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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma o XMMUU Ha YPOBHE CPEeIHETO 00IIero 00pa3oBaHus pa3padoTaHa Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 oOpazoBaHuM B
Poccwiickoit denepannmy, TpeOOBaHNHN K pe3ynbTaTaM 0CBOSHHS (hefepatbHOI 00pa3oBaTebHON MPOrpaMMBbl cpeqHero obmero oopazosanus (POII COO),
npencraBieHHbIX B @enepanbHOM rocynapcTBeHHOM obpaszoBareiabHoM ctangapte COO, ¢ yuérom KoHnenuu npemnoaaBanus yaeOHOTo npeaMera « XUMUs» B
o0pazoBaTebHBIX Opranu3anusix Poccuiickoit @enepanyu, peanu3yonx OCHOBHbIE 00pa3oBaTeNbHbIE TPOrPaMMBbl, U OCHOBHBIX NONOKeHUH «CTparernn
pasButus Boctimtanus B Poccuiickoit @enepanuu Ha nepuox 10 2025 roxa» (Pacnopsukenne [IpaBurensctea PO ot 29.05. 2015 Ne 996 - p.) OcHOBY OIX0/I0B K
pa3paboTKe MPOrpamMMBbl 10 XUMHUH, K ONIPEeSICHHIO 00Iel cTpaTernd 00y4eH s, BOCHUTAHHS U pa3BUTHSA 00yUarOIUXCs CPeICTBAMU Y4eOHOTO IpeaMeTa
«Xnmus» st 10—11 xmaccoB Ha 6a30BOM ypOBHE COCTaBWIIHM KOHIeNTyanbHbIe mosoxkenns @I'OC COO o B3anMo00yCcIOBIEHHOCTH TIeTiel, CoepikaHus,
pe3ybpTaTOB O0YUYCHHUS U TPEOOBAHHUN K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB. B COOTBETCTBUH C JaHHBIMH MOJOXCHUSMU MPOTpaMMa 1Mo XUMHUU (6a30BbIi YPOBEHb )
Ha YpOBHE CpEJHEro o01ero o0pa3oBaHus: yCTaHABIMBAET 00s3aTeNIbHOE (MHBAPHAHTHOE) MIPEAMETHOE COJIEpKAHUE, OTPEIENISIET KOTHIECTBEHHBIE U
Ka4eCTBEHHBIC €r0 XapaKTEePUCTUKU Ha KAKJOM 3Tarle U3ydeHHUs MpeMeTa, IPeayCMaTPUBACT MPUHITUITBI CTPYKTYPHUPOBAHUS COICPIKAHHS U PACTIPEICIICHUS €ro 10
KJlaccaM, OCHOBHBIM pa3JieliaM H TeMaM Kypca;

®enepanpHas padouas nmporpamma | Xumus. 10—11 kmaccsl (0a30BBIN yPOBEHB) Ma&T MPUMEPHOE pacipeielieHne yaeOHbIX YacoB 10 TEMaTHIECKUM pa3zeliam,
PEKOMEHAYCT NPUMEPHYIO MOCICAOBATCIbHOCTS N3YUCHHA OTACIBHBIX TEM KypcCa C y‘IéTOM MCKIIPEAMETHBIX U BHYTPUIIPECAMETHBIX CBH3CI71, JJIOIT'MKH yqeGHoro
nporecca, BO3pacTHBIX 0coOeHHOCTeH oOyuaromuxcs 10—11 kiaaccoB; JaéT METOIMYECKYIO HHTEPIPETAIHIO TIeIel H3yUeHHUs TpeMeTa Ha YPOBHE COBPEMEHHBIX
NPUOPUTETOB B CUCTEME CPETHET0 001Iero o0pa3oBaHus, ColepKaTeIbHON XapaKTePUCTHKH IUIAHUPYEMBIX PEe3yJIbTaTOB OCBOSHHSI OCHOBHOW 00pa30BaTeIbHOM
ImporpaMmsbl CpE€aHETO OGH.[GFO 06pa3OBaHI/I$I (J'II/I‘IHOCTHBIX, METaNpCIMETHBIX, HpeI[MeTHBIX), OCHOBHBIX BUI0OB y‘Ie6HO-HO3HaBaTeJ’IBHOI7[ JACATCIIbHOCTHU
00ydaroIerocs 1o OCBOGHHIO CoiepkaHus peamera. [1o BceM Ha3BaHHBIM MMO3HIMSM B ITPOTpaMMe 110 XMMHUH COOJIFOJICHA IIPEEMCTBEHHOCTh C (he/iepalIbHOM
pabodeii mporpaMmoii OCHOBHOI'O 0011Iero 00pa3oBaHus 1Mo xumun (1711 8—9 KaccoB 00pa30BaTeNbHBIX OpraHU3allni, 0a30BbIi YPOBEHB). XUMHUYECKOE
o0pazoBaHue, 0Jy4aeMoe BEIITYCKHUKAaMH 00111e00pa30BaTeIbHOM OpraHu3alii, sBISETCS HEOThEMIEMON YacThi0 X 00pa3oBaHHOCTH. OHO CITYKHUT
3aBEPIIAIOIINM ATATIOM PEATU3alUH Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX IIEHHOCTEH, IPUCYIINX ETOCTHON CHCTEME XUMHYIECKOT0
o0pa3oBaHus. DTH IIEHHOCTH KacaroTcs O3HaHUsI 3aKOHOB IPUPO/IbI, POPMUPOBAHHSI MUPOBO33PEHUS B O0IICH KYJIBTYpBI YEIOBEKA, & TAKIKE SKOJIOTHUECKH
000CHOBAaHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U IPUPOIHOH cpene. Peannzyercss xumuyeckoe oOpa3oBaHie 00yHarOIUXCsl Ha YPOBHE CPEJHETO OOIIEro
00pa3oBaHUs CPEICTBAMH y4eOHOTO TIpeIMeTa « XUMHS», COJIEPKaHNE U TIOCTPOCHIE KOTOPOTO ONpPE/IeNIeHbI B TPOTpaMMe I10 XMMHUU C YIETOM CeIM(UKU HAyKH
XUMUH, ¢€ 3HAUCHISI B TIO3HAHUH MIPUPOJLI U B MaTEPHATBLHOMN KM3HU OOIIECTBA, a TAKXKE C YIETOM OOIIMX IENeH U MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE
COCTOSIHME CHUCTEMBI cpeiHero obmiero oopaszosanus B Poccuiickoit @enepaunu. Tak, Hanpumep, npu GOPMUPOBAHUN COAEPIKAHUS MTPEeAMETa « XUMUS YUTEHBI
CJICAYIOIIHE ITOJIOXKEHUA O CHCHI/I(bI/IKe 1 3HAYCHUHN HAYKU XUMHWHU. XHUMHA KaK dJIEMEHT CUCTEMBI €CTECTBEHHBIX HayK urpaecr OC06yIO pOJb B COBpeMeHHOﬁ
UUBUIN3AINHY, B CO3/IaHUHM HOBOH 0a3bl MaTepuanbHON KyabTypel. OHa BHOCUT CBOM BKJIaJl B (POPMUpPOBaHKE PalMOHATIBHOTO HAYYHOTO MBILIICHHS, B CO3aHUE
IEJIOCTHOTO TIPEJICTaBICHHS 00 OKPYKAIOIIEM MHPE KaK O €JIMHCTBE MIPUPOBI H YEIOBEKa, KOTOpoe (hOpMHUPYETCsl B XUMHUH HA OCHOBE IOHUMAHWSI BEIIECTBEHHOTO
COCTaBa OKPYIKAIOIIETO MUPa, OCO3HAHUS B3aUMOCBSI3H MEXJTy CTPOCHUEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXHBIMH O0JIACTSIMU TIPUMEHeHHs. TecHO
B3aWMOJIEHCTBYS C IPYTUMH €CTECTBEHHBIMH HAYKaMH, XUMHS CTajla HEOTHEMIIEMOW YaCThI0 MUPOBOH KYJIbTYphl, HEOOXOANMBIM YCIOBHEM YCIEIIHOTO TPya U
’KM3HU KXJ0T0 WwieHa obmecTBa. CoBpeMeHHass XUMHS KaKk HayKa CO3MIaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTHH HallpaBiieHa Ha PeIleHHe III00abHbBIX TPo0iIeM
YCTOMYMBOTO pa3BUTHA YEJIOBEUECTBA — CHIPHEBOM, SHEPTETHUECKOH, MTUIIEBOW, SKOJIOTHIECKON O€30IaCHOCTH U OXPaHbI 310POBbS.



B cooTBeTcTBHY ¢ O0IIMMY ENISIMU U IPUHITUITAMU CPEIHETO 00IIeTo 00pa3oBaHusl cojepikanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIiA ypOBEHb
W3yUYCHHS) OPUCHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOJTOTOBKY 00yJaroIuXcs, HEOOXOAUMYIO UM JUIsl BBIPAOOTKH MUPOBO33PEHYECKUX
OPUCHTHPOB, YCIICITHOTO BKIIOYCHHS B )KU3Hb COIIUYMA, MPOIOJKCHHS 00pa30BaHUs B Pa3IMYHBIX 00J1aCTIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XMUMUEH.
CocTaBNSIONMHA TIPEIMETa « XUMHUS» SBISIOTCS 0a30Bbie Kypchl — «Opranndeckas XuMusi» u «O0Ias 1 HeopraHndeckast XUMHsD», OCHOBHBIM KOMITOHCHTOM
COJIEpIKaHUS KOTOPBIX SBJISIFOTCSI OCHOBEI 0a30BOM HAYKH: CUCTEMa 3HAHUN TI0 HEOPraHUYECKON XUMUH (C BKIFOUCHHUEM 3HAHUU U3 O0IICH XUMUH) U OPraHu4eCKOM
xumun. @OpMHUPOBaHKE JAHHOW CUCTEMbI 3HAHUH MPU U3YYCHUU MpeaMeTa 00eCreunBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000Pa3Hsl BEIIECTB HA OCHOBE
OOIINX TOHATHH, 3aKOHOB 1 Teopuit xumun. CTpyKTypa coaepxaHust KypcoB — «Opraamdaeckast XuMus» 1 «O0ImIas 1 HeopraHudeckas XuMus» chopMupoBaHa B
MporpaMMe 1o XUMHUHU Ha OCHOBE CHCTEMHOTO MOJIX0/Ia K M3YYCHHIO YIeOHOT0 MaTepraia u 00yCIOBIeHA UCTOPHUUECKA 00OCHOBAaHHBIM Pa3BUTHEM 3HAHUIA HA
OTpeIeIEHHBIX TEOPETHUYECKHUX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XUMHHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KITACCHUECKOW TEOPUH CTPOCHHUS
OpPraHNYECKHX COCIMHECHUH, a TAKIKE HA YPOBHE CTCPEOXUMHUYUCCKUX U ANEKTPOHHBIX MPEICTABICHUN O CTpoeHHHU BelecTB. CBeieHus 00 M3y4aeMbIX B Kypce
BCIIECTBax AAKOTCA B PA3BUTHUU — OT YIJICBOAOPOAOB 0 CIOXKHBIX OHMOJIOTHYECKH aKTUBHBIX COCHHHCHHﬁ. B Kypce OpFaHH‘IeCKOﬁ XUMUH NTOJTYyHarOT Pa3BUTUC
c(OopMHPOBaHHBIC HA YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHusl EPBOHAYAIBHBIC TPECTABICHUS O XUMHUYECKON CBSI3H, KITACCU(PHUKANMOHHBIX MTPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUIECKOH peakunu. [1o7] HOBBIM yriioM 3peHHs B TIpeAMETe «XUMHsD» 0230BOTO YPOBHS pacCMaTpUBAETCS
W3y4YCHHBIH HA YPOBHE OCHOBHOTO OOINEro 00pa30BaHus TCOPETUUCCKUIT MaTepran U (HaKTOJIOTHIECKUE CBEACHHUS O BEIECTBAX U XUMHYECKOH peakiyu. Tak, B
YacTHOCTH, B Kypce «O0mIasi 1 HeOpraHuvecKas XUuMHUsD 00yJaroInuMcsl TPeJOCTaBISETC BO3MOXKHOCTh OCO3HATh 3HAYCHUE MTEPHOTUICCKOTO 3aKOHA ¢
00IIEeTEOPETUICCKUX ¥ METO/IOJIOTUICCKHX MMO3UIIUH, NTy0Ke MOHATh HCTOPUYECKOE 3MEHEHHE (DYHKITUI 3TOr0 3aKOHA — OT 0000MIaroIIel 10 00bICHSIOIMIEH 1
nporuo3upyronieid. EnnHas cuctema 3HaHUI 0 BAXKHEHIIINX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOHCTBAX U MPHUMEHEHHH, & TAKIKE O XUMHUYECKHUX PEaKIHUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AOMONHsIeTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu CofiepKaHusl, UMEIONUMU KyJIbTYPOJIOTUYECKUNA U IPUKIIATHON
XapaxTep. JTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U XUMHH C IPYTUMH HAyKaMH, PaCKpBIBAIOT €€ poJib B MTO3HABATENFHON U MPAKTHUECKON
JICSITENIBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBKEHHS K MIPOIIECCY TBOPYECTBA B 0OJIACTH TCOPHH U MPAKTUICCKUX MPUIOKESHUH XHMHUH, TOMOTAIOT
BBHIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MIPo0IeMax, CBSI3aHHBIX ¢ XUMHUEH, KPUTHUECKH OCMBICIHBATH HH()OPMAIINIO M TPUMEHSTh
e€ JUTs TIOTIOJIHEHUSI 3HAHUM, PEIICHUS] MHTEIUIEKTYAIbHBIX M OKCIIEPUMEHTATIBHBIX HCCIIEA0BATEIbCKIX 3a/1a4. B 1enom conmepxanne y4eOHOro npeameta « X UMHUsD)
JTAHHOTO YPOBHS M3YYEHHUsI OPUSHTHPOBAHO HA (JOPMUPOBAHUE Y O0YYAIOIINXCSI MUPOBO33PEHUECKON OCHOBBI JIJIsl MIOHUMaHUs (UI0CO(DCKUX UeH, TAKMX KaK:
MaTepuajIbHOE €IUHCTBO HEOPTaHUIECKOI'O M OPraHMUECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, II03HABAEMOCTh MPHUPOIHBIX
SIBIICHUH ITyTEM SKCIIEPUMEHTA U PEIICHUS IIPOTUBOPEUHIA MEXKTY HOBBIMH (DAKTaMHU M TEOPETUISCKUMHU MPEANIOChUTKAMHU, OCO3HAHNUE POJIM XUMHHU B PEIICHUU
9KOJIOTMYECKHUX MTPOOJIEM, a TAKXKe MPOOJIeM COePEeIKEHHUS SIHEPIETUUECKUX PECYPCOB, ChIPhs, CO3aHMs HOBBIX TEXHOJIOTUH U MaTepHualioB. B miaHe pemieHus 3a1a4
BOCHHTAHUS, PA3BUTHS U COITUANIN3AINN O0YUYArOIIMXCS MPUHATHIE POTPAMMOM 110 XUMUH TTOAXO0JIbI K ONPEICIICHUIO COACPKaHUS U TIOCTPOCHHUS ITPeIMEeTa
MpeyCcMaTPUBAOT (POPMHUPOBAHNE YHUBEPCAIBHBIX YYEOHBIX NEHCTBHUM, UMEIOIINX 0a30BOE 3HAUCHUE /IS PA3IMYHBIX BHJIOB JIEATEIILHOCTH: PEUICHHS ITPOOIIEM,
MOKCKa, aHaIu3a U 00padoTku HHGOPMAIUK, HEOOXOAMMBIX I IPUOOPETEHHUS OIbITA MPAKTHUECKOM U UCCIIEA0BATEIbCKON JIEITEIBHOCTH, 3aHUMAIOIICH Ba)KHOE
MECTO B IIO3HAHWU XUMUU. B MpakTHke npenosaBaHus XUMHUH KaK Ha yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus TaK M HA YPOBHE CPETHETO 00IIEero o0pa3oBaHus,
IIpY OIIPEEIICHUN CONEPKATEIbHON XapaKTEPUCTUKHU LENeN U3yUeHuUs IPEeIMETa HaIlpaBiIeHUEM IIEPBOCTENIEHHON 3HAUMMOCTH TPAIULMOHHO TPU3HAETCA
(hopMUpOBaHUE OCHOB XMMHUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKON JCATEIHPHOCTH YEIIOBEKA U KaK OJHOTO U3 KOMIIOHECHTOB
MUPOBO# KyIabTypbl. C METOMYECKOW TOUKU 3PSHHS TAKOH MOAXO0/] K ONPEIEICHHUIO IIEIel N3yUeHUs TIPeMEeTa BISICTCS BIIOJIHE ONpaBIaHHbIM. COTJIACHO TaHHOU
TOYKE 3PCHUS TJIaBHBIMU LEIIMH U3YUCHHS peaMeTa « Xumus» Ha 6a3oBoM ypoBHe (10-11 ki1.) siBisitoTes: GOPMUPOBAHUE CUCTEMbI XUMUYECKUX 3HAHUI Kak
BaYKHEHINEH COCTABIIAIONICH €CTECTBEHHO-HAYYHOM KapTUHBI MUPa, B OCHOBE KOTOPOU JIE)KAT KITFOUEBBIC MTOHATHUS, (YHIAMECHTAIbHBIC 3aKOHBI M TCOPUU XUMUH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHUE M TIOHUMAHUE CYITHOCTH JOCTYITHBIX 000OIICHUIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJICHHE C ICTOPUEH UX Pa3BUTHS H



CTaHOBJICHHS; (POPMHUPOBAHKE U Pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOAAX MMO3HAHUS BEUIECTB M XMMUYECKUX PEAKLUH, HEOOXOAUMBIX U TPHOOPETECHHS
YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M XUMHUYECKUX SBICHNH, NMEIOINX MECTO B IPUPOJIE, B MPAKTHIECKON M TOBCEJHEBHOM KHU3HH; Pa3BUTHE YMEHUI 1
C0CO0O0B JICATENFHOCTH, CBSI3aHHBIX ¢ HAOMIO/ICHHEM H 00BSICHEHHEM XUMHUYECKOT0 SKCIIEPUMEHTA, COONIOJICHNEM TPaBHil 0€30MacHOT0 00paleHus C
BemecTBamMu. Hapsiy ¢ 9TuM conepikaTenbHas XapakTepUCTHKA [eJIel U 33/1a4 U3yYeHHs PeMeTa B IporpaMMe 1o XMMHHU YTOYHEHa U CKOPPEKTUPOBaHA B
COOTBETCTBHUHU C HOBBIMH MPUOPUTETAMHU B CUCTEME CpeiHETo 0011ero oopazoBanusi. CerofHs B MPENoaBaHUK XUMHH B OOJbIICH CTENEHN OTAAETCS NPEATNOYTCHUE
MPaKTUYECKOW KOMIIOHEHTE COACPKaHUs 00yUeHHsI, ODHEHTHPOBAaHHON Ha TOATOTOBKY BBIITYCKHHUKA OIOIIC00pa3oBaTeIbHOM OpraHnu3alyy, BIaJCIoLIero He
Ha0OpOM 3HaHMH, a QYHKIIMOHATEHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU ¥ YMEHUSIMU aKTUBHOTO MOTYyYSHHUS 3HAHUN M IPIMEHEHUS UX B PEaTbHON KH3HU JUIS
peleHns NPaKTHUECKUX 3a1a4. B 3Toii CBSI3U NpH M3y4eHHUHU NpeaMeTa «XUMHS» TOMUHHUPYIOlIee 3HaueHIe TPUOOPETarOT TaKKe e U 33/1a4H, KaK: aJanTalus
00y4aroIuXcst K yCIOBHSAM JHHAMUYHO Pa3BUBAIOLIETOCS MHUpa, POPMUPOBAHHE HHTEIUICKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHUIo,
COTPYAHUYECTBY, CAMOCTOSTEIEHOMY IPHHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPHMEHEHUEM;
q)OpMI/IpOBaHI/IC y o6yqa}01u1/1xc;1 KIIFOYEBbBIX HABBIKOB (KJ’I}O‘ICBI)IX KOMHCTCHHHﬁ), MMCIOIINX YHUBCPCAJIIbHOC 3HAYCHHUE JId PA3JIMYHBIX BUAOB ACATCIIBHOCTU!
penieHns mpobiem, MoucKa, aHAIIM3a U 00padoTKH WHPOPMAITIH, HEOOXOAUMBIX JIJISl MPUOOPETEHUS OIBITA IEATEIHbHOCTH, KOTOPasi 3aHUMAaeT BaXKHOE MECTO B
IIO3HAaHMWH XMMHUH, a TAKXKEC IJIs1 OICHKHU C HO3I/I]_[I/II71 3KOJIOTHYECKOH 0€30IacHOCTH XapaKTepa BIUAHNA BEUICCTB U XUMHUUYCCKUX IMPOLCCCOB HAa OPraHr3M 4Y€JIOBCKA U
HPUPOJHYIO CPEIy; Pa3BUTHE ITO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH 00yYarommXcsi: CIOCOOHOCTH CaMOCTOSTENHLHO
NpUOOpeTaTh HOBBIE 3HAHMS 110 XMMHH B COOTBETCTBHH C KH3HEHHBIMH MTOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH ISt TOMCKA U
aHam3a yueOHOW U HayYHONOMYJISIpPHOH HH(OpMAIIMM XUMHYECKOTO COIepKaHust; (POPMHUPOBAHKE U Pa3BUTHE Y 00YYaIOUIMXCsI aCCOLMATUBHOTO M JJOTHYECKOTO
MBIIUIEHNS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, IPH IUTAHUPOBAHUY U IIPOBEJCHUN XHMHUYECKOTO
SKCIIEPUMEHTA; BOCIIUTAHNE Y O0YHJaIOIIUXCS yOSKIEHHOCTH B TYMaHUCTHYECKON HANIPABICHHOCTH XHUMUH, €€ BaKHOW POJIM B PEUICHUH TTTOOALHBIX TTPOoOIeM
PaIMOHATIBHOTO MPUPOIOTIOIE30BAHMS, IOTIOTHEHHS SHEPTETHYECKUX PECYPCOB U COXPAHEHHUsI TPUPOJIHOTO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpeKHOro
OTHOILECHUSI K HPUPOE M CBOEMY 30POBBIO, @ TAK)KE MPUOOPETEHHS ONBITA HCIIONB30BAHUS MOJTYYSHHBIX 3HAHUH JUISl IPUHATHS TPAMOTHBIX PEICHHUH B
CUTyaluAaXx, CBA3aHHBIX C XUMHWYCCKHUMU ABJIICHUSAMMU. HeJII/I 1 3aa4y U3YUYCHU IPEAMETA «XUMUS MOJIy4YHnJIN HOI[pO6Hy10 MCTOJAUYCCKYIO MHTCPIIPETALIUIO B
pasnene «[lmaHupyembie pe3ysbTaTbl OCBOCHHS IPOTPaMMBI 110 XUMHUM», Oaroapst uemy o0OecrieueHo 4ETKOe PEICTaBICHHE O TOM, KaKUe 3HAHUS U YMEHUS
HUMEIOT MPSMOE OTHOIICHUE K Pean3alliid KOHKPETHON MEIH.

B yueOHOM mmaHe cpegnero odmero o0pa3oBaHus npeaMeT « XUMush 0a30BOr0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcrecTBeHHO-Hay4HBIE
npeameTsi». OfIiee Yncio YacoB, PeKOMEHJOBaHHBIX JIJISl H3ydeHHst XUMUH — 68 yacoB: B 10 knacce — 34 yaca (1 gac B Henento), B 11 knmacce — 34 ygaca (1 gac B
HEJIEI0).

COJAEPKAHUE OBYYEHMUSA

10 KJIACC Teopetuueckrie OCHOBBI opraHndeckoil xumuu [Ipeamer oprannyeckoil XumMuu: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUEHHUE B MOJYYCHUH HOBBIX
BEIIECTB U MaTepHaJIOB. Teopusi CTPOCHHUS opranndeckux coeqnaennii A.M. bytnepoBa, e€ ocHoBHbIE TO0keHNsA. CTpyKTypHBIE (HOPMYJIIBI OPraHHYECKUX
BemiecTB. ['oMornorus, nzoMmepus. XMMHUUECKas CBS3b B OPraHUYCCKUX COCTUHCHHSX — OJTMHAPHBIC U KpaTHBIC CBs3U. [IpencTaBienue o kinaccupukanum
OpraHUYECKUX BemecTB. HoMeHkIaTypa opraHmdecKiuX COeTMHCHUN (CHCTEMaTHIeCcKas) ¥ TPUBHAIbHBIC Ha3BaHUS BAKHEHIINX MTPEICTABUTEIICH KIIACCOB
OPraHMYECKUX BEIIECTB. DKCIIEPUMEHTAIBHBIC METO/IbI U3YUYCHHUS BEIIECTB U MX NpeBpaineHuii O3HaKOMIICHHE ¢ 00pa3iaMi OPTraHUYECKUX BEIIECTB U
MaTepualaMH Ha UX OCHOBE, MOJICITMPOBAHHUE MOJICKYJI OPTaHUYECKHX BEIICCTB, HAOIIOICHUE W ONIICAHUE IEMOHCTPAIIMOHHBIX OTBITOB IO MPEBPAIICHHUIO
OpraHUYECKUX BEIIECTB IPH HarpeBaHWH (TUTaBIICHUE, OOYTIIMBAaHHUE U TOPEHHE). YTIICBOIOPOIABI AJTKAHBI: COCTaB M CTPOCHHUE, TOMOJIOTHIECKHAN psia. MeTaH U 3TaH



— IPOCTEHUIIIHE MPEICTABUTEIH aJIKaHOB: (PH3UUECKUE M XUMUUECKUE CBOWCTBA (PEaKI[UH 3aMEeIlICHUS U TOPCHUs), HAXO0XICHUE B PUPOJIC, TOTyYEHUE U
MIpUMEHEHHE. AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIIOTUIECKHNA Psil. DTHIICH U MPOIMIICH — MIPOCTEHINE TPEACTABUTENN AIKEHOB: (PU3NIECKIE U XUMUIECKHIE
CBOWCTBA (peaKIuy TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATAIINN, OKHCICHHS U TIOJMMEPHU3aIiH ), IOJTYYCHUE U PUMEHEHHEe. AJIKaJueHbl: OyTraaueH-1,3 u
MeTwiIOyTaanen-1,3: crpoenue, BaKHEHIINE XUMUIECKHE CBOMCTBA (peakuus moiauMepusaun). [lomyyenrne cCHHTeTHYecKoro KaydyKa i pe3UHBI. AJIKHHBI: COCTaB H
O0COOCHHOCTHU CTPOCHHS, TOMOJIOTUYECKHUIN Psill. AIICTUIICH — MPOCTEHINNI PEACTABUTENb aJIKUHOB, COCTaB, CTPOCHUE, PU3NUYCCKHE U XUMUYECKHE CBOCTBA
(peakuuu TUAPUPOBAHUS, TAJOTCHUPOBAHUS, TUAPATAIINY, TOPEHUS ), TOJTyYSHUE U IpUMEHEHHe. ApeHbl. beH30I1: cocTas, cTpoeHue, PU3NUECKHE U XUMUYCCKHE
CBOWCTBa (peaklny TajJoreHUPOBaHUs M HUTPOBAHUS ), TOTydeHHe W TpUMeHeHHe. ToIyour: cocTaB, CTpoeHne, GU3NIECKHe U XUMUIECKHE CBOMCTBA (peakinn
raJOreHUPOBAHUS U HUTPOBAHMUS ), IOJIYYCHHUE U TPUMEHEHUE. TOKCUYHOCTh apeHOB. [ eHeTHYeCKas CBA3b MEXTY YIIIEBOJIOPOAaMH, IPUHAIJICKAITUMH K
Pa3TMYHBIM KJIACCAM.

1 KypcuBoM B TeKCTE BBIIEIEHBI DJIEMEHTHI CO/IepKaHus y4eOHOr0 MaTepuaa, KOTOPbIE U3yYaloTCcsl B O3HAKOMUTEIIFHOM IIIaHE M HE BKIIIOYAIOTCS B COCTAB
npenMeTHBIX pe3ynsTaToB ocBoeHuss ®OIT COO Ha 6a30BOM ypOBHE.

[TpupoaHbIe UCTOUYHUKH YTIIeBOA0PO0B. [IpuponHblil ra3 u nomytHble HedTsHBIE ra3sl. HedTh 1 e€ nporcxoxaenne. CriocoObl nepepaboTKu He(hTH: eperoHKa,
KpPEKHHT (TepMUYECKUHA, KaTATUTHIECKHi), mupou3. [Ipoayk el nepepaboTku He()TH, UX PUMEHEHNE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIHN yrons u
MPOAYKTHI €T0 TepepaboTKH. DKCIEePHUMEHTAIbHBIC METO/IbI U3yUeHHS BEIIECTB U MX MpeBpalieHuii O3HaKoMIIeHHE ¢ 00pa3liaMy TUIACTMACC, KayYyKOB M PE3HHBI,
kosuteknun «HedTe» u «YT0m1b», MOIETUPOBAaHHE MOJICKYIT YTICBOOPOJIOB U TAIOT€HOIIPOU3BOIHBIX, TPOBEACHUE MPAKTUYECKONW PaOOThI: MOyIeHHUE ATHIIEHA U
M3y4eHHe ero CBOHUCTB. PacuérHbie 3amaun Beraucinenns o ypaBHEHHIO XUMUYECKON peakiiny (Macchl, 00bEMa, KOIMYECTBAa UCXOIHOTO BEIIECTBA HITH IMPOYKTa
peaKIyy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB MU MPOAYKTOB peakiuh). Kucaopoaconepxarire opraHuuecKue COeTMHEHUSI
[IpenenpHBIE OAHOATOMHBIE CIUPTHL. METAaHOI U 3TAHOJ: CTPOCHHUE, PU3NIECKHE M XUMHUUECKHE CBOMCTBA (peakliu C aKTUBHBIMH METallJIaMH,
raJloreHOBOJIOPOJIaMH, TOpPEeHKE), IpUMeHeHne. BogopogHbie CBsI3M MeX Iy MOJIEKyJIaMi CIUPTOB. JlelicTBHE MeTaHoJIa M STaHOJIa HAa OPTaHU3M YeJIOBeKa.
MHOT0aTOMHBIE CIAPTHI. DTUJIICHTIINKOIb U TIIUIEPHUH: CTPOCHHE, PU3NIECKHE U XUMHUIECKHE CBOMCTBA (B3aUMOJISHCTBHE CO MIETOYHBIMA METAJUTAMH,
KaueCTBEHHAsI PeaKIlysi HA MHOTOATOMHEIE CITUPTHI). JleficTBie Ha opraHn3M 4enoBeka. [I[puMeHeHre TIuIeprHa U ATHICHTIIHKONS. DEeHOoN: CTPOSHUE MOJIEKYJIHI,
(u3nYecKue U XMMHYECKUE CBOMCTBA. TokcuuHOCTh (eHoMa. [IpruMeHenue Gerona. AJbJeruabl U KeToHbl. DopMasibIerul, aleTalnbIerul: CTPOCHUE, (PU3ndecKue
W XUMHYECKHE CBOUCTBA (peakK OKHCICHUS! U BOCCTAHOBIICHHSI, KAUECTBEHHBIC PEaKIiK), TOJyYeHUE U IPUMEHEHHE. ALIETOH: CTpOeHHUE, (pru3ndeckre u
XUMHYECKHE CBOICTBA (peaKnm/I OKUCJICHHUA U BOCCTaHOB.HeHI/ISI), MMOJIYYECHUEC U IPUMCHCHUC. OJIHOOCHOBHI)IC npeaciIbHbIC Kap6OHOBI)Ie KHCJIIOTHI. MypaBI)I/IHaH u
YKCYCHasl KHCJIOTBI: CTpoeHne, pru3ndeckre 1 XMMUYeCKUe CBOMCTBA (CBOWCTBA, O0IIUE JUIs Kilacca KHCIIOT, PEaKIusl dTepUPHUKAIINHN ), TIOTyYeHUE U IPUMEHEHNE.
CreapuHOBast ¥ OJICMHOBAsI KUCIIOTHI KaK MPEACTABUTENN BBICIINX KaPOOHOBBIX KUCJIOT. MblIa KaK COJTM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOLIEE JeHCTBHE.
CroxHbIe 23QHPHI KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cinoxHbIx 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue sxupoB. bronorudeckas poib
KHUPOB. YTJIEBOJBI: COCTAB, KIIacCU(PHUKALIUS YTIIEBOAOB (MOHO-, IU- U MOJIMcaxapuabl). [ J1ioko3a — mpocTeimii MOHOCaXapu: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIHI,
(bm3udecKue n XUMUYIECKHEe CBOMCTRA (B3anuMoeicTBue ¢ ruapokcunom mMeau(Il), oknciaenne aMmmuadabiM pacTBopoM okcujia cepedpa(l), BoccranoBneHue,
OporKeHNE TITFOKO3bI), HAXOXKJICHHE B IPUPOJIE, TpUMeHeHHe, Ononorundeckas poiib. @orocunres. Opykros3a kak nzoMmep rioko3sl. Caxaposa — mpecTaBuTelb
JUcaxapyI0B, THIPOIN3, HAX0XKICHUE B IPUPOJE U TpuMeHeHHne. Kpaxmai u nemuironos3a kak npupoaHsle nonuMepsl. CTpoeHNe Kpaxmaia U HENTH0NI03bI.
du3nvecKkre U XUMUYECKHe CBOMCTBA KpaxMaina (THAPOIIN3, KaueCTBEHHAs PeaKIrs C HOAOM). DKCIIEpUMEHTAIbHbBIE METOABI H3yUSHHSI BEIIECTB M UX MPEBPALICHUN
[IpoBenenue, HAOMIOCHNE U OTIMCAHNE IEMOHCTPAILIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIUH OJTHOATOMHBIX CIIUPTOB (OKUCIICHHUE 3TaHOa
oxkcugoM meau(1l)), MHOroaToMHBIX CITUPTOB (B3anMoeiicTBre rimuepuHa ¢ ruapokcuaom Mean(1l)), anpaernaoB (OKucIeHHEe aMMHUAYHBIM PACTBOPOM OKCHIIA
cepeopa(l) u rumpoxcumom meau(1l), B3aumomeicTBre Kpaxmaia ¢ HOJA0M), IPOBEICHHE IPAKTHIECKOM pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KUCIOTHI. PacuérHeie



3a1auu Beruncnenus mo ypaBHEHHIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOIMYeCTBa HCXOAHOTO BEIIECTBA WM MPOAYKTa PEaKHH 10 H3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 MCXOJHBIX BEIIECTB MM MIPOAYKTOB PeakLuu). A30TCOAEPIKAILNE OPraHNIECKUE COCTUHEHUs] AMUHBL. MeTHIaMuH U aHWUJIVH:
COCTaB, CTpOEHHE, PU3NUECKIE U XUMHUYECCKHE CBOMCTBA (TOPEHUE, B3aUMOJICHCTBHIE C BOAOH M KUCIOTaMH). AMUHOKHCIIOTHI Kak aM()OTEpHBbIE OpraHMYecKHe
coeauHeHus. Pu3nyeckre 1 XMMUYECKUE CBOWCTBA aMUHOKHUCIIOT (Ha IpUMepe IUnKHa). bruonorndyeckoe 3HaueHne aMuHOKUCIOT. [lentuasl. benku xak
MPUPOAHBIE BEICOKOMOJIEKYIISIpHBIE coequHeHus. [lepBuiHas, BropuyHasi U TPETUYHAS CTPYKTypa OeKOB. XMMUYECKHE CBOHCTBA OEIKOB: THAPOJIN3, JCHATYpaLusl,
KayecTBEHHbIC Peakln Ha OeNKku. DKCIepuMEHTalbHbIe METOIBI M3yUeHHUS BEIIECTB U UX MpeBpalleHnii HabmioaeHue u onucaHue JeMOHCTPAMOHHBIX OTBITOB:
JeHaTypauus OEJKOB IIpHU HArpEeBaHHUM, LIBETHBIE peakiuy O0eiKkoB. BricokoMoiekysipable coequHeHns] OCHOBHBIC MTOHATHSI XUMHU BBICOKOMOJIEKYJIIPHBIX
COEAMHEHHI: MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO, CTEIICHb ONUMEPU3ALIH, CPEIHSS MOJIeKyIsipHas Macca. OCHOBHBIC METO/BI CHHTE32
BBICOKOMOJICKYJISIPHBIX COSMHEHUH — MOJIMMEpHU3aLus U NoJauKoHaeHcauus. [lnactmaccs! (MOAMATHIICH, ONMUIIPONMIICH, TOJIMBUHUIXIOPU, HOIUCTHPOI).
HatypanbHblif 1 cHHTeTHYECKHE KayqdyKH (OyTaIieHOBBIH, XJIOPOTPEHOBEIN 1 N30MPEHOBHIN). BookHa: HaTypaibHBIE (XJIIOTOK, IEPCTh, MIENK), HICKYCCTBEHHBIE
(ameTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKHUE (KAIIPOH U JIaBCaH). DKCIEPUMEHTAIbHbBIC METO bl H3YUCHHS BEIICCTB U UX MpeBpaiieHuit O3HaKOMIIEHUE C
o0pasuamu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB. MeXIpeaMeTHbIe CBsI3M Peannzarust MeXIpeIMETHBIX CBA3EH NP U3yUEHUH
oprannueckod xumun B 10 Kiacce oCcyIIecTBIsECTCS Yepe3 NCTI0Nb30BaHUEe KaK OOIUX €CTECTBEHHO-HAYUHBIX MMOHATHH, TaK U NOHSITHH, SBIISIOIINXCS CHCTEMHBIMU
IUIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT 0 HrKia. OOmme ecTeCTBeHHO-HayYHbIE TIOHSTHUS: SIBIICHUE, HAyYHbIH (PaKT, rUnoTe3a, 3aK0H, TEOpus, aHAIIU3,
CHHTE3, KJIaCCU(UKALMS, NEPUOANYHOCTD, HAOIIOCHNE, N3MEPEHHE, SKCIIEPUMEHT, MoAeanpoBanne. du3nka: MaTtepusi, FHEPIUs, Macca, aToM, JIEKTPOH,
MOJIEKYJIa, JHEPTreTUIECKUI YPOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHIE BEIIECTBA, (PM3NUECKIE BEIUIHHBI U €IUHHLBI UX U3MepeHus. bruomorus:
KIIETKa, OpraHu3M, onocdepa, 0OMeH BelIeCTB B OpraHu3Me, OTOCHHTE3, OMOJIOTHYECKH aKTUBHEIE BEIeCTBa (OCIKU, YTIIEBOIBI, XKHUPHI, hepMeHTHI). [ 'eorpadust:
MUHEpaIIbl, TOPHBIE TOPO/IbI, ITOJIE3HBIE HCKOITAEMbIE, TOIUTHBO, PECypChl. TEeXHOIOTHS: UIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHALHOTO MMMTAHMUS, MOIOIIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUECKHUE MPenapaThl, MaTepPHaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KITIACC Teopetuueckrie OCHOBBI XUMUH XUMHUIECKUI dJIeMEHT. ATOM. SIIpo aToma, H30TOMbIL. DIIEKTPOHHAS 000JI0YKa. DHEPTeTUYECKUE YPOBHH, TIOTyPOBHHU.
ATOoMHBIE OpOHTaIH, S-, P-, d- 31eMeHThI. OCOOEHHOCTH paCIIPEIeICHUS JICKTPOHOB 110 OPOUTAIISIM B ATOMAaX 3JICMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS
KkoH(urypanus atoMoB. [lepuoamueckuii 3axon u [lepnonndeckas cucrema xumudeckux 3i1emeHToB J[. 1. Menneneera. CBs3b NepHOINIECKOTO 3aKOHA H
[lepuoanueckoii cuctemMsl XuMuieckux 3nemMeHToB J[.M. MenzaeneeBa ¢ coBpeMeHHON TeopHel CTpOeHH aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX MU ITPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U IIEpUoJiaM. 3HAYECHUE MEPHOIUISCKOT0 3aKOHA B PA3BUTHH HAYKH.
CrtpoeHne BemecTBa. XUMHAYECKAst CBsI3b. BUIBI XUMUYECKOH CBsI3M (KOBaJICHTHAS HETIOJISIpHAS M MOJISIpHAS, HOHHAS, MeTaJTHIecKas ). MexaHu3Mbl 00pa3oBaHUs
KOBaJICHTHOM XUMHUYECKOH CBs3U (0OMEHHBIN U IOHOPHO-AKIIENITOPHBIH). BostopogHas cBsa3b. BaneHTHOCTE. DIIeKTpooTpUIaTenbHOCTh. CTEeIeHb OKUCISHUS.
Wonbl: kaTHOHBI U aHUOHBI. BeliecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOSHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTBA. THUMBI KPUCTAITNYECKUX PEHIETOK.
3aBHCHMOCTE CBOMCTBA BEIICCTB OT THUIIA KPUCTAITNYECKOM peméTku. [loHsATHE O TUCTIEPCHBIX cucTeMax. VICTHHHBIC U KOJUTOMIHBIE pacTBOPBL. MaccoBas 101
BelecTBa B pactBope. Kinaccuukanus HeopraHuveckux coeimHeHui. HoMeHKIaTypa HeopraHmuecKkuX BenlecTB. [ eHeTndeckas CBs3b HEOPraHMUECKUX BEIECTB,
MPUHAUICKAIINX K Pa3IMYHbIM KjaccaM. XuMHu4eckas peakius. Kiraccupukaiys XUuMUYeCKUX peakini B HEOPraHUYEeCKON M OpraHMYeCKOW XUMHH. 3aKOH
COXpPaHEHUS MacChl BEIIIECTB, 3aKOH COXPaHEHH U MPEBPAIICHUS YJHEPTUN TIPU XUMUYIECKUX peakiusax. CKOpOCTh PeaKIy, € 3aBUCHMOCTh OT Pa3IHIHbIX
(akTopoB. OOpaTtuMbIe peakiuu. XUMHUYECKOE paBHOBecue. DaKTOpHI, BIAMSIOIINE HA COCTOSTHUE XUMIUeCKOTo paBHoBecus. [Ipuniun Jle Illarense.
OnexTponutudeckas apucconuanusi. CHibHbBIE U c1adbie AeKTpoiauThl. Cpesia BOAHBIX PACTBOPOB BEIIECTB: KMCHasd, HeHTpanbHas, meinodnas. [lorarue o
BogopoaHOM Tokazarene (pH) pacteopa. Peakiun nonHoro ooMena. [ 'uapoin3 HeoOpraHMIeCcKuX U OpraHMYecKrX BemecTB. OKUCINTEIbHO-BOCCTAHOBUTEIBHBIC
peakuuu. [loHsiTHe 00 3MEKTPOIHM3E PacIIaBOB M PacTBOPOB cojiel. [IpuMenenue anekTponn3a. KCIIeprUMeHTAIbHBIE METO/IBI U3YYEHHUS BEIIECTB U MX



npeBpanieanii JlemoHctparms tadbmun «llepuonnyeckas cucteMa XxuMudeckux 3nementoB [[.1. MenneneeBay, H3ydeHHe MOJICICH KPUCTAJUTMYECKUX PEIIETOK,
HaOJIOICHUE ¥ ONKCAHKE JIEMOHCTPAIIMOHHBIX H JIA00PAaTOPHBIX OMBITOB (pa3iokeHUe MEPOKCH A BOJOPO/Ia B IPUCYTCTBUH KaTalIU3aTOPa, OTPEICIICHUE CPEIbl
PacTBOPOB BEUIECTB C MOMOIILI0 YHUBEPCATLHOTO UHAMKATOPA, PEaKIIMA HOHHOTO 0OMEHA), TPOBEACHHUE MPAKTUYECKON PaboThl «BiHsiHIE Pa3IuUHBIX (aKTOPOB
Ha CKOPOCTh XUMHUECKON peakiymy». Pacu€rHeie 3a1aun PacuéTel 10 ypaBHEHHUSIM XUMHUECKUX PEAKIIHA, B TOM YHCIIEC TEPMOXUMHUUECKUE PACUETHI, pacu€Thl ¢
WCIIOJIb30BAaHUEM MTOHATHS «MacCoBasi I0Jis BelecTBay. Heopranndeckas xumus Hemeramnsl. [lonoxeHue HemeTayuioB B [lepnoandyeckoii cucTeMe XUMUYSCKUX
anemenToB [|.M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB. DU3NYECKHE CBOMCTBA HEMETAIUIOB. AJIOTPOIHS HEMETAIIOB (Ha MPUMEPE KUCIIOPO/Ia, CEPBI,
tdbocdopa u yrepona). XuMHUECKHE CBONCTBA BAXKHEHIIINX HEMETAIJIOB (TaJOTeHOB, CepHI, a30Ta, pocdopa, yrirepoaa u KpeMHH ) U UX COeTUHEHNN (OKCHIOB,
KHCIIOPOJICOJICPIKAIIUX KUCIIOT, BOJOPOIHBIX coearHeHuil). [IpuMeHenne BaKHEHIINX HEMETAIIIOB U MX COCIAMHCHUM.

Mertamnsl. [Tonoxxenne metamioB B [lepnonndeckoii cucreme xumudecknx 3neMenToB JI.M. MenaeneeBa. OcoO€HHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UEK aTOMOB
MeTauioB. O0ume Gpu3nuecKre cBoicTBa MeTauoB. CIUlaBbl METAIIIOB. DNEKTPOXUMHUUECKUH Psill HAMTPSHKEHUH METAJUIOB. X MMHUYECKHE CBOHCTBA BaKHEHIITUX
METaIJIOB (HATPHUH, Kaluil, KalbIUil, MATHAN, AIFOMAHUH, IIWHK, XPOM, JKeJIe30, Me/ib) M UX coennHeHuil. O01ue crmoco0s! MOTydeHnsS METAILTOB. MeTamutyprusi.
Koppo3us meramior. CriocoObl 3alTUTHI OT KOPPo3uu. [IpuMeHeHHE METAJIOB B OBITY ¥ TEXHHUKE. DKCICPUMEHTAIBLHBIC METO bl H3yUSHUS BEIIECTB U UX
npeBpameHnii MzyueHne KouIeKInU «MeTallibl U CIIaBbl», 00pa3loB HEMETAJUIOB, PEICHNE SKCIIEPUMEHTAILHBIX 33/1a4, HAOII0IeHUE U OMTUCAHUE
JEeMOHCTPALMOHHBIX U JaOOPATOPHBIX ONBITOB (B3aUMOJEHCTBUE THAPOKCHIA aJJFOMUHUS ¢ PACTBOPAMH KHUCJIOT M II€JI04el, KaueCTBEHHbIE PEaKLIUU Ha KATHOHbI
MeTauioB). PacuérHble 3amaun Pacu€Tel Macchl BelecTBa Wil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MK 00BEMY OTHOTO U3 YYaCTBYIOUIHX B
peaxuy BewecTB, pacuéTsl Macchl (00bEMa, KOIMYECTBA BELIECTBA) IPOAYKTOB PEaKIMH, €CIH OJJHO M3 BELIECTB UMEET MPUMECH. XUMUS U KU3Hb Posib Xumuu B
00eCIeueHUH IKOJIOTMUECKOM, JHEPTeTUICCKON U MUIICBON 0€30MIaCHOCTH, PA3BUTHH MEIUIUMHBI. [[OHATHE 0 HayYHBIX METOAX MO3HAHUS BEIIECTB U XUMUUYCCKUX
peaKuHﬁ. HpeIlCTaBJIeHI/IH 00 O6HII/IX Hay4YHbIX IIPUHOUIIAX IPOMBINIJICHHOT'O ITOJYYCHUS BayKHEHUIITUX BCIIICCTB. YenoBek B MHUPE BCUICCTB U MAaTCPUAJIOB!
BaYKHEHININE CTPOUTENBHBIE MaTEPHabl, KOHCTPYKLIIMOHHBIE MAaTEPHAIbI, KPACKH, CTEKJIO, KEpaMHUKa, MAaTEpHalbl I 3JIEKTPOHUKH, HAHOMAaTEPHAJIbl, OPraHUYECKHE
W MHHEpaJbHbIC YJ00peHus. XUMHUsI U 37I0pOBbE YeJIOBEKa: MpaBKiia UCIOIb30BaHHS JIGKAPCTBEHHBIX MPENaparoB, MpaBuiia 0€30MacHOr0 UCIIOJIb30BaAHMUS
npenapaToB OBITOBON XMMHH B ITOBCEAHEBHOM *XM3HUA. MeKnpeaMeTHbIe cBs3u Peanuszanns MeXnpeAMETHBIX CBsI3eH NPU U3Y4YeHUH 001Iel 1 HeOpraHMYecKOn
xuMuH B 11 Kimacce ocymecTBIsIeTCsl 4epe3 UCIIOJIb30BaHME KaK OOLIMX €CTECTBEHHOHAYYHBIX TOHATHH, TaK U IOHSITHH, SBJSIIOIINXCS CHCTEMHBIMH AJISI OTIEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYyUHOT0 IKKJIa. OOIIHe eCTeCTBEHHO-HAYYHbIE TIOHATHS: HAYYHbIH (DAaKT, THIIOTE3a, 3aKOH, TCOPHUs, aHAJIU3, CHHTE3, KJacCUu()UKaIIHS,
NEPUOIUYHOCTh, HAOIIOIEHHE, SKCIIEPUMEHT, MOJICIMPOBaHNE, U3MEPEHHE, siBlIeHue. DHU3nKa: MaTepus, SJHEPTH, Macca, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH,
W30TOII, PaJOaKTHBHOCTh, MOJIEKYJIa, JHEPTETHIECKUN YPOBEHb, BEIIECTBO, TENIO, 00BEM, arperaTHOe COCTOSIHUE BellecTBa, (PU3NUECKUE BETMYNHBI U CTUHHIIBI UX
U3MepEeHHsl, CKOpOCTh. buosorus: kieTka, opranusM, 3KocucTema, Ouocgepa, Makpo- 1 MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BellecTB B opranusme. ['eorpadus:
MUHEPAJIBI, TOPHBIE TOPOJIBI, TIOJIE3HBIE UCKOMAEMBIE, TOIUIMBO, PeCYpChl. T€XHOJIOTHsI: XUMHYECKask MPOMBIIIEHHOCTh, METAJLTYPIHs, IPOU3BOICTBO
CTPOUTEIIbHBIX MaTCPHAJIOB, CEJIBCKOXO3SIMCTBEHHOE MIPOU3BOJCTBO, IMUILEBAA IMTPOMBIIIJIICHHOCTD, Q)apMaueBTquCKas[ IMPOMBIIIIIECHHOCTD, ITPOU3BOJICTBO
KOCMETHUYECKUX MPENapaToB, MPOU3BOJICTBO KOHCTPYKIIHOHHBIX MaT€pHAIIOB, JIEKTPOHHAS IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITIPOI'PAMMBI 11O XUMHHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMMHOCTHBIE PE3YJBbTATBI ®I'OC COO ycranaBnuBaeT TpeOOBaHUs K Pe3yJIbTaTaM OCBOCHUS 00yJaIOIIUMUCS IPOrPaMM CpeTHEro 00IIero
00pa3zoBaHus (JIMUHOCTHBIM, METAIPEAMETHBIM U IpeMeTHBIM). HaydHo-MeToquueckoil OCHOBOM AJIs pa3paboTKH IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS IIPOrpaMM



cpeaHero oomiero 00pa3oBaHus SABISETCS CUCTEMHOACATEIHOCTHBIN MOAX01. B COOTBETCTBHM C CHCTEMHO-AEATEIIEHOCTHBIM MTOJIX0I0M B CTPYKTYpE THYHOCTHBIX
Pe3yIbTaTOB OCBOCHUS MPEIMETa «XUMHS» Ha YPOBHE CPEIHEro 001mero o0pa3oBaHus BbIIEICHBI CICIYIOLUINE COCTABIAIOIINE: OCO3HAHUE O0Y4arOIIMMUCS
POCCHIICKO IpakJaHCKO WASHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPE/ICIICHUIO; HATMUYMe MOTHBALMH K 00YUYCHHIO;
LIEJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOESKICHUI IMUHOCTH HA OCHOBE KJIOUEBBIX LIEHHOCTEH M HCTOPUYIECKUX Tpaguuuii 0a30BOil HAYKH XUMHUH; T'OTOBHOCTb
U CTIOCOOHOCTH O0YYaIOIIMXCS PYKOBOACTBOBATHCS B CBOCH EATEIBHOCTH LICHHOCTHO-CMBICTIOBBIMU YCTAHOBKAMH, PUCYIIUMH LIEJIOCTHOH CHCTEME XUMHUECKOTO
00pa3oBaHusl; HaIWYHE MPAaBOCO3HAHUS SKOJIOTHUECKON KyJIbTYpPhI U CIIOCOOHOCTH CTaBUTD LENTU U CTPOUTDH KU3HEHHBIE IIaHbl. JINYHOCTHBIE pe3yabTaThl
OCBOEHUS MPEIMETa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE YU€OHOH 1 BOCIUTATENILHOM NESTEIbHOCTH B COOTBETCTBUH C TYMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH,
IyXOBHO-HPaBCTBEHHBIMH LIEHHOCTAMH M UACATIAMH POCCHICKOT0 TPaKJaHCKOr0 00IeCTBa, MPUHATHIMU B 00IIeCTBE HOpMaMH U TPaBUIaMU TIOBEACHUS,
CIOCOOCTBYIOIIMMHM MPOLIECCAM CaMOTIO3HAHMS, CAMOPA3BUTHS M HPAaBCTBEHHOI'O CTAHOBICHHS JIMYHOCTH 00y4aromuxcs. JINUHOCTHBIE pe3yIbTaThl OCBOCHUS
npeamera « XUMUsD OTPaXaroT COPMHUPOBAHHOCTD OIBITA MO3HABATENBHON M IPAKTUYECKOH AEATEIILHOCTH 00yYaroIUXCsl 10 peaau3alii NPUHATHIX B 00IIECTBE
LEHHOCTEH, B TOM YHUCIIE B YaCTH: 1) TPaKAaHCKOTO BOCIIUTAHUS: OCO3HAHUS 00yUYarOIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBOKEHHS K 3aKOHY
U TIPAaBONOPSAKY; MPEICTABICHUS O COLMANBHBIX HOpMaxX U MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE; TOTOBHOCTH K COBMECTHOM TBOPUYECKOM
JeSITEIbHOCTH TIPH CO3JIaHUN YYeOHBIX IPOCKTOB, PELICHUH YUYEOHBIX U MO3HABATEIbHBIX 33/1a4, BHIMOTHECHUH XUMHIECKUX SKCIIEPUMEHTOB; CIIOCOOHOCTH
MIOHUMATh ¥ IPUHUMATh MOTHBbI, HAMEPEHHUS, JIOTHUKY M aPTYMEHTBI JPYTUX IPU aHAIN3E Pa3IMYHbIX BUIOB yUeOHON AEATEIBHOCTH; 2) TaTPUOTUIECKOTO
BOCITIUTAHMS: IICHHOCTHOT'O OTHOILICHHS K HICTOPUUECKOMY U HAyYHOMY HacJeIuI0 OTeUYEeCTBEHHON XUMHH; YBa)KEHHsI K IPOLIECCY TBOPYECTBA B 00JACTH TEOPUH U
MPaKTUIECKOTO MPUMEHEHUS XMMUH, OCO3HAHHS TOTO, YTO TOCTHKEHHS HAYKH €CTh Pe3yJIbTaT JUTHTELHBIX HAOII0AEHHUA, KPOTIOTIUBBIX SKCIIEPUMEHTATBHBIX
MIOKCKOB, MOCTOSIHHOTO TPYAa YYEHBIX U IPAKTUKOB; MHTEPECa M MO3HABATEIbHBIX MOTHBOB B ITOJYUCHNUH U MOCIEAYIONIEM aHaIu3e HHPOPMALIUH O EPEAOBBIX
JOCTIDKEHHSIX COBPEMEHHON OTeUeCTBEHHON XUMHM; 3) TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSI: HDABCTBEHHOTO CO3HAHUS, STHYECKOTO MMOBEJICHHST; CIIOCOOHOCTH
OILIEHMBATh CUTYallNH, CBA3aHHBIE C XUMUYECKUMH SBJICHUSMH, W IIPUHUMATh OCO3HAHHBIE PEIICHNs, OPUEHTHPYACH Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHUE U TIOCTYIIKH CBOMX TOBAPHILEH C MO3UINI HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEACTBUN 3THX
MOCTYITKOB; 4) (hOpMHUPOBaHUS KYJIBTYPHI 3JI0POBbsI: IOHUMAaHUs IIEHHOCTEH 3/I0pOBOTO U Oe30macHoro oopasa Ku3HH, He00X0AUMOCTH OTBETCTBEHHOT'O OTHOIICHUSI
K COOCTBEHHOMY (DPM3NYECKOMY U IICUXMYECKOMY 370POBBIO; COOIIOIEHHS TPAaBIII O€30I1aCHOr0 00OpAIIEHHs C BEIIECTBAMH B OBITY, TOBCEAHEBHOW HU3HU U B
TPY/ZOBOMU EATENFHOCTH; MOHMUMAHUSI IEHHOCTH MPaBIJI HHIAWBHUYAIBHOTO U KOJJIEKTHBHOTO OE€30MIACHOTO TIOBE/ICHUS B CUTYAIIUSX, YTPOXKAIOIINX 3JOPOBBIO U
YKU3HU JIIOJIEH; OCO3HAHWS MOCIEICTBUI U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHNS KOOI, HAPKOTUKOB, KypEeHHsI); 5) TPYAOBOTO BOCITUTAHHSA:
KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKOM IESATEIBHOCTH, OOLIECTBEHHO MOJIE3HON, TBOPUECKOM U IPYTUX BUAAX JESITEINbHOCTH;
YCTaHOBKH Ha aKTUBHOE y4acTHe B PEUICHUH MPAKTHYECKUX 33]1a4 COIMAIbHON HAIPaBICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI); MHTEpeca K MPaKTHIECKOMY
U3y4YeHHIO Ipodeccuii pa3InuHoro poja, B TOM YHMCIIE HA OCHOBE MPUMEHEHHS PEIMETHBIX 3HAHUH 110 XUMUH; YBa)KEHHS K TPY.Y, JIIOSM TPya U pe3yibTaTaM
TPYAOBOH AEATENFHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOODY MHIAMBHIYAIBbHONW TPAeKTOPHU 00pa3oBaHus, Oyayieil npodeccun 1 peaan3anui cCOOCTBEHHBIX
KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUH, HHTEPECOB U MTOTPEOHOCTEH 00IIIeCTBa;

6) PKOJIOTHYECKOTO BOCIIUTAHMS: SKOJIOTHYECKH 1IeTIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOE, KaK HCTOYHUKY CYIIECTBOBAHMS )KM3HH Ha 3eMJIe; TOHUMAaHHS
rI100aLHOTO XapaKTepa SKOJIOTHIECKUX MPoOIIeM, BIHSHUS 3KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOTHOM U COIIMATBHOM CPEeIbl; OCO3HAHUS
HEOOXOIMMOCTH UCTIONIB30BAHUS TOCTHKEHUH XUMHUH JJIs1 PEICHHUs BOIIPOCOB PAllMOHANBHOTO MPUPOAOIIONB30BAHNS; aKTHBHOTO HETIPUATHS IeHCTBUH,
MPUHOCAIINX BpeJl OKPYXKAIOMIEH MPUPOTHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOJIATONPUSTHBIC DKOJOTHISCKHUE TIOCIECTBHSI MPEIPHHAMACMBIX JISHCTBHI 1
NpEeAOTBpaIaTh UX; HAIUUYUS PA3BUTOTO HKOJOTHUYECKOrO MBIIUICHHUS, YKOJIOTMUYECKOU KYJIBTYPHhI, ONBITA AEATEIBHOCTH SKOJIOTHYECKON HAlIPaBICHHOCTH, YMEHUS
PYKOBOZCTBOBAThHCS IMH B TTO3HABATEIFHOW, KOMMYHHUKATHBHON M COIMAIFHON MIPAKTHKE, CIOCOOHOCTH M YMEHHS aKTHBHO IPOTHBOCTOSATH MICOJIOTHH



xemMoQoouu; 7) LIEHHOCTH HAYYHOT'O TTO3HAHUA: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0IIIeCTBEHHOW MPAKTUKH; MOHUMAaHHWS CHIeNH(PUKI XUMHIH KaK HAyKH, OCO3HAHUA €€ pOII B (JOPMHUPOBAHHUH PAIIMOHAIEHOTO HAYYHOTO MBIIIUICHHUS, CO3IaHUT
LEJIOCTHOTO TIPEICTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €ANHCTBE MPUPOJIBI U YEJIOBEKA, B TIO3HAHUN IPUPOTHBIX 3aKOHOMEPHOCTEH U PeICHUH IPO0IJIeM
COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;, YOSKAEHHOCTH B 0CO00I 3HAUNMOCTH XHMHUH JIJIsl COBPEMEHHOM MBUJIM3AINH: B €€ TYMAaHHCTUIECKON HATIPABICHHOCTH U
Ba)KHOH POJIM B CO3JJaHUU HOBOU 0a3bl MaTepHaIbHON KyJIbTYPhI, PELICHUH TII00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOIA,
SHEPTeTHYECKOH, MUIIEBOH U SKOJIIOTHIECKON 0€30IIaCHOCTH, B Pa3BUTHH MEIUIMHBI, 00CCIICUEHNH YCIOBUI YCIEIIHOTO TPYa U IKOJIOTHYEeCKA KOM(OPTHOH
YKU3HU KaKIOTO WIeHa O0IIeCTBa; eCTeCTBEHHO-HAYYHON ITPAaMOTHOCTH: TIOHUMAHMS CYIITHOCTH METOOB MO3HAHMUS, UCTIONh3yEMbIX B €CTECTBEHHBIX HAyKaX,
CIOCOOHOCTH MCIIONB30BATh MOTyYaeMble 3HAHU IS aHaIu3a U OOBSCHEHUS SIBICHUH OKPYKAIOIIEr0 MUPA M MPOUCXOSIINX B HEM U3MEHEHUH, yMEHUS JeNaTh
000CHOBaHHBIE 3aKITIOYCHHS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JAHHBIX C IIEITBI0 TTOMYUYEeHHsI TOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSITETTHHO
WCTIONIb30BaTh XUMHUYECKHE 3HAHUS [T pEIICHUs IPO0JIeM B peallbHBIX JKU3HEHHBIX CHTYaIllsX; HHTEepeca K TO3HAHUIO U UCCIIEAOBATENIbCKOH IEATEThHOCTH,
TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY MOJTYYCHHUIO HOBBIX 3HAHHI IO XUMHH B COOTBETCTBUU C
YKU3HEHHBIMHU TIOTPEOHOCTSMH; HWHTEpeca K 0COOEHHOCTSM Tpy/la B pa3INYHbBIX cepax mpodeccnoHaTbHON AeITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS yUeOHOTO peaMeTa « XUMUS» Ha YPOBHE CPEeTHETO 00IIero oopa3oBaHysi BKIIOYAIOT: 3HAYMMBIE ISl POpMUPOBAHHS
MHUPOBO33PEHHS 00YUAIOIINXCS MEXKIUCUUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TIOHTHS, OTPAXKAIOIINE IEJIOCTHOCTh HAYyYHON KapTHHBI MUPa U
ceunpuKy METOI0B ITO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBIICHHUE, IPOLIECC, CUCTEMA, HAYYHbIH (paKT, MpUHLKII,
THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHsI, HCCIIE0BAaHHE, HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPyTHe); YHHBEpCalbHBIC yueOHbIe IeHCTBUS
(mo3HaBaTenbHbBIE, KOMMYHHKATHBHBIE, PETYJSITUBHBIE), oOecrieunBatonire GopMupoBaHue (yHKIMOHAIBHON IPaMOTHOCTH U COLMATIbHON KOMIIETEHIINN
00y4JaroIuxcs; crrocoOHOCTh 00YUAIOIINXCS UCTIONB30BATh OCBOCHHBIE MEXKIMCIUTUIMHAPHBIE, MUPOBO33pEHUECKIE 3HAHNSI U YHUBEpCAIIbHBIE YUeOHbIe AeHCTBHS B
MO3HABATENFHON M COLMANIbHOM NMPAaKTHKE. MeTanpeaMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIa/ICHUE YHUBEPCAIbHBIMH YUE€OHBIMHU TO3HABATEIbHBIMU,
KOMMYHHKATHBHBIMY U PETYISATHUBHBIMH IEHCTBUAMM.

Ilo3naBaTesbHbIe YHHBepPCaIbHbIE YUeOHbIe AeiicTBUA ba3oBbie tornueckue IeCTBU: CaMOCTOSATENFHO (OPMYITUPOBATH M aKTyaIM3UPOBATh MPOOIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh; ONPEIEIATh LEJU ACSITEIBHOCTH, 3a7aBasi NapaMeTpbl U KPUTEPUHU UX JOCTUKEHUS, COOTHOCUTD PE3YNIBTATHI ACSITEIIBHOCTH C
[IOCTaBJIEHHBIMU LIEISIMU; UCIIOJIB30BATh P OCBOCHHUH 3HAHMM NMPUEMBI JIOTHYECKOTO MBILIJIEHUS — BBIJEISTh XapaKTEpHbIE IPU3HAKH ITOHATUI U YCTaHABIMBATh
UX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE NOHATHSA A1 OOBSCHEHHUS OTAENbHBIX (DAaKTOB U SIBIICHHIA; BHIOMPATh OCHOBAHMS U KPUTEPUH IS
KJIACCU(UKAIIH BEIIECTB U XUMUYIECKUX PEAKINN; YCTaHABINBATH IPUIMHHO-CJIEICTBEHHBIE CBSI3M MEXIY N3yYaeMbIMU SIBICHUSMHU; CTPOUTH JIOTUUECKHUE
paccyxxaeHus: (MHIyKTHBHBIE, IeTYKTUBHBIE, 10 aHAJIIOTHH ), BBISIBIATH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMAaTPUBAEMBIX SIBIICHUAX, ()OPMYIHPOBATH BHIBOJIBI
U 3aKJIIOYEHHMS; IPUMEHATH B MIPOIIECCe MO3HAHMUS, CTIONIb3YeMbIe B XMMUH CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, TPE0OPa30BhIBATH MOJIEIbHBIC IPEACTABICHHS —
XMUMUYECKUH 3HaK (CMBOII) DJIeMEHTa, XUMHYecKast (OopMYyJia, YypaBHEHHE XUMUUECKON PEakiiuy — TPU PEIICHUH YYeOHBIX TTO3HABATEIbHBIX U MPAKTUIECKUX
3aJ1a4, IPUMEHATh Ha3BaHHBIE MOJIENIbHBIEC IPECTABICHUS IS BBIABICHHS XapaKTEPHBIX TPU3HAKOB N3Y4aeMbIX BEIIECTB U XUMUYECKUX pEaKkLni.

BasoBble rcciaenoBaTeIbCKUE ASHCTBUS: BIaAeTh OCHOBAMHU METOI0B HAYYHOI'O IIO3HAHHUS BEIIECTB U XUMUYECKHUX Peakiuii; opMyIUpOBaTh LU U 3a1a41
WCCJICIOBAHNUS, UCTIOIH30BATh IOCTABICHHBIC U CAMOCTOATEIHHO CPOPMYITHMPOBAHHEIE BOITPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS M OCHOBHI JIIS1 (JOPMHUPOBAHHS
THUTIOTE3BI 110 TIPOBEPKE MPABMIIBHOCTH BHICKA3BIBAEMBIX CYKICHHIA; BJIaIETh HABBIKAMU CaMOCTOSATEILHOTO TUIAHUPOBAHUS U TIPOBEICHUS YUCHUICCKUX



9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOJIIOAaTh 38 X0A0M IIpoliecca, CaMOCTOSTEIbHO MPOrHO3UPOBATE €r0 Pe3yabTaT, OPMYyITUPOBAaTh 0000IIECHHUS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIEIOBAHNUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe; MpHoOpeTaTh OIBIT YYCHUIECKOM
HCCIIEI0BATENbCKOM U IPOEKTHOH e TeTbHOCTH, MMPOSBIATE CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHHUS MPAKTHYECKHX 3a1a4,
NPUMEHEHHUIO Pa3IMYHbIX METOI0B No3HaHus. PaboTa ¢ mHpopMarmeil: OpueHTHPOBaTHCS B Pa3IMYHBIX HCTOYHHKAX HHpOpMAUK (HAYyIHO-TIOIYIIIpHAS
JIUTEepaTypa XMMUYECKOT0 COJIepKaHusl, CIpaBOYHbIE TocoOus, pecypchl IHTepHETa), aHATU3UPOBaTh HHOOPMALIHIO PA3IMUHBIX BUAOB U ()OPM MIPECTABICHUS,
KPUTUYECKH OLICHUBATH €€ TOCTOBEPHOCTh U HEMIPOTHBOPEUYNUBOCTE; (DOPMYIHPOBATH 3alIPOCHl M IPUMEHSITH pa3IMYHbIe METOABI IPH MIOUCKE B 0TOOpE
nHpopManuy, HeOOXOIMMOH JUIS BBITTOJHEHHUS y4eOHBIX 3a1a4 ONPEIeIEHHOTO TUITA; MTPUOOPETATh OIBIT NCTIOIB30BAHMS HH(POPMAIIHOHHO-KOMMYHHKAaTHBHBIX
TEXHOJIOTHH U pa3NUYHbIX MOMCKOBBIX CUCTEM; CaMOCTOSTEIBFHO BBIOMPATh ONTHMAaNIBbHYIO (hOopMy IpeAcTaBleHHsI THPOPMAaIUK (CXeMbl, TpaQHKH, AUArPaMMBL,
TaOJINIBI, PUCYHKH U PYTHE); UCTIONB30BAaTh HAYYHBIH A3BIK B KAYECTBE CPENICTBA IIPH PabOTE ¢ XUMHUYECKOW HH(pOPMAIHEi: MPUMEHSITh MEXKIIPEIMETHbIC
(pu3nyeckre 1 MaTeMaTHIECKHE) 3HAKK M CHMBOIIBI, (hOpMyITbl, a00peBHATYpPHI, HOMEHKIIATYPY; HCIIONB30BaTh U Pe0OPa30BHIBATH 3HAKOBO-CUMBOINIECKIE
CpEJICTBA HATJISTHOCTH.

KomMmyHukaTuBHbIe yHHBepCAJIbHBIE YUeOHbIE AeiiCTBHA: 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKAaeMOH TEMBI B XOJIe THaiora W/WIIH JUCKYCCHH,
BBICKa3bIBaTh WieH, QOPMYIHPOBATH CBOM MPEJIOKEHUSI OTHOCUTEIBHO BHITIOIIHECHUS TIPEATIOKEHHON 3a/1a4H; BBICTYNATh C MPE3CHTAIMEH pe3yIbTaToB
M03HABATENbHOMN IESTEILHOCTH, MTOJYYEHHBIX CAMOCTOSATENBHO M COBMECTHO CO CBEPCTHUKAMM P BBIIIOIHEHHH XUMHUYECKOTO HKCIIEPUMEHTA, PAKTHIECKOI
paboTHI [0 UCCIIETOBAHUIO CBOMCTB M3y4YaeMBbIX BEUICCTB, peaii3alii YIeOHOTO MTPOeKTa U OPMYITUPOBATH BHIBOJIBI TI0 pe3yJIbTaTaM MPOBEeIEHHBIX UCCIICTOBAHMIMA
MyTEM COTrIacOBaHUs MO3ULKHI B X0Je 00CYXIEHUS 1 0OMEHAa MHEHHSIMU.

PeryasiTuBHBIE YHHBepcaJbHbIe yYeOHbIe JelCTBUA CAMOCTOSATENIBHO IJIAHUPOBATH U OCYIECTBIIATH CBOIO MO3HABATENIbHYIO JIEATENBHOCTD, ONPEeNess e€ enu U
3aJjaui, KOHTPOJIMPOBATH U 110 MEpPE HEOOXOUMOCTH KOPPEKTUPOBATE MpeIaraeéMblii alrOPUTM JEHCTBHI NPU BHIIOJIHEHUH y4eOHBIX U UCCIIE0BATEIbCKUX 3a1ad,
BBIOMpaTh Haubosee 3PPEKTUBHBIN CIIOCO0 WX PEUICHUS ¢ YYETOM MOTYYESHHUS] HOBBIX 3HAHUH O BEIIECTBAX M XMMUYECKUX PEAKIUAX; OCYIIECTBIATH CAMOKOHTPOJIb
CBOEH JEATENLHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

HNPEJIMETHBIE PE3YJIBTATDI 10 KJIACC IIpenMeTHble pe3ysbTaThl 0OCBOSHHUS Kypca «OpraHryecKas XUMHUsD OTPaXxaroT: chOPMUPOBAHHOCTh
MPEJICTABICHUH O XUMHYECKOW COCTaBJISIONICH €CTECTBEHHOHAYYHOW KAPTHUHBI MUPA, POJIU XUMUH B MIO3HAHUH SBIICHUH MTPUPOJIBI, B (GOPMUPOBAHUY MBITILICHUS U
KYJBTYPbI INYHOCTH, € (PYHKIIMOHAIBLHOW IPAaMOTHOCTH, HEOOXOIUMOM JJIs PELICHHS TPAKTHUECKUX 3a/1a4 U IKOJIOTHYECKH 000CHOBAHHOI'O OTHOIIICHUSI K CBOEMY
3I0POBBIO ¥ IPUPOTHOM Cpefie; BIaJACHIE CHCTEMON XUMUYECKIX 3HAHHUM, KOTOPast BKIIFOYAET: OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKUN DJIEMEHT, aToM,
AJNIEKTPOHHAsT 000JI0YKA aTOMa, MOJIEKYJla, BaJICHTHOCTb, DJIEKTPOOTPUIIATEIILHOCTh, XUMHUUECKasl CBA3b, CTPYKTYpHast popmyina (pa3BEpHyTast U COKpaméHHast),
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YITIEpOAHBIN CKeeT, PYHKIMOHAIbHAS TPYIINa, PaIUKall, H30MEPHs, U30MEPbI, TOMOJIOIMYSCKUI Psijl, TOMOJIOTH,
YTIIEBOIOPO/IBI, KHCIIOPO] M a30TCOJIEpXKAIIUE COSAMHEHUS, MOHOMED, ITOJINMED, CTPYKTYPHOE 3BEHO, BELICOKOMOJIEKYJISIPHBIE COSTUHEHMS ); TEOPUU 1 3aKOHBI
(Teopus cTpoeHHs opranmueckux Bemiects A.M. ByTiiepoBa, 3ak0H COXpaHEHHsI MACChI BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHH S3bIK XHUMHUH;
MHPOBO33PEHUYECKHE 3HAHUS, JISKAII[ME B OCHOBE IIOHUMaHMsI IPUUYMHHOCTH M CUCTEMHOCTH XUMHUECKUX SBJICHUM, ()aKTOJIOTHIECKUE CBEACHHS O CBONCTRAX,
COCTaBe, MOJIYYCHUU U 0€30IIaCHOM HCIIOJIb30BAHUHM BAXKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOM JICSITEILHOCTH YeI0BeKa; ChOpMUPOBaHHOCTh
YMEHHH BBISBIATH XapaKTepPHbIE MPU3HAKY TIOHSATHI, YCTAaHABIMBATh UX B3aUMOCBA3b, NCIIOIB30BaTh COOTBETCTBYIONINE MIOHATHS TPH ONIMCAHUU COCTaBa,
CTPOCHHS Y TIPEBPAILCHUI OpraHUYECKUX COCIUHEHUI; C(DOPMHUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XHMHYECKYI0 CUMBOJIUKY ISl COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON) POPMYIT OpraHMYECKUX BEIIECTB U YPAaBHEHUH XUMHUECKUX PEAKIUi, H3rOTABIMBATh MOJICIH MOJICKYJ OPraHUIECKUX
BEIIECTB JUTS WILTFOCTPALUH WX XHMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS; C(POPMUPOBAHHOCTH YMEHUH YCTaHABIUBATH MPUHAIICKHOCTh U3yUCHHBIX



OpPTaHMYECKHUX BEIIECTB IO UX COCTAaBY U CTPOSHHIO K ONPEAeIEHHOMY KJIacCy/TpyIe COeqUHEHUH (YIIeBOAOPOAbI, KUCIOPO U a30TCOAEePIKAINE COSINHEHN,
BBICOKOMOJICKYJISIPHBIE COSIMHEHNU), AaBaTh UM Ha3BaHUs 1o cuctemarnueckoil HomeHknarype (IUPAC), a Taxoke npuBOAUTE TPUBHAIbHBIE HA3BaHUS OTACIBHBIX
OpTaHMYECKHUX BelecTB (ITHIICH, IPONUIEH, alleTHIICH, STHICHIIMKOIb, TULEPUH, (EeHOI, GOopManbIeTu/, aeTalbAer ], MypaBbHHAS KUCIIOTa, YKCYCHAs
KHCJIOTa, OJIEMHOBAsl KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TII0K03a, PPyKTO3a, Kpaxmall, LeJUIKII03a, TIIUIKH); ¢hOPMUPOBAHHOCTh YMEHHS ONPENENIATh BHIbI
XMMUYECKOH CBSI3M B OPraHNYECKUX COSAMHEHUSX (OJUHAPHbIC U KpaTHBIE); c(HOPMUPOBAHHOCTH YMEHUS IPUMEHSTH MOJIOKCHHUSI TEOPUH CTPOCHHUST OPTaHUIECKUX
BemiecTB A.M. ByTtiepoBa 11t 00BbsICHEHUs 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPOSHHS; 3aKOH COXPAaHEHHUSI MAaCcChl BEIIECTB; C(HOPMUPOBAHHOCTD
YMEHHUI XapaKTepu30BaTh COCTAB, CTPOCHUE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA TUIIMYHBIX IPEACTABUTENEH Pa3IMYHbIX KIaCCOB OPTaHMUYECKUX BELECTB
(MetaHn, 3TaH, STHJICH, IPOTIIICH, alleTUiIeH, OyTanuen-1,3, metunOyranuenl,3, 6eH301, METAHOI, 3TAHOJM, STUICHTIINKOIb, TIULEPUH, (DEHOI, alleTallbIeTH]I,
MypaBbHHAs M YKCYCHAsl KUCIIOTHI, TIIFOKO03a, Kpaxmall, LeJUII0I03a, aMUHOYKCYCHAsl KUCIIOTa), WITFOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXKLY HUMH YPaBHEHUSIMU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKLUH C UCIOIB30BAaHUEM CTPYKTYPHBIX (POpMYIT; CHOPMHUPOBAHHOCTD YMEHHSI XapaKTepH30BaTh HCTOYHUKHU YIIIEBOJOPOAHOTO
CBIpbs (He(Th, MPUPOAHBIN Ta3, YTOJIb), CHOCOOBI MX MepepaboTKU U MPAKTUIECKOE MPUMEHEHUE MTPOAYKTOB NepepaboTKu; chOPMUPOBAHHOCTD YMEHHI IPOBOANUTH
BBIYUCIICHUS 110 XUMHUYECKUM yPaBHEHUSIM (Macchl, 00bEMa, KOJIMUECTBAa UCXOJHOTO BELIECTBA WM MIPOLYKTa PEAKILIUH 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WM MPOJIYKTOB PEAKINH); CHOPMHUPOBAHHOCTh YMEHH BIIaJIeTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJ[aX HayYHOT'O MO3HAHNS,
HCTONb3YEMbIX B XUMHH IPU U3YUYEHHUH BEILECTB U XUMHUYECKUX SIBIICHUH (HaOII0ACHUE, H3MEPEHHE, SKCIIEPUMEHT, MOJICINPOBAHKE), UCTIOJIb30BaTh CUCTEMHbIE
XMMUYECKUE 3HAHUS IS IPUHSTHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYALMSX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM; ¢(hOPMUPOBAHHOCTh YMEHUH
coOMI01aTh MpaBUIIa MOJIb30BAHUS XMMUUECKOH MOCYA0H U 1a00paTOpHBIM 000PYA0BAHUEM, a TAKXKe MPaBUiIa OOpaIEeHNs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKLHUSIMH IO BBIIIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX ONBITOB; C(POPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJIHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpaleHust OpraHUYECKUX BEIIECTB IPU HarpEeBaHHH, ITOyYCHUE STHIICHA U H3YYECHHUE €ro CBOMCTB, KAUeCTBEHHBIE PEaKIIMd OPraHHYECKUX BEUICCTB,
JieHaTypaius OEJIKOB IPH HArPEBAHWH, [IBETHBIC PEAKIH OETIKOB) B COOTBETCTBUM C MPABHJIAMHU TEXHUKH 0E30TIACHOCTH MPH OOPAIIEHHUH C BEIECTBAMH U
1a00paTOpHBIM 000PYAOBaHUEM, IPEACTABIATE PE3yIbTaThl XHMHUYECKOTO 3KCIIEPUMEHTa B (JOpPME 3alHCH YPaBHEHUH COOTBETCTBYIOIINX PEAKLUH U
(dbopMynHpoBaTh BEIBOABI HA OCHOBE 3THX PE3yJbTaTOB; CHOPMUPOBAHHOCTh YMEHUH KPUTHYECKU aHATH3UPOBATh XMMUYECKYIO HH(POPMAITUIO, TOTYYaeMyIo U3
Pa3HBIX UCTOUYHHUKOB (cpencTBa MaccoBoi nH(opmarmu, MHTepHET U Apyrux); chOpMUPOBaHHOCTh YMEHHUIT COOMIOAATh MPaBUIIa SKOJIOTHYECKH 1IeTIeCO00pa3HOro
MOBEJICHUs B OBITY U TPYAOBOM JICATENILHOCTH B IIEIISIX COXPAHEHUS CBOETO 37I0POBBS U OKPYKAMOIIEH MPUPOIHON Cpebl, 0CO3HABATH OMACHOCTh BO3JICHCTBHUS Ha
JKHMBBIE OPraHU3MBI OIIPEJICTIEHHBIX OPraHUYEeCKUX BEIIECTB, TOHUMast cMbIc Tiokasatelist [1/IK, moscHATh Ha nmpruMepax crocoObl yMEHBIIEHHS U MPEI0TBPALICHUS
WX BPEIHOTO BO3JACHCTBUS HA OPTraHU3M YEJIOBEKa; JUIsl 00YJaIOLINXCs ¢ OrPaHMYEHHBIMU BO3MOKHOCTSIMH 3JI0POBBS: YMEHHE IPUMEHSATH 3HAaHUsI 00 OCHOBHBIX
JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMHUUECKUX SIBIICHUIA; JJIs CTIETIBIX W CIA00BUIAIIMX O0YUYaAIONINXCs: YMEHHE UCIIONIL30BaTh pebe(hHO TOUCUHYIO
cucreMy obo3HaueHuit JI. bpains s 3anucu XuMudeckux Gpopmya.

11 KJIACC IlpenmeTHbIe pe3yabTaThl 0CBOeHMS Kypca «O0mas u HeOpraHmyecKasi XUMUsD) OTPaKaroT: ¢(hOPMHUPOBAHHOCTh MIPECTABIEHUI: O XUMUYIECKON
COCTABIISIIOLICH €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPa, POJIM XMUMHH B IIO3HAHUU SIBICHUN TPUPOBI, B HOPMUPOBAHUH MBILUICHHUS U KYJIbTYPBI INUYHOCTH, €€
(YHKIMOHAIBEHOW TPAMOTHOCTH, HEOOXOIUMOH JUTSI PELICHUS MPAKTUIECKUX 33]1a4 M DKOJOTHYECKH 000CHOBAHHOTO OTHOIIEHHSI K CBOEMY 37I0POBBIO M ITPUPOIHOM
cpele; BIaJeHHe CUCTEMON XMMHYECKHX 3HAHUM, KOTOpasi BKII0YAeT: OCHOBOIIOJATAIOIINE MOHATHS (XUMUYECKHI JJIEMEHT, aTOM, U30TOII, S-, P-, d- SIEKTPOHHbIE
opOuTanu aToMOB, HOH, MOJIEKYJIa, MOJIb, MOJIAPHBII 00BEM, BAJICHTHOCTD, JJIEKTPOOTPULATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHUUYECKast CBSA3b (KOBaJICHTHA,
HOHHAs1, METaJNIN4ECKasi, BOJOPOIHAS), KpUCTAIIMUECKasl pELIETKA, TUIIBl XUMHUECKUX PEaKLUi, pacTBOP, MEKTPOINUTHI, HEAIEKTPOJIUTHI, JIEKTPOINTHYECKAS
JMCCOLMAINS, OKUCINUTEN, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOH Peaklni, XUMUUECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOPHS SIEKTPOIUTHIECKON
Jyccounuanyy, nepuonndeckuil 3axoH /I.11. Menneneea, 3aK0H COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U IIPEBPALLCHUS SHEPTUH IPU XUMHUECKUX



peaKusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHN SI3bIK XMMUH, MUPOBO33PEHUYECKIE 3HAHMS, JISKAIINE B OCHOBE MOHUMAaHUS MPUUYUHHOCTU ¥ CUCTEMHOCTH
XMMUYECKUX SIBICHUH, (PaKTOIOTNYECKUE CBEICHUS O CBOMCTBAX, COCTAaBE, IIOJIyYCHUN 1 O€30I1aCHOM HCIOIb30BaHUN BasKHEHIINX HEOPTaHUUECKUX BEILECTB B
OBITY M IPAKTUYECKON AEATEILHOCTH YeJIOBeKa; cC(QOPMUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTepHbIE MPU3HAKK HOHSITHH, YCTAaHABIMBATh X B3aUMOCBSI3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS [IPH ONMCAHUN HEOPTAaHMUECKUX BEIIECTB U UX IIPEBPAILCHUN; CPOPMUPOBAHHOCTS YMEHUH UCIIOIb30BATh XUMHYECKYIO
CHUMBOJIUKY AJISl COCTaBJICHUS (POpMyYJ BELIeCTB M YpaBHEHUH XMMHUYECKHUX peakuuii, cuctemarndeckyto HomeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUs
OTACTBHBIX HEOPIraHNYEeCKUX BeIlecTB (YrapHbIi ra3, yrieKHUCIbli ra3, aMMHaK, raiméHas U3BeCcTh, HeraméHnas U3BeCcTh, IUTHEBAs COJa, MUPUT U IpyTHe);
c(hOpMHUPOBAHHOCTb YMEHHM OIIPEEATh BaAJIEHTHOCTh U CTEIIEHb OKUCIICHHUSI XUMUYECKUX JIEMEHTOB B COEAMHEHHAX PA3JINYHOrO COCTaBa, BUI XUMUYECKOM CBSI3U
(xoBasyIeHTHas, HOHHASI, METAJIUTMYECKAs, BOAOPOAHAs) B COEINHEHHUSX, THIT KPUCTAJUINIECKOM PEIETKA KOHKPETHOTO BEIIECTBA (aTOMHAs!, MOJICKYJIsIpHAasl, HOHHAS,
METaJUINYECKas), XapaKTep Cpeabl B BOAHBIX PACTBOPaX HEOPraHUUECKUX COEANHEHNH; C(DOPMUPOBAHHOCTh YMEHUH yCTaHABIUBATh NPUHAIEKHOCTD
HEOPraHMYECKHX BELIECTB 110 UX COCTABY K ONpPEAeIEHHOMY KJIacCy/TpyIle COeAUHEHUH (IIPOCThIE BELIECTBA — METAJLIBI U HEMETAJUIbl, OKCHbI, OCHOBAaHUS,
KHCIIOTBI, aM(OTEpHBIE TUAPOKCHU/IBI, COJH); CHOPMUPOBAHHOCTH YMEHHUH pacKpbIBaTh CMBICH Miepruoaruueckoro 3akona JI.M. MenzaeneeBa u JeMOHCTPHPOBATH €TI0
CHCTEMAaTU3UPYIOILYI0, OOBICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKIINH; COPMUPOBAHHOCTh YMEHUH XapaKTEPU30BATh 3JIEKTPOHHOE CTPOCHUE aTOMOB
XMMHYECKUX 3JIeMeHTOB 1—4 meprosoB Ilepruoandeckoit cucTeMbl XUMUUECKUX 37eMenToB J[. 1. MeHeneeBa, HCOMB3Ys MOHATHS «S-, P-, d-2JIEKTPOHHBIE
opOuTanm», «3HEPreTUIecKue YpoBHI», O0BICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBONCTB XMMUYECKUX JIEMEHTOB U X COCIUHEHUI 110 NepruoJaM U rpynnam
[leproamueckoi cuctemMpl XuMu4eckux 3nmeMeHToB J[.M. MenaeneeBa; copMUpPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh (OMUCHIBATH) OO XUMIUECKHE CBOMCTBA
HEOpPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOJATBEPKAATH CYIIECTBOBAHNE M'€HETHUECKOM CBA3M MEX1y HEOPTaHMUECKUMH BEIIECTBAMHU C IIOMOIIIBIO
YpaBHEHUH COOTBETCTBYIOIINX XUMHUYECKHX PEaKkuii; cPOPMUPOBAHHOCTh YMEHHUS KIaCCU(PHULIMPOBATE XUMHUYECKHE PEAKLUH IO Pa3IMYHbIM MPHU3HAKaM (YHCITY U
COCTaBY pearupyroIux BemeCcTB, TEIUIOBOMY d3QPEKTY peaKkini, U3MEHEHUIO CTENICHEeH OKHUCIICHUS JJIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTHIO KaTaln3aTtopa);
c(OPMHUPOBAHHOCTh YMEHHIA COCTABIISTh YPABHEHHUS peaKkIMid pa3IMYHBIX THIIOB, TIOJHBIE U COKPAIIEHHBIE YPAaBHEHHUS peaK[Mii HOHHOTO OOMEHA, YUUTHIBAsI
YCIIOBHS, MPH KOTOPBIX 3TH PEAKLUMHU YT 10 KOHIA; ¢(hOPMUPOBAHHOCTh YMEHHUM MPOBOAUTH PEAKIMH, TIOATBEPKAAIOIINE KaUeCTBEHHBIN COCTAB Pa3IMUHBIX
HEOPraHMYECKHUX BEUIECTB, PACIIO3HABATH OMBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHWIECKUX BEIIECTB; CHOPMHUPOBAHHOCTh YMEHUIH
PacKphIBaTh CYIIHOCTh OKUCIUTEIHHOBOCCTAHOBUTENIFHBIX PEAKLIUI TOCPEICTBOM COCTABJICHHUS 3JIEKTPOHHOTO OalaHCca 3THX peakuuii; cHhOpMUPOBAHHOCTh YMEHUI
OOBSICHATH 3aBHCUMOCTH CKOPOCTH XMMUYECKOH PEaKIUK OT Pa3INUHBIX (DaKTOPOB; XapaKTep CMELICHUSI XUMHUYECKOTO PAaBHOBECHS B 3aBHCUMOCTH OT BHEIIIHETO
Bozelictus (npunnun Jle [arense); copMupoBaHHOCTH YMEHUH XapaKTepU30BaTh XUMHUYESCKHE TIPOIIECCHI, JIeXKalie B OCHOBE MPOMBIIIICHHOTO MOTYYEeHUS
CepHOM KUCIIOTHI, aMMHaKa, a TakXkKe COPMUPOBAHHOCTD HPEACTaBICHUH 00 OOLIMX HAYYHBIX HPUHIMIIAX U SKOJOTHYECKUX IPOOIIeMax XUMHYECKOTO
MPOM3BOJICTBA; CPOPMUPOBAHHOCTh YMEHHI TIPOBOIUTH BEIYUCIICHHS C UCIIOJIh30BAHUEM TIOHSTHS «MAaccoBasi JIOJIS BEIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHUH
ra3oB IpY XUMHYECKHUX PEAKLUAX, MACChl BEIIECTBA WIIM 00BEMA T'a30B 10 H3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIIM 00BEMY OJJHOTO U3 YYACTBYIOIINX B
peaKIyu BeIecTB, TeIUIOBOro 3dexra peakuuy Ha OCHOBE 3aKOHOB COXPAaHEHMSI MacChl BELIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTHH; CPOPMUPOBAHHOCTh
yMEHUH coOIr0IaTh MTPaBUIIa TIOJIB30BaHMS XHMUYECKOW TIOCYION 1 J1a00paTOpHBIM 000pyIOBaHUEM, & TAKXKe MIPaBUIIa OOpallleHNs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKLHUSIMH IO BBIITOJITHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX OMBITOB; CYOPMHUPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBITIOJIHATH XUMHUYECKHI SKCIIEPUMEHT
(pasmoyxeHue MepoKcHaa BOAOPOa B MPUCYTCTBUH KaTalM3aTopa, ONpeAeIeHHE CPEIbl PACTBOPOB BEIIECTB C MTOMOIIHI0 YHUBEPCAIHLHOTO HHANKATOPA, BIMSHHAC
Pa3NUYHBIX (PAKTOPOB HA CKOPOCTb XUMHUUECKON PEaKIMH, peak[ii HOHHOr0 0OMeHa, KadeCTBEHHbIE PEaKH Ha Cynb(ar-, KapOoHaT- U XJIOPHUIA-aHHOHBI, Ha
KaTHOH aMMOHUS, pEILICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «MeTauibl» 1 «HemeTannsny) B COOTBETCTBUH C MPaBHJIaMH TEXHUKH O€30MaCHOCTH IPU
o0pallleHUH ¢ BEeLECTBaMU U JIAOOPATOPHBIM 000PYOBaHUEM, IIPEACTABIIATE PE3yIbTaThl XMMUYECKOI0 SKCIIEPUMEHTa B JOpME 3alllCU YPaBHEHUN
COOTBETCTBYIOIINX PEAKLUI U POPMYIUPOBATH BBIBOJABI HA OCHOBE STHX PE3YyIbTAaTOB; CHOPMHUPOBAHHOCTh YMEHHI KPUTHUECKH aHAIN3UPOBATh XUMUYECKYIO
uH(popManuio, MoTy4aeMyIo U3 Pa3HBIX HCTOYHUKOB (CpeIcTBa MAacCOBOW KOMMYHHKAINH, VIHTEpHET U Ipyrux); chOpMUPOBAHHOCTE YMEHHUH COOIIIOIATh MpaBmiIa



OKOJOTHUYCCKHU I_ICJ'ICCOO6paSHOFO IIOBCACHUA B 6I>ITy nu pr,[[OBOﬁ ACATCIILBHOCTHU B LECJIAX COXPAaHCHUA CBOCTO 3M0POBhA U 01<py>1<a101ueﬁ HpHpOI[HOﬁ CpCAabl,

0CO3HABaTh OITACHOCTH BO3/ICHCTBUS HA KUBBIC OpraHu3MbI OHpeZ[eJ'IéHHBIX BCUICCTB, ITOHUMas CMBICII IIOKa3aTCJIA HI[K, MOACHATh Ha IIpUMEpax CITOCOOBI
YMCHBIICHHA U NIPCAOTBPALICHUA UX BPEAHOT'O BO3JICHCTBHUSA Ha OpraHu3M YCJIOBCKA,; IJIsd 06yqa}o1111/1xc51 C OrpaHUYCHHBIMH BO3MOKHOCTSAMU 310POBb: YMCHUC

IIPUMEHSTh 3HaHHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHMA BEILECTB U XUMHUYECKUX SIBICHUN; AT CIEMBIX U CIab0BUIAIINX 00yUarOIUXCsl: YMCHHE
WCTIONB30BaTh pelbeHO ToueuHyto cucteMy obo3Hauennii JI. bpaiins amst 3anucu XuMudeckux GopMmyIL.

TEMATHYECKOE IIVTAHUPOBAHMUE 10kaacc

No Haumenosanue paznenoB | Kon- | IIporpammuoe cogepxanue OCHOBHBIC BUJIBI JISATEILHOCTH oOyuatromuxcs | Llugppossie

n\i U TeM y4eOHOTO BO o0Opa3zoBaTeNbHbIC
npeamera Ya- pecypchl.

COB

1 [IpeameT oprannyeckoin 3 [IpeameT opraHnyecKol XUMHUH: €€ BOBHUKHOBEHUE, PackpbIBaTh CMBICI U3yYaeMbIX MOHITHI bubnmoreka
xumuu. Teopus crpoeHus pa3BUTHE U 3HAYEHHUE B IIOIYyYEHUH HOBBIX BEIIECTB U (BBIABIIATH UX XapaKTepHbIE MPU3HAKH), LIOK https://mysch
OPTaHHUYECKUX MaTepHuaoB. Teopus CTpOeHUs] OpraHNnYeCKUX yCTaHaBJIUBATh UX B3aUMOCB3b. [IpuMeHsTH ool.edu.ru/
coequHeHnH A.M. coenquHennii A.M. byTnepoBa, €€ OCHOBHBIE TIOJIOKEHHA. | MOJIOKEHUS TEOPUH CTPOSHHS OPraHMYECKUX

bu6nuotexa POII

Bbyrneposa

CTpyKTypHBIE (POPMYIIBI OPraHUYECKUX BEIECTB.

FOMOJ'IOFPISI, n3omMepus. XuMHYeCKas CBI3b B

OPTaHUYECKUX COCAMHEHUSIX: KPATHBIC CBSI3H, G- U TT-
cs3u. llpencrasnenue o kaccuprKamuyu OpraHnIECKIX
BemecTB. HoMeHKIaTypa opraHnieckux COeTMHCHUH

(cuctemaTHueckasi) ¥ TpUBHAJIbHBIC HA3BAaHUS

BaXKHEHIITHX Hpe,Z[CTaBI/ITCJ'Ief/i KJIaCCOB OPraHUYCCKUX
BCIICCTB. SKCHepI/IMeHTaHBHBIe METOAbI U3YUCHUS

BCIICCTB U UX npeBpameHI/HZ:

e JleMOHCTpaluu:

- 03HAKOMJIEHHE C 00pa3iiaMi OpraHUIeCKUX
BEIIECTB M MaTepHalaMy Ha UX OCHOBE;
-OTIBITHI 110 TIPEBPAILEHUIO OPTaHUIECKUX
BEILIECTB IPH HarpeBaHUH (TIJIaBJICHUE,
00yTIIMBaHHUE ¥ TOPEHUE).

JlaGopaTopHBIE ONBITHI:

-MOJICJTMPOBAHKE OPT.BEILECTB.

BemectB A. M. byTtieposa 11 00bsICHEHHS
3aBUCHUMOCTH CBOWCTB BELIECTB OT UX COCTaBa
U cTpoeHud. Mcrnonp30BaTh XUMUYECKYIO
CHUMBOJIMKY JUIS COCTaBJICHUS MOJIEKYISAPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKPALIEHHOH)
¢dopmyn opranuueckux BemiecTB. OnpenensiTh
BUJIBI XUMUYECKO CBS3M (OAMHAPHBIE,
KpaTHbIC) B OPraHUYECKUX COCINHEHHUSX.
PackpbIBaTh posib OpraHnvIecKOil XMMUH B
NpUpOe, XapaKTepU30BaTh €€ 3HAUCHHUE B
KU3HU YEI0BEKa, MITIOCTPUPOBATH CBS3b C
Ipyrumu Haykamu. HaOmronaTs u onuceIBaTh
JIEMOHCTPAIMOHHBIE OTBITHI; IPOBOJIUTH H
OTKCHIBATh Ta0OPATOPHBIE ONBITHI U
MpaKkTU4ecKue paboThl.

https://resh.edu.ru/



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

Hroro no paznemy

2 Pazpen 2. Yrnesogopoast
2.1 IIpenenbhbie AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHICCKUHN PSIII. PackpbIBaTh CMBICH U3yYaeMbIX NOHITHI
YTI€BOOPO/IbI — AJTKaHBI MertaHn 1 3TaH — NpOCTeHIINE MPEACTABUTENN AKAHOB! (BBISBIISAITH X XapaKTEPHBIC IPU3HAKH ),
COCTaB, XMMHUYECKOE CTPOEHHE, PU3NUECKIE U YCTaHABIIUBAaTh UX B3aUMOCBS3b,
XMMHYECKHE CBOUCTBA (PEaKIH 3aMEIIEHH ¥ TOPEHHS), | MCIIONB30BaTh COOTBETCTBYIOIINE MTOHITHS
HempesienbHsie Hax0X/JIeHUE B IPUPO/IE, NOIYUEHNE U IPUMEHEHHE. MIpY OMMCAHUU COCTaBa, CTPOSHUS U
22 YTICBONIOPOABL: AIKCHEL, AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUH Psif {IPCBPAIEHII OPIAMMIECIAX COMIHEHHL
alTkaMCHBI, aTKHHBI Otunex — NPOCTEUIINI HpeI[’CTaBI/ITeJ]I) AJIKCHOB: C(;CTaB Hlenoamysona XHNIICCIIO CHMBOTIKY 1A
: > | COCTaBJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
XUMHYECKOE CTpOeHUE, (PM3NIECKUE H XUMHUIECKUE (Pa3BEPHYTOM, COKPAIIEHHOH) hOpMYT
CBOMCTBa (peaklUu THAPHUPOBAHUS, TaIOr€HUPOBaHUS, OpraHHuECKHX BEmeCTs. Y CTAHABIHBATS
TUApaTalliy, OKUCICHUS U TOJIMMEpU3alii) HaX0KIeHUe NPHHAUIEKHOCTh BEIECTB K ONPe/IeTeHHOMY
B MIPHUPO/IE, MTOTYICHNE U PUMEHEHNE. AJIKAJNEHBI: Kacey
Oyraguen-1,3 u MetunOyraguen-1,3, xumMmuyeckoe
CTpOEHHE, PeaKIys OTNMEPU3AIUH, TPUMEHEHHUE (IUIs YTIIEBOIOPOJIOB TI0 COCTaBY U CTPOCHUIO,
CHHTE3a MPHUPOJIHOTO U CHHTETHYECKOr0 KaydykKa u Ha3bIBaTh UX II0 CUCTEMAaTUYECKOU
pE3UHBI). AJTKHHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, HOMEHKJIaType; MPUBOIUTH TPUBUAIIbHBIE
COMOJIOTUYECKUU Psii. ALETUIIEH — MPOCTEUIINI Ha3BaHUS OTIEIbHBIX IIPECTABUTEICH
MIpeICTaBUTEINb AIKMHOB: COCTaB, XUMHUUECKOE CTPOEHHE, | YIJIeBOA0pOoAOB. ONpeaensiTh BHIbI
(hm3nyecKue U XMMHYECKUE CBONCTBA (peaKIiu XUMHYECKOH CBSI3H B MOJIEKYJIax
ApomaTuueckne
TUAPUPOBAHMUS, TAIOTEHUPOBAHUA, THPATAIIMU TOPEHHS), | YIJIEBOJOPOAOB; XapaKTepHU30BaTh
YHICBOAOPOAH HaxX0XJIEHUE B IIPHPOJIE, TOIyIEHUE U TPIMEHEHHE. 3aBHCHMOCTH PEAKIIMOHHONW CITIOCOOHOCTH
YTIIEBOJIOPOIOB OT KPATHOCTH KOBAJIEHTHOM
23 ApeHBI: OEH30I1 ¥ TOIIYOJ1, COCTaB, XUMUYECKOE CTPOCHHE | (poo XapaKkTepH30BATH COCTAB, CTPOCHHE,

ITpupoaHbIe ICTOUHUKU
YTIIEBOIOPOIOB M X
nepepadoTKa

MOJIEKYJI, (PU3NYECKHE U XUMHUUECKUE CBOWCTBA (PEeaKLIH
raJOreHUPOBaHMS 1 HUTPOBAHUs), IOJIyYeHHE U
npuMeHeHue. BinsHne GeH3oia Ha OpraHu3M 4eIoBeKa.
I'enetnyeckast cBsI3b YIIIEBOIOPOAOB.

MpUMEHEHUe, QU3NUECKUE U XUMHUYECKUE
CBOICTBa, BaXKHEUIITHE CITOCOOBI TIOITYYCHUS
THUIINYHBIX HpeHCTaBHTeJ’IefI paSJ’II/I‘IHBIX
KJIACCOB YTJIEBOJIOPOJIOB (METaHa, ITaHa,
JTWJICHA, alleTUiIeHa, OyTraaueHa -1,3, 6eH3ona,
TOJIyOJa). BBISABIATH TEHETHUECKYIO CBSI3b
MEX/y YIJIEBOIOPOIaMH M MTOATBEPKIATh €€
HaJIMYUE YPABHEHUSAMHU COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUI C UCTIOIH30BAHUEM




24

[pupoansrii ra3. IlonytHele HedTsHBIE Ta3bl. HeTh U €
npoucxoxkaenne. CriocoOsl mepepadboTku HePTH:
MEeperoHKa, KPEeKUHT (TEPMHUYECCKHNA, KATaTHTUIECKUI).
[IponykTel mepepaboTKH HEPTH, UX TPUMEHEHUE B
MIPOMBINIUIEHHOCTH U B ObITy. KaMeHHBII yroms u
MPOAYKTHI €T0 NepepaboTKH. DKCIepUMEHTaIbHbIC
METO/TbI N3YYEHHUS BEIIECTB U WX MPEBPAIICHIIA:

e JleMoHcTpaumMu:
-koJutekiu «Hedtb» 1 «Yronby,
- BusieopparMenT «BynkaHu3aIws pe3UHBD».

e JlaGopaTropHble ONBITHI:
- KAUECTBEHHOE OIpEIeTICHUE YTIIepoa U
BOJIOPO/Ja B OPTraHUYECKUX BEIECTBAX;
-03HaKOMJICHHE C 00pa3iiaMu I1acTMacce,
Kay4yyKOB U  PE3UHBI;
- MOJICTMPOBAHUE MOJICKYJI YTJIEBOJIOPOIOB U
rajaoreHONnpOU3BOIHBIX.

e IIpakrtuueckue padorsi: Ne 1. [Tonydenue
STUJICHA U U3YUYEHUE €r0 CBOMCTB.

e PacuéTrHble 3agaun:
- ONpeJIeIICHUE MOJICKYJISIPHOUM (hopMyIIbl
OpPraHUYECKOro BEIIECTBA IO MACCOBBIM AOJSIM
aTOMOB XUMHYCCKHX 3JICMCHTOB,

- pacu€Thl O YPABHEHUIO XUMUYECKOW PEAKIIUU

CTPYKTYPHBIX (hopMyII.

XapakTepru3oBaTh HICTOUHUKH
YIJIEBOAOPOIHOTO CHIPBS (He(Th, MPUPOAHBIN
ra3, yrojib), CHocOObI UX IMepepaboTKH 1
MPaKTUYEeCKOE MPUMEHEHHUE MOTYYaeMBIX
IPOAYKTOB. Mcnoap30BaTh €CTECTBEHHO-
Hay4HbIE METO/IbI [TO3HAHUS — IPOBEICHUE,
HaOJroIeHNe U ONHCAHNE XUMUYECKOTO
SKCIIEPUMEHTA (J1a00paTOPHBIE OMBITH U
npakTuieckue padotsr). CrenoBaTh npaBUiam
Oe3ormacHO paboTHI B Ta0OPaTOpUU TIPU
WCTIOJIb30BaHUN XUMHUYECKOH MOCYAbI U
000pyIoBaHMsl, a TAKXKe paBUIIaM 0OpaIeHHs
C BELIECTBAMH B COOTBETCTBUH C
HWHCTPYKIHAMM BBITTOJIHCHUA Ha60paTOpHI)IX
OTIBITOB M NPAKTUYECKUX PabOT IO MOIYIEHUIO
1 U3YYEHHUIO OPraHUYEeCKUX BEIIECTB.
[IpencraBnsTe pe3ynbTaThl 3KCIIEPUMEHTA B
(opme 3anucy ypaBHEHHH COOTBETCTBYIOIINX
peaKHI/Iﬁ H aej1aTh BBIBOABI HA UX OCHOBCE.
[TpoBOAUTE BEIYMCICHUS ISl ONIPEACTICHNS
MOJIEKYJISIPHOH (pOPMYJIBI OPraHMYECKOTO
BEIIECTBA, 110 YPaBHEHHIO XUMHUECKON
peaxuuu.

CaMOCTOSATENBHO MIIAHUPOBATh U
OCYILIECTBIISITH CBOIO MTO3HABATEILHYIO
JACATCIIBHOCTh, IPUHUMATh aKTUBHOC y4aCTUC
B TPYIIOBON y4eOHOH e TETbHOCTH.

Hroro no pazgeny
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Pazpen 3.
Kucnopoacoaepxaiye
OpraHu4ecKue




COCOIMHCHUA

3.1

3.2

3.3

CrupTtsl. OeHon

Anbnaerunbl. KapooHoBbIe
KUCIJIOTHL. CIOKHBIE

3hUpHI

VrneBoasl

[IpenenbHbIE OJHOATOMHBIE CIIUPTHI: METAHOI U STAHOII,
XUMHUYECKOE CTPOCHUE, (PU3UYCCKUEC U XUMHUECKUE
CBO¥CTBa (peakny C aKTHBHBIMHU METaJLIaMH,
raJIoreHOBOJIOPOJIaMH, TOPCHHUE), TPUMECHEHUE.
Bonopoanas cBsi3b. ®U3MOIOTHYECKOE IEHCTBUE
MeTaHOJIa W ATAHOJIa Ha OPTaHM3M YeIOBeKa.
MHoOroatoMHbI€ CIIUPTHL: STUICHTINKOIb U TIIULEPHUH,
XIUMHYECKOE CTpOeHUE, (PM3NUIECKUE H XUMHIECKUE
CBOICTBA (B3aUMOJICHCTBUE CO IICIIOYHBIMUA METAJIAMU,
KadeCTBEHHAs PEaKIsi Ha MHOTOATOMHBIE CITUPTHI).
DU3HONOrH4YeCcKOe JEUCTBUE HAa OPraHM3M YEIOBEKA.
[Ipumenenue ravuepruHa U STUICHTTUKOIS. DeHOII.
CrtpoeHue MONEKyIbl, PU3NIECKHE U XUMUIECKHE
cBoticTBa (heHONMa. ToKCHYHOCTH (heHOMa, ero
(hM3HMO0IOrYEeCKOe ACHCTBUE HA OPraHU3M YEJIOBEKa.
[Ipumenenue genomna .

Anpnerunsl: popManbIeTH I U aeTanbIeru/l,
XUMHYECKOE CTPOeHUE, (PU3NUYECKUE U XUMHUYECKUE
CBOMCTBA (pEaKIuu OKUCIICHUS U BOCCTAHOBIICHHUS,
KaueCTBEHHBIE PEaKIiy), IOJyIeHHEe U TIPUMEHEHHE.
OIHOOCHOBHBIE TIPEJIC/IbHBIC KAPOOHOBHIC KUCIOTHI:
YKCYCHasl KHCJIOTa, XUMHYECKOE CTPOEHUE, (PU3HUECKUE H
XUMHYECKUE CBOMCTBA (00IIMe CBOUCTBA KUCIIOT, PEaKIIUs
3Tepu(UKALINN), TOJydCHUE U TPUMEHEHHE.
CreapuHOBas ¥ OJICMHOBASI KHCIIOTHI KaK MPEICTABUTENN
BBICIIIMX KApOOHOBBIX KMCIOT. MbLIa KaK COJIM BBICIITHUX
KapOOHOBBIX KHCJIOT, X Mooiee aeicTBre. CloKHbIC

3¢ UpPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KHCIOT. [ naponus
CIIOHBIX 3hUpoB. JKUphl Kak IPOU3BOIHbIC MIUIIEPUHA U
BBICIIIUX KapOOHOBBIX KUCIOT. [ MapOIIH3 HKUPOB.

VrneBopl: cocTaB, KIaCCU(PUKAIMS YTIIeBOAOB (MOHO-,
I¥- ¥ ionrcaxapusl). [moko3a — npoctermmii
MOHOCaxapH/: 0COOCHHOCTH CTPOCHHUS MOJIEKYJIH,

PackpriBaTh CMBICT H3y4aeMbIX OHATUI
(BBISBIIATH MX XapaKTepHbIE IPU3HAKN),
YCTaHABIMBATh UX B3aUMOCBS3b,
HCIOJIBb30BaTh COOTBETCTBYIOINE MOHSATHS
IIPU OIMCAaHHUU COCTAaBa, CTPOCHUS U
MPEBPAILCHU OpraHUYECKUX COCTUHEHUH.
Hcnonp30BaTh XUMHUUECKYIO CUMBOJIMKY IS
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOM, COKpaIIEHHO) hopMyT
OpraHWYECKUX BEIIECTB. Y CTAHABIUBATh
MPUHAAJIEKHOCTh BEIIECTB K ONPEACICHHOMY
KJIacCy II0 COCTaBy U CTPOEHHIO, HAa3bIBaTh UX
[0 CUCTEMAaTUYECKOH HOMEHKIIATYPE;
MIPUBOJUTH TPUBHAJIbHBIC HA3BAHUS
OTJIENbHBIX MIPEACTaBUTENEH
KHUCIIOPOACOJIEPKAILUX COSTUHEHUH.
XapakTepru3oBaTh COCTaB, CTPOCHHE,
MpUMeHeHue, PU3NIeCKre U XUMHUYECKUE
CBOWCTBa, BXKHEHIIINE CIIOCOOBI TTOTYyUSHHS
TUMTUYHBIX IPECTaBUTEIEH Pa3nUIHBIX
KJIaCCOB KUCIOPOACOAEPKAIINX COCAUHEHUM
(MeTaHoNa, dTaHOIIA, TIIMIEPHHA, eHoma,
¢dbopmanbaernia, aueTanbAeruaa, yKCyCHOH
KHCIIOTBI, TJIFOKO3bI, Caxapo3bl, Kpaxmaa,
IIEJUTION036]); BBISIBISTH TEHETUYECKYIO CBSI3b
MEX/1y HUIMHU U MIOATBEPKIATh €€ HATHUUe
YpaBHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKUX
peakuuil ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX
¢dopmyi. OnuckIBaTH COCTaB, XUMUYECKOE
CTPOCHHE U IPUMEHEHUE KUPOB,
XapaKTepHU30BaTh UX 3HAYEHHUE IS
YKU3HENIEATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMACHOCTH BO3JEHCTBHS Ha
JKUBBIE OpTaHU3MBI OIIPEIEIIEHHBIX




¢u3nUecKre 1 XUMHUYECKHE CBOUCTBA TITIOKO3BI
(B3ammopeticteue ¢ ruapokcumom meau(ll), okuciaeHue
aMMHaYHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOXKEHHUE TITFOKO3BI), HAX0KICHHUE B
MPUPOJIe, TPUMEHEHHE TIFOKO03bI, OHOJIOTHYECKast pOIIb B
KHU3HEESTEIHHOCTH OpraHn3Ma yesnoBeka. @oTocuHTes.
®dpykTo3a Kak u3oMmep rmoko3el. Caxaposza —
MpeCTaBUTENh TUCAXapUIOB, TUAPOIIN3 CaXapO3bl,
HaXO0XICHUE B IPUPOJAC U IPUMCHCHUEC. KanMaII u
IEJITFONI03a KaK MPUPOIHBIC TIOJUMEPBI: CTPOCHHUE
Kpaxmalia v HeJUTIONI036], (PU3NUECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaia (THAPOIN3, KaueCTBEHHAS PEAKITUs C
HOJ0M). DKCIIEPUMEHTAIBHBIC METOABI U3YUCHIUS
BEILECTB U UX NPEBpallCHUN

e JlaGopaTopHble ONBITHI:
- TOpEHHE CITUPTOB;
- B3aUMOJICHCTBHUE TTUMUEPUHA € TUIPOKCUIOM
meau(Il);
- KAUECTBEHHBIE PEaKIIUH alIbJCTUI0B
(OKHCIIeHrEe aMMUAYHBIM PACTBOPOM OKCHJIA
cepebpa u ruapokcugom meau(1l));
- B3aMMO/eicTBHe KpaxMasa ¢ HOJ0OM. ||

e [Ipaktnuyeckne paborni: Ne 2. CBolicTBa
pacTBOpa YKCYCHOM KUCIIOTHI.

e  Pacuérnbie 3agayu:
- OIIpeJiesIeHNE MOJIEKYIIAPHON opMyJIbI
OpPraHMYECKOr0 BEHIECTBA TI0 MAaCCOBBIM JIOJISIM
aTOMOB XMMHYECKHX 3JIEMEHTOB U 110 Macce
(00BeMy) IPOAYKTOB CrOPaHUS;
- pacu€Thl IO YPABHEHUIO XUMUYECKOW PEAKIIUU

OpPraHMYeCKUX BEIICCTB, MOSCHATh Ha
npuMepax CrocoObl YMEHBIICHU H
MPEIOTBPAIICHHUS UX BPEIHOTO BO3ACHCTBUS
Ha OpraHu3M 4enoBeka. Mcmons3oBath
€CTECTBEHHO-HAYYHbIC METO/IbI TO3HAHUS —
MpoBeeHNe, HAOIIOJCHNE U OITUCaHNE
XAMHYECKOTO dKCITIepUMEHTa (J1abopaTOpHBIC
OTIBITHI U TIpaKTH4ecKue pabotel). CienoBaTh
npaBuiaM 6e30macHOl paboThl B 1a00paTopuu
MIPY UCTIONB30BAHUU XUMHYECKOM MOCY bl U
000pyI0BaHMsl, a TAKXKe paBUIIaM 0OpaIeHHs
C BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKUUSMH BBIITOJTHEHUS TA00PaTOPHBIX
OTBITOB W MPaKTHYECKHUX PaboT 1o
MOJYYCHUIO U U3YYCHUIO OPTaHUUECKUX
BentecTB. [IpencraBnsTe pe3yabTaThl
SKCHIEpUMEHTA B (hOpME 3aliCH YPaBHEHUH
COOTBETCTBYIOIIMX PEAKIIUI U JAeTaTh BBIBOJIBI
Ha WX OCHOBE. [IpOBOJIUTH BBIYMCICHUS LIS
onpeeNICHHsI MOJICKYIISIPHON (GOPMYJIIBI
OpPraHUYEeCcKOro BEIECTBa, MO yPaBHEHUIO
XUMHUYeCKO# peakinu. CaMOCTOSATELHO
TUTAHUPOBATH M OCYILECTBISTH CBOIO
MO3HABATENLHYIO JICATENLHOCTD.

Wroro no paznemy
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Pazpen 4.
A3zoTcoaepxariue
OpPraHUYECKHEC
COCIMHEHHUSI

4.1

AMUHBI. AMUHOKHCIIOTEI.

benxu

AMUHBL: METHJIAMUH — IPOCTEUIIHNHA
IIpEACTAaBUTENb AMUHOB: COCTaB, XUMHUYECKOE
cTpoeHue, GU3NUECKUE U XUMUYECKHE CBONCTBA
(peakuyu ¢ KUCJIOTaMU M TOPEHMsT), HAXOKACHHE
B IIpUpo/ie. AMUHOKHUCIIOTHI KaK aM(pOTepHBIE
OpraHHYECKHUE coeNnHEHUs. PU3NYecKue U
XUMHYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha
nmpuMepe rimuuHa). buonornueckoe 3HaueHue
amuHOKkHcnoT. CuHTe3 nenTuaoB. benku kak
MIpUpoHbIe oauMepsl. [lepBuyHas, BropuyHas u
TPETUUYHAsI CTPYKTypa O0enKoB. XHUMHUUECKHUE
CBOWCTBa OEIKOB: THJIPOJIU3, IEHATYpalus,
KayeCTBEHHbIC PEaKLMU Ha OeNKu.
OKCepUMEHTAIbHBIE METO/IBI H3YyUEHHS BELIECTB
1 UX NPEBPALICHUI:

JdemoHcTpanum:

- IcHaTypaLusi OEJIKOB IPH HAarPEBaHUH;
-IIBETHBIC peaKiluu OCIKOB

PackpriBaTh CMBICIT U3y4aeMbIX TIOHATHI
(BBISIBIIATH MIX XapaKTepHBIC PU3HAKH),
YCTaHaBIIMBATh UX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIONIUE MTOHSATHS
TIPH OTIFICAHWUHU COCTaBa, CTPOSHUS H
MPEBPAILEHUI OPraHUYECKUX COCITUHEHUH.
Hcnonmp30BaTh XUMHUYECKYIO CHUMBOJIHKY LIS
COCTaBJICHHSI MOJIEKYJISIPHBIX H CTPYKTYPHBIX
(pa3BépHyTOMi, COKpaIIEHHOM) hopMyT
opraHmyecKux BemiecTB. Onpenensirs
MIPUHAJICKHOCTD BEIECCTB K ONPEICICHHOMY
KJIACCY TI0 COCTaBY M CTPOCHHIO, HAa3bIBATh MX
M0 CHUCTEMATHYECKOW HOMEHKIIATYPE;
MPUBOIUTH TPUBHAJILHBIC HA3BAHUS
OTJIEIBHBIX MPEICTABUTEIEH.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
npUMeHeHue, QU3MUECKUE U XUMHYECKUE
CBOICTBA, BaXKHEUIITHE CITOCOOBI TIOITYYEeHHUS
THUITUYHBIX TIPEJICTABUTENICH a30TCOIEPIKAIINX
COeIMHEHUH (METHIIAMUHA, TIIUIHA, OCIIKOB).
OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIC
CBOICTBA OCJIKOB; MOSICHATH Ha MPUMEpax
3Ha4YeHHE OCIKOB JIJIs OpraHu3Ma 4YelioBeKa.

Hcmonp30BaTh €CTECTBEHHO-HAYIHBIE METOIBI
MO3HAHMS — HAOJIOIaTh U OIHUCHIBATh
JIEMOHCTPAIIMOHHBIN SKCTICPUMEHT.
CaMocCTOsTeNBHO IIaHUPOBAThH U
OCYIIECTBIISITH CBOIO MTO3HABATEIHHYIO
JIesITeIbHOCTD; IPHHUMATh aKTHBHOE ydacTHe
B TPYIIIOBOM yU4eOHOH NEATEITBHOCTH.




Hroro no paznemy 3
Paspeun. 5.
BricokoMonekynspHble
COCIMHEHHUS
[Tnactmaccel. Kayuyku. 2 OCHOBHbIE TOHATHS XUMHUH Bnanets nzyuyaeMbpIMi XUMUYECKUMHU
Bonokna BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, MOHATHSAMU: PACKPBIBATH CMBICIT H3Y4aeMBIX
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTETIEHb MOHATUN U IPUMEHSTH 3T MOHIATHS NIPH
MTOJINMEPHU3ALINHN, CPEAHSSI MOJIEKYJISIpHAs Macca. | ONMUCaHWM COCTaBa U CTPOCHUS
OCHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYJIIPHBIX OPTaHUYECKUX
BBICOKOMOJIEKYJIAPHBIX COeTMHEHHH — BEIICCTB, JJIsl OOBSICHEHUS OTJENbHBIX (PaKTOB
MTOJINMEPHU3ALHA U TIOTUKOHJEHCALNS. U SIBJIEHHN. VcTIONb30BaTh XUMUYECKYIO
[TmacTmacce! (MOMTUATHIICH, TOTUIIPOITHIICH, CHUMBOJIUKY JUUISl COCTAaBJIEHUS CTPYKTYPHBIX
MTOJIMBUHUIIXJIOPH/T, TIONACTHPOIT). HaTypanbHbI | ¢opMyT BemIeCTB ¥ ypaBHEHUH peakiinit
U CUHTETUYECKHE KaydyKu (OyTalueHOBBIH, MOJIMMEPH3ALAN U TIOJIMKOHACHCAIINH.
XJIOPOTIPEHOBBIA U M30MPEHOBHIN ). BosiokHa: OrnuceIBaTh COCTaB, CTPOCHHUE, OCHOBHBIC
HaTypaJlbHbIE (XJIOMOK, IEePCTh, MENK), CBOWCTBA Kay4yKOB, HanOosee
HCKYCCTBEHHBIE (aI[eTaTHOE BOJIOKHO, BUCKO03a), pacrnpocTpaHEHHBIX BUIOB IJIacTMAace,
CHUHTETHYECKHE (KalpoH U JIaBCaH). BOJIOKOH; IPUMEHEHNE B Pa3INYHBIX
OKClepUMEHTaIbHBIE METO/IBI H3YUEHH BEHIECTB | OTpacisax. Mcrnonb30BaTh eCTECTBEHHO-
Y UX MIPEeBpaICHUN: Hay4YHbIE METOIbI TO3HAHUS — HAOIIOJaTh U
e JleMOHCTpaIyu: OTHCHIBATh IEMOHCTPALMOHHBIN 3KCIIEPUMEHT
- O3HaKOMJIEHHE C 00pa3aMu
MIPUPOJIHBIX M NCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, Kay4yKOB
Hroro no pazneny 2
OBUIEE KOJIMYECTBO | 34
YACOB IIO

I[MPOI'PAMME




Kanennapno-remaTndeckoe niianuposanue B 10 kiacce, 344

Ne Tema ypoka Kon- | OO0s3aTenbHbie XUMUYECKUH IKCIEPUMEHT (000pYIOBaHHE)
m\n BO AJIEMEHTBI COACPIKAHUS
ya-
COB
1 2 3 5 6
1 [Ipenmer 1 TXC, ee 3nauenue. A.M.bytnepoa. JdemoncTpanum: OO0pasipl  OpraHUYECKUX
OpraHHYecKOH Dopmuposanue opeaHuyeckoll Xumuy Kax HayKu. BEILIECTB M MAaTEPHAIIOB.
1) XM Opranudeckue Bemectsa. Opranudeckasi XuMusl. [TapocTepxHEBbIE MOJCIH MOJICKYIT
: Homenknarypa. W30oMepusi, paukar OpraHMYecKux BemecTs. [lnasnenue,
oOyrauBaHue u roperne PacTtBopuMocTh
OPraHWYeCKUX BEIIECTB B BOJIC M HEBOJIHBIX
pacTBOPUTENAX OPraHUYECKUX BEIECTB
2 OnexTpoHHas 1 DIIEKTpOHHAs IPUPOJIAa XUMUYECKUX CBS3EH B JemoHcTpanum:
5 npupoa OpTaHHYECKHX COEIMHEHNSX, CIIOCOObI ee paspbia, | LIAPOCTEPIKHEBBIC  MOJIEIH MOJICKYII
) XHMUYECKIX OpraHUYECKUX BEIECTB.
CBA3EH B
OpraHNYECKHUX
COETMHEHUSX
3 Knaccudukarus 1 Kiraccudukarys 1 HOMEHKIATypa OpraHHIeCKUX JdemoHcTpanuu:
OpraHUYeCKHX coequHenuii PacueTHele 3anaun. Haxoxnenue
3 COeMHEHNI MOJIEKYJISIPHOM (hOPMYJITBI OPraHUYECKOTO OGpasiibl OpraHUIECKUX BEIIECTB U

Pemenue 3agau
Ha BBIBO/J
XUMHYECKUX

hopmy

coeIMHEeHMs Mo Macce (00beMy) IPOIYKTOB
CropaHus

MaTepHuaaoB. Moesn MOJIEKyJ1 OpraHu4eCKUX
BEHIECTB.

AJNTOPHUTM pelIeHUs 3aj1a4, CIIPABOYHbBIC
TaOJIULIBL.




1 Crpoenue Krnaccudukanus u opraHn4ecKux COeTUHEHUH. JIO Ne 1. CocraBiieHH€ apOCTEPKHEBBIX
4 AJIKAHOB. I'omonornueckuii psiza, romonoru. CTpyKTypHas MOJEJIEH MOJIEKYJI aJIKAHOB
) I'omosiornueckui HA30MEPUSL.
psn. Crpoenue ankanoB. HomeHknarypa u uzomepus
Homenknarypa u HOMEHKJIATypa
U30MEpHUs
2 CsoiicTBa, dusnyeckre ¥ XUMHYECKUE CBOMCTBA alKaHOB. Peakiys
MIOIYYECHHUE U 3aMeleHus. [lonydenue u npuMeHeHne alnKaHOB
®) IIPUMEHEHHE
AJIKaHOB.
[{ukoankaHsl.
1 | AnkeHsl Crpoenue ankeHoB. ['oMmonorndeckuit pss. JleMoHcTpanum:
6) Crpoenue, Homenxknarypa, H30MCpHAL.: YI7IEpOJHOH LerH, Mopenu MOJeKyJI 130MEPOB U TOMOJIOTOB.
FOMOTOrHYeCKHUi IIOJIO’KEHUSL KPATHOMU CBS3H, YUC-, MPAHC- USOMEPUSL.
pAi, H3OMepIA, XHUMHUYECKUE CBOMCTBA: PEaKLIUs OKUCIICHHUS],
npucoeauHenus. [IpuMeHenne ankeHoB
HOMEHKJIATypa.
CaoiicTBa
AJIKEHOB U UX
IIPUMEHEHHE
2 | llpasuna Th. [Tosryuenue 3TunEHa, N3y4EHHE €r0 CBOICTB, IIpakTnueckas padora Ne 1
7 Homyuenue crocoObl COOMpPaHUs U paclio3HaBaHUs Ob6opynoBaHue U MaTepUabl JUIs
) | srunena n (ka4. peaKIum) npaktrueckoil pabotel. MucTpykiuu Th.
HU3y4EHUE €TO
CBONCTB
3 | IlousTue o Ankanuensl. CTpoeHHE, CBOMCTBA, IPUMEHEHHE. JdemoHcTpaumu:
AUCHOBBIX [IpupoaHbIN, CAHTETUYECKUI KaydyKH, pe3UHa, Pasnoxenne kaydyka npu HarpeBaHU! U
®) yraesoaopoaax. 30O0HMT. HCIBITAHUE IPOIYKTOB Pa3I0KEHHUSL.
[Ipuponubii Konnexnus:
KayqykK. 3HaAKOMCTBO ¢ 00pa3iaMu KayqyKoB
4 | ANKWHBI. CrpoeHnue aneTuiieHa. ['oMonI0oru ¥ H30Mepsl. JleMoHcTpanum:
Crpoenue, Homenknarypa. ®u3ndeckue 1 XUMHUIECKHE [onmyyenue areTniaeHa KapOUIHBIM

cnocobooM. BianMoeiicTeue aneruiesa ¢




)

TOMOJIOTHUYECKHI
pan, u3omepus,
HOMEHKJIATypa,
CBOMCTBA U

cBoyicTBa. [Ipumenenue

pacTBOPOM IepMaHTraHaTa Kajus U OpOMHOMN
BOJI0H. ['opeHue areTusieHa.

MIPUMEHEHHE
aneTuieHa.
1 | Apensl. benson u Crpoenue 6en3ona. Mzomepus 1 HOMEHKIIATYpa. JleMoHCTpAaN UK
€ro rOMOJIOTH Ouznyeckue U XUMUIECKHE CBOMCTBa OeH301a beH3on kak pacTBOpUTENb, TOPEHUE
(10) 6en3ona. OTHolIeHnEe OeH3051a K OpOMHOMN
BOJIE U PAaCTBOPY MEpMaHIraHaTa Kajusl.
OKWuCIeHHe TOTyoIa.
2 | I'enernueckas O0600mMTh 3HaHUS 00 YIIIEBOIOPO/IaX, MOKa3aTh POACTBO CripaBo4yHBI€ TaOIUIIBI
CBSI3b W3YYCHHBIX YTIE€BOJOPOIOB U BO3MOKHOCTH X
(11) apoMaTHYeCKHUX IMOJIY4YE€HHA U3 HEOPraHNMICCKHUX BEUICCTB. Pemenmne 3a1a4
VTJIeBOTOPOTIOB C Ha HaXOXXJICHUE MOJIEKYJISIPHOU (POPMYITBI ra3000pa3HOTo
IPYTUMH yriaeBoaopoaa o npoAgyKTamMm CropaHusi.
KJIacCaMu
YTJI€BOI0OPOIOB
1 | IlpuponHslii n IIpupoaHbIE UCTOYHUKH YTIEBOIOPO/IOB,
TIOITyTHEIE MPUPOJIHBIN ra3 U MOMYTHBIN HEPTIHBIE Ta3bl HE
(12) HEdTAHBIE Ta3, TOJILKO TOIUIMBO, HO M MCTOYHHK ChIPbA JUIA
X COCTAB I XUMHUYECKON TTPOMBIITUICHHOCTH
MIPUMEHEHHE
2 | Hedptb n CocraB u cBoiicTBa HEPTH, hU3NUECKUE U JJO Ne 2.
13 He(pTepOAYKTHI. XUMHUYECKHE CIIOCOOBI TIepe-paboTku HedTH — O3znakomieHHe ¢ 00pa3lamMu IIPOJYKTOB
(13) Crioco6s1 MeperoHKa U KPEKHHT. HedTenepepaboTKH
nepepaboTku (xomexius).
HepTH
3 | KoHTponbHas Bruinenue YVY/I, crenenn ux ycBOeHuH,

pabota Ne 1 o




(15) | reme MOJYYECHHBIX MPY U3YYEHUU JAHHOWU TEMBI
«YTIEeBOAOPOIBD»
1 | OnHoatomHbIE OpnHoaTOMHBIE TIpeieNbHbIe CTUPTHI, CTpOSHNE MOJIEKY,
Tpe/e/bHbIE ¢yHuki. rpynma. Bogopoa-Has cBsa3b. M3omepus u
(16) CIIUPTHL HOMeHKaTypa. CBolicTBa MeTaHoMa (3TaHOMA),
Crpoetme nostyueHue u npumeHenue. dusuonornueckoe AeiicTeue
b
N CIMPTOB Ha YeT0BEKa
CBOMCTBA,
MOJIy4YEHHUE,
MIPUMEHEHUE
2 | MHOroaTroMHbIie MHOroaToOMHBbIE CIIUPTHI. JdeMoHcTpanum:
17) CIUPTHI. DTWICHTJINKOIb, ruiepul. CroiicTa. [Ipumenenue JJO Ne 3
17
BTI/IHCHFHI/IKOHL, PaCTBOpeHI/Ie TJIMOCPpHUHA B BOJC. PeaKHI/IH
TJIULEPUH. rimiepuna ¢ ruapokcunom meau (II).
CBolicTBa,
IIPUMEHEHNE
3 | CtpocHue, DeHOIBI. JdemoHcTpaumu:
CBOMCTBA U Crtpoenue. B3anmHoe BIIUSIHE aTOMOB B MOJIEKYJIE JIO Ne 4
18 . . N
(18) MIPUMEHEHHE Ha ipumepe peHosa ['enernyeckast CBsi3b CIIUPTOB BzaumoneiicTBue dheHona ¢ GpoMHOI BOJ10M
denoma (heHoa ¢ yriaeBogopoamu. PelieHre pacueTHbIX 3a1a4 Y PaCTBOPOM THIAPOKCH]IA HATPHUS.
FeHeTquCKaﬂ 10 XMMHUYCCKUM YPAaBHCHHUAM IIPH YCIIOBHUHU, YTO OOHO U3
CBS3b CIHPTOB | pearupyomrx BeMEeCTB aHO B H30BITKE.
¢benomna c
YIJIEBOAOPOAAMU
1 | KapGoHuiabHbIC AJpaerunsl. JdemoHcTpaumuu:
COEJTUHEHHUS — Ketonsl. Ctpoenne monekyn. yHKIMOHATbHAS PacTBOpeHue B alieToHe pa3IndHbIX
(19) aAJIbACTUAbI U Tpyi1ia. I/ISOMepI/IH 1 HOMCHKJIaTypa. OPraHWYECKHUX BEIIECTB
KEemoHbl. dopmanpaeru U aueTalbIeru/l: CBOMCTBA, JIO N5
CaoiicTBa u MOJTy4YeHHE, MPUMEHEHUE. ATIETOH- PEICTaBUTEh TTonyueHye STaHANS OKHCIEHHEM STAHOIA.
IIPUMEHEHUE KETOHOB. HpI/IMeHeHI/Ie JIO Ne 6
aJbJACTU/IOB. B3anMogeiicTBrue Metanans (3TaHals) ¢




aMMHa4YHBIM pacTBOpPOM okcua cepedpa (1)
u ruaporcuaa meau (11).

2-3 | KapboHoBbIC O1HOOCHOBHBIC TIPE/ICNIbHBIC KAPOOHOBBIC KHCIIOTHI.
20 KHCJIOTBI. Crpoenue moiekyin. OyHKIIMOHANbHAS TpyMIa.
(21) Ilomy4enne, W3omepus u HoMenkIaTypa. CBoiicTBa KapOOHOBBIX
cBoncTBa 1 kucnor. [Ipumenenne. Kpatkue ceenenus o
KHeot HETPEACIIbHBIX KaPOOHOBBIX KHUCIOTAX
3 | IIpaBuna Thb. HccnenoBath cBOiCTBa KApOOHOBBIX KHCIIOT, Ipakrnyeckas: padora Ne 2.
«CBoiicTBa 00yCIIOBIICHHbIC HAJIMYMEM HOHA BOJOPOAA 1 O6opynoBaHue U MaTepuaibl AJs
(22) KapOOHOBBIX KapOOKCHIILHOM IPYIIIBL. npakTudeckoit padotsl. UucTpykmu Th.
KHCJIOT»
5 | I'enernueckas ['eHeTnyeckas cBsi3b KAPOOHOBBIX KUCIOT C IPYTHUMH
CBSI3b KJIaCCaMU OPTaHUYECKUX COCTMHEHUI
(23) KapOOHOBBIX Pemenue 3agad Ha onpeneneHrne MacCOBOM  JTOJIU
KHCJIOT € BBIXOJIa IPOAYKTA OT TEOPETUUECKHA BO3ZMOKHOI'O
IpYTrUMHU
KJIaccaMu
OpraHUYECKUX
COEMHEHHIA.

Pemenue 3amau
Ha OTpeieTICHue
MacCOBOM I0JU
BBIXOJIa
MPOJIYKTa OT
TEOPETHUECKHI
BO3MOKHOT'O




CrnoxHble
a¢upsl. XKupsl

CroxHbIe Y3QUPHI,
JKupwl. Haxoxnenune B mpupomae. Coiicta. [Ipumenenue.

JdemoHcTpaumuu:
3HAKOMCTBO C 00pa3iaMu MOIOIINX U

(24- XuMUS B IOBCEIHEBHOM KU3HUA. MoroIIye U YUCTAIINE YUCTALIMX CpeACTB. M3yueHne nHCTpyKumit

25) cpencta. [Ipasuna Th co cpemcTBamu OBITOBOI XMMHH. 110 MX COCTaBY U MPUMECHECHHUIO
JIONe7.
PacTtBOpUMOCTB KUPOB, JOK-BO UX
HEIpPEAEIbHOrO XapakTepa, OMbUICHHE
JKUPOB.
JIONe 8
CpaBHEeHME CBOWCTB MblJIa U CHHTETHYE-
CKHMX MOIOILUX CPEJICTB.

1-2 | YriueBonsl. T'mroxo3a. JleMOHCTpAIIUM:

I'mroko3a. Crpoenue mosekyibl. CBOMCTBA INIFOKO3BI. JIO Ne9

(26- Onurocaxapupl. [Ipumenenue. Caxapo3a. CBolicTBa, IPUMEHEHUE B3anmoneiicTBre IiOKO3bI C THIPOKCUAOM

27) Caxaposa meau(Il), c ammuauHbIM pacTBOPOM OKCHIA
cepeopa(l).
JIO Ne 10 BzaumoseiicTBue caxaposbl ¢
TUAPOKCUJIOM KAJIBIIUSL.

3 | Kpaxman u Kpaxman u nenntono3a — npeacTaBuTean JleMoHCcTpanum:
EJUTI0II03a MPUPOAHBIX MOTUMEPOB. Peakiiuu JIO Ne 11. B3zaumonelicTBre kpaxmana ¢
(28) noJMKoHAeHcau. Gu3ndeckne u XMMUYECKUe itomom. Tuaponus kpaxmana.
cBorcTBa. Haxoxnenue B npupone. [Ipumenenne. JIO Ne 12. KosLaexuu.
AnieTaTHOE BOJIOKHO.
O3HakoMJIeHHE ¢ 00pa3aMy MPUPOTHBIX U
HCKYCCTBEHHBIX BOJIOKOH.
1 | AMuHBIL Awmunbl. CTpoeHHE MOJIEKYJI. AMUHOIPYIIMNA. demoncrpauuu: Okpacka TKaHU
(29) Crpoenue n Pu3nuecKue 1 XUMHYECKUE CBOMCTBA. AHWIIMH. AHWJIMHOBBIM KPACHUTEIIEM.

CBOWCTBA.




AHnanHa —

CaoiicTBa, NpUMEeHEHHUE. ALIETATHOE BOJIOKHO

MPEJCTaBUTEIb
apOMaTUYECKUX
aMHHOB
2 | AMMHOKHUCIIOTHI. AMuHOKUCHOTHL. M30Mepus 1 HOMEHKIaTypa. Jdemoncrpanmu: Jloka3areibCTBO
30 N3omepus, CBoiicTBa. AMMHOKHUCIIOTHI Kak amdoTep. HaIM4KA (YHKIIMOHATIBHBIX TPYII B
(30) HOMEHKJIaTypa. opranudeckue coeaunenus. [Ipumenenue pacTBOpax aMUHOKHCIIOT.
CaoiicTBa 1
IIPUMEHEHHE
1 | benku — benku — npupoanslie noauMepsl. CocTas, CTpYKTypa, | JeMoHcTpauum:
HIPUPOJIHbIE CBOMCTBA. YCIEXH B MOJIyYCHUU U CUHTE3€ OENKOB. JIONe 13
(31) TOTUMEDI. [IBeTHbIe peakiuu Ha Oenku (OuypeToBas u
Cocras, KCaHTOIPOTEHHOBAS).
CTPYKTYpa,
CBOICTBa OEJKOB
2 | Xumus u Xumus ¥ 310poBke. JlekapcTBa, (EpMEHTHI, JAemoncTpanuu:
31) 3/10pOBLE BUTaAMHHBI, TOPMOHBI, MUHEPAJILHBIE BOJBI. OOpa3Lp! IeKapCTBEHHBIX MPEMapaTos U
HICIIOBCKA. [TpoGnemsl, CBA3aHHBIE C IPUMEHEHUEM BUTAMUHOB.
HleKAPCTBEHHbIX TIPETAPATOB. OO0pa31bl CpesICTB TUTUEHBI U KOCMETHKH.
1 | IoustHe o [ToHATHS O BBICOKOMOJIEKYJISIPHBIX COCIMHEHUSX. JemoncTpanuu: OOpa3ipl miacTMacc,
BBICOKOMOJIICKYJISIP Crpoenune monekyi. [lonmuatrnen. [lonmunponusieH. CHHTECTUYCCKUX Kay1yKOB
(32) | pix coemmmenmsx. CHHTETHYECKHE BOMOKHAL. Y CHHTETHUYECKHX BOJIOKOH
[InacTtmaccel u
BOJIOKHA.
2 | Urorosas YPOK KOHTPOJIS, OLIEHKN ¥ KOPPEKIUUU 3HAHUU
33 KOHTpOJIbHast Ne yqammxcs
(33) 2 paboTa 1o
TeMaM

«Kucnopoacoaep




XKallue OpraHuy.
COCIMHCHHUS»,
«A30TCcoIepKall
1€ OpraHuYyecKue
COCIMHCHH S

(34)

O6006menue 1
3HaHUM 110 KypCy
OpraHN4eCcKOn
XUMUU.
Opranunueckas
XUMHUS, YEJIOBEK U
npupoza

UTOTO 34

[TpakTrueckux padot 2,.1a00paTOpHBIX padoT -13,

KOHTPOJIBHBIX padoT-2

TEMATHYECKOE IINTAHUPOBAHME 11kaacc

No Haunmenoanue paznenoB | Kon- | IIporpammuoe comepxaHue OCHOBHBIC BUJIbI JICATEIILHOCTH O0y4atommxcs | Lludppossie
i\ U TeM y4eOHOTO BO oOpa3zoBaTenbHbIC
npeaMera ya- peCypCHL.
COB
Pazpen 1. Teoperuueckue
OCHOBBI XUMHHU
11 CrtpoeHnue aToMOB. 3 Xumuueckuil aneMeHT. Atom. CocTaB aToma, U30TOIBL. | PacKpbIBaTh CMBICH N3y4aeMBbIX MOHATHH

ITepuoanueckuii 3aKoH U
[Tepuonnueckas cucrema
XUMHUYECKHX DJIEMEHTOB
.. Menneneena

OnekTpoHHast 000J04YKa. JHEPreTHIECKUE YPOBHH,
MOypOBHHU. ATOMHBIE opbuTanu, s-, p-, d-, f-
aneMeHTBI. OCOOCHHOCTH pacIipeaeNieHUs YIEKTPOHOB
10 OPOUTAIISAM B aTOMaX MaJIbIX U OOJIBIIHX TIEPHOIOB.
OnexTpoHHas KoH(puUrypanus atoMoB. [lepuoaudeckuit
3aKoH ¥ [leproamyueckasi cicTeMa XUMHIECKUX
anemenToB /. 1. MenneneeBa. CBsA3b NEpUOINIECKOTO
3akoHa U [lepronyueckoil CUCTEMbBI XUMUYECKUX

(BBIABIIATH MIX XapaKTePHBIEC IPU3HAKH ),
yCTaHaBIUBATh UX B3aUMOCBS3b. PacKkpbIBaTh
CMBICJI ITepuoInyecKoro 3akoxa /1. 1.
MeHneneesa 1 1€MOHCTPUPOBATh €I0
CHCTEMaTHU3UPYIOILYI0, O0BbICHUTEIBHYIO U
MPOTHOCTUYECKYIO pyHKIMH. XapaKTepnu3oBaTh
3JIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKUX
2JIeMEHTOB 1—4 TIeproIOB, HCIIOIB3YS OHITHS




3JIEMEHTOB C COBPEMEHHOM T€OpHUEN CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOHCTB XUMUYECKUX
3IIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CI0XKHBIX
BEIIIECTB 110 IPyMIIaM U IepuoaaM. 3HaueHHe
MEPUOANYECKOTO 3aKOHA U CHCTEMBI XUMHUYECKUX
anemeHToB /[.M. Menneneesa B pasBUTUU HayKHU.
OKcIepUMEHTAIbHBIE METOIbI M3Y4YEHUS BELIECTB U UX
[IpEBPAlLCHUN:

Jemoncrpanuu: Bumer tabmur «llepromnaeckas
cucteMa xuMuueckux anementoB J[.M. Menneneesa»

S-, p-, d-2JEKTPOHHBIC OPOUTAIIH,
SHepreTHyecKkue ypoBHU. OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKUX JIEMEHTOB U UX COCTUHEHUNA TI0
nepuoaaM u rpynnam Ilepuoanueckoi cucTeMsl
M. . MenneneeBa

1.2

Crpoenue BelecTBa.
MHoroo0pasue BeniecTs

Crpoenue BemiecTBa. XUMHUYECKasl CBsI3b. BUbI
(xoBasileHTHasl HEMOJISIpHAs U MOJspHas, HOHHAs,
METaJUINYECKas) U MEXaHU3Mbl 00Pa30BaHUS
XHUMHUYECKOH CBsI3M (OOMEHHBIN 1
JIOHOPHOAKIENTOPHBIHN). BomopoiHas cBs3b.
BaneHTHOCTB. DNeKTPOOTpULATENBHOCTh. CTENEHb
okucnenus. Katnons! n annonsl. Bemecta
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH
ITOCTOSTHCTBA COCTaBa BellecTBa. THIIBI
KpUCTAJUTMYECKUX PEIIETOK U CBOICTBA BEIIECTB.
[TonsTre 0 qucnepcHbIX cucTemMax. MicTuHHBIE
pacTtBopbl. KonmudecTBeHHbIE XapaKTePUCTHKU
pacTBOpoB (MaccoBas A0JIS BEIIECTBA B PaCTBOPE).
Knaccudukanys HeopraHn4eckux COeIMHEHHH.
Homenknarypa HEOpraHHUECKHX BEUIECTB.
OKcNepUMEHTaIbHBIE METO/IbI U3YUEHHS BEIIECTB U UX
[IpEBPALLCHUN:

e JleMoHCTpanmu:

® MOJIeJIU KPUCTAIIHYECKHUX PelIeTOK.

o PacuéTHble 3aga4n:

® pacyeTsl ¢ HCIOJIL30BAHUEM MOHSITHSI «MaccoBasi
J0JIsl PAaCTBOPEHHOTO BEIICCTBAY

PackpbIBaTh CMBICH H3y4aeMbIX TOHSATHI
(BBIOENATH UX XapaKTepHbIE IPU3HAKN) U
NPUMEHATB 3TH MOHATHUS IIPY ONACAHUH COCTABA
U CTPOCHHUS BEIIECTB, AJIS OOBSICHEHUS
OTJCNBHBIX (haKTOB U sBICHUH. OnpeaesTh
BUIbI XUMHYECKOH CBSA3M (KOBaJIEHTHOM,
HMOHHOM, METaJIITNYECKOH, BOZOPOIAHON) B
COEIMHEHMSIX; TUIT KPUCTAIUINYECKON PEIIETKU
KOHKPETHOTO BemecTBa. OnpenessaTh
BaJIEHTHOCTb U CTETIEHb OKUCIICHHSI XUMHUYECKUX
3JIEMEHTOB B COECIMHEHMAX Pa3INYHOTO
cocrtasa. [IpoBOUTH BEIYHUCIEHUS C
HCIIOJIb30BAaHUEM MOHATHS «MaccoBasi 10JIs
BEIIECTBA B pacTBOpe». BiageTrs n3ydaeMeivu
XUMUYIECKUMHU TOHATUAMU. OOBICHATH
3aBUCHUMOCTb CKOPOCTH XUMHUECKOHN peakuu
OT pa3nuuHbIX pakTopoB. OnpenensTh
XapakTep CMEIICHN XUMUIECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHEUTHETO BO3JCHCTBHS
(mpunamyn Jle Llarense). CocTaBisTh
YpaBHEHUS peaklnii pa3IndHbIX THUIIOB; MOJHBIC
U COKpalll€HHbIE YPaBHEHUS PeaKIii HOHHOTO
0o0MeHa, YUUTBIBas YCIIOBUS, IIPU KOTOPBIX 3TU
peakuuu uayT A0 KoHna. Mcnonb3oBathk
€CTECTBEHHO-HAy4YHBIE METOBI TIO3HAHUS —




MpoBeIeHUE, HAOIIOJCHNE U OTIMCAHNE
XUMHYECKOT0 IKCIIEPHUMEHTA
(IeMOHCTpalOHHBIE U J1a00PaTOPHBIE OMBITHI,
MIpaKTHYECKHUE PabOTHI): IO OIPEAEIICHHIO
CpeZlbl BOJHBIX PACTBOPOB BEIIECTB, PeaKInit
HOHHOTO OOMEHA, BIUSIHUIO PA3THYHBIX
(hakTOpOB Ha CKOPOCTH peaknuii. Clie10BaTh
MpaBUJIaM TOJb30BaHHUA XUMUUECKOW TOCYA0H U
nabopaTopHeIM 000pyIoBaHueM. [IpeacTaBisaTh
Pe3yIAbTATHl XUMHUUECKOT'O SKCIIEPUMEHTA B
(hopmMe 3armucu ypaBHEHUH COOTBETCTBYIOIIMX
peaxIuii ¥ JeNaTh BBIBOJBI HA HX OCHOBE.
HpOBOI[I/ITb BBIYHMCJICHHA I10 YPAaBHCHUAM
XUMHNYECCKHUX peaKHHﬁ, B TOM 4YHCIIC
TEPMOXUMHUYCCKHE PACUETHI

13

XUMHUYECKUE PEAKIIUU

Xumuueckas peakius. Knaccupukamms XuMHUUECKIX
peaKIuii B HEOPraHMYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPaHEHUS
U TIPEBPAILEHUS SJHEPTUN TIPY XUMUYECKHUX PEaKLUAX.
CKOpOCTh peakiiiy, €€ 3aBUCUMOCTb OT Pa3IUYHbIX
¢dakxTopoB. OOpaTrMbIe peakii. XHMHUYECKOEe
paBHOBecHe. DaKTOPHI, BAUAIONINE HA COCTOSHUE
xuMuueckoro paBHoBecus. IIpunuun Jle [larensbe.
Onexrponutuyueckas nuccouranys. CUIbHbIE U ciadble
3neKTposuThl. Cpejla BOJHBIX paCTBOPOB BELIECTB:
KucCJas, HeWTpajbHad, ejaounas. BogopoaHsiit
nokasarenb (pH) pactBopa. Peakiuu noHHOro ooMeHa B
OpraHN4eCKON U HEOPTraHUYECKON XUMUU.
OKucINTETBHO-BOCCTAHOBUTENBHBIE peakiun. [lonsTre
00 3JIEKTPOJIM3€E PACIUIABOB U PACTBOPOB COJIEH.
ITpumenenue anekTponusa. DKCIEpUMEHTAIbHbIE
METO/Ibl U3Y4EHHS BEIIECTB U X NMpeBpalleHuii: ||
JemMOoHCTpaLuu: [ pa3okeHue nepoKcuia BOJOpoJa B
NPUCYTCTBUH KaTanuzatopa. | JlabopaTopHbie OMBITHI:
[ mpoBeeHUE PeaKLuii HOHHOro OOMeHa;




OIMpeACICHUEC CPEABbI paCTBOPOB BCHICCTB C IOMOIIBIO
YHUBEPCAJIbHOT'O MHAUKATOpPA.

IpakTyeckne padorni: Ne 1. Bausaue pasnuyaabIx
(akTOpPOB HAa CKOPOCTH XUMHUUYECKON PEaKIHH.

PacuérHble 3aqaum. pacyeThl IO YPABHEHUSAM
XUMHUYECKUX PEAKILH, B TOM YHCIIE TEPMOXUMUUECKUE
pacuérnl

Hroro mo pasneny 13
2 Paznen 2.
Heoprannueckas xumus
21 Meranibl 6 Mertamsl. [lonoxxenue metamwioB B [lepuoguueckoit PackpbIBaTh CMBIC H3y4aeMbIX TOHATHI

crcTeMe XUMUYECKUX dJieMeHToB. OcobeHHOCTH
CTPOEHHMS NEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.
Oo6mume puznueckue cBoiicTBa MeTayuioB. [Ilpumenenue
METaJUIOB B OBITY, MpupoJie U TexHuKe. CIiaBbl
METAJIJIOB. DIEKTPOXUMUYECKHH Pl HAIPSKEHU I
MeTamuioB. O0mme crocoObl MOTYyYSHUS METAIIOB.
Koppo3us meramioB. CrocoOsI 3alUTEl OT KOPPO3UH.
OO1m1as xapaKTepuCTHKa METAJUIOB [VIABHBIX HOATPYIIT
(IA-rpynma, IIA-rpynmna) I[Teproandeckoit cHCTEMBI
XUMHYECKUX JIEMEHTOB. ATFOMUHMA. AM(pOTEpHBIE
CBOHCTBa OKCHJA U TUAPOKcUAa amoMuHus. O0mmas
XapaKTepUCTHKa METAJUIOB TOO0UYHBIX moarpym (b-
rpymn) [lepnonuueckoil CHCTEMBI XUMHYECKHX
3JIEMEHTOB: MEJlb, IIMHK, XPOM, KeJie30. BaxHeline
COEAMHEHHS METaIIOB (OKCHIBL, TUAPOKCUIBI, COIIH).
OKcNepuMeHTaIbHBIE METO/IbI U3YUEHHS BELIECTB U UX
npeBpamennii: [ JleMoHcTpauuu: [ KOIIeKMs
«MeTamibl ¥ crutaBel». || JIabopaTopHbBIE OMBITHL: [
B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMHU
KUCJIOT U 11esiouei; || kauecTBEHHbIE PeakLUy Ha
KaTHOHBI MeTaJIIoB. [ ] [TpakTudeckue padoTsl: Ne 2.

(BBIOENATH UX XapaKTepHbIEe IPU3HAKN) U
MPUMEHSTh 3TU NOHATHUS [IPU ONMCAHUK COCTaBa
U CTPOCHHUS BEUIECTB, JIsI O0BICHEHHS
OTJICNBbHBIX ()aKTOB U siBJicHUH. OOBICHATH
001111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
3JIEMEHTOB — METAJUIOB M X COCIMHEHUHN C
y4ETOM CTPOSHHS MX aTOMOB U TIOJIOXKEHHS B
[leproamueckoil cucTeMe XUMHYECKUX
anemenToB /[I. 1. Menneneena.
XapakTepu3oBaTh (OMHMCHIBATH) 00IINE
XUMHYECKUE CBOWCTBA METAJIIOB, UX
Ba)XKHEUIIINX COCMHEHUMN, TOATBEPKAAS ITO
OIMHMCaHUE MPUMEPAMU YPaBHEHUN
COOTBETCTBYIOIIUX XMMHUYCCKUX PEAKLIMIA;
MIPUMEHEHUE METAJNIOB B PA3IMYHBIX 00JIACTSIX,
a TaK)Ke UCTIOIh30BAHKE WX JUIS CO3AaHUS
COBPEMEHHBIX MaTEPHUAIOB M TEXHOJOTHH.
OnuceIBaTh CIIOCOOBI 3alTUTH METAJUIOB OT
KOppo3uH. PackprIBaTh CYITHOCTH
OKHCITUTEIIEHO- BOCCTAHOBUTEIHHBIX PEaKITHil
MOCPEICTBOM COCTABJICHHUSI SJICKTPOHHOTO




Petienue skcriepuMeHTaNbHBIX 3a7a4 10 TEME
«Metamnbi». || Pacu€THble 3ajauun: [ pacdeThbl MacChl
(oObema, KOTMUECTBa BEIIECTBA) MPOAYKTA PEaKIIHY,
€CJIA OJTHO M3 BEIIECTB JaHO B BHJIE PACTBOPA C
ONpeIeICHHON MacCcoBOM J0Jiel pacCTBOPEHHOTO
BEIIECTBA

Oananca 3Tux peakuuid. [[poBoanTs peakuny,
[IOJTBEPKJAIOIIME XapaKTepHbIE CBOMCTBA
M3y4YaeMbIX BEIECTB, PACTIO3HABATH ONBITHBIM
IIyTEéM HOHBI METAJUIOB, IPUCYTCTBYIOIIUE B
BOJHBIX pacTBOpax. Mcnosiap30BaTh
€CTEeCTBEHHO-HAYYHBIC METO/IbI TO3HAHUS —
IIpOBeCHNE, HAOIIOJCHUE U OTIMCAHNE
XUMUYECKOT0 SKCIIEPUMEHTA
(meMoHCTpaIOHHBIC U JTA0OPATOPHBIC OIIBITHI,
mpakTuaeckue padbotel). [IpeacrapnsaTsh
Pe3yABbTAaThl XUMHUUECKOT'O KCIIEPUMEHTA B
(hopme 3amucy ypaBHEHUH COOTBETCTBYIOLINX
peaxumii ¥ AenaTh BBIBOJABI HA UX OCHOBE.
CrenoBath npaBuiaM MOJIb30BAHUS
XUMHYECKOH MOCyoN U Tab0paTOpHEIM
obopyznoBanueM. [IpoBOIUTH BEIYUCICHHS IO
YPaBHEHUSIM XUMHUYECKHUX PEAKIIHH.
CaMOoCTOSATENFHO TUIAHUPOBATh U OCYIIECTBIIATH
CBOIO TI03HABATENBHYIO JIEATEILHOCTD;
MIPUHUMATH aKTUBHOE y4acTHE B TPYIIIOBOM
y4eOHOU AeITeIbHOCTH

2.2

HemeTamnsl

Hemeranel. [Tonoxxenne HeMeTalIOB B
ITepuonnueckoit cuctemMe XUMHYECKHUX IeMEHTOB J[.11.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusnyeckre CBOMCTBAa HEMETAIOB. AJIOTPOIUS
HEMETAJLIOB (Ha MpUMepe KUCIIopoaa, cepsl, hochopa u
yriaepoja). XuMHYECKHE CBOWCTBA BAYKHEHUIITNX
HEeMEeTaJuIoB (TAJIOTEHOB, CEPHI, a30Ta, pocdopa,
yriaepoja u kpeMHus). OKCHIbl HEMETAJIOB.
Kucnopoaconepxaiue kucinotsl. BogopoaHsie
COEIMHEHHSI HEMETAJUIOB. DKCIIepUMEHTAILHBIC
METObl U3YUYCHHS BEIIECTB U UX MPEBPAIICHUIM:

e JleMOHCTpalUu:
e  00pas3Ilbl HEMETAJUIOB; B3aMMOJCHCTBUAE MEIU

PackpbIBaTh CMBICI N3y4aeMBbIX TOHATHH
(BBIIENATH UX XapaKTEpHbIE IPU3HAKN) U
MIPUMEHSTD 3TU MOHSITHUS IPH ONMCAHUK COCTaBa
U CTPOEHHSI BEIIECTB, AJIsl OOBSICHEHNUS
OTJIENbHBIX ()aKTOB M siBJicHHUH. OOBICHATH
o01ye 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB
HEMETAJUIOB U UX COCAUHEHUN C yUETOM
CTPOEHMSI UX aTOMOB U TOJI0KEHHS B
[leproanueckoil cucteMe XUMHUYECKUX
anementoB /JI. 1. Menneneena.
XapakTepu3oBaTh (OMHUCHIBATH) O0IINE
XMMHUYECKHE CBOICTBAa HEMETAJUIOB, UX
BKHEHIINX COCTUHEHUN, TOATBEPKAAS ITO
OTMCaHNe IPUMEPaMH YpaBHEHHUN




C a30THOM KUCIIOTOH pazIuuHON
KOHLIEHTPALHH.

e JlabopaTopHBbIe ONBITHI:

KaueCTBEHHBIE peaKlUy Ha aHUOHBI U KaTHOH
AMMOHMSL.

e IIpakTnyeckne padorni: Ne 3.

e PerieHne 3KCIEpUMEHTAIIBHBIX 3a/1a4 110 TEME
«Hemeraip.

e PacuérHble 3a1aun: pacyeThl Macchl BELIECTBa
Wi 00beMa ra3oB IO U3BECTHOMY KOJINYECTBY
BEIIECTBA, Macce Wik 00beMy OJTHOTO U3
YYaCTBYIOIIMX B PEaKLHUH BEIIECTB; PACUEThI
Macchl (00beMa, KOJTHIECTBA BEIIECTBA)
MPOAYKTOB peaKlU, €CIIH OHO W3 BEIECTB
UMeeT NPUMECH

COOTBETCTBYIOLINX XUMUYECKUX PEAKIIHM.
XapakTepru30BaTh BIUSHUE HEMETAIIIOB U UX
COEIMHEHMH Ha JKMBbIE OpPTraHU3MBI; ONUCHIBATh
IIPUMEHEHUE B PA3IMYHBIX 00IACTSIX
MIPAKTHYECKOH NEATEIBHOCTH Y€I0BEKA.
[TonTBepx1aTh CyIIeCTBOBAHHE T€HETUUECKOM
CBSI3H MEXJly HEOPTaHMYECKUMH BEIIECTBAMH C
[IOMOUIbI0 YPaBHEHUH COOTBETCTBYIOIINX
XMMHMUYECKUX peakluil. PackpbIBaTh CYIIHOCTh
OKHCIINTEIEHOBOCCTAHOBUTENBHBIX PEAKIIAN
MIOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOIO
OanmaHca >Tux peaknwid. [IpoBoauTs peakiumy,
MOJITBEPIKIAIOIINE XapaKTepHbIe CBOMCTBA
M3y4aeMBbIX BEIECTB, PACIIO3HABAThH OIBITHBIM
ITyTEM aHUOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX
pacTtBopax. Mcnonb30BaTh €CTECTBEHHO-
Hay4HbIE METOJIbI TO3HAHMA — IPOBEJICHUE,
HaOJIr0/IeHNE U ONMCAHNE XUMUYECKOTO
3KCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
nab0opaTOpPHBIE OIBITHI, MPAKTHIECKHUE PAOOTHI).
[IpencraBisaTh pe3yabTaThl XUMHUECKOTO
9KCIEpUMEHTa B (hOpMe 3alicH ypaBHEHUH
COOTBETCTBYIOLINX PEAKIMI U 1€1aTh BEIBOJIBI
Ha ux ocHoBe. ClieZ1oBaTh MpaBUiIaM
I0JI30BaHUS XUMUYECKOH TOCYI0M 1
nmabopaTopHBIM 00opynoBaHueM. [IpoBoauTh
BBIYHCIIEHHS IO YPABHEHUSIM XUMHUYECKHUX
peakuuii. CaMOCTOATENBHO MIIaHUPOBATh U
OCYIIECTBJISTH CBOIO TIO3HABATENHHYIO
JIESATENBHOCTD; IPUHUMATh aKTUBHOE YJYacTHE B
TPYNIIOBOH y4eOHO! AESITETHHOCTH

2.3

CBs13b HCOPraHNYCCKUX 1
OpPraHuYeCCKUX BEHICCTB

Heoprannueckue u OpraHMIECKUE KUCIOTHI.
Heoprannueckrie U opraHn4ecKUe OCHOBAHHSI.
AmMdoTepHBIC HCOPTaHUIECKHE W OPTaHNICCKIE
coequHeHus. ['eHeTHUecKas CBsA3b HEOPTaHUICCKUX U




OpPraHnYCCKUX BCHICCTB

Uroro no paznemy 17
Paznen 3. Xumus u 4
KU3Hb
3.1 XUMUA U )KU3Hb Poxs xumum B 00ecTicUeHHN SKOJIOTHIESCKOM, PackpbiBaTh posib XMMUU B pEIIEHUN
SHEPTEeTHYECKON M MHUILEBOK 0€30MacHOCTH, pa3BUTHH SHEPTETHUECKHX, CHIPHEBBIX U SKOJIOTHUECKUX
MCAUILINHBI. ITonsatue o Hay4YHBIX MCTOAAaX IMO3HAHUA HpO6J'IeM YCJI0BCYCCTBA, OIIMCHIBATH OCHOBHBIC
BEIIECTB U XUMHUYEeCKUX peakuuid. [IpencraBienns o0 HaIpaBIIEHUS PA3BUTHS XUMUYECKON HAYKH U
O6HH/IX HAaY4YHBIX IIPUHOUIIAX ITPOMBIIIJIICHHOT'O TEXHOJOI'nu. HpI/IMeHHTI) ImpaBuJia 6€3OHaCHOF0
MOJTyYeHUs BAXKHEHIIINX BEIIECTB (Ha pUMepax oOparieHus ¢ BEeIIeCTBaAMHU, HCIIOIb3YEMBIMA B
MPOM3BOJICTBA aMMHUAKa, CEPHON KUCIIOTHI, METaHOJIa). MIOBCEIHEBHOM JKU3HU, IPAaBUIIA TIOBEICHUS B
YenoBek B MUPE BELIECTB, MATEPUATIOB U XUMUYECKHUX HEJSIX COSPEeIKEHUS 30POBhs U OKPYIKAIOIICH
peakuuii: XuMUs 1 3I0pPOBbE YEIOBEKa; ITPaBHIIa MIPUPOTHON Cpelbl; MOHUMATh Bpe.l (OMacHOCTH)
HCIOJIb30BaHUs JICKAPCTBCHHBIX IIPCIIapaTOB; IIpaBUIa BO3I[CI7[CTBH$I Ha JXHUBBIC OPraHU3MbI
0€3011acHOT0 NCIIOIB30BaHMSI ITPETTapaToOB OBITOBOM OTIpeIeTICHHBIX BEUIECTB CMBICIT TIOKA3aTeNs
XMMHH B TIOBCETHEBHOW KM3HU. bbITOBas XMMUYecKas [TJK, mosicHATh Ha IpUMEpax CIIOCOOBI
I'paMOTHOCTb. YMCHBUICHUA U NPEAOTBPAIICHUA UX BPEIHOT'O
BO3JIEHCTBYSI. AHAIM3UPOBATH U KPUTHYECKU
OLIEHMBATh MH(OPMAIIHIO, CBSI3aHHYIO C
XUMHYECKAMH TPOIIECCAMU M UX BIUSHUEM Ha
COCTOSIHHE OKpY>Karomei cpeapl. Mcmons30BaTh
[IOJTyYE€HHBIE 3HAHUS U MIPEJICTaBICHUS O chepax
JesITeIbHOCTH, CBA3aHHBIX C HAYKOH U
COBPEMCHHBIMH TCXHOJIOTUAMHU, KaK OCHOBY JIA
OpHEHTAINY B BBIOOpE CBOEH Oyaymien
npodeccuonanbHOU aesTenbHOCTH. [[puHUMATh
y9acTHe B 00CYKICHUH MPOOJIeM XUMHUIECKON U
9KOJIOTHUECKON HAIIPaBICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO 110 MPOOIIeMe U
rpenjaraTh BO3MOXKHBIE ITyTH €€ PeIIeHHUS.
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




TEMATHYECKOE IINTAHUPOBAHHUE

Ne Pa3znesn 1.0cHOBHbBIE IOHATUSA XUMHUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NpeacTaBieHnid) (544) Ko-Bo
ypoka yac.
Ba:kHeiinmue XuMHYeCKHE MOHATHS U 3AKOHBI 4
1 IloBTOpenue kypca xumuu 10 xnacca
2 Xumuueckuit aneMeHT. Hykiauapl. M30Tonbl. 3aKOHBI COXpAaHEHHS] MAcChl M SHEPTUU B XUMHUHU.
3 ITeproanyeckwnii 3aK0oH. PactipeienieHne 2JIeKTPOHOB B aTOMAaX 3JIEMEHTOB MaJIbIX M OOJIBIINX MEPHOIOB.
4 [lonosxeHre B nepuoANYECKON CUCTEME BOJIOPOJA, JIJAHTAHOUIOB, AKTUHOMIOB U UCKYCCTBEHHO MOJTYYEHHBIX 3JIEMEHTOB.
5 BasieHTHOCTB 1 BaJleHTHBIE BO3MOKHOCTH aTOMOB
CrpoeHne BemecTBa 3
6 OcHOBHbIE BUIbl XUMHUYECKOM CBsI3U. MIOHHAs M KoBajleHTHas cBsi3b. MeTaiunueckas cBs3b. BogopoiHas cBs3b.
7 [IpocTpaHCTBEHHOE CTPOEHHUE MOJIEKYIL.
8 Crtpoenue kpuctauioB. Kpucraminueckue pemétku. [Ipuunabsl MHOrooOpasusi BEIecTs.
XuMHYEeCKHE Peakiuu 3
9 Knaccuukanus XuMIIecKnux peakiui.
10 CkopocTb xuMuueckux peakiuii. Katanus.
11 XMMUYECKOE PABHOBECHE U YCIIOBHSI €70 CMELICHUS
PacTBOpBI 5
12 JlicriepcHbIE CUCTEMBI.
13 CriocoObI BEIpaKEHHSI KOHIIEHTPAIIUU PaCTBOPOB
14 Ilpakmuueckasa paooma 1 «IlpuroroBjienne pacTBOPOB € 32JIaHHONH MOJISIPHON KOHUEHTPaIuei».
15 DneKTpoIuTHYECKas Arccorualys. BomopoaHslil mokasarens. Peakinm noHHOTO 0OMeHa.
16 ['maponu3 opraHMYeCKUX U HEOPraHMUYECKUX COCTMHEHUN
JIeKTPOXMMHUYECKHE PeaKINHU 4
17 XUMUYEeCKHE UCTOYHUKH TOKa. Psi1 cTaHapTHBIX 3JIEKTPOJIHBIX OTEHIIMAJIOB.
18 Kopposus Metannos u e€ npeaynpexieHue.
19 DIEKTPOIH3.
20 KonTtpoJsabHas patora 1 no teme «TeopeTnueckne 0CHOBbI XUMHMN»
Heopranuveckast xumust 11
MeTtanibl 6
21 OO6m1ast XapaKTepUCTHUKA M CTIOCOOBI TTOTYYCHUST METAJIOB.
22 0030p MeTAIUIMYECKHUX 3JIEMEHTOB A- 1 b-rpymi.
23 Menp. [unk. Tutan. Xpom. XKene3zo, HUKeNb, IUIATHHA.
24 CriaBbl METaJJIOB.
25 OKCHIBI ¥ THIPOKCHIBI METAJLIOB.
26 Ilpakmuueckas paboma 2 «PenieHne IKCNIEPUMEHTAIbHBIX 3a1a4 10 TeMe «MeTaibn».




Hemeranibl 5
27 00630p HemetauoB. CBOMCTBA U MPUMEHEHUE BAKHEUIITNX HEMETAJJIOB.
28 OOm1ast XxapaKTEpUCTHKA OKCHI0B HEMETAIIIOB U KUCIOPOACOACPKALINX KUCIOT. OKUCINUTENbHBIE CBOWCTBA CEPHOM U
a30THOM KHCIOT. BonopoiHble coeIMHEHNs] HEMETAJLIOB.
29 I'eneTrueckas CBsI3b HEOPraHWYECKUX M OPIraHUYECKUX BEIIECTB.
30 Ilpaxmuueckas paboma 3 «Pewenue yxkcnepumenmansuuix 3a0au no meme «Hememannwiy.
31 KonTtpouabHas padora 2 no teme «Heopranmyeckast XuMHsI».
XuMHuS ¥ 5KU3Hb 3
32 XuMHSI B TPOMBIIUICHHOCTH. [[pUHITMITBI XUMHYECKOTO MTPON3BOICTBA. XUMHKO-TEXHOJIOTHIECKNE TIPUHIIHITBI
IPOMBIIUICHHOTO MOJTY4eHHs MeTaioB. [IpOM3BOACTBO YyTryHa M CTAJIH.
33 Xumus B ObITy. XUMHYECKasi IPOMBIIUICHHOCTh M OKPY)KAIONIas cpefia.
34 HTorosslii ypok no kypey xumun 11 kiaacca.
HUTOTO 34uy. IIpakTuyeckux pa6or-3. KoHTpPoJILHBIX padoT-2

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
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