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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha ypOBHE CpeAHEro odiiero oopazoBaHus pa3paboTaHa Ha ocHoBe dDenepanbHOro 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit denepanuuny, TpeOOBaHUN K pe3ybTaTaM OCBOCHHS (eaepabHOM
oOpa3oBaTenbHONW TporpamMMmbl cpeaHero obmiero oobpaszoBanus (POII COO), npencraBieHHbix B DenepanrbHOM
rocynapcTBeHHOM obpasoBarensHOM cTrangapre COO, ¢ yuérom Konuenmuu npenomaBanus yueOHOro npeaMera « XuMush» B
oOpa3oBarelbHBIX OpraHuzaiusax Poccuiickoit denepainyu, pean3yrOlIMX OCHOBHBIE 00pa30oBaTeNbHBIC MPOrpaMMBbl, U
OCHOBHBIX ToOJokKeHu «Ctpareruu pa3BuTus BocnuTaHus B Poccuiickoit ®enepanuu Ha nepuon g0 2025 roma»
(Pacnopsixenue IIpaButenscrBa P® ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TTOIXO/IOB K pa3pabOTKe MPOrpaMMBbI 10 XMMHH, K OMPEICICHHUIO OOIIEH CTpaTernu 00y4eHus, BOCTUTAHUS U
pa3BUTHS OOYYAIOIMIUXCS CpencTBaMu ydeOHoro mpeamera «Xumus» mia 10—11 xkmaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbubie nonokeHuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH LIENEH, colaep)KaHHs, Pe3yJbTaTOB OOYy4YEHUS U
TpeOOBaHU K YPOBHIO MOJITOTOBKH BBIMYCKHUKOB.

XuMuueckoe 00pa3oBaHHE, TIOJydaeMO€ BBIYCKHMKAMU  OOIIE00pa30BaTeIbHOW  OpraHu3alli,  SBISETCS
HEOTHEMJIEMOI 4acThi0 X 00pa3oBaHHOCTH. OHO CIY)XHUT 3aBEPIIAIOIINM 3TAllOM pPeaiM3allid Ha COOTBETCTBYIOIIEM €My
0a30BOM YpOBHE KIIIOUEBBIX IICHHOCTEH, MPUCYIIUX IEJIOCTHOM CHUCTEME XHUMUYECKOro O0pa3oBaHUs. ODTH IIEHHOCTHU
KacaloTCsl TO3HAHMS 3aKOHOB TMPHUPOJLI, (OPMHPOBAHUS MHPOBO33PEHUS U OOIICH KYJIbTYphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W TMPUPOAHOM cpeae. Peamusyercss XuUMHUUECKOE
oOpa3oBaHue O0OyYaroOIUXCsi Ha YpOBHE CpeaHero oOmero oOpa3oBaHUsS CPEACTBAMHU YUEOHOTO TpEenMeTa «XHUMHUS,
COJIEp’)KaHUE U MOCTPOEHUE KOTOPOI0 OMpPEIeIeHbl B MPOrpaMMe 10 XUMHUH C YYETOM crienU(DPUKN HAYKU XUMUH, €€ 3HAUCHUS
B TO3HAHWUHM TPUPOABI M B MaTEPUATHLHOM >KM3HM OOIIECTBa, a Takke C Yy4e€ToM OOmUX IeNleld W TPUHIIUIIOB,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI cpeJiHero odiero oopasoanus B Poccuiickoit dexnepanui.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK MTPaeT O0COoOYI0 pojb B COBPEMEHHOW ITMBMIIM3ALIMU, B CO3JIaHUU
HOBOI 0a3bl MaTepUaIbHON KyIbTypbl. OHAa BHOCUT CBOM BKJIaJ B (POPMUPOBAHKE PAIIMOHAIILHOTO HAYYHOI'O MBIIIJICHUS, B
CO3JIaHUE IIEJIOCTHOTO TMPEICTABICHHS 00 OKpYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIbI U YeJIOBeKa, KOTopoe hopMupyercs
B XMMHUU Ha OCHOBE MOHMMAaHUS BEIIECTBEHHOI'O0 COCTaBa OKPYKAIOIIETO MUPa, OCO3HAHUSI B3aUMOCBS3U MEXY CTPOECHUEM
BEIIECTB, X CBOMCTBAMM M BO3MOXKHBIMU O0JIACTSIMU MPUMEHEHHUS.

TecHO B3aMMOAEHUCTBYSL C JPYIMMHM €CTECTBEHHBIMM HAyKaMM, XUMHS CTaja HEOThEMJIEMOM 4YacTbl) MHUPOBOM
KYJbTYPbI, HEOOXOJIUMBIM YCIIOBUEM YCHEIIHOTO TPYAa U KU3HH KaXKJ0T0 ujeHa oomiecTBa. CoBpeMeHHass XMMUS KaK HayKa



CO3MJIaTelIbHAsA, KaK HayKa BBICOKMX TE€XHOJIOTMI HalpaBj€Ha Ha pelI€HUE rIo0ajbHBIX MPOOJIEM YCTOWYMBOIO PA3BUTHS
4eJI0BEUECTBA — ChIPbEBOM, SHEPreTUUECKOM, MUILIEBOM, IKOIOIMUECKON 0€30M1aCHOCTU U OXPaHBbI 310POBBS.

B cooTBeTcTBUM C OOIIMMU LEISIMH U MPUHUIUIIAMU CPEIHEr0 00IIEero 0Opa3oBaHUs COAEPKaHUE MPEIMETa « XUMHUS»
(10-11 xmaccel, 0a30BbIi YpOBCHb H3Y4YCHHS) OPHCHTHPOBAHO IMPEHMYIIECTBEHHO Ha OOMICKYJIHTYPHYIO IOATOTOBKY
o0yyaroumxcsi, He0OXOAUMYIO UM MJii BBIPAaOOTKM MHPOBO33PEHUECKMX OPHUEHTHPOB, YCHEIIHOTO BKJIOYEHHS B YKU3Hb
CoLMYMa, TPOAOHKEHUsI 00pa30BaHus B pa3JIMYHBIX 00JACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnstomuMu - ipeamMeTa  «XUMUs»  SBISIOTCA  0a3oBble Kypehl — «Opranunueckas xumusiy u  «OOmas wu
HEOpraHU4YecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOWM HAayKH: CHUCTEMa
3HAHUHW MO HEOPraHMYECKONH XMMUU (C BKIIOYEHUEM 3HAHWM U3 O0Ied XMMHUHU) U opranuyeckor xumuu. OopmupoBaHue
JTAHHOW CHCTEMbl 3HAHUW TpPU HM3YYEHUU TMpeAMeTa O0EeCIeurBaeT BO3MOXKHOCTH PACCMOTPEHHs BCErO0 MHOTroo0pasus
BEIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUI XUMHUH.

CrtpykTypa comepxkanusi KypcoB — «Opranudeckas xumus» u «OOmias © HeopraHudeckas XuMus» chopMupoBaHa B
nporpaMme Mo XMMHHM Ha OCHOBE CHCTEMHOTrO IMOJAXO0Ja K M3YYEHHIO Y4eOHOro marepuasia U 00yCIOBJIEHA HCTOPUYECKU
OOOCHOBaHHBIM Pa3BUTHEM 3HAHUW Ha OMNpPENEJIEHHBIX TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMUU
BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHUYECKOM TEOPUHU CTPOEHHUS OPraHMYECKUX COEIMHEHMI, a TaKKe Ha YpOBHE
CTEPCOXMMHUYECKUX M 3JEKTPOHHBIX MPEACTaBICHUN 0 cTpoeHuHr BemecTB. CBeaeHUs 00 M3ydaeMbIX B Kypce BellecTBax
JAI0TCS B PA3BUTUU — OT YIJI€BOJOPOJOB J0 CIOKHBIX OMOJIOrMYECKH aKTUBHBIX COEIMHEHUN. B Kypce opraHndeckoil XumMuu
NOJTy4yaroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUs MEpBOHAUYAIbHBIC MPEICTABICHUS O
XUMHUYECKON CBS3M, KIACCU(UKAIMOHHBIX MpPH3HAKAX BEIIECTB, 3aBHUCHUMOCTH CBOWCTB BEIIECTB OT HUX CTPOCHHS, O
XUMHUYECKON peaKiifiu.

[To HOBBIM YTJIOM 3peHHS B IpeAMeTe «XUMUsD 0a30BOr0 YPOBHS pacCMaTpUBACTCS W3YYCHHBIN Ha YPOBHE OCHOBHOTO
o01mrero o0pa3oBaHus TEOPETUUECKUN MaTepuan U (PaKTOJIOTUYECKUE CBEICHUSI O BEIIECTBaX U XUMHUECKOW peakiuu. Tak, B
YaCTHOCTH, B Kypce «OO01asi 1 Heopranuyeckas XMMHUs» 00yJarouuMcs PeI0CTaBIsIeTCs] BO3MOKHOCTh OCO3HATh 3HAUCHHE
NEPUOIUYECKOr0 3aKOHA C OOILIETEOPETUYECKUX U METOI0JIOTMUECKUX MO3ULINN, TIy0)Ke MOHATh UCTOPUUYECKOE N3MEHEHUE
GyHKIMH ATOr0 3aK0Ha — OT 0000IIAOIIEH 10 OOBSICHSAIOMIEH U IPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHHM, CBOMCTBAX M NMPUMEHEHUH, & TAKXKE O
XUMHUUYECKUX PEAKIHUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTeKaHus JonoiHsercs B Kypcax 10 u 11 kimaccoB anemeHTamMu
COJEP)KaHUSI, MMEIOIIMMH KYJIbTYPOJIOIMUYECKUH W MPUKIATHOW XapakTep. OTHU 3HAHUS CHOCOOCTBYIOT MOHMMAaHUIO



B3aMMOCBSI3M XUMHUHU C JIPYTUMH HayKaMH, PacKpbIBalOT €€ pojib B MO3HABAaTEIbHOM M MPAKTUYECKOW AESITEIbHOCTU
4eJioBeKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHS K IIPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUUYECKUX IPUIIOKEHHIM
XUMUH, MOMOTalT BBITYCKHUKY OPHUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX IMPOOJEMax, CBSI3aHHBIX C
XUMHEH, KpUTUYECKH OCMBICTUBATh MHPOPMALIMIO U IPUMEHSTH €€ U1 MOMOIHEHNS 3HAHUN, PELICHUS] MHTEJUIEKTYalbHbIX U
HKCIIEPUMEHTAIbHBIX HCCIIEAOBATEIbCKUX 3a7ady. B 1enoM coiepxkaHue ydyeOHOro npeaMera «XuMus» JaHHOTO YPOBHS
W3y4YEHUsI OPUEHTUPOBAHO HAa (DOPMUPOBAHUE Y OO0 YUAIOITUXCS MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMaHUs (HUITOCOPCKUX
ueH, TaKUX Kak: MaTepHallbHOE €IWHCTBO HEOPraHMYECKOr0 M OPraHU4YEeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB
UX COCTAaBOM U CTPOCHHMEM, MO3HABAEMOCTh MPUPOAHBIX SBJICHUM MyTEM SKCHEPUMEHTA U PELIECHUS MPOTHUBOPEUUN MEXKIY
HOBBIMHU (haKTaMU U TEOPETUYECKUMU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMUU B PEIIEHUH KOJOTHYECKHX Mpoliem, a
TaKKe MpolJeM cOepexeHusl YHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUsI HOBBIX TEXHOJOTHI U MaTepPHAJIOB.

B nuiane peiieHust 3aay BOCIMTAHMS, PA3BUTHUSI U COLUATU3ANMKU O0YYarONIUXCS MPUHATHIE TPOrPaMMON IO XUMUU
MOIXOABl K OIPENEICHUIO COJEpKaHUS W TOCTPOCHHUS MpeaMeTa MpeaycMaTpuBaroT (OPMUPOBAHHE YHHBEPCATIbHBIX
y4eOHbIX JEHUCTBUHM, UMEIONIMX 0a30BO€ 3HAUEHHE Ui PA3IUYHBIX BUAOB JEATEIBHOCTHU: pPEUIEHHs] MpPoOJeM, MOUCKa,
aHayi3a W 00pabOTKM HH(POPMALMH, HEOOXOAUMBIX Il MPUOOPETEHHs OIbITa MPAKTUYECKOM W HUCCIEeI0BATEIbCKOU
JeATeNbHOCTH, 3aHUMAIOUIE Ba)KHOE MECTO B TO3HAHUU XUMUHU.

B npaxTuke npernoaaBaHusi XMMUU Kak Ha YpOBHE OCHOBHOT'O 00111er0 00pa30oBaHus, TaK U HA YPOBHE CPEIHET0 OOIIETOo
oOpa3oBaHusi, MpPHU OINPEIACICHUH COAEPKATEIbHON XapaKTEepUCTUKU 1eNed M3ydeHUs MpeaMeTa HarpaBiICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAIUIIMOHHO TpPHU3HAETCS (OPMUPOBAHHE OCHOB XHMHUYECKOM HAyKM Kak o0iacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKON JeATEIbHOCTH Y€JIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYPBHI.
C MeToanYEecKOi TOUKY 3pEHUsI TAKOU MOAXO]T K ONPEIENICHUIO 1IeNIel U3yUYeHusl MIPEeIMETa SIBJISIETCS BIIOJIHE OMPABIAHHbBIM.

CornacHO JaHHOM TOYKE 3pEHUs IJIaBHBIMHU LEIAMM M3ydeHHs IpeaMera «XuMus» Ha 6a3zoBoM ypoBHe (10 —11 ki)
SBIIIFOTCSL:

e (QopmMupoBaHHE CUCTEMbl XMMUYECKUX 3HAHUN KaK BaKHEHIIEH COCTABISIIONIEH €CTeCTBEHHO-HAyYHOW KapTHUHBI
MHpa, B OCHOBE KOTOPOM JIeXkKaT KIHOYEBbIE MOHATHS, (PyHIaMEHTAIbHbBIE 3aKOHbI U TEOPUU XMMHUH, OCBOCHUE SI3bIKA
HayKH{, YCBOCHHE U IOHUMAHUE CYIIIHOCTH JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOr0 XapaKkTepa, 03HAKOMJIEHHE C
UCTOpPUEN UX Pa3BUTHS U CTAHOBJIICHUS;



e (opmupoBaHHEe W pa3BUTHE MPEACTABICHHA O HAYJYHBIX METOAaX IMO3HAHUS BEMIECTB W XHMHUYECKHX PEaKIUH,
HEOOXOJUMBIX JIJISI TPUOOPETEHUSI YMEHUNW OPUEHTUPOBATHCS B MHUPE BEIIECTB U XMMHUYECKUX SIBICHUMN, UMEIOITNX
MECTO B IIPUPOJIE, B MPAKTUUECKON U MOBCETHEBHOMN KU3HU;

e pa3BUTHE YMEHHH M CHOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HaOMIOJACHUEM U OOBICHEHHEM XHUMHYECKOTO
AKCIIEPUMEHTA, COOJIIO/IEHUEM TTpaBui 0€30MIaCHOTO OOpaIeHHS C BEIIECTBAMMU.

Hapsny ¢ stuM, copepkaTeibHas XapaKTEpUCTHKa IIEJIe M 3aja4 M3Y4CeHHs IpeaIMeTa B MpOorpaMMe MO XUMHUHU
YTOYHEHA W CKOPPEKTUPOBaHA B COOTBETCTBHU C HOBBIMU TMPUOPUTETAMU B CHCTEME CPEIHEr0o OO0IIero oOpa3oBaHMS.
CeronHg B MpenoJlaBaHUM XMMHUU B OOJBIIEH CTENeHU OTHAETCS MPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJIepKaHUs
oOydeHHsI, OpUEHTUPOBAHHOW Ha TIOJITOTOBKY BBIMTYCKHUKA OOIIE00pa30BaTEIbHOW OpraHU3aIliy, BIACIONEro He HabopoM
3HaHWUH, a QYHKITMOHAILHON TPaMOTHOCTBIO, TO €CTh CITIOCO0aMH W YMEHUSIMH aKTUBHOTO MOTYYCHUS 3HAHUN U IPUMCHCHUS
WX B peaIbHOU KU3HM JIJISl PEIICHUS MPAKTUYECKHUX 3a]1ay.

B cBsi3M ¢ 3TUM TIpH U3YYEHHH TIpeaMeTa «XHMUS» JOMHHHUPYIONIEeE 3HaYeHNE MPUOOPETAIOT TakWe IeNd W 3a]1avyH,
KaK:

amanTanmus OOyJaromMXcs K YCIOBHSM JWHAMHYHO PAa3BHBAIOMICTOCS MHUpPa, (GOPMHUPOBAHWUE HWHTEIICKTYaIbHO
Pa3BUTOM JTMYHOCTH, TOTOBOM K caM0O00pa30BaHUI0, COTPYTHUIECTBY, CAMOCTOSTEILHOMY MIPUHATHIO TPAMOTHBIX PEIICHUI B
KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMECHEHHUEM;

dbopMupoBaHHUE Y 00YJArONTUXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITCTCHIIMH ), HMEIONTUX YHUBEPCAITBHOE 3HAUCHUE
JUTSL PA3TTUYHBIX BUAOB JIEATEILHOCTH: PEIICHUS TPoOsieM, MOUCKa, aHaIn3a U 00paboTKu MHGOpMAIHK, HEOOXOIUMBIX JIJIs
NPUOOPETEHHUS OMbITA AEATEILHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHUU XUMUU, & TAKXKE JJI1 OLEHKH C MO3ULIUN
HKOJIOTMYECKOM 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHYECKUX MPOILIECCOB Ha OPTraHu3M YeJIOBEKa U MPUPOIHYIO
cpeay;

pa3BUTHE TTO3HABATEILHBIX MHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN O0yUYaroImUXCs: CIOCOOHOCTH
CaMOCTOSITEILHO TPHUOOpPETaTh HOBBIC 3HAHMS 1O XMMHHU B COOTBETCTBUHU C JKH3HEHHBIMHU TOTPEOHOCTSMH, HCIOJIB30BATh
COBpEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOTHUU JUIsl TOMCKAa M aHaiM3a Y4eOHOW M Hay4dHO-TIONMYJSpHOM HHGPOpMAIUH
XUMHUYECKOTO COJICPKaHNUS,

dbopMUpOBaHUE W pa3BUTHE y OOYYAIONIUXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBINIJICHUS, HaOII0AaTeIbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTHU, KOTOpPhIE OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUM U TIPOBEICHHUU
XUMHUYECKOTO IKCITEPUMEHTA,;



BOCIUTaHUE Yy oOydaroumxcs YOEXKIEHHOCTH B T'YMAaHHUCTUYECKOW HAIPaBICHHOCTH XUMHUH, €€ Ba)XXHOM pOJU B
pelieHuu TJ00aldbHBIX MPOOJIEM palOHAJIBHOIO MPUPOIONOIb30BAaHUS, IIOMOJHEHUS JHEPreTUYECKUX PpECypcoB H
COXPAHEHHMS PUPOJHOTO PABHOBECHSI, OCO3HAHUSI HEOOXOIUMOCTH OEpEeXHOr0 OTHOLIEHUS K MPUPOJIE U CBOEMY 310POBBIO,
a TaKKe MPUOOPETEHUsl OMNbITa MCIOJIb30BAaHUS MOJYYEHHBIX 3HAHMM NJIS1 NPUHATUS TPaMOTHBIX PEIICHWN B CHUTYyalMsX,
CBA3aHHBIX C XUMUYECKUMHU SBJICHUSAMU.

B yuebGHOM maHe cpeaHero o0miero oopa3oBaHus MpeaMeT «XUMus» 0a30BOro YpoBHSI BXOAUT B COCTAB MPEAMETHOM
obnactu «EcTecTBEeHHO-HAYYHBIC TPEMETHIY.

OOmiee 9uCIIO YacoB, OTBEIEHHBIX JUISI HM3y4EHUsS XMMHUHU, Ha 0a30BOM YPOBHE CpEAHETO OO0IIero oOpa3oBaHUS,
coctaBisgeT 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 kinacce — 34 yaca (1 gyac B Hezelno).



COIAEPXAHUE OBYYEHUSA
10 KVIACC
OPI'TAHUYECKAA XUMHUA

TeopeTnyeckre OCHOBbI OPraHUYeCKOH XUMHUH

[Ipenmer oOpraHMYecKorl XUMHUHU: €€ BO3HUKHOBEHHME, PAa3BUTHUE U 3HAUYEHUE B IOJYYCHUM HOBBIX BEUIECTB U
MarepuanoB. Teopusi CTpoeHUsI OpraHMdyeckux coenuHeHuit A. M. byriepoBa, €€ oCHOBHbIE MOJOXEHUSI. CTPYKTYpHBIE
(dbopMyIIBI OpraHMYEecKuX BemiecTB. [ 'omomnorusi, n3oMepusi. XUMUYECKasi CBSI3b B OPraHUYECKUX COSAMHEHUSX — OJIMHAPHBIC
Y KpaTHBIE CBSI3H.

[IpencraBienne o KiIaccUpUKAMK  OPTraHUYECKUX BemEeCTB. HoOMEHKIaTypa OpraHMYEeCKUX COCIUHCHHMA
(cucremaruueckasi) 1 TPUBUAJIbHBIC Ha3BaHUs BaKHEUIIIUX MTPEACTABUTEINICH KIIACCOB OPraHUYECKUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METOAbl M3YYEHHUSI BEIIECTB U MX IMPEBPAILCHUIN: O3HAKOMJIEHHE C 00pa3laMh OpraHUYeCKUxX
BEILIECTB M MarepuajaMd Ha MX OCHOBE, MOJICIMPOBAHHE MOJICKYJI OpPraHMYECKUX BEIIECTB, HAOJIOJCHUE U ONUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB MO IPEBpAIEHUI0 OPraHUYECKHUX BEIIECTB INMPH HarpeBaHuWU (IUIaBlIeHHE, OOYIIIMBaHHUE M
TOpPEHHUE).

YriieBoaopoasl

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKHH psAa. MeTraH M 3TaH — MPOCTEHIINE MNPEACTABUTENIN AJIKAHOB:
bu3YecKre 1 XUMUYECKUE CBOMCTBA (PeaKlK 3aMEIeHUS] U TOPEHUs), HaX0XKACHUE B MPUPOJIE, MOTYyUYCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI psii. DTUIIEH W MPOMUWIEH — MPOCTEUIINE MPEACTABUTENN AJKEHOB:
dbu3uyeckrue W XUMHUYECKHE CBOMCTBAa (peakiuu THAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApPATAIIMU, OKHUCICHUS W
MOJIMMEPU3ALINH ), TIOTYYECHHUE U TPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u wMeruwnOyraguen-1,3: cTpoeHHe, BaKHEWIIME XUMHUYECKHE CBOMCTBA (peakius
noymMepu3anur). [lomydeHrne CHHTETUYEeCKOro Kaydyka U pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUMN psijl. ALIETUICH — IPOCTEUIINM MPECTABUTEIb AJTKUHOB:
COCTaB, CTpOCHHE, (HU3NYECKHEe W XUMHUYECKHE CBOMCTBA (PEaKIUM THAPUPOBAHUS, TAJOTCHUPOBAHUS, THApPATAIINH,
TOpPEHUs ), MOJTy4YeHUE U TPUMEHECHHE.



Apensl. beH3on: coctaB, cTpoeHue, PU3NIECKUEe U XUMUUIECKHE CBOMCTBA (PEaKIMU TaJOreHUPOBAHMS U HUTPOBAHUS ),
NOJIyYCHHE U MPUMEHEHHe. 10ayon. cocmas, cmpoenue, pusuieckue u Xumuieckue ceoucmea (peakyuu 2ai02eHupo8anus u
HUMPOBAHUs), noaydeHue u npumeHenue. TOKCMYHOCTH apeHOB. ['eHeTHueckas CBs3b MEXKAY YIIJIEBOJOPOJAMH,
NpUHAAIKAIIUME K Pa3IMYHbIM KJIacCaM.

[IpupoaHbie UCTOYHUKHU YTIIEBOIOPOAOB. [IpupoaHblil ra3 u nomyTHeie HEPTsIHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
CnocoObl nepepaboTku HeTH: MEepPeroHKa, KPEKUHI (TEPMUYECKHM, KaTaTMTUYECKUid), nuponus. [IpoaykTsel nepepaboTku
He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib U MPOJYKTHI €ro nepepaboTKH.

DKCrepUMEHTAIbHBIE METOJbl M3YUEHHUs BEUIECTB M HMX NpPEBpallleHUd: O3HAKOMJIEHHE ¢ o0pas3laMH IIacTMacc,
Kay4yKoOB U pe3uHbl, kKowiekiuu «Hed1b» u «Yroaby», MogenupoBaHie MOJIEKYI YTIE€BOAOPOIOB U raJOreHOMPOU3BOIHBIX,
IPOBEACHNE MPAKTHUECKON PaOOThI: OJYyYEHHUE ITUIICHA U U3YUYECHUE €r0 CBOMCTB.

Pacuérurle 3amaun.

Boruucienus no ypaBHEHUI0O XMMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOIO BEIIECTBA WM ITPOIYKTA
pEaKUrHU 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJHOTO M3 MUCXOJHBIX BEUIECTB MM MPOAYKTOB PEAKIINH).

Kucnopoaconep:xamnue opranniecKue coenHeH s

[IpenenbHble OAHOATOMHBIE CIUPTHI. METaHOM U 3TAaHOJ: CTPOCHHE, (PU3NUECKHNE U XUMHUYECKHE CBOMCTBA (PEaKIUu C
aKTUBHBIMHM METaJUIaMH, TaJIOT€HOBOIOPOJaMH, TOpEeHHUE), IpUMEHEeHe. Bo1opoaHbIe CBSI3U MEXAYy MOJIEKYJIaMU CIUPTOB.

JlelicTBue MeTaHOIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHble CHUPTHL. DTWICHIVIMKOIb W TJMIEPUH: CTPOCHHE, (PU3NYECKHMEe M XMMHUYECKHE CBOMCTBA
(B3aMMOAEICTBUE CO IIEJIOYHBIMH METAUIAMH, KAYECTBEHHAs PEAKIMsl HA MHOTOATOMHBIE CUPTHI). JIeficTBHE HA OpraHu3M
yenoBeka. [IpuMeHenune rimnepruHa U 3TWICHTIIUKOJIA.

@deHoI: cTpoeHue MOJIEKYIIbl, (pU3nuecKkne u XuMHueckue cBoiicTBa. TokcnuHocTh Penona. [Ipumenenue denona.

Anbnerunbl U kemowuvi. GopManbaerus, aneranbAerua: CTPOCHHE, (PU3NYECKHE U XMMHYECKHE CBOWCTBA (PEaKLMH
OKHCJIEHUS] 1 BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKI1K), TOJIyY€HHE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U YKCYCHasl KHCIOTBI: CTpOEHHUE, (PU3MUECKUue U
XMUMHYECKHUE CBOWCTBa (CBOWCTBA, OOIIME JUId Kilacca KHUCIOT, peakuus 3STepudukalnuu), MOIy4€HHE U NPUMEHEHHE.
CreapyHoBasi M OJIEMHOBAash KHUCJOTHl KaK NPEICTABUTENM BBICHIUX KapOOHOBBIX KHUCIOT. MbUIa Kak COJH BBICIIUX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHE.

CnoxHble 3(Upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. I'maponu3 cioxHbix 3¢gupo. XKupel. I'maponus xkupos.
IIprumenenue xupoB. buonornueckas poJib KUpPOB.



YTreBosl: cocTaB, KiacCUpUKAIKS YTIAEBOAOB (MOHO-, TU- M TIOJIMCAaxapuibl). [ JI0K03a — MPOCTEHIITNIT MOHOCaXapuI:
0COOCHHOCTH CTPOCHHUS MOJCKYJbI, (PH3UYECKHEe M XMMHYECKHE CBOMCTBa (B3aumojeicTBue ¢ ruapokcuaom memu(ll),
OKHCJICHHE aMMHa4YHbIM pacTBOpoM okcuzaa cepedpa(l), BoccraHoBieHUEe, OpOKEHHE TIIOKO3bI), HAXOXKICHHE B MPUPOJIE,
pUMeHeHue, onosiornueckas posib. Dorocunres. pykTo3a KaKk U30MEP TITFOKO3HI.

Kpaxman u nemmono3a kKak nNpupojiHble noduMepbl. CTpoeHHue Kpaxmalia U LeJUToa03bl. OU3nyeckue U XUMUYECKHE
CBOICTBA Kpaxmasa (TUIPOJii3, KaueCTBEHHAs! PEAKIIUs C UOJOM).

DKCIEpUMEHTAIbHBIE METOAbl M3yYEHMs] BEIIECTB W HMX IMpEBpallleHU: MpoBeJAcHUEe, HAOII0JeHHEe W OIHUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CHUPTOB, KAYECTBEHHBIE PEAKI[MU OJIHOATOMHBIX CIHPTOB (OKHUCIEHHUE >TaHOJa
okcugom wmeau(ll)), MHOroaroMHbBIX CHUPTOB (B3auMojeicTBue rauiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerumos
(okmcIIeHne aMMHAaYHBIM pacTBopoM okcuma cepedpa(l) m rumpokcuaom menu(ll), B3ammomelicTBue Kpaxmasa ¢ MOJIOM),
MPOBEJICHUE TPAKTUYECKON PaOOTHI: CBOMCTBA paCTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérurle 3amaun.

Brruncnenus no ypaBHEHUI0O XUMUYECKON peakinuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MM MPOIYKTA
peaKkiuu 1Mo U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJJTHOTO M3 MCXOHBIX BEUIECTB UJIN MPOAYKTOB PEAKIIUH).

A3oTcoaepxalire OpraHuuecKue COeIUHEHUS.

AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHudecKrue coeuHeHus. Ou3ndeckue 1 XUuMUYECKHUEe CBOMCTBA aMUHOKHCIIOT (Ha
npuMepe TIIMINHA). bruonornyeckoe 3Ha4eHUe aMUHOKUCIIOT. [lenTuabr.

benku kak nmpupogHbie BHICOKOMOJEKYJsIpHbIe coequHenus. [lepBuunas, BTopyuuHas U TPETUYHAs CTPYKTypa OENKOB.
XUMHYECKUE CBOMCTBA OCJIKOB: TUAPOJIN3, ICHATYpAIHs, KAYECTBEHHbBIC PEAKITUU Ha OCIKH.

DKCnepUMEeHTAIbHbIE METO/Ibl U3YUYEHHUSI BEIIECTB M MX MpEeBpalleHuil: HAOJI0IeHUE U OMHCAHUE JTEMOHCTPAIlMOHHBIX
OTIBITOB: JICHATYpAIlis OCJIKOB NMPU HATPEBAHWH, IIBETHBIC PEAKITUH OCTIKOB.

BrbicokomoJieky isipHbI€e COeIHHEeHH s

OcCHOBHBIEC MOHATHUSI XMMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMEpP, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIMMEPU3ALIUM, CPEAHss MOJeKyJisipHas Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUNW —
MOJIMMEPHU3ALINS U TTOJINKOHACHCAUA.

OKCIEpUMEHTAIbHBIE METOAbl M3YyYCHHUsI BEIIECTB M WX MPEBpAICHUIN: 03HAKOMJIEHHWE C 00pa3laMH MPUPOJIHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJTACTMACC, Kay4yKOB.

MexxnpeaMeTHbIE CBA3H.



Peanuzanus MeXnpeIMETHBIX CBSI3€d MpPHU W3YYEHHM OpraHuyeckod XuMuu B 10 Kiacce OCYIIECTBISIETCS 4epes
WCIIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TMOHATHHA, TaK W MOHATHH, SIBISIIONTUXCS CHCTEMHBIMU I OTHEILHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHbBIE TIOHATHS: SBJICHWE, HAy4YHBIH (akT, TUIOTe3a, 3aKOH, TCOpHUsS, aHaIW3, CHHTE3,
KJaccuuUKaIys, NIepUoOJUIHOCTb, HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOICIUPOBAHNE.

dusnka: Marepus, dHEPrUs, Macca, aToM, JJICKTPOH, MOJIEKYJa, SHEPTeTUUCCKU YPOBEHb, BEIIECTBO, TENO, O0BEM,
arperaTHOe COCTOSIHHE BEIIECTBa, (PHM3NUCCKHUE BETUIMHBI U SIUHUIBI KX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Ouocdepa, oOMEH BEIISCTB B OpraHu3Me, (HOTOCHHTE3, OMOJOTMYECKH AKTHBHBIC
BelecTBa (O€NIKH, YriaeBOIbI, )KUPbI, DEPMEHTHI).

["eorpadus: MuHEpabl, TOpHBIE TOPOJIBI, TIOJIE3HBIE UCKOTIAEMBIE, TOTLTUBO, PECYPCHI.

TexHONMOTHs: THUIIEBBIE MPOIYKTHI, OCHOBHI PAIlMOHAIBHOTO THUTAHHS, MOIOIINE CpPEICTBA, JICKAPCTBCHHBIE U
KOCMETHUYECKHE TTPerapaThbl, MaTepPHAIIbl U3 HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KVIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne OCHOBbI XUMHUU

XUMUYECKUH 3j1eMeHT. AToM. SIapo aToma, U30TOMbL. DIEKTPOHHAS 000JI0UKa. DHEPreTUueCKue YpOBHH, MOYPOBHHU.
ATOMHBIEC opOuTaH, S-, P-, d- smeMenTsl. OCOOCHHOCTH paCIpeICICHHS DJICKTPOHOB [0 OPOUTAIAM B aTOMax 3JICMEHTOB
MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOHPUTYpAIHs aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux odyemeHtoB JI. WM. MengeneeBa. CBa3b
IIEPUOANYIECKOTO 3aKkoHa U [leproguyeckon cucteMbl XUMUYECKHX 3eMeHTOB JI. Y. MenneneeBa ¢ COBpeMEHHOM Teopuen
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOMKHBIX
BEILECTB I10 FPYIIaM U repuoaaM. 3HaYEeHUE NEPUOIMUECKOT0 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BeniecTBa. XUMHUUECKas CBsI3b. BUIbl XuMuueckoi CBA3M (KOBaJICHTHAs HEMOJIIPHAS W TMOJIApHAas, MOHHAs,
MeTaimyeckas). MexaHu3mbl 00pa30BaHHUS KOBAJIEHTHOM XHUMUYECKOW CBsI3W (OOMEHHBIM M JOHOPHO-aKIIEITOPHBIN).
Bonoponnas cBa3b. BaneHTHOCTB. DIEKTpOOTpULIATENLHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATUOHBI U AHUOHBI.



BemectBa MONEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMs. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. THIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUMA KPUCTATUIMYECKOW PEIIETKH.

[TonsTue 0 qucnepcHpIx cucteMax. MiICTUHHBIE M KOJUTOMAHBIE pacTBOPbL. MaccoBas 10JIs1 BEIIECTBA B pACTBOPE.

Knaccudukanuss HeopraHmyeckux coequHeHuid. HoMmeHknaTypa HeopraHM4ecKMX BellecTB. ['eHeTuyeckas CBS3b
HEOPraHWYECKUX BEIIECTB, IPUHAJIEKAIINUX K PA3JIMUYHBIM KJIACCAM.

Xumuueckas peakius. Knaccupukainuss XUMHYECKMX PEAKIUMNA B HEOPraHMYECKOW M OpPraHUYEeCKOW XUMHUU. 3aKOH
COXPAHEHUS MACCHI BEMIECTB, 3aKOH COXPAHECHUS U MPEBPAIICHUS] SHEPTUH ITPU XUMHUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3nu4HbIX (akTopoB. OOpaTUMbIE peakiui. XUMHYECKOE pPaBHOBECHE.
@akTOphl, BIUSIOLINE HA COCTOSIHUE XUMHUYecKoro paBHoBecus. [Ipunuun Jle [Hlartense.

Onextponutudeckas aucconuanus. CHibHbIE U clladble dIeKTpodauThl. Cpea BOAHBIX PAacTBOPOB BEIIECTB: KHCIAs,
HEWTpanbHAasi, MEI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METO/bl M3YyYEHUsI BEUIECTB M WX NpeBpaileHuil: neMmoHctpanus Tadmui «llepuogunyeckas
cuctemMa xumuyeckux snemMeHToB J[. M. MeHnneneeBa», u3ydeHue Mojieiel KpUCTAJUIMUECKUX PEIIETOK, HAONI0JICHUE U
ONMKCaHue JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JI0KEHHUE MEPOKCH]Ia BOAOPO/Ia B MPUCYTCTBUU KaTaau3aropa,
OTIPE/ICNICHUE CpPEllbl PACTBOPOB BEHIECTB C IMOMOINBIO YHUBEPCAJTHLHOTO HWHIWKATOpA, PEaKIUM HOHHOrO OOMEHa),
MIPOBEJICHUE TTPAKTUYECKON PadOThl «BiusiHuEe pa3nruuHbIX (PAKTOPOB HA CKOPOCTh XUMUUYECKON PEAKITUN.

PacuéTnrble 3agaun.

Pacuérpl 0 ypaBHEHUAM XUMUYECKUX PEAKIHM, B TOM YUCIIE TEPMOXUMUUYECKHUE PACUETHI, PACYETHI C UCIIOIb30BAHUEM
MOHSATHS «MaccoBasi JOJIs BEUIECTBAY.

Heoprannuyeckass Xumus

Hemeramnel. [lonoxenne nemeramioB B Ilepuonnueckoin cucreme xumuueckux syemeHToB JI. M. Menneneesa u
OCOOCHHOCTH CTpOeHHUs aToMOB. Du3nMyeckue CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAJIOB (HAa MpUMEpe KUCIOpOJa,
cepsl, pocdopa u yriaepoaa).

XVMMHUYECKHE CBOWCTBA BAKHEWIUX HEMETAJUIOB (TaJIOTEHOB, CEphl, a30Ta, ¢ocdopa, yriepoma U KpeMHHUS) U UX
COeIMHEHUH (OKCHUJIOB, KUCIOPOACOCPHKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUI).

[IpumeHeHne BaXKHENIINX HEMETAJUIOB U UX COCIMHEHUM.



Meramnsl.  Ilonoxenue wmeramnoB B llepuomnueckoin cucreme xumuueckux osnemeHtoB J[. M. Menneneesa.
OcoOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI04eK aToMoB MeTawioB. OOmue ¢uzndeckue cBoiicTBa MeTtawioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMUYECKUHN P HANIPSKEHU METAILIOB.

XUMUYECKUE CBOMCTBA BXXKHEHIIUX METAJUIOB (HATpUM, Kalnui, KalbllMi, MarHui, alFlOMUHUHI, IUHK, XPOM, KeEJe30,
M€Jlb) U UX COCTUHECHUH.

OO6mume cnocoObl Noay4yeHUs: MeTaJuIoB. [[puMeHeHrne MeTauioB B ObITY U TEXHHKE.

DKCIEepUMEHTAIbHBIE METObI M3yYEHHUs BEIIECTB M UX MPEBpAICHUN: U3YyUEHUE KOJUICKIIUU «MeTauibl U CILJIaBbI»,
0o0pa3IoB HEMETAJUIOB, pEIIEHHWE OKCIEPUMEHTANBHBIX 3aj7ad, HAONIOJICHWE ¥ ONHCAHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHIA ATFOMUHUS C pACTBOPAMHM KUCIIOT U IIEJI0OUeH, KaUeCTBEHHbIE PEaKIINU
Ha KaTUOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuérel Maccel BelecTBa wid 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce UM O00BEMY OIHOTO W3
YUaCTBYIOIIMX B PEaKIMU BEUIECTB, PacyEThl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CIH OJHO U3
BEILIECTB UMEET TPUMECH.

XHUMHUSA H )KU3Hb

Ponp xumum B oOecriedyeHHHM SKOJIOTHMYECKOM, YHEPreTHYECKOW W THUIEBOM O€30MacHOCTH, Pa3BUTHH MEIMITUHBIL.
[ToHsiTHE O HAYYHBIX METOJAX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIU.

[IpencraBnenust 00 O0OIIMX HAYYHBIX MPUHIUIIAX TPOMBIITICHHOTO MOTYYEHUS BaXKHEHUIITUX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BaKHEWIIIME CTPOUTEIbHBIE MaTEpUalbl, KOHCTPYKIIMOHHbIE MaTepUallbl,
KpacKH, CTEKJIO, KEpaMHuKa, MaTepralibl Jisl AJIEKTPOHUKH, HAHOMAaTepHallbl, OPraHUYECKHE U MUHEPATIbHBIE Y00pEHHUS.

XvuMusT W 30pOBhE YENIOBEKA: TPaBHJIA WCIIOIh30BAHUS JIGKAPCTBEHHBIX TpPEMapaToB, NpaBmiia 0OE30MacHOTO
MCIIOJIb30BaHUS MPErnapaToB OBITOBOM XMMHUH B MIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXnpeaMeTHBIX CBA3€H MpU M3ydeHUU OOIIell M HeopraHudeckod xuMmuu B 11 Kiacce ocyiecTBiseTcs
yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYUHBIX TOHSATHUH, TaK M TOHATUM, SBISIONIMXCA CHUCTEMHBIMU JIJIS
OTZEJIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAY4YHBIM (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJU3, CUHTE3, Kilaccuukanms,
NEePUOJUIHOCTD, HAOTIOCHUE, DKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHUE, SIBJICHUE.



®dusuka: MaTepus, SHEPrusi, Macca, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOIN, PAAUOAKTUBHOCTH, MOJIEKYIA,
HSHEPreTUYECKUM YPOBEHB, BEIIECTBO, TE€N0, 00BEM, arperaTHOE COCTOSIHUE BelIeCTBa, (PU3NYECKUE BEIMUUHBI U €IUHULIBI UX
W3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opraHusM, 3KOcUCTeMa, Ouocdepa, MakKpo- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B
OpraHu3Me.

I'eorpadusi: MuHEpasbl, TOPHBIE TOPOJIbI, TTOJIE3HBIE UCKOIMIAEMbIE, TOTLIUBO, PECYPCHI.

TexHomorusi: XUMUYECKass IMPOMBIIIJIEHHOCTh, METALUTYPrusi, MPOU3BOJICTBO  CTPOUTEIBHBIX  MaTEpHUAJIOB,
CEIBCKOX03SMCTBEHHOE MPOM3BOJICTBO, IHUIIEBAs IIPOMBIIIIICHHOCTD, (papMarieBTUIecKas MpOMBIIIICHHOCTh, ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaTroB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUajoOB, JJICKTPOHHAS  IMPOMBIIUICHHOCTD,
HAHOTEXHOJIOTHH.



IUIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI I110 XM HA BA30OBOM YPOBHE CPE/IHEI'O
OBUIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHSA OOYYaIOIIMMHUCA HPOrpaMM CpPETHEro OOIIEro
oOpa3oBaHusi (JIMYHOCTHBIM, METANpPEAMETHBIM U TMpeaMeTHbIM). HayduHo-MeToamdeckoil OCHOBOM 11 pa3paboTKu
IUIAaHUPYEMBIX PE3YJIbTaTOB OCBOEHMSI MPOrpaMM CpEIHEro oOIlero oOpa3oBaHMs SIBISIETCS CUCTEMHO-AESTEIbHOCTHBIMN
HOJXOA.

B coO0TBETCTBUM C CUCTEMHO-AESITENBHOCTHBIM ITOAX0J0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHMS NPEAMETA
«XHUMHUS» HA YPOBHE CPEIHETO O0IIEro 00pa30BaHus BIAEIECHBI CIEIYIOUE COCTABIISIIOLIUE:

OCO3HaHUE OOYYaIOIIMMHUCA POCCUMCKOM TpaKJaHCKOW HMAEHTHUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIIPE/IEICHHIO;

HaJM4Kle MOTUBALMK K OOYUEHHIO;

L[EJICHAIIPAaBJIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIECHUN JIMYHOCTU HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U UCTOPUYECKUX
Tpaauiuii 0a30BOM HAYKU XUMUU,

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCSl PYKOBOJACTBOBATHCS B CBOEH JIEATENIBHOCTH ILIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMU, MPUCYIIMMU LEIOCTHON CUCTEME XUMHUUYECKOT0 00pa30BaHMUS;

HaJINYUE MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE MJIaHBbI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHUSA NpeaMeTa «XUMUsS» JOCTUTAIOTCS B €AMHCTBE Y4eOHOW M BOCHUTATENILHOM
NEATENbHOCTH B COOTBETCTBUM C T'YMaHHCTUYECKMMH, COLMOKYJIbTYPHBIMHU, ITyXOBHO-HPaBCTBECHHBIMH LEHHOCTSIMHU U
ujeaJaMl POCCHIMCKOTO TPa)XJTaHCKOro OOIIecTBa, MNPUHATHIMH B OOIIECTBE HOPMaMH M TpaBUJIaMH TOBEJIEHUS,
CIOCOOCTBYIOIIMMH NIPOLIECCAM CaMOITO3HAHMSI, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTU 00yYarOUIUXCH.

JINYHOCTHBIE PE3yJbTaThl OCBOECHMS IpeaMeTa «XHUMHS» OTPakaloT CPOPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOU U
MPAKTUYECKOM AESITEIbHOCTH O0YyYaIOIIMXCS M0 peaTu3aliy IPUHATHIX B OOLIECTBE IEHHOCTEM, B TOM YUCJIE B YaCTH:

1) rpaxxaaHCcKOro BOCIMTAHMSA .

OCO3HaHMS O0YYaIOIIMMHKCS CBOUX KOHCTUTYLIMOHHBIX MPAB U 00513aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABONOPAJIKY;

IPEJICTABIIEHUS O COUMAJIBHBIX HOPMaxX U MPaBUJIaX MEXIMYHOCTHBIX OTHOIUEHUH B KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIHbHOCTH TPH CO3JaHWU Y4YEOHBIX IMPOEKTOB, PEIICHUU YYEOHBIX U
MO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY M apryMEHThl JPYTUX MPH aHaIU3€ Pa3InuHbIX
BUJIOB y4EOHOMU JIEATEIHHOCTH;

2) NIaTPUOTHYECKOr 0 BOCIIMTAHUSA

LEHHOCTHOT'O OTHOIIIEHUSI K UCTOPUUECKOMY M HAYYHOMY HACJIEAUIO OT€YECTBEHHON XUMUMU;

YBOXECHHS K IMPOIIECCY TBOPYECTBA B 00JIACTH TEOPUHM M MPAKTHYECKOTO MPUMEHEHUS XUMHUH, OCO3HAHMS TOTO, YTO
JTOCTHKEHUS HAyKU €CTh Pe3yJbTaT JUIMTEIbHBIX HAOMIOICHUH, KPOMOTIUBBIX IKCIEPUMEHTAIbHBIX TTOMCKOB, MOCTOSHHOTO
Tpy/la Y4EHBIX U MPAKTUKOB;

UHTEepeca M II03HABaTEIbHBIX MOTHBOB B IIOJYUCHHMH M IIOCICAYIOIIEM aHaiau3e HHQOpMalMU O TEPeIOBhIX
JIOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOW XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMH, CBSI3AHHBIE C XUMHUYECKUMU SIBICHUSMHU, U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE MOBEACHUE U TIOCTYIKU CBOMX TOBAPHIIEH ¢ MO3UIIMIA HPABCTBEHHBIX U MIPABOBLIX HOPM U
OCO3HAHME TOCIIEICTBUM 3TUX TTOCTYIKOB,;

4) popMHUPOBAHUSA KYJIbTYPbI 310POBbA:

MOHUMAHMS IIEHHOCTEH 3/I0poBOro M Oe3omacHOro obpasza >KHU3HHM, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3MUECKOMY M TICUXHUECKOMY 37I0POBBIO;

coOJIIO/ICHUST TIpaBUJI OE30IMacHOr0 oOOpalleHusl C BeIIeCTBaMU B OBITY, ITOBCEIHEBHOM J>XM3HU M B TPYIOBOM
NEATEeNbHOCTY;

MOHMMAHUSI I1IEHHOCTU TIpaBUJ MHAUBUIYAIBHOTO M KOJUIEKTUBHOIO O€30MACHOTO TOBEACHUS B CUTYyaIUsiX,
YIPOXKAIOLIUX 3I0POBBIO U )KU3HH JIFOICH;

OCO3HAHUSI TIOCIECTBUM M HEMPUSATHS BPEIHBIX MTPUBBIUEK (YyIOTPEOIECHUS AJIKOTOJIsl, HAPKOTUKOB, KYPEHHUSI);

5) TpyaoBOro BociMTaHMSI:

KOMMYHUKAaTHUBHOM KOMIIETEHTHOCTH B Yy4E€OHO-UCCIEAOBATEIbLCKOM JEATENIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPUYECKOMN U JIPYTUX BUJAX JACATEIHHOCTH;



YCTAaHOBKM Ha aKTUBHOE Y4acTHE B PEHICHUU NMPAKTUYECKUX 3a7ad COIMAIbHOW HANpaBIEHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3yUYEeHHIO Mpodeccuil pa3iudyHOro poja, B TOM 4YHCIE HAa OCHOBE MPUMEHEHHUs
npeIMeTHBIX 3HaHu# 1o xumuu; nocenieHue [TAO «TonbstTrazor», « TonpsaTTukayuayk», C3 «Hedremarny;

YBaXEHUSI K TPYY, JIOASM TPy/Aa U pe3yJibTaraM TPYJA0BOH JIeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJILHON TPAaeKTOpUU 00pa3oBaHus, Oymyiiel mpodeccuu u peann3anin
COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIMTIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTPEOHOCTEH
00I11eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHUSA

AKOJIOTMYECKH 1€1€CO00pa3HOro OTHOIICHUS K TPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHMS KM3HU Ha 3eMIIe;

MOHMMAaHUsI TJI00ATLHOTO XapakTepa KOJOTHYECKUX MpoOJieM, BIUSHUS SKOHOMHUYECKUX MPOIECCOB HA COCTOSHUE
MIPUPOJTHON U COLUAIBHOMN CPEBI;

OCO3HAHMS HEOOXOAMMOCTH HCIOJb30BAaHUS JIOCTIDKCHMM XMMHHM JUJII  PEHICHUS BOMPOCOB PAIMOHAIHLHOTO
MIPUPOIOTI0JIH30BAHMS;

AKTUBHOI'O HEINPUATHUS ICUCTBUU, MPUHOCAIIUX BPEH OKPYXKAKOUIECH INPUPOAHOM Cpele, YMEHHUS IPOTHO3UPOBATH
HEeOIaronpusTHBIC SKOJIOTMYECKUE MOCAEACTBUS TPEANPUHUMAEMbBIX AEHCTBUM U IIPEeIOTBpaIlaTh UX;

HaJIMYUsl PA3BUTOrO SKOJOTMYECKOT'0 MBIIIJIEHUS, SKOJOTUUECKON KYIBTYpPbI, OMbITA JAEATECIBHOCTH 3KOJOTUUYECKOM
HaIlPaBJI€HHOCTHU, YMEHHS PYKOBOJCTBOBATHCS HMMHU B I03HABATEIbHOM, KOMMYHHUKATHUBHOM M COIMAIbHOM MPAaKTHUKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTUBOCTOSThH UACOJIOTUU XeMOPOOUH;

7) HEHHOCTH HAYYHOI'O ITO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKd M OOIECTBEHHOMN
MPaKTHUKU,

MOHMMAaHUsl chnenuUKd XUMUU KaK HayKd, OCO3HaHHMS €€ pojd B (POPMHUPOBAHUHU PAIMOHATHHOTO HAY4YHOTO
MBIIUIEHUS, CO3JIaHUU IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKAloleM MHUpPe KaK O €JIMHCTBE MPUPOABI M YEIOBEKa, B
MO3HAHUU TTPUPOHBIX 3aKOHOMEPHOCTEN U pEIICHUHU MPOOJIEM COXPaHEHUSI TPUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHUU JUISI COBPEMEHHOW UMBHIM3AIMHU: B €€ TyMaHHUCTHYECKOU
HaIpPaBJICHHOCTH U Ba)XXHOM POJM B CO3/IaHMU HOBOM 0a3bl MaTepualibHOM KYJBTYphI, PEHICHUHU TI00aTbHBIX MpolsIeM



YCTOﬁqHBOFO Pa3BUTHA YCIIOBCUCCTBA — CBIpBGBOﬁ, BHGPFGTPI“ICCKOI\(JI, HHHIGBOﬁ 1 DKOJIOTUYECKOU 6C3OHaCHOCTI/I, B pa3sBUTHUH
MCANIIHMHBI, obOecrieueHNn YCJIOBI/Iﬁ YCIICHIHOI'O TpyAda U 3KOJIOTHYCCKHU KOM(bOpTHOI‘/’I ZKHU3HH KAXKJO0I'0 4JICHA 06HI€CTB3;

GCTCCTBCHHO-Hay‘IHOﬁ I'paMOTHOCTHU: TTOHHMMAaHHUA CYIIHOCTH MCTOAOB IIO3HAHUSA, HCIOJB3YCMBIX B CCTCCTBCHHBIX
HayKax, CITOCOOHOCTH HCITOJIb30BaTh IMOJIY4YaCMBbIC 3HAHUA JI aHaJIM3a U OOBSICHCHMS SIBJICHUU OKPYXKamero Mupa u
MMPOUCXOOAIINX B HEM HSMCHGHHP'I, YMCHUS ACIaTh 000CHOBaAHHBIE 3aK/II0UECHUS HA OCHOBE HAaYy4YHBIX q)aKTOB U UMCIOIINXCA
JaHHBIX C TCJIbIO MTOJYICHUA JJOCTOBCPHBIX BHIBOA OB,

CITOCOOHOCTH CaMOCTOSTEILHO MCIIOJIB30BATh XUMHUYECKHE 3HAHUS A PCHICHUA np06neM B PCaJIbHBIX XM3HCHHBIX
CUTyalluAgX;

HHTCPECA K IIO3HAHHIO U HCCJ’IGI{OB&TCJ’IBCKOﬁ ACATCIIbHOCTH,

TOTOBHOCTH M CITOCOOHOCTH K HCIIPCPBIBHOMY O6p3.30BaHHIO u CaMOO6paBOBaHI/II-O, K aKTUBHOMY ITOJY4YCHHIO HOBBIX
3HAHMU 110 XMMUHU B COOTBETCTBHUHM C KU3HCHHBIMU HOTpe6HOCT$IMI/I;

MHTEpeca K OCOOEHHOCTSIM Tpy/la B pa3InYHbIX chpepax npodeccuoHaNbHON NEATEIbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATDI

MeranpeaMeTHble pe3yJbTaThl OCBOSHUSI yU4€OHOIo MpeaMera «XMMHUS» Ha YPOBHE CpPEIHEro oOINero oOpa3oBaHMS
BKJIFOYAIOT:

3HaUYUMbIC IS (OPMUPOBAHHMS  MHUPOBO33PEHUS  OOYJAIOMUXCS  MEXIUCIUIUIMHAPHBIE  (MEXIPEIMETHBIC)
OOITIIeHayYHbIE TIOHATHS, OTPAKAIOIIME IIEIOCTHOCTh HAYyYHOW KapTHHBI MHpa W CHeNU(UKYy METOJOB ITO3HAHMS,
HCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, SHEPrus, sBJIEHHE, IPOIIeCC, CUCTeMa, HaydHbIH (HaKT,
TIPUHITUTI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, KCCIIE0BaHNE, HAOIIOICHNE, U3MEPEHHE, SKCTICPUMEHT U JAPYyrue);

YHUBEpCaJbHbIC YyueOHbIe JehcTBUsS (IMO3HABaTelbHbIC, KOMMYHHUKATHBHBIC, PETYJISATUBHBIC), OOCCIECUMBAIOIINE
dbopmupoBanue GyHKIIMOHATHHOW TPAMOTHOCTH M COIMATTLHON KOMIIETEHIIUHA 00YJarOIXCs;

CIIOCOOHOCTh  OOYYaIOIIMXCSl HCIOJIb30BaTh OCBOEHHBIE MEXIUCHUIUIMHAPHBIC, MHUPOBO33PEHUECKUE 3HAHUS U
YHUBEpCaJIbHBIC YUeOHBIC ICHCTBHUS B MIO3HABATEILHOM M COLIMAIBHOM IIPAKTHKE.

MeranpenMeTHbie  pe3yJbTaThl  OTPAXalOT  OBJIAJICHUE  YHUBEPCAIbHBIMU  y4€OHBIMU  ITO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JCUCTBUSIMU.

OBJjiaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMY NMO3HABATEIbLHBIMU A€MCTBUSIMU:

1) 6a30Bble JIOrHYeCKHUe el CTBUS:



CaMOCTOSITETILHO (POPMYITUPOBATH U aKTyaIU3UPOBATh MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEACNATh IEIU JESITeJbHOCTH, 3aJlaBas TapamMeTpbl U KPUTEPUU HX JIOCTHDKCHHS, COOTHOCHUTH PE3YJIbTAThl
JEATENHHOCTH C TTIOCTABJICHHBIMU IICIISIMH;

UCIOJIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIJICHHS — BBIICNISATh XapaKTEPHbIE TPU3HAKHI TTOHATHI U
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONINE MTOHATHUS ISl OOBSICHEHHUS OTACIbHBIX (DAKTOB M SIBIICHHIA;,

BBIOMPATh OCHOBAHUS M KPUTEPUHU JIJIS KJIaCCU(UKAIINK BEIIECTB M XUMHYECKUX PEAKIIHIA,

yCTaHABJIMBAThH MPUUNHHO-CJICJICTBEHHBIE CBS3H MEXY N3Yy9aeMbIMH SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE paACCYKJEeHUsS (MHIAYKTHBHBIC, NE€IYKTUBHBIC, IO aHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHSI B pACCMAaTPUBAEMBIX SBJICHUSX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITFOUCHNS,

IPUMEHSTh B MPOIECCe MO3HAHUS, UCIOJIb3yeMble B XMMHUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MPEeoOpa3oBhIBATh
MOJICNILHBIE TIPEICTABJICHUS — XUMHUYECKHH 3HAK (CHMBOJI) 3JIEMEHTa, XUMUYeckas (opMyria, ypaBHECHHE XUMHUYECKOU
peaKIMd — TPU PEIICHHH Yy4eOHBIX ITO3HABATENBHBIX M TPAKTHYCCKUX 3a7ady, NPUMCHATh Ha3BaHHBIC MOJCIbHBIC
MPEJICTABIICHUS JIJISl BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBblIe HCCJIeN0BATEIbCKUE IEHCTBHS:

BJIaJIETh OCHOBAMHY METOJ/IOB HAYYHOT'O IMO3HAHUSI BEIIECTB M XUMHUECKUX PEAKIUA;

dbopMyIHpOBaTh IIEIHM U 3a/1a4d UCCIICIOBAHUS, UCIIOIB30BaTh IMMOCTABJIECHHBIC U CAMOCTOSATEILHO COPMYITHPOBAHHBIE
BOMNPOCHI B KA4eCTBE HMHCTPYMEHTA IO3HAHUS M OCHOBBI 11 ()OPMHUPOBAHUS THIIOTE3bl 1O IMPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJaIeTh  HABBIKAMM  CAMOCTOSTEJILHOTO  IUIAHUPOBAHWA W MPOBEACHUS  YYCHHUYECKUX  HKCIIEPUMEHTOB,
COBEPIIICHCTBOBAaTh yYMEHHsI HAOMIOMAaTh 3a XOJOM TPOIECCa, CaMOCTOATENLHO MPOTHO3WPOBATh €ro pe3yJibTar,
dbopMynupoBaTh 0000IIEHHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCJEIOBAHUS, COCTABIATH
00OCHOBAHHBINM OTYET O TPOACIIAHHON paboTe;

MPUOOPETaTh OMBIT YYCHHUYECKOW HCCIAEAOBATEICKOW W TPOCKTHOW JEATEIBHOCTH, MPOSBISITE CIHOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB DPEIICHUS MPAKTHUYECKUX 3a]ady, MPUMEHEHHUIO PAa3IMYHBIX METOJI0B
TTO3HAHUS.

3) pa6ora ¢ unopmanmeii:



OPUEHTUPOBATbCS B PA3IMYHBIX HCTOYHUKAX HMHPOpMalMKM (HAy4YHO-TIONYJISIpHAs JIUTEpaTypa XHUMHUYECKOTO
coZiepKaHMsl, CIpaBOYHbIE NocoOus, pecypchl MHTepHeTa), aHaiuM3upoBaTh MHGOPMALMIO Pa3IUYHBIX BUAOB U (popm
MPECTaBJICHUS, KPUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

dbopMynHpoBaTh 3aPOCHl U MPUMEHSTH PA3IUYHBbIC METOJbI MIPHU MOKMCKE U 0TOOpe MH(pOpMALUKU, HEOOXOTUMOM IS
BBITIOJTHEHUSI YU€OHBIX 3a/1a4 ONPEAEIEHHOr O THUIIA;

OpUoOpEeTaTh OMBIT HUCIHOJB30BaHUSA HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PA3IMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENIbHO BBIOMPATH ONTHUMAIBbHYK (OpMY IpelacTaBieHHMs HHpopManuu (CXembl, rpaduKH, AHarpaMMBbl,
TaOJIULIBI, PUCYHKH H JIPYTHE);

UCMOJIb30BaTh HAy4YHbIM $3bIK B KayecTBE CpeAcCTBa IpU paboTe ¢ XUMHUYECKOM HH(poOpManueil: NpPUMEHSITh
MeXMpeaAMeTHbIE ((pU3nueckre 1 MaTeMaTHUeCKNUEe) 3HAKU U CUMBOJIBI, OPMYIIbl, aO0OpeBUATYphl, HOMEHKIIATYPY;

MCII0JIb30BaTh U IPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OgiaieHHe YHUBePCAIbHBIMIA KOMMYHUKATHBHBIMU 1eCTBUAMM:

3aJlaBaTh BOINPOCHI O CYHIECTBY OOCYXXIaeMoWl TeMbl B XOJ€ Juaiora W/Wiu JTUCKYCCHM, BBICKa3bIBaTh WJEH,
(bopMyIupOBaTh CBOU MPEJIOKEHUSI OTHOCUTEIBHO BHIIIOJHEHUS MPEAJIOKEHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAlUEd pe3yJbTaTOB MMO3HABATEIbHOW JAESITENIbHOCTH, MOJYYEHHBIX CaMOCTOATENIbHO WM
COBMECTHO CO CBEPCTHHKAMHU IPH BBIMOTHEHUH XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO MCCIEIOBaHUIO
CBOMCTB M3y4aeMbIX BELIECTB, peasin3alliid y4eOHOro MpoekTa M (HOpMyIHpPOBATh BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
UCCIICZIOBAHUMN ITyTEM COIJIACOBAHUS MO3UIMI B X0/1€ 0OCYKIEHUS 1 OOMEHA MHEHUSIMU.

OBiajieHHe YHUBEPCAIbHBIMYU PeryJITUBHBIMH JeHCTBUSIMU:

CaMOCTOATEILHO IJIAHUPOBATh M OCYILECTBISATh CBOIO MIO3HABATENBHYIO AEATEIbHOCTD, ONpEAesas e€ Lenu U 3a/1auH,
KOHTPOJIUPOBATh M IO MEpe HEOOXOAWMOCTH KOPPEKTUPOBATh MpEJiaraéMblii alrOPUTM JEHCTBHI TPH BHIIOJHECHUH
y4€OHBIX U UCCIIEA0BATENbCKUX 3a/a4, BBIOMpaTh Hanbosee 3(p(hEeKTUBHBIN CIOCOO UX pEHIEHUs ¢ YUETOM MOTYYEHUSI HOBBIX
3HAaHUM O BEUIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CAMOAHaIM3a U CAMOOLEHKH.

HHPEAMETHBIE PE3YJIbTATBI



10 KJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHHUS Kypca « OpraHndyeckas XuMush» OTPakaroT:

c(hOpMUPOBAHHOCTH MIPEJICTABIICHUN O XUMUYECKON COCTABJIAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIN XUMHH
B MO3HAHUM SIBJICHUU MPUPOJIbI, B HOPMUPOBAHUM MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBHOM I'PaMOTHOCTH,
HEOOXOMMOM NIJIsl PEIIEHUs MPAKTUYECKUX 3a7ad M DKOJOTUUYECKHM OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U
TIPUPOJHOU CPELE;

BJIQJICHUE CHUCTEMON XMMUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJAraloliue MOHATHUS (XMMUYECKUN 3JIEMEHT,
aToM, PJIEKTPOHHAs 000JI0UYKa aToMa, MOJIEKYJIa, BaJICHTHOCTbh, 3JIEKTPOOTPUIATEIHFHOCTD, XUMUYECKasl CBSI3b, CTPYKTypHAs
dbopMmyna (pa3BEpHyTasi U COKpaIEHHAsI), MOJIb, MOJISIpHAs Macca, MOJISIPHBINA 00BEM, YIIIEpOIHbIN CKeJeT, PYyHKIIMOHAIbHAS
TPYIIA, paJnuKan, U30MEPHUsI, U30MEPBI, TOMOJIOTMYECKUN P, TOMOJIOTH, YIJIEBOJOPOIBI, KHUCIOPOA U a30TCOACPIKAIINE
COCJIMHEHUS, MOHOMEp, IMOJHUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIWHEHHUS); TEOPUU U 3aKOHBI (TEOpHs
CTpOCHHS opraHuveckux BemiecTB A. M. byTiepoBa, 3aK0H COXpaHEHHUsI MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIUYECKUN
A3bIK XMMHUU; MHPOBO33PEHUECKUE 3HAHUS, JEXKAIIUe B OCHOBE MOHMMAHUSI MPUYMHHOCTU W CUCTEMHOCTH XUMHUUYECKUX
SBIICHUN, (PAKTOJIOTMYECKUE CBEJACHHUS O CBOWCTBAX, COCTaBE, MOJYYCHHH U O€30MaCHOM HCIIOJIb30BAHUM Ba)KHEHIITHX
OpPraHUYECKUX BEIIECTB B ObITY M MPAKTUYECKOU JIESITEIIbHOCTH YEJIOBEKA;

chOpPMHUPOBAHHOCTh YMEHUN BBIABIATH XapaKTEpHbIC TMPU3HAKK TOHATHHA, YCTaHABIMBAaTh WX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIME MOHSTHUS IMPU OMMCAHUH COCTaBa, CTPOCHHUS U IIPEBPAICHUN OPraHUYE€CKUX COEMHEHNUI;

c(hOpMUPOBAHHOCTh YMEHHI UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTABIIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpHyTOM, COKpammEHHOI) (HOPMYJT OPraHUYECKUX BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIUNA, U3TOTABINBATH MOJIEIH
MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl MIUTFOCTPALIMU X XUMUYECKOTO U IPOCTPAHCTBEHHOT O CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIIMBATh MPUHAJJICKHOCTh U3YYEHHBIX OPraHWYECKUX BEIIECTB MO UX COCTaBY U
CTPOEHHUIO K OIpPENENEHHOMY KIaccy/rpynmne coeAuHeHUH (YrieBOAOpPOAbl, KUCIOPOJ M a30TCOAEpKAIIHE COECTUHEHUS,
BBICOKOMOJICKYJISIPHBIE COEJIMHEHHUSI), JaBaTh MM Ha3BaHusi Mo cucremarnyeckor HomeHkiarype (IUPAC), a taxxe
MPUBOAUTH TPUBHUAJIbHBIE HAa3BaHUSI OTJEIBHBIX OPraHUYECKUX BEHIECTB (ITHICH, NMPOMUIICH, all€TUJIEH, STUJICHTJUKOJIb,
rvuepuH, ¢eHon, GopMalbIerua, aneTadbleru]l, MypaBbHUHAs KHCIIOTA, YKCYCHash KHCIIOTa, OJEHMHOBAas KHCIIOTA,
CTeapuHOBasl KUCIIOTA, TII0K03a, PPYyKTO3a, Kpaxmal, LeJUI0103a, TITUIUH);



Cc(OPMUPOBAHHOCTh YMEHHUS OINPENEIATh BUABl XMMHUYECKOM CBS3M B OPraHMYECKUX COECIUHEHUSX (OIMHApHBIE U
KpaTHBIE);

c(OpMUPOBAHHOCTh YMEHHS MPUMEHSTH TOJIO0XKEHUS TEOPUH CTPOSHUSI OpraHnyeckux BemecTB A. M. byrneposa mis
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHMsI MacChl BELLIECTB;

cOpMUPOBAHHOCTh YMEHUU XapaKTepHU30BaTh COCTaB, CTpPOCHHUE, (PU3MUECKHEe M XMMHUYECKHE CBOWCTBA THUITUYHBIX
NpeCTaBUTENICH pa3IMUHbIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJEH, MPOMWIEH, alleTuiIeH, OyTraaueH-1,3,
MeTmiI0yTaauen-1,3, 6eH3051, MeTaHOJ, STAHOJ, STUJIICHIJIMKOJb, TIULEPHH, (DEHOJI, alleTalbJIer1l, MypaBbUHAs U YKCYCHas
KHCJIOTBI, TJIFOK03a, KpaxMaJ, LeJUIF0J03a, aMUHOYKCYCHAsl KUCJI0Ta), WITFOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOIB30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMUPOBAHHOCTh YMEHUS XapaKT€pU30BaTh MUCTOYHUKU YIJIEBOJOPOAHOIO ChIpbs (HE(Th, MPUPOAHBIN a3, yroib),
CIOCOOBI UX MEePEepadOTKH U MPAKTUIECKOE TPUMEHEHUE POTYKTOB epepadoTKH;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUMCICHUSA MO XMMHUYECKHM YpPaBHEHUAM (Macchl, 00BbEMa, KOIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOYKTa peakliu M0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO U3 UCXOAHBIX BEILIECTB WU
POAYKTOB PEAKIIH);

c(OPMUPOBAHHOCTh YMEHUM BJIAJ€Th CUCTEMOW 3HaHUN 00 OCHOBHBIX METOZAaX Hay4YHOI'O IMO3HAHHUS, UCIOIb3yEMbIX B
XAMHHM TIPU W3y4EeHUH BEIIECTB M XMMHUYECKHUX SBJICHUU (HAOMIOJCHHWE, W3MEpPEeHHe, JKCIEPHUMEHT, MOJCIHpPOBAHHE),
UCTIOJIh30BaTh CHCTEMHBIC XUMUYECKHE 3HAHUS JIJIsl TPUHSATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CHUTYAIIUX, CBI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

C()OPMUPOBAHHOCTh yYMEHUU COOJIOAATh IMpaBWJIa TIOJb30BAHUS XHMHUYECKOM TMOCyno M J1a00paTOpHBIM
o0OpyIOBaHMEM, a TaKKe MpaBujia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIHSIMH MO BBITOJHEHUIO
71a00paTOPHBIX XUMUYECKUX ONBITOB;

c(OPMUPOBAHHOCTh YMEHHH IIJIAHUPOBATh U BBHIMOJIHATH XUMUYECKUN SKCHEPUMEHT (IIPEBpAIllCHUs OPraHMYeCKUX
BEIIECTB NP HATPEBAHHH, MOIyUYCHUE HTHIIEHA U U3y4eHHE €r0 CBOWCTB, KAYECTBEHHBIC PEaKIIMU OPraHMYECKHUX BEIIECTB,
JieHaTypalus OeJIKOB IIPU HarpeBaHUU, IBETHBIE PEAKIMK OEIKOB) B COOTBETCTBUU C MpaBUIaMHU TEXHUKU O€30M1aCHOCTU IIPU
oOpallieHnH ¢ BellecTBaMH W JabOpaTOPHBIM OOOPYJOBAaHHMEM, MPEICTABIATH PE3YNbTaThl XMMHYECKOTO IKCIEPUMEHTa B
(dopme 3anucH ypaBHEHUI COOTBETCTBYIOIIMX PeaKMid U (POPMYIHPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XMUMHUYECKYI0 HWH(OpMAIMIO, TOTYy4aeMyl U3 pPa3HBIX
MCTOYHUKOB (CpeacTBa MaccoBoi nHGopmanuu, MHTEpHET U Ipyrux);



c(OPMUPOBAHHOCTh YMEHUH COOIIOAATH MpaBUiIa 3KOJOTMYECKH LEIeCOO0pa3HOro MOBEACHUS B OBITY M TPYIOBOU
NESATEIbHOCTH B LEISX COXPAHEHUS CBOErO 3J0POBbS U OKPY)KAIOIIEH NPUPOAHOM Cpelbl, OCO3HABATH OMNACHOCTh
BO3/ICHCTBHSI HA KUBBIC OPraHU3MbI OTIPEACIEHHBIX OPTaHUYECKUX BEIECTB, MOHUMas cMbich nokaszarens [1JIK, moscasaTs Ha
npuMepax crocoObl YMEHBLICHHS U MPEIOTBPAILICHHS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

Ui OOYYaroIIUXCsl C OrPaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBSI: yMEHHE NPUMEHATH 3HAHHUS 00 OCHOBHBIX
JIOCTYIIHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUUECKUX SIBJICHUM;

JUIS CJIETIBIX M CJIA0OBHUIAIIMX OOYYAIONIMXCS: YMEHHUE HCIOJIb30BaTh pPelbe(HO-TOYEUHYIO cucTeMy oOo3HaueHuit JI.
Bpaiins qyis 3anucu XumMudeckux Gopmyi.

11 KVIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OO0mas 1 HeOpraHMuecKass XUMUs OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEJACTABICHUN: O XMMHUYECKOM COCTaBIAIONIEH €CTECTBEHHO-HAYYHOW KAPTUHBI MHpA, POJIH
XUMUU B TO3HAHWUM SIBICHUA NPUPOAbI, B (POPMHUPOBAHMU MBIIUICHUS W KYJIbTYpPbhl JUYHOCTH, €€ ()YHKIIHMOHAJIBHOU
IPaMOTHOCTH, HEOOXOJUMOW Ui pelIeHUs MPAKTUYECKUX 3aJad M 3KOJOTMYEeCKHM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOAHOU CpELE;

BJIA/ICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATarOIINE MOHATHS (XMMHUYECKUN DJIEMEHT,
aToM, H30TOM, S-, P-, O- 3JEKTpOHHBIC OPOUTATM aTOMOB, HMOH, MOJIEKYJd, MOJb, MOJISIPHBIA OOBEM, BAJICHTHOCTD,
AJNEKTPOOTPULIATETLHOCTD, CTENEHb OKUCIEHUS, XUMHUYECKasi CBSA3b (KOBAJEHTHAsl, MOHHAS, METa/NIMYeCcKas, BOAOPOIHAs),
KPUCTAIUTMYECKAsT PELIETKA, TUIbl XMMHYECKUX DPEAKUUH, PACTBOpP, 3JIEKTPOJUTHI, HEIJIEKTPOJIUTHI, 3JIEKTPOJUTHUECKAS
JUCCOLIMAIINS, OKUCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peakliuy, XMMUYECKOE PAaBHOBECHE); TEOPUHU U 3aKOHBI
(Teopus NEKTPOIUTHUECKON IHUCCOolMay, iepuoandeckuid 3akoH . . MeHeneeBa, 3aK0OH COXpaHEHHUsI MacChl BEILIECTB,
3aKOH COXPAHEHHUS U MPEBPAILCHUS SHEPTUH NMPU XUMHUYECKUX PEAKIIMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XUMUU,
MUPOBO33PEHUYECKUE 3HAHUSA, JIEKANIME B OCHOBE IIOHMMAaHUS NPUYMHHOCTH W CUCTEMHOCTH XUMHUYECKUX SBJICHHM,
(aKkTONOrnYeCKre CBEIEHUS O CBOMCTBAX, COCTABE, MOJYYEHUU U O€30MaCHOM MCIOJIb30BAHUH BaXKHEHIIINX HEOPraHUYECKHUX
BEIIECTB B OBITY M MPaKTUUECKON JAESITETbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE MPU3HAKA TOHSTHM, YCTAaHABIMBAaTh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIME MOHITHUS ITPU ONMCAHUH HEOPraHWYECKUX BELIECTB U UX MPEBPAILCHHIA;



c(hOpMUPOBAHHOCTh YMEHUHN UCIIOIH30BATh XUMUUECKYIO CUMBOJIUKY JUIsl COCTaBICHUSI (POPMYIT BEIIECTB U YpaBHEHUN
XUMHUYECKUX peakiui, cuctematudeckyro HomeHknatypy (IUPAC) u TpuBnalibHble Ha3BaHUS OTNIEIbHBIX HEOPraHUYECKHUX
BEIEeCTB (YrapHblii ra3, yriIeKUCIIbIN ra3, aMMHUakK, raiéHas U3BeCTh, Heram¢Has U3BeCTh, MUThEBas COa, MUPUT U JAPYTHE);

c(hOpMUPOBAHHOCTh YMEHHI OMpPENENsATh BaJCHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX IJIEMEHTOB B COCTMHEHHSIX
Pa3IMYHOIO COCTaBa, BUJ XMMHUYECKOU CBsI3M (KOBaJEHTHAs, UOHHAs, METAJUTMYECKasi, BOAOPOIAHAsI) B COCTUHECHUSX, THII
KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOTO BEHIECTBA (aATOMHAsI, MOJIEKYJIsIpHAsi, MOHHAsI, METAJUIMUECKasi), XapaKTep Cpeabl B
BOJHBIX PACTBOPaX HEOPraHUYECKUX COCTUHEHUN;

chOpMUPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJICKHOCThH HEOPraHMYECKHUX BEIIECTB IO HUX COCTaBYy K
OTIPEeCIEHHOMY KJIaCcCy/TPYIIe COSMUHEHHUM (ITPOCThIE BEMIECTBA — METAJIBI M HEMETAJUTBI, OKCU/IbI, OCHOBAHMSI, KUCIIOTHI,
am(pOoTepHbIE TUIPOKCUIBI, COJIN);

c(hopMUPOBAaHHOCTh YMEHUN PaCKpPbIBATh CMBICI Tepuoandeckoro 3akoHa J[. . MenpaeneeBa u 1eMOHCTPUPOBATH €0
CUCTEMATU3UPYIONYI0, O0BSICHUTEIBHYIO U MPOrHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh FJIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKUX 3JIEMEHTOB 1—4 mepuooB
[Tepronnueckoit cucTeMbl XUMHYECKHX dyieMeHToB [I. M. MenpaeneeBa, HMCIONB3ysd MOHATHS «S-, P-, O-3JEKTpOHHBIE
opoUuTAINY, «IHEPTEeTHUECKUE YPOBHH», OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMUYECKHX DJIEMEHTOB U HX
COCIMHEHMH M0 nepuojiaM u rpymmnam [lepronndeckoi cuctembl Xumuueckux 3yeMeHToB /. M. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATH) OOIHME XMMHYECKUE CBONMCTBA HEOPTraHWYECKUX BEIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKAY HEOPraHMYECKMMHU BEIIECTBAMH C
MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCHU(PUIIMPOBATh XUMHUYECKUE PEAKIINH 0 PAa3IMYHBIM MPU3HAKAM (YHUCITY U COCTaBY
pearupyronmx BEHIECTB, TEIIOBOMY 3(PQeKTy peakuud, U3MEHEHHUIO CTENEHEH OKUCIICHHsI AJIEMEHTOB, OO0paTUMOCTU
peaKIry, y4aCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABIIATH YPAaBHEHUS PEAKIUU pa3IUYHBIX TUIIOB, MOJIHBIE U COKPAIIEHHBIC YPaBHECHUS
peakiuii HFOHHOTO OOMEHa, YYUTHIBAsL YCIIOBHUS, PU KOTOPBIX 3TH PEAKIIUU UIYT J0 KOHIIA;

chOpMUPOBAHHOCTb YMEHUN MPOBOAUTH PpEAKIMH, MOJATBEPKAAIONINE KAuyeCTBEHHBIM COCTAaB  Pa3IMYHBIX
HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;



chOpMUPOBAHHOCTh YMEHHUM pPACKPBIBATh CYIIHOCTh OKHUCIIUTEIHbHO-BOCCTAHOBHUTEIBLHBIX PEAKIHUA IMOCPEICTBOM
COCTaBJICHUS AJICKTPOHHOIO OalaHca dTUX PeaKIInii;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOM pEakiMu OT Pa3Iu4yHbIX (HaKTOpPOB;
XapakTep CMEIIEHUSI XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHelTHero Bo3zeiicTus (npunnun Jle [atenne);

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHYECKHE IIPOLIECCHI, JiekKal[ue B OCHOBE IPOMBIIUICHHOTO
MOJIYYCHUSI CEPHOM KHCJIOTHI, aMMHUaKa, a Takke CHOPMUPOBAHHOCTH MPEACTABICHHUN 00 OONIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MTPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUM MPOBOJIUTH BBIYHMCIEHUS C MCIOJIb30BAHUEM TOHATHS «MaccoBasi JOJs BEIIECTBA B
pacTBOpe», 0ObEMHBIX OTHOIIEHUH Ta30B MPU XUMUUYECKHUX PEAKIUIX, MAaCChl BEIIECTBA UM 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJIHOTO M3 YYACTBYIOUIMX B PEAKIIMU BELIECTB, TEIUIOBOro 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUSI MACCHI BEILIECTB, ITPEBPALLEHUS U COXPAHEHHS SHEPTUH;

chOpMUPOBAHHOCTh YMEHHUM COOJNIOJATh TIpaBUJia TMOJH30BaHUS XUMHYECKOM TMOCYI0M U  J1a00paToOpHBIM
0o0Opy/nOBaHMEM, a TakXKe IpaBHJia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH IO BBIMOJHEHUIO
71a00paTOPHBIX XUMUUECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHI TUIAHUPOBATH U BBITIOTHATH XUMUYECKUN SKCIIEPUMEHT (pa3jiokeHne MepoKCcuaa Boopoaa
B IPUCYTCTBUM KaTaJIN3aTOPa, ONPEICICHUE CPEIbl pACTBOPOB BEILIECTB C MTOMOIIBI) YHUBEPCATHBHOTO UHIUKATOPA, BIUSIHUAEC
pazIMYHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIIUM, PEaKI[Mi MOHHOTO 0OMEHa, KaueCTBEHHbIE peakiiuu Ha Ccyib(ar-,
KapOOHaT- W XJIOPUJI-aHWOHBI, Ha KATHOH aMMOHHUS, PEIICHUE HKCIECPUMEHTAIBHBIX 3a7a4 1o TeMaM «MeTamis» u
«Hemeranmbl») B COOTBETCTBUM C MpPAaBUJIAMH TEXHHKH O€30MaCHOCTHU MPU OOpaleHUWU C BEUIECTBAMHU M J1aOOpPaTOPHBIM
00OpyIOBaHHEM, TIPEACTABIIATh PE3YIbTAThl XUMHYECKOTO IKCIIEPUMEHTA B (pOpME 3alUCHU YPAaBHEHUA COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATh BHIBOJII HA OCHOBE 3TUX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUM KPUTHYECKH aHAJIM3UPOBATh XHMHUYECKYI0 HWH(POPMAIUIO, TONTYYAEMYI0 H3 pPa3HBIX
HMCTOYHUKOB (CpEeJCTBA MAaCCOBOM KOMMYHUKAIIUU, IHTEpHET U APYTUX);

c(hOpMUPOBAHHOCTh YMEHHUHN COOJII0/IaTh MpaBUiia SKOJOTUUYECKH I€]I€CO00pa3HOro MOBENCHUSI B OBITY U TPYIOBOM
NEATENIbBHOCTH B LEISAX COXPAaHEHUS CBOETO 3J0pPOBbS M OKPYXKAIOWIEW NPUPOJHOM Cpeapl, OCO3HABaTh OIACHOCThb
BO3JICMCTBUS HA KUBBIE OPraHU3MbI ONPEACIEHHBIX BELIECTB, MOHMMAas cMbica nokasarens [IIK, nmoscuars Ha nmpumepax
CIIOCOOBI YMEHBIIIEHUS M TTPEIOTBPAICHUS UX BPEAHOTO BO3/ICUCTBUS HAa OPraHU3M YeJIOBEKa;



JUISE OOY4YaroIIMXCS C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0pPOBbsl: yYMEHHE MPUMEHSITh 3HAHHS 00 OCHOBHBIX
JIOCTYITHBIX METO/IaX MO3HAHHUS BEIIECTB U XUMUYECKUX SIBJICHU;

JUISL CJIETBIX U CIA0O0BUISAIIMX OOYUYaIOIIMXCS: YMEHHUE UCIIOIL30BaTh pelibe(hHO-TOUCUHYI0 cUcTeMy oO0o3HaueHuit JI.
Bpaitns nns 3anucu xuMudeckux Gopmys.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakruyeckune
NpOrpamMmMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytiepoBa
Wroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YTraeBOAOPOABI — aJKAHbBI 2
99 HenpenenbHble yriieBogopoabl: aJKeHbI, 6 1
' aJIKaJEeHBI, AIKUHBI
2.3 ApoMaTudeckre yriieBo10pO bl 2
54 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 1
' UX 1epepaboTKa
Htoro no pazgeny 13
Pa3nen 3. Kuciopoacoaepxamme opranuyeckKue coeMHeHu s
3.1 Cruprel. DeHon 3
3. Anpneruapl. KapOoHOBBIE KHCIIOTHI. 7 1
' CnoxubIE 3QUPEI
3.3 VYriaeBoasl 3 1




Uroro no pazneny

13

Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeInHeHmst

4.1 AMUHBI. AMUHOKHUCTIOTHI. benku 3
Wroro no pazneny 3
Pa3znen 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasaeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM uudposbie
Ne n/m P Konrtpoiasnsie | IlpakTnueckue (uubp )
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoanuecknii 3akoH
1.1 u [lepuoanyeckas cucrema XMMHAYECKUX 3
anemenToB J[. 1. MenneneeBa
12 Ctpoenue BemiectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKHE peaKUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuueckass xumust
2.1 MeTtans 6 1
2.2 Hemeranmnbt 9 1 1
53 CBs13b HEOPraHUYECKUX M OPTraHUIECKUX 5
' BEIIECTB
Hroro mo pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne aTra udposbie
n/n Tewa ypoka Bceero Kontponsupie | Ipakruaeckne ilsyqennﬂ :)16[()1)31;0B3Te.]1b1-lble
padoThI padoThI pecypent
1 [IpeameT opranu4eckon XuMuu, eé 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUECHUE
Teopust crpoeHnst OpraHMYECcKuX
2 coenqunennii A. M. bytneposa, eé 1
OCHOBHbI€E T10JIO’KEHUS
IIpencraBienue o KnaccupuKanuu
3 oprannyeckux Beuecrs. Homenknarypa 1
(cucremaTtuueckasi) 1 TpUBHAJIbHbBIE
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKHUM Psif
5 MertaH u 5TaH — npocTrenmme 1
MIPECTaBUTENIN aJIKaHOB
6 AJIKeHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
- OTHUIIEH U IPONUJIEH — IPOCTEHINNe 1
MIPEJCTaBUTENIN aJIKEHOB
3 [Ipaktuueckas padora Ne 1. «Ilonyuenue 1 1
JTUJIEHA U U3YYEHUE €r0 CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 metunOyraauen-1,3. [Tonyyenue 1

CUHTCTUYCCKOI'O KayuyKa U PE3UHbI




AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTMYECKUM psill. AIIETUIIEH —
MPOCTEN NI MTPENCTABUTEND aJTKUHOB

11 Beruucnenus no ypaBHEHUI0 XUMHAYECKON
peaxiuuu

12 Apenbl: 0eH301 U TOJTyoJ. TOKCUYHOCTD
apeHoB

13 I'enernueckas CBs3b yrieBOIOPOOB,
IIPUHAUIEKAIINX K PAa3JIMYHBIM KJIaCcCaM
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB:

14 IIPUPOJIHBIN r'a3 U MONYTHbIE HEPTAHbBIE
rasbl, HeQ)Th U MPOJYKTHI €€ nepepadoTKu
IIpupoHbIE HCTOUYHUKHU YIIEBOJOPOIOB:

15 MIPUPOIHBIN T'a3 U TONYTHBIC He(TIHbBIC
ra3bl, HeTh U TPOAYKTHI €€ mepepadoTKu

16 KonTtponsnas pabora o pazaeny
«YTIeBOAOPOIBI»

17 [IpenenbHbIe OJTHOATOMHBIE CIIUPTHL:
METaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHoroaToMHbl€ CIUPTHL: 3THUJIEHIVIUKOIb U
TIIMLEPUH

19 ®deHoi: CTpOoeHHE MOJIEKYJIbI, (PU3HUYECKUE
Y XMMUYECKHE CBOICTBA, IPUMEHEHHE

20 Anpnerunpl: popmanbaerua u
aneTaynbaerul. AneToH

21 OnHOOCHOBHBIE IIPEAEIbHBIC KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCYCHas

22 [Ipaktnueckas paborta Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOThI»

CTeapI/IHOBaH H OJICMHOBAas KHCJIOTHI, KaK

23 MIPECTaBUTENIN BBICIIUX KapOOHOBBIX
KHCJIOT

24 MBpiia KaK CONHM BBICIITMX KapOOHOBBIX
KHCIIOT, UX MOIOIIIEE ICHCTBHE
CrnoxHbie 2(UPHI KaK TPOU3BOHBIC

25 KapOOHOBBIX KHCIIOT. [ MAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupbl: ruaponn3, IpUMEHEHUE,
Ouosnoruyeckas poib JKUPOB
VYTneBoabl: cOCTaB, Kiaccu pukarms.

27 BaxHneilme npeacTaBuTeNn: TIHOK034,
dbpykTo3a, caxapo3a

98 Kpaxman u 11e/um0J103a Kak TPUPOTHbBIE
TTOJTIMEPhI
KonTtponsHas pabota o pazaery

29 «Kucnoponcoaepxamme opraHu4ecKue
COCIMHCHHUSD

30 AMUHBI: METHJIAMUH ¥ aHUJIUH
AMMHOKHCIIOTHI Kak aM(OTepHbIe

31 OpraHuYecKre COeAMHEHUS, UX
Oouonorunueckoe 3HaueHue. [lentuabr

39 benku kak npupogHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OCHOBHBIE TTOHATHS XUMUU
BBICOKOMOJICKYJISIPHBIX COCTUHEHHA

34 OCHOBHEIE METOILI CHHTE3A




ILnacTMaccel, kKayuyyKu, BOJIOKHA

BBICOKOMOJICKYJIAPHBIX COGI[HHGHI/Iﬁ.

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTHnueckue
padoThI

Jlara
H3Yy4YCHUA

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUM 3JIeMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalus aTOMOB

Ilepnonnuecknii 3akoH u llepuonuyeckas
cucTeMa XUMHYECKUX dieMeHToB /1. 1.
MenneneeBa, X CBS3b C COBPEMEHHOU
TEOPUENH CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX COCIUHEHUN 110
rpynmnam u nepuojaM. 3JHaueHue
MEPUOINYECKOT0 3aKOHA M CHCTEMBI
xumudeckux snemeraToB /.M. Menaeneena B
pa3BUTHH HAyKH

Crpoenue BemecTBa. XUMHUYECKas CBA3b, €€
BH/Ibl; MEXaHU3MbI 00pa30BaHMs KOBaJIEHTHON
cBsA3u. BomopoaHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATETHHOCTb.
Crenenp okucnenus. Bemectpa
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOTO
CTPOCHUS

[Tonsarue o qucnepcHbIX cucremax. McTuHHbIE
Y KOJUIOMJHBIE pacTBOPbI. MaccoBas 10st
BEIECTBa B pacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOpPraHUYeCcKUX coeIMHEHU. I 'eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMUYHBIX
KJIaCCOB

Knaccudukanust XMMUIECKUX Peakiiuii B
HEOPraHWYECKOM U OPraHUYECKOW XUMHH.
3aKOH COXpaHEHHUs MACChI BEUIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIIEHUS SHEPTUH TPU
XUMUYECKUX PEAKIUSIX

Ckopoctb peakuuu. O0paTUMbIE PEAKIIUH.
XHWMHUYECKOE PABHOBECHUE

10

[Tpaktnyeckas padota Ne 1. «Biusaue
pa3nuyHBIX (PAaKTOPOB HA CKOPOCTH
XUMUYECKON peaKIum»

11

Dnexktponutuueckas nuccornuanus. [lonstue o
BOJIOpOoJIHOM TTokazatesne (PH) pactBopa.
Peakmuu nonHoro oomena. I'naponus
OpPraHNMYECKUX U HEOPTraHMYECKUX BEIIECTB

12

OKHCIIMTETbHO-BOCCTAHOBHUTEIIBHBIC PEAKIINH.
[TonsiTue 00 A/IEKTPOSIU3E PACIIIABOB U
pacTBOpOB coueit

13

KonTtponwsnas pabora o pazgeny
«TeopeTqucm/Ie OCHOBBI XUMHUN)»

14

Metannsi, ux nonoxenue B [lepuoaundeckoit
CHCTeMEe XUMHUYECKUX 31eMeHToB [l. H.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01HME PU3NYECKUE CBOMCTBA
METaJLIOB




CrutaBel METaJUIOB. DJIEKTPOXUMHUYECKUN AT

15 HapsKEeHUH METaJIIOB
XUMHYECKHE CBOMCTBA BaXXHEHUIIIMX METAJJIOB

16 (HaTpuii, Kamui, KaJIbIIUH, MarHUH,
ATIOMHHUN) U UX COCTMHEHUH

17 XWMHUYECKHE CBOMCTBA XpOMa, MEIH U UX
COCIIMHCHUI

18 XuMHYECKHEe CBOMCTBA IIUHKA, JKejie3a M UX
COeIMHEHUN
[Ipaktuueckas padorta Ne 2. "Pemenue

19 AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME
«MeTtame»"
Hewmeramnbl, ux nonoxenue B [lepuoanueckoit

20 CHUCTEeME XUMHUYECKHX diieMeHToB JI. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS ATOMOB
dusnueckre CBOMCTBA HEMETAJIIOB.

21 AnnoTponus HeMeTaIoB (Ha IpUMepe
KHCI0poaa, cepsl, hocdopa u yriaepozaa)

99 XUMHUYECKHUE CBOMCTBA TaJIOTEHOB, CEPHI U UX
COeIMHEHUN

23 XUMHUECKHEe CBOMCTBA a30Ta, pocodpa u ux
COCIIMHCHHI

24 XHUMHUYECKUE CBOMCTBA YrJIepoia, KPEMHUS U
UX COEIUHEHNN

25 [IpuMeHeHne Ba)KHEHILIMX HEMETAJIIOB U UX
COCIIMH CHUI

26 O06001IeHNE U CUCTEMATH3AIUs 3HAHHUH 110




teMme «HemeTaniaely. Beraucienus no
YpaBHEHUSIM XUMHUUYECKUX PEAKIINI 1
TEPMOXUMHUYECKUE PACUEThI

[Ipaktueckas padota Ne 3. «Pemenue

27 JKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TEME 1
"Hemeramnisl"»

28 KonTtponbHas pabora no remam «MeTtasbi» U 1
«Hemeranmp»

29 Heopranuueckue nu opraHu4ecKue KHCIOTHI. 1
Heopranuueckue nu opraHM4ecKue OCHOBAHUS
AM@oTepHBIE HEOPTAHUYECKUE U

30 opraHuyeckue coeiMHenus. 'enetnueckas 1
CBSI3b HEOPraHMYECKUX U OPraHUYECKUX
BELIECTB
Ponb xumuu B 00ecriedeHnd 3KOJI0rMYECKOH,

31 SHEPreTUYECKON U MUIIEBOM 0€30MaCHOCTH, 1
Pa3BUTUU MEIULIUHBI
[IpencraBienus 00 OOIMX HAYYHBIX

32 MIPUHILIMIIAX IPOMBIIIJIEHHOT'O IOy EHUs 1
BAKHEUIIUX BEIICCTB

33 YenoBek B MUpE BEILIECTB U MaTEPUAJIOB

34 XuMUS U 310pOBBE UETTOBEKA 1

OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOIT'PAMME




