMBIX Ppe3yJbTaTOB OCBOCHHS OCHOBHOMU
o0pa3oBaTeNbHONW MPOrpaMMBbl CPEAHETO OO0IIero oOpa3oBaHUs (JIMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX
BUJIOB y4EOHO-TIO3HABATEJILHOM JESATENBHOCTH OO0YYaloLIErocs Mo OCBOCHUIO COAEp)KaHus mpeaMera. [1lo BceM Ha3BaHHBIM
MO3UIMAM B TMporpaMMe 10 XUMHUHM COOJIIOJICHa TMPEEeMCTBEHHOCTH C (efiepaibHO pabodeil mporpaMMoil OCHOBHOTO
obmiero oOpazoBanust o xumuu (1A 8—9 KiaccoB 0Opa3oBaTENbHBIX OpraHU3alnii, 0a30BbIN YPOBEHb).

XuMHuueckoe 00pa3oBaHUE, IMOJYy4aeMO€ BBIMTYCKHHUKAMU 00111€00pa30BaTeIbHOM OpraHu3aluu, SBISETCS HEOTHEMIIEMOM
4acThl0 MX 00pa3oBaHHOCTU. OHO CIY)KUT 3aBEpLIAIOIIMM JTAllOM pealn3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX [IEHHOCTEN, MPUCYIIHMX LETOCTHOM CUCTEME XMMHUYECKOI0 00pa3oBaHUsl. DTULEHHOCTH KAacaroTCsl TO3HAHUS 3aKOHOB
IpUpOAbl, (POPMUPOBAHHUS MHUPOBO33PEHHUSI U OOWIEH KyJAbTYypbl YEJIOBEKAa, a TaKXe JKOJIOTMYECKM OOOCHOBAHHOIO
OTHOIIEHMS K CBOEMY 3J0pOBBIO W MPUPOJIHON cpene. Peanmsyercs xumuyeckoe oOpa3oBaHHE OOYYAIOLIMXCS HAa YpPOBHE
CpeaHero o01Iero oopazoBaHus CPeACTBAMHU YU€OHOr0O MpeIMeTa « XUMHUS», COEP>KaHUE U IOCTPOCHUE KOTOPOT'0 ONpPEIeSIEHbI B
porpaMMe Mo XUMHUHM C Y4ETOM CHenu@UKU HayKd XMMHUH, €€ 3HAaYeHUs B MO3HAHUU TPHUPOJABl UB MATEPUAIBHOW IKU3HU
o0IIecTBa, a TaKke C y4€ToM OOIMX IeJied W MPUHIIUIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPETHETrO
obmero obpaszoBanusi B Poccuiickoit ®deneparuu. Tak, Hanpumep, mpu (OPMUPOBAHMH COJACPIKAHUS TpeaMeTa «XHUMHU»
YUYTEHBI CJICTYIOITUE TIOJIOKEHHS O crienn(rKe N3HAYCHUN HAyKH XUMUHU.

XUMHSIT Kak DdJEMEHT CHCTeMbl €CTECTBEHHBIX HAayK HUIrpaeT o0co0yl0 poJib B COBPEMEHHOM LMBUIM3ALINY, B
CO3IaHUM HOBOM 0a3bl MaTepHallbHOM KyJbTypbl. OHa BHOCHUT CBOHM BKJIa[ B (OPMUPOBAHHE PAIMOHAILHOIO HAYyYHOTO
MBIIJICHUS, B CO3/IaHKE IIEJIOCTHOTO MPEJCTaBICHUs 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPHUPOABI U YEOBEKa, KOTOPOE
dbopMupyercsi B XUMHHM Ha OCHOBE MOHMMAaHUSI BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MUpPA, OCO3HAHUS B3aMMOCBSI3U MEX]Y
CTPOEHUEM BEIIECTB, UXCBOMCTBAMHU U BO3MOKHBIMHU OOJIACTSAMU MPUMECHEHUS.

TecHO B3aUMOJIEHUCTBYSI C APYTMMHU €CTECTBEHHBIMU HayKaMU, XMMHUsS CTaja HEOTHEMJIEMON 4YacThbl0 MUPOBOM KYJBTYpHI,
HEOOXOJMMBIM YCIIOBUEM YCHEHIHOIO TPpyda W JKU3HU KaXaoro uwieHa ooOmectBa. CoOBpeMEHHass XUMHsI Kak Hayka
CO3MJaTeNIbHasg, KaK Hayka BBICOKMX TEXHOJIOTWM HallpaBjeHa Ha pElIeHHE IJIOOATbHBIX MPOOJIeM YCTOMYUBOIO PAa3BUTHUS
YeJIOBEYECTBA — CHIPhEBOM, SHEPTe€TUUECKOM, MUIIIEBOM,IKOJIOTUYECKON O€30IMaCHOCTH U OXPaHBI 3JI0POBBSI.



B cootBeTcTBHH C O0IIMMH HETSIMU ¥ IPUHITUTIAMHE CPEIHETO 001Iero o0pazoBaHusIcoaepx)anue npeamera «Xumus» (10-11
KJIACChl, 0A30BbI YpPOBEHb M3YYEHMS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOATOTOBKY OO0Yy4YaroIIMXCH,
HEOO0XOAMMYIO UM ISl BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIIELIIHOTO BKIIOUYEHHUS B )KU3Hb COLIMYMA, MPOJOJIKEHUS
00pa30BaHus B PA3IMYHBIX O0JIACTAX, HE CBA3AaHHBIX HEIIOCPEIACTBEHHO C XUMHUEH.

CocTaBisOIMMHU TpeaMeTa «XUMUSD) SIBIAIOTCS 0a30Bble Kypchl — «Opranndeckas Xumus» 1 «OO01as 1 HeopraHudeckast
XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEpXKaHUS KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HayKu: cHCTeMa 3HaHUW IO
HEOpPraHMYEeCKOM XUMHUHU (C BKIIFOUCHUEM 3HAHUM M3 OOIIel XMMUU) U opranndeckord xumuu. @opMupoBaHue JaHHOW CHCTEMBbI
3HAaHUM NPU U3YYEHHUH MpeAMETa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCErO0 MHOrooOpa3usi BEIIECTB HA OCHOBE OOLIUX
MOHATUI,3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa copepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas U HeopraHuyeckas XuMus» copMupoBaHa B
nporpaMme MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAXO0Ja K HM3YYEHHUIO y4eOHOro marepuana M OO0YyCJIOBIIEHA HCTOPUYECKU
00OCHOBaHHBIM PAa3BUTHEM 3HAHUN Ha OMPEICIEHHBIX TEOPETUUECKUX YPOBHIX. Tak,B Kypce OpraHMUeCKONH XMMHUHU BELIECTBA
pacCMaTpUBAalOTCd Ha YPOBHE KIACCUYECKOM TEOPUM CTPOCHUS OPraHWYeCKMX COCAUHEHUM, a Takke Ha YpPOBHE
CTEPEOXMMHUYECKUX UAJIEKTPOHHBIX MPEJICTABICHUN O CTpOoeHUH BelecTB. CBeleHus: 00 U3y4aeMbIX B Kypce BEIIECTBAX JAAOTCS
B Pa3BUTUU — OT YIJIEBOJOPOAOB /10 CIOKHBIX OMOJOrMUECKH aKTUBHBIX COEIMHEHUN. B Kypce opraHnueckoil XMMHH MOJIy4YaroT
pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOHIEro OOpa30BaHUs IE€PBOHAYAIbHbBIE NMPEACTABICHUS O XUMHYECKOH
CBSI3M, KJIACCU(PUKAMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUUYECKON pEaKIIUH.

[Tox HOBBIM YIjOM 3peHHs B IpeaMere «XUMHs» 0a30BOr0 YpOBHSI pacCMaTpHUBAETCS M3YYEHHBI Ha YPOBHE OCHOBHOI'O
o0uiero o0pa3oBaHusl TEOPETUUECKUUA MaTephall U (PaKTOJIOTHUYECKHE CBEIEHHUS O BEIIECTBAX M XMUMHUYECKOW peakiuu. Tak, B
YaCTHOCTH, B Kypce «OOmiass U HEOpraHuyecKas XUMHUs» O0ydaroIMMCs MPEeAoCTaBIsAETCS BO3MO>XHOCTb OCO3HaTh
3HAYeHHE  MEPUOJAMYECKOTO  3aKOHa C OOIIETEOPETHUECKHX W METOJOJIOTHYECKUX MO3UIUH, TIy0Ke MOHITh UCTOPUUYECKOE
U3MeHEeHHNE QYHKITUH ATOr0 3aKOHA — OT 0000IIAOIICH 10 OOBSICHSIONICH M TIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O Ba)KHEHMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUHU, CBOMCTBAX M IPUMEHEHHM, a TaKXKE O
XUMHAUYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX NMPOTEKaHMs nonosHseTcs B Kypcax 10 m 11 kmaccoB anemeHTamMu
coZiepKaHMsl, UMEIOIMMHU KYJIbTYPOJIOTMYECKUN U IPUKIIATHON XapakTep. DTH 3HaHUs CIIOCOOCTBYIOT TOHUMAaHHUIO B3aUMOCBSI3U
XMMHH C IPYTMMHU HayKaMH, PaCKpbIBAIOT €€ poJib B MO3HABATEIbHONW U MPAKTUUYECKON EATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHMsI K TPOILIECCY TBOPYECTBA B OOJIACTH TEOPHUM U MPAKTUYECKUX NPUIOKEHUN XUMHUHU, IOMOTraroT
BBIITYCKHUKY OPUEHTHPOBATHCA B OOIIECTBEHHO



U JMYHOCTHO 3HAYMMBIX MpoOJieMaX, CBSI3aHHBIX C XMUMHEH, KPUTUYECKH OCMBICIMBATh WH(OPMALMIO M MPUMEHATH €€ IS
MOMOJHEHUS! 3HAHUW, PEIIECHUS WHTEUIEKTYalbHBIX M 3KCIEPUMEHTAIBHBIX HCCIENOBATENbCKUX 3a1ad. B 1enom coaepkanue
yuyeOHOro mpeaMera «XuUMUS» JAHHOTO YPOBHS HM3y4EHUS OPHEHTHPOBAHO Ha (OPMHUpPOBAHHE Yy OOyYaromMXcs
MHUPOBO33PEHUYECKON OCHOBBI JUIsl MOHUMaHUS (UIOCO(CKUX HAEH, TaKMX KaK: MaTepHalbHOE €JUHCTBO HEOPraHMYECKOTro U
OpPraHu4ecKoro Mupa, 0O0yCIOBJIEHHOCTh CBOWCTB BELIECTB MX COCTAaBOM M CTPOEHHUEM, MO3HABAEMOCTb NMPHUPOAHBIX SBICHHIM
nyTéM SKCIIEPUMEHTa U PELIeHHs] MPOTUBOPEUUN MEXIYy HOBBIMH (DaKTaMHM U TEOPETHMUECKUMHM IMPEANOChUIKAMHU, OCO3HAHUE
pPOJIM XMMHUH B PEUICHUU SKOJIOTMYECKUX MPOOJIeM, a TaKKe MpoOsieM cOepexeHus: FHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS
HOBBIX TEXHOJIOTMH U MaTEPHUAJIOB.

B muane pemeHus 3amad BOCHUTAHMS, Pa3BUTHS M COLMANIM3ALMM OOYYarOIIMXCSl MPUHATHIE NPOrpaMMoON MO XUMHH
MOJIXOABl K ONPEIEICHUIO COACPKAHUS U MOCTPOEHUS MpeIMeTa MpeaycMaTpuBatoT (OPMUPOBAHUE YHUBEPCATbHBIX YU4E€OHBIX
JEHCTBUM, MMEIOMMX 0a30BO€ 3HAYCHHE [JIs PA3NUYHBIX BUJOB JEATEIBHOCTH: pPELICHUS MpoOiieM, MOWCKa, aHauu3a u
00paboTku uHpOpMaMK, HEOOXOAMMBIX JUIS MPHUOOPETEHHUs OMNbITa MPAKTUYECKOH M HCCIEN0BATEIbCKOM JESTEIbHOCTH,
3aHUMAIOUIEl Ba)KHOE MECTOB MTO3HAHWU XUMUHU.

B mpakTuke npenopaBaHus XMMHHM KaK Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHHs TaK U Ha YPOBHE CPEIHEr0 OOIIEro
0o0pa3oBaHus, MPH OIPEEICHUH COACPKATEIbHON XapaKTepUCTUKH LeNel U3y4eHUs IpeaMeTa HalpaBiIeHUEM ePBOCTETIEHHOM
3HaYMMOCTHU TPAJULIMOHHO MPU3HAETCS (HOPMUPOBAHNE OCHOB XMMHMUECKON HAyKH Kak 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHUS,
NPAKTUYECKON NEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOOUYECKON TOYKU 3PEHUS
TaKOM MOAXO]1 K ONPEACNICHUIO LeJIel U3yUeHUSs MTPEeIMETa SBJIIETCS BIIOJIHE OMPABIaHHbBIM.

CornacHO JMaHHOM TOYKE 3pPCHHS TJIaBHBIMH LEISIMU W3ydeHUs mnpeamera «Xumus» Ha 0azoBoM ypoBHe (10-11 i)
SBIISIFOTCSL:

(GopMHUpPOBaHUE CHUCTEMBI XUMHUYECKUX 3HAHUN KaK Ba)KHEHIEH COCTAaBIISIIONICH €CTECTBEHHO-HAYYHON KapTHUHBI MUpPA, B
OCHOBE KOTOPOM JIEKAT KIJIFOUEBbIE MOHTHS, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHUE SI3bIKA HaYKH, YCBOCHHUE U
NOHMMAHHE CYLIHOCTHU JIOCTYIHBIX OOOOIIEHMII MUPOBO33PEHUYECKOIO XapaKTepa, 03HAKOMJIEHHE C MCTOPUEH HX Pa3BUTHUS U
CTaHOBJICHUS;

(opMUpOBaHME U pa3BUTUE NPEJCTABICHUA O HAyYHBIX METOAAaX IIO3HAHUS BEIIECTB MU XUMHUYECKHX pPEaKIuH,
HEOOXOJUMBIX ISl MPUOOPETEHUsS YMEHUN OpPUEHTUPOBATHCS B MUPE BEUIECTB U XMMHUUYECKHUX SBJICHUN, MMEIOIIUX MECTO B
IIPUPOJE,B MPAKTUYECKOW Y TOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUN M CHOCOOOB JIEATEIbHOCTH, CBA3AHHBIX C HAOIIOJEHHUEM U OOBSICHEHHEM XUMHUUYECKOI'O SKCIIEPUMEHTA,
COOJTIOZICHUEM TIPaBMII 0€30IMaCHOTO 0OPAIEHHUS C BEIECTBAMH.



Hapsny ¢ atum conepxaTenbHas XapaKTEpPUCTHKA LIETEH 1 3a7a4 U3Y4YEHHs MIPeIMETa B IPOrpaMMe 10 XUMUU YTOYHEHA U
CKOPPEKTHUpPOBaHA B COOTBETCTBUU C HOBBIMH MPHUOPUTETAMH B CHCTEME cpeaHero obmiero odOpazoBanus. CerogHs B
IPENoaBaHu XUMUU B OOJIbIIEH CTENEeHM OTHAETCS MPENNOYTEHUE IMPAKTUYECKOW KOMIIOHEHTE COEpkKaHHs OO0YydeHHUs,
OpPHEHTHPOBAHHON Ha TMOATOTOBKY BBITYCKHHMKA OIOLICO0PAa30BaTEIbHONW OpraHu3allid, BIAJACIOIIEr0 HE Ha0OpoM 3HaHUi, a
(YHKIIMOHAIBHOM T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSIMU AaKTHUBHOI'O MOJYYEHHUsS 3HAHUN W NPUMEHEHHUS UX B
peasIbHOM >KU3HU ISl pELIeHUS] TPAKTUYECKUX 3a]a4.

B 3T10i1 cBS3M Npu U3yyeHUU MpeaMeTa « XUMHUS TOMUHUPYIOLIEE 3HaY€HUE MPUOOPETAIOT TaKKe LEIH U 3a]1a4H, KaK:

ajanTainus o0y4arolUXcsl K yCIOBUSM JUHAMUYHO Pa3BUBAIOLIETOCS MHUpPA, (POPMUPOBAHHE UHTEIUIEKTYAJIbHO Pa3BUTOU
JUYHOCTH, TOTOBOM K CaMO0OPa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEILHOMY IIPUHITHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BEUIECTBAMHU U UX PUMEHEHHUEM;

(dopMupoBaHUE y 00YJAIOMIMXCS KIFOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETCHIINN), UMEIOIIUX YHUBEPCATbHOE 3HAUCHHUE JIJIS
pa3IMYHbBIX BUJIOB JIEATEIbHOCTH: PEIIEHUS Npo0JeM, TIOMCKA, aHauu3a M 00pabdOTKM  HMH(OpMALUM, HEOOXOAMMBIX
JUI IPUOOPETEHUS OMbITA JESTEIIbHOCTH, KOTOPAas 3aHUMAET BaXKHOE MECTO B ITO3HAHUM XUMUH, a TAKXKe JJIS1 OLIEHKHU C MO3ULUN
HKOJIOTUYECKONW O€30MacCHOCTU XapaKTepa BJIMSHMS BEIIECTB M XMMHUYECKHUX IMPOLECCOB Ha OPraHU3M 4YeJIOBEKa U MPUPOJHYIO
cpeny;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAJbHBIX M TBOPUYECKHUX CIOCOOHOCTEW OOydYarolUXCs: CIOCOOHOCTH
CaMOCTOSITEJIbHO TPHOOPETaTh HOBBIE 3HAHUS MO XUMHUHU B COOTBETCTBUHU C >KM3HEHHBIMU MOTPEOHOCTSMH, HCIOJb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH JJIs IOMCKA U aHaIN3a Y4eOHOM U Hay4YHO-TIOMYJSIpHON HHGOPMallul XUMHYECKOTO
COZIepXKaHMSI;

(dopMUpoBaHUE U pPa3BUTHE Yy OOYYAIOUIMXCA ACCOIMATUBHOIO M JIOTUYECKOTO MBIIUICHUS, Ha0II01aTeNbHOCTH,
COOpaHHOCTH, aKKYPaTHOCTH, KOTOpPble 0COOEHHO HEOOXOIUMBI, B YACTHOCTH, MPH IJIAHUPOBAHUU U MPOBEIECHUU XUMUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHUE y 00yJarommxcsl yOeKIEHHOCTH B I'YMaHHCTUYECKON HAMPABICHHOCTH XMMHH, €€ BaXXKHOM POJIM B PEUICHUU
rJ00anbHBIX MPOOJIEM PAlMOHATIBHOTO MPUPOJONOIb30BaHMUS, TOMOJHEHUS] SHEPreTHUYECKHX PpECypcoB U COXpaHEHMs
OPUPOJHOTO PAaBHOBECHS, OCO3HAaHUS HEOOXOJUMOCTH OEpeX)HOro OTHOLIEHUSK NMPUPOJIE U CBOEMY 370POBbIO, a TAKKE
IpUOOPETEHUSI OMbITA UCIOIb30BAHUS MOTYYEHHBIX 3HAHUM U MPUHATHUS TPAMOTHBIX PEIIEHUH B CHUTYalMsIX, CBA3aHHBIX C
XUMUYECKUMH SIBICHUSIMU.

Henn u 3amaum U3ydeHUs MpeaMeTa «XUMHsD TONYyYUIU TOJPOOHYH0 METOAMYECKYI) HMHTEpPIpPETALNI0 B pasjelie
«IInanupyemble pe3ynbTaThl OCBOEHMsSI MPOrPaMMBbI 10 XUMHUM», Ojaronaps yeMy oOeCIedeHO YETKOE IPEICTaBICHHUE O TOM,



KaKWe 3HaHUS U YMEHUS UMEIOT TPSMOE OTHOIICHWE K peaM3allii KOHKPETHOH Ienu. B yueOHOM miaHe cpeaHero oOmiero
00pa3oBaHUs TpeAMET «XUMUSI» 0a30BOrOYPOBHS BXOJIUT B COCTAB MPEIMETHON 00s1acTH «ECTeCTBEHHO-HAYYHBIC MPEIMETHI».

OO1miee 4yuCiIo 4YacoB, PEKOMEHIIOBAHHBIX IUIsi mM3ydeHUs xumuu — 68 uacos:B 10 kiacce — 34 vaca (1 yac B Heneno),
B 11 kmacce — 34 yaca (1 yac B HeZe0).



COJEP)KAHUE OBYUYEHMUSI*

10 KJIACC

Teopernyeckue 0OCHOBbI OPraHUYECKOM XMMUU

[Ipenmer oOpraHudeckOoM XuUMHUHU: €€ BO3HUKHOBECHHME, pa3BUTME M 3HAUYCHUE B IIOJIyYEHUM HOBBIX BELIECTB U
MarepuanoB. Teopus cTpoeHUss OpraHudeckux coeauHeHuit A.M. bByrtnepoBa, €€ OCHOBHbIE MOJOKEeHUSA. CTPYKTypHBIE
dbopMysBl OpraHuuecKkux BemecTB. ['omosorus, nzoMepusi. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCTUHEHUAX — OJMHAPHBIC U
KpaTHBIE CBS3U.

[IpencraBinenne o  kjmaccupUKAMM  OpPraHMYECKUX  BemlecTB.  HoMeHknarypa  OpraHM4ecKuX  COeAMHEHUU
(cucTteMaruueckasi) U TPUBUAJIbHBIC HA3BaHUS BAKHEUIIINX MPEICTABUTENCH KIIACCOB OPraHUYECKUX BEIIECTB.

JKCIepUMeEHTATbHbIE METOAbl H3YYeHHUs] BelIeCTB U UX NMpeBpalleHui

O3zHakomIIeHHE ¢ 00pa3IiaMyi OPraHUIECKUX BEIIECTB M MaTepHaliaMi Ha MX OCHOBE, MOICTTUPOBAHIE MOJICKYJI OpTaHHUECKUX
BEIIECTB, HAOJIOJCHUE U OMUCAHUE JEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAIEHUIO OPraHMYECKUX BEIIECTB MPU HArpeBaHUU
(nyaBneHue, oOyrJIMBaHUE U TOPEHHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOSHUE, TOMOJIOTHUYECKHH psia. MeTaH M 3TaH — MPOCTEHIITNE MPEACTABUTENN AJIKaHOB: (pU3NYECKUe U
XUMUYECKHUE CBOMCTBA (PEaKIMU 3aMEIICHUs M TOPESHHUSI ), HAXOXKJIEHUE B TIPUPOJIC, MOTyICHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYCCKUM psJ. OTWICH M MNPONWJICH — NPOCTEHINNE IPEACTABUTEIIH aJKCHOB:
bu3UYeCKre U XUMHYECKHUE CBOMCTBA (PEAKIIUKM TUAPUPOBAHUS, TaJIOTCHUPOBAHUS, THIpATAIlMHA, OKUCIICHUS U TIOTMMEPU3AIIUHN ),
MOJIyYeHHE U MPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MerunOyraauen-1,3. cTpoeHHEe, BaKHEHINIME XHUMHUYECKHE CBOMCTBa  (peakius
noymmMepu3anur). [lomydeHne CHHTETUYECKOT0 KaydyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHUECKUI psJ. ALETUJIEH — MPOCTEUIIUN MPEACTaBUTENb AJIKHUHOB:
COCTaB, CTpPOEHUE, (PU3NYECKHE W XMUMHYCCKHUE CBOMCTBA (pEaKIMM THAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUIPATAIINH, TOPEHUS),
MOJIYYCHHUE U IPUMCHCHHE.

Apenbl. benson: cocraB, crpoeHue, GU3NUESCKHE M XUMHUUYECKHE CBOWMCTBA (PEAKIIMM TAJIOTCHUPOBAHUS M HUTPOBAHUSA),
MOJIYUCHUE U TPUMEHEHHE. 10.1yon: cocmas, cmpoenue, uzuyeckue U XUMUiecKue C8oucmea (peakyuu 2aio2eHuposaHus u



HMWIpOGClHU}l), noaysenue u  npumeHeHue. ToKCHYHOCTH ApCHOB. I'eneTtnueckass CBSI3b MCKAY  YrJICBOAOPOAAMM,
IMpHUHAIJICKAIMMU K Pa3JIMYHbIM KJIaCCaM.

[IpupoaHble UCTOYHUKH YriaeBonopoaoB. IIpupoaneiii ra3 u nomnyTtHble HeTsHble Ta3bl. HedTh M €€ mpoucxoxiaeHue.
CrniocoOsbI mepepaboTKu HEPTH: MEPETOHKA, KPEKUHT (TEPMUYECKUMN, KaTATUTUYECKU), TUpou3. [IpoaykTel nepepaboTku HEDTH,
UXTPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIH yroib u NpoIyKThl €ro nepepadboTKH.

JKCIEepUMEHTAJbHbIEC METOAbI H3Y4YEeHHUSs BelIeCTB M MX NpeBpalleHui
O3zHakomileHHE ¢ 00pa3lamMu IUIacTMAcC, Kay4yKOB U pe3uHbl, KojuleKuuu «HepTb» u «YTomaby», MOJEeTMpOBaHUE MOJIEKYII
YIJI€BOJAOPOJIOB U FAJIOr€HONPOU3BOAHBIX, IPOBEICHNE MPAKTHYECKOH pad0ThI: MOTYyYEHUE ITUICHA U U3YUEHUE €TO CBOMCTB.

PacuéTrublie 3agaun
Brruncnenust o ypaBHEHHMIO XMMHWYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA HMCXOAHOTO BEHIECTBA WIIU MPOAYKTA
pPeaKIuy 10 U3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJTHOT'O M3 HCXOIHBIX BEIIESCTB WM MPOAYKTOB PEAKIIUH ).

Kucsopoaconep:kaine oprannyeckue coeuHeHns!

[IpenenbHble OAHOATOMHBIE CIUPTHI. METaHOJN W 3TaHOJ: CTPOCHHE, (PU3MYECKHE W XUMHUYECKHUE CBOMCTBa (peakiuu C
aKTUBHBIMU METaJJITaMU, TaJOT€HOBOJIOPOJIaMH, TOpPEHUE), NMpUMEeHeHue. BomopoaHbie CBSI3U MEXAYy MOJEKYJaMHU CIUPTOB.
JlericTBUE MeTaHOIa U 3TAHOJIA HA OPTaHU3M YEJI0BEKa.

MHOroaToMHbIC CIIUPTHI. DTHIICHIIMKOIb U TIUIEPHUH: CTPOCHHUE, (PU3HUYCCKUE U XUMHUYSCKHE CBOMCTBA (B3aMMOJICHCTBUE
CO IIEJIOYHBIMU METa/UlaMH, KadeCTBEHHAas peakius Ha MHOTOaTOMHBbIE CHUPTHI). [leiicTBUe Ha OpraHu3M 4YeJoBeKa.
[IppMeHeHue raviepruHa U STUIICHTJIUKOJIA.

deHou: CTpOeHUE MOJIEKYJIIbI, PU3MYECKUE U XUMUYECKHe CBOMCTBA. TokcnuHocTh heHona. [lpumenenue ¢genona.

Anpaerunbl U xemownsvl. DopManbAETHI, alETANBACTHI: CTPOCHUE, (PU3NYECKHEe M XUMHUUYECKHE CBOMCTBA (peakiuu
OKHCJICHUS M BOCCTAHOBJICHHUS, KAU€CTBEHHBIC PEAKIINH ), TIOJYUCHUE U TIPUMEHCHHUE.

Ayemon: cmpoenue, ¢usuyeckue u Xumuueckue ceoucmea (peakyuu OKUCIeHUS U B0CCMAHOBIEHUS), NOJYUeHUe U
npuMeHeHue.

OnHOOCHOBHBIE TIpe/elibHBIC KapOOHOBBIC KHCIOTHL. MypaBbHHAs M YKCYCHas KHCIOTBI: CTpOCHHE, (HU3NYECKue u
XUMHUUYECKHE CBOMCTBA (CBOMCTBA, OOIIKE Il KJIACCAKUCIIOT, peakius dTepuduKaluu), noiydyeHue u npuMenenue. CteapuHoBas
M OJICMHOBAsi KUCIJIOTHI KaK MPECTABUTEIN BBICIIMX KapOOHOBBIX KHUCJIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHUCJIOT, UX
MOIOIIIee JICHCTBHE.

Cnoxnble 3¢GUphl KaK MPOU3BOJIHBbIE KapOOHOBBIX KHCIOT. ['maponu3 cioxHbX 3¢gupoB. Xupel. ['maponu3 Kupos.



[Ipumenenue xxkupoB. buosnornueckas posiab KUPOB.

VYrneBonpl: cocTaB, Kiaccu(ukaius yrieBoJoB (MOHO-, AM- U Tojucaxapuibl). [7oko3a — nmpocTedmmii MOHOCaXapua:
OCOOEHHOCTH CTPOCHUSI MOJIEKYJIbI, (PU3UYECKUEN XUMUYECKUEe CBoMCTBA (B3auMoeicTBue ¢ ruapokcuioM meau(Il), okucnenue
aMMUa4yHbIM pacTBOpoM okcuzaa cepebpa(l), BoccraHoBieHUE, OpOKEHUE TIIFOKO3bI), HAXOXKJIEHUE B MPUPOJE, TPUMEHEHHE,
ouosornueckas poib. @orocunre3. OpykTo3a Kak U30MEp TIIFOKO3bI.

Caxapo3sa — npedcmagumenb Oucaxapuoos, 2UOPOaU3, HAXOHCOeHUe 8 NPUPOOe U NPUMEHEHUE.

Kpaxman m nemnrono3a Kak OpupofHble nonuMmepbl. CTpoeHHE Kpaxmana M LeJUI0a03bl. PU3HYECKUE U XUMHUYECKHE
CBOICTBA Kpaxmaina (TUIpOJin3, KaueCTBEHHAPEAKIIHS C UOJIOM).

JKCIeprUMEeHTAJbHbIE METOAbI H3YYeHHUs] BelleCTB M UX NpeBpanieHuii

[IpoBenenune, HaOMOJEHUE M ONHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAue€CTBEHHBIE pPEaKIUU
OJIHOATOMHBIX CHUPTOB (OKUCIEeHHE 3TaHosia okcuaoM Menu(Il)), MHOroaroMHbBIX CHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
ruapokcunom Mmeau(Il)), ampaerunoB (okuciaeHHE amMMHUAdyHBIM pacTBopoM okcuaa cepedpa(l) m ruapoxcumom memu(Il),
B3aMMO/IEWCTBUE KpaxMalia C HOA0M), IPOBEACHUE MTPAKTUUECKON pabOThI: CBOWCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérublie 3agaun
Beraucnenust mo ypaBHEHHMIO XMMHUYECKOW peakinu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WUIM TPOIYKTa
pEaKIvu MO0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOT'O U3 UCXOJIHBIX BEIIECTB WM NPOAYKTOB PEAKIIUN).

A30Tcoaep:Kaniue opraHuvecKue coeJuHeHust

Amunvl. Memunamun u aHunun: cocmas, cmpoeHue, usuuecKue u Xumudeckue ceolucmea (2opeuue, 83aumooeticmeaue ¢
60001 U KUCTOMAMU,).

AMUHOKHUCIIOTH Kak aM(OTepHbIE OpraHWYecKue coenuHeHus. Du3nueckre W XUMHUYECKHE CBOMCTBA aMHHOKHUCIIOT (Ha
nmpuMepe TMIrHA). bronornaeckoe 3HaueHneaMUHOKUCITOT. [lenTuapl.

benku kak TpUpOAHBIE BHICOKOMOJICKYJSIpHBIC coequHeHus. [lepBUYHAs, BTOpUYHAS W TPETUYHAs CTPYKTypa OCIIKOB.
XUMHUYECKUE CBOMCTBA OETIKOB: TUAPOJIN3, JCHATYpaIisi, KAUeCTBEHHbIC PEAKIIMU Ha OCNKH.

IKCNepUMeHTAIbHbIE METOAbI H3yYeHHUsI BelleCTB M HX NMpeBpaleHui
HaOmonenne u omucaHWe JEMOHCTPAIMOHHBIX OIBITOB: JICHATyparus OCJIKOB MPU HArpeBaHWHU, I[IBETHBIC DPEAKIHH
OEJIKOB.

BbicokomoJieKy IsipHbIe cOeINHEH s



OCHOBHBIC TIOHSTHUS XHMHH BBICOKOMOJICKYIIAPHBIX COCIMHEHUM: MOHOMEp, IOJHMMEpP, CTPYKTYPHOE 3BEHO, CTEICHBb
MOJIMMEPU3ALIUM, CPEIHSS MoJieKylsapHas wmacca. OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUH —
MOJIMMEPHU3ALINS U TTOJTMKOHIEHCaIIHSI.

IInacmmaccol (noausmuiien, NOIUNPONULEH, NOJUBUHULXIOPUO, noaucmupon). Hamypanvuwlii u cunmemuueckue Kayuyxku
(6ymaouerosvlil, XJI0PONPEHOBblLL U U30NPEeHO8blll). Bonokna: Hamypanvhvie (X10nok, wepcms, WENK), UCKYCCMBEHHbLE
(ayemamHoe 80I0KHO, BUCKO3a), CUHmMemuiecKkue (KanpoH u iascam).

3KCHepl/IMeHTaJILHLIe METOAbI U3YUYCHHUSA BCIICCTB U UX npeBpameHnﬁ
O3HaKOMIJIEHHUE C 06p8.3HaMI/I IMPHUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay1YyKOB.

MexnpeaMeTHblie CBA3H
Peanuzanus MeXnpeIMETHBIX CBSi3ed TpPU  M3Y4EHUM OpraHnyeckod xumuu B 10 Kiacce oCyIECTBISIETCS yepes
UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUM, TaK W TOHSATUN, SIBISIIONIUXCS CUCTEMHBIMHU ISl OTACIIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.
OOmme ecTecTBEeHHO-HAYYHbIE TMIOHSTHUS: SBJIEHWE, HAy4YHbIM (akT, TUIIOTEe3a, 3aKOH, TEOpUs, aHaju3, CHHTES3,
KJaccupuKaIys, NIepuogUIHOCTb, HAOIIOACHUE, U3MEPEHHE, HKCIIEPUMEHT, MOJICTTUPOBAHKE.
dusnka: maTepus, IHEPrus, macca, aroM, DJEKTPOH, MOJIEKYyJa, SHEPreTUYECKH YPOBEHb, BEIECTBO, TENO, O0BEM,
arperaTHOE€ COCTOSIHUE BEIIECTBA, (PU3NUYECKUE BEIIMUUHBI U €IMHUIIBI UX U3MEPECHUSL.
buonorusi: knerka, opraHu3Mm, Ouocdepa, OOMEH BeIIECTB B oOpraHu3Me,POoTOCHHTE3, OUOJIOTHYECKH aKTUBHbBIC
BellecTBa (0K, YIrieBOIbI, )KUPHI, pepMeHThI). I 'eorpadusi: MuHEpasibl, TOPHBIC MOPOJbI,  IOJE3HbIE HMCKOMAaeMbIe,
TOTUIHBO,
pPECYPCBL.
TexHonorusi: mNHILEBbIE TPOAYKThI, OCHOBBI PAlMOHAIBHOTO TUTAHUS, MOIOIIUME CPEACTBA, JIEKAPCTBEHHBIE U
KOCMETHUYECKUE TIPerapaThl, MaTepralibl U3 UICKYCCTBEHHBIXH CUHTETHUYECKUX BOJIOKOH.

11 KJIIACC

Teopernyeckue 0OCHOBbI XUMUHU
XUMHUECKUH 37IeMeHT. AToM. Sapo aToMa, WM30TOMbl. DJIEKTPOHHAs 000J0YKa. DHEPreTUYeCKHe YpPOBHH, MOYPOBHHU.
AToMHBIE opOuTanmu, S-, P-, d- 31eMeHThl. OCOOEHHOCTH pACHpPECICHHs AJIEKTPOHOB MO OpOUTAIIM B aTOMax 3JEMEHTOB



HEPBBIXUETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpaLUsl ATOMOB.

[lepmonnuecknii 3akoH u [lepnoguueckas cucremMa xumuueckux 3neMeHTOB .M. MenneneeBa. CBs3b NEpUOIHUECKOTO
3akoHa U [leprogmueckon cucreMsl xuMHuueckux anemMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEILECTB MO I'PyIIaM U
nepuogaM. 3Ha4eHHE MEPUOINYECKOrO 3aKOHA B Pa3BUTHUU HAYKHU.

Crpoenue BemecTBa. XHUMHUYECKass CBA3b. BHIbl XMMHUYECKOM CBSA3M (KOBaJEHTHAas HENOJIApHAs M IOJISIPHAs, MOHHAs,
MeTajimyeckas). MexaHu3mbl 00pa3oBaHHsA KOBAJEHTHOM XUMHUYECKOM CBA3M (OOMEHHBIH M JOHOPHO-AaKIENTOPHBIM).
Bonopoanas cBs3b. BaneHTHOCTB. Di1eKTpooTpuLaTenbHOCTh. CTeNeHb OKUCIeHNs. VIOHbI: KATUOHBI U AHUOHBI.

BemecTa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHMSI. 3aKOH IMOCTOSHCTBACOCTaBA BEIIECTBA. THUIIBI KPUCTAIIIMYECKUX
pEmETOK. 3aBUCUMOCTh CBOMCTBA BEMIECTBOT TUIMA KPUCTATIIMYECKON PEIIETKH.

[lonsTre 0 nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMHBIE pacTBOPBL. MaccoBas1o1s1 BEECTBa B PACTBOPE.

Krnaccugukanuss HeopraHnyeckux coequHeHnid. HomeHknaTypa HEOPraHWYeCKHX BEIECTB. I'enernueckas CBS3b
HEOPraHMYECKUX BEHIECTB, NPUHAICKAMNX K PA3JIMYHBIM KJIaccaMm.

Xumnyeckas peaxkuus. Kiaccupukanus XMMHUYECKUX pPEaKIMAd B HEOPraHUYECKOM M OpPraHWYecKOM XMMHH. 3aKOH
COXpPaHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHHUSI ¥ NIPEBPALIEHUS SHEPTUN MPU XUMUYECKUX PEAKIIUSX.

CxopocTh peakiinu, €€ 3aBUCUMOCTb OT paziuyHbIX (pakTopoB. OOpaTUMbIe peakiuu. XuMuieckoe paBHoBecue. DakTopsl,
BIIMSIOLIME HA COCTOSIHUE XUMUUYecKoro paBHoBecus. [Ipunuun Jle [larense.

Onextponutudeckas nuccouuanua. CuibHble W ciadble 37eKTpoiauThl. Cpena BOJHBIX pPAacTBOPOB BELIECTB: KHCHaf,
HEUTpanmbHas, wienodnas. [lowamue o 6000pooHom nokazamene (pH) pacmeopa. Peakuum wnoHHOTO OOMeHa. [ udpoaus
HEOp2aHU4ecKux u Op2anu4ecKux 6euecms.

OKHCANTENHHO-BOCCTAHOBUTENbHbBIE peakiuu. [lonamue o6 s1ekmpoause pacniasos u pacmeopos conei. llpumenenue
9N1eKMPOU3A.

JKCIeprMMeHTAJbHbIE MeTOAbI H3Yy4YeHHUSsI BelIeCTB U UX MpeBpalleHui

Hemonctpanusa Ttabmun «llepuonnueckas cucrema xumuyeckux osnemeHToB [[.M. MenzaeneeBa», u3ydeHue Mmonenei
KPUCTAJUIMYECKUX PEUIETOK, HAOJIO/IEHUE U OMMCAHUE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3ioKEHUE MEPOKCUIA
BOJOpPOJa B MPHUCYTCTBHM KaTaau3aropa, OINIPE/CIIEHNE Cpelbl pPacTBOPOB BEIIECTB C IOMOIIBK YHUBEPCAJIBLHOIO
UHAMKATOpa, PEaKIMM MOHHOTO OOMEHa), MPOBEACHUE MPAKTUUYECKON paboThl «BiusHuEe pa3indyHbIX (PaKTOPOB Ha CKOPOCTH
XAMHUYECKOU PEAKLINI.



PacuérHble 3a1aun
Pacuérel mo ypaBHEHUSIM XHUMHUYECKUX PEAKIHM, B TOM YHUCIEC TEPMOXUMHUYECKHUE PACUYETHI, PACUETHI C MCIOJIb30BAHUEM
MMOHATHS «MaccoBasi JOJISI BEILISCTBA.

Heopranuueckasi xumust

Hemeramnsl. Ilonoxenue HemetannoB B Ilepumoamueckor cucreme xumuueckux s3neMeHtoB J[.M. MenneneeBa u
0COOEHHOCTU CTPOEHUSI aTOMOB. PU3NYECKHE CBOWCTBA HEMETAIIOB. AJIIOTPOIMS HEMETAIOB (Ha MpUMepe KUCIOPOa, Cephl,
docdopa u yraeposa).

XUMUYECKUE CBOMCTBAa BAXKHEWIIMX HEMETANIOB (TajoreHoB, cephl, a3ora, ¢ocdopa, yriepoga U KpEeMHUS) U UX
COEAMHEHUN (OKCHUI0B, KUCIOPOACOAEPKAILUX KUCIOT, BOAOPOIHBIX COEIUHEHUN ).

[IpuMeHeHne BaXKHEUIINX HEMETAIIJIOB U UX COEAMHEHNN.

Meramel. Ilonoxenue meramioB B [lepuonnueckoit cucreme xumuueckux snemeHToB J[.M. MenneneeBa. OcoOeHHOCTH
CTPOEHHUsSI DJIEKTPOHHBIX 000JI04eK aToMoB MeTaioB. OOmmue ¢usndeckue cBolicTBa MeTauioB. CIjlaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUH PsiJi HAITPSYKECHUH METaJLIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJUIOB (HATPUH, Kaaui, KalabIli, MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJIe30, MEJIb)
1 UX COCMHCHU.

OO6mue cmocoObl TONydeHUs: MeTauioB. Memannypeus. Kopposus memannos.

Cnocobwi 3awumosl om kopposuu. [IppumeHeHne MeTauioB B OBITY U TEXHUKE.

3KCHepI/IMeHTaJILHLIe METOAbI U3YYCHHSA BCIICCTB U UX npeBpameHnﬁ

I/I3yquI/Ie KOJUICKIIMH «Mertamnisl u CILIJIaBbD?», 06pa3u03 HCMCTAJJIOB, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4, Ha6J'IIOI[CHI/Ie "
OIMMCaHNC JACMOHCTPAIMOHHBIX M Ha60paTOpHBIX OIIBITOB (B3aHMOﬂeﬁCTBH€ rHAPOKCHAAa aJIIOMUHHA C PaCTBOpPAMM KHUCIIOT U
meﬂoqei/i, Ka4CCTBCHHBIC PCAKIINU HAa KATHUOHBI MeTaJIJIOB).

Pacuérnble 3ag1aun

Pacuérel Maccel BemiecTBa WM 0o0bEéMa Tra30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIM OOBEMY OJHOIO M3
YUaCTBYIOLIMX B PEaKIMU BEIIECTB, pacué€Tbl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOJYKTOB pEAKIUU, €CIM OJHO U3
BEILIECTB UMEET MPUMECH.

XUMHA U )KU3Hb
Ponb xumun B 00ecrieueHru SKOJIOrMYECKOM, SJHEPreTHYECKON U MUIIIEBOM O€30MTacCHOCTH, Pa3BUTUMN MeAUIIUHbL. [loHsATHE O



HAaYYHBIX MCTO/Aax ITO3HAHHA BCIICCTBU XUMHNYICCKHX peaKHHﬁ.
HpCI[CTaBHCHI/IH 00 O6H_[I/IX HAaYUYHBIX IIPpUHIOUIIAX ITPOMBIIIIICHHOTO HOHy‘ICHHHB&)KHCfIHIHX BCIIICCTB.

UesioBeKk B MHUpE BELIECTB M MaTEPHUAJIOB: BAXKHEUIIME CTPOUTEIbHBIE MaTepUasibl, KOHCTPYKIIMOHHbBIC MaTepuallbl,
Kpacku, CTEKJO, KepamMHuKa, MaTepHalibl JJIs SJICKTPOHUKH, HAHOMATEPHAIIbI, OPraHUYECKHEe U MUHEPATIbHBIE YI00pEHUSI.
XuMmus W 3I0pOBhE YEJIIOBEKA: IMpaBHUja MCMHOJIb30BAHMS JICKAPCTBEHHBIX IMPEMapaToB, npaBuiia 0e30macHoOro

HCIIOJIB30BaHUA IIPpCIIapaToOB OBITOBOII XMMHH B HOBCC}IHCBHOﬁ KHU3HU.

MexknpeaMeTHbie CBA3H

Peanuzarnus MmexXnpeaAMeTHBIX CBSI3€H MU U3y4eHUH OOIIei 1 HeopraHndecko XxumMuu B 11 kiacce ocymiecTBisercs: yepes
UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO- HAyYHBIX NOHATUW, TaK W TMOHATUH, SBISIOIIUXCS CUCTEMHBIMHM JUISI OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.

OO1iue ecTecTBEHHO-Hay4YHbIE MOHATUSA: HAy4HbIM (akT, TMIOTE3a, 3aKOH, TEOpHs, aHaJlU3, CHHTE3, Kiaccudukarus,
NEPUOAUYHOCTD, HAOIIOIEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, SIBICHUE.

@usnka: maTepus, dHEPrus, Macca, aTroM, JJIEKTPOH, MPOTOH, HEUTPOH, WMOH, W30TON, PaJAWOAaKTUBHOCTb, MOJIEKYJIA,
YHEPreTUYECKUd YpOBEHb, BELIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSHUE BEIECTBA, (PU3NYECKUE BEIIMUMHBI U E€AUHMIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocHCTeMa, Ouocdepa, Makpo- U MHUKPOIJIEMEHThI, BUTAMUHBI, OOMEH BEUIECTB B

OpraHu3Me.
["eorpadusi: MuHepabl, TOpHbIE TOPOIBL, OJE3HBIE HCKOMAEMbI€, TOIUIMBO, PECYPCHI.
TexHonorusi:  XUMUYECKas  MPOMBINUIEHHOCTb,  METAJUIYprus,  IMPOU3BOJICTBO  CTPOUTEIBHBIX  MaTEpHANIOB,

CEJIbCKOXO035IMCTBEHHOE IMPpONU3BOACTBO, HHUIICBAsA IMPOMBINIJICHHOCTD, (bapMaueBTquCKa;{ IMPOMBIIIIJICHHOCTb, ITPOHU3BOACTBO
KOCMCTHYCCKHUX mperaparos, IMPON3BOACTBO KOHCTPYKIIHMOHHBIX Marcpualios, SJICKTpOHHAA IMPOMBIIIIJICHHOCTD,
HAaHOTCXHOJIOI'UH.



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWHNHA YPOBHE CPE/HEI'O OBILHEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOSHHUS O0yUaAIONUMHUCS IIPOTPAMM CPETHETO 001Iero 00pa3oBaHus
(IMYHOCTHBIM, METANpPEIMETHBIM U TpeaMeTHbIM). HaydHo-MeToqn4ueckoit OCHOBOM I pa3padOTKU TUIAHUPYEMBIX PE3yIbTaTOB
OCBOGHUS MPOTPAMM CPETHETO OOIIEeT0 00pa30BaHUs SIBIISETCS CUCTEMHO- IeATeIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBLHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS IMpEAMETa
«XUMUS» HA YPOBHE CPEHETO OOIIEro 00pa30BaHUs BbIICIECHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHE 00YYaIOUUMHUCA POCCUNUCKON TPaXTaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTH U
CaMOOIPEIeNICHUIO;

HaJMYre MOTUBAIIUN K 00y4EHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH U HCTOPUYECKUX
TpaauIuii 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalONIUXCS PYKOBOJCTBOBATHCS B CBOCH JCATEIBHOCTH IICHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKaMH, TIPUCYIIIUMH IIEJIOCTHON CHCTEMEXUMHYECKOTO 00pa30BaHMS;

HAJIMYHE MTPABOCO3HAHMS YKOJIOTHYECKOU KYJIBTYPHI M CLIOCOOHOCTH CTaBHTh IICJIM M CTPOUTH )KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUS NpeaMeTa « XUMHUS» JOCTUTAIOTCSA B €AMHCTBE y4eOHOM M BOCIIUTATEIBLHON JNEATEIbHOCTH
B COOTBETCTBUU C T'yMAaHMCTHUYECKUMH, COLUMOKYJIbTYPHBIMU, AYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U HJI€aJ]aMU POCCHMCKOTO
TPaXIAHCKOTO OOIEeCTBA, MPUHATHIMA B OOIIECTBE HOPMAMU H TPaBUJIAMHU TOBEICHHUS, CIIOCOOCTBYIONIUMHU IPOIIECCaM
CaMOIIO3HAHMSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH OOYJArOIIIHXCS.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUA MpeaMeTa «XUMHUsS» OTpaxaroT CHOPMUPOBAHHOCTh ONBITA IMO3HABATEIBHOU W
MPAKTUYECKOM JESITEIIbHOCTH 00YJarOIINXCsl IO Pea3alliy MPUHATHIX B 0011IECTBE IIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHMSA
0CO3HaHUs 00YUYaIONIUMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 0053aHHOCTEH, YBOKEHUS K 3aKOHY M IPABOIOPSIKY;
IPEJCTABJICHUS O COLMAILHBIX HOPMaX M MPaBHUIaX MEXJIMYHOCTHBIX OTHOIIICHUH B KOJUICKTHBCE,



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENbHOCTH NPU CO3JaHUM YYEOHBIX IPOEKTOB, PELIEHUU YYEOHBIX H
[I03HABATEIbHBIX 3a/1a4, BBIIIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHMMAaTh M NMPUHUMAaTh MOTHBBI, HAMEPECHHS, JIOTUKY W apryMEHTBI JPYIMX MPH aHAJIU3e Pa3IUYHBIX BHIOB
yu4eOHOM JIeATeIHbHOCTH,

2) MAaTPMOTHYECKOr 0 BOCIIUTAHUSI:

LEHHOCTHOTO OTHOIIIEHUS K UCTOPUUECKOMY U HAYYHOMY HACJICIUIO OTEYECTBEHHON XUMUU;

YBAXEHHUSI K IMPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOrO MPUMEHEHHUSI XUMHUHU, OCO3HAHUSI TOrO, 4YTO
JOCTIKEHUSI HAYKW €CTh PEe3YJIbTAT JIUTEIbHBIX HAOMIOJEHUN, KPOIIOTIIMBBIX IKCIIEPUMEHTATIBHBIX TTOUCKOB, TIOCTOSIHHOTO TPY/ia
YUEHBIX U MPAKTUKOB;

UHTEpeca U TMO3HABATEIbHBIX MOTHBOB B MOJYYEHHUU M TOCIEAYIOUIEM aHajdu3e WMH(OpPMAIMU O MEPEeIOBBIX JOCTHUKEHUSIX
COBPEMEHHOM OT€YECTBEHHOW XHUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIHTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO [MOBE/ICHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYalluW, CBSI3aHHBIE C XUMUYECKUMH SBJICHHUSMU, U TMPUHAMATH OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HAa MOPaIbHO-HPABCTBEHHBIE HOPMBIU 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEJICHHUE M TMOCTYINKH CBOMX TOBAPHIICH C MO3UIIUA HPABCTBEHHBIX M TMPABOBBIX HOPM U
OCO3HAHUE MOCIEACTBUN ATUX NOCTYIKOB;

4) ¢popmupoBaHusi KyJbTYPbI 310POBbSI:

NMOHUMAHMS 1IEHHOCTEM 310pOBOr0 M 0e30macHOro oOpa3a KHU3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIIEHUSI K
COOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

coOTroIeHUS TIpaBUII 0€30MMaCHOT0 OO PAIIEHHUS C BEIIECTBAMH B OBITY, IIOBCETHEBHOW JKU3HU U B TPYIOBOH JCATEIBHOCTH;

MOHUMAHMS IICHHOCTH IPaBUJl WHAWBUIYAIBHOTO W KOJUIGKTHUBHOTO OE€30MAaCHOTO IOBEJICHMS B CHUTYAIUAX, YTPOXKAIOIIUX
3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUSI TIOCJICJICTBUM U HEMIPUATHS BPEAHBIX MPUBBIUEK (YOTPEOICHUSAIKOT0JIs, HAPKOTUKOB, KYPEHUSI);

5) TPy10BOI'0 BOCIIUTAHMSA:
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIE0BATEIILCKOM IS TeIbHOCTH, 00IIIECTBEHHO TT0JIE3HOM, TBOPYCCKON 1



JIPYTUX BUJAX EATCILHOCTH;

YCTAHOBKM Ha aKTMBHOE YYacTHE B PEHICHUH NMPAKTUYECKUX 3a]ad COIMAIbHONMHANPABICHHOCTH (B paMKax CBOETO Kjacca,
IITKOJIbI);

UHTEpECa K TMPAKTHYECKOMY M3YUYEeHHMIO Tpodeccuii  pa3uyHOTO  POja,B TOM YKCIIE HA OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HAHUH 110 XUMUU;

YBOXCHHS K TPYIY, JIOJIAM TPYy/ia U Pe3yJIbTaTaM TPYI0BOH JACATEILHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY

WHIUBUyaTbHOW TPACKTOPUH 00pa30BaHUS,
Oyayuiel npodeccuu U peanu3aluu COOCTBEHHBIX KU3HEHHbBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH,
WHTEPECOB U MOTPEOHOCTEN 00IIEeCTRA;

6) 3K0JI0rM4eCKOro BOCHUTAHNSA:

HKOJIOTUYECKH 1EJIECO00Pa3HOro OTHOIICHUS K MPUPOIE, KaK UICTOYHUKY CYILIECTBOBAHUS KU3HU Ha 3eMIie;

MMOHUMaHUS TIJI00aIbHOrO0 XapakTepa 3KOJOTMYECKMX MpoOJeM, BIUSHHUS 3KOHOMHUYECKHX IIPOLECCOB HA COCTOSHUE
IIPUPOJHON U COLMATIbHOM CPENbI;

OCO3HaHUS  HEOOXOAMMOCTH  MCHOJb30BaHMSI  JOCTHXKEHMW  XUMUM s PEUICHHs BOMNPOCOB  PallMOHAJILHOTO
IIPUPOOIIOJIB30BAHMS,

AKTUBHOI'O HEMNPUATUA JEUCTBUM, NPUHOCAIIMX Bpel OKPYXKAIOLIEW NPUPOJHOU Cpele, YMEHUs [POrHO3UPOBATh
HEOJIaronpusATHHIE YKOJIOTMYECKUE TTOCIECTBUS MPEANPUHUMAEMbIX JEHCTBUI U MPEIOTBpaIlaTh UX;

HaJIU4UsA Pa3BUTOrO DKOJIOIMYECKOIO MBILIICHUs, DJKOJOIMYECKOW KYJIbTYphl, OINBITA JEATEIBHOCTH JKOJIOIMYECKOU
HaIpaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI MU B ITO3HABATEIIbHOM, KOMMYHUKATUBHON U COLIMAILHOM IIPAKTUKE, CIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTHUBOCTOATH UICOJIOTUU XeMOopoOuu;

7) HEeHHOCTH HAYYHOI O TO3HAHNA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM U OOIIECTBEHHOM
IIPaKTHUKH,

NOHUMAaHUs CleUU(PUKU XUMHUHM KaK HayKHd, OCO3HaHUsS €€ poiu B (DOPMHPOBAHUM PALMOHAIBHOIO HAYYHOTO  MBIIIJICHUS,
CO3JJaHUM  LEJIOCTHOIO  MPEACTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IWHCTBE MPUPOJIbI U YEIOBEKa, B TO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH U PELIeHUH MPO0JIeEM COXpaHEHHs PUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHUHM JUIsl COBPEMEHHOW LIMBUIM3AIUU: B €€ T'yMAHUCTHUYECKOW HAINpaBJIIEHHOCTH U



BXHOM pOJIM B CO3JaHWM HOBOW 0a3bl MaTEpUATbLHOM KYJIbTYPBI, PEIICHHH TJ100adbHBIX MNPOOJIEM YCTOMYHMBOIO pa3BUTHUS
YEJIOBEYECTBA — ChIPbEBOM, PHEPreTUYECKOM, MUIIEBOM M 3KOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUM MEIULIMHBI, O00ECIEUYEHHH
YCIOBHUI YCHEIIHOTO TPyAa U SKOJIOTHYECKUKOM(POPTHOHN )KM3HHU KaXI0T0 YjeHa OOLIeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: MOHUMAaHUS CYIIHOCTH METOJOB IO3HAHHUSA, HCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH MCTOIB30BaTh MOTYyYaeMbIe 3HAHUS JUIsl aHaIn3a U OOBSICHEHUS SIBICHHUM OKPYXKAIOMIETO MUPA M MPOUCXOISAIINX B
HEM HM3MEHEHWH, YMEHHUs JenaTb OOOCHOBaHHBIE 3aKJIOYEHHS Ha OCHOBE HAYUHBIX (DAKTOB M HMMEIOIIMXCA JTAHHBIX C IEJIbIO
MOJIYYEHHSI TOCTOBEPHBIX BHIBOJOB;

CHOCOOHOCTH CaMOCTOSITEIbHO HCIOIb30BaTh XMMHUYECKHE 3HAHUS I PElICHUS MpoOJieM B pealbHbIX KU3HEHHBIX
CUTYyAaLUsX;

MHTEpeCca K MO3HAHUIO U UCCIIEA0BATENbCKON AESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHU K HETIPEPHIBHOMY 00Pa30BaHUIO U CAMOOOPa30BaHUIO, K aKTUBHOMY MOTYYEHHUIO HOBBIX 3HAaHUHU MO
XHUMHUHU B COOTBETCTBUHU C KU3HECHHBIMU TTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSAM TPy/a B pa3IMUHbIX cPepax mpodhecCHOHATBLHON AeSITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS YUEOHOTO MpeaMeTa « X UMUS» Ha YPOBHECPEIHETO 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMBbIC U1 (OPMUPOBAHUS MHUPOBO33PEHHS OOYUAIOIMIUXCS MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOICHAYIHBIC
MOHSTHUSI, OTPAKAIOIIUE IIEJIOCTHOCTh HAYYHOW KapTHUHBI MUpa U CHENU(PUKY METOAOB MO3HAHUS, UCTIOIb3yEMbIX B €CTECTBEHHBIX
Haykax (Marepusi, BEIIeCTBO, IHEPTrus, SIBJICHUE, MPOIIECC, CUCTEMa, HayuHbIH (aKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIIOCHUE, M3MEPEHNUE, IKCIIEPUMEHT U JPYrue);

YHUBEpCAJbHbIE  Yy4eOHBbIE  JEWCTBUA  (MO3HABATEJIbHBIE, KOMMYHUKATHUBHBIC, PpETYJSATUBHBIE), OOECIECUUBAIOIINE
dbopmupoBanue GyHKIHOHATBHOW IPAMOTHOCTH M COLIMAIbHON KOMIETEHIIMN 00y4YaroIIUXCs;

CIIOCOOHOCTH 00YUYaIOIIUXCS UCTIOIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJIbHBIE
yueOHbI€ IEUCTBUS B MO3HABATEIHLHOM M COIIMAIIBHON MTPAKTHKE.

MeranpenMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU Y4EOHBIMUIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
PETYISTUBHBIMU JIEHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE TeHCTBHS



ba3oBble Tornueckue AeiicTBUA:

CaMOCTOATENBHO (POPMYIMPOBATh U aKTYaIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEAEIIATh 1NN AEATEIbHOCTH, 33aBasi apaMeTpbl U KPUTEPUHU UX JOCTUKEHHUS, COOTHOCUTh PE3YyJIbTaThl I€ATEIbHOCTH C
MOCTABJICHHBIMU LIEJISIMH;

UCIOJIb30BAaTh MPU OCBOEHWU 3HAHUW MPUEMBI JOIMYECKOTO MBIIUICHUS — BBIJIEIATh XapaKTEpHbIE MNpPU3HAKUA TOHSITHI U
YCTaHABJIMBATh UX B3aUMOCBA3b, UCIIOJIb30BATHCOOTBETCTBYIONINE MOHATHUS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBICHUIA;

BBIOMPATh OCHOBAHUSA U KPUTEPUU AJISl KJIacCU(PUKAIIMH BEIIECTB U XUMUYECKUX PEAKIIHiA;

YCTaHABJIMBATh NPUUYUHHO-CJIEICTBEHHBIE CBA3M MEXAY H3Y4aeMbIMH SIBJICHUSMH;

CTPOMUTH JIOTUYECKUE PACCYKAECHUS (MHAYKTUBHBIE, 1E€AyKTUBHBIE, IO aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH ¥ TPOTUBOPEUHS
B PacCMaTPHUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH BHIBOJBI M 3aKITIOUCHHS;

OPUMEHSATh B MpOIECCe TMO3HAHMS, HCIOJIb3yeMble B XHMHUHM CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MpeoOpa3OBLIBATH
MOJIEIbHBIE MPEACTABICHUS — XUMUUECKUN 3HaK (CUMBOJI) 3JIEMEHTa, XUMHUecKas (opMmysa, ypaBHEHHE XUMHUYECKOW peakluu
— TpU PELICHUWU YYEOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3aJad, MPUMEHITh Ha3BaHHBIE MOJIEIbHbIE NPEICTaBICHUS IJIs
BBISIBJICHUS] XapaKTEPHBIX MPU3HAKOB N3yYaE€MbIX BEILIECTB U XUMHUYECKUX PEAKIIUN.

ba3oBbie ucciaenoBarTelbCKHe JeCTBUS:
BJIQJICTh OCHOBAaMU METOJIOB HAYYHOT'O ITO3HAHMS BEIIECTB M XUMUYECKUX PEAKIIUM; POPMyIHpOBaTh eI U 33a]1a4u
HCCIIEOBAHUSI, UCIIOJIb30BaTh MOCTABJICHHBIE M CAMOCTOSITEILHO CPOPMYIMPOBAHHBIE BOMPOCHI B KaU4€CTBE MHCTPYMEHTA
MO3HAHMUSI MOCHOBBI JIJI1 (POPMUPOBAHMS THUIOTE3bI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBbIX
CYXJICHU;

BJIQJICTh HABBIKAMM CaMOCTOSITEJIbHOTO IUIAHMPOBAHUS W TPOBEACHUS YUYCHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHUS HaOII0aTh 32 XOJI0M IPOIEcca, CaMOCTOSTEILHO IMTPOTHO3UPOBATh €0 Pe3ybTar, (opMyIupoBaTh 000OIIEHUS U BHIBOJIBI
OTHOCUTEJILHO JJOCTOBEPHOCTH PE3YJIbTAaTOB UCCIICIOBAHMS, COCTABIIATh OOOCHOBAHHBIM OTYET O MPOEIaHHON padboTe;

pruoOpeTaTh OMBIT YICHUYECKOM HCCISA0BATEILCKOM U MPOEKTHOM JEATEIBbHOCTH, IPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY ITOMCKY METOJI0OB PEIICHUSATTPAKTUYECKUX 3a/1a4, TPUMEHCHUIO PA3JIMYHbIX METOAOB IIO3HAHUS.

Pabora ¢ undopmanueii:
OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HHQPOpMaIuu (HAy4YHO-TIOMYJISIpHAs JUTEpaTypa XUMHUYECKOTO COJECpKaHUs,
CIpaBOYHBIE TOCOOMs, pecypchl MHTepHera), aHaMM3UpoBaTh WH(OPMAIMIO Pa3IUYHBIX BUAOB U (GOPM TPEICTaBICHUS,



KPUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTb U HEIIPOTUBOPEUUBOCTD;

(opmMynupoBaTh 3ampoChl U MPUMEHSATHh pa3IMYHbIE METOJbl NpU NOUCKE U O0TOOpe HH(pOopManuHu, HEOOXOTUMOW IS
BBITOJIHEHUS Y4EOHBIX 3a/1a4 ONpeeNEHHOrO TUIIA;

pUOOPETATh OMBIT UCTIOIB30BAHUS WH(OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI W Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITESILHO BbIOMpATh ONTUMaIbHYIO (GOpMY MpeAcTaBieHUs uHopMmaruu (cxembl, TpaduKH, AUarpaMMbl, TaOJIUIIbI,
PHUCYHKH H JPYTHE);

UCMOJIb30BaTh HAYYHBIN S3bIK B KQUECTBE CPEACTBA MpHU padoTe ¢ XMMHUYECKON HH(pOpManuen: MPUMEHITh MEXIIPEIMETHbIE
(bu3uueckue U MaTeMaTUYECKHE) 3HAKU KCUMBOJIBI, (hOpMYJIbl, aOOpeBHATypbl, HOMEHKIJIATYPY;

MCIOJIb30BaTh M MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKHIE CPECTBAHATIISAHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIE YUyeOHbIE JeiCTBHS:

3aJjaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl B XOA€ Juajiora W/ WU JAUCKYCCUH, BBICKAa3blBaTh WJIEW,
(bopMyIMpOBaTh CBOM MPEMIOKEHHS] OTHOCUTENBHO BBIITOJIIHEHHS IPEJIOKEHHOMN 3a1a41;

BBICTYNATh C MPE3CHTALMEN PE3YJIbTATOB IO3HABATEIBHON AEATEIBHOCTH, MOJYYEHHBIX CAMOCTOSTENIbHO WIH COBMECTHO CO
CBEPCTHUKAMH IPU BBIIOJIHEHUH XUMHYECKOTO SKCHEPUMEHTA, MPAKTHUYECKOW padOThl MO HMCCIEIOBAHUIO CBOMCTB M3Yy4aeMbIX
BEIIECTB, pealu3aliu y4yeOHOro mnpoekTa U (HOpMyIUpOBaTHh BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM
COIJIACOBaHMS MO3ULIUNA B X0Z€ 00CYXACHHUS U 0OMEHa MHEHUSIMHU.

PeryasitTuBHbIE YHUBepcaJbHbIE YUeOHbIE AeiiCTBHUSA

CaMOCTOSITENIHO IUIAHUPOBATh U OCYIIECTBISTH CBOIO IO3HABATENBHYIO JEATEILHOCTh, ONpeAenss e€ Lend U 3a1add,
KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBAThH MPEAJaraeMblil alrOpuTM JCHCTBHUI MPHU BHIMOJHEHUH YIEOHBIX U
UCCIICZIOBATENbCKUX 3a/a4, BeIOMpaTh HambOosnee 3(PPEeKTHUBHBIM CMOCOO MX pEeHIeHHs C Y4ETOM TOJYYCHHs] HOBBIX 3HAHUH O
BEILIECTBAX M XUMHUYECKUX PEAKIUX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH HA OCHOBE CaMOAaHaJIN3a NCAMOOIICHKH.

NPEAMETHBIE PE3YJIBTATbBI10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OpraHuyueckass XUMHUS» OTPaXaroT: CHOPMUPOBAHHOCTH MPEJCTABICHUN O
XUMUYECKON COCTaBJISIIONIEH €CTECTBEHHO-



HAay4HOW KapTHUHBI MHUPA, POJU XMMUM B MO3HAHUM SIBJICHUN NPUPOABI, B (DOPMUPOBAHUU MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIMOHANBHOW T'PAMOTHOCTH, HEOOXOJUMOM [IJIsi pEIIeHUs MPAKTUYEeCKUX 3aJad M JKOJOTMYECKH OO0OCHOBAaHHOTO
OTHOLIEHUSIK CBOEMY 3I0POBBIO U IPUPOJHOMN CpELE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHHM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIONINE MOHATUSA (XUMUYECKUN 3JIEMEHT, aToM,
AJIEKTPOHHAsT 000JIOYKAa aToMa, MOJIEKYJia, BaJIEHTHOCTb, 3JEKTPOOTPULIATEILHOCTh, XMMHUYECKas CBS3b, CTPYKTypHas (opmyna
(pa3BEépHyTas U COKpaIéHHast), MOJIb, MOJISPHAs. Macca, MOJISIPHBIA 00bEM, YTIEpOIHBIN CKENET, PYHKIIMOHAIbHAS TPYIITA, PaIuKall,
M30MEpUsl, U30MEPHI, TOMOJIOTUYECKUIN PpsJl, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOA W a30TCOJEpKallue COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOEHUS OPraHUYECKUX BELIECTB
A.M. ByrnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3bIK XUMHU, MHUPOBO33PEHUYECKHUE
3HaHWUS, JISKAIUE B OCHOBE IMOHUMAHUS NMPUYUHHOCTH U CHUCTEMHOCTH XHMHYECKUX SBJICHUN, (DAKTOJOTHYECKHE CBEIICHUS O
CBOMCTBaX, COCTaBe, MOJYYEHUU M OE30MacCHOM HCIHOJIb30BAHMM BAKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY M IMPaKTUYECKOU
NEATEIIbHOCTU YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBJIATh XapaKTepHbIC MPU3HAKUA MOHSATUHN,yCTaHABIUBATh HMX B3aUMOCBA3b, HCIOIb30BATh
COOTBETCTBYIOIIUE TMOHATHS MPU OMUCAHUM COCTaBa, CTPOSHUS U MIPEBPAILICHUI OpraHUYeCKUX COCTUHCHUN;

c(hOpMUPOBAHHOCTh YMEHUU UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (HOPMYII OPraHMYECKUX BEIIESCTB M YPABHEHHN XMMHUYECKUX PEAKIUN, M3rOTaBINBAThH
MOJIEJIM MOJIEKYJI OPraHUYECKHUX BEIECTB JUIsl WIUTFOCTPAIMU UX XUMHUYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMHUPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPHUHAMICKHOCTh H3YUECHHBIX OPraHWYECKHX BEIIECTB MO WX COCTaBY U
CTPOCHHIO K OINpeneNEHHOMY KJacCy/TpyIime COeAMHEHUH (YriIeBOJOPOIbI, KHUCIOPOA M a30TCOAEpIKAIlUe COCTUHEHUS,
BBICOKOMOJICKYJISIPHbIC COCIMHEHMS), JaBaTh UM Ha3BaHWs 1o cucremaTudeckod HomeHkiatype (IUPAC), a takke MpUBOIUTH
TPUBUAIBHBIC HA3BaHWS OTACIBHBIX OPraHWYECKUX BEIIECTB (ITWJICH, MPOMNWJICH, AlleTUJICH, 3TUJICHIJIMKOJb, TJMIEpUH, (EHOI,
dbopManbaeru, ameTranbIerull, MypaBbUHasl KUCJIOTA, YKCYCHAs KUCJIOTA, OJEMHOBAas KHCIIOTA, CTEAPUHOBAs KHUCJIOTA, TIIFOKO03a,
dbpykTOo3a, KpaxMal, IeJUTI0103a, TIUIIHH);

c(hOpMUPOBAHHOCTH YMEHUS ONPEACIIATh BUIbI XUMUYECKOM CBSA3U B OPraHMYECKUXCOCTMHEHUSX (OJIMHAPHBIC U KPATHEIEL);

c(hOpMUPOBAHHOCTh YMEHHUS TPHUMEHSATh TOJIOKEHUSI TEOpUU CTpOeHUs opranuueckux BemiecTB A.M. bytnepoBa s
OOBSCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKHUE M XUMHUYECKHE CBONCTBA THUIMUYHBIX
MpE/ICTaBUTENICH PAa3IMYHBIX KJIACCOB OPTraHMYECKUX BemecTB (METaH, 3TaH, JTWJICH, MPOIWJIEH, aleTuseH, Oyraauen-1,3,



MeTwiOyraauen- 1,3, GeH305, METaHOJ, 3TaHOJ, ATWIEHIJUKOJb, IIMLEPUH, (PEHON, alueTalbJeruja, MypaBbUHAas U YKCYyCHas
KHCJIOTBI, TJIIOKO3a, Kpaxmal, LEJII0I03a, AMHHOYKCYCHAasi KHUCIIOTA), WIUIIOCTPUPOBATh TI'€HETUYECKYIO CBA3b MEXAY HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYI;

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UICTOYHUKH YIIIEBOJIOPOJHOTO ChIphs (HE(Th, MPUPOAHBINA ra3, yroJb), COCOOBI
UX MepepadoTKU U MPAKTUYECKOE MPUMEHEHNE MPOIYKTOB EPepadOTKu;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUUCICHUS MO XUMUYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOIMYECTBA UCXOAHOTO
BEIIECTBA WM MPOAYKTA PEAKIIMU MO U3BECTHBIM ~ Macce, O0BEMY, KOJMYECTBY OJHOTO M3 MCXOJIHBIX  BEIIECTB HJIH
IPOAYKTOB PEAKLIUN);

c(OPMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOI 3HAHUH 00 OCHOBHBIX METOJaX HAYYHOI'O MO3HAHMS, UCIOIb3YEMbIX B XUMUU
IpU HU3YyYEHUU BEUIECTB M XUMUYECKHUX SIBJICHUW (HAONIOJEHUE, M3MEPEHHE, SKCIEPUMEHT, MOEIUPOBAHUE), HCIIOIb30BATH
CUCTEMHBIE XMMUYECKUE 3HAHMS JJI1 IPUHATUS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIECTBAMH M MX
PUMEHEHUEM;

c()OpMUPOBAHHOCTh YMEHUW COOMIOAAaTh MpaBUia IOJb30BAHUA XUMHUYECKOMIIOCYA0M U 1a0OpaTOPHBIM 000PYI0BaHUEM,
a TaKKe MpaBuiIa OOpaIeHHsl C BEIECTBAMUB COOTBETCTBUU C MHCTPYKLIMSIMU IO BHITMTOJIHEHUIO JIAOOPATOPHBIX XUMHUUYECKUX OTIBITOB;

C(OPMUPOBAHHOCTh ~ YMEHMHM IUIAHUPOBATb M BBHIIOJHATH  XUMUYECKUH

DKCIIEPUMEHT (TPEBpALEHUs] OPraHWYECKHUX BEIIECTB MpPH HArpeBaHWUM, IOJYy4YEHHE OTWUJIEHA M HW3YyYEHUE €ro CBOICTB,
KaYeCTBEHHbIE DPEAKIIMM OPraHWYEeCKUX BEIECTB, JeHATypauus OENKOB NpU HarpeBaHWHU, IBETHbIE pEaKIUH OEIKOB) B
COOTBETCTBUU C MpaBUJIAMU TEXHUKH O€30MacHOCTH NpHU OOpallleHHH C BEIIeCTBaMU MU Ja0OpaTOpHBIM 00OPYIOBaHUEM,
IOPEACTABIATh PE3YJIbTaThl XUMHUYECKOrO HKCIEPUMEHTAa B (QOpPME 3alUCH YpaBHEHUN COOTBETCTBYIOLIUX PpEAaKUUA MU
(opMyIMpOBaTh BBIBOJbI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATh XUMUYECKYI0 MH(POPMAIIMIO, MOJIYy4aeMyl0 U3 pa3HbIX UCTOYHHKOB
(cpeactBa maccoBoii uHpopmaru, UHTepHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUW COOJIOJaTh MPABHJIA 3KOJOTMYECKH LIEJIeCO00pa3HOro IMOBEAEHUST B OBITY W TPYIOBOH
NeATENbHOCTU B LEISAX COXPAaHEHUS CBOETO 3/I0POBbSI M OKPYXKAIOIIEH MPUPOAHON CPEIbl, OCO3HABATH OMACHOCTh BO3JEHCTBUA Ha
YKUBBIC OpTraHU3MBbI OMPEIEeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbIici nokazarens [1JIK, moscHsaTes Ha mpuMepax crocoObl
YMEHBIIICHUS U TIPEAOTBPAILICHUS UX BPETHOTO BO3/ICHCTBUSI HA OpraHu3M 4YeJIOBEKa,

JUIsE OOYyJaroIMXCsl ¢ OFPAaHUYECHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHUE MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX



METO/[aX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;
JUTSL CTIEMBIX M CTA0OBUIIAIIMX OOYYAIOMIUXCsl: YMEHHE UCIONIb30BaTh pelbe(HO TOUEeUHYI0 cucTteMy o0o3HaueHnuit JI. bpaiins
JUISL 3aIMUCU XUMUYECKUX POopMYII.

11 KIIACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0m1ast 1 HeOpraHuyeckasi XMMUsD OTpaxaroT:

Cc()OPMHUPOBAHHOCTD IPEACTABICHUI: O XUMUYECKOW COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, POJIM XUMHUU B
NO3HAHUM SIBJICHUW TPHUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPbl JHUYHOCTH, €€ (YHKIMOHAIBHOM T'paMOTHOCTH,
HEOOXOAMMOM JJIsl pEeIICHUs MPAKTUYECKUX 33]1a4 U 3KOJOTMYECKHM 0OOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3/I0POBBIO U MPUPOIHOMN
cpexne;

BJIQ/ICHUE CUCTEMON XMMHUYECKHX 3HAHWUM, KOTOpas BKIIIOYAET: OCHOBOIIOJNATaIOIIME MOHATUS (XUMUYECKHM AJIEMEHT, aToM,
u30TOMN, S-, P-, O- DJEKTpOHHBIE OpOWTATM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJSIPHBIA 00BEM, BaJICHTHOCTH,
AJNEKTPOOTPULIATENILHOCTb, CTENEHb OKHCIEHUS, XHUMHUYECKas CBsA3b (KOBAJIEHTHAs, HWOHHAs, METAJUIMYecKas, BOJOpPOAHAs),
KPUCTAJUIMYECKAsT PEUIETKA, TUIBI XUMHUYECKUX pEaKLUH, pacTBOp, OJJCKTPOJIMTBL, HEIEKTPOJUTHI, DIEKTPOIUTUYECKAS
JUCCOLMAIINS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOW peaklHUH, XHUMHUYECKOE PABHOBECUE); TEOPUU U 3aKOHbI
(Teopust BIEKTPOIUTHUECKONW auccolMaly, nepuoandeckuit 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHHUs MAcChl BEUIECTB, 3aKOH
COXpPAaHEHMSI M TPEBpPALEHUS OHHEPrUM IMpPU XUMHYECKUX PEaKUHsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH,
MHUPOBO33DEHYECKUE 3HAHMs, JIeKAIIUE B OCHOBE IIOHUMAHUsA IPUYMHHOCTH W CUCTEMHOCTH XUMHUYECKUX SIBICHMH,
(dakTomOrnyecKkue CBEIEHUS O CBOWCTBAX, COCTaBe, MOJYYEHHH U O€30MaCHOM HCHOJB30BAHUU BAXKHEHIINX HEOPTaHUYECKUX
BELIECTB B OBITY U MTPAKTUYECKOMN AESITEIbHOCTH YEI0BEKA,;

c(OPMUPOBAHHOCTh YMEHUI BBISBJIATH XapaKTEPHbIE MPU3HAKY MTOHATHM, yCTAHABIMBATh HUX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME IOHATHS MIPU ONMCAHUHM HEOPTaHWYECKUX BELIECTB U UX IIPEBPAILICHUN;

c(OpMUPOBAHHOCTH YMEHUU UCIIO/Ib30BATh XUMUYECKYIO CUMBOJIMKY Ul COCTaBJEHMsI (POpMYJ BEUIECTB U
yYpaBHCHHI XHMHYECKUX peakuui, cucremarndeckytro HomeHkiatypy (IUPAC) wu TpuBManbHBIE Ha3BaHUS OTICIIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbIi a3, YIJIEKUCIbIM I'a3, aMMUaK, rani€éHas U3BeCTh, HEraléHas U3BECTh, MUThEBAs COJA, TUPUT U

ApYrue),
C(l)OpMI/IpOBaHHOCTB YMGHI/IfI OHpejleJBITB BAJICHTHOCTb U CTCIICHb OKHCIICHUS XHUMHUCCKUX DJDJIEMCHTOB B COCAMHCHUAX



pa3IMYHOrO COCTaBa, BUJl XMMHYECKOW CBA3M (KOBAJEHTHas, HOHHAs, METaNIMYecKas, BOJAOPOJHAsA) B COCIWHEHHUSAX, THUI
KPUCTAJUNTMYECKON PEMETKA KOHKPETHOIO BEIIECTBA (aTOMHAas, MOJIEKYJISIpHAsl, WOHHAs, METaUIMYecKas), XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPraHUYECKUX COETMHEHUII;

c(OpMHUPOBAHHOCTh YMEHMI YCTaHaBIMBATh NMPHUHAIJIEKHOCTh HEOPraHMYECKHUX BEILIECTB MO MX COCTaBY K ONpPEACIEHHOMY
KJIacCy/Tpynne COeAMHEHUN (MpOCTble BEIIECTBA — METAUIbl M HEMETaUlbl, OKCHJbI, OCHOBAaHHUSA, KHUCIOTHI, aM(OTEpHBIC
TUAPOKCHUIBI, COJIN);

c()OPMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMbICH nepuoaudeckoro 3akoHa J[.J. MenzaeneeBa n JEMOHCTPUPOBATH €0
CHCTEMAaTU3UPYIOLIYIO, OOBSICHUTEIbHYIO U POTHOCTUYECKYIO (DYHKIIHH;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHWE AaTOMOB XHUMHUYECKUX 3JeMEHTOB 1-4 mepuoios
[epuoanaeckoii cucTeMbl XuMudeckux neMeHToB .M. MenaeneeBa, HCIONb3yst OHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAII,
«IHEPreTUUECKUE YPOBHMU», OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHHS] CBOWCTB XMMHUYECKUX 3JEMEHTOB U UX COCIUHEHHM IO
nepuonam u rpynnam Ilepuoanueckont cucreMsl xuMuueckux 3yeMeHToB .. Menneneesa;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEILIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYHIECTBOBAHME TE€HETMYECKOM  CBSI3M  MEXKJYy  HEOPraHWYECKMMH  BEIIECTBAMMU C
ITOMOIIBI YPAaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

cOpPMUPOBAHHOCTh yYMEHMS  KJIacCU(PUUUPOBATh XMMHUYECKHE PEAKIMH IO PA3IMYHBIM MPU3HAKAM (YHCIY U COCTaBY
pearupyroumx BeLECTB, TEMIOBOMY 3((hEKTy peakiuu, U3MEHEHHUIO CTENEeHEeH OKUCIEHUS 3JIEMEHTOB, OOpAaTUMOCTH PEaKIIHH,
YYACTHIO KaTaau3aropa);

Cc()OPMUPOBAHHOCTh YMEHMH COCTaBIIATh YpPaBHEHMsS pEaKUUW pa3lIWyHBIX THUIIOB, IOJIHbIE U COKpPAUIEHHBIE YpPABHEHMS
peaKkIfii HFOHHOro 0OOMEHa, YUUTHIBAsA YCIOBHS, IPU KOTOPBIX ATH PEaKIUU UAYT /10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHMI IPOBOAUTH PEAKIMM, MOATBEPKIAIOLINE KAUYECTBEHHBIM COCTaB pa3IMYHBIX HEOPTraHUYECKUX
BELIECTB, PACIIO3HABATh OIBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPIraHUYECKUX BEILECTB;

c(OPMUPOBAHHOCTh YMEHUN PaCKpbIBAaTh CYIIHOCTh OKHCIUTEIbHO- BOCCTAHOBUTEJIbHBIX PEAKIIU TOCPEACTBOM COCTABIICHUS
AJIIEKTPOHHOTr O OajlaHCca ATUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHUM OOBSACHSITH 3aBUCUMOCTb CKOPOCTH XMMHYECKON peakliMi OT Pa3IUYHBIX (DAKTOPOB; XapakTep
CMEIIECHUSI XUMHUYECKOIO PaBHOBECHS B 3aBUCUMOCTH OT BHEHIHEro Bo3aehcTBus (mpunuun Jle [larense);
c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh XUMHUUYECKHE IPOLIECCHI, JICKAIIHE B OCHOBE IMPOMBIIIJIEHHOTO TMOJYy4YEeHUS



CEpHOW KHCIIOTHI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTh MPEJCTABICHUI 00 OOLIMX HAyYHBIX MPUHLMIAX M JKOJIOTMUECKHUX
npodsieMax XMMUYECKOTO MPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHUI MPOBOJUTDH BBIUUCICHUS C UCIOIb30BAHUEM TOHSITHS
«MaccoBasi J10Jisl BELIECTBA B PAaCTBOPE», OOBEMHBIX OTHOLLIEHUI ra3oB MPH XUMUYECKUX PEAKIMIX, MAacChl BELIECTBA UM 00bEMa
ra3oB IO M3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WM OOBEMY OJHOIO M3 YYacTBYIOIIMX B PEAKIMU BEIIECTB, TEMJIOBOIO
a¢dexTa peaklii Ha OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPAILICHUS U COXPAHEHUS YHEPTHH;

cOpMUPOBAHHOCTh YMEHUU COOMIOAATh MpaBuja TMOJIb30BAHUA XUMUYECKOUIIOCY0M U 1a00paTOpHBIM 000PYIOBaHUEM,
a Tak>Ke MpaBuiia oOpallleHusl ¢ BeIeCTBAMUB COOTBETCTBUH C MHCTPYKLIMSIMU T10 BBITOJIHEHUIO TAOOPATOPHBIX XUMHUUECKHUX OIBITOB;

chOpPMUPOBAHHOCTh ~ YMEHHH  IUIAHUPOBaTh W BBINOJHATH  XUMHUYECKUN

HKCIIEPUMEHT (pa3fioKeHHE TEepPOKCHIa BOJIOPOJAa B MPUCYTCTBHM KaTald3aTopa, ONpEACsICHHE CPEeAbl PAacTBOPOB BEIIECTB C
MOMOIIBIO YHHUBEPCATHHOTO MHAMKATOPA, BIMSHHE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIMH, PEaKIIMH MOHHOTO
OoOM€Ha, KaueCTBEHHbIE PEAKLMU Ha Cylb(]ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS, PEIIEHUE SKCIEPUMEHTAIIbHBIX
3aja4 1o reMam «Metanabs» U «HemeTambsl»)B COOTBETCTBUM € MPaBUIIaMHU TEXHUKU O€30MaCHOCTHU MpU OOpallleHHH C BEIIECTBAMU
U J1a0OpaTOpPHBIM OOOpPYAOBAaHUEM, MPEACTABIATh pE3yIbTaThl XMMHYECKOTO JKCIEpUMEHTa B (QopMe 3alucu YypaBHEHUH
COOTBETCTBYIOLIUX peakiuil U (OpMYyIUPOBATH BHIBOJIbI HA OCHOBE ATHX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUUECKH aHATU3UPOBATH XUMUYECKYI0O MH(POPMAIINIO, OTYy4aeMyI0 U3 pa3HbIX HCTOYHUKOB
(cpencrBa MaccoBOM KOMMYyHUKaluu, IHTepHET U Ipyrux);

chOpMUPOBAHHOCTh YMEHUW COOJIOJATh TpaBUja SKOJOTUYECKH I1EeJIECO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOMH
NESITENbHOCTU B LEISIX COXPAHEHHUS CBOETO 3/I0POBbSl M OKPYXKAIoIeld MPUPOJAHON Cpe/ibl, OCO3HABATh OMACHOCTh BO3JEHCTBUS Ha
’KUBbIE OpraHu3Mbl ONpPENENEHHBIX BEIIECTB, NOHMMAas cmbicn mnokazatens [IJIK, moscHATh Ha mpumepax CHocoOb
YMEHBIICHHS U IPEJOTBPALLEHNS UX BPEIHOIO BO3JECHCTBHS HA OPraHHU3M YEIIOBEKa;

g O0yJaromMXCcsi C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 37I0POBBS: YMEHHUE MPUMEHSITh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX
METO/IaX MO3HAHUS BEIECTB U XUMUYECKHX SIBJICHUN;

JUIS CJETBIX M CIa00BUASAIINX OOYYAIOIIMXCS: YMEHUE HUCIIONIb30BaTh PEIbepHO TOUECUHYIO cucTteMy obo3HaueHui JI. Bpaitns
JUIS 3alUCH XUMHYECKUX (POPMYIL.



TEMATHYECKOE IIVTAHUPOBAHMUE

10 KJIACC
0 Hanvenoanme KomuuecTBo OcHOBHBIE €ATEJIbHOC
Ne HOBHBIC BHJIBI JCSITEILHOCTH
pas3aesioB U TeM [IporpammHoOe comepxaHue
/1 4acoB o0ydJarommxcs
y4e0HOT 0 MpeAMeTa

Pa3znen 1. TeopeTrnueckue 0OCHOBBI OPraHMYeCKOM XUMHUM

1.1

[Ipenmer
OpraHUYE€CKON XUMUHU.
Teopust ctpoeHus
OpPraHUYECKHUX
COETMHEHNH

A.M. byrneposa

3

IIpenmer opraHM4eCcKOr XUMHUM:

€€ BOBHUKHOBEHHE, Pa3BUTHE U
3HAYE€HUE B NIOJIyYEHUN HOBBIX BEUIECTB
1 Marepuaios. Teopus crpoeHus
OpPraHUYECKUX COCTUHEHUN

A.M. byrnepoBa, €€ OCHOBHBIE
nosioxkeHust. CTpyKTypHbie (OPMYJIbI
OpraHMYeCKHUX BeLECTB. [ oMonorus,
n3oMepurs. XuMHYECKas CBSI3b

B OPraHUYECKUX COCAUHECHUSX: KPATHBIC
CBSI3H, G- U TT-CBSI3H.

[IpencraBnenue o knaccupuranuu
OopraHm4eckux Beniects. Homenkiarypa
OpPraHUYECKUX COEANHEHUM
(cucrtemMaruueckasi) U TPUBUAIIbHbBIC
HAa3BaHUS BAXKHEUILINX IIPEACTaBUTEIICH
KJIACCOB OPraHUYECKUX BELIECTB.
JKCIEePUMEHTAIbHbIE METOIbI
M3Yy4YeHUsI BeleCTB U UX NpPeBpalleHH:

PackppiBaTh CMBICT U3y4aeMbIX
MOHSITUH (BBISIBIATH UX XapaKTepPHbIC
IPU3HAKH), YCTAHABJIUBATH UX
B3aMMOCBS3b.

[IpuMeHATH TON0KEHUS TEOPUU
CTPOCHUS OPraHUYECKUX BEIIECTB

A. M. byrnepoBa 11t 00bsICHEHUSI
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX
COCTaBa U CTPOCHMUSI.

Hcnonb30BaTh XUMHYECKYHO CUMBOJIMKY
JUISL COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpAIIEHHOM) (POPM YT OpraHUYECKUX
BELIECTB.

Onpenenars BUAbI XUMUYECKOUN CBA3U
(omuHapHbBIe, KpAaTHBIE) B OPraHUYECKUX
COCIUHECHUSIX.

PackpeiBath poJib OpraHM4eCcKOr XUMUU
B IIPUPOJE, XapaKTEPU30BATh €€




e JlemOHCTpanuu:

— O3HAaKOMJIEHHE ¢ 00pa3laMu
OpPraHMYECKHUX BEIIECTB U MaTepuaIaMu
Ha UX OCHOBE;

— ONBITHI IO TIPEBPAILICHUIO
OpPraHMYECKUX BEIIECTB IPU HarPEBaHUU
(rutaByieHue, oOyTJIMBaHUE U TOPEHUE).

¢ JlaGopaTopHBIE OIBITHI:

— MOJIETTUPOBAHUE MOJICKY
OpPTaHUYECKUX BEIIECTB

3HAa4YCHHE B KU3HU YEIIOBEKA,
WUTIOCTPUPOBATh CBA3b C APYTUMHU
HayKaMH.

HaGmronats 1 onuchIBaTh
J€MOHCTPAIMOHHBIE OMBITHI; POBOJIUTH
Y OTMCHIBAaTh Ta00PaTOPHBIC OMBITHI U
MPaKTHYECKHUE PadOThI

Hroro no pazgeny

Pa3nen 2. YrieBonopoast

2.1 | IIpenenbHbie
YTIEBOAOPOJIBI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTMYECKUU paa. MeraH u 3TaH —
MIPOCTEHTIINE MPECTABUTEIH AIKAHOB:
COCTaB, XUMUYECKOE CTPOCHHE,
bu3HYeCcKre 1 XUMHUYECKHE CBOWCTBA
(peakiu 3aMenieHust ¥ TOPeHus),
HAXO0XJICHHUE B IPUPO/IE, TTOTyICHUE U
IpUMEHEHUE

2.2 | HenpenenbHble
YIJIEBOJIOPOJIBL:
aJIKEeHBI, AJIKa/INCHBI,
AITKUHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUHN Psil. DTUIICH —
MPOCTEHIIINI MPEJICTAaBUTEND AJTKEHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
busznuecKre 1 XMMHYECKUE CBOMCTBA
(peakuuu TUIPUPOBAHUS,
raJIOreHUPOBAHUS, THIpATAIUH,

PackpbiBaTh CMBICT H3ydaeMBbIX
MTOHSATHUH (BBISBIISITH UX XapaKTePHbIS
MPU3HAKU), YCTAHABJIMBATh UX
B3aHIMOCBSI3b, UCIIOIb30BaTh
COOTBETCTBYIOIIUE MOHSITUS

IIPU OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILICHUN OPraHUYECKUX
COeIUHEHUMH.

Hcnonb30BaTh XMMUYECKYIO CUMBOJIUKY
JJIS1 COCTaBJICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIiéHHOoM) hopMysT OpraHuIeCKuX
BCILICCTB.

Y cranaBivMBaTh MPUHAJIE)KHOCTD
BEILIECTB K ONPEAECIEHHOMY KJIACCY




OKHUCJICHUS U TTOJIMMEPU3ALINH )
HaxO0XKJICHHE B MMPUPOJIE, OJTyICHUE U
MIPUMEHEHHUE.

Ankanuensl: 0Oyraauen-1,3 u
MeTuIoyTaaueH-1,3, xuMmuaeckoe
CTpPOEHHUE, PeaKIus MoJIMMepU3aIlnu,
MpUMEHEHME (JIJI1 CUHTE3a
MIPUPOHOTO U CHHTETUUECKOTO
Kay4dyKa U pE3UHBI).

AJIKHHBI: COCTaB U OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH P/,
ALIETWIIEH — IPOCTEUILINIA
MIPEJICTAaBUTEIIb AJTIKUHOB: COCTAB,
XUMHUUYECKOE CTPOCHHUE, (GPU3UICCKUE U
XUMUYECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHUSI, TAJIOTCHUPOBAHUS,
TUApATAIIMU TOPEHUSI ), HAaXO0XKICHUE

B IIPUPOJIE, MTOTyYEHNE U IPUMEHEHUE

2.3

Apomarnueckue
YIJI1€BOJOPOIBI

Apenbl: 0€H30J B TOTYO0J, COCTAaB,
XHMHUYECKOE CTPOCHHE MOJIEKYIT,
(bU3HYECKUEC U XUMUYCCKHE CBOMCTBA
(peakmuu raJOreHUPOBAHUS U
HUTPOBAHUSA), OTyUYCHHUE

U IpuMeHeHne. Biusaue 0eH3ona

Ha OpraHu3M YelioBeka. I eHeTnueckas
CBSI3b YIJICBOJIOPOIOB

YTJIEBOJIOPOJIOB 10 COCTaBY U
CTPOCHHIO, HAa3bIBATh UX

10 CUCTEMATHIECKON HOMEHKIIATYPE;
MIPUBOUTH TPUBHAIbHBIC HA3BAHUS
OTJICTILHBIX TIPEICTaBUTEICH
YIIIEBOOPOIOB.

OnpenensaTh BUILI XUMUYIECKOUN CBSI3U
B MOJIEKYJIaX yTJI€BOJIOPOJIOB;
XapaKTeprU30BaTh 3aBUCUIMOCTh
PEaKIIMOHHOM CTIOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPAaTHOCTHU
KOBQJICHTHOM CBSI3H.
XapakTepHu30BaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI TTOTYYEHUST TUTTHYHBIX
MIPEICTaBUTEIICH Pa3TMIHBIX KJIacCOB
yriIeBOJI0OPOI0B (METaHa, dTaHa,
ATUJIEHA, alleTuJieHa, Oyraauena -1,3,
OeH30:1a, TOJIyoJIa).

BBISABIATH TEHETUYECKYIO CBS3h MEKTY
YIIIEBOJIOPOJIAMH M TIOTBEPKIATh €€
HaJIMIue ypaBHECHUSIMHU
COOTBETCTBYIOIIUX XUMHUUECKUX
PEAKIMHI C UCITOJIb30BAHUEM

CTPYKTYPHBIX (POPMYII.




2.4

[IpuponHsie
MCTOYHUKHU
YIJIEBOAOPOJIOB U UX
nepepadboTKa

[Tpuponansiii ra3. [lonyTHbie HEDTAHBIE
ra3el. Hep1h 1 e€ mpoucxoxaeHue.
CnocoObI nepepaboTKH HEPTH:
MEPEeroHKa, KPEKUHT (TEPMHUYECKUH,
KatauTrudeckuii). [IpoayKTel
nepepaboTku HeTH, UX IPUMEHEHUE
B TIPOMBIIIJIEHHOCTH U B OBITY.
KameHHBI yronb U IPOAYKTHI €70
nepepadoTKH.

JKcrepuMeHTAIbHbIE METOAbI
U3y4eHHUs BellecTB

U UX NIPeBPallleHMIA:

e JlemoHCTpanuu:

— kosutekiuu «Hed1b» n «Yromby;

— BuaeopparmeHT «Bynkanuzamus
PE3UHBI.

e JlaGopaTopHbBIE OIBITHI:

— Ka4eCTBEHHOE OMpeJieJIeHue yriepoaa
Y BOJIOPOJIa B OPraHUYECKUX BEIIECTBAX;
— O03HAKOMJICHHUE C 00pa3iaMu
macTMace, Kay4uyKoB U PE3UHBI;

— MOJEIHUPOBAHUE MOJIEKYI
YIJIEBOAOPOJIOB U
raJIOr€HOITPOU3BO/IHBIX.

e [IpakTrueckue pabOThI:

No 1. TlonyueHnue 3ThiIeHa U U3y4EHUE
€r0 CBOMCTB.

XapakTtepu3oBaTb HICTOUHUKHU
YIJIEBOAOPOIHOTO ChIPbs (HEPTD,
MPUPOAHBIN Ta3, yroiib), CHOCOOBI UX
nepepaboTKU U MPAKTHUUECKOe
IIPUMEHEHUE NOJTy4aeMbIX IPOTYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — TPOBEJICHUE,
HaOJIIOJICHUE U ONMCAHNE XUMHUUYECKOT0
HKCIIEPUMEHTA (J1Ja0OpaTOPHBIE ONBITHI U
IpPaKTUYECKHE PpaboThI).

CnenoBatb npaBuiiaM 0€3011aCHON
paboThI B TabopaTopuu

IIPU UCTOJIb30BAHUH XUMUYECKON
MOCY/bl U 000PYOBaHUS, a TAKKE
npaBujiaM oOpallleHus ¢ BELECTBAaMU

B COOTBETCTBHM C HHCTPYKLUSMHU
BBITOJIHEHUS J1a00PaTOPHBIX OMBITOB U
MPAKTHUECKUX paboT MO MOTYyYEHHIO U
U3YUEHUIO OpPraHMYECKUX BEILLECTB.
[IpencraBnarh pe3yabTaThl
HKCIIEPUMEHTA B (hopMe 3aIUCH
YPAaBHEHHUM COOTBETCTBYIOIINX PEAKIINI
U JIeNIaTh BBIBO/IBI HA UX OCHOBE.
[IpoBOIUTE BBIUKMCIEHUS

JUISL ONIPENIETIEHUS] MOJIEKYJIIPHOM
(bopMyJibl OpraHMYECKOro BEIIECTBa,
M0 YPaBHEHUIO XUMUYECKON PEaKIUU.




e PacuérHrble 3amaun:

— OIIpeAeIICHUE MOJIEKYIIPHOU
(GhopMyJIbl OPraHUYECKOro BEIIECTBA

IO MacCOBBIM JOJIIM aTOMOB
XUMHUYECKUX JIEMEHTOB;

— PAacy€Thl 0 YPABHEHUIO XUMUYECKOU
peakuuun

CamMoCTOATENBHO ITAHUPOBATh U
OCYIIECTBJISITh CBOIO TO3HABATEILHYIO
JESATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B TPYNIIOBOM yueOHOM
NEeSTENbHOCTH

Hroro no pazgeny
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Pa3nen 3. Kuciopoacoaep:kamniue opranndecKue coeJHHeHu st

3.1

Cnouptel. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHOJI, XMMHUYECKOE
CTpoeHue, PU3NIECKue U XUMUYSCKUE
CBOMCTBA (peaKIuy ¢ aKTUBHBIMH
METaJlJIaMH, TaJIOT€HOBOIOPOIaMH,
ropeHue), npuMeHenue. Bogopoanas
CBs13b. DU3HOIIOTHUECKOE JICUCTBUE
METaHOJIa ¥ 3TAHOJIa Ha OPraHu3M
YyeJoBeKa.

MHOroaToMHbI€ CIIUPTHI: STUIICHTJIUKOIb
Y TJIMLEPUH, XUMAYECKOE CTPOEHHUE,
bu3nUecKre 1 XUMHIECKUE CBOMCTBA
(B3aMMOJICHCTBHE CO IICIIOYHBIMHU
METaJIaM¥, KAYECTBEHHAs PEaKIIUs
Ha MHOT'OATOMHBIE CITUPTHI).
DuU3HUO0JIOTHUECKOE ACUCTBUE

Ha Opra’usMm uesoseka. [Ipumenenne
JIMIEPUHA U STUJICHTJIUKOJISL.

PackpeIiBaTh CMBICT U3ydaeMBbIX
MOHATUH (BBIABIATD UX XapaKTEPHbIE
MIPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCB3b, UCII0JI30BATh
COOTBETCTBYIOIIUE MOHATHUSA

IIPU ONIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUN OPTraHUYECKUX
COCIMHEHUM.

Hcronp30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTABJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIIEHHOM) POPMYIT OPraHUYECKUX
BEILIECTB.

Y cranaBiuBaTh NPUHALJICKHOCTD
BEILIECTB K OIPEACICHHOMY KJIacCy
I10 COCTaBy U CTPOCHMIO, HAa3bIBATh UX
10 CUCTEMATUYECKOW HOMEHKJIIATYPE;
MPUBOJINTH TPUBHAIBHBIC HA3BAHUS




®enoin. CTpoeHHnEe MOJIEKYJIBI,
duznyecKkue U XMMHIECKHUE CBOWCTBA
¢denona. TokcuuHOCTh (peHOMa, €ro
(bU3HOIOTHYECKOE JEHCTBHE

Ha opraHus3M yenoneka. [I[pumenenue
dbeHona

3.2

AJbaeruabl.
KapOoHOBBIE KHCITOTHI.
CrnoxxHble 2Qpupbl

Anpaerunbl: GOpMaITbIETHT |
areTalIb/IeT U1, XAMUYECKOE CTPOCHHE,
buznYecKrue 1 XUMUIECKUE CBONCTBA
(peakiuu OKUCIICHHSI U BOCCTaHOBJICHUS,
Ka4eCTBCHHBIC PEaKIINN), TIOJTYICHUE U
pUMEHEHUE.

OIHOOCHOBHBIE TPEAETBHBIC
KapOOHOBBIE KMCIIOTBI: YKCYCHAs
KHCIIOTa, XUMHUYECKOE CTPOCHHUE,
bu3nUecKre 1 XMMHIECKUE CBOMCTBA
(oOmIme cBoMCTBA KUCIIOT, PeaKITus
sTepuUKAIIIN ), TIOTYIECHUE U
npuMmeHenne. CTeapuHOBas U OJICMHOBAs
KHUCJIOTHI KaK MPEJACTABUTEIH BBICIIINX
KapOOHOBBIX KHCIIOT. MbIJIa KaK COJIH
BBICIIINX KapOOHOBBIX KUCIIOT, UX
MoloIlIee AeHCTBUE.

CrnosxHble (pUpbI KaKk MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. [ uaponu3
CIIOKHBIX d(prpoB. XKupsl kak

OT/CJbHBIX MPEICTAaBUTENECH
KHUCJIOPOJACOAEPKALIUX COCTUHEHNM.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
npUMeHeHue, (U3nIecKue u
XUMHUYECKHUE CBOMCTBA, BAXKHEHIIINE
CIOCOOBI TTOJTYYEHUSI TUTTUYHBIX
MPEICTABUTEIIEN PA3IMYHBIX KJIACCOB
KUCJIOPOJICOAEPKAIINX COCTUHEHUIN
(MeTaHoNa, 3TaHONA, TJULIEPUHA,
denomna, hopmanbaeruia,
aleTAIbAETUAA, YKCYCHOU KUCIIOTHI,
[JIFOKO3bI, Caxapo3bl, KpaxMala,
I[EJUTI0JI03b1 ); BBISBIIATH TEHETUYECKYIO
CBSI3b MEXK]ly HUMHU M TTOATBEPKIATH €€
HAJINYKUE YPABHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUUECKHUX
PEAKILINHI C UCITOJIb30BAHUEM
CTPYKTYPHBIX (POPMYI.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHUE U IPUMEHEHUE )KUPOB,
XapaKkTEPU30BaTh UX 3HAUCHUE

JUISL KU3HEACATENbHOCTA OPTraHU3MOB.
Oco3HaBaTh ONACHOCTh BO3ACHCTBUS
HA JKUBBIC OPTaHU3MbI OIPEACICHHBIX
OpraHUYECKUX BELIECTB, MTOSCHITH

Ha IIpuMepax CrocoObl YMEHBIIIEHUS




IIPOU3BO/IHBIE TIIMLIEPUHA U BBICIIIAX
KapOOHOBBIX KHCIIOT. ['Maponn3 ;kUpoB

3.3

VrieBoasl

VYrneBosl: cocTaB, KiacCu(pUKaIus
yIJIeBOJIOB (MOHO-, TU- U
noyicaxapubl). ['moko3a —
MMPOCTEUIIINN MOHOCAXapU/I:
0COOEHHOCTHU CTPOCHHS MOJIEKYJIBL,
buznuecKre U XUMUIECKHIE CBOMCTBA
TJIIOKO3BI (B3aUMOACHCTBHUE

¢ ruapokcuom meau(ll), okucnenue
aMMHAYHBIM PaCTBOPOM OKCH/Ia
cepebpa(l), BoccranoBeHne, OpoKeHUE
TJIFOKO3bI), HAXOXKJIEHUE B TIPUPOJIE,
MIPUMEHEHHUE TIIFOKO3bI, OMOJIOTHYECKas
POJTb B KHU3HEIEATCTLHOCTH OPTaHU3Ma
yenoseka. PorocuHTe3. DpyKTo3a Kak
H30Mep TITFOKO3HI.

Caxapo3a — npejcTaBuTesb
JMCaXapu0B, TUIPOIN3 CaXxapo3kbl,
HaXO0XJICHUE B IPUPOJIC U PUMCHEHHUE.
Kpaxmai u 11euirono3a Kak mpupoaHbIe
MOJIMMEPBI: CTPOEHHE Kpaxmasa
LEJUTION03bI, PU3NYECKUE U XUMUYECKUE
CBOMCTBA KpaxmMaia (THApOIIu3,
KaueCTBEHHAS PEAKIIHs C HOIOM).
IKCNEPUMEHTAIbHbIE MeTOIbI
M3y4YeHHsI BellleCTB M UX NMpeBpAallleHui:

Y TIPEJIOTBPAILICHUS UX BPEAHOTO
BO3/ICHCTBHSI HA OPraHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIC
METO/Ibl I03HAHUS — MPOBEJICHUE,
HAOJII0/ICHNE U ONMUCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (J1JaOOPaTOPHBIE OMBITHI U
MpaKTHYECKHUe padoThl).

CrnenoBath paBuiIaM 0€30MacHOM
paboTHI B TaOOpaTOpUU

IPY UCTIOJIb30BAaHUHN XUMUYIECKOU
TIOCYIbI U 000PY/IOBaHUs, a TAKKE
npaBujiaM oOpalieHus ¢ BeleCTBaMu

B COOTBETCTBHH C HHCTPYKIIUSIMU
BBITIOJTHEHUS J1a00paTOPHBIX OIBITOB
Y TIPAKTUYECKUX PAOOT MO TOTYUEHHUIO
Y U3yYEHUIO OPraHUYeCKUX BEUIECTB.
[IpencraBnarh pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIUCH
ypaBHEHUH COOTBETCTBYIOUINX PEAKIIHA
M JIeTIaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOAUTDH BBIUUCTICHHUS

JUTSL OTIPENEIEHUS MOJIEKYJIIIPHON
(hopMyJIbl OpraHUYECKOro BEIIECTRA,
10 YPaBHEHUIO XUMUYECKON PEAKIINH.
CaMoCTOSITENIbHO MJIAHUPOBATh U
OCYILIECTBJISITh CBOIO [I03HABATEIbHYIO
JeSITeNbHOCTh; IPUHUMATh aKTUBHOE




e JlaGopaTopHbIE OMBITHI:

— FOpEHUE CIIUPTOB;

— B3aUMOJICHCTBHE TTULEPUHA

¢ ruapokcuaoM meau(1l);

— KaueCTBEHHBIC PEAKIIMU aJIbJICTH]IOB
(OKHuCIEeHME aMMHUAYHBIM PACTBOPOM
oKcHa cepedpa U TUAPOKCUIOM
meau(Il));

— B3aMMO/ICVICTBHE Kpaxmaia ¢ HOJO0M.
e [IpakTueckue pabOTHI:

Ne 2. CpoticTBa pacTBOpa yKCyCHOU
KHCJIOTHI.

e Pacuérnbie 3amaun:

— OIpeNENeHNEe MOJIEKYIISIPHOU
(bopMyJIbl OPraHUYECKOrO BEUIECTBA
110 MacCOBBIM JI0JIIM aTOMOB
XUMHUYECKHX 3JIEMEHTOB U 10 Macce
(0OBEMY) IPOAYKTOB CTOPAHMS;

— Pacy€Thl O YPABHEHUIO XUMHAYECKOU
peaxkuuu

y4acTHe B TPYIIOBON yueOHOM
NEeATeLHOCTH

Hroro no pazgeny
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Pa3nen 4. A3orconep:kaiiue Opranudeckue coelnHeH s

4.1

AMUHEBI.
AMUWUHOKHCJIOTEIL.
benku

3

AMUHBI: METWJIAMHUH — IIPOCTENIINI
IIPEACTABUTEIIb AMUHOB: COCTAB,
XUMHUYECKOE CTPOCHHUE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (peakinu

PackpbIBaTh CMBICIT H3ydaeMbIX
MOHSATUM (BBISIBJISITH UX XapaKTEPHbIE
MPU3HAKU), YCTAHABJIMBATh UX
B3aMMOCBSA3b, UCIIOJIb30BATh




C KMCJIOTaMU ¥ TOPEHUS ), HAXOXKACHHUE
B IpUPOAE. AMUHOKHCIIOTBI KaK

am(doTepHbIe OPraHUYECKUE COSTUHEHHUS.

dusnyeckue 1 XUMHYECKHE CBOMCTBA
aMUHOKHCJIOT (Ha MpuMepe TIIMINHA).
Bbuosornueckoe 3HaueHNEe aMUHOKHUCIIOT.
CHUHTE3 NENTUIO0B.

benku kak mpupoIHbIE TTOJTMMEPHI.
[lepBruuHasi, BTOpUYHAS U TPETHUIHAS
CTPYKTypa OelIKOB. XMMUYECKHE
CBOICTBA OCIIKOB: THAPOJIN3,
JIeHaTypalusi, KaueCTBEHHbIE peaKIuu
Ha OCJIKH.

IKCIePUMEHTAIbHbIE METOIbI
H3y4eHHsl BelleCTB M X NMpeBpallleH:
e JleMOHCTpanuu:

— JeHaTypaluys OCJIKOB IPU HarpeBaHUM;
— IIBETHBIC PEAKITUN OCIIKOB

COOTBETCTBYIOIIHNE MMOHSTHUS
MIPU ONKMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILLICHUN OPraHUYECKUX
COCIMHECHU M.

Hcnons30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSI COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIiéHHOoM) (GopMysT OpraHMIeCKUX
BEIIECTB.

OnpenensiTe NPUHAAICHKHOCTD BEILIECTB
K OIpeIeICHHOMY KJIacCy M0 COCTaBY U
CTPOCHHUIO, HAa3bIBATh UX

10 CUCTEMaTUYECKON HOMEHKIIATYypE;
MPUBOJUTH TPUBUAIbHBIC HA3BAHUS
OT/CJbHBIX MPEJACTABUTENIEH.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3ndecKue u
XUMUYECKUE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI TTOTYIEHUST TUTTHYHBIX
MpeACTaBUTEIICH a30TCOEPHKAITUX
COeIMHEHUH (METHJIaMUHA, TJIMINHA,
OCJIKOB).

OnuceiBaTh COCTaB, CTPYKTYDPY,
OCHOBHBIE CBOMCTBA OEIKOB; MOSICHATh
Ha pUMEpax 3HaUeHUE OEITKOB

JUTsl OpraHu3Ma 4esioBeKa.




Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl T03HAHUS — HAOII01aTh U
OIHMCBHIBATh JEMOHCTPALMOHHBIN
AKCIIEPUMEHT.

CamoCTOATENBHO ITAHUPOBATH U
OCYILECTBIISITh CBOKO [103HABATEIBHYIO
JESITEIbHOCTh; IPUHUMATh aKTUBHOE
y4acTHE B IPYNIOBOM yueOHOM
NeSTENbHOCTH

Htoro no pazneny

3

Pa3znes. 5. BoicokomosieKyJsipHbI€e COeTHHEHUS

5.1

IInacTmaccel.
Kayuyku. Bonokna

2

OCHOBHBIE TOHATHS] XUMUU
BBICOKOMOJIEKYJISIPHBIX COEUHEHHM:
MOHOMED, NMOJUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb ITOJIMMEpU3ALUU, CPEaHSA
MoJieKyJsipHas Macca. OCHOBHBIE
METObl CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COECIMHEHUH — MOJUMEpU3aLus U
ITOJINKOHACHCALUS.

[TnacTmaccsl (ITOJIMATHIIEH,
HIOJIUITPOIIHJIEH, TIOJIMBUHWIXJIOPU,
noyIMcTUpo). HaTypaibHbli 1
CUHTETUYECKUE KaydyKU
(OyTanreHOBbIH, XJOPOPEHOBBIN U
M30IPEeHOBbIN ). BonokHa: HaTypanbHbIe
(XJI0TIOK, EPCTh, MIENK),
MCKYCCTBEHHBIE (alI€TaTHOE BOJIOKHO,

BrageTts n3ydaeMbIMH XUMUYECKHUMHU
MOHATUSAMHU: PACKPBIBATH CMBICI
M3Yy4aeMbIX TOHITUI U IPUMEHSTh 3TH
IIOHATHS IIPU OIMCAHNUU COCTaBA U
CTPOEHUS BBICOKOMOJIEKYIISIPHBIX
OpPraHMYECKHUX BEILECTB,

111 OOBSICHEHHSI OT/IETbHBIX (DAKTOB U
SIBJIEHUM.

Hcnonp30BaTh XUMHUYECKYIO CHMBOJIUKY
I COCTaBJICHHS CTPYKTYPHBIX (POPMYTT
BEILIECTB U YPAaBHEHUN pEaKUi
MIOJIMMEPU3ALUN U IOJIUKOHACHCALINH.
OnuceiBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJ1ee pacpoCTPaHEHHBIX BUJIOB
IJIacTMAacc, BOJIOKOH; MPUMEHEHHE




BUCKO03a), CHHTETHUECKHE (KAaIlpOH U
JIaBCaH).

JKCNEePUMEHTAIBLHbIE METO/IbI
M3y4eHUs BellleCTB U UX NMpeBpalleHuii:
e JleMOHCTpauuu:

— O3HAaKOMJIEHHE ¢ 00pa3laMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMAcCC, Kay4yyKoB

B Pa3JIMYHBIX OTPACIIAX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HAOMIOAATh U
OIKCHIBATh IEMOHCTPALIMOHHBIN
SKCIIEPUMEHT

Htoro no pazneny

OBHIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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11 KJIACC

No
m\

HanmenoBanue
pa3aesioB U TEM
y4deOHOro nmpeamera

KomnnuecTBO
9acoB

[IporpamMmmHoOe conep:kaHue

OcHOBHBIE BUIBI ACSTEIBHOCTH
o0ydJaromuxcs

Paznen 1. Teopernueckue oc

HOBbBI XMMHUH

1.1

CrpoeHue aToMOB.
Ilepuonnueckuit
3aKOH U
[lepnonnueckas
CUCTEMA XUMUYECKUX
AIIEMEHTOB

JI.1. MeHnneneeBa

3

Xumnueckuit anement. Atom. Cocta
aTOMa, U30TOMbL. DIJIEKTPOHHAs
000J70YKa. DHEPreTUUeCcKne ypoBHH,
MOAYPOBHU. ATOMHbBIE OpOUTANH,

s-, p-, d-, f-amemenTe. OCOOCHHOCTH
pacrpeaeneHus 3J1eKTPOHOB

10 OpOUTAISIM B aTOMaX MaJIbIX U
OOJBIINX MEPUOAOB. DIECKTPOHHAS
KOH(HUTypalus aTOMOB.
[lepuoauueckuii 3aKOH U
[lepuonnueckas cucTeMa XMMUYECKUX
anemeHTOB JI. 1. Menneneena. Csizb
NEPUOJUYECKOr0 3aKOHA U
[leproguyeckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOU TEOpUEU
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX
Y CJIOKHBIX BEIIECTB MO Tpymnam u
neprojaM. 3Hau€HHUE MEPUOUYECKOTO
3aKOHA U CUCTEMBI XUMUYECKUX

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATHUM (BBISIBISITh UX XapaKTEPHbIC
MIPU3HAKHU ), yCTAaHABIUBATH UX
B3aMMOCBSI3b.

PackpsIBaTh CMBICI IEPUOAUYECKOTO
3akoHa JI. 1. MenneneeBa u
JEMOHCTPUPOBATH €TI0
CUCTEMATHU3UPYIOUIYIO,
OOBSICHUTEIBHYIO U TPOTHOCTUYECKYIO
GyHKUIHH.

XapakTepu30BaTh AIEKTPOHHOE
CTPOEHHUE aTOMOB XUMHYECKUX
31eMEeHTOB 1—4 nepuoaoB, HCIOIb3Ys
HOHSATHS S-, P-, 0-3JICKTPOHHBIC
opOUTAIIN, YHEPTETUICCKUE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTHU
M3MEHEHHS CBOMCTB XMMHUUYECKUX
DJIEMEHTOB U UX COCTUHEHUU

10 MEPUOJAM U rpyIIaM
[Tepuoanueckor CUCTEMBI

J1. . MenpaeneeBa




sanemeHToB /.M. Menneneena

B Pa3BUTHUU HAYKHU.
IKCIepUMEHTATbHbIE METOAbI
M3y4eHHsl BelleCTB U UX MpeBPallleHNH:
e JleMOHCTpauuu:

Buasr Tabmun «Ileproguyeckas cucrema
XUMHUUYECKHUX 3JIEMEHTOB

J.1. MenneneeBa»

1.2

CrpoeHue BelecTna.
MHoroob6pasue
BEIIICCTB

Crtpoenue BeliecTBa. XUMHUUECKas CBS3b.

Buasl (koBaJieHTHas! HEMOJISIpHAS U
NOJIsIpHAsi, MOHHAsI, METAJUTMYECKas) U
MEXaHU3MbI 00pa30BaHUS XUMHUUECKOU
CBs131 (OOMEHHBIN U TOHOPHO-
aK1enTopHbIi). BogopoaHas cBsi3b.
BanenTHOCTb.
DNeKTpoOoTpHUIaTeIbHOCTh. CTEneHb
okucieHus. KaTHOHbI U aHUOHBI.
BemecTBa MONEKYISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHHS.

3aKOH IMOCTOSIHCTBA COCTaBa BELIECTBA.
Tunbl KpUCTATIIMYECKUX PEMIETOK U
CBOIMCTBA BEIIECCTB.

[ToHsiTHE O QUCHIEPCHBIX CUCTEMAX.
Hctunnbie pacTBopbl. KomnuecTBeHHBIE
XapaKTEpUCTUKHU pacTBOPOB (MaccoBas
JIOJISL BEIIECTBA B PacTBOpE).

PackpbiBaTh CMBICT U3y4aeMBbIX
MOHATUM (BBIETSATH UX XapaKTePHbIC
MPU3HAKK) U IPUMEHSTh 3TH TOHATHUS
MIpY ONUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 00BICHEHUS OT/ICIbHBIX
(aKTOB U SBJICHUU.

Onpenenars BUIbl XUMUYECKOUN CBA3U
(KOBaJICHTHOM, HOHHOW,
METAJTMYECKOM, BOAOPOIHON)

B COCIMHEHUSIX; TUI KPUCTALITNYECKON
PEIETKN KOHKPETHOTO BEIIIECTBA.
Onpenenars BAICHTHOCTh U CTEIIEHb
OKHCJICHUSI XUMHUYCSCKHUX DJICMESHTOB

B COCIMHEHUSIX PA3JIMYHOIO COCTABA.
[TpoBOANTE BEIYUCIICHUS

C UCIOJIL30BaHUEM ITOHSTHS «MaccoBas
JI0JIsL BEIIECTBA B pACTBOPE».

Bianers u3ydaeMbIMU XUMUYECKUMU




Knaccudukaiiust HeopraHuuecKux
coenuHeHu. Homenkiarypa
HEOPraHUYECKHUX BEILIECTB.
IKCIepUMEHTATbHbIE METOAbI
H3y4eHUs BelleCTB U UX MpeBPaLleHU:
e JleMOHCTpanuu:

— MOJENN KPUCTAUIMYECKUX PEIIETOK.
e PacuérHble 3a7a4n:

— PAcyYEeThl C UCHOJIb30BAHUEM MOHSTUSA
«MaccoBast J0JIsI pACTBOPEHHOTO
BCILICCTBA»

1.3

XUMHYECKUE
peakuuu

Xumnueckas peakiusi. Kimaccudukarms
XUMUYECKUX PEAKLINI B HEOPraHUYECKON
Y OPraHUYECKON XMMUU. 3aKOH
COXpaHEHHsI MacChl BELIECTB; 3aKOH
COXpaHEHHUsI ¥ TIPEBPAILCHUS] SHEPTUU
MIPU XUMUYECKUX PEaKITUsIX.

CKOpOCTh peakiuu, €e 3aBUCUMOCTb

OT pa3nu4HbIX (hakTopoB. OOpaTuMbIe
peakiuu. XUMUYECKOE PABHOBECHE.
@aKTOpBI, BIUSIONINE HA COCTOSTHUE
XUMHYECKOTO paBHOBECHSI.

[Tpunnun Jle [laTenbe.
DIEKTPONUTUYECKAS] TUCCOLUALTHSI.
CunpHble 1 cnalble 3nekTponuThl. Cpena
BOJIHBIX paCTBOPOB BEUIECTB: KUCIIas,
HEeUTpasbHasi, mmeiouHas. BomopoaHbiit

MTOHATHUSMH.
OOBICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakiny OT Pa3IuIHbIX
(hakTopoB.

OrnpenensiTe XapakTep CMEIICHUs
XUMHUYECKOTr0 pABHOBECHSI

B 3aBUCUMOCTH OT BHELIHETO
BozericTBus (mpuniun Jle Hlatense).
CocTaBisTh ypaBHEHUS peaKIuil
Pa3IMYHBIX TUIIOB; MOJIHBIEC U
COKpAIlEHHbIE YPABHEHUS PEAKLINI
MOHHOTO OOMEHa, YUUTHIBasl yCIOBHUS,
MIPU KOTOPBIX ITH PEAKIIUHU UIYT

710 KOHII.

Hcnonb30BaTh €CTECTBEHHO-HAYUYHbBIE
METO/IbI IO3HAHUS — MPOBEJICHUE,
HAOJII0/ICHUE U OMHUCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAIMOHHBIE U
71a00paTOpPHBIE OMBITHI, MTPAKTHUECKUE
paboThI): TIO ONPEETECHUIO CPEJIbI
BOJIHBIX PACTBOPOB BEIIECTB, PEAKIIHA
MOHHOT'0 OOMEHA, BIUSHUIO Pa3IMYHBIX
(bakTOpPOB Ha CKOPOCTh PEAKIIUH.
CrnenoBatrh npaBuiiaM MOJIb30BaHUS
XUMHUYECKOMN MOCY10 1 Tab0OpaTOpHBIM
000pyI0BaHHUEM.

IIpencraBisaTs pe3ynabTaThl




nokazateib (pH) pactBopa. Peakiiuu
MOHHOI0 0OMEHa B OPraHUYeCKON U
HEOPraHWYECKON XMMUHU.
OKUCIUTENBHO-BOCCTAHOBUTEIILHbBIC
peakuuu. [Tonsitue 06 anexkTponusze
pacIIaBOB U PaCTBOPOB COJIEH.

[IpumeHeHue 3J1eKTposn3a.
IKCIEePUMEHTATbHbIE MeTOIbI

U3Yy4YeHMsI BellleCTB M UX NMpeBpPAallleHui:

e JleMOHCTpaluu:

— pazioKeHHe MePOKCUAA BOJAOPOAa
B IPUCYTCTBUH KaTaJI3aTopa.

e JlaGopaTtopHbI€ OMBITHI:

— IPOBEAECHUE PEAKLIMHA MOHHOIO
oOMeHa;

— ompezesieHue cpeabl pacTBOPOB
BEIIECTB C MTOMOIIBI0 YHUBEPCATIHHOTO
WHIUKATOPA.

e [IpakTueckue pabOTHI:

No 1. BnausiHue paznudHbIX (akTopoB
Ha CKOPOCTh XUMHUYECKON peaKITiu.
e Pacuérnsie 3anaun:

— PACUYCTHhI 110 YPABHCHUAM XUMHNYCCKHUX

peaKkuuii, B TOM YHCIIE
TEPMOXUMUYECKUE PACYETHI

XUMHUYECKOT0 IKCIIEpUMEHTa B (popme
3alMCH YPAaBHEHHUH COOTBETCTBYIOITUX
PEaKInii U JIeNaTh BBIBOJBI HA UX
OCHOBE.

[TpoBOaUTE BEIUKCICHUS

0 YPaBHEHHUSAM XUMHUYECKUX PEAKIIU,
B TOM YHCJIE TEPMOXUMHUYECKUE
pacu€Thl

Hroro no pazgeny
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Paznen 2. Heopranuveckasi Xumusi

2.1

MeTtauibl

6

Mertamnsl. [lonoxenune MeTamios

B [leproanyeckoii cucreMe XMuMHYECKUX
aeMeHTOB. OCOOCHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MeTtauioB. O0mue Gpuzndecknue CBOiCTBA
MeTaioB. [IpumeHnenne MeTamion

B OBITY, pupojie u TexHuke. CriiaBsl
METaJIOB. DJIEKTPOXUMHYECKUH PAJT
HanpspKeHUN MeTauioB. O01Me crocoOb
nosyyenus Mmetauios. Kopposus
MeTaioB. CiocoObl 3alIUThI

OT KOPPO3HUH.

OO01as xapakTepucTUKa METAILIIOB
rnaBHbIX oArpymnn (IA-rpymnma,
ITA-rpynna) Ilepuoauueckoil cucTeMsl
XUMHUYECKUX IJIEMEHTOB. AJTFOMUHHM.
AmM@oTepHbie CBOMCTBA OKCUJIA U
THIPOKCHUIA ATFOMUHUSL.

OO011as xapakTepUCTUKA METAILIIOB
no6ouHbIX noarpymi (b-rpyrmm)
[leprogudeckoit CHCTEeMbl XUMHYECKUX
9JIEMEHTOB: MEJIb, IIMHK, XPOM, KEJIe30.
Baxwueiimme coequHEHU METAIIIIOB
(OKCHUIBI, TUIPOKCHU/IBI, COJIN).
IKCNEPUMEHTAIbHbIE MeTOIbI
U3Y4YeHMsI BellleCTB M X NMpeBpAallleHuit:

PackpbIiBaTh CMBICT N3y4aEeMbIX
MOHSATUM (BBIJIETSATh UX XapaKTePHbIC
MIPU3HAKH) U IPUMEHSTD 3TH TTOHSATHS
NPy ONUCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JIJI1 OOBSICHCHUS OTACIIBHBIX
(haKkTOB M SIBJICHUM.

OOBSCHITH O0IIME 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB DJIEMEHTOB —
METAJJIOB U UX COEAMHEHUM C yUETOM
CTPOCHHUSI UX aTOMOB U MOJI0XKCHUS

B [lepuonnueckon cucreme
XUMHYECKUX IJIECMEHTOB

. 1. Menneneena.

XapakTepu3oBaTh (OMHUCHIBATH) 00IIIHE
XUMHYECKHE CBOMCTBA METAJIJIOB, UX
BOXKHEUIINX COEAUHEHUH, IOATBEPK s
ATO ONKMCAHUE IPUMEPAMHU YPaBHEHUM
COOTBETCTBYIOIINX XUMUUYECKUX
pEeaKuii; MPUMEHECHUE METAJJIOB

B Pa3JIMYHBIX 00J1aCTIX, a TAKXKE
HCTIOJIb30BaHUE UX JJISI CO3AaHUs
COBPEMEHHBIX MaTEPHUaJIOB U
TEXHOJIOTHA.

OnwuceIBaTh CIOCOOBI 3AIUTH METAIJIOB
OT KOPPO3UH.

PackpbiBaTh CyIIIHOCTh OKUCIUTEIBHO-




e JlemOHCTpanuu:

— KOJUIeKUusl «MeTasuibl U CIUIaBbD».

e JlaGopaTopHbI€ OIBITHI:

— B3aUMOJICHCTBHE TUIPOKCUAA
ATIOMUHUS C pACTBOPAMH KUCIIOT U
HICJIOUCH

— KaueCTBEHHbIEC PEAKLIMH Ha KATUOHBI
METaJJIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemenue skcniepuMeHTaIbHBIX
3a/1a4 1o TeMe «MeTayb».

e PacuérHeble 3anaun:

— pacueTsl Macchl (00beMa, KOIMYECTBA
BEIIECTBA) MPOAYKTA peaKklu, €Cliu
OJTHO M3 BELIECTB JaHO B BUJIE PacTBOpA
C OIPEIIECIIEHHOW MAacCCOBOU J0JIEN
PacTBOPEHHOI'O BEILIECTBA

BOCCTAHOBUTEJIBHBIX PEAKLIUN
MOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOT O OajlaHCa ATUX PEAKLIMIA.
[IpoBoauTh peakuumy,
MOATBEPKAAOIINE XapaKTepHbIE
CBOMCTBA U3Y4aeMbIX BELIECTB,
pacrio3HaBaTh ONBITHBIM YTEM HOHBI
METAJUIOB, IPUCYTCTBYIOLINE B BOJAHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — TPOBEICHUE,
HAOJII0/ICHUE U ONTHCAaHNUE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAI[MOHHBIE U
71a00paTOpHBIE OMBITHI, MPAKTHUECKUE
paboThI).

[IpencraBiATh pe3ynbTaThl
XMUMHUYECKOTO SKCIIEpUMEHTa B popme
3aIliCU YPAaBHEHUH COOTBETCTBYIOIUX
peaKuuii U JenaTh BbIBOABI HA UX
OCHOBE.

CrnenoBarh npaBUiaM MOJIb30BAHUS
XUMHUYECKOH MOCYA01 U TaOOPaTOPHBIM
000pyI0BaHUEM.

[IpoBOIUTE BBIUKMCIEHUS

10 YPaBHEHUSIM XUMHUYECKUX PEAKIU.
CaMOCTOSITENIHO TUIAHUPOBATh U
OCYIIECTBJISITh CBOIO TO3HABATENLHYIO




NEeATEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B TPYNIIOBOM y4eOHOM
NEATEITbHOCTU

2.2

Hemerainber

Hemeranael. IlonoxxeHne HeMeTaIOB
B [lepuoguueckoil cucteMe XUMUYECKUX
sanemenToB JI.1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyecKue CBOMCTBAa HEMETAJIOB.
AJIOTpONUs HEMETAIOB (Ha IpUMepe
KHCJIOpoJia, cephl, hocdopa u yriaeposaa).
XHUMHUYECKHE CBOMCTBA BaXKHEUIIIMX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbocdopa, yriepona u KpeMHHUS).
Oxcuasl HEMETaJIO0B.
Kucnopoacoaep:xamiue KucioThbl.
Bopopoansie coemHeHus

HEMETAaJIJIOB.

IKCNEPUMEHTAIbHbIE METOIbI
H3y4YeHHs BellecTB

U MX NpeBpallleHH:

e J[eMOHCTpaluu:

— o0paslibl HEMETAJIIOB;

— B3aUMOJCHCTBUE MEAHU C a30THOM
KUCJIOTOM PA3JIMYHON KOHIICHTPAIUH.

e JlaGopaTopHbI€ OMBITHI:

— KAQUECTBEHHBIE PEAKIIMU HA AaHUOHBI U
KaTMOH aMMOHHUS.

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBIACIATH UX XapaKTEepHbIE
MIPU3HAKU) U IPUMEHSTh 3TU MTOHATHS
IIPYU OIMCAaHWUU COCTaBa U CTPOEHUS
BEIIECTB, AJIs1 OObSICHEHUS OT/ICIbHbBIX
(baKTOB U SIBICHUH.

OOBACHATD 00IIHE 3aKOHOMEPHOCTH

B UBMEHEHNUH CBOMCTB HEMETAJIJIOB M X
COCIMHEHUN C YUETOM CTPOEHUS UX
aTOMOB U IOJIOKEHUS

B [Iepnonnueckou cucreme
XUMHUYECKUX JIEMEHTOB

J1. 1. Menneneena.

XapakTepusoBath (OMUCHIBATH) 00IIINE
XUMHUYECKHE CBOMCTBA HEMETAIIIOB, UX
BAKHEUIIINX COCTMHEHUH, TTOATBEPKIAst
ATO ONHCAHUE TPUMEPAMHU YPABHEHHUI
COOTBETCTBYIOIINX XUMHUUYECKUX
peaKkuuil.

XapakTepu3oBaTh BIUSHUE HEMETAILIIOB
Y UX COEAMHEHUI Ha )KUBBIC
OpPraHMW3MBbI; ONMCHIBATH IPUMEHEHHE

B PA3JIMYHBIX 00JACTAX MPAKTUYECKON
JEeSITENbHOCTH YEJIOBEKa.




e [IpakTrueckue pabOTHI:

Ne 3. Pemenue skcriepuMeHTaIbHBIX
3ama4 1o teme «Hemertammboy.

e PacuéTHEIe 3agaun:

— pacyeThl MacChl BEIIECTBA

WM 00beMa ra3oB M0 U3BECTHOMY
KOJINYECTBY BELIECTBA, MACCE UIIU
00BbEMY OTHOTO U3 YJaCTBYIOIIUX

B pEaKlLMU BEUIECTB; pacueThl MaCChl
(o0BeMa, KoJIMYecTBa BEIIECTBA)
IPOAYKTOB PEAKIIMU, €CIIA OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPraHUYECKUX U
OpPTaHHYECKUX
BEIIECTB

Heoprannueckue n oprann4eckue
KUCI0Thl. Heopranmueckue u
OpraHu4YecKue OCHOBaHUS. AMQoOTepHbIE
HEOPraHWYECKHUE U OPraHUYECKHUE
coequHeHus. | eHeTnueckas CBSI3b
HEOPraHUYECKUX U OPTraHUYECKUX
BEILIECCTB

[TonTBepxkaaTh CylnieCTBOBAHUE
TEHETUYECKOU CBSI3U MEXKIY
HEOPraHUYECKUMHU BEIIECTBAMU

C ITIOMOLIBI0 YPABHEHUH
COOTBETCTBYIOIINX XUMUYECKUX
PEAKIIUH.

PackpsiBaTh CYIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIINI
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OajlaHCca ATUX PEaKIUi.
[IpoBoAUTE peakuuy,
MOATBEPKIAIOIIUE XapaKTEPHbIE
CBOICTBA U3y4acMbIX BEIIECTB,
pacno3HaBaTh ONBITHBIM MYTEM
AHUOHBI, PUCYTCTBYIOIINE B BOJIHBIX
pacTBoOpax.

Hcnonbs3oBaTh €CTECTBEHHO-HAYUHbBIC
METO/bI IO3HAHUSA — IPOBEJCHHUE,
HaOJFOICHUE U OTTMCAaHNE XUMHUUIECKOTO
AKCIEPUMEHTA (IEMOHCTPAIMOHHBIE U
1abopaTOPHBIC OMBITHI, TPAKTUIECKUC
paboThI).

[IpencraBisaTh pe3yapTaThbl
XUMHUYECKOT0 PKCIIepUMEHTa B hopme
3aMMCU YPaBHEHUN COOTBETCTBYIOIIUX
peakiuil U aenaTh BEIBOABI HA X
OCHOBE.




CrnenoBaTh mpaBUjIaM MOJTb30BAHUS
XUMHYECKOH MOCYA01 U TaOOPaTOPHBIM
000pyI0BaHHUEM.

[TpoBOIUTH BEIUKCIICHUS

10 YPaBHCHUSM XMMHUYECKUX PEaKIUil.
CamoCTOATENBHO ITAHUPOBATH U
OCYILECTBJISITh CBOIO TO3HABATEIBHYIO
IeSTeNbHOCTD; IPUHUMATh AKTHBHOE
y4acTHUe B IPYNIOBON yueOHOM
JesTeIbHOCTH

Hroro no pazneny 17
Pasznea 3. XumMus H ;KU3HL
3.1. | XuMus ¥ )KU3Hb 4 Ponb xumuu B obecrieueHuu PackpsiBaTh poJib XUMHUU B PEIICHUH

DKOJIOTUYECKOU, IHEPTETUUECKON U
MUIIEBOM 0€30MaCHOCTH, Pa3BUTUHU
MenuiuHel. [ToHsITHE 0 HAyYHBIX
MeTO/laX MO3HAHUs BEIIECTB U
XUMHUYECKUX PEAKLIUH.

[TpencraBnenus 06 00X HAYYHBIX
MPUHIUANAX TPOMBIIIIIEHHOT O TOJY4eHUS
BOKHEUIINX BeleCTB (Ha MpuMepax
MIPOM3BOJICTBA aMMHaKa, CEPHON
KHUCIIOTHI, METAHOJIA).

YenoBek B MUpE BEIIECTB, MATEPUAJIOB U
XUMHUUYECKUX PEAKIUN: XUMUS U
3JI0POBBE YEJIOBEKA; MpaBHIa
UCII0JIb30BAHUS JIEKAPCTBEHHBIX

DHEPreTUYECKUX, CBIPhEBBIX U
HKOJIOTUYECKUX MPOOJIEM YEIOBEYECTRA,
OIHMCHIBATh OCHOBHBIC HAITPaBJICHUS
pa3BUTHS XUMHUUYECKON HAYKU U
TEXHOJIOTHH.

[IpumensTh npaBuiia 6€30MacHOro
oOpaIleHus ¢ BEeIeCTBAMH,
UCTIOJIh3yEMbIMHU B TIOBCETHEBHOMN
’KU3HU, TIPaBUJIa MIOBEICHUS B LIEJISIX
cOepexeHUs 30POBbs U OKPYKaIOLIEH
MIPUPOTHON CPEJIbl; TOHNUMATh BPE.T
(omacHOCTB) BO3JICMCTBHS Ha KUBBHIC
OpPTraHW3MBbI ONIPEICIICHHBIX BEIECTB
cMbich nokazarens [TJK, moscHsTh




npenaparoB; MpaBuJia 6€301MacHOro
WCIIO0JIb30BaHUS MpEnapaToB OBITOBOM
XMMHU B IOBCEAHEBHOU KM3HU. bBITOBAs
XHMHUYECKasi TPaMOTHOCTh

Ha TIpUMepax CIocoObl YMEHBIIICHHS U
MIPEeIOTBPAIICHHS X BPEAHOTO
BO3JICHCTBU.

AHaIM3UpoBaTh U KPUTHICCKU
OILICHMBATh WH(OPMAITHIO, CBI3aHHYIO
C XUMHYECKUMU TIPOIECCaMU U UX
BJIUSIHAEM Ha COCTOSIHUE OKPYIKAIOIIEH
Cpelpl.

Hcnonb30BaTh MOTy4dEeHHBIE 3HAHUS U
MIPEICTaBIICHUS O chepax
JESTENBHOCTH, CBA3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJIOTHUSMH, KaK
OCHOBY JIJIsl OPUEHTAIIMU B BHIOOpE
cBoelt Oynymieit mpodeccuoHaIbHON
NeSITETbHOCTH.

[IpuHuMaTh yyactrie B 00CYXIEHUU
po0JIeM XMMHUYECKOM B SKOJIOTHUECKOM
HaIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIMIO IO MPoOIeMe U
npejsiaratb BO3MOXKHBIE TTyTH €€
pelieHus

Htoro no pazneny

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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