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HOACHUTEJIbBHASA 3AIIUCKA

[IporpamMma 1Mo XMMHUHU Ha YpOBHE CpeJHETo o0Iero oopasoBaHus paspadoTaHa Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne
273-03 «O6 obpazoBanuu B Poccuiickoit deaeparumy», TpeOOBaHMUI K pe3ylibTaTaM OCBOCHHS (heJiepatbHOil 00pa30BaTEIbHON MPOrPaMMBI
cpeanero oobuero oopazoanus (POII COO), npencrapieHHbix B OefepalibHOM rocyJapcTBEHHOM 0OpazoBaTenbHoM cTangapte COO, ¢
yuérom Konnenmuu mnpenogaBaHusi yueOHOro mnpeamera «Xumus» B oOpa3zoBaTelbHBIX opranuzanusix Poccuiickoit denepamuu,
peaIu3yIomuX OCHOBHBIE 00pa3oBaTebHBIE MPOTPAMMbI, U OCHOBHBIX MOJOXKeHHM «CTpareruu pa3BUTUS BOcHHUTaHUS B Poccuiickoi
®denepanuu Ha nepuon 10 2025 roga» (Pacmopsbxenne [IpaBurensctea PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/IOB K pa3paboTKe MpOTpaMMBbl MO XMMHH, K ONpEAeNIeHUI0 00Iel cTpaTerud oOydeHHs, BOCIUTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeficTBaMu yuyebHoro npeamera « Xumus» st 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHIIETITYaJIbHBIE TIOJI0KEHUS
OI'OC COO o B3auM000yCIIOBICHHOCTH LENEH, CoepKaHMs, pe3yIbTaTOB 00YUEeHHs U TPEOOBAHUN K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB.

Xumuyeckoe 00pa3oBaHHe, MMOJIY4aeMOE BBIITYCKHHUKaMU 00I1e00pa30oBaTeIbHON OpraHu3aliy, SBJISIETCS HEOThEMJIEMON YacThiO MX
oOpazoBanHOCTU. OHO CIY’KUT 3aBEPIIAIOIIMM ATAlOM PEaU3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUYEBBIX IIEHHOCTEH,
NPUCYIINX LIETOCTHOM CHUCTEME XMMHYECKOro OOpa3oBaHMSA. DTHU LEHHOCTH KacaloTCsi IMO3HAHMSI 3aKOHOB MPHUPOAbI, (HOpMHUpPOBAHUS
MHUPOBO33PEHUSI U 00I11IeH KyJIbTYpPbI UEJIOBEKA, a TAKKE IKOJIOTMUECKH 000CHOBAaHHOTO OTHOILLIEHUS K CBOEMY 3/I0pOBbIO U PUPOJIHOM cperie.
Peanuzyetcst xummueckoe oOpazoBaHHe OO0y4alOUIMXCS HAa YPOBHE CpeqHero oOiiero oOpa3oBaHUsS CpeACTBAMHU ydeOHOro MpeaMeTa
«XuMHsI», CoAepKAHUE U MOCTPOSHUE KOTOPOTO OMpeieJIeHbl B TPOrpaMMe 0 XUMUHU C YUETOM CHeMPUKN HAYKA XUMUH, €€ 3HAUCHUS B
MO3HAHUU IPUPOJIBI U B MaTepUaIbHOM KU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIMX 1esIel U NPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeJIHero ol1iero oopasoBanus B Poccuiickoii denepaiumu.

XUMUS Kak 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAyK WUIPaeT 0cOOYyI0 pPOJib B COBPEMEHHOW IMBUIIU3AIUU, B CO3/IaHUU HOBOW Oa3bl
MaTepuanbHON KynbTypbl. OHa BHOCHUT CBOW BKJIaJ B ()OPMHpPOBAHUE PAI[MOHAJIHLHOTO HAYYHOTO MBIIIJIEHUS, B CO3/IaHUE LIEJIOCTHOTO
Mpe/CcTaBlIeHUsI 00 OKpY’KalollleM MHpEe Kak O €IMHCTBE MPUPOJbI U UeJIOBEKa, KOTOpoe (pOpMUPYETCS B XMMHUU HAa OCHOBE NMOHUMAaHUS
BEILIIECTBEHHOI'0 COCTaBa OKPYXAOUIEr0 MHpa, OCO3HAHUS B3aWMOCBA3M MEXAY CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU M BO3MOXKHBIMU
00acTMU TPUMEHEHHS.

TecHO B3aUMOJACHUCTBYS C JAPYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHS CTajla HEOThEMJIEMOW YacThi0O MHUPOBOM KYJIbTYpHI,
HEO0OXO0JIMMBIM YCIIOBUEM YCIICIIHOTO TPY/1a ¥ )KU3HU KaxKJ0ro wieHa oOuiecTBa. CoBpeMeHHass XUMHUSI KaK HayKa co3uJaTeNibHas, Kak HayKa
BBICOKMX TEXHOJIOTUI HAIIPaBJICHA HA PEIICHHE III00AIBHBIX MPOOIEM YCTOWYMBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOM,
MUIIEBOM, HKOJIOTrMYECKON O€30MacCHOCTH U OXPaHbl 3I0POBBS.

B cootBeTcTBHM ¢ 00IIMMU LEISIMU U IPUHIUIIAMU CpeiHero oliiero o0pa3zoBanus conepxkanue npeamera «Xumus» (10—11 kmaccsl,
0a30BbIil YPOBEHb U3YyUEHHS) OPHEHTUPOBAHO MMPEUMYIIECTBEHHO HA OOMIEKYIbTYPHYIO MOATOTOBKY 00YJarOMUXCsl, HEOOXOIMMYIO UM IS
BBIPA0OTKH MHUPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COIIMyMa, MPOIODKEHUS OO0pa30BaHUS B PA3INYHBIX
00JacTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.



CocTaBisonMMH npeaMeTa « XuMus» SIBISIOTCS 6a30Bbie Kypebl — «Opranudeckas XxuMus» 1 «OO011as 1 HeOpraHUYecKask XUMHUSD,
OCHOBHBIM KOMIIOHEHTOM COJICpXKaHUSI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOI HayKH: CHMCTEMa 3HAHUM MO HEOPraHMYECKOW XUMHHU (C
BKJIIOYEHUEM 3HAHUU M3 OOIIEeW XUMHHM) U opraHuyeckod xumuu. DopMupoBaHHE NaHHOW CHUCTEMbI 3HAHWN NPHU U3YYEHUU MpeaMeTa
o0ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPHUIl XUMUHU.

CrtpykTypa conepxkanus KypcoB — «Opranudeckas xumus» u «OO0mIas 1 HeopraHudeckas XuMus» cpopMUpoBaHa B Mporpamme 1o
XUMHUHU HA OCHOBE CHCTEMHOTO MOIX0/a K U3YUEHHUI0 Y4eOHOT0 MaTepualia u 00yCIOBJI€HA UCTOPUYECKU 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUHN
Ha ONpPEACIEHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKON XMMHHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHUYECKOM
TEOPUU CTPOCHUS OPraHUYECKUX COCTMHEHHUI, a TAK)KE Ha YPOBHE CTEPEOXUMUUYECKUX U 3JIEKTPOHHBIX IPEACTABICHUN O CTPOEHUHN BELIECTB.
Caenenus 00 U3y4aeMBbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIIIEBOJAOPOJIOB JI0 CIOKHBIX OMOJIOTHYECKH aKTUBHBIX COCIMHEHUN.
B kypce oprannueckoil XMMUHU TMOJy4arOT pa3BUTHE CHOPMUpPOBAHHBIE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs MEPBOHAYATIBHBIE
MPEACTABICHUS O XMUMHUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX IMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT UX CTPOCHHS, O
XUMUYECKOU PEaKIINu.

[Tog HOBBIM yriioM 3peHHus B mpeameTe «Xumus» 0a30BOTO YPOBHS PacCMaTPUBACTCS M3YYCHHBIM HAa YpPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUsl TEOPETUUECKUN MaTepuan U (HaKTOJOTHUECKUE CBEJICHMS O BEIIECTBAaX U XMMUUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OOmas U HeopraHu4eckas XUMHUs» OOYyJaromIMMCS TMPEIOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAYEHHE IEPUOJUYECKOTO 3aKOHa C
OOIIETEOPETHUECKUX U METOJIOJIOTMUECKUX TTO3UIUH, TITy0Ke MOHSATh UCTOPUUIECKOE U3MEHEHUE (PYHKITHI 3TOTO 3aKOHa — 0T 00001IaroIen
710 OOBSCHSIONICH U MPOTHO3UPYIOMICH.

Enunas cucrema 3HaHUN O BaXKHEMIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX W MPUMEHEHHH, a TAKKE O XUMHYECKUX
peaKlusaX, UX CyIIHOCTH U 3aKOHOMEPHOCTSIX MPOTeKaHus AonoiHseTcs B Kypcax 10 u 11 kmaccoB areMeHTaMu COAEpKaHUsl, UMEIOLUMU
KYJbTYPOJOTUYECKUI W TPUKIATHON XapakTep. OJTHU 3HAHUS CIOCOOCTBYIOT TMOHMMAaHUIO B3aMMOCBSI3M XMMHUHU C JIPYTMMU HAayKaMU,
pPacKphIBalOT €€ poJib B MO3HABATEIHLHOM M MPAKTUUECKOW JEATETbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBOXKCHHS K MPOIECCY
TBOpPUYECTBAa B O0JIACTU TEOPUU U TPAKTHUYECKUX MPWIOKEHUH XUMHUU, TMOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MPOOJIEeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHATh €€ I MOMOJHEHUS
3HaHUM, PEIIeHUS WHTEIJIEKTYalbHBIX W JKCIIEPUMEHTAIBHBIX HMCCIENIOBATEIbCKUX 3a7ad. B 1emom comepkaHue ydyeOHOTO TpeaMera
«XUMUS» JAaHHOTO YPOBHS M3yUEHUs] OPUEHTHPOBAHO Ha (POPMHUPOBAHHE y OOYUAIOIIUXCS MHUPOBO33PEHUECKON OCHOBBI JIJIsi TIOHUMAHUS
bunocodckux uen, TAKUX KaKk: MaTepUATbHOE €IMHCTBO HEOPTAHUUECKOTO M OPTaHUIECKOTO MHUPa, 00YCIOBIIEHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM U CTPOCHHEM, TTI03HABAEMOCTh IPUPOIHBIX SBICHUHN MyTEM IKCIIEPUMEHTA M PEIICHUs] IPOTUBOPEUNI MEXKy HOBBIMH (haKTaMH U
TEOPETUYECKUMHU MPEANOChUIKAMHM, OCO3HAHHE POJIM XMMHHM B PEHICHHH SKOJOTHYECKHX IMpoOJeM, a Takxke NpodiieM cOepexeHus
SHEPTEeTHUUYECKUX PECYPCOB, ChIPbs, CO3/IaHHsI HOBBIX TEXHOJIOTHUI U MaTEPHAJIOB.

B muane pemieHus 3a7a4 BOCIUTAHUSA, PAa3BUTHA U COLUANM3AIUMU OOYYAIOIIUXCSA MPUHSTHIE MPOTPAMMON MO XUMHUU MOJIXOJBI K
OTIpE/ICNIEHUIO COJIEP>KaHUs U MOCTPOCHHUS MpeAMeTa MpeaycMaTpuBalOT GOpMUPOBAHUE YHUBEPCAJIbHBIX YU€OHBIX NEHCTBUN, MMEIOIINX



0a30Bo€ 3HaYEHME JJISl PA3IMUHBIX BUJIOB JESTEILHOCTHU: pEIIeHUs MpolieM, MOUCKa, aHaJIn3a U 00paboTKH MH(pOpMaIK, HEOOXOAUMBIX
JUIs1 IPUOOPETEHNUS OTbITA IPAKTHUECKOM 1 UCCIIE0BATENbCKON AEATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMUH.

B mpakTuke npemnogaBaHus XUMHAH KaK Ha yPOBHE OCHOBHOTO 00IIeT0 0Opa3oBaHMsl, TaK M HA YPOBHE CPEIHETO 00IIero oopa3oBaHus,
IpU  OTpEACNCHIUH COACP)KATEIbHON XapaKTepUCTHKU IIefiell W3ydeHUs TpeAMeTa HaIpaBICHHEM IEPBOCTENCHHON 3HAYMMOCTH
TPaJULMOHHO MpHU3HAETCd (HOPMUPOBAHUME OCHOB XMMHYECKOW HAyKH KaK OOJIaCTM COBPEMEHHOI'O €CTECTBO3HAHMS, IMPAKTHUECKOM
JESITETFHOCTH YEIIOBEKa M KaK OJTHOTO U3 KOMIOHEHTOB MUPOBOM KyIbTYphl. C METOAMUYECKON TOUKU 3PEHUS TAKOW TOIXO K OTIPEICTICHHIO
Hesield N3ydeHusl MPeIMEeTa SIBISIETCS BIIOJTHE OMPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3peHUs TJIaBHBIMU LEJIIMH U3yUYeHUS TpeaMeTa « XuMus» Ha 6azoBom ypoHe (10 —11 ki1.) aBnsroTcst:

e (dopMHUpPOBAaHUE CUCTEMbl XMMHMUYECKUX 3HAHUI KaK BaKHEWIIEH coCTaBISIONIEN €CTeCTBEHHO-HAyYHOM KapTHUHBI MHUpa, B OCHOBE
KOTOPOH JIeKaT KJII0UeBble MOHATH, (PyHAaMEHTaIbHbIE 3aKOHBI M TEOPUU XMMUHU, OCBOEHHE SI3bIKa HAYKH, YCBOCHHE U MOHUMaHUE
CYIIHOCTH JOCTYITHBIX 0000IIeHII T MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

e (hopMHUpOBaHUE W PA3BUTHE MPEICTABICHUN O HAYYHBIX METO/AX IMO3HAHUS BEIIECTB M XUMUYECKHX PEAKINH, HEOOXOIUMBIX IS
NpUOOPETEHNsT YMEHU OPHUEHTHUPOBATHCS B MUPE BEILIECTB U XMMUUYECKUX SIBJICHHUM, UMEIOIIHUX MECTO B IIPUPOJIE, B IPAKTUUECKOHN U
MMOBCEIHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH W CIOCOOOB [EATEIBHOCTH, CBS3aHHBIX C HAOMIOJCHHEM M OOBSICHEHHEM XHUMHUYECKOTO SKCIEPUMEHTA,
coOII0ZIeHNEeM MpaBUil 6€30MacHOr0 0OpaIeHHsl C BEIIECTBAMHU.

Hapsany ¢ stum, coaepkarenbHas XapaKTepHCTHKa LieJed M 3a1ad M3ydeHHs NpeaMeTra B IMporpamMMme MO XMMHUU YTOYHEHA U
CKOPPEKTHPOBAHA B COOTBETCTBUHU C HOBBIMHU IIPUOPUTETAMH B CHCTEME CpeJIHEro ol1iero oopazoBanusi. CeroaHs B MpenolaBaHuN XUMUN
B OOJIbIIeH CTEMEeHHW OTHAETCS MPEANOYTEHUE MPAKTHUYECKOH KOMIIOHEHTE COJEep)KaHWs OOy4YeHHs, OPHEHTHPOBAHHOW Ha MOJITOTOBKY
BBIITYCKHUKA O0IIe00pa3oBaTeIbHON OpraHU3aliM, BIIAJICIONIETO0 HE HAOOPOM 3HAaHUN, a (YHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh
crioco0aMu ¥ YMEHUSMH aKTUBHOTO TOJIY9€HUS 3HAaHUIN U MPUMEHEHUS UX B PETbHOMN JKU3HU IS PEIICHHS MPAKTUYECKHX 3a7ad.

B cBsi31 ¢ 3TUM TipU U3yYeHUH MpeaMeTa « XUMUs» TOMHHUPYIOIee 3HaUeHUE MPUOOPETAIOT TAKKUE LIEH U 3aa9H, KaK:

ajanTanys 00yJarIuxcs K YCIOBUSIM TUHAMHYHO Pa3BUBAIOIIETOCS MHUpPa, (GOPMUPOBAHNE MHTEIUICKTYaIbHO Pa3BUTON JIMYHOCTH,
TrOTOBOM K CaMOOOpPa30BaHHIO, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPHHATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYAIHsIX, CBSI3aHHBIX C BELIECTBAMU U X IPUMEHEHHEM;

(dbopmMupoBaHHE Y 00YJaIOIINXCS KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIECTCHITNH ), IMEIOIINX YHHUBEPCATBHOE 3HAUCHHUE JUIS PAa3THUHBIX
BUJIOB JEATEIBHOCTH: pEIIeHUs MpoOieM, MOWCKa, aHajau3a U o0paboTKM WH(pOpMaIuU, HEOOXOAMMBIX I HPUOOPETEHHUs OIbITa
JESITETLHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B MO3HAHUU XUMHUH, a TaKXkKe JUIA OIECHKH C MO3UIMHA SKOJIOTHYECKOW 0e30MmacHOCTH
XapakTepa BIMSHUS BELECTB U XMMUYECKUX ITPOLECCOB HA OPraHU3M YeJI0BeKa U IPUPOJHYIO Cpeny;



pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, MHTEIUICKTYadbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOYyYaromuXcs: CIOCOOHOCTH
CaMOCTOSTEIPHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XMMHH B COOTBETCTBHH C XH3HCHHBIMHU MOTPEOHOCTSIMHM, MCIIOIB30BATh COBPEMCHHEBIC
WH(OPMAIIMOHHBIC TEXHOJIOTHUH IS IOUCKA U aHAIHM3a YIEOHON U HAYYHO-TIOMYJIIPHOW HH(OPMAITUU XUMHUYECKOTO COJICPIKAHMS;

dbopMupOBaHUE W pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATHBHOTO WM JIOTUYECKOTO MBINIICHUS, HAOIIOAATeILHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAUMBI, B YACTHOCTH, TIPH TUIAHUPOBAHUH U IPOBEACHUN XUMHUYECKOTO IKCIIEPUMECHTA;

BOCITUTAHUE y 00yJaronuxcs YOSKIEHHOCTH B TYMaHUCTHYECKOW HAIIPABICHHOCTH XMUMHUH, €€ BAXKHON POJIHM B PEIICHUH TI100aTbHBIX
npo0JIeM PAIMOHATBHOTO TPHPOJIONOIB30BAHMS, TOMOTHEHHUS SHEPreTUYCCKUX PECYPCOB W COXPAHEHUS TPUPOHOTO PaBHOBECHS,
OCO3HAHUS HEOOXOAMMOCTH OEpPEKHOTO OTHOIICHUS K MPHPOJIE M CBOEMY 3IIOPOBBIO, & TAaKKe MPHOOPETEHHS OIbBITAa WCIOJIb30BAHHUS
MOJTYYCHHBIX 3HAHUH JIJISl TIPUHSATHS TPAMOTHBIX PEIICHUH B CUTYaIIUsX, CBI3aHHBIX C XUMUYCCKUMH SIBJICHHUSIMH.

B y4ueOHOM TUTaHE CcpemHero oOmiero oOpa3oBaHUsS MPEAMET «XUMHUs» 0a30BOTO YPOBHS BXOJIUT B COCTaB IMPEJAMETHON oO0jacTw
«EcTecTBeHHO-HAYYHBIC TIPEIMETHIY.

Oo011ee 4Kco YacoB, OTBEAEHHBIX JIsl U3YUCHHs] XUMUH, Ha 0230BOM YPOBHE CpEHETO O0IIero 00pa3oBaHus, COCTaBISIET 68 YacoB: B
10 knmacce — 34 yaca (1 yac B Henento), B 11 kinacce — 34 gaca (1 4ac B HeIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKAS XUMUA

Teopernueckue 0CHOBBI OPraHUYeCKON XUMUH

[IpeameT opraHn4eCcKON XUMHUHN: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B IIOJIYYCHUHU HOBBIX BEILIECTB U MaTEpUaAOB. Teopus CTpoeHUs
opranuueckux coenuHeHuid A. M. bytiepoBa, e€ ocHoBHbIE MosoxkeHUs. CTpyKTypHble (OPMYJIbI OPraHMYECKHX BellecTB. ['omosorus,
n3oMepusi. XUMHUYECKasl CBSI3b B OPraHUYECKUX COEAMHEHMIX — OJMHAPHBIC U KPaTHBIE CBA3H.

[IpencraBnenue o kiaccuduKalMy oOpraHMYEecKUX BemiecTB. HomeHknaTypa oOpraHMYECKHMX COEIMHEHUH (cucTeMaTudeckas) u
TPUBHAIIbHBIC HA3BAaHUs BAXKHEHIINX MTPEICTABUTENICH KJIIACCOB OPraHUYECKNUX BEIECTB.

OKCIIepUMEHTaIbHbIE METO/bl M3y4YeHMs BEIIECTB M HX IPEBPALLEHHUM: O3HAKOMIIEHHE C 00pa3llaMu OpPraHWYEeCKHX BEIIECTB U
MaTepuallaMid Ha UX OCHOBE, MOJICJIMPOBAHNE MOJIEKYJl OPraHUYECKHUX BEIECTB, HAOIIOACHUE U OMHCAHNE IEMOHCTPAIMOHHBIX OIBITOB IO
NPEBPALLEHUIO0 OPTaHUYECKUX BEILIECTB MPU HarpeBaHUM (IJIaBJIeHUE, 00yriIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJNKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTMUYECKUH psill. MeTaH U 3TaH — NpocTeiine MpeICTaBUTENN AJIKaHOB: (DU3MUECKUE U XUMUYECKHUE
CBOICTBA (peaklMy 3aMeIleHUs U TOPEHUs ), HaXOKIEHUE B MPUPOJIE, IOJTyUYEeHUE U MPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTUYECKUN psAl. DTUJIEH U MPONWIEH — MPOCTEHIINE MpPEICTAaBUTEIN AJIKEHOB: (pU3MUecKue u
XMMHUYECKHE CBOWCTBA (PEaKLMU THAPUPOBAHNUS, TAJIOTEHUPOBAHMS, TUAPATALIMHI, OKUCIEHUS U TIOJUMEPHU3ALIMN ), TOJTy4EHUE U IPUMEHEHHE.

Ankanuensl: 0yragueH-1,3 u metunOyraaueH-1,3: crpoeHne, BaXHEHIIINe XUMUYECKUE CBOMCTBA (peakius monumepusaiun). [lomydenue
CUHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: cOCTaB U 0COOCHHOCTH CTPOCHHUS, TOMOJIOTHUECKHH psi. ALIETUICH — MPOCTEHIINIA TpeICTaBUTENb AIKUHOB: COCTaB, CTPOCHHUE,
¢u3nveckre 1 XUMUYECKHe CBOMCTBA (PeaKIMK THIPUPOBAHUS, TAJIOTCHUPOBAHMS, THIPATALINHU, TOPEHHSI ), TIOTYUCHHE U TIPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, pu3ndecKkue U XMMHUECKHE CBOMCTBA (peakUWy TajJOT€HUPOBAHMS W HUTPOBAHUS), MOJyYCHUE U
npuMeHeHue. Tonyon: cocmas, cmpoenue, guzuueckue u XumuiecKue ceolucmea (Peakyuu 2ai02eHUpOsanus U HUMpO8aHus), noayierHue u
npumenerue. TOKCUYHOCTb apeHOB. [ eHeTUYECKasd CBA3b MEXAY YIIIEBOIOPOJAMH, ITPUHAUIC)KAIIUMH K Pa3JIMYHBIM KJIACCaM.

[IpuponHble UCTOYHHMKHU YTIIeBOAOpoaAoB. Ilpuponnsiii Ta3 u momyTHble HedTsHble razbl. Hedts u e€ mpoucxoxnaenue. CrocoOsl
nepepaboTKu He(TU: NEPEroHKa, KPEKUHT (TepMUYECKHM, KaTanuTuyeckuil), nuposns. [Ipoaykrsl nepepaboTku He(TH, UX PUMEHEHHE B
IPOMBIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ POJYKTHI €ro nepepadoTKu.



DKCHepUMEeHTaJIbHbIe METO/bl M3YUYECHUS BEUIECTB W MX IMPEBpAIICHUI: 03HAKOMIJICHHE C 00pasllaMH IIacTMAacC, KayuyyKOB U PE3HHBI,
kosutekiuu «HepTs» U «YT01b», MOJETHMpPOBAHNE MOJIEKYI YIIIEBOIOPOAOB U rajJoreHONMPOU3BOAHBIX, TPOBEICHNE MPAKTUYECKON PabOThI:
NOJIy4YE€HUE ITHIIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérurlie 3agaun.

Brruncnenusi mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEaKluu IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOAHBIX BEIIECTB MM MPOAYKTOB PEAKIINN).

Kuciaopoacoaep:xamnue opranudeckue coeIUHEHUs

[IpenenvHble OJHOATOMHBIE CHUPTHI. METaHON W ATAHOJN: CTpOeHHUe, (U3MUecKHe M XMMHYECKHE CBOMCTBA (peakiMH C aKTUBHBIMHU
MeTaJlJlaMU, TAJIOT€HOBOJOPOIaMH, TOpEHUE), TpUMEeHeHne. BoiopogHbie CBs31U MEX Ty MOJIEKYJIaMU CITUPTOB. J{eficTBHe MeTaHOIa ¥ ATaHOJIa
Ha OpPraHM3M YeJIOBEKa.

MHoOroaTOMHBIE CIUPTHL. DTUIICHTIIUKOIb U TJIMIEPUH: CTPOEHUE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO MIETOUHBIMU
METaJulaMHi, KaueCTBEHHAas pEeaklus Ha MHOroaToOMHble chnupThl). JleiicTBue Ha opraHu3m denoBeka. [IpumeHeHue rnuiepuHa u
STUJICHTJIUKOJIS.

@eHo: CTpOeHUE MOJIEKYIbl, PU3NYECKHUE U XUMHUECKHe cBoMCcTBA. TokcMYHOCTh (eHona. [Ipumenenue penona.

Anbnerunel U kemonvl. OOpManbAETH, alETANbICTU: CTPOCHUE, (U3NYECKHMEe M XMMHUYECKHE CBOMCTBa (pEakUu OKHUCICHHS |
BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKLINN), I0JYyYEHUE U IIPUMEHEHHUE.

OnHOOCHOBHBIE ITpeIeTbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbHHASI U YKCYCHAs! KUCJIOTHI: CTpOeHHE, (PU3NUYECKHEe U XUMUYECKUE CBOMCTBA
(cBoiicTBa, oOmIME A Klacca KHUCIOT, peakius sTepuduxanuu), nojaydyeHue U npumeHeHue. CreapuHOBas M OJEHMHOBAs KHUCIOTHI Kak
NPEJCTABUTEIH BBICIINX KApOOHOBBIX KUCIIOT. Mbljla KaK COJIM BBICIIUX KApOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBUE.

CrnosxHble 3pupbl KaK MPOU3BOJAHbIE KAPOOHOBBIX KUCIOT. ['naponu3 cnoxubix 3¢gupos. XKupsl. ['naponus xupos. [Ipumenenue xxupos.
buonornueckast posib KUPOB.

VYreBosl: cocTaB, Kiaccu(uKaius yriieBojgoB (MOHO-, M- U MOJUcaxapuabl). [ TI0Ko3a — MPOCTEHIIMIT MOHOCAXapu: OCOOEHHOCTH
CTPOEHUST MOJICKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3ammo/ieiicTBre ¢ ruapokcuom mean(ll), okucnenne aMMuagyHbIM pacTBOPOM
okcuaa cepedpa(l), BocctaHOBiIEHHE, OpOKEHUE TIIOKO3bl), HAXOXICHHE B MPUPOJIE, MPUMEHEHHUe, Ouosoruyeckas poib. POTOCUHTES.
®pyKTO3a KaK U30MEP IIFOKO3BI.

Kpaxmain n nemnono3a kak npupoiHbie noaumepsl. CTpoeHne Kpaxmalia U HeJuToa03bl. Pu3nueckue 1 XMMUYECKUE CBOMCTBA KpaxMana
(ruaponu3, Ka4ecTBEeHHAs! peaKIMsl C HOJA0M).

DKCHepuMEeHTaJIbHble METOJbl M3YyUEHHUs BEIIECTB M MX MpEBpAIICHHI: NMpoBeAecHUE, HAOMI0/IEHUE U OMUCAaHUE JEMOHCTPAIMOHHBIX
OMBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIUU OJJHOATOMHBIX CIIUPTOB (OKHUCIIEHHE ITaHoIa okcuoM Meau( 1)), MHOroaTOMHBIX CHUPTOB
(B3auMoeiicTBre rimiepuHa ¢ ruapokcuaoM meau(ll)), anprerunoB (OKUCIIeHHe aMMUAYHBIM pacTBOpoM okcua cepedpa(l) u rumpokcumom
meau(ll), B3aumoelicTBre Kpaxmaina ¢ H0JI0M), IPOBEACHNUE MTPAKTUYECKOM pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3amaun.




Boruncnenuss mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA HIIM IMPOJYKTa PEAKIUU IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO M3 UCXOAHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

A3zoTcoaepKame OpraHndecKue COeTNHEHHS.

AMUHOKHCTIOTBI Kak aM(OTepHble OpraHuYeckue coenuHeHus. Puznyueckue MU XUMUYECKHE CBOWCTBA aMHHOKHCIOT (Ha TMpuMepe
rnuiuHa). buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTusl.

benkn kak mpupogHBIE BHICOKOMOJIEKYISpHBIE coenuHeHus. [lepBudHas, BTOpUYHAas M TPETHYHAS CTPYKTypa OENKOB. XUMHYECKHUE
CBOICTBa OEIKOB: THAPOJIN3, J€HATYpalsl, KAUECTBEHHbIE PEaKMU Ha OEJIKU.

OKCTepUMEHTaJIbHbIE METOAbl W3Y4YEHHsS BEUIECTB M HMX MPEBpAlllCHUi: HAONIOJACHHE M OINUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB:
JeHaTypalys 6eIKOB IPU HArpeBaHUU, IIBETHBIC PEAKIIUU OEIKOB.

BbicokoMoJieKyJISIpHBIE COeTHHEeHHU S

OcCHOBHBIEC TIOHATHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEpU3aIlii,
cpenHss MoJieKysipHasi Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSTMHEHUI — TTOTMMEPHU3aIUs U TIOJTUKOHICHCAIIHSL.

DKCIIepUMEHTAIbHBIE METOABl M3YYCHHUS BEIIECTB M MX IMPEBPALICHHUNA: O3HAKOMIJICHHE ¢ 0Opas3lamMH MPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH, TUTACTMAcC, KayIyKOB.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBS3€H MPHU M3y4YEeHUH OopraHuueckoil xumuu B 10 Kiacce OCYIIECTBISETCS 4Yepe3 UCMOJb30BaHHE Kak
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHUH, TaK W TOHATHH, SBISIOMUXCA CUCTEMHBIMH JUIS OTIENBHBIX MPEIMETOB €CTECTBEHHO-HAYYIHOTO
IUKJIA.

OOuue ecTecTBEHHO-HAy4YHbIE MOHATHUS: SBJICHHE, HAay4HBIM (aKkT, TUHOTE3a, 3aKOH, TEOpUs, aHAIMW3, CHUHTE3, Kiaccudukamms,
NePUOINIHOCTH, HAOIOICHIE, U3MEPEHUE, DKCTIEPUMEHT, MOJICIIUPOBAHNE.

dwusmka: MaTepus, SHEPTHS, Macca, aTOM, SJIEKTPOH, MOJIEKYJIa, JHEPTETUIECKUI YPOBEHbB, BEIIECTBO, TENI0, 00hEM, arperaTHOE COCTOSTHHE
BEIIECTBA, PU3NUYECKHUE BETMUYMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: knerka, opranusm, O6mocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHUHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (OeNKw,
YTJIEBOJIBI, KUPBI, (HEPMEHTHI).

I'eorpadus: MuHepabl, TOPHBIE TOPOIBI, MTOJIE3HBIE HCKOMIAeMbI€, TOIUIMBO, PECYPCHI.

TexHomorus: NuIEeBbIe MPOAYKThI, OCHOBBI PAllHOHAIBHOTO MUTAHUS, MOIOIIHE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MTPETaparsl,
MaTepHUallbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKAS XUMUSA



Teopernueckue 0CHOBBI XUMHH

XUMUYECKUN 37eMeHT. AToM. Sapo aroma, M30TOMbl. DJIEKTPOHHAs 0000YKa. DHEPreTHUYeCKHe YpPOBHU, MOAYPOBHHU. ATOMHBIC
opOutamy, S-, p-, d- anemeHTh. OCOOCHHOCTH PACIIPEICIICHHS IIEKTPOHOB IO OPOUTAIISIM B aTOMaX JJIEMEHTOB TIEPBBIX YETHIPEX TEPHOIOB.
DneKTpoHHAas KOH(UTypalusi aTOMOB.

[lepuonnueckuii 3akoH u llepuogmueckast cucrema xumuyeckux snemeHToB JI. WM. MengeneeBa. CBA3b MEPHOJUYECKOrO 3aKOHA U
[Tepuoanueckoit cucrembl xumuueckux snemeHToB J[. M. MengeneeBa ¢ COBpeMEHHOM Teopuel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHS CBOMCTB XMMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX MMM HPOCTBIX MU CIIOKHBIX BELIECTB IO TpyINaM M NepuojaMm. 3Hau€HHUe
MEPUOIMYECKOT0 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemecTBa. XUMHUCCKasl CBSA3b. BUIbI XUMUYECKOH CBSI3U (KOBAJCHTHAs HETIOJSpPHAs M MOJIIPHAs, NOHHAS, METATHYCCKas ).
Mexanu3mbl 00pa30BaHUsS KOBJICHTHOW XUMHUYECKOW CBsi3u (OOMEHHBIM U JOHOPHO-aKIENTOpHBIN). BomoponHas cBsizb. BaneHTHOCTH.
OneKTpoOTPULIATENBHOCTh. CTeNeHb OKUCIeHUs. IOHbBI: KaTHOHBI U aHUOHBI.

BemiecTBa MONEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOCHHUSI. 3aKOH MOCTOSHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIUNIMYECKUX PELIETOK.
3aBUCHMOCTH CBOMCTBA BEILIECTB OT TUIA KPUCTAIINYECKON PEIIETKY.

[TonsiTHEe 0 nUCcHEpCHBIX cucTeMax. VICTHHHBIE U KOJUIOWIHBIE pacTBOPBI. MaccoBast 101l BEIECTBA B pacTBOPE.

Knaccudukamnus Heoprannueckux coenuHeHud. HoMeHKIaTypa HEOpraHMYecKuX BellecTB. ['eHeThyeckas CBsI3b HEOPraHMYECKHX
BEILECTB, IPUHAJICKAIIUX K PA3JIMYHBIM KJIACCaM.

Xumunueckas peakuus. Knaccudukanus XMMUYECKMX peaklyid B HEOPTaHUYECKON M OpraHMYeCKOW XUMHUHU. 3aKOH COXPAaHEHHUS MacChl
BEILECTB, 3aKOH COXPAaHECHUS U IIPEBPALLICHUS YHEPTUU IIPYU XUMUUYECKUX PEaKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3INYHbIX (pakTOpoB. OOpaTUMBbIE peakiuu. XuMuieckoe paBHoBecre. DakTophl, BIUAIOMINE HA
COCTOsIHME XUMHu4ecKoro paBHosecus. [Ipunnun Jle llarense.

OnextponuTndeckas aucconuanus. CunbHble M cliadble AeKTponuThl. Cpela BOJIHBIX PAcTBOPOB BEIIECTB: KHCIas, HEUTpaibHaf,
LICJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUN.

DKCHepruMEeHTaJIbHble METO/bl M3YUYECHHUSI BEIIECTB U UX MpEeBpalleHUit: 1eMoHcTpauus Tadnun «llepuoandeckas cucreMa XUMUYECKUX
anemenToB JI. M. MenneneeBa», u3ydeHHEe MoOJENEH KPUCTAIUTMUECKUX PEIIETOK, HAONIO/EHHE M OMHMCAaHWE JAEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3fio’KeHHE MEPOKCHIa BOAOPOAA B MPUCYTCTBUU KaTalu3aTopa, OMPEAETICHHE CPeIbl PACTBOPOB BEIIECTB C
MOMOUIBIO YHUBEPCATBHOTO MHANKATOPA, pEaKIIMM MOHHOTO 0OMEeHa), MPOBe/IeHnEe MPaKTHUYeCKol paboThl «BnusHue pa3nuyHbix GakTopoB
Ha CKOPOCTh XUMHUYECKON PEAKLINN.

Pacuérnble 3amaun.

Pacuérel o ypaBHEHMSAM XMMHYECKHX DPEAKLHUM, B TOM YHUCJIE TEPMOXUMHUYECKHE PACUEThI, pACUEThl C HCIIOJIb30BAHUEM ITOHSATHS
«MaccoBasi J0JIs BEIIECTBAY.

Heopranuueckass XuMus



Hemeramnel. [Tonoxenue nemetamnoB B [lepronudeckoi cucreme xumudeckux snemento J[. . MenzaeneeBa u 0cCOOEHHOCTH CTPOCHHUS
aToMoB. OU3NYECKHE CBONCTBA HEMETAIIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u yrieposaa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETANIOB (FaJlOT€HOB, Cephl, a30Ta, (hocdopa, yriaeposia U KpeMHHUS) U KX COCTMHEHUM (OKCUIOB,
KHUCITIOPOJICOACPKAIIMX KUCIIOT, BOAOPOIHBIX COCTUHEHUN).

[IpuMeHeHne Ba)XHENIIIMX HEMETAIUIOB U UX COCIMHEHUI.

Mertamnel. Ilonoxenue meramioB B Ilepmonnueckoit cucteme xumuueckux anemeHToB [I. M. MenneneeBa. OcoOEHHOCTH CTpOEHUS
AJIEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOmime ¢usndeckue cBoWcTBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUM Pl
HaIPsSHKEHU METAIIJIOB.

XHWMHUYECKHE CBOWCTBA BAKHEUIWX META/UIOB (HATpUM, KA, KaJbI[MH, MarHUi, aJlfOMAHHUMA, IIUHK, XpOM, JKEJIe30, MEIb) U HX
COCIMHECHUM.

O6mmue crocoOsI moydeHus: MetayioB. [I[puMeHeHne MeTalIoB B OBITY U TEXHHUKE.

DKCHepUMEHTaJIbHbIE METOJbl HM3YUYEHHS BEIIECTB M HMX MPEBpAIllEHUN: H3y4YeHHE KOJUICKINH «MeTamnsl U CIUIaBbl», 00pa3loB
HEMETAJUIOB, pEIICHHE OSKCIEPUMEHTAIbHBIX 3a/ad, HAOJIOJICHHWE U OINHUCAHWE JEMOHCTPAIMOHHBIX M JA0OpPATOPHBIX OIBITOB
(B3anMOIeHiCTBUE THAPOKCH 1A aTIOMUHUS C PACTBOPAMH KUCIIOT U IIEJI0YEH, KAYECTBEHHBIC PEAKIIMN Ha KATUOHBI METAJJIOB).

Pacuérnbie 3agaun.

PacuéTpl mMacchl BemecTBa Ui 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU OO0BEMY OJIHOTO M3 yYaCTBYIOUIUX B
peaKkIu BeIeCTB, pacy€Thl MacChl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus U KM3Hb

Ponb xuMuu B oOGecriedeHNH SKOJIOTUYECKOM, SHEPTETUUECKON U MUIIEBOM 0€30MacHOCTH, PAa3BUTHH MeIUIUHBL. [loHATHEe 0 HayYHBIX
METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUM.

[IpeacraBnenus 06 OOUMX HAYYHBIX MPUHIIMIAX MPOMBIIIIEHHOTO MOTYyYEHUS BAXKHEHIITNX BEIIECTB.

YenoBek B MHUpE BEILIECTB U MATEPHAIOB: BAXKHEWIIME CTPOUTEIIBHBIE MAaTEpHANIbl, KOHCTPYKIIMOHHBIE MaTEpUaJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTEPHAIIBI JIJIS DJIEKTPOHUKH, HAHOMATEPHAIIbI, OPraHUYECKHUE U MUHEPAILHBIC YI0OPCHHSL.

XuUMHS ¥ 3I0POBBE YEJIOBEKA: MPaBUJIa UCTIOIB30BaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia 0€30MacHOT0 UCTIOIb30BaHUS MPErnapaToB
OBITOBOM XMMHH B IIOBCEAHEBHOM KU3HH.

MesnpeaMeTHbIE CBA3H.

Peanuzamusi MeXnpeaMETHBIX CBsI3ed MpU HU3YYeHUW OOIeld W HeopraHuuecko xuMuM B 11 Kiacce OCYIIECTBIsSETCS uepes
UCIIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATUMN, TaK M TOHSATUH, SBISIONIUXCS CHUCTEMHBIMHU IJi OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC MOHSATHUS: HaYYHBINA (DAKT, TUIIOTE3a, 3aKOH, TEOpHs, aHATIN3, CHHTE3, KiacCu(UKAIMs, IEPUOIUIHOCTD,
Ha0JI0/IeHre, YKCIIEPUMEHT, MOJIIMPOBAHKE, U3MEPEHUE, IBJICHUE.



@dusmnka: mMatepus, JHEpIrus, mMacca, aToM, 3JIE€KTPOH, IPOTOH, HEUTPOH, UOH, U30TON, PAJINOAKTUBHOCTb, MOJIEKYJIA, SHEPreTHUECKUI
YPOBEHb, BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, PU3NUECKUE BEIMUMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHusM, 3KkocucTema, ornocdepa, Makpo- 1 MUKPOIJIEMEHThI, BATAMUHBI, OOMEH BEIIECTB B OPTaHU3ME.

["'eorpadust: MuHEpabl, TOPHbIE TOPO/IbI, IT0JIE3HbIE HCKONIAeMBbIE, TOIUIUBO, PECYPCHI.

TexHomorusi: XUMHUYecKass HPOMBIIUIEHHOCTb, METAJUIYprHsi, NPOU3BOJCTBO CTPOUTEIBHBIX MAaTEPHUAJIOB, CEIbCKOXO3SICTBEHHOE
IPOU3BOJICTBO, NHIIEBas IMPOMBIIUIEHHOCTh, (hapMaleBTUYECKass MPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETHYECKHX IPENaparTos,
IIPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepUasIoB, 3JI€KTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

IVDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMW HA FA30BOM YPOBHE CPEJIHET'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pe3yjbTaTaM OCBOEHHUS OOYYAIOIIMMHKCS TMPOTpaMM CpeIHero oomero obpazoBaHUs
(ITMYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM). HaydHo-MeToarYecKol OCHOBOH JuIsl pa3pabOTKU TUIAHUPYEMBIX PE3YJIBTATOB OCBOCHUS
MPOrpaMM CPEAHETO OOIIET0 00pa30BaHMS SIBISCTCS CHCTEMHO-ACITSIIBHOCTHBINA TTOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-NIEATEILHOCTHBIM TOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MpeaMera «XUMHs» Ha
YPOBHE CpEIHEro 001Iero 00pa3oBaHUs BBIJCICHBI CJICTYIOIINE COCTABIISIONIHE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCUHCKON TpakJTaHCKOW HWICHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAaMOCTOSITEIIBHOCTH U
CaMOOIIPeICTICHUIO;

HaJU9IMe MOTHBAIIUU K OOYYCHHIO;

IIEJICHANPABJICHHOE Pa3BUTUE BHYTPECHHUX YOCKICHUH JTMYHOCTH Ha OCHOBE KITFOUCBBIX IIEHHOCTEH M UCTOPUUYCCKUX TPATUIIUN 0a30BOM
HayKU XHUMHH,

TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIUXCSl PYKOBOJCTBOBATHCS B CBOCH JCSITEILHOCTH IIEHHOCTHO-CMBICIIOBEIMU YCTaHOBKAMH,
MPUCYITUMH [IEJIOCTHOW CUCTEME XUMHUUYECKOTO 00pa30BaHUs;

HaJIMYMEe TPABOCO3HAHUS SKOJIOTHICCKOW KYJIbTYPhI H CITOCOOHOCTH CTABHUTh IIEJIU M CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeIMeTa «XWUMHUS» JOCTUTAIOTCS B €AMHCTBE y4eOHOW M BOCIHTATEIBHOW JESTEIBHOCTH B
COOTBETCTBUU C TYMAHUCTHYECKUMH, COITMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH ¥ HJI€aJIlaMU POCCUHUCKOTO TPaKIaHCKOTO
o01IecTBa, NPUHATHIMHA B OOIIECTBE HOPMAMH M TPABUIIAMH MOBEACHHS, CIIOCOOCTBYIONIMMH IMPOIIECCAM CaMOIO3HAHMS, CAMOPA3BUTHUS U
HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTH 00YJarOIINXCA.

JIM4HOCTHBIE PE3YNBTATHl OCBOCHUS MPEAMETa «XUMHUS» OTPAXKAIT CHOPMHUPOBAHHOCTH OIBITA IMO3HABATEIHLHON WM MPAKTHYECKON
JESITETLHOCTH 00YYArOIIUXCS 110 peaIU3aliy IPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YMCIIC B YaCTH:



1) rpa:xIaHCKOro BOCIIUTAHUA:

OCO3HaHUS 00YYAIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaXXEHUS K 3aKOHY U MPaBOIOPSIIKY;

MPEACTaBICHUS O COLIMANBHBIX HOpMaX U MPaBHIIaX MEXITUYHOCTHBIX OTHOUIEHUN B KOJIJICKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JEATEIbHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB, PEIICHUH YYeOHBIX U MMO3HaBaTEIbHBIX 3a]1a4,
BBIIIOJIHEHUN XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHThI APYTUX MPU aHAIN3€ Pa3IUYHBIX BUJIOB y4eOHOMU
NEeSATeTbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMUS:

LIEHHOCTHOTO OTHOILIEHUS K UICTOPUYECKOMY M HAYYHOMY HacCJIeIMI0 OT€YECTBEHHON XUMUU;

YBaKEHHUSI K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTHUECKOTO MPUMEHEHUS XUMUU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAYKH
€CTh Pe3yNbTaT AJIUTEIbHBIX HAOMIOICHH M, KPOTIOTIUBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSTHHOTO TPY/1a YYEHBIX U TPAKTUKOB,;

WHTEpeca ¥ MO3HABATEIHHBIX MOTHBOB B TIOJYYEHUHU U MOCIEAYIONIEM aHaIn3e MHPOPMAIIUU O MEPEIOBbIX TOCTIKEHHUSIX COBPEMEHHOM
OTE€UYECTBCHHOM XHUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHMsI, STUUECKOT0 TTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMHU, U MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHPYSICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIIEHHMBATh CBOE TMOBEJCHUE W TMOCTYNKHA CBOUX TOBAPHUIICH C MO3UIIUA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE
MOCJIEICTBUI ATUX MOCTYIKOB;

4) GpopMHUPOBAHUSA KYJbTYPbI 310POBbS:

MMOHUMAaHUsI IIEHHOCTEH 3J0pOBOTO W 0Oe30macHoro obOpasa KM3HU, HEOOXOIWMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY
(U3HUECKOMY H IICUXUYECKOMY 3JI0POBBIO;

COOJIOZICHUS TIPaBIJI OE30TaCHOTO OOpAIICHHS C BEIIECTBAMHU B OBITY, ITOBCEIHEBHOM )XKM3HU U B TPYIOBOH JIEITEILHOCTH,

MMOHUMAaHUSI [ICHHOCTH TPABUJ UHANBUIYAIHHOTO M KOJUICKTUBHOTO 0€30MacHOTO MOBEJACHUS B CUTYAIHMSIX, YIPOXKAIOIINX 3I0POBBIO U
JKU3HHM JIFOJICH;

OCO3HAHHUS MOCJIEICTBUNA U HENMPHUSITHSI BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS ATKOTOJISI, HAPKOTHKOB, KypEHUs);

5) TpyaoBOro BoCIUTAHUSA:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIbCKON €SI TEIbHOCTH, OOIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYrUX BUAAX
NEeSATEeTbHOCTH;

YCTAHOBKM Ha aKTUBHOE YYaCTHE B PEIICHUU MPAKTUUECKUX 3a]]a4 COLIMAIbHON HAIMPABIEHHOCTH (B paMKaX CBOETO KJIAcca, IITKOJbI);



MHTepeca K MPaKTUYECKOMY M3YyYEHHIO Mpo(deccuil pa3inyHOro poja, B TOM YHCIIE Ha OCHOBE NPUMEHEHHs NPEIMETHBIX 3HAHWU 110
XUMUH;

YBaXXEHUS K TPYAY, JIIOASIM TPYya U pe3yJibTaTaM TPYAOBOU JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYaJbHOM TpaeKTOpuM oOpa3oBaHMs, Oynylied nmpodeccuu M pealn3anuud COOCTBEHHBIX
’KU3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUHU, UHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0J10rM4ecKOro BOCIIMTAHUSA:

HKOJIOTMUECKH LI€TIECO00PAa3HOr0 OTHOLIEHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHMMAaHUS TJIO00AJBHOTO XapakTepa 3KOJOTHYECKHUX MpoOiIeM, BIUSHHUS 3KOHOMHUYECKHX IPOLECCOB HA COCTOSIHME MPHUPOIHOW U
COLIMAJILHOW CpEJIbI;

OCO3HAaHUS HEOOXOAMMOCTH UCIIOJIB30BAHUS TOCTHKEHUN XUMHH JIJIs1 pEIIEHUS] BOIPOCOB PallMOHAIIBHOTO TPUPOI0IIOIb30BAHMS;

aKTUBHOT'O HENPUATUS JNEUCTBUN, MPUHOCIIIMX BPEI OKPYKaIoIIEed MPUPOJHON Cpele, YMEHHUs MPOTHO3UPOBATh HEOJIAroNnpusiTHbIE
AKOJIOTMYECKHE MTOCIIEACTBHS NPEANPUHUMAEMBIX IEHCTBUN U IPEIOTBPAILATE UX;

HaJIM4YUs Pa3BUTOTO KOJOTMYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYphl, OMNbITA JEATEIbHOCTH SKOJIOIMYECKOW HAIpaBJIEHHOCTH,
YMEHHUSI PYKOBOJCTBOBAThCS MMHU B TMO3HABaTEIbHOM, KOMMYHUKATHBHOW W COIMAJIBHOW MPAKTHUKE, CIIOCOOHOCTH M YMEHHUS aKTHUBHO
MIPOTUBOCTOSITH UJICOJIOTHH XeMO(poOuu;

7) HEHHOCTH HAYYHOT' 0 MO3HAHMSL:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOLIECTBEHHOM MPAKTUKH;

MOHUMAaHMs CHeUMPUKA XUMUM KaK HayKHd, OCO3HaHHsS €€ posid B (POPMHUPOBAHMM PAMOHAILHOTO HAYYHOTO MBILIUICHMS, CO3JaHUU
LIEJIOCTHOTO IPEJCTaBICHUSI 00 OKPYXKAloIlleM MHUpE Kak O €IMHCTBE MPUPOJbI U YEIOBEKa, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U
pElIeHUH MPOOJIEM COXpaHEHUs TPUPOAHOIO PABHOBECHS;

yOEeKIEHHOCTH B 0COO0M 3HAYUMOCTH XUMUU JJI1 COBPEMEHHOM LIMBWIIM3AIMH: B €€ TYMaHUCTUYECKOW HAlPaBICHHOCTH U BayKHOU poJin
B CO3/IaHUU HOBOM 0a3bl MaTepuUaIbHON KyJIbTYpHI, PELICHUU TTOOATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UEIOBEYECTBA — CHIPHEBOH,
HHEPreTUYECKON, MHUIIEBOH U HKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, OOECIEYCHMH YCIOBUH YCIENIHOTO TpyAa H
HKOJIOTMYECKH KOM(POPTHOM KU3HU KaKJI0TO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOIN IPaMOTHOCTU: MOHUMAaHHUSI CYITHOCTH METOJ0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH
MCTIOJIb30BaTh MOTy4YaeMble 3HAHUS JJISl aHAIM3a U OOBSICHEHHUS SBJICHUI OKPYKAIOLIETO MUPA U MPOUCXOASIIUX B HEM U3MEHEHHUN, YMEHHUS
nenath 000CHOBaHHbBIE 3AKIIOYEHUSI HA OCHOBE HAYUYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSATEIBHO MCIIOJIb30BATh XMMUYECKUE 3HAHUS ISl peIlieHUs TPOOJIeM B peallbHbIX )KU3HEHHBIX CUTYalMsIX;

MHTEpECca K MO3HAHUIO M HUCCIIEA0BATEIBCKON A TEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K AaKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUH 110 XUMUU B
COOTBETCTBUU C )KU3HEHHBIMU IOTPEOHOCTSIMU;



MHTEpeca K 0COOCHHOCTSIM TPy/a B pa3IUYHbIX cepax mpodhecCHOHAIBHON AeSITeTbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATHBI

MeramnpeaMeTHbIe pe3yJbTaTbl OCBOEHUS YUYEOHOT0 MpeIMeTa « XUMUS» Ha YPOBHE CPEAHEro 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HAYMMBIC TSI (POPMHPOBAHHMS MHPOBO33PEHUsI OOYUYAIOIIMXCS MEKIUCIHUIUIMHAPHBIE (MEXIpeIMETHbIC) OOIeHAaydHbIC IOHSATHSI,
OTpaKaloIKe IEJOCTHOCTh HAYYHOM KapTHUHBI MUpPA M CHCIU(HUKY METOIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus,
BEILIECTBO, SHEPIHs, SIBICHUE, MPOIECC, CUCTEMa, HaYYHBIM (aKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TECOpPHUS, UCCIIEIOBAHHUE,
Ha0II0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUe);

YHUBEpCaJbHbIC yUeOHBIE JeHCcTBHs (TO3HABaTElIbHBIC, KOMMYHHKATHBHBIC, PETYJISATHBHBEIE), oOecreunBaromye (GopMupoBaHue
(YHKIMOHAIBHONW TPAaMOTHOCTH U COIMAIBHONM KOMIETEHIIUN 00YyYaloInXCs;

CIIOCOOHOCTBH O0YYaIOIINXCS UCIIOIB30BaTh OCBOCHHBIE MEXIUCIIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEpCAJIbHbBIE YUeOHbIC
JIEHCTBHSI B TIO3HABATEIFHOM M COIMANIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPaXalOT OBJIAJICHHE YHUBEPCAIbHBIMH YUeOHBIMH TI03HABATECIbHBIMA, KOMMYHHUKATUBHBIMH U
PEryIsSATUBHBIMU ICUCTBUSIMH.

OBJiajieHHe YHHBEPCAJbHBIMH YU4eOHBIMU MO3HABATEILHBIMHY IEHCTBUSIMMN:

1) 0a30BbI€e JIOTMYECKHE AeICTBUSA:

CaMOCTOSITEILHO (POPMYITUPOBATH U aKTyaTU3UPOBAThH MPOOJIEMY, BCECTOPOHHE €€ paccMaTpHUBATh;

OTIPENETsATh IENN JEATeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU UX JOCTHXKEHHUS, COOTHOCUTH PE3yJbTaThl JESITEIHHOCTH C
MOCTaBJICHHBIMU 11EJISIMU;

HCII0JIb30BATh MPU OCBOCHUM 3HAHUM MPHUEMBI JIOTUUECKOTO MBIIICHUS — BBIICJISITh XapaKTepHbIC MPU3HAKYA TMOHATHI U yCTaHABJIMBATH
WX B3aMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE TOHITHS 1)1 OOBSICHEHHS OTJICTbHBIX (PAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUU IS KJIACCU(PUKAIIMK BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh TPUUMHHO-CIICICTBEHHBIE CBSI3M MEXY U3YyYa€MbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKJICHMs (MHIYKTUBHBIC, NCIYKTHBHBIC, MO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B
paccMaTprBaeMbIX SBJICHUSIX, POPMYITHUPOBATH BHIBOBI U 3aKITFOUCHUS,

MPUMEHITh B TIPOIECCE TMO3HAHMS, UCIOJb3yeMble B XHMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, MPeoOpa3oBHIBATH MOIEIHHBIC
MPEICTaBIICHUS] — XUMUYECKUN 3HAK (CUMBOJI) 3JIEMEHTA, XUMUYECKast popmysia, ypaBHEHNE XUMHUUECKON PEaKIIUU — P PEIICHUH YIeOHbBIX
MMO3HABATEIBHBIX M MPAKTUYECKUX 3aJlay, MPUMEHATh Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHHUS JIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKIIHil.

2) 0a3oBbIe HCCIeA0BATEIbCKHE AeliCTBUSA:

BJIaJIETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIINA;



dbopmMynHupoBaTh IEIU W 3aJayd HCCJIEAOBAHUS, HCIIONB30BaTh IMOCTABICHHBIC W CAMOCTOSTEIBLHO CHOPMYIHPOBAHHBIE BOMPOCH B
KauyeCcTBE MHCTPYMEHTA MO3HAHUS M OCHOBHI JUIsI (JOPMHUPOBAHMS TUITOTE3BI 11O TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

BIIAJICTh HaBBIKAMHM CAMOCTOSITEIIBHOTO TUTAHUPOBAHUS W TPOBEICHUS YYCHUUYECKHUX HKCIEPHUMEHTOB, COBEPIICHCTBOBATH YMCHHS
HAOJIFO/IaTh 32 XOJO0M TPOIIECcca, CAMOCTOSITEIIEHO TTPOTHO3UPOBATE €ro pe3ynbTar, GopMyIupoBaTh 00OOMIEHUS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIM OTUYET O MPOACIIAHHON padoTe;

MPUOOPETaTh ONBIT YYCHHUECKOW HCCIICNOBATEILCKOM M TPOCKTHON JMEATCIHHOCTH, TMPOSBIATH CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TIOUCKY METOJIOB PEIICHUS MPAKTHICCKUX 3a/1a4, IPUMECHECHUIO PA3INIHBIX METOIOB ITO3HAHMSI.

3) padora ¢ ungopmanuei:

OPHUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(pOpManuu (HAy4YHO-TIOMYJIsIpHAs JIMTepaTypa XUMHUUYECKOTO COJICpKAHHUS, CIIPaBOYHBIE
nmocobusi, pecypchl MHTEepHETa), aHAIM3UPOBATh MHPOPMAIUIO PA3IUYHBIX BHJIOB M (OpPM MpeACTaBICHUS, KPUTHYCCKU OICHUBATH €€
JIOCTOBEPHOCTH U HEMIPOTUBOPECUNBOCTH;

dhopMyIHpOBaTh 3aMpOChl W MPUMEHATH Pa3IMYHBIC METOJBI MPU MOUCKE W OTOOpe MHQOpMaIHH, HEOOXOIUMON IJis BBHITIOJHECHHS
y4eOHBIX 33]1a4 OMPEICIEHHOTO THTIA;

MPUOOPETATh OMBIT UCTIOJIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH U Pa3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIFHO BBIOMPATHh ONTHMAIBHYIO (hOpMYy TIpeacTaBiIeHUS HHPOPMAUH (CXeMbl, rpaduKy, TAarpaMMbl, TaOJIUIIBI, PUCYHKHA H
Apyrue);

WCIIOJIb30BAaTh HAYYHBIH SI3bIK B KAUECTBE CPEJICTBA MTPH PabOTEe ¢ XMMHUYECKOW HH(POPMAIIUEH: TPUMEHATH MEKIIpeAMETHbIE ((pr3ndeckue
Y MaTeMaTH4eCKHEe) 3HAKU U CUMBOJIbI, POpMyJIbl, a0OpeBUaTypbl, HOMEHKIIATYPY;

HCITOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISTHOCTH.

OBJajieHNe YHUBEPCAJbHBIMIA KOMMYHHUKATHBHBIMH J1eliCTBUSAIMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOH TeMbl B XOJ€ Juajora W/WIW JUCKYCCHH, BBICKA3bIBATh WACH, (HOPMYIHPOBATH CBOM
MIPEITIOKEHUSI OTHOCUTEIHHO BBITIONHEHUS TTPEITIOKEHHOM 3a1a4u;

BBICTYNAaTh C TPE3CHTAIMEH pPe3yJbTaTOB TO03HABATEIBHONW JCSATEIILHOCTH, TIOJYYSHHBIX CAMOCTOSITENIBHO WJIH COBMECTHO CO
CBEPCTHHKAMU TIPY BBITIOJJHEHUU XUMHYECKOTO DKCIIEPUMEHTA, MPAKTUYCCKOW padOThI MO MCCIICIOBAaHUIO CBOWCTB M3ydaeMbIX BEIICCTB,
peanm3anuy yaeOHOTO MpoeKTa B (HOPMYIUPOBATH BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHBIX MUCCIICIOBAaHUI MTyTEM COTJIACOBAHUS TO3HIIMH B
X0J1e OOCYKIeHUSI 1 OOMEHA MHCHHSIMHU.

OBiajieHNe YHUBEPCAJBHBIMH PEryJATUBHBIMH JeHCTBUAMM:

CaMOCTOSITEIPHO TNIAHUPOBATh M OCYIIIECTBIISATH CBOIO MTO3HABATENBHYIO JIEATEILHOCTD, ONpeAesisisa e€ e U 3a/1aud, KOHTPOJIUPOBATh U
o Mepe HeoOXOIUMOCTH KOPPEKTUPOBATH MpeJIaraeMblil aJrOpUTM JCHCTBUI NP BBITIOJIHEHUN YYEOHBIX W HMCCIEOBATEILCKUX 3a7ad,
BBIOHMpaTh Hanbosee 3pPEeKTUBHBIN CIOCO0 UX PEHICHUs C YIETOM MOYICHHSI HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKUX PEAKIIHSX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOSH JEATEILHOCTH Ha OCHOBE CaMOaHaIn3a U CaMOOIIEHKH.



HNPEAMETHBIE PE3YJIBTATBI
10 KUIACC

IIpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca «OpraHuyeckasi XuMUsD OTPaXKaroT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUNA O XMUMUYECKON COCTaBIISIOIEH €CTeCTBEHHO-HAyYHOW KapTHHBI MUpA, POJIM XUMHUHU B MO3HAHUU
SBJICHUN TIPUPOABI, B GOPMUPOBAHUH MBIIUICHUS U KYJIbTYPbl JUYHOCTH, €€ (DYHKIIMOHAIBHONW IPaMOTHOCTH, HEOOXOIUMOM ISl peleHus
MPAKTUYECKUX 3a/1a4 U KOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 37J0POBBIO U IPUPOAHOMN CpEJIE;

BJIaJICHUE CUCTEMON XMMUYECKUX 3HaHUH, KOTOpask BKIOYAET: OCHOBOINOJIATAIOINE NOHATUS (XUMUYECKUNA JIEMEHT, aTOM, AJIEKTPOHHAs
000JI0OYKa aTOMa, MOJIEKYyJa, BAJIEHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, XUMHUYECKas CBs3b, CTPYKTYpHas Qopmyna (pa3BépHyTas H
COKpall€HHAas), MOJIb, MOJISIPHAs. Macca, MOJIIPHBIN 00bEM, YTIEepOaHBIA CKeNeT, GyHKIMOHANbHAS TpyNa, paauKail, U30Mepus, H30MEPHI,
TOMOJIOTHYECKHUM PsJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA M a30TCOAEPKALIUE COEIMHEHHUs, MOHOMEpP, MOJHUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUs); TEOPUH U 3aKOHBI (T€OpHs CTPOEHUS opraHmdeckux BemiecTB A. M. ByrnepoBa, 3akOH coXpaHEHUs
Macchl BEIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUECKHE 3HAHUS, JIeXKalllie B OCHOBE IOHUMAaHUS IPUYMHHOCTH
U CHUCTEMHOCTH XUMHUYECKUX SIBJIIEHUH, (PAKTOJIOrMYECKHE CBEIEHHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH U OE30MACHOM MCIOJIb30BaHUU
BOXHEHUIITNX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN €ATEIbHOCTH YEIIOBEKA;

C(OPMHUPOBAHHOCTh YMEHUU BBISABIATH XapaKTEpHble TNPU3HAKM TOHSATUH, YyCTaHABIMBAThb MX B3aUMOCBS3b, HCIOIbH30BAThH
COOTBETCTBYIOIINE MOHATHS [IPU OMKMCAHUU COCTaBa, CTPOCHHUS U MPEBPALLEHUN OPraHMYECKUX COeIMHEHU;

c(OPMHUPOBAHHOCTh YMEHHUI HUCIOJIB30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsI COCTABICHUSI MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamI€HHOW) (OpMyNl OpPraHMYECKUX BEIIECTB M YPAaBHECHHM XMMHUYECKUX PEAKIMHA, M3rOTaBIMBATH MOJEIH MOJEKYJ OPTaHUYECKHX
BELIECTB JJIs1 WIUTIOCTPALIMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

cOpMUPOBAaHHOCTh YMEHUH YCTaHABIMBATh MPHUHAAJICKHOCTh M3YUYCHHBIX OPraHWYECKHX BEUIECTB MO HX COCTAaBYy M CTPOCHHUIO K
OTpeNieIEHHOMY KJIacCy/TpymIe COeIWHEHHH (yriaeBOJOpObl, KHCIOPOJ M a30TCOJEpIKaIllMe COCIUHEHHS, BBICOKOMOJICKYJISIPHBIC
COEJIMHEHUs), JaBaTh UM Ha3BaHMs Mo cuctemaTudeckoir HomeHnkinarype (IUPAC), a Takxke npuBOAUTH TPUBHAJIbHBIE HAa3BAaHUS OTAEJIbHBIX
OpPraHMYECKHX BEIECTB (ITWJICH, MPOMWJIEH, alleTUJICH, STUJICHIJIUKONb, TIUIEepUH, (eHon, GopManbaeru, aleTalbIerui, MypaBbuHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAs KMCIIOTA, CTEAPUHOBAsI KUCJIO0TA, TIII0K03a, (PPYKTO3a, KpaxMaJl, [eJITI0I03a, TIHINH);

c(OPMHUPOBAHHOCTH YMEHUS OMPEALNIATH BUABl XUMUYECKON CBSI3U B OPTraHUYECKUX COCTUHEHHSX (OAMHAPHBIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHUs NPUMEHATH IOJIOKEHUS TEOPUU CTPOEHMs opraHudeckux BeumiectB A. M. bytnepoBa s oObscHeHuUs
3aBHCHMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOEHUS; 3aKOH COXPAaHEHHsI MacChl BELECTB;



c(OPMHUPOBAHHOCTh YMEHUI XapaKTepu30BaTh COCTAaB, CTPOEHHUE, (PU3MUECKHE U XMMHUYECKUE CBOWCTBA THUIMYHBIX MpeACTaBUTENEH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, ATWUJIEH, NPOIWIEH, aueTwieH, OyraaueH-1,3, merunOyraauen-1,3, GeH3zou,
METaHOJI, 3TAHOJI, 3TUJICHTJIMKOJb, TJIMLEPUH, (PEHON, alueTalbIerul, MypaBbUHAs U YKCYCHasl KUCJIOTHI, IJIFOKO03a, Kpaxmall, LeJUI003a,
aMUHOYKCYCHAsi KHCIIOTa), WIUTFOCTPUPOBATh F€HETUYECKYIO CBSI3b MEX]y HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OpPMUPOBAHHOCTh YMEHMS XapaKTEpHU30BaTh WCTOYHHUKHU YIIJIEBOJOPOJHOIO ChIpbs (HE(QTh, MPUPOIHBIM Ta3, Yrojb), CIOCOOBI UX
nepepadOTKH U MPAKTUYECKOE MPUMEHEHUE TPOYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh YMEHUN NMPOBOJAUTH BBIYUCIEHUS [0 XUMUYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA
WIN IPOAYKTA PEAKLIHUU IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOI'O U3 UCXO/AHBIX BEIIECTB WK IPOAYKTOB PEaKLUN);

c(OpMHUPOBAaHHOCTh YMEHHUM BIAJETh CUCTEMOW 3HaHUII 00 OCHOBHBIX METO/AaX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMHUH IPU
M3YYEHHH BEUIECTB W XHWMHUYECKHUX SBJIICHUU (HaOIIOACHHE, H3MEpPEHHE, SKCIEPUMEHT, MOJEIUPOBAHME), HCIIOJIb30BaTh CHUCTEMHBIE
XMUMHUYECKUE 3HAHUSA JUI IPUHATHS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAIUX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

c(OpMHUPOBAaHHOCTh YMEHHMH COOJIOJATh MpaBUja IMOJIb30BAHUS XUMUYECKOM MOCYI0M M J1abopaTOpHBIM O0OPYJOBaHUEM, a TaKkKe
MpaBuiIa 0OpalIeHHs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMU IO BBIITOJIHEHUIO TAOOPATOPHBIX XUMHUECKHUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJHATH XUMHYECKUH SKCIEPUMEHT (TPEBPALCHHUS] OPraHUYECKUX BEIIECTB IpPHU
HarpeBaHUM, MOJyYEHHE STWIIEHA U M3y4YEHHE €ro CBOMCTB, KaYECTBEHHBIE PEaKIMM OPraHMYECKHUX BEIIECTB, JEHATypauus OelKOB Ipu
HarpeBaHWM, IBETHbIE pEaKIMH OEJIKOB) B COOTBETCTBUU C TMpPaBHJIAMU TEXHMKH O€30MACHOCTH MNpU OOpalleHUH C BEIIECTBAMHU U
1ab0paToOpHBIM 00OPYAOBAaHUEM, MPEACTABIATh PE3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (pOpMe 3alucu ypaBHEHUN COOTBETCTBYIOLIUX
peaxiuii u GopMyIUPOBAThH BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTUYECKU aHAIM3UPOBATh XMMHUECKYIO0 MH(OpMAIIHIO, MOIYy4aeMyl0 U3 Pa3HbIX UCTOUYHUKOB (Cpe/icTBa
MaccoBoil nH(opmanuu, MHTepHET U Ipyrux);

c(OPMHUPOBAHHOCTH YMEHHI COOJTIOIATh PABHJIIA SKOJIOTUYECKH 1IEIECO00Pa3HOTO MOBEICHNUS B OBITY M TPYIOBOM I€ATEIHHOCTH B LIEISIX
COXPAaHEHMsI CBOET0 3/JOPOBbS U OKPY’KaOIIEW IPUPOIHOM Cpeibl, 0CO3HABATH OMACHOCTh BO3ECHCTBHUS HA AKUBbIE OPTaHU3MBbI O PEAEIIEHHBIX
OpraHMYECKHX BEUIECTB, MOHUMas cMbIc nokaszarens [1IK, nosacHsITh Ha mpuMepax crocoObl yMEHbILICHUS U TPEIOTBPAILIEHUS X BPETHOTO
BO3JICHCTBHUS HA OPraHU3M YeJIOBEKa;

U 00YYaroIuXCsl ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHHE MPHUMEHATH 3HAHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX
MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHMUIA;

JUIS CJIETIBIX U CIa00BUALINX O0YUaIOIIMXCS: YMEHHE NCII0Ib30BaTh pesibe(hHO-TOUEeUHYI0 cucteMy obo3HaueHuit JI. bpaitns ans 3anucu
XUMHYECKHUX (HOPMYII.

11 KJIACC



[TpenmeTHbIE pe3ysbTaThl OCBOEHUS Kypca «O01as 1 HeopraHuueckas XUMHUs» OTpaxaroT:

c(OpPMHUPOBAHHOCTh MPEJICTABICHUIN: O XMMHUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA, POJIM XHUMHHU B MO3HAHUU
ABJICHUW NPUPOABI, B GOPMUPOBAHUM MBIIUIEHUS U KYJIbTYPbl JUYHOCTH, €€ (DYHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOIMMOM /JIsl pEeLIeHUs
IPAKTUYECKUX 33]a4 U KOJIOTHYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO U IIPUPOJHOMN CpEIE;

BIIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUI, KOTOPasl BKIFOYAET: OCHOBOIIOJIATAIOIINE MOHATHS (XMMUYECKHM 3JIEMEHT, aTOM, U30TO1l, S-, P-
, d- 2JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJICHTHOCTb, DJICKTPOOTPHUIIATEIIBHOCTh, CTETICHb OKHUCIICHUS,
XUMHYECKasi CBS3b (KOBAJIEHTHAs, MOHHAsA, METaJUINYECKas, BOAOPO/IHASA), KpUCTAIIIMYECKAs PEIIETKA, TUIIBI XUMUYECKUX PEaKIUid, pacTBop,
IEKTPOJIUTBI, HEUIEKTPOJIMTHI, NIEKTPOJIUTHYECKAs] IUCCOLMALNS, OKHCINTEIb, BOCCTAHOBHUTEIb, CKOPOCTh XMMHMUYECKON pEaKIHH,
XMMHYECKOE PaBHOBECHE); TEOPUHU U 3aKOHBI (TEOpHUS DIEKTPOJUTUUYECKON quccolnanuu, nepuoanueckuii 3akon Jl. . MenneneeBa, 3akoH
COXPAHEHMSI MacChl BEILIECTB, 3aKOH COXPAaHEHHUs U MPEBPAIlEHUs SHEPIruu NPU XUMHUYECKHUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJINYECKUN
A3BIK XUMHUHM, MHPOBO33PEHYECKHE 3HaHMs, JIEKAIIME B OCHOBE ITOHMMAaHHWS INPUYMHHOCTH M CUCTEMHOCTH XHMMMUYECKHMX SIBICHMIA,
(akTONMOrNUYECKNE CBEICHHUS O CBOMCTBAX, COCTABE, MMOJIYYEHUU U O€30ITaCHOM HCII0JIb30BAHUN BaXKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOU JIEATEIIbHOCTH YEI0BEKA,

chOpPMUPOBAaHHOCTh YMEHHMM BBISBJIATh XapaKTEpHbIE TPU3HAKU TOHATUH, YCTaHaBIMBaTh WX B3aUMOCBS3b, HCIOJb30BATh
COOTBETCTBYIOILIME ITOHATHS IPA ONIMCAHUM HEOPIaHUYECKUX BEIECTB U UX NIPEBPALLCHUN;

c(OpPMHUPOBAHHOCTh YMEHHI HCIONB30BaTh XUMUYECKYIO CUMBOJIUKY Ul COCTAaBJICHUS (OPMYJ BEHIECTB U YPAaBHEHHH XUMHYECKUX
peakuuii, cucremarnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHMsI OTAEJIbHBIX HEOPraHMYECKMX BeIECTB (yrapHbId ras,
YTJIEKUCIIBIN ra3, aMMHUaK, rali€Has U3BECTh, HETAIIEHAst U3BECTh, IUThEBAs COJA, IUPUT U IPYTHUE);

Cc(OPMHUPOBAHHOCTh YMEHHUU ONPENENATh BAJECHTHOCTh M CTEMEHb OKHCICHHMS XMMHUYECKHX 3JIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO
COCTaBa, BUJ XUMHUYECKOHN CBsI3U (KOBaJIGHTHAs, MOHHAs, METaJUIMYecKasi, BOAOPOJIHAsI) B COCAMHEHUX, THI KPUCTANIMYECKON PEHIETKU
KOHKpPETHOTO BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METa/In4yecKas), XapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHMYECKHX
COCTMHCHUH;

chOpMUPOBAaHHOCTh YMEHUHN YyCTAHABIMBATh MPUHAMJIEKHOCTb HEOPraHMYECKUX BEIIECTB IO HUX COCTaBYy K OINpeAeIEHHOMY
KJIacCy/TpyIie coeIMHEHUH (ITPOCThIE BEIIECTBA — METAJIJIbl U HEMETAILIbI, OKCUIbl, OCHOBAHMSI, KUCIIOTHI, aM(OTEPHbIE TUIPOKCHUIBI, COJIH);

c(OPMHUPOBAHHOCT, YMEHMH PpaAcCKpbIBaTh CMBICT mepuoguueckoro 3akoHa JI. WM. MenneneeBa M JIeMOHCTPUPOBATH €rO
CHCTEMaTU3UPYIOIIYI0, O0BSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINY;

c(OPMHUPOBAHHOCTh YMEHUI XapaKTEpU30BaTh AJIEKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKUX 1eMeHToB 1—4 nepuonos [lepuoanueckoit
CHCTEMBI XMMHUYecKuX dmeMeHToB /1. 1. MeHaeneeBa, UCIONb3Ys MOHATHS «S-, P-, U-2JIEKTPOHHBIE OPOUTATINY», «IHEPIETUUECKHE YPOBHUY,
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHYECKHX JJIEMEHTOB M MX COCOUHEHHMH MO mepuoaaMm u rpymmam [lepuonnyeckoit
cucreMbl xumudeckux aemeHToB M. M. Menneneesa;



c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, IIOATBEPXkAATh CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKIY HEOPraHMYECKMMHU BEIIECTBAMH C IIOMOLIBIO YypaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHHS KIACCU(PUIMPOBATH XMMHUYECKHE PEAKIMH [0 Pa3IMYHBIM MPU3HAKaM (YUCIIy M COCTaBY pearupyroumx
BELIECTB, TEIIOBOMY 3(h(PeKTy peakunuu, U3MEHEHHIO CTEIIEHEH OKUCIIEHUS 3JIEMEHTOB, 0OpaTUMOCTH PEaKli, YIaCTUIO KaTalu3aTropa);

c(OpMHUPOBAaHHOCTh YMEHUH COCTABIISATh YPaBHEHUs PEAKIMI pPa3TUYHBIX THIIOB, MTOJIHBIE U COKpPAIIEHHbIE YPABHEHUSI pEAKIIM HOHHOTO
oOMeHa, yYUThIBasl YCIOBHSI, PU KOTOPBIX 3TH PEAaKLUU UAYT JO KOHILIA;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIUH, MOATBEPXKIAIONINE KaYeCTBEHHBIM COCTaB PAa3IMYHBIX HEOPraHUYECKUX BEIIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAaX HEOPIAHMUYECKHUX BELIECTB;

c(OpPMUPOBAaHHOCTh YMEHUH PACKPHIBATH CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOTO OajlaHca 3TUX peaKLuil;

Cc(OPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEaKIMU OT Pa3INYHBIX (PaKTOPOB; XapakTep CMEIIECHUs
XMMHYECKOTO PaBHOBECHUS B 3aBUCUMOCTHU OT BHEIIHEro Bo3aencTBus (mpunuun Jle Hlatensbe);

c(OpMHUPOBAaHHOCTh YMEHMH XapaKTepU30BaTh XHWMUYECKHUE MPOIECCHI, JIekKAIIHMEe B OCHOBE IMPOMBIIUICHHOIO MOJYyYEHUS CEpHOMU
KHCJIOThI, aMMHUAKa, a TaKke ChOPMUPOBAHHOCTH MTPEICTaBICHUH 00 O0IIMX HAYYHBIX PUHIIUIIAX U SKOJIOTMYECKUX MPoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCICHHUS C UCIOJIb30BAaHUEM IMOHATHUS «MaccoBas J0JIsl BEIIeCTBa B pacTBOPE», 00bEMHBIX
OTHOIICHU T'a30B MPU XUMUYECKUX PEAKIUAX, MACCHI BElIeCTBa WK 00bEMA ra30B N0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WK 00bEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIECTB, TEIJIOBOTO (P QeKTa peakiui Ha OCHOBE 3aKOHOB COXPaHEHHs MAcChl BEUIECTB, IPEBPAIICHUS
Y COXPAHEHHUsI DHEPTUU;

c(OpMHUPOBAaHHOCTh YMEHMI COOJIOaTh MpaBUjia MOJb30BAHUS XUMUYECKOH MOCYI0Ml W J1abopaTOpHBIM O0OpYIOBaHUEM, a TaKXKe
npaBuiia OOpAIICHHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU 110 BBITOJIHEHUIO JJA0OPATOPHBIX XMMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH M BBIMOJIHATH XUMHUECKUN IKCIIEPUMEHT (pa3iioskeHUe MEPOKCHAA BOJOPOJIA B IPUCYTCTBUU
KaTaJnu3aTropa, ONpeAesieHHE CpeAbl PACTBOPOB BELIECTB C MOMOIIBIO YHHUBEPCAIBHOIO WHIUKATOpA, BIMSHUE PA3IUYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHYECKOW peaKIMK, peakllud HOHHOTO 0OMEHa, KaueCTBEeHHbIEC pEaKlUu Ha cyib(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KAaTHOH
aMMOHWUSI, peLICHHE SKCTIEPIMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTamsl» 1 «HeMeTans») B COOTBETCTBHH € MPaBHIIAMU TEXHUKH 0€30ITaCHOCTH
MpH 00pallleHU! C BelleCcTBaMH M JIabOpaTOPHBIM 000pYAOBAHUEM, MTPEACTABIIATh PE3YIbTAThl XUMUUECKOTO SKCIIEpUMEHTa B (hopMe 3aIucu
YPaBHEHHUH COOTBETCTBYIOLIUX PEAKIUHA U (HOPMYIUPOBATH BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHATU3UPOBATh XUMHUUECKYIO0 HH(POPMALNIO, TIOTYyIaeMyl0 U3 pa3HbIX NCTOYHUKOB (CpencTBa
MaccoBOM KOMMYHUKalMK, UHTEpHET U qpyrux);



c(OpMHUPOBAHHOCTh YMEHUN COOJIOIaTh IPAaBUJIIA SKOJIOTUYECKH 1IEJIECO00Pa3HOTO MTOBEIEHUS B OBITY U TPYIOBOU I€ATEIBHOCTH B LIETISAX
COXpaHEHHUs CBOETO 370POBbs U OKPYKAIOLICH IIPUPOAHOU Cpebl, 0CO3HABATH OIIACHOCTD BO3JEUCTBUS HA )XUBBIE OPTaHU3MBbI OIIPEACIEHHBIX
BELIECTB, MOHMMas cMbIca noka3atens [1/IK, noscHATe Ha npuMepax cnocoObl YMEHBIIEHUS U NPEIOTBPALIEHUS! UX BPEIHOTO BO3JAEHCTBUS

Ha OpraHr3M 4YCJIOBCKA,
JJIA 06yqa1011114xc;1 C OIrpaHHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA: YMCHHC IIPUMCHATH 3HAHHA 00 OCHOBHBIX JAOCTYIIHBIX MCTOHaX

MO3HAHUS BEUIECTB M XUMUYECKUX SIBJICHUIA;
IUISL CJICHIBIX M CIIA00BHUIALINX O0YYaIOIIUXCs: YMEHHE UCIIOIb30BaTh PEIbe(PHO-TOUEUHYIO cUCTeMY 00o3HaueHuit JI. bpaiins nis 3anucu

XUMHUYECKHUX (HOPMYII.
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HOprI OLCHKMU NPEAMETHLIX PE3YyJdbTaTOB oﬁyqamumxca o XMMHH

OuneHka yCTHOTO 0TBETA.

OtMmeTKa «5»: OTBET NOJIHBIM M IPABUJIbHBIN HA OCHOBAHUH U3YYEHHBIX TEOPUI; - MATEpUal U3JI0KEH B ONPEEIECHHOMN JOTUYECKOU
MIOCJIEI0BATENIBHOCTH, TUTEPATYPHBIM SI3BIKOM; - OTBET CAMOCTOSITEJIbHBIMN.

OTtBeT «4»; OTBET MOJHBIA M IPABWIBHBIN Ha CHOBAHWU M3YYEHHBIX TEOPHIl; - MaTepuai U3JI0KEH B ONPEAEICHHON JIOTHYECKON
MOCJIEIOBATENIbHOCTHU, MPU ATOM JIOMYIIEHBI IBE-TPU HECYIIECTBEHHbIEC OIIMOKHU, UCITPABICHHBIE IO TPEOOBAHUIO YUUTENS.

OTtmeTKa «3»: OTBET MOJIHBIM, HO TIPU ATOM JOMYyIIIeHa CYIIECTBEHHAs OUIMOKA MIJIK OTBET HETOJIHBIN, HECBSA3HBIN.

OtMmeTka «2»: Ipu OTBETE OOHAPYKEHO HETIOHUMAaHUE YYaIIUMCsi OCHOBHOT'O COJICpKaHUs yU€OHOT0 MaTepHaia Uil JOMYIEHbI
CYILIECTBEHHBIC OIIMOKH, KOTOPBIE y4a IIUICS HE MOXKET UCITPABUTD MPU HABOIAIIMX BOMPOCAX YUUTEIIS, OTCYTCTBUE OTBETA. 2.

OueHka IKCNepUMEHTAJILHBIX YMEHMHIA.

OrneHka CTaBUTCS HA OCHOBAaHWHU HAOJIO/ICHUS 32 YYAIIUMHUCS U TUCBMEHHOTO OTYeTa 3a pabory.

OtmeTka «5»:

- paboTa BBITMIOJIHEHA MOJHOCTHIO U MPABUIBHO, CACIAHbI TPABUIIbHBIC HAOIIOICHUS U BHIBO/IBI;

- OKCIIEPUMEHT OCYIIIECTBJICH 10 IJIaHY C YY€TOM TEXHUKH 0€30MaCHOCTH U MPaBUJI pabOTHI C BEIIECTBAMHU B 000PY10BaHUEM;

- IPOSIBJICHBI OPTAaHU3ALMOHHO - TPYJOBbIE YMEHUS, MOAAEPKUBAIOTCA YACTOTA paboyero MecTa u MopsiAoK (Ha CToJie, 5)KOHOMHO
HCIIOIB3YIOTCS] PEaKTUBBHI).

OtmeTKka «4»: paboTa BBIMOJHEHA MPABWIBHO, ClIETIaHbl MPABWIbHBbIE HAOTIOJEHUS W BBIBOJABI, HO TMPU ITOM IKCIIEPUMEHT
MPOBEJICH HE MOJHOCTHIO WIIM JOMYIIEHBI HECYIIIECTBEHHBIE OMIMOKH B paboTe ¢ BEIIECTBAMHU U 000PYI0BaHUEM.

OtmeTKka «3»: paboTa BBINIOJHEHA NPABHJIBHO HE MEHEE YeM HAroOJOBUHY WM JIOMYIEHA CYIIECTBEHHas OIIMOKa B XOJe
JKCIIEpUMEHTa B 00BSICHEHUHU, B O(DOpMIIEHUU PabOTHI, B COOIOJICHUN MPABUJI TEXHUKH O€30MacCHOCTH Ha paboTe ¢ BElIeCTBaMU U
000pyaOBaHUEM, KOTOpast UCIIPABIISIETCS 110 TPEOOBAHUIO YUUTETIS.

OtmeTka «2»:

- TOMyIIEHHI J1B€ (1 00Jiee) CyIIeCTBEHHBIE OIITMOKHY B X0/1€: IKCIIEPUMEHTA, B 00BSICHEHUH, B 0(DOPMIICHUH PaOOTHI, B COOJTIOICHUN
MPaBWJI TEXHUKU 0€3 OMAaCHOCTH MPHU paboTe ¢ BEIIeCTBAMHU M 000PYJOBAHUEM, KOTOPHIE yUAIIHICS HE MOXKET HUCIPABUTH Jaxe 10
TpeOOBaHUIO YUHUTEIIS; - pab0Ta HE BHITIOJIHEHA, Y YUaIEroCsl OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUS.

Ouenka yMeHuil peliaTh pacyeTHbIEC 3aa4U.

OTMmeTKa «5»: - B IOTUYECKOM PACCYKJIEHUU U PEIICHUHU HEeT OMIMOO0K, 3a/ja4a pelieHa palioOHaIbHBIM CIIOCOO0M;

OtmeTKa «4»: - B JIOTHYECKOM PACCY)KJICHUU U PEIICHHS HET CYMIECTBEHHBIX OIMMOOK, HO 3ajjada pelieHa HeparuOHAIbHBIM
CrocoO0M, WM JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.



OtMmetka «3»: - B JIOTHYECKOM pACCYXJCHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIlEHa CYIIECTBEHHAs OlIMOKa B
MaTEeMaTHYECKUX pacueTax.

OTMmeTKa «2»: - UMeeTCs CYIIECTBEHHbIE OITUOKHU B JIOTHUYECKOM PACCY ACHUH U B PEIICHUU. - OTCYTCTBUE OTBETA HA 3aJJaHUE.

OueHka NMCbMEHHbIX KOHTPOJIbHBIX PadoT.

OtMmeTKka «5»: - OTBET MOJHBIN U MPaBUILHBIN, BO3MOKHA HECYIIIECTBEHHAs OIITHOKA.

OtmeTKa «4»: - OTBET HEMOJIHBIN WM TOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.

OtmeTKa «3»: - paboTa BBINOJIHEHA HE MEHEEe YeM HaIlOJOBHHY, JOIYIIEHA OfHA CYIIECTBEHHAas OMIMOKa M MpPU 3TOM JABE-TpU
HECYIIECTBEHHBIE.

OtmeTKa «2»: - paboTa BBINOJHEHA MEHbIIIE YEM HAMOJIOBHHY WM COACPKUT HECKOJILKO CYIIECTBEHHBIX OMIMOOK. - paboTa He
BBITIOJTHEHA.

[Ipu o1ieHKe BHIMOMHEHUS] TUCEMEHHONW KOHTPOJIBHOM pabOThl HEOOXOANMMO YUUTHIBATh TPEOOBaHUA €IUHOTO opdorpaduiaeckoro
pexuma.

Ouenka TecToBbIX padoT. TecThl, cocTosMe U3 MATH BOMPOCOB MOKHO HCIOJB30BATh MOCIE MU3YyUYEHUsSI KKIOTO MaTepuasa
(ypoka). Tect u3 10—15 BompocoB Hcmoib3yeTcs s mepuoandeckoro koHtpoms. Tect u3 20—30 BOIMpOCOB HEOOXOIUMO
WCIIOIb30BATh JIJIi UTOrOBOT0 KOHTPOJIs. [Ipu olleHMBaHUM UCTIONB3yETCs IPOLICHTHAS IIIKaja.

Ouenka pedepara. Pedepar olneHuBaercss Mo CleAyIOUIUM KPUTEpUSM: COONIOJCHHE TpeOOBaHUN K €ro o(OopMIICHHUIO;
HEO0OXOJIMMOCTh U JIOCTATOYHOCTH JUISI PACKPBITHSI TeMbl MPUBEIIEHHON B TekcTe pedepata nHpopmaimm; ymeHrue o0ydaromerocs
CBOOOJIHO W3JlaraTh OCHOBHBIE HJIEH, OTPaXXCHHBIE B pedepare; cCoCOOHOCTh 00yYaromerocs: MOHATh CyTh 3aJaBa€MbIX WICHAMH
aTTECTAIMOHHON KOMUCCHH BOTIPOCOB U C(HOPMYJIUPOBATH TOUYHBIC OTBETHI HA HUX.



