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MHNOSACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XxuMuUM Ha ypOBHE cpejHero odiiero oopasoBaHus pa3zpadoTaHa Ha ocHOBe DeaepaibHOTO 3aKOHA OT
29.12.2012 Neo 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuuy», TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS denepaibHON
oOpaszoBaTeibHOM TporpaMMbl cpefaHero obmiero o6pazoBanus (DPOII COO), mnpeacrtaBieHHbIX B DeaepanbHOM
rocyJaapcTBeHHOM oOpasoBatesnbHOM cTtanaapte COO, ¢ yuérom KoHuenmuu npenogaBanusi yueOHOro npeaMera «XuMus» B
oOpazoBaTenbHbIX opraHuzainusx Poccuiickoit denepanuu, peanus3yrIIMX OCHOBHbIE OOpa3oBaTeNIbHBIC MPOTPAMMBI, U
OCHOBHBIX TMOJIOXkEHHI «CTpaterun pa3BuTusi BocnuTtaHus B Poccuiickoin ®depepauun Ha nepuoa a0 2025 roxa»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TIOIX0OZIOB K pa3pabOTKe MPOrpaMMbl IO XUMUHU, K OMPEACIICHUIO 00IIel cTparerud 00y4deHus, BOCIUTAHUS U
pa3BUTHSA OOYYAIOIIUXCS cpefcTBaMu ydyeOHoro mpeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHWIIH
koHenTyanbHbie nonoxkeHuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH LEJIEH, colepKaHHs, Pe3yJlbTaTOB OOY4YeHUS WU
TpeOOBaHU K YPOBHIO MTOJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHHE, TIOJydaeMOe€ BBIIYCKHUKaMU  0011e00pa3oBaTeIbHONM  OpraHu3aliu,  SBISETCA
HEOTHEMJIEMOI YacThi0 UX 00pa3oBaHHOCTH. OHO CIYKHUT 3aBEpPUIAIOLIUM STAllOM pealn3allid Ha COOTBETCTBYIOIIEM €MY
0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIMX IEIOCTHOW CHCTEME XHMHYECKOro OOpa3oBaHUsA. OTH IIEHHOCTH
KacaroTCsl TO3HAHUA 3aKOHOB MPHUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHHUS U OOMIEH KyJIbTypbl YEJIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbIO M TPHUPOAHONM cpene. Peanmmsyercs Xumuueckoe
oOpa3zoBaHre OOYyYalOIMXCS HA YPOBHE CpPEIHEro oOIIero oO0pa3oBaHUs CpPEJACTBAMU YYEOHOTO MpeameTa «XHUMHS»,
coJiepKaHue ¥ MOCTPOSHHUE KOTOPOTO OMPEACNICHbI B IPOrPaMMe 10 XUMHUH C YYETOM cieIU(UKA HAYKH XUMUH, €€ 3HaUCHUS
B TIO3HAHWUU TPUPOJALI W B MAaTEPUATBHOW JKU3HU OOIIECTBA, a Takke ¢ Y4ETOM OOmuUX IeNe W MPUHIIUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSTHIE CUCTEMBI CpeIHero od1ero oopazoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JEMEHT CHCTEMBl €CTeCTBEHHBIX HAyK MTPaeT 0coOyI0 poib B COBPEMEHHOW ITUBUIU3AINH, B CO3JaHUU
HOBOM 0a3bl MaTepuanbHON KyJabTypbl. OHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIILICHHUS, B
CO37aHME TEJIOCTHOTO MPEACTABICHHS 00 OKpYKAIOIEeM MUPE KaK O €IWHCTBE MPUPOJIBI U YEIOBEKa, KOTOpoe (hopmMupyercs
B XMMHUHU HAa OCHOBE NTOHMMAHHUS BEIIECTBEHHOTO COCTAaBa OKPYKAIOIIErO0 MUPA, OCO3HAHHUS B3aUMOCBSI3H MEXYy CTPOCHHEM
BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMU 00JIACTIMU MPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C JAPYTMMHU €CTECTBEHHBIMM HAayKaMHM, XUMHS CTajla HEOThEMJIEMOM 4YacTblO MHUPOBOU
KYJbTYpPbl, HEOOXOIMMBIM YCJIIOBUEM YCIICIIHOTO TPYJa U KU3HU KaXI0ro wieHa oOmecTBa. CoBpeMeHHas XUMHUS KaK HayKa
co3ujaTtenbHas, Kak HayKa BBICOKHMX TEXHOJIOTHM HampaBlieHa Ha PEIICHHE I100albHBIX MPOOJIEM YCTOWYHUBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOI, IHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBBS.

B cooTBercTBUUM ¢ OOMMMU TEISIMU U NPUHIIMIIAME CPEIHETO 00IIero o0pa3oBaHusl COACPKaHUE MpeaMeTa «XUMUS»
(10-11 xmaccel, 0a30BBIH YpOBEHb H3YYCHHS) OPHEHTHPOBAHO IPEHMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM IS BBIPAOOTKH MHUPOBO33PEHUECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3HBb
coryma, IIpoJIOJKEHUST 00pa30BaHUs B PA3IUYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocraBisionuMu  TpeaMeTa «XUMHs» SBISIOTCS 0a30Bbie Kypchl — «Opranmdeckas xumus» U «OOmas wu
HEOpraHUYecKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUW TI0 HEOPraHWYECKOW XUMHUHU (C BKIIFOUCHUEM 3HAHUU U3 OOIIEH XMMHH) U OpPTaHUYECKON XuMuu. DopMHupoBaHUE
JTAHHOW CHCTEeMbl 3HAHUW TPU HM3YYECHUM TMpeaMeTa O0ecCleurnBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEr0 MHOT000pa3us
BEII[ECTB HA OCHOBE OOITUX MOHATUI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa couepxaHus KypcoB — «OpraHuueckass Xxumus» U «OO0I1as 1 HeopraHuueckas XuMmus» chopMUpOBaHA B
mporpaMMe 1Mo XMMHUHM Ha OCHOBE CHUCTEMHOIO TMOJXO0Ja K M3YyUYCHHIO Y4eOHOTO Marepuajia U 00YyCIIOBJIEHa MCTOPUYECKHU
000CHOBaHHBIM PA3BUTHEM 3HAHHWH Ha OMNPEICIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOW XUMHUH
BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIIACCHYECKOM TEOPUU CTPOCHUS OPraHUYECKHX COCIWMHECHUWI, a TAKXKE Ha YPOBHE
CTEPCOXUMHYECCKUX W DJICKTPOHHBIX IMPEACTAaBICHUM O CTpoeHHH BemiecTB. CBeneHUs 00 M3ydyaeMbIX B Kypce BEIIECTBaX
JAFOTCS B PA3BUTUU — OT YIJIEBOJIOPOAOB JI0 CI0KHBIX OMOJIOTHYECKH aKTUBHBIX COeMHEHUN. B Kypce opraHM4ecko XuMuu
MOJTy4aroT pa3BUTHE CPOPMHPOBAHHBIC HA YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHMs IEPBOHAYAIBHBIC IPECTABICHHUS O
XUMUYECKOW CBS3H, KIACCH(PUKAIIMOHHBIX TNPH3HAKAX BEIIECTB, 3aBHCUMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHUS, O
XUMHUYECKOU pEaKIUH.

ITos HOBBIM YTJIOM 3pEHUS B MPEIMETE «XUMHUs» 0a30BOTO YPOBHS pacCMaTPUBACTCS U3YUCHHBIN Ha YPOBHE OCHOBHOT'O
o01rero 00pa3oBaHUs TCOPETHUSCKUH MaTepHra M (DaKTOJIOTMYSCKHUE CBEJICHHS O BEIIECTBaX M XMMUYECKOM peaknuu. Tak, B
JaCTHOCTH, B Kypce «OO01mas u HeopraHudecKkass XuMHs» 00yJarouMCs MPEI0CTaBIISIETCS BO3MOKHOCTh OCO3HATH 3HAUCHHE



MEPUOANYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOAOJOTMUYECKUX MO3UIUH, TIIy0XKe MOHSATh HCTOPUUYECKOE U3MEHEHHE
GbyHKIMI 3TOro 3aKOHa — OT 0000MIA0IIEH 10 0OBSICHSIONICH U TPOTHO3UPYIOMIEH.

Ennnag cucrema 3HaHUM O BaXKHEWIIMX BELIECTBAX, UX COCTABE, CTPOCHUHM, CBOMCTBAX U NPUMEHEHHH, & TaAKKE O
XUMHUYECKHX PEAKIMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX NPOTEKaHUs nonojHgeTcsa B Kypcax 10 u 11 kmaccoB aneMeHTaMu
COJICpKaHMs, WUMEIOIIUMHU KYJbTYPOJIOTHYECKUN W TMPUKIAJHOW XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TOHHUMAHHIO
B3aMMOCBSI3M XHMHUHU C JAPYTMMHM HayKaMH, DPAcCKpbIBAlOT €€ poJib B MO3HABATEIbHOM W MPAKTUYECKON JESITEIBbHOCTH
YeJI0BEeKa, CIOCOOCTBYIOT BOCTUTAHUIO YBXKEHUS K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUUECKUX MPUIOKESHHU I
XUMUHU, TOMOTAIOT BBIMYCKHUKY OPUCHTHUPOBATHCS B OOIIECTBEHHO W JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C
XUMUEH, KPUTHYECKA OCMBICTUBATH MH()OPMAIIMIO U TPUMEHSTh €€ ISl TOTIOJIHeHUS 3HAaHUH, PEIICHUS MHTEJUICKTYaIbHbIX U
AKCTIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7ad. B 1emom comepxkanue ydeOHOro mpeaMera «XuMUs» JaHHOTO YPOBHS
U3Y4YEHUs OPUEHTUPOBAHO HAa (DOPMUPOBAHHUE Y O0YUAIONTUXCS MUPOBO33PEHUYECKON OCHOBBI JJIsl MIOHUMAaHUST (PUITOCOPCKUX
ujeH, TaKuX Kak: MaTepuaibHOE €IMHCTBO HEOPTaHHMYECKOTO U OPraHUYECKOro MHUpa, 00YCIOBIECHHOCTh CBOMCTB BEIECTB
UX COCTABOM M CTPOCHHEM, MO3HABAEMOCTb MPUPOIHBIX SIBICHUM ITYTEM 3KCIEPUMEHTA U PEIIECHUS MPOTUBOPEUUNA MEXAY
HOBBIMHU (DaKTaMH M TEOPETUYECKUMU MPEANOChUIKAMH, OCO3HAHHE POJU XHUMHU B PEIICHHH KOJIOTHYECKHX MpoOJieM, a
TakKe MpoOsIeM cOepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPbS, CO3IaHUS HOBBIX TEXHOJOTHA M MaTEPHAJIOB.

B nnane pemieHus 3amad BOCIUTAHMS, PA3BUTHSA W COIMATIU3ANMHN OOYYAIOIIUXCS MPHUHATHIE TPOrpaMMON MO0 XUMUH
MOAXOABl K OIPESICHUIO COACPKAHUS M IOCTPOSHHS IMpeaMeTa MpeaycCMaTpuBalOT (OPMUPOBAHHE YHHBEPCATBHBIX
y4eOHBIX JEWCTBUH, MMEIOMNX 0a30BO€ 3HAYCHHE JJIs PA3IUYHBIX BHUJIOB JEATCIBHOCTH: PEIICHHS MpoOJIeM, IOHUCKa,
aHajgu3a W 00paboTkm WHOOpPMAIMKM, HEOOXOJAMMBIX I NPHOOPETEHUS OMbITa TMPAKTHYECKOM M HCCIEI0BATEIBLCKOM
JeATSIILHOCTH, 3aHMMAaIOIIeH BaXKHOE MECTO B O3HAHUU XHUMUM.

B npakTuke npenogaBaHus XUMHUH KaKk HA YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus, TaK 1 HA YPOBHE CPEIHETO OOIIIETO
o0pa3oBaHUs, TPH OIPEACICHUH COJCPKATSILHON XapaKTepUCTHUKHA IIeJIed H3ydeHHs IIpeaMeTa HalpaBiICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIIMOHHO TPU3HAETCS (DOPMUPOBAHME OCHOB XHMHYECKOM HAayKH Kak oOO0JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKOMN IEATEILHOCTH YEJIOBEKA U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.
C meToanuecKkoi TOYKH 3pEHUs TaKOW MOAXO0/T K OMIPEACICHUIO 1IeJIe N3YyUeHUS MpeIMETa SABISETCS BIIOJHE ONMPaBIaHHBIM.



CornacHo JaHHOW TOYKE 3pEHMs TJIABHBIMH LEJIAMH U3Y4YEeHHs npeaMera «Xumus» Ha 6azoBoM ypoBHe (10 —11 ki)
SABJISIIOTCS:

e (¢dopMHUpPOBaHUE CUCTEMBl XMMHWYECKUX 3HAHMM KaK Ba)XKHEHIIEH COCTABIISIIONICH €CTeCTBEHHO-HAyYHON KapTHUHBI
MHpa, B OCHOBE KOTOPOH JieaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XUMHUHU, OCBOCHUE SA3bIKA
HAyKH, YCBOEGHUE U MOHUMAHUE CYIIHOCTU JOCTYIHBIX 0000IIEHIIT MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAaKOMJIEHUE C
UCTOPUEN UX PAa3BUTHSA U CTAHOBIICHUS;

e (opmMupoBaHue W pa3BUTHE MNPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEUIECTB M XMMHUYECKUX pPEaKlu,
HEOOXOUMBIX ISl MPUOOPETEHUSI YMEHUM OPUEHTHUPOBATHCA B MHUPE BEIIECTB U XUMUYECKUX SIBICHHUM, UMEIOIINX
MECTO B MIPUPOJIE, B IPAKTUYECKON U MOBCEJHEBHON KU3HU;

e pa3BUTHE YMEHHMA M CIOCOOOB JIE€ATEIBLHOCTH, CBSI3aHHBIX C HAOJIOJEHHUEM U OOBSCHEHHEM XUMHUYECKOTO
AKCIIEPUMEHTA, COOJIIOJICHUEM TTPABHII 0€30MaCHOr0 0OpaIIEeHUs C BEUIECTBAMH.

Hapsany c¢ atum, conxepkarenbHas XapakTEpUCTUKA LeJed W 3a7ad U3YyYEHHUS NpeAMeTa B IPOorpaMMme MO XUMUHU
yTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBHU C HOBBIMH NPHOPUTETAMU B CHCTEME CPEIHEr0o OOIIero oOpa3oBaHUS.
CeronHsi B mpernojaBaHUU XMMUU B OOJIbIIEH CTENEHH OTHAETCS MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJEp KaHMs
0o0y4eHUs, OPUCHTUPOBAHHON Ha TMOJATOTOBKY BBITYCKHHMKA 00111e00pa30BaTeIbHON OpraHU3aIiy, BIQJICIONIEI0 HE HaOOpOM
3HaHWH, a QYHKIMOHAIBHONW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO MOJTYYEHUSI 3HAHUU U TPUMEHEHUS
UX B PEaJIbHOM JKU3HU ISl PELICHUS [TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TpH U3YyYEHHUH TpeaMeTa «XUMUs» JTOMUHHUPYIOIIee 3HAaYeHUEe MPUOOPETAIOT TaKue LeNu U 3aJayH,
KakK:

ajanrtanus OOydaloIUXcsl K YCJIOBUSM JUHAMUYHO pPAa3BUBAIOLIETOCS MHUpPA, (OPMUPOBAHHE HHTEIUIEKTYaIbHO
pa3BUTOM JTUYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATUIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUAX, CBA3AHHBIX C BELIECTBAMH U UX IPUMEHEHUEM,;

(GopmMupoBaHue y 00yUarONINXCS KIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINI ), UMEIOIUX YHUBEPCAIbHOE 3HAUCHUE
JUIS Pa3IMYHBIX BUJIOB JEATEIBHOCTHU: peUIeHHs MpoOieM, Moucka, aHanu3a U o0paboTku nHpOpMauu, HEOOXOAUMBIX IS
NpUOOPETEHHSI OTbITa ACSITETbHOCTH, KOTOpask 3aHMMAeT Ba)KHOE MECTO B TIO3HAHUU XUMUH, a TAKXKe JJI OLUEHKHU C MO3ULUI



HKOJIOTUYECKOM 0€30MMacCHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHUUECKHX MTPOIIECCOB HA OPTaHU3M YeJIOBEKA M MPUPOTHYIO
cpeny;

pa3BUTHE MO3HABATEIBLHBIX UHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH 00 yJaromuxcs: CliocOOHOCTH
CaMOCTOSITEIILHO MPUOOpPETATh HOBBIC 3HAHHS IO XMMHH B COOTBETCTBUU C KM3HEHHBIMH TOTPEOHOCTSMHM, HCIIOIH30BATH
COBpEMCHHBIC HMH()OPMAIMOHHBIC TEXHOJIOTMM JUIA IOMCKA W aHalnW3a Y4eOHOW W HAyYHO-TIOMYJISIPHOH WH(MOpMaIuu
XHUMHYECKOTO COJICPIKAHMUS,

dbopMHUpOBaHUE W Pa3BUTHE Y OOYYAIONMIUXCS ACCOIMATHBHOTO W JIOTHYECKOTO MBIILUICHUs, HaOJI01aTeIhHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpbie OCOOCHHO HEOOXOAMMBI, B YACTHOCTH, IPHU IUIAHUPOBAHUM W TIPOBEJICHUHU
XHMHYECKOTO KCIIEPUMEHTA,;

BOCIIUTaHUEC Yy OOydYaronmuxcs yOSKIEHHOCTH B TYMAHHCTHYECKOW HAINPaBICHHOCTH XUMHUHU, €€ BaXHOW pOJIM B
pelICHUM TJ00aTbHBIX MPOOJEM PAIlMOHAIBHOTO IPUPOIONOIL30BAHMS, TOMOJHCHUS DHEPreTHYECKUX PECYpPCOB H
COXpaHEHUS MPUPOJHOTO PABHOBECHSI, OCO3HAHUS HEOOXOUMOCTH OEPEKHOI0 OTHOLIEHUS K MPUPOJIE U CBOEMY 37I0POBBIO,
a TakkKe MpUOOpPETEHUsS] ONbITA MCIOJIB30BAHMS TOJYYCHHBIX 3HAHWN NJIi MPUHSATUS TPAMOTHBIX PEIICHUN B CUTYyalMsX,
CBSI3aHHBIX C XUMUUYECKUMHU SIBJICHUSMU.

B yuebHOM 11aHE cpenHero olmiero oopa3oBaHus MpeaMeT «XuMHUss» 6a30BOT0 YpOBHS BXOJIUT B COCTaB MPEAMETHON
obnactu «EcTecTBeHHO-Hay4YHbIE IPEIMETHI.

OO6miee 4YKMCIO YacoB, OTBEACHHBIX ISl M3YyYCHHUS XMMHUH, Ha 0a30BOM YpOBHE CpeaHero oomiero oOpa3oBaHUS,
coctabiisieT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 gac B Hezento).



COAEPKXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHH

[Ipeamer opraHvyeckod XUMHUU: €€ BO3HUKHOBEHHME, DPAa3BUTHE W 3HAYEHHE B IIOJYYEHHH HOBBIX BEIIECTB U
MarepuanaoB. Teopusi CTpOeHHs OpraHuueckux coenuHeHuil A. M. BytnepoBa, €€ oCHOBHbIE NOJIOKEHUS. CTPYKTYpHBIE
(dbopMyIbl OpraHMuecKuX BelecTB. ['omonorus, usoMepus. XuMMUYECKasl CBA3b B OPraHUYECKUX COCTUHEHUSX — OJMHApHbIE
Y KPaTHBIE CBSI3U.

[IpencraBnenne o KiIacCUPUKAMM OpPraHUYECKUX BemlecTB. HoMeHkiaTypa OpraHM4ecKMX COEIMHEHUI
(cucremaTHyecKasi) U TPUBHAJIbHBIE HA3BAHMSI BAKHEHIINX MPEJCTABUTENECH KIaCCOB OPraHUYECKUX BEILLECTB.

DKCIepUMEHTAIbHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpAlllEHUIl: 03HAKOMJIEHHE C O0pa3laMH OpPraHUYeCKUX
BEIIECTB U MaTepualaMM Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYJ OpPraHUYECKUX BEIIECTB, HAOIIOJEHHWE U OIHCAHUE
J€MOHCTPALIMOHHBIX OIBITOB IO NPEBPAIICHUI0O OPraHUYECKUX BELIECTB NpPU HarpeBaHuU (IUIaBlIeHUE, OOYIJIMBAHHE U

TOpeHue).
YriaeBogopoabl
AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUM psja. MeTaH M 3TaH — MPOCTEHIINE TPEACTaBUTENN aJKaHOB:

dusznyueckre U XUMUYECKHUE CBOMCTBA (PeaKiny 3aMEIICHHS M TOPEHHs ), HAXOXKICHUE B TIPUPOJIE, MOTyUYEeHUE U IPUMECHEHHE.
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUI Psifl. DTUIIEH U NPONMWIEH — MPOCTEHIINE MPEACTABUTENIHN AIKEHOB:
¢uznueckne M XUMHUYECKHME CBOMCTBa (peakiuy TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUApPATALMNA, OKHUCICHHUS W
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.
Ankanuensl: OytaaueH-1,3 u wmetunOyraguen-1,3: cTpoeHue, BaKHEWIME XHUMHUYECKHE CBOMCTBA (peakuus
nonumepusanun). [lonyyeHne CHHTETHUECKOTO KayuyKa U pEe3UHBI.



AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, TOMOJOTUYECKUHN psAll. AUETUIIEH — MPOCTEUIINNA TIPEACTABUTENb AJIKUHOB!
COCTaB, CTpoeHHUe, (pu3nueckue M XUMHUYECKHE CBONCTBA (peakluM TUAPUPOBAHUS, TAJIOTEHUPOBAHUWS, THUIpaTallUH,
TOpPEHHUs]), TIOJTyYCHUE U TPUMEHEHHUE.

Apenbl. beHzoi: cocTtaB, cTpoeHue, puU3nuecKue U XUMUYECKHE CBOMCTBA (peaKIuy TaJIOTEHUPOBAHUS U HUTPOBAHUSA),
NOJIy4eHHUE U MpUMEHeHue. Tonyon: cocmas, cmpoenue, usuyeckue u Xumuieckue c8oucmea (peakyuu 2aio2eHuposaHus u
HUMpPOBAHUs), noayyenue u npumeHenue. TOKCUYHOCTb apeHOB. [eHeTuyeckas CBSA3b MEXIY YIJIEBOJIOPOJaMH,
MPUHAJICKAIUMEI K Pa3JIMUHBIM KJIaccaM.

[IpuponHble UCTOYHUKH YTIIEeBOAOPOAOB. [IpupoaHblil a3 u nmonyTHele HeTsHBIE Ta3bl. HedTh U €€ nmpoucxoxaeHue.
Crnioco0ObI mepepaboTKku HePTH: MEeperoHka, KPEKUHT (TEPMUYECKUM, KaTAIUTHYECKUM), Tuposu3. [IpoaykThl nepepaboTKu
He(TH, X TPUMEHECHHUE B MMPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroib U IPOYKThl €ro mepepaboTKH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHUs BEIIECTB W WX NpPEBpaIlleHUN: O3HAKOMJIGHHE ¢ o0pasllaMu IuUIacTMacc,
Kay4yKoB U pe3uHbl, Kouiekiun «Hedtb» u «Yrome», MogenupoBaHue MOJIEKYJ YIJIEBOJIOPOIOB U TaIOT€HOIPOU3BOIHBIX,
pOBeJIEHNE MIPAKTUYECKON PabOThI: MOTYyYEHUE ITHIICHA U U3YUYEHHUE €T0 CBOMCTB.

Pacuérnbie 3amaumn.

Brrunciienust mo ypaBHEHHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO BEIIECTBA MM MPOIYKTa

pEeaKInuy 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MUCXOIHBIX BEIIECTB UJIU MPOYKTOB PEAKIIUN ).

Kuciopoaconepsxkamue opranudecKue coeJMHEHHA

[IpenenbHbIE OJHOATOMHBIE CIUPTHI. METaHOM U 3TAHOJ: CTPOEHUE, PU3MUECKHE U XMMUYECKUE CBOMCTBA (PEaKIHH C
AKTUBHBIMU METAJJIAMH, FaJIOT€HOBOJIOPOIaMU, FTOPEHHE), MpUMeHEeHEe. BonopoaHble CBSI3M MEXKIY MOJIEKYJIaMH CIUPTOB.
JlelicTBME METAaHOJA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHoOTrOaTOMHBIE CHUPTHL. OJTWICHTJIMKOJNb W TJIHUIEPUH: CTPOCHHE, (PU3NYECKHUEe U XUMUYECKHE CBOWCTBA
(B3anMoOIeICTBHE CO IIEIIOYHBIMU METajUlaMU, KaueCTBEHHAs PEaKIUsi HA MHOTOATOMHbIE CIIUPTHI). [lelicTBre Ha OopraHu3m
yesnoBeka. [I[pumeHenune rmuepruaa U STUIICHTIIAKOIIS.

deHo: CTpoeHNEe MOJICKYITBI, PU3NYECKHUE U XUMUYECKue CBoicTBa. TokcuuHocTh (henona. [Ipumenenne dhenona.

Anpaerunsl U xkemonsvl. POpMaTBICTHI, AllCTAIBICTHA: CTPOCHHE, (GU3HUECKHEe W XUMUYECKHE CBOWCTBA (pEaKIINH
OKHUCJICHUS Y BOCCTAHOBJICHUSI, KAUECTBEHHbBIC PEAKIUH), TIOJYYCHUE U TPUMEHEHHUE.



OnHOOCHOBHBIE TpeJeNibHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAsE M YKCyCHasi KHUCJOTBHI: CTpOeHHE, (puznueckue u
XUMUYECKHEe CBOMCTBa (CBOMCTBa, OOIIMEe JJIs Kjacca KHUCIOT, peakuus 3Tepudukaiuiu), MoJydeHue U MNPUMEHEHUE.
CreapuHoBasi W OJICMHOBAas KHCJIOTHI KakK TMPEICTaBUTEIM BBICIIUX KapOOHOBBIX KHCJIOT. MblIa Kak COJU BBICHIUX
KapOOHOBBIX KHCJIOT, MX MOIOIIIEE JICHCTBUE.

CnoxHbie 3(DUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponu3 cioxubix 3dupos. XKupel. ['maponaus xkupos.
[Tpumenenue xupoB. buonornyeckas poJib JKUPOB.

VYrneBoapl: cocTaB, KiiaccupUKaIMs yrieBo0B (MOHO-, IU- U TIOJIMCaXapubl). [ II0K03a — MPOCTEHIIINIT MOHOCAXapHI:
OCOOCHHOCTH CTPOCHHS MOJEKYJbl, (PU3NUYECKHE W XMMHYCCKHE CBOMCTBa (B3ammopeictBue ¢ ruapokcugom meau(ll),
OKHCJIEHHE aMMHUA4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBiIeHUE, OpOKEHUE TIIIOKO3bI), HAXOXKACHUE B MPUPOJIC,
npuMeHeHue, ononoruueckast posib. orocunrtes. pykro3a Kak U30Mep TITHOKO3BI.

Kpaxman u 1nemitono3a kak nmpupojiHbie noauMepbl. CTpoeHHEe KpaxMmalia W HEeuTtoa03bl. OU3ndecKkrue U XUMHUECKUE
CBOMCTBa KpaxmaJia (TUIpOoJIn3, KAUeCTBEHHAs PEAKIUS C HOJIOM).

OKCHepUMEHTAJIbHbIE METOIbl W3YYEHMs BEIIECTB W MX TMpEBpalleHHil: MpoBeJeHHE, HAOIIOACHUE W OIKCaHUe
JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE PEAaKUUU OJHOATOMHBIX CHUPTOB (OKUCIECHHE STaHOJa
okcuaom wmenu(ll)), mMHOrOoatroMHBIX CHUPTOB (B3auMojecTBUE TiulepuHa ¢ Tuapokcuaom wmeau(ll)), anpaerunagon
(okuciaeHne aMMHuadHBIM pacTBopoM okcuma cepedpa(l) m rumpoxcumom menu(ll), B3ammoaeiicTBue Kpaxmana C HOJOM),
IIPOBEICHUE TTPAKTHYECCKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurnle 3amaun.

Boluncnenus no ypaBHEHUIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOJIHOTO BEMIECTBA MM MPOIYKTa
pEakIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOIHMUECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB HJIM MPOIYKTOB PEAKIINN).

A3oTcoaepxKanue OpraHnuecKue COeUHEHHUS.

AMUHOKHCTIOTHI Kak aMm(pOTEepHBIE OpraHudeckrue coequHeHus. Ou3ndeckne 1 XUMUIECKUEe CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe IuiHa). buonorunueckoe 3HaueHre aMUHOKHUCIOT. [lenTuab.

benku kak mpupogHbIE BHICOKOMOJEKYIsIpHbIE coequHenus. [lepBuuHas, BTopyu4Has U TPETHUYHASI CTPYKTypa OEIKOB.
XVWMHUYECKHE CBOWCTBA OCIIKOB: THAPOJIH3, ICHATYPAIHS, KAYSCTBEHHBIE PEAKIINH HA OCJIKU.



DKCTIEpUMEHTAJILHBIE METOJIBI U3YYCHHSI BEIISCTB U WX MPEBpaIeHU: HAOII0CHUE U OMKMCAHKNE JEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYpAIlUs OCIIKOB IMPU HATPEBaHUH, [IBETHBIC PEAKIIUH OSITKOB.

BbicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TIOHATHSI XHUMHH BBICOKOMOJIEKYJSIPHBIX COCIMHCHHI: MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BEHO, CTEICHB
NOJIMMEPHU3alNU, CPEIHSsSI MOJeKyssapHas Macca. OCHOBHBIC METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCTUHEHUH —
MIOJIMMEPHU3ALINS U TTOJTMKOHICHCAITHS.

DKCTIEpPUMEHTAILHBIE METOABl M3YYCHHS BEIISCTB M WX IMPEBPAIICHHUI: 03HAKOMJICHHE ¢ 0o0OpaslamMu MPUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJTACTMACC, KayIyKOB.

MeXnpeIMeTHBIC CBS3H.

Peanuzanmss MeXIpEIMETHBIX CBsSI3¢Hd NPH W3YYCHHM OpraHndyeckod xumMuu B 10 Kiacce OCYIISCTBIISCTCS Uepes
UCIIOJIb30BaHME KaK OOINMUX €CTECTBCHHO-HAYYHBIX MOHSTHH, TaK M MOHATHH, SBJSIONIUXCS CHCTEMHBIMU JUISI OTIACIIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHWE, HAy4YHBIH (akT, THUIIOTE3a, 3aKOH, TEOpHs, aHalu3, CHUHTE3,
KIaccu(UKAIHs, IEPUOTUIHOCTh, HAOIIOICHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBaHNE.

®dwusuka: MaTepus, YHEPIHsi, Macca, aToM, JJICKTPOH, MOJIEKYyJa, SHEPreTHUYECKUH YPOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSTHUE BEIIeCTBa, GU3NUCCKUE BETMUUHBI U €AMHUIIBI KX U3MEPCHHUS.

buonorus: kimerka, opranusm, Ouocdepa, oOMEH BelIECTB B OpraHu3Me, (POTOCHHTE3, OHWOJIOTHYECKH AKTHBHBIE
BelecTBa (0CNKH, YIIIeBOIbBI, XKUPBI, PEPMEHTHI).

['eorpadusi: MuHepalbl, TOPHBIE TOPOIBI, TTOJIE3HBIE UCKOIIAEMBbIE, TOILITUBO, PECYPCHI.

TexHomorusi: TUIIEBbIE NPOAYKTHl, OCHOBBI PAIMOHAJIBLHOTO TUTAHUS, MOIOIIME CPENCTBA, JEKAPCTBEHHBIE U
KOCMETHYECKHE MPEenapaThl, MaTepUalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeaneCKne OCHOBBI XMMHH



XUMHUYECKUN dJIeMEHT. AToM. SAApo aroma, W30TOMbI. DJIEKTPOHHAs 000JI0YKa. DHEPreTUUECKUE YPOBHU, TTOTYPOBHHU.
AToMHBIC opOuTany, S-, P-, d- smeMenTsl. OCOOCHHOCTH PACIPEICICHHS JJICKTPOHOB MO OPOUTAISAM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOH(PUTYpaIIHsl aTOMOB.

Ilepmognuecknii 3akoH U llepuonnueckas cucrema xumuuyeckux odnemeHtoB JI. M. Menneneea. CBA3b
MEPUOINYECKOrO 3aKoHa U llepuonnyeckon cucrembl xuMmuueckux 3ieMeHToB 1. . MenaeneeBa ¢ COBpeMEHHOM Teopuen
CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHYECKUX JIEMEHTOB M 00Pa3yeMbIX UMM MPOCTHIX U CIOKHBIX
BEILIECTB M0 rpynnaM 1 nepuojaM. 3JHa4€HUE MEPUOANYECKOT0 3aKOHA B PA3BUTUM HAYKH.

Ctpoenue BemniecTBa. XUMHYECKasi CBA3b. BUIIbI XUMUUYECKOM CBA3M (KOBAJEHTHAs HEMOJSpHAs U MOJIsIpHAs, MOHHAs,
MeTaJuTMdecKkas). MexaHu3Mbl 00pa3oBaHUsS KOBAJGHTHOW XUMHUYECKOW CBs3M (OOMEHHBIH M JIOHOPHO-AKIICNITOPHBIN).
Bonopoanas cBa3b. BaneHTHOCTh. DIEKTpOOTpULIATENbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATUOHBI U AHUOHBI.

BemiectBa MONEKYJISpHOTO W HEMOJICKYJISIPHOTO CTPOEHMsI. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. UMb
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUINYECKON PEIIETKY.

[lonsiTue 0 qucnepcHbIX cucTeMax. VICTUHHBIE U KOJUTOMAHBIE pacTBOpbl. MaccoBast 10715 BEIIECTBA B pACTBOPE.

Knaccudukanuss Heopranmdeckux coeauHeHuid. HomeHknaTypa HeopraHMYeCKHMX BeIIeCTB. | eHeTudeckas CBs3b
HEOPraHMYECKUX BEILIECTB, MPUHAMJIECKAIIUX K PA3JIMUYHBIM KJIacCaM.

Xumunueckast peaknus. Kmaccudukanus XUMUYECKUX PEAKIM B HEOPraHWYECKOW M OPraHMYeCKOW XUMHUH. 3aKOH
COXpaHEHHMs MacChl BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPALLICHUS SHEPTUH IPU XUMHYECKUX PEAKIIMX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT paznuyHbIX (pakTtopoB. OOpaTumbie peaknud. XUMUYECKOE PaBHOBECHE.
@aKTOpBI, BIHSIOIIME HA COCTOSIHUE XUMUYeCcKoro paBHoBecus. [Ipunnun JlelllaTense.

Onektponutnyeckas aucconuanus. CuibHble U cinadble 37eKTpoauThl. Cpena BOAHBIX pacTBOPOB BEIIECTB: KHUCHa,
HEUTpaJIbHAsA, IIEIOYHAS.

OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINU.

DKCIEpUMEHTAJIbHBIE METOJbl W3Y4YEHHsI BEIIECTB M WX MpeBpalleHui: nemoHctpauus Tabmuu «llepuoanueckas
cucremMa xumuueckux snaeMmeHToB J[. M. MenpaeneeBay, n3ydeHHe MOJIENIE KPUCTAUIMUYECKUX PEHIETOK, HAOII0JCHUE U
OMHMCAaHKE JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3JIoKEHUE MEPOKCHIA BOJAOPO/Ia B IPUCYTCTBUN KaTaan3aTopa,



OTpEeNIeNICHUE CpeJbl PAaCTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCAIBHOTO HHAMKATOPA, PEAKIMU HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUECKON paboThl «BiusHue pa3auyHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU PEaKITUN».

Pacuérnbie 3anaun.

Pacy€Tel 10 ypaBHEHUAM XUMHUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUEThI, pACUETHI C UCIIOJIB30BAHUEM
MOHATHS «MAacCOBas J10JIs BEUIECTBAY.

Heopranuuyeckast xXuMus

Hemerannel. [lonoxenue HemetamwioB B Ilepuonnueckoid cucreme xumudeckux snemeHToB J[. M. MenaeneeBa u
OCOOCHHOCTU CTpoeHHUs atoMoB. dusnueckue CBOWCTBA HEMETAIIOB. AJUIOTPONHUS HEMETAJUIOB (Ha MpHMEpPE KUCIOPOJa,
cepsl, pocdopa u yrieponaa).

XUMHUYECKHE CBOMCTBA BAXKHEHUIIMX HEMETA/IOB (TaJlOre€HOB, cephl, a3oTa, ¢docdopa, yriepoga U KPEeMHHS) U HX
coeIMHEHUHN (OKCUIOB, KUCIIOPOACOICPIKAITUX KUCTIOT, BOJOPOJIHBIX COSAUHEHUN ).

[IpuMeHeHne BaKHEUIINX HEMETAIOB U KX COEIUHEHHIA.

Meramnel. Ilonoxenue wmerauioB B Ilepuognueckoit cucreme xumuuyeckux isiaemeHtoB JI. M. Menneneesa.
OcoOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX 000JI04eK aToMOB MeTamioB. O6mue Qusnyeckue cBoicTBa MeTauioB. CriaBbl
METaJUIOB. DIEKTPOXUMHUYECKHM psii HAIPSAKEHUN METAILIIOB.

XUMHUYECKHE CBOMCTBA BaXHEUIIMX METAJIOB (HATPUM, KM, KaJlbl[Uid, MarHuii, aJIIOMUHUN, IIUHK, XpOM, XKeJe30,
MeJlb) U X COCTMHCHMUIA.

O6mue crocoObl mosyueHus MeTauioB. [I[puMeHeHrne MeTauioB B OBITY U TEXHHUKE.

DKCIEpUMEHTAIIbHBIE METObl M3YyUYEHHsI BEUIECTB U MX NMPEBpAIlCHUMN: M3yUEHHE KOJUIEKIHH «MeTaibl U CIUIaBbD»,
0o0pa3lioB HEMETAJUIOB, pEIICHHWE OSKCIEPUMEHTAIBHBIX 3a7ad, HaONIOJCHHEe | ONHCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE TUAPOKCH 1A aTIOMUHUS C PACTBOPAMH KUCIIOT U IIEI0YEH, KAYeCTBEHHbBIE PEAKIIUU
Ha KaTUOHBI METAJIJIOB).

PacuéTnbie 3anaum.

PacuéTer maccer BemecTBa win 00bEMa ra30B MO W3BECTHOMY KOJMYECTBY BENIECTBA, Macce WM 00BEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIMU BEIIECTB, PacYEThl Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO U3
BEIIECTB UMEET MPUMECH.



XuMHus 4 JKM3Hb

Ponp xumum B oOecCreueHHUU HKOJOTUYECKOM, SHEPreTHYECKOW M MUILEeBOM 0€30MacHOCTH, Pa3BUTHUU MEIUIIUHBI.
[TonsTHE O HAYUYHBIX METOIAX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBnenust 00 0OIIMX HAYYHBIX MPUHITUIIAX TPOMBIIIIIEHHOTO MOJYYCHUS] BAXKHEHIITUX BEIIECTB.

YenmoBek B MHUpE BELIECTB M MATEPUAIIOB: BAXKHEUIIME CTPOUTEIBHBIE MAaTEPUANIbl, KOHCTPYKIIMOHHBIE MATEPHUAJIBL,
KpackH, CTEKJI0, KepaMHKa, MaTepUabl 1Jis SJIEKTPOHUKH, HAHOMATepHUaJbl, OPraHUYECKHE U MUHEPAIbHBIC YI0OPEHUSI.

XuMHusi U 370pOBbE€ UYEJIOBEKA: TMpaBUia WCIOJIB30BaHUSI JIGKAPCTBEHHBIX IIpEerapaToB, IMpaBuia O0€30MacHOTo
UCITOJIb30BAaHUS TIPENapaToB OBITOBOM XUMHH B TTOBCETHEBHOM KU3HH.

MexrpeamMeTHbIE CBS3U.

Peanuzanus MexXnpeaMeTHBIX CBA3EH MPU M3yYCHUHU OOIIeH M HeopraHM4Yeckod XuMuu B 11 Kiacce ocyIiecTBiseTcs
4yepe3 MCMOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TOHSTUM, SBISIONIMXCS CHUCTEMHBIMHU IS
OTHEIBbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTI'0 [IUKJIA.

OO61ue ecTeCTBeHHO-HAaY4YHBbIC MOHATHS: HAay4YHbIA (haKkT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAIN3, CUHTE3, KiacCu(puKaIus,
NEePUOIMYHOCTD, HAOJIOICHHE, DKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHNE, SIBJICHHE.

dusznka: MaTepus, SHEPTHUsA, Macca, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, WOH, MU30TOIl, PAAUOAKTUBHOCThH, MOJIEKYJIA,
SHEPIeTUYECKUI YPOBEHB, BEIIECTBO, TEJIO, 00hEM, arperaTHOE COCTOSIHHUE BEIECTBA, (PU3MUECCKUE BEITMYMHBI U CIMHHIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorus: kimerka, opraHusM, SKocucTema, Omocdepa, MaKpo- U MHKPOIJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B
OpraHu3Me.

['eorpadus: MuHEpasbl, TOPHBIC IIOPOJIBI, TTOJIE3HBIE HCKOMTAEMBbIE, TOILIUBO, PECYPCHI.

TexHosorusi:  XUMHUYECKass MPOMBIINUIEHHOCTh, METaJUIyprus, IPOU3BOJICTBO  CTPOUTEIBHBIX  MATEPHUAJIOB,
CEIBCKOXO03IMCTBEHHOE MPOU3BOACTBO, IMHUIIEBAs MPOMBIIIJIEHHOCTD, (papMalleBTHIEeCKass POMBIIIICHHOCTD, ITPOU3BOJICTBO
KOCMETHUYECKUX  IIPENaparoB, MNPOU3BOJACTBO KOHCTPYKIMOHHBIX MATEpPHUATIOB, DJJICKTPOHHAA  MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOT'PAMMEI 110 XMW HA BA3OBOM YPOBHE CPEJIHEI'O
OBUIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOCHHUS OOYYAIOUIMMHCS MPOrpaMM CPEIHEro OOIIero
oOpazoBaHusl (JTUYHOCTHBIM, METANPEIMETHBIM M MpeIMETHbIM). HaydHo-MeTonuuecko OCHOBOM mJig pa3paboTKu
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUSI MPOTPaMM CpeAaHero ooliiero oOpa3oBaHUs SBISETCS CHUCTEMHO-ACSTEIbHOCTHBIN
MOJXO/I.

B cooTBETCTBUU ¢ CUCTEMHO-JIESITEILHOCTHBIM MOAX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpPEeaAMETA
«XuMUs» Ha YPOBHE CPEAHET0 OOIIETo 00pa30BaHUs BBIICICHBI CISAYIOIIUE COCTABIISIOIIHE:

OCO3HAHHE OOYYalOUIUMHUCA POCCUUCKOM TpPaXXKJAaHCKOM MIEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTU U CAMOOIIPEAEIICHUIO;

HAJIMYME MOTHBAIIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIIEHUU JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M HMCTOPUUYECKHUX
TpaauIuii 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JESATENBHOCTH IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMU, IPUCYIIUMU IETOCTHON CUCTEME XUMUUYECKOT0 00pa30BaHMUS;

HaJIM4YHe MPABOCO3HAHUS IKOJIOTHIECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUThH IIEJIA U CTPOUTD KU3HCHHBIC TIAHBI.

JIM4HOCTHBIE PE3yNAbTAaThl OCBOEHHUS MpeaMeTa «XHUMUs» AOCTUTAIOTCA B €AMHCTBE Y4YEOHOM M BOCHUTATEIbHOMN
JNEATENBHOCTA B COOTBETCTBUM C T'YMAaHUCTHUYECKHMH, COLMOKYJIbTYPHBIMH, IYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTAMU U
ujeasaMl POCCHUHCKOTO TPaKIaHCKOTO OOIIECTBA, MNPHUHATHIMHU B 0OIIECTBE HOPMaMU M TPaBUJIAMU TOBEICHUS,
CIOCOOCTBYIOUIMMH MPOLECCaM CaMONIO3HAHUS, CAMOPA3BUTHUSI U HPABCTBEHHOT'O CTAHOBIICHHS JIMYHOCTH 00 y4arOUIUXCSI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS TpeaMeTa «XHUMHS» OTPakaroT CHOPMHUPOBAHHOCTH OMBITA MO3HABATEIHLHOW U
MPAKTUYECKOMN AEATEIbHOCTU 00YUYaIOIINXCS M0 peaIu3alliy MPUHATHIX B 00IIECTBE IEHHOCTEW, B TOM YHCIIE B YACTHU:

1) rpaxaaHCKOrO BOCIIMTAHMSA



OCO3HAHMS 00YYaIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, YBAXKEHUSI K 3aKOHY U IPABOIMOPSAKY;

MIPEICTABIICHUS O COLIMAJIbHBIX HOPMAaX U MPaBUJIaX MEKINYHOCTHBIX OTHOIIEHHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATEIbHOCTH NPHU CO3JaHUU Y4YEOHBIX MPOEKTOB, PEUICHUH YYEOHBIX WU
MMO3HABATEIBHBIX 337124, BHITIOJHECHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTU TIOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBl JPYTUX MPHU aHAIU3E Pa3TUYHBIX
BUJIOB YYEOHOMU JeATEIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIMTAHHUA

[IEHHOCTHOT'O OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HAcCJIeJIMI0 OTEYECTBEHHOW XUMUU;

yBOKEHHSI K IMPOIIECCY TBOPUECTBA B 00JIACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHMS] XMMUM, OCO3HAHUS TOTO, YTO
JOCTUXKEHUSI HAYKU €CTh Pe3yJIbTaT JJIUTENbHBIX HAOMI0/IEHUH, KPOTIOTIUBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSIHHOTO
Tpy/Jla Y4EHBIX U MPAKTHUKOB;

UHTEpeca W TI03HABATEIIbHBIX MOTHBOB B TMOJYYEHHMM W TOCIEAYIOIIEM aHajau3e HHPOpMalMK O TMepeaoBhIX
NOCTH>KEHUSIX COBPEMEHHOW OT€YECTBEHHON XUMMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOIO IOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBSI3aHHBIC C XUMHYECKUMU SBJICHHSIMHU, U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEAECHUE M MOCTYNKHA CBOMX TOBAPUUIEH C MO3ULUNA HPAaBCTBEHHBIX U MTPABOBBIX HOPM U
OCO3HAHME MOCJEACTBUI 3TUX NOCTYIIKOB;

4) dpopMupoBaHus KYJbTYPbI 310POBbS:

MOHMMaHUsl IIEHHOCTEH 310pOBOTO M 0€30MacHOro o0pasza KHW3HHM, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K
COOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 370POBbIO;

coOmoieHnss mpaBui Oe3omacHOro oOpallleHHss C BEleCTBAMU B OBITY, MOBCEAHEBHOM JKM3HM U B TPYIOBOM
NEeATENbHOCTH;

MOHUMAaHUSl IEHHOCTH TPaBWI WHAWNBUIYATLHOTO H KOJUICKTHBHOTO O€30MacHOTO TOBEJCHUS B CUTYyaIUsX,
YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOEH;



OCO3HAHUS MOCIEICTBUN 1 HEMPUSATUS BPEAHBIX MIPUBBIYEK (YIIOTPEOICHUS aKOTOJIsl, HAPKOTUKOB, KYPEHUS);

5) Tpya0BOro BOCIMTAHMS

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Yy4e€OHO-UCCIEIOBATEIbCKON JIESITEIBHOCTH, OOIIECTBEHHO IIOJIE3HOM,
TBOPYECKOM U JPYTUX BUJAX JAEATEIbHOCTH;

YCTAaHOBKM HAa aKTMBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COLUAIbHOW HANpaBICHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);

UHTEpECa K TMPAKTUYECKOMY H3YyUYCHHIO Mpodeccuil pa3aIuyHOrO poja, B TOM YKCIE€ HAa OCHOBE MPUMEHEHUS
IPEAMETHBIX 3HAHUN 110 XUMUU;

YBaXXEHUS K TPYNY, JIOISAM TPyAa U pe3ysibTaTaM TPYI0BOU JIEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYAJIILHOW TpaeKTOpUU 00pa3oBaHus, Oyayiield mpopeccuu U peanu3ainu
COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C YU4ETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTpeOHOCTEH
00I1IeCTBa;

6) 3K0JI0TM4Y€eCKOTr0 BOCIIUTAHMS:

HKOJIOTHYECKH 1EI€CO00pa3HOr0 OTHOIIEHUSI K IPUPO/IE, KaK UCTOUYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIie;

NOHUMAaHHS TJI00ATBHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIUSHUS SKOHOMUYECKHX IPOIIECCOB HA COCTOSTHUE
MIPUPOTHON U COLIMAIIBHOM CPEbI;

OCO3HAHHS HEOOXOJUMOCTH HWCIOJIB30BAHUS JOCTHKEHUN XHMHUH [IJI1 PEIICHHS BOIIPOCOB PAIlMOHAIBHOTO
IPUPOIOTOJIH30BAHMS;

AKTUBHOIO HENPUATHUS JCUCTBUW, NPUHOCAIIMX BPEH OKPYXKAKOUEW NPUPOJHOW Cpele, YMEHHUS NPOTHO3UPOBATH
HEOJIaroNpUsTHBIE IKOJIOTUIECKUE TIOCTIECTBUS MTPEANPUHUMAEMBIX IEHUCTBHUI U MPEJOTBPAIATh UX;

HaJu4usi Pa3BUTOrO 3KOJOTMYECKOTO MBIILUICHHS, SKOJIOTMYECKOW KYJIbTYpPbl, ONBITA NESITEIBHOCTH 3KOJIOTHUYECKOMN
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMMHU B IO3HABATEIbHON, KOMMYHUKATHBHONW U COLIMAIBHOM MPaKTHUKE,
CIIOCOOHOCTU U YMEHHUSI aKTUBHO IPOTUBOCTOSITH UACOJIOTMU XeMOPoOHH;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH W OOIICCTBEHHOM
MIPaKTHKY,



MOHUMaHUS CcHenupUKN XUMHUM KaK HayKd, OCO3HaHud €€ poiaud B (OPMHUPOBAHUU PALMOHAIBHOTO HAyYHOTO
MBIILJIEHUS, CO3aHUM IEJIOCTHOTO IMPEACTaBICHUS OO0 OKpYXKAlOUIEM MHpE Kak O €JAMHCTBE MPHUPOABbl M YeJIOBEKa, B
MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEHN U pelIeHUH NPOoOJIeM COXpaHEHHUs IPUPOJHOTO PABHOBECHS;

yOexXKAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHUHU [JJIs COBPEMEHHOW UMBUIM3ALMH: B €€ TyMaHHCTUYECKOU
HAIPaBJICHHOCTH W Ba)XHOM pOJIM B CO3/IaHMM HOBOM 0a3bl MaTepUagbHOM KYyJbTYpbl, PEIIEHUH TJ00AJBHBIX MpoOIeM
YCTOWYMBOTO Pa3BUTHs YEJIIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBOM U IKOJIOTMYECKO O€30MaCHOCTH, B Pa3BUTHH
MEIUIMHBI, 00€CIeUeHUN YCIOBUN YCIIEIIHOTO TPY/1a U SKOJIOTHYECKH KOM(OPTHON MKU3HH KaXKI0T0 WiIeHa 00I1IecTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IOHUMAHHUS CYLUIHOCTH METOJOB IO3HAHUS, MCIOJIBb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HMCIOJIb30BaTh MOJy4YaeMble 3HAHHS ISl aHaiu3a U OOBSICHEHUS SIBICHHM OKPY>KaIOIIEero Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUN, YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOYEHUS] HA OCHOBE HAYyYHBIX ()aKTOB M MUMEIOIINXCS
JAHHBIX C LEJIbIO MOJYYEHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XUMUYECKUE 3HAHUS AJI PEIIEeHUs NpoOjieM B PEalbHBIX >KU3HEHHBIX
CUTYyalusX;

UHTEpeCa K MIO3HAHUIO U UCCIIEN0BATEIILCKON NEATEIBbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY IOJIyYEHUIO HOBBIX
3HaHUHM N0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM TPy/Aa B Pa3audHbIX cepax MpodhecCHOHATHPHOMN eI TEIHbHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pPe3yJIbTaThl OCBOCHUS YYEOHOro mpenMera «XUMHUS» Ha YPOBHE CPEIHEro oO0Iero oOpa3oBaHUS
BKJIFOYAIOT:

3HauYMMble s (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXKIUCIUIUIMHAPHBIE  (MEXKIPEIMETHBIC)
oOIIeHayYHbIE TIOHSTHS, OTPAXAIOMINE IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa H CHENU(HUKy METOJO0B TO3HAHUS,
WCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHUs, SBICHUE, MPOIECC, CHCTEMa, HAy4YHBIA (HaKT,
MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsI, UCCIEAOBaHUE, HAOII0/IEHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);



YHUBEpPCAJIbHbIE Y4YeOHble JeWCTBHUS (IIO3HABATENbHbIE, KOMMYHHMKATHUBHBIE, PETYJISTUBHBIE), OOECIEUUBAIOIINE
(dopmupoBanue ¢yHKIMOHATBHOW IPAMOTHOCTH U COLIMAJIBHOM KOMIETEHIIMU 00YyYarouIuXcs;

CIOCOOHOCTh O0YYarOUIMXCSl HMCIIOJIb30BAaTh OCBOCHHBIE MEKIUCUUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS U
YHUBEpPCAJIbHbIE yuyeOHbIE EUCTBUS B O3HABATEIHHON U COI[MATIBHON MTPAKTUKE.

MeranpenMeTHble  pe3yJibTaThl  OTPAXKAlOT  OBJIAJICHUE  YHUBEPCAIbHBIMM  y4E€OHBIMU  I103HABATEIbHBIMU,
KOMMYHHMKATUBHBIMU U PETYJISTUBHBIMU JICCTBUSAMM.

OBiaseHne yHMBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH ACHCTBUSIMM:

1) 6a30Bble JJOrHYeCKHe AeHCTBHS:

CaMOCTOSTEILHO (POPMYIIMPOBATH U aKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENATh LEIU JEATEIbHOCTH, 3a/JaBas NapamMeTpbl U KPUTEPUM HUX JOCTUIKEHHUS, COOTHOCHUTH PE3YJIbTAThI
NEATEIbHOCTHU C MTOCTABJICHHBIMHU LIEJISIMU;

UCIIOJIB30BATh IIPU OCBOCHUU 3HAHUU NPUEMBI JIOTUUYECKOTO MBIIIUIEHUS — BBIJIEIATh XapaKTEPHbIC IPU3HAKU ITOHATHN U
yCTaHaBIMBAaTh UX B3aUMOCBS3b, HCII0JIb30BATh COOTBETCTBYIOIINE OHATHS JUIsl OObSICHEHUS OTIENIbHBIX (DAaKTOB U SIBICHUN;

BBIOMPATh OCHOBAHUS U KPUTEPUH [ KIacCU(PUKAIIMK BEILIECTB M XUMUYECKUX PEAKIIHL;

YCTaHABIMBATh IPUYMHHO-CIICACTBEHHBIE CBSI3U MEXKIY U3y4aeMbIMU SIBJICHUAMU;

CTPOUThH JIOTUYECKHUE paCCYXICHMs (MHAYKTHBHBIC, JIECIyKTUBHBIC, II0 AHAJOTWM), BBIABIATH 3aKOHOMEPHOCTH H
IPOTUBOPEYHS B paCCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BBIBOJBI U 3aKIIIOUCHUS;

INPUMEHATh B MPOIECCE MO3HAHMS, HUCIOJIb3yEeMbl€ B XMMHHM CHMBOJIMYECKUE (3HAKOBBIE) MOJENH, IPEeoOpa3OBbIBAThH
MOJIeTIbHBIE TPEICTaBICHUS — XUMUYECKUH 3HAaK (CHUMBOJ) 3JIEMEHTa, XUMHYecKas (popmyna, ypaBHEHHUE XHUMHUYECKOMH
peakuuu — MpU PEUICHUH Y4YEOHBIX I103HABATEJNBHBIX M IPAKTUYECKUX 3a/ad, NPUMEHATh HAa3BaHHbBIE MOJIEIbHBIC
IIPEACTABICHUS IS BBIABICHUSA XapaKTEPHBIX IPU3HAKOB N3y4aeMbIX BEIECTB U XMMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIIEA0BaATEIbCKUE IeHCTBUS:

BJIaJICTh OCHOBAMH METO/0B HAyYHOI'O MO3HAHMS BELIECTB U XUMHUYECKUX PEAKIINM;

(GopMynupOBaThH 1€MW U 33aJ1a4H UCCIIEIOBAHUS, UCIIOIB30BaTh MOCTABICHHBIE U CAMOCTOSTENbHO CHOPMYITHPOBaHHBIE
BOMPOCHl B KaueCTBE HHCTPYMEHTAa MO3HAHUS U OCHOBBI g (POPMHUPOBAHMSA THUIOTE3bI IO IMPOBEPKE MPABHIBHOCTU
BBICKAa3bIBAEMBIX CYXKICHUN;



BIAJCTh HABBIKAMH  CAMOCTOSITCIIBHOI'O  IUTAHHUPOBAHHUS W TMPOBEJACHUS  YUYCHHYCCKUX  DKCIICPUMEHTOB,
COBEpIICHCTBOBATh YMEHHsS HaOMIOJaTh 3a XOJOM TIpoIlecca, CaMOCTOSITENIbHO MPOTHO3MPOBATh €ro  pe3yibTar,
dopMynupoBaTh 000OIIEHNWS ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCICIOBAHUS, COCTaBIATH
000CHOBaHHBIN OTUYET O MpOJEIaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHHYCCKOW HCCIEAOBATEIbCKOM M TMPOCKTHOW JEATCIBLHOCTH, IPOSBIATh CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITCIBHOMY TIOMCKY METOJOB PCIICHHUS MPAKTHYCCKUX 3a]ay, NPUMCHCHHIO DPAa3JIMYHBIX METOJ0B
MO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATBCA B PA3IUYHBIX HWCTOYHHKAX WHPOpMANUKU (HAYYHO-TIONMYJSApHAS JIUTEpaTypa XHMHUYECKOTO
coJiepKaHMs, CIpPaBOYHBIC IMOCOOMs, pecypchl HMHTepHeTa), aHANIM3UPOBATh WH(POPMAIMIO Pa3JIMYHBIX BHUIOB M (opM
NPEJICTAaBJICHUS, KPUTUYCCKU OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHBOPEUYNBOCTH;

(GopMyTUpPOBATEH 3aMPOCHl U MPUMEHATH Pa3IMYHBIE METOMABI MPH MOWCKEe U 0TOOpe WMH(OpMAIH, HEOOXOIUMOU IS
BBITTOJTHEHUS YIEOHBIX 3a/1a4 ONPEIeIEHHOTO THIIA,

nproOpeTaTh OMBIT HWCIOJB30BaHUS HWHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M Pa3IUIHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOSITETTLHO BBIOMPATh ONTHMAIBHYIO (OpMy TpelacTaBicHHS HHPoOpMarwu (CxXembl, rpaduKu, JHarpaMMel,
TaOJUIIBI, PUCYHKH U JIPYTHE);

UCTIOJIh30BaTh HAYYHBIM SI3bIK B KA4eCTBE CpEACTBA IpH paboTe ¢ XUMHUYECKOW WHGPOpMAIUEH: NPUMEHSITh
MEXIpeIMeTHbIE (PU3NIECKUe U MAaTEMAaTHUECKHE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00peBHATYPBI, HOMEHKIIATYPY;

MCITIOJIb30BaTh M MPEe0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISTHOCTH.

OBiajeHue YHUBEPCATbLHBIMU KOMMYHUKATHBHBIMU JIeHCTBUSIMMN:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJZaeMOl TEeMbl B XOJAE AHAIOra W/WIM JUCKYCCHH, BBICKA3bIBATh HJICH,
dbopMynHpOBaTH CBOW MPEITIOKEHNUSI OTHOCUTEIIHHO BHITIOTHEHUS MPEAJIOKEHHON 3a/1a49K;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yabTaTOB TMO3HABATEIBHON JCSATEIBHOCTH, TOJNYYCHHBIX CaMOCTOSITEIBHO WU
COBMECTHO CO CBEPCTHHKAMHU TPU BBIMOJTHEHUH XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUYECKOW pabOThl MO HMCCIEIOBAHUIO



CBOICTB M3y4aeMbIX BEILIECTB, peaju3aluyd yuyeOHOro MmpoekTa U (GOpMYIUPOBATH BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
MCCJIEeI0BAaHUN MTyTEM COTJIACOBAHUS MO3ULUN B X0[1€ 00CY X ACHUS 1 OOMEHA MHEHUSMHU.

OBiaeHne yHMBEPCAJIbHBIMH PEryJATHBHBIMH AeHCTBUSIMU:

CaMOCTOSITEIIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOKO IIO3HABATEIBHYIO JCATENBHOCTD, ONPENeisd €€ eI U 3a1a4H,
KOHTPOJMPOBATh U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH IMPEAJIaraeMblil alropuT™M JAEUCTBUN NpU BHIOJHEHUH
y4eOHBIX U HCCIE0BAaTENIbCKUX 3aa4, BIOMpaTh Hanbosee 3 HEKTUBHBIN cIOCO0 UX pelIeHUs ¢ YUETOM MOIYUYEHUS! HOBBIX
3HaHUM O BEUIECTBAX U XUMUYECKUX PEAKLUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHUs» OTPAXKaroT:

c(hOpMHPOBAHHOCTH MPEICTABICHUN O XUMHUECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIN XUMUH
B MO3HAHUM SIBICHUUW MPHUPOJBI, B HOPMUPOBAHUH MBINUICHUS U KYJIbTYPhI JIUYHOCTH, €€ (DYHKIIMOHATHLHOW TPAaMOTHOCTH,
HEOOXOMMOM ISl pelIeHUs] MPAKTUYECKUX 3a/lad M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/0POBBIO H
MIPUPOTHOU CpETIE;

BJIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUN, KOTOpPAasl BKIIOYAET: OCHOBOIOJATAIONIME MOHATUS (XUMUYECKUI 3JIEMEHT,
aToM, SJIEKTPOHHAsE 000JI0YKA aTOMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTD, XUMUYECKasl CBSI3b, CTPYKTYpHAs
dbopmyna (pa3BEpHYTas U COKpaIIEHHAs ), MOJIb, MOJIIPHASI Macca, MOJIIPHBIN 00BEM, YTIAEPOIHBIN CKEIeT, GyHKIMOHATbHAS
rpyImna, paaukall, U30MEPHUs, U30MEPBI, TOMOJIOTUYECKUN PsAZl, TOMOJIOTH, YTJIE€BOJOPOABL, KUCIOPOI U Aa30TCOACPIKAIINEC
COEIMHEHUsI, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIE COEIUHEHHSI); TEOPUU U 3aKOHBI (Teopus
CTpOEHHMs opraHnuyeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUIA
SA3bIK XHUMHUUW; MUPOBO33PEHUYECKHAE 3HAHMS, JIEKAIIUE B OCHOBE IMOHWMAaHUS NPUYMHHOCTA U CHCTEMHOCTH XHUMHUYECKHX



SBJICHUH, (PAKTOJOTMUECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, IMOJYYEHHU W OE30MaCHOM HCIOJIb30BAaHUU BaKHEUIIIMX
OpraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOM JAEATEILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh yMEHUW BBISBIATH XapaKTepHbIC MPU3HAKKW TIOHSATUM, YCTaHABIMBATh MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOINIKE TOHITHUS MPU OMUCAHUM COCTaBa, CTPOCHUS U MIPEBPAIIEHU OPTaHUYECKUX COCAMHEHNU;

c(hOpMUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XUMUUECKYIO CUMBOJIMKY JIJII COCTABIICHHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOM, COKpalEHHON) POPMYJT OPraHUYECKUX BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIUi, U3TOTABINBATH MOJICIIH
MOJICKYJI OPraHUYECKUX BEIIECTB JJIsI MILUTFOCTPAIIUU UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM YyCTaHABIMBATh MPUHAJICKHOCTh M3YUCHHBIX OPraHMYECKUX BEIIECTB MO UX COCTABY H
CTPOEHHUIO K ONpeNeNEHHOMY KIacCy/TpyIie coeAuHeHUM (YIrJIeBOIOPOIbl, KUCIOPOJ MU a30TCOAECPKAIUE COCAMHEHHS,
BBICOKOMOJICKYJISIDHBIC COCIIMHEHMS), JaBaTh WM Ha3BaHHMS 1o cucTematuyeckor HomeHkiatype (IUPAC), a Ttaxxke
MPUBOJAUTL TPUBHUAIBHBIC HA3BaHUS OTJICJIBHBIX OPTaHUYECKUX BEIIECTB (ITUJICH, MPOIMWJIEH, alleTUJICH, dTUJICHIJINKOJb,
ruuepul, ¢enon, Gopmanbaerui, ameraibAeru]l, MypaBbHHas KHUCIOTa, YKCYCHas KHCJIOTa, OJEMHOBas KHCIIOTA,
CTeapuHOBas KUCJIOTA, TJII0K03a, GPYKTO3a, Kpaxmal, IeJITI003a, TIUI1H);

c(OpPMHUPOBAHHOCTh YMEHUS OMNPENEATh BHUABl XUMHUYECKON CBS3M B OPraHUYECKHX COCAMHEHUSX (OJUHApHBIE U
KpaTHbIE);

c(hOpMHPOBAHHOCTh YMEHHS PUMEHSThH MOJIOKEHHSI TEOPUU CTPOEHUSI opraHuyeckux BemiectB A. M. Bytneposa nms
00BSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (DU3UUECKUE M XHUMUYECKHUE CBOMCTBA THITMYHBIX
MPEICTaBUTENCH PA3TMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, dTaH, 3TWUJICH, MPOMWICH, alleTIeH, OyTaaueH-1,3,
MeTuinOyTaaueH-1,3, 6eH307, METaHO, STaHOJI, ATHJICHIJIMKOIIb, TJIUIIEPUH, (EHOI, alleTalIbETHI, MypaBbUHAS U YKCYCHAs
KHCJIOTHI, TJIFOKO3a, KpaxmMall, IeJUTI0JI03a, aMUHOYKCYCHAsI KUCJIOTa), WLTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXKIY HUMU
YpaBHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKUX PEAKINI C HCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKU YTIJIEBOJOPOIHOTO CHIphs (HEe(Th, MPUPOIHBIN Ta3, YTroib),
crocoObl UX NepepadOTKU U MPAKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEPA0OTKY;



c(hOpPMHPOBAHHOCTh YMEHHH TPOBOJUTH BBIYHCICHHUS 10 XUMHUYECKUM YpaBHEHHUSAM (Macchl, 00bEMa, KOJIWYECTBA
MCXOTHOTO BEIIECTBA WIIH MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WUITU
MIPOYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMCHUH BJIaJETh CHCTEMOW 3HAHWW 00 OCHOBHBIX METO/JaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMBIX B
XHMHHU TP M3YYCHHH BEIICCTB M XWMHYCCKHX SIBICHHHA (HAOJIIOJCHUE, W3MEpPEHHE, JKCIICPUMEHT, MOJICITUPOBAHHE),
UCIIOJIb30BaTh CUCTEMHBIC XUMUYCCKIEC 3HAHHMS JIJIsI IPUHATHUS PEIICHUNA B KOHKPETHBIX )KU3HEHHBIX CUTYAITUSAX, CBSI3aHHBIX C
BEIICCTBAMU U UX MPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHMH COOJIFOJaTh TMpaBHWa IIOJb30BAaHUS XHMHYCCKOW TIOCYJIOH | JJaOOpaTOPHBIM
o0opyZOoBaHUEM, a TaKKe IpaBWiIa OOpaIICHUS C BEIICCTBAMH B COOTBETCTBHHM C WHCTPYKIUSMH I10 BBITOJTHCHUIO
71a00paTOPHBIX XUMUYCCKUX OITBITOB;

c(hOpPMHPOBAHHOCTh YMCHHMH IUIAHUPOBATh W BBHINOJHATH XUMUYCCKUU SKCICPUMEHT (NIPEBpPAIICHUS OPTaHHYSCKHX
BEIIECTB MPHU HArpeBaHUHU, MOTYUYECHUE ITHIICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU OPraHUYECKUX BEIIECTB,
JeHaTypalus OEJIKOB MPU HArPeBaHUU, IIBETHBIE PEAKIIMK OEJIKOB) B COOTBETCTBUU C MPABUIIAMHU TEXHUKHU 0€30MaCHOCTHU MPH
oOpallleH’H C BEIIECTBAMHU U JIA0OPAaTOPHBIM O00OPYIOBAaHUEM, MPENCTABISATH PE3YNbTAThl XMMUUYECKOTO SKCIEPUMEHTa B
dbopMe 3anucu ypaBHEHUN COOTBETCTBYIOIINX PEaKIUii U (YOPMYIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHUM KPUTUYECKH aHAJIU3UPOBATh XHMMHUYECKYIO HH(OpMAlLMIO, MONYy4aeMyl M3 pPa3HBIX
HUCTOYHUKOB (CpecTBa MaccoBoi nHpopmanuu, UHTEpHET U IpyTrux);

c(hOopMHUPOBAHHOCTh YMEHHUH COOIOJATh MpaBUiIa JKOJOTHMYECKH IIeJIECOOO0PA3HOr0 IMOBEICHUS B OBITY W TPYHAOBOM
JESTENHbHOCTH B IENAX COXPAHEHHUS CBOETO 370POBbS M OKPY)KAIOIIEH NPUPOAHONW Cpeibl, OCO3HABaTh OMACHOCTH
BO3/ICHCTBUSI HA JKUBBIE OPTaHU3MBI ONPEIeTIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbich nokazarens [1JIK, moscHsaTs Ha
MpUMepax CrocOObl YMEHBIIEHUS U TTPEIOTBPAIICHHUS UX BPETHOTO BO3CHCTBUS Ha OPTaHM3M YETIOBEKA;

JUIsi OOy4YalOImIUXCST C OTPAaHWUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBBsSl: yMEHHE NPUMEHSITh 3HAHHS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHYECCKUX SBICHHU;

JUTSL CIIETIBIX M CA0OBHUIAIIMX OOYYAIOMINXCSA: YMEHHE MCIOJB30BaTh PebeHO-TOUEUHYIO CUCTeMYy oOo3HaueHui JI.
Bpaiins nis 3anmucn XuMu4decKux Gopmyi.



11 KVIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OO011as 1 HEOPraHUYecKask XUMHUSD OTPaXKaroT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUI: O XUMHUYECKON COCTaBIAIOIIEH €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, POJIH
XUMHHU B TIO3HAHWU SBJICHUA TNPUPOJbI, B (HOPMHUPOBAHUU MBIIUIEHUS MU KYJbTYpbl JUYHOCTH, €€ (YHKUHOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM NJisi pEelIeHUs] MPAKTUYECKUX 3a/lady U HKOJOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CpEJIE;

BJIa/ICHHE CHUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpAasl BKJIIOYAET: OCHOBOTMOJATAIONINE MOHATUS (XUMUYECKUM DIIEMEHT,
aToM, H30TOI, S-, P-, d- DJIEKTPOHHBIC OpPOWTAIIM ATOMOB, HMOH, MOJICKYJIa, MOJIb, MOJISIPHBIH OOBEM, BaJICHTHOCTH,
ANEKTPOOTPULIATETLHOCTh, CTETIEHb OKHMCIICHUS, XMMHUYECKasi CBA3b (KOBaJCHTHAsl, MOHHAs, METaJUIMYecKas, BOJOPOIHAs),
KpUCTAINTMYECKAs PEIIETKA, TUMbl XHMHUYECKHX PEAKIHi, PacTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, AJIEKTPOIUTHUYECKAS
JUCCOLIMALINSI, OKUCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOM peakiy, XUMUYECKOe PAaBHOBECHE); TEOPUHU U 3aKOHBI
(Teopus BMEKTPOJIUTUYECKON Aucconranuu, nepuogudyeckuit 3akon J[. . MenneneeBa, 3akOH COXpaHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHMS U MPEBPALICHUS SHEPTUU MPU XUMUUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOIMYECKHUM SI3bIK XUMUH,
MHUPOBO33PEHUYECKHAE 3HAHUA, JIEKAIUME B OCHOBE NOHUMAHUS NPUYMHHOCTH MU CHCTEMHOCTHM XHMHYECKHX SIBICHUIA,
(bakTONOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTABE, MOJYUYEHUHU U O€30MaCHOM UCIOJIb30BAHUN BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHUECKOU IEATETLHOCTH YEJIOBEKa;

c(OpPMHPOBAHHOCTh YMEHUW BBIABISATh XapakTEpHbIC TMPU3HAKKA TOHATUM, YCTAaHABIMBATh WX B3aHMOCBS3b,
UCITI0JIB30BaTh COOTBETCTBYIOIINE MTOHATHUS IIPU ONMCAHNN HEOPTraHUYECKUX BEIIECTB U UX MIPEBPALLECHMUI];

c(OpMUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY AJIsi COCTaBICHUs (OPMYJI BEIIECTB M ypaBHEHUHN
XUMHYECKUX peakiuii, cuctematndeckyro HomeHKIaTypy (IUPAC) u TpuBnanbHble Ha3BaHMs OTIAEIHHBIX HEOPTAHUYECKUX
BEIIECTB (yrapHblii ra3, yriaeKUciblid ra3, aMMHaK, raliéHas U3BECTh, HEralEHas N3BECTb, IUTHEBAS COJA, TUPHUT U JPYTHE);

c(OpMUPOBAHHOCTh YMEHHUN OMPEIENATh BAJICHTHOCTh M CTENECHb OKUCICHHUS XUMHUYECKHX AJIEMEHTOB B COEIMHEHUSIX
pPa3IMYHOIO COCTaBa, BUJ XMMHMUYECKOW CBSI3M (KOBaJ€HTHas, MOHHAs, METaJUIMYecKas, BOJOPOJHAs) B COECIWHEHHUAX, THUI
KPUCTAJNINYECKON pEelIETKA KOHKPETHOTO BEIIECTBAa (aATOMHAsi, MOJEKYJIIpHasl, NOHHAs, METAIJINYECKAs ), XapaKTep Cpelbl B
BOJHBIX pacTBOpPax HEOPraHUYECKUX COEIMHEHMIA;



c(OpMHPOBAHHOCTh YMEHHUH YCTaHABIMBATh NPHUHAIJIEKHOCTb HEOPraHMYECKUX BEUIECTB IO HUX COCTaBy K
onpeaenéHHOMY KiacCy/Tpymnie COeAMHEHUH (IIPOCThie BEIIECTBA — METAJLJIbl U HEMETAIUIbI, OKCHJIbI, OCHOBaHUS, KUCIIOTHI,
aM(poTepHbIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbICI Mepuoanydeckoro 3akoHa . 1. MenneneeBa u 1eMOHCTPUPOBAThH €0
CUCTEMATU3UPYIOIIYI0, O0OBICHUTENbHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMHPOBAHHOCTh YMEHUU XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX 3JIEMEHTOB 1—4 mepuoaos
[Mepuonuueckoit cuctembl xumuueckux aiemeHTOB J[. M. MeHpaeneeBa, MCHONb3ys MOHATUS «S-, P-, O-3JEKTPOHHBIC
opOuTAINY, «IHEPreTUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHS CBONCTB XMMUYECKUX DJIEMEHTOB M HX
COEIMHEHHUH 1o nepuoaam u rpymnmnam Ilepuogndeckoii cucrembl xumuueckux snementoB J[. . Menneneesa;

c(hOpMHPOBAHHOCTh YMEHUHN XapakTepPHU30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA HEOPraHUYECKUX BEILIECTB
pPa3TUYHBIX KJIACCOB, MOATBEPXKIATh CYLIECTBOBAHHE T'€HETHUYECKOW CBSI3M MEXKAY HEOPraHMYECKUMHU BEIIECTBAMHU C
IIOMOIIIbIO YPAaBHEHUH COOTBETCTBYIOILMX XUMUYECKUX PEAKIIMII;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(UIUPOBATh XMMHUECKHE PEaKLUU [0 PA3JIMYHBIM MPU3HAKAM (YUCILY U COCTaBY
pearupymoumx BEIECTB, TEIUIOBOMY 3((EKTy peakuuH, HU3MEHEHHIO CTENEHEH OKUCIEHMs 3JIEMEHTOB, OOpaTUMOCTH
peaxium, y4acTUIO KaTajau3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIATh YPaBHEHMs peakLUi pa3InyHbIX TUIIOB, MOJIHBIE U COKpALIEHHbIE YPABHEHUS
peaxiuii HFOHHOro 0OMeHa, yUYUTBIBasl YCIOBUS, IPU KOTOPBIX 3TU PEAKIIMM UIYT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHHMH MPOBOAUTH pEaKUUH, IOATBEPXKIAIOIIME KAYECTBEHHBI COCTaB  pa3iIU4HbIX
HEOPraHWYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BELIECTB;

c(OpMUPOBAHHOCTh YMEHMH PpACKpPbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUUN MOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3THX PEeaKLUi;

c(OpMUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOH pEeakIuu OT Pa3NIUYHBIX (PAKTOPOB;
XapaKTep CMELIEHUSI XMMUYECKOr0 paBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTsus (nmpuHuui Jlelllatense);



c(hOpMUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XMMHUYECKHE IIPOIIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUICHHOTO
MOJTyYEHHUsI CEPHOM KHUCIOTHI, aMMHaKa, a Takke C(POPMHUPOBAHHOCTH MPEACTaBICHUM 00 OOIIMX HAyYHBIX MPUHIIUIAX U
AKOJIOTUYECKUX MPOOIeMax XUMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYMCIEHUSI C KCIOJb30BAaHUEM TOHSITHS «MaccoBas JI0Js BeIlecTBa B
pacTBope», OOBEMHBIX OTHOIICHHUM Tra30B MPU XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA WU 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIIOBOTO 3P (deKTa peakinu Ha
OCHOBE 3aKOHOB COXPAHEHMSI MAacChl BEIIIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPIHUU;

c(hOpMUPOBAHHOCTh YMEHHH CcOOJIONAaTh TIpaBUJa TIOJIB30BAHUS XUMHUYECKOW TIOCYJIOH U J1a00paTOpHBIM
o0opy/IoBaHMEM, a TakKe IpaBuUjia OOpalleHUs] C BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIUSIMHU I10 BBHITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH TUIAHUPOBATH M BBIMOJHATH XUMUYECKHUI IKCIIEPUMEHT (pa3okeHUe EPOKCHIa BOJIOPOIa
B [IPUCYTCTBUU KaTAJIU3aTOPA, ONPEIEIICHUE CPEIbl PACTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOIO HHAUKATOPA, BIUSHUE
pa3sTUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW peakiinu, peakiiMii HOHHOTO 0OMEeHa, KaueCTBEeHHbIE PeaKIMi Ha Cynb(art-,
KapOOHaT- M XJIOpPUJI-AaHWOHBI, HA KATHOH aMMOHHUSA, pEHIeHHE JKCIEPUMEHTAIbHBIX 3a7ad 1Mo TemMaM «MeTtamnel» u
«Hemertanmnpl») B COOTBETCTBUHU C MpaBWIAMHU TEXHHUKH OE30MACHOCTHU MPU OOpAIEHUU C BEUIECTBAMU M JTAOOPATOPHBIM
000pyAOBaHUEM, MPEICTABIATh PE3YIbTaThl XUMHUECKOTO JKCIIEpUMEHTa B (OpMEe 3alHiCU YPAaBHEHHM COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHUM KPUTUYECKH aHAJIU3UPOBATh XHMMHUUYECKYIO HH(OpMAlMIO, MONYy4aeMyl M3 pPa3HBIX
HMCTOYHUKOB (CpeICTBA MAaCCOBOM KOMMYHUKaLNK, IHTEpHET U Apyrux);

c(hOpMHPOBAHHOCTh YMEHUHN COOJIIOIAaTh MpaBUia SKOJOTUYECKU IIeIeCO00pPa3HOr0 TOBENCHHSI B OBITY U TPYIOBOU
JNEATENIBHOCTA B LEJNSX COXPAaHCHHUS CBOErO 3J0pOBbS M OKPYXKAIOLIEW NPUPOAHOM Cpenbl, OCO3HAaBaTh OIACHOCTH
BO3JEUCTBUS HA YKUBBIE OPraHU3Mbl ONPEEIEHHBIX BEIIECTB, MOHUMAas cMbIca Tokaszartens 1IJIK, moscHaTres Ha nmpumepax
crocoObl YMEHBILICHHS U TPEAOTBPAILEHHS] UX BPEAHOTO BO3/IEUCTBUS HA OPraHU3M YEJIOBEKa;

JUIsi OOyYaOIIUXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE MPUMEHSTh 3HAHUA OO0 OCHOBHBIX
JOCTYIIHBIX METOJIaX MMO3HAHUS BEUIECTB U XUMUYECKUX SIBICHUN;



IUISL CHETBIX M CHa0O0BUIAIIMX OOYYaIOMIMXCA: YMEHHE UCIOJIb30BaTh PEbeHO-TOUEUHYIO cUCTeMy oOo3HaueHui JI.
Bpaiins nis 3anucu XuMu4eckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
N HanvenoBannepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/m | TeMOpOrpamMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKkuepadoTh (wipposeIe)
o0pa3oBaTebHbIEPECYPCHI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[IpenMeTr opraHUYeCKON XUMUH.
11 Teopus cTpoeHUsI OpraHUYECKUX 3
coenuHenuit A. M. bytieposa
Hroromnopaszneny 3
Paspnen 2.Yriesogopoabt
51 [IpenenbHBICYTIEBOIOPOIABI — 5
aJIKaHbI
59 HenpenenbHble yrieBo10poabl: 6 1
QJIKeHbI, AJIKa/IMEHBI, AITKIHBI
2.3 ApoMaTHYECKUEYTIECBOI0POIbI 2
54 [IpupoaHble HCTOYHUKU 3 1
yIJIeBOJIOPOIOB U UX IepepaboTka
Uroronopazneny 13
Paznen 3.KuciaopoacoaepskanmueoprannyeckuecoeIuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHoBbie 7 1
KucnoThl. CloKHBIE YPUPHI
3.3 VraeBoanl 3 1




Hroronopazneny 13

Pasnen 4.A30Tcoaep:kanmeopraHnyecKuecoeuHeHust

4.1 AMuHBl. AMUHOKACIIOTHEL. benku 3

Hroromnopaznemy 3

Paspnen S5.BbicokoMoJIeKy IsIpHbIECOEIMHEHUS

5.1 [Tmactmaccrl. Kayaykn. Bonmokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34
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KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIIPOrpaMMbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
Paznen 1.TeopeTnuecKkueoCHOBLIXUMHH
CrpoeHue aTOMOB.
[Tepronnueckuii 3aKOH U
1.1 [epuoanyeckas cucrema 3
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
19 CrpoeHueseniecTna. 4
' MHOrooGpa31eBenecTs
1.3 XHUMHUYECKUEPECAKITUN 6 1 1
Hroronopazneny 13
Pa3znen 2.Heoprannueckasixumust
2.1 Mertamib 6
2.2 Hemerans 9 1
53 CBs13b HEOPraHUYECKUX U 5
' OpPraHMYECKUX BEILEeCTB
Uroronopazneny 17
Pa3zpen 3.XuMus 1 ;Ku3HbL
3.1 XUMUS U )KU3Hb 4
Uroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOTPAMME
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