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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE CpeaHEero odmero oopasoBanus papadorana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3
«O6 obpazoBanuu B Poccuiickoit deneparum», TpeOOBaHUN K pe3ysibTaTaM OCBOEHUS (erepabHOM 00pa3oBaTENbHON MPOrPaMMBbl CPEIHErO
obmero o6pazoBanus (POIl COO), mpencraBieHHBIX B DenepanbHOM rocymapcTBeHHOM oOpazoBarenbHOM cranmapre COO, ¢ ydérom
Konuenuun npenonaBanus yueOHOro npeaMera «XuMus» B o0pa3zoBaTesbHbIX opranuszanusx Poccuiickoit @enepanyu, pealn3yronnX OCHOBHbIE
o0Opa3oBaTeIbHbIE IPOTPaMMBbl, 1 OCHOBHBIX MoJIokeHU «CTpareruu pa3Butus Bocriutanus B Poccuiickoit @enepanuu Ha nepuon a0 2025 roga»
(Pacnopsoxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Konuenuus npenonaBanus yueoHoro npeamera "Xumuu" - co3gaHue HEOOXOAMMOW OCHOBBI Kak JJIsi OCBOEHHUS OO0yJaroluMHCS
(yHIaMEHTaJIbHBIX €CTECTBEHHOHAYYHBIX 3HAaHUH O CBOMCTBaX OKpYXKAaloOIIero MHUpa, TaK U I HMHTEJUIEKTYaJIbHOTO WU HPAaBCTBEHHOTO
COBEPUICHCTBOBAHUS 00YyUatOIINXCS.

OCHOBY NHOJIXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIpEIENICHHI0 oOIel cTpaTerun oOy4yeHHs, BOCIHUTAHUS U Pa3BUTUSA
oOyJarommxcsi cpeacTBaMu ydeOoHoro mpenmera «Xumus» ais 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTAaBWJIM KOHIIETITYaJIBHBIC TOJIOKECHUS
OI'OC COO o B3auMO0OYCIIOBIGHHOCTH 11€JICH, CONEP)KaHUsI, PE3YJIbTaTOB 00yUeHHUs U TPeOOBAaHU K YPOBHIO MTOATOTOBKH BBITTYCKHUKOB.

Xummnueckoe 00pa3oBaHHE, MOJIy4aeMOE€ BBITYCKHMKAMU 00I1e00pa30BaTebHON OpraHu3ally, SIBISETCS HEOThEMJIEMOM YacThl0 MX
oOpa3oBaHHOCTH. OHO CIIyXKHUT 3aBEpIUAIOLIMM 3TAallOM pealu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH,
INPUCYLINX IIEJOCTHOW CHCTEME XHMMHUYECKOro 0Opa3oBaHMsA. OTHU IIEHHOCTH KacaloTCs IO03HaHMS 3aKOHOB NPUPOAbL, (OPMHUPOBAHUSA
MHUPOBO33PEHUS U OOLIEH KylIbTyphl YEIOBEKA, a TAaKXKe HKOJOIMUECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3J0POBBIO M IPUPOAHON cpeje.
Peanusyercs xumuyeckoe oOpa3oBaHue oOy4aroIMXcs HA YPOBHE CpPeJHEro oOuero o0pa3oBaHus CpelICTBAMM y4eOHOro npeamera «XuMmus,
COJIepKaHUE U TOCTPOCHHE KOTOPOro ONpEIENeHbl B IPOrpaMMe MO XMMHUHU C Yy4€TOM cleUu(UKH HAYKH XUMHUH, €€ 3HAa4eHUs B NO3HAHUU
IPUPOJBI U B MaTepUAIbHOM KM3HM OOILIECTBA, a TaKKe C y4€TOM OOIIMX Leneld U MPUHIMIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE
cucTeMBbl cpeHero oduiero oopasoBanus B Poccuiickoit @enepanuu.

XUMHS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WIpaeT ocoOyi0 pojib B COBPEMEHHOW LMBWIM3AallMM, B CO3JIaHMM HOBOW 0a3bl
MaTepualbHOW KynbTypbl. OHa BHOCHT CBOM BKJaJX B ()OPMHPOBAHHE DPALMOHAJIBHOIO HAYYHOTO MBIIUIEHHUS, B CO3JlaHHE IIEJIOCTHOIO
IPEJCTaBICHUS 00 OKpYXKaloLleM MHpE KaK O €IMHCTBE MPHUPOJBl M UelOoBeKa, KOTopoe (GopMupyeTcs B XMMHMM Ha OCHOBE MOHUMAaHUs
BEIIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBS3H MEXKIYy CTPOCHHUEM BEIIECTB, X CBOMCTBAMHU M BO3MOXHBIMH O0JIACTSIMU
MPUMEHEHMUSL.

TecHo B3auMOJEHCTBYS C APYrMMM €CTECTBEHHBIMH HayKaMH, XMMHS CTajlla HEOTHEMJIEMOH YacThI0O MUPOBOM KYyJIbTYphl, HEOOXOIUMBIM
YCIOBHEM YCIHEIIHOTO TpyJda M JKU3HM Kaxaoro wieHa obOmectBa. CoBpeMeHHass XUMHsS KaKk Hayka cO3MJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUHM HalpaBjieHa Ha pelleHue riI00aJbHBIX MPOOJeM YCTOHYMBOTO Pa3BUTHUS UYEIOBEYECTBA — CHIPHEBOW, YHEPreTHUECKOW, MHIIEBOH,
HKOJIOTUYECKOI 0€30MacHOCTH U OXPaHBI 3I0POBbSL.



B cootBercTBUM ¢ O0mIMMHU LENSIMM M NPUHLMIAMH CpeAHEro ooduiero oOpasoBaHus cojaepkaHue npeamera «Xumus» (10-11 kmaccesl,
0a30BbIif ypOBEHb HM3YYEHUS) OPUEHTHPOBAHO NPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYarOIIMXCs, HEOOXOIUMYIO UM IS
BBIPA0OTKH MHPOBO33PEHUECKUX OPUEHTHUPOB, YCICITHOTO BKIIFOYCHHUS B )KU3Hb COIIMYMa, IIPOIOJDKEHUST 00pa30BaHMs B pa3IMYHBIX 0071acTsAX, HE
CBSI3aHHBIX HEMIOCPEJCTBEHHO C XUMUEH.

CocraBnsiroliMMu ipeMeTa «XUMUsS» SBIAIOTCA 0a30Bble Kypchl — «Opranuueckas XuMus» U «OOmas M HeopraHuyeckas XUMHUS»,
OCHOBHBIM KOMIIOHEHTOM COJEpKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKW: cHUCTEMa 3HAHUN 110 HEOPraHUYECKON XUMHUH (C BKIIIOUEHUEM
3HAHMW U3 OoOlell XUMHUHM) U OpraHuyeckoil xumuu. POpMUPOBAHME JAHHON CHUCTEMBbl 3HAaHUNW NpPU H3YYEHUU IpeaMeTa oOecreyuBaeT
BO3MOXHOCTh PACCMOTPEHUS BCETO MHOI000pa3Hsl BEIIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUM XUMHH.

CrpykTypa conepxkanusi KypcoB — «Oprannyeckas xumus» U «O01Iast 1 HeopraHu4eckass XuMus» choOpMHUpPOBaHA B MPOTPAMME IO XUMHUH
Ha OCHOBE CHCTEMHOr0 MOJXOJa K H3Y4YEHHIO y4yeOHOro marepuaia U oOyCIIOBJIE€HAa HCTOPHUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUNM Ha
OTpeIeNIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOd XMMHHU BEIIeCTBa pacCMaTPUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOpUU
CTPOEHUSI OPraHUYECKHX COEAMHEHUM, a TaK’Ke€ Ha YPOBHE CTEPEOXMMHUYECKUX U DJIEKTPOHHBIX MPEJICTABICHUN O CTpoeHHH BeulecTB. CBeneHus
00 M3y4yaeMbIX B Kypce BellecTBaX HAal0TCsl B Pa3BUTUU — OT YIJIEBOJOPOIOB JIO CJIOKHBIX OMOJOTMYECKH aKTUBHBIX coeluHeHui. B kypce
OpraHMYECKON XMMHHU TOJIY4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEpBOHAYAIbHBIE MPEACTABICHUS O
XUMHUYECKOH CBS3U, KJIaCCU(PHUKAIIMOHHBIX TPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEaKIIHH.

[log HOBBIM YrjoM 3peHusi B TNpeaMeTe «XuMus» 0a30BOro ypOBHS pacCMaTpUBAETCS H3YYEHHBI Ha YpPOBHE OCHOBHOTO OOLIEro
o0Opa3oBaHUs TeOpeTHUUECKUN MaTeprai U (GaKTOJIOTUYECKUE CBEICHUS O BEUIECTBAX U XUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0mas
Y HEOpraHWYecKas XUMHUsD 00ydaromuMcs MPEeA0CTaBIsIeTCs BO3MOKHOCTh OCO3HATh 3HAUEHUE TIEPUOANY €CKOT0 3aKOHA ¢ 00IETEOPETHUECKUX U
METO/IOJIOTMYECKUX TO3ULUN, TIy0)Ke IMOHATh HUCTOPHUYECKOE H3MEHEHUEe (YHKIMHA 3TOro 3akoHa — OT oOoOmiaromei 10 OObACHSAIOMEH U
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O BaXKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUU, CBOMCTBAX M NMPUMEHEHHUH, a TAKXKE 0 XUMUUYECKHX PEAKLUSX,
UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MpOTEeKaHus JomnoJiHgercss B Kypcax 10 m 11 KimaccoB »3ieMEHTaMHM COJEp:KaHHs, HMEKOIIUMU
KYJIBTYPOJIOTHYECKHI U MPUKIAIHON XapakTep. ITH 3HAHUSI CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMUHU C APYTUMU HAyKaMH, PaCKpPHIBAIOT
e€ poJb B MO3HABATENILHOM U MPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAKEHHS K MPOIECCY TBOPUECTBA B 00JIaCTU
TEOPUH U MPAKTHUECKUX MPUIIOKEHUN XUMUU, TIOMOTAIOT BHIITYCKHUKY OPUEHTUPOBATHCSA B OOLIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax,
CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(GOPMALUIO U MPUMEHATh €€ JUIsl TONOJIHEHUS 3HAHUM, pelleHHs] MHTEUICKTYaJIbHBIX U
HKCIIEPUMEHTAIbHBIX HCCIIEOBATENbCKUX 3a7ad. B 1menom conepxaHue yueOHOro mpeamera «XHMHS» JAHHOTO YPOBHS H3YyYEHHS
OpUEHTUPOBAHO Ha (opMupoBaHHe Yy OOy4aroIIMXCd MHMPOBO33PEHUECKOM OCHOBBI JJIsi MOHUMaHMS QUIOCOPCKUX HUACH, TaKuX Kak:
MaTepHalIbHOE E€AWHCTBO HEOPraHMYeCKOTr0 W OPraHHMYecKoro MHUpa, OOYCIOBJIEHHOCTb CBOMCTB BEIECTB MX COCTaBOM M CTPOCHHUEM,
M03HABAEMOCTb MPUPOIHBIX SBICHUH IMyTEM OSKCIEPUMEHTAa M pELICHHs MPOTHUBOPEUMI MEXIy HOBBIMH (AKTaMU M TEOPETUYECKUMU



MPENOChUTKAMH, OCO3HAHUE POJIM XMMHHU B PEIICHHH SKOJIOTHYECKUX MpoOiIeM, a Takke MpoOiieM COepexeHHs dHEPreTHYECKUX PECYPCOB,
CBIPbsl, CO3/1aHUsI HOBBIX TEXHOJIOTMI U MaTEPHUAJIOB.

B nnane pemeHusi 3ajad BOCIMTAHUS, Pa3BUTHS W COLMANU3ALMU OOYYarOIIMXCS HPUHATHIE MNPOTPAMMON IO XUMHUHU HOJIXOAbl K
OTPEIENICHUIO COAEPKAHMSI U IIOCTPOEHUS IpeaMeTa peycMaTpuBatoT (POPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI, UMEIOIIMNX 0a30BO€
3HaUeHWE Uil Ppa3IUYHbIX BUJOB JIEATENbHOCTU: peElIeHHs MpoOjeM, MOWCKA, aHaau3a U 00paboTKM HHGPOpMALMM, HEOOXOAWMBIX IS
MIPUOOPETEHUs OMbITa MPAKTUYECKON U UCCIIE0BATEIBCKON NEATEIbHOCTH, 3aHUMAlOIIel BaXKHOE MECTO B NO3HAHUU XUMHH.

B npaktuke npenoaaBaHusl XMMUN KaK Ha YpOBHE OCHOBHOT'O o01Iero oOpa3oBaHus, TaK U HAa YPOBHE CpeIHEr0o 0011ero oopazoBaHusi, Ipu
ONPENIECTICHUN COJEP/KATEIBHON XapakTEPUCTUKHA LEJIeHd HM3y4eHUs IpPeIMeTa HaIpaBJICHUEM IIEPBOCTEIICHHOM 3HAYUMOCTH TPaJUIMOHHO
npu3Haércsi (GOpMHUPOBAHHE OCHOB XMMHUYECKOW HayKH Kak 00JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON NEATENbHOCTH YelloBeKa U
KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOU KyiabTypbl. C METOANYECKON TOUYKHM 3peHUs TaKOM MOAXOJ K ONpEAeTeHHI0 Leled HU3ydeHUus MmpeaMera
SIBJISIETCS BIIOJIHE OTIPAB/IaHHBIM.

CornacHo JaHHON TOYKE 3peHHs IJIaBHBIMU LEISIMA U3Y4YEHHUS MpeaMeTa «XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBnsitoTCS:

e (opmMupoBaHUE CUCTEMbl XUMUUYECKUX 3HAHUI KaK BaKHEWIIEH cOCTaBIAIONIEH ecTeCTBEHHO-HAYYHON KapTUHBI MUpa, B OCHOBE KOTOPOM
JIeKaT KIHOYEBbIC MOHATHS, (PYHIAaMEHTAIbHBIC 3aKOHBI U TEOPUU XMMUH, OCBOCHHE S3bIKAa HAyKH, YCBOGHHE U NOHHUMAaHHUE CYLIHOCTH
JOCTYIHBIX 0000IEHUI MUPOBO33PEHYECKOr0 XapaKkTepa, 03HaKOMJICHHE ¢ UICTOPUEH UX Pa3BUTHUS U CTAHOBIICHMS;

e (opMHUpPOBaHME U PA3BUTHE IPEJCTABICHUM O HAy4YHBIX METOJaX IO3HAHMSA BEIIECTB M XMUMHYECKHUX PEAKIHUH, HEOOXOAUMBIX JUIs
IPUOOPETEHUST YMEHUN OPUEHTHPOBATHCS B MHUPE BELIECTB U XUMHUYECKUX SIBJICHUH, UMEIOIUX MECTO B MPHUPOJE, B MPAKTHUUECKOW U
IIOBCEIHEBHOM JKU3HY;

® Da3BUTHE YMEHHMH U CIIOCOOOB JEATENBHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U OOBSICHEHHMEM XUMHUYECKOTO 3KCIIEPUMEHTa, COOI0AECHUEM
IIpaBUJI 0€30MACHOT0 OOPALIEHUS C BELIECTBAMHU.

Hapsiny ¢ oatum, conepkaTenbHas XapaKTepUCTHKAa IeJIed M 3aJad M3ydeHUs IpeaMeTa B IporpaMMme 10 XMMHHM YTOYHEHAa U
CKOPPEKTHPOBaHA B COOTBETCTBUM C HOBBIMHU IIPUOPUTETAMU B CHUCTEME cpejHero ooOuiero oopazoBanus. CeroaHs B MpenojaBaHUM XUMUH B
OoublIeH cTerneHn oTHAéTCs MPEeANoYTeHUE NMPAKTHUECKON KOMIIOHEHTE CO/epKaHus 00ydeHUsl, OPUEHTHPOBAHHOW Ha MOJATOTOBKY BBIITYCKHHKA
0011e00pa30BaTeNbHON OpraHu3aluy, BIAACIOLIEr0 He HAaOOpOM 3HAHMM, a (GYHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSMU
aKTUBHOTO IOJY4YECHHs 3HAaHUM U IPUMEHEHHUS UX B PEAJIbHOM JKU3HM Ul PEILICHUS IPAKTUYECKUX 3a1a4.

B cBsI3M ¢ 3TUM NpH U3ydeHUH MpeaMeTa «XUMUS JOMUHHUPYIOLIee 3HaYeHHe IPpUoOpeTatoT Takue eI U 3ajaull, Kak:

ajanTanus OOYyYaroUIMXCs K YCIOBHMSM JWHAMHYHO Pa3BHUBAIOLIETOCs MHUpa, (OPMHUPOBAHME HHTEIUIEKTYaJbHO DPAa3BUTOM JIMYHOCTH,
TOTOBOM K caMOOOpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY HPUHATHIO IPAMOTHBIX PELICHUH B KOHKPETHBIX XKM3HEHHBIX CUTYaIHsX,
CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHNEM,;



dbopMupoBaHHe y 00ydJaIONUXCS KITIOYEBBIX HABBIKOB (KITFOYECBBIX KOMITCTEHITUI ), UMEIONINX YHUBEPCATHHOC 3HAYCHHUE YIS PA3TMYHBIX
BUJIOB JICTEIFHOCTH: PEUICHHUs Mpo0IieM, IOUCKa, aHalu3a U 00paboTKH HHPOPMAIIUU, HEOOXOUMBIX [UII PUOOPETEHHS OIBITA JCITEIbHOCTH,
KOTOpasA 3aHUMACT BaA)XHOC MCECTO B IO3HAHWU XUMHUH, a TAKKEC I OLUCHKHU C HOBI/IHI/Iﬁ SKOJIOTHYECKON OE€30IIaCHOCTH XapaKkTepa BJIUAHUA
BEIIECTB M XUMUYECKHX TPOIECCOB HAa OPraHU3M YeJIOBEKA U MIPUPOIHYIO CPEIY;

pa3BHUTHE TIO3HABATEILHBIX HHTEPECOB, MHTCIUICKTYAIBHBIX U TBOPUYECKUX CITIOCOOHOCTEH OOYJarOIIMXCS: CIIOCOOHOCTH CaMOCTOSTEIBHO
HpI/IO6pCTaTB HOBBIC 3HAHUA II0 XUMHWU B COOTBCTCTBHU C XHWU3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIB30BaTb COBPCMCHHLBIC HHq)OpMaHHOHHBIe
TEXHOJIOTUU JIJIsl TIOUCKA U aHaJIW3a y4eOHOW U HAyYHO-TIOMYJISIPHON MHPOPMAIIMN XUMHUYECKOTO COAEP KAHMUS;

dbopMHpOBaHHE H pa3BUTHE Y OOYYAIONIUXCS AaCCOIMATUBHOTO W JIOTHYECKOTO MBINUICHUS, HAOOIATeIIbHOCTH, COOPaHHOCTH,
AKKYPAaTHOCTH, KOTOPLIC 0COOEHHO HeO6XO)II/IMI)I, B YaCTHOCTH, ITPU IIJIAHUPOBAHWU U IMTPOBCACHUN XUMHWYCCKOT'O OKCIICPUMCHTA,

BOCIIUTAHHE Y OOYYAIONIUXCS YOSKIEHHOCTH B T'YMAHUCTUYECKOW HANMPABIEHHOCTH XMMHH, €€ BaXXHOW POJIM B PEUICHUU TIIOO0ATBHBIX
po0JIeM PaIoOHAIBHOTO TTPHPOJIOTIONH30BAHUS, TTOTIOTHCHHS YHEPTreTHISCKHX PECYPCOB M COXPAHECHHS MPUPOJIHOTO PABHOBECHS, OCO3HAHUS
HE0OX0IMMOCTH OEpEeKHOTO OTHOIIEHHUSI K MPHUPOJIE U CBOEMY 3/10POBbIO, a TaK)Ke MPUOOPETEHUS OMNbITA MCIOJB30BAHUS MOJIYYEHHBIX 3HAHUM
I IPUHATHUSA TPAMOTHBIX pemeHHﬁ B CUTyallUAX, CBA3aHHBIX C XUMHWYCCKUMH SABJICHUSAMMU.

B yueGHOM mutane cpemHero oOmiero oOpa3zoBaHMsl TpenMeT «XuMHsS» 0a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHON o0JIacTh
«EcTecTBeHHO-HAYYHBIC TTPEIMETHI.

Peanmzanus BocuTaTeIbHOTO MOTEHIIMANA YPOKa TPEAIIOIaraeT ClieAyoliee:

o YCTaHOBJICHHE JIOBEPUTEILHBIX OTHOIIECHHN MEXIY YUYUTEIEM U €0 YYCHUKaMH, CIOCOOCTBYIONIMX TO3UTHBHOMY BOCIIPHUSITHIO
yUYalIUMUCS TPEOOBaHWH W MPOCHO YyYHMTENs, NPUBJICUYCHHIO MX BHUMAaHHUS K OOCY)KIaeMoil Ha ypoke HH(OpMaIMH, aKTUBH3ALUU WX
MO03HABATEIBHOM JIESATETLHOCTH,

e NIOOYX/ICHUE IIKOJIBHUKOB COONIONATh HA YPOKE OOMIETPUHATHIC HOPMBI MOBEICHHMS, MPABHiIa OOIIEHUS CO CTAPIIUMH (YUUTEISIMHU) H
CBEpCTHUKAMH (IIKOJIBHUKAMH ), IPUHITUITBI YUeOHOH TUCIMILIMHBI U CAMOOPTaHU3aIlHH;

® UCIOJIB30BAHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COJEp)KaHHs YYeOHOro IpeaMera dYepe3 JISMOHCTPAIMI0 JCTSAM IPUMEPOB
OTBETCTBEHHOT'0, TPAXKJIAHCKOTO MMOBEICHUS, MTPOSBIICHUS YEIOBEKOIIO0OHS U TI0OPOCEPACYHOCTH, Yepe3 M0JA00p COOTBETCTBYIOIUX TEKCTOB ISt
YTEHUS, 33J1a4 JJIsl PEUICHUs, TIPOOIEMHBIX CUTYAIIUi Ui 0OCYXKJICHUS B KJIacce,

SIIPUMCHCHUE Ha YPOKE HWHTEPAKTHBHBIX (OPM pPaOOThl yYAIIUXCSA: WHTCIUICKTYAJIbHBIX WIP, CTUMYJIUPYIOIIMX I03HABATEIBHYIO
MOTHBAIUIO IIKOJIBHUKOB, BKIIOYEHHE B YPOK UTPOBBIX MPOIIEIYP, KOTOPbIE MOMOTAIOT MOJIEPKaTh MOTHUBALIMIO JAeTel K MOJTYYCHUIO 3HAHUM,
HaTKUBAHUIO TIO3UTHBHBIX MEXKIUYHOCTHBIX OTHOIIEHHH B KJlacce, TPYIIMOBOM pabOThl WM pabOThl B Mapax, KOTOPhIE y4aT IIKOJBHHUKOB
KOMaHJHOU paboTe U B3aMMOJCHCTBUIO C IPYTUMU JEThbMH, TIOMOTAIOT YCTAHOBIEHUIO T00pOKenaTeNbHOM aTMOCc(ephl BO BpEMS YPOKa;

e opraHuzanus medcrBa MOTUBHPOBAHHBIX M JPYAUPOBAHHBIX YYAIIMXCS HAJ WX HEYCHEBAIOIMMHU OJHOKIACCHUKAMH, IaIOIIEro
IIKOJIBHUKAM COIMAIbHO 3HAYUMBIH OMBIT COTPYJHUYECTBA U B3AaMMHOMN MTOMOIIIN;



.I/IHI/IHI/II/IPOBaHI/Ie nu HOI[I[Gp)KKa I/ICCJICI[OBaTCJII)CKOﬁ OCATCIIBHOCT INIKOJIBHUKOB B paMKax peann:«;aunn 150.%04%0 I/IHIII/IBI/IIIyaJ'II)HBIX nu
prnHOBI)IX HCCIICOAOBATCIIbCKUX HpOCKTOB, yTO AT MMKOJBHHUKAM BO3MOXHOCTH HpI/IO6peCTI/I HaBBIK CaMOCTOSTCIIBHOI'O pemeHI/m
TGOpeTquCKOﬁ HpO6JIeMI)I, HaBBIK FeHCpI/IpOBaHI/Iﬂ 158 O(i)OpMJICHI/Iﬂ CO6CTB€HHBIX I/I,Hef/'l, HABBIK YBa)KI/ITCJH)HOI‘O OTHOIICHUS K TYyXXUM naeiam,
oopMIICHHBIM B paboTax IPYrux HMCCIeNoBaTelei, HaBbIK MyOJUYHOTO BBICTYIUICHUS MEpe] ayJUTOpPHEH, apryMEHTHPOBAHUS U OTCTAaHBAHUS
CBOEH TOYKH 3pEHUS;

® CO3JaHUC 6JIaFOHpI/I$ITHBIX YCJIOBI/Iﬁ JJIA paSBI/ITI/ISI IICHHOCTHBIX OTHOHICHI/Iﬁ K HpI/IpO)IG KakK I/ICTOLIHI/IKy JKN3HU HA 3CMJ'IC, OCHOBEC cCaMOro
€€ CYIIIeCTBOBAHMUS, HYK/IAIOIICHCS B 3aIUTE U IIOCTOSTHHOM BHUMAHHH CO CTOPOHBI YEIIOBEKA;

OO61iee yuciIo 4acoB, OTBEAEHHBIX JJIs1 U3YUYCHHSI XUMUM, Ha 6a30BOM YPOBHE CpPEIHETO OOIero oopa3oBanus, cocTaBiseT 68 yacos: B 10
kiacce — 34 vaca (1 gac B Heneno), B 11 kiacce — 34 vaca (1 gac B Hezento).

qu6Ho—MeT0)1quc1<He KOMIIJICKTHI 110 XUMHU .
1. Xumus, 10 xnace/ IN'abpuensa O.C., Octpoymon U.I"., Craakos C.A., Akunoneproe oo0mectBo «M3maarensctBo «IIpocBemniennes
2. Xumus, 11 xnace/ T'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., Akinoneproe o6mecTBo «M3marensctBo «IIpocBerienne»



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus: opranndeckux coenquneHuii A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanMu  OpraHMdeckux  BemecTB.  HomeHnknaTypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKHuX BEUIECTB M MaTepHajaMH Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJKEHOB: (PU3MUECKHMEe W XUMHUYECKHE CBOMCTBA (peakluu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakius noauMmepusanun). [lonydeHne CHHTETHYECKOTO KaydyKa U PEe3HHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PeCTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu ruIpUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOJYyYeHUE U IPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyecKue ceolcmea (Peakyuu 2aio2eHUpoO8anus U HUMpOBaHUs), NoiyueHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoanHbie UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e& mpoucxoxaenue. CrnocoObl mepepaboTk HEPTH: TMEPEeroHKa, KPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «Hep1b» u «Yroab», MoaenpoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbluncnenuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOTO BELIeCTBAa WJIM NPOAYKTa pEaKUUu [0 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckmne coeiHHeHUs!

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMUMHMUYECKHUE CBOWCTBA (pEakUUu C aKTUBHBIMU MeTaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHUE),
npuMeHeHue. BoaopoiHelie CBSA3M MEXIy MOJIEKyJaMHu cnuproB. JlelicTBUe MeTaHoJa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.

MHoOroaToMHbl€ CHUPTHL. OJTUJICHIJIMKOJIb W TJMLUEPUH: CTPOEHUE, (U3NUYEcCKUue Hu
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peakus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
STUJICHTJIUKOJIS.

@®eHo: CTpOeHHE MOJIEKYJbl, (QU3NYeCKHe U XUMHUYecKue cBoiicTBa. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anbrerunpl M kemouwvl. DopManmbAETHI, alUETAIbICTU]: CTPOEHUE, (QU3UYECKHE WU
XMMHUYECKHE CBOWCTBA (pEaKkiUH OKHCIEHUS U BOCCTAHOBJICHHS, KAaU€CTBEHHBIE DPEaKIIHH),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpenienbHble KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHasl KHCIIOTBHI:
CTpoeHue, PU3nYecKre 1 XUMUYECKHE CBOMCTBA (CBOICTBa, 00IIMeE s Kjlacca KUCIIOT, peaKIus
sTepuduKanmum), MoJiydeHHe U mnpuMeHeHue. CrTeapyHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbljIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (DU3HUECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaom Mmeau(ll), okucieHne amMMHAYHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKCHHE TJIIOKO3bI), HAXOXJICHHE B MPHUPOJIE,
pUMeHeHue, ouonoruueckas poiib. Dotocunres. pykTo3a Kak U30MEp IITIOKO3BI.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIEeCTB U MX MpPEBpalleHHil: MPOBEICHHE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peaKuu OJHOATOMHBIX CHHUPTOB (OKucIeHHe dSTaHona okcugoMm wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3aumojelcTBue TimuepuHa ¢ ruapokcunomM wmeau(ll)), ampaerunoB (OKucICHHE
aMMHaYHBIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmeau(ll), B3aumopaeicTBUE
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcozepKalue OPraHndecKie COeMHEHMUSI.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA AaMHUHOKUCIOT (Ha TpuMepe IiMiuHA). buonorumdeckoe 3HaveHuUe
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
Ka4eCTBEHHBIC PEAaKIMU Ha OEIKU.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUN: MOHOMEp, HOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
o0pa31amMu IpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOIUXCA CUCTEMHBIMU IS OTJIENBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPreTUUECKUN YPOBEHD,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BelIeCTBA (OCIIKH, YTIIIEBOIbI, )KUPBI, EpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHallbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHUMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUUecKue YpOBHH, NMOJYPOBHU. ATOMHBIC opOuTaiy, s-, p-, d- anemMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHas KOH(UTypaus aToMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NepuOAMYECKOr0 3akoHa M [lepuonmyeckoil CHCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MenzneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CII0KHBIX BEIIECTB
II0 TpyNnam M rnepuojaM. 3HaueHHe NEPUOANUECKOTO 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HEMoJsIpHasl W TOJIApHAas, MOHHAs, MeTaljnueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOU



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIEHUS. VIOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsiTHe o aucniepcHBIX cucTemMax. VICTUHHBIE U KOJUIOUMAHBIE pacTBOpBL. MaccoBas J10J1s
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumuyeckass peaxkius. Krmaccupukanus XUMHUYECKMX peakiuil B HEOPraHM4ecKou Hu
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecHe. (MDakTOpbl, BIUSAIOIIME HAa COCTOSHME XMMHUYECKOTO DPABHOBECHS.
[Ipunnun Jlelllarense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCHEPUMEHTAITBHBIE METOJIBI M3yYeHHUs BEHIECTB M WX TMPEBpAIIEHUHN: JEMOHCTpPAIIH
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
71a0b0paTOpHBIX OMBITOB (pa3jioKeHHe IMEepOKCHAa BOJOPOAAa B MPHUCYTCTBHM KaTalau3aTopa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLUNA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anemenToB JI. M. MengeneeBa M OCOOEHHOCTH CTpOEHHUS aTOMOB. Du3MUeckHe CBOWCTBa
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUIOB, KHCIOPOACOAEPKAIIUX KUCIIOT, BOJIOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O6mue crocoObl oaydeHust MeTauioB. [IpruMeHeHrne MeTalsioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMOICMCTBUE THUIPOKCHAA ATIOMUHHS C PAaCTBOPAMM KHUCJIOT U IIEJIOYel, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKIMU BEIIECTB, pacuéTbl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATHE O HAyYHBIX METOJAaxX IO3HAHUSA BEIIECTB M XUMHYECKHX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXNnpeaMETHBIX CBA3EH NMpU U3ydeHUH 00Iel U HEOpraHM4eCKOH XUMUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (DaKT, THUIIOTEe3a, 3aKOH, TEOpHUs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKUN ypOBEHb, BEILECTBO, TENO, 00BEM, arperaTtHoe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE TOPO/IbI, MTOJIE3HBIE UCKOTIAeMbIE, TOIUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 0opa3oBaHusl ABJISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOM TPAKTAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAuLIUi 0a30BON HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBHM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IPaXJaHCKOTO OOIIecTBa, HPUHATBIMH B OOIIECTBE HOPMAMHU W NPaBUIAMU IOBEIEHHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M IPAKTHUUECKOW JEATeNbHOCTH OOyyaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBOINOPAIKY;

IIPEJCTABICHUS O COLMAIBHBIX HOPMax W MpaBWJIaX MEXKJIMYHOCTHBIX OTHOLICHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U apryMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUHM M MPAKTUYECKOTO HMPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
nH(OPMAIIUY O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTeM 310poBOro U Oe3omacHoro oOpa3a >KH3HH, HEOOXOJMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHMMAHKS [EHHOCTH TMPaBWI WHIUBUAYAILHOTO W KOJUISKTUBHOTO 0€30I1acHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM HYHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynaymieil mpodeccu U peaau3alnuud cOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YY4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aNBHOTO XapakTepa SKOJOTHUYECKUX MPOOeM, BIMSHHUSI 3KOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPUATHS NEHCTBUI, MPUHOCAIINX BPEIl OKpYXKAIOUIeH MPUPOIHOU cpere,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JESITEeNFHOCTH  DKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHWU IPUPOAHBIX 3aKOHOMEPHOCTEN U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH I100abHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA — CHIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHONH TI'PaMOTHOCTH: TIIOHUMAaHHUS CYIIHOCTH METOJOB IIO3HaAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (DAKTOB U UMEIONINXCS JAHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa3oBaHHI0 M caMOOOpa3oBaHHIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHMSI y4yeOHOro mnpenmera «XUMHUS» Ha YpOBHE
cpenHero oOmiero 00pa3oBaHUs BKIIOYAIOT:

3HauYuMble s (HOPMHUpPOBAHMS MUPOBO33PEHUSI OOYUAIOIIUXCS MEXKIUCHUIUITMHAPHBIC
(MexmpeMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METOI0B MTO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (akT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCiel0BaHne, HAOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalbHbIE  y4yeOHble  JeHCTBUSA (mo3HaBaTesIbHbIE, KOMMYHUKATUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpCajbHble YydeOHBbIE [EHCTBUS B MO3HABATENbHOU U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO03HABATEIHHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBi1ajeHHe YHHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JOrHYecKHE TeHCTBUS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPHH TSI KITAaCCHU(UKAIIMH BEIIECTB M XUMUICCKUX PEAKIIHIA;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpaBHCHHE XHMHUYECKOW pEakIuu — TMPU PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIECTB U XUMUUSCKUX PEAKITUH;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITCILHOTO TUTAHWPOBAHHUS M TIPOBEICHHS YICHHUYCCKHUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHMUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOPETaTh OMBIT UCIOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopMalvel: TPUMEHATh MEXINpeaMETHbIE ((U3nuecKkue M MaTeMaTH4ecKHe) 3HaKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOM TEMbI B XOJ€ TUAIIOTa W/WUIH JTUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU  BBIIOJHEHUM XUMHUYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUH ITyTEM COTJIACOBAHHUSI MO3UIIMIA B X0J1€ OOCY)KJICHUS 1 OOMEHA MHEHUSIMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeaiaraéMblii aaroput™ AEUCTBUM MpPU BHINOJHEHUH Y4E€OHBIX M HCCIIEI0BATENbCKUX 3aj]ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIBTATHI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUSI Kypca «OpraHndeckas XUMHUsD OTPaXKakoT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOJBI, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJAbTYpPhl JUYHOCTH, €€ (PYHKIMOHAJIBHON TI'pPaMOTHOCTH, HEOOXOIUMOM st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpOHHAasi 000J104YKa aTromMa, MOJIEKYJa, BaJIEHTHOCTD,
AIIEKTPOOTPHUIATENIHOCTh, XUMMYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHas), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYINa, pajuKan, H30MepHusi, U30MEpbl, TOMOJOTHYECKUHA PpsJll, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKalIUEe COCTUHEHHSI, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUYECKUX
BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXKAlllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJb30BaHUH BaXKHEUITNX OPraHUYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJI0OBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

chOpMUPOBAaHHOCTh YMEHHUN HUCIOJB30BaTh XUMHUYECKYIO CHMBOJUKY Ui COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (GOpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHHUS;

c(hOpMHUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYCHHBIX OPraHUYEeCKUX
BEIIECTB MO0 HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COeAMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCIMHEHMS), J1aBaTh UM Ha3BaHus 1o cucremarudyeckod Homenkiatype (IUPAC), a Taxxke
MIPUBOJIUTh TPUBUATBHBIC HA3BAaHUS OTACITHHBIX OPraHUYECKHX BEIIECTB (ITUIJICH, MPOTIHIICH,
alleTUIICH, STHJICHIJMKOJb, TIHLUEpUH, (eHod, (GopManbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTA, CTEAPUHOBAsl KUCIIOTA, TIIOK03a, (pyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI TNPHUMEHATH TOJOXKECHUS TEOPUU CTPOCHUS OPTaHUYECKHUX
BemecTB A. M. ByriepoBa [uist 00bSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEICTABUTENEH Pa3IMYHBIX KIAaCCOB OPraHUYECKUX BEILECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl0NI03a, aMUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIHMX XHMHUYCCKUX pEakiuid ¢
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HegTb, MPUPOMAHBIA Ta3, yroiip), CIOCOOBI MX MEpPepadOTKH U MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOJWTH BBIYUCICHUS [0 XHMHUYCCKUM ypPaBHCHHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO U3BECTHHIM
Macce, 00bEMyY, KOJTMYECTBY OJJTHOTO M3 MCXOJHBIX BEIIECTB WU MPOJAYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICJIMPOBAHKUE), HKCIOJIb30BaTh CHCTEMHBIC
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nmabopaTopHbIM 000PyIOBaHUEM, a TAKXKE IpaBUiia OOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHUIl IUJIAHUPOBATH M BBIMOJHATh XUMHUYECKUNH HKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEaKIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMU TEXHUKH 0€30MacHOCTU
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpMUPOBAHHOCTh YMEHMI KPUTHYECKH aHATM3HPOBATh XUMHUYECKYIO HH(POpPMAIIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nH(popMaIiu, IHTEpHET U IPYTHX);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEACHUS B OBITY U TPYHOBOH [EATENHHOCTH B LENSAX COXPAHEHMSI CBOETO 3/I0POBbI U
OKpY’Kalolllel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBHIE OPTraHU3MBI
OTpe/IeNIEHHBIX OPraHMYECKUX BEIIeCTB, MOHMMAas cMbica mokaszarens [I/IK, mosicHaTh Ha
puMepax CrocoObl YMEHBIICHHsI U TIPEJOTBPAICHNUS X BPEAHOTO BO3JCUCTBUS HA OpPraHU3M
YEJI0BEKA;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyeckas XUMUs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUNA: O XUMHYCCKOW COCTABJISIONICH €CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBLHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYECKUX 3a/ad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIA OO0BEM, BAJICHTHOCTH, DJIEKTPOOTPHUIATEIHHOCTh, CTEIICHb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEDIJICKTPOJIUTHI, ANEKTPOJIUTHUYECKAS JUCCOLMAINS, OKHUCIUTENh, BOCCTAHOBUTENIH, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpAaHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHECHMS M MPEBPAIICHUS SHEPrUHM MPU XUMHYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PECHUECKHE 3HAHMS,
JIeKAIlMe B OCHOBE TMOHWUMAHUS MPUUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBJICHHH,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHUU U O€30MacHOM HMCIOJb30BaHUN
BOKHEHUIIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MIPAKTUUYECKON JCATEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEPHBIC MTPU3HAKH TOHATHH, YCTaHABINBATD
HUX B3aMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIME MOHSATHS MPU ONMHCAHUU HEOPTaHUYECKHX
BEIIECTB U UX MPEBPAILLICHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS
dbopMya BEHIECTB U YpPaBHCHUH XHMHYECKUX PpEaKIMi, CUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHManpHble Ha3BaHUS OTIEIbHBIX HEOPraHUYECKUX BEIIEeCTB (yrapHblii ras,
YIJIEKHUCIIbI Ta3, aMMUaK, raméHasi U3BECTb, HEralléHash W3BECTh, MUTHEBAasl COJA, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTO COCTABAa, BUJI XUMUYECKON CBSI3M (KOBAJICHTHASI, HOHHAS,
MEeTaJUTMYeCcKas, BOJIOPOJHAS) B COCIMHECHMSIX, TUI KPUCTAUIMUYECKOW PEMIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, MOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/Tpymie COeAMHEHUN (IPOCThIe BEIECTBA — METAILJIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINH;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTAINY, «IHEPreTUUYCCKHUEC
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBONCTB XUMHUYECKHX JJIEMEHTOB U UX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB pPAa3jIUWYHBIX KJIACCOB, IOATBEPXKIATh CYILIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
NMpu3HakaM (YMCIy U COCTaBy pEarupyrollnuX BEIIEeCTB, TEIIOBOMY 3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuil MOHHOTO OOMEHa, YUUThIBAsl YCIOBHUS, MPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PAaBHOBECUS B 3aBUCHUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun JlelllaTense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOTHI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJCTaBIeHUH 00 OOIMMX HAyYHBIX NMPUHIMIIAX U SKOJIOTMYECKUX IMpolsieMax XHMUYECKOIo
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHYECKHUX
peakuMsax, Macchl BELIECTBA WM 00BbEMA Ia30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUN cOOIIONaTh MpPaBHJIa MOJIb30BAHUSA XUMHUYECKON MOCYNOH U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue NEpOKCHJIAa BOJOpPOJAa B MNPUCYTCTBMM KaTalu3aTropa, ONIPEAETICHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMS, pEeIIeHUE SKCIePUMEHTATbHbIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIIEPHUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MaccOBOMl KOMMyHMKaluu, VHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpe/eNIEHHBIX BEUIECTB, MOHMMAas cMbici nokasarens [1/IK, noscHsTe Ha npumepax crocoObl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METO/AaX IMO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUI;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.
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