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HNOACHUTEJIBHAS 3AITUCKA

[Iporpamma 1mo XxuMHuM Ha ypOBHE CpeHEro odIero oopa3zoBanus papadorana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii @enepauun», TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS (enepabHOIl 00pa30BaTENbHON MPOTrpaMMbl CPEAHEro OOIIEro
obopazoBanus (DPOIl COO), mpeacraBieHHbIXx B DeaepanbHOM TrocyaapcTBEHHOM oOpaszoBatenbHoM craHgapre COO, ¢ yuetom Konnemnmuu
npernoiaBaHust yueOHoro npeaMeTa « XuMus» B 00pa3oBaTelbHbIX opranusanusax Poccuiickoit @enepanuu, peaqu3yonux OCHOBHbIE 00pa30BaTeIbHbIC
IporpamMMbl, 1 OCHOBHBIX ToJIOKeHHH «CTpaTeruu pa3BuTHs BocnuTaHus B Poccuiickoit @enepanuu Ha mepuon no 2025 roma» (Pacnopspkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY TIOJIX0/I0B K pa3pabOTKe MPOrpaMMBbl 110 XUMHH, K ONPEACTICHUIO OOIIeH CTpaTernu 0O0y4YeHHUs, BOCIIUTAHUS U Pa3BUTH, 00YJIarOIUXCs
cpenctBamu ydeOHoro mpenmera «Xumus» ansg 10-11 kmaccoB Ha 6a30BOM YpOBHE cOCTaBWIM KoHIenTyanbHble nonoxenus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJIeH, COAepKaHMUsI, Pe3yIbTaTOB 00yUeHHs U TPEOOBaHHM K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, TOIy4aeMOe BBITYCKHUKAMU O0IIe0o0pa3oBaTeIbHON OpraHW3ally, SBISETCS HEOTHEMJIEMOH YacThI0 HX
obpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAIOIIMM 3TallOM pPEaI3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM ypPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOW CHUCTEME XMMHYECKOro o0pa3oBaHHs. DTH LIEHHOCTH KacaloTCs IMO3HAHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOIIei
KYJBTYpbl YeJOBEKa, a TaKXKe 3KOJOIMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBbIO M TNPUPOAHOW cpene. Peamusyercss xumumdeckoe
oOpa3zoBaHue OOydJarOIMXCSd HAa YPOBHE CPEIHETO OO0IIero oOpa3oBaHMs CPEACTBAMHU YYEOHOTO MpeameTa «XHUMHS», COAEpKaHUE U TOCTPOEHUE
KOTOPOT'O OTPEEICHBI B MIpOorpaMMe M0 XUMUU C yU4E€TOM CIeUU(PUKA HAYKH XUMHUHU, €¢ 3HAYEHUsI B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOU >KU3HU
o01iecTBa, a TakKe C y4eToM OOIIMX IIeJiel ¥ MPUHIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeJHEro oluiero oopa3zoBaHus B
Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0co0yl0 pojb B COBPEMEHHON LIMBHIN3ALMU, B CO3JJaHUHM HOBOW 0a3bl MaTepHallbHOM
KyJnbTypbl. OHa BHOCUT CBO BKJIaJ B (POPMUPOBAHKE PALIMOHAIBHOIO HAYYHOT'O MBIIIIEHUS, B CO3JaHHE 1I€TIOCTHOTO MPECTABIEHUS 00 OKpYKaIOIIeM
MHUpE KaK O €AMHCTBE MPUPOJBI U YEIOBEKa, KOTOpoe (HOpMUPYETCs B XMMHH Ha OCHOBE NMOHMMAHHUS BEIIECTBEHHOTO COCTaBa OKPYXAIOIIETO MHPA,

OCO3HaHHUA B3aUMOCBA3U MCIKAY CTPOCHUEM BCIICCTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIaCTSIMU MMPUMCHCHUA.



TecHOo B3aMMOJEHCTBYS C JIPYIMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTajla HEOTHEMJIEMOM YacTbl0 MHPOBOH KYJIbTYpPhI, HEOOXOIUMBIM
YCIIOBHEM YCIIEIIHOTO TpyJa M JKU3HU Kax10ro uwieHa obmectBa. COBpeMEHHash XMMUsS KaK HayKa CO3MJaTelibHas, Kak HayKa BBICOKMX TEXHOJOTUH
HalpaB/IeHAa Ha pelIeHHEe IJ0O0AJIbHBIX MPOOIEeM YCTOWYMBOIO Pa3BUTHS 4YEJIOBEYECTBA — ChIPHEBOM, 3HEPreTHMUYECKOW, MUIIEBOM, 3KOJIOIMYECKOMN
0€30MaCHOCTH U OXPaHbl 3J0OPOBbSI.

B cootBercTBUM ¢ 00IMMH LENSIMU U TPUHIMIIAMHE CPEeJHETo o0IIero oopazoBaHus cojep:xkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIi
YPOBEHb H3YY€HUsS) OPUEHTHPOBAHO IPEHMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOY4YarOLIMXCs, HEOOXOOUMYK0 UM JUIsl BBIPAOOTKU
MHUPOBO33PEHYECKUX OPHUEHTUPOB, YCIELIHOIO BKJIOYEHHUS B KHM3Hb COLIMYMa, MPOJOKEHUS 00pa3oBaHMs B Pa3IMYHBIX 00JAacTAX, HE CBS3aHHBIX
HEMOCPEACTBEHHO C XUMHEH.

CocTaBisiolIMMHU MpeaMeTa «XUMUs» SBIAIOTCS 0a30Bble Kypchl — «Oprannyeckas Xumus» U «O01as 1 HeopraHudeckasi XuMUs», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHHUsl KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HaHUIl MO HEOPraHWYEeCKOHM XUMHUM (C BKJIIOUCHMEM 3HAHMNA W3
oOmell XuMUM) M oOpraHudeckoil xumuu. PopmMHpoBaHHE JTAaHHOM CHUCTEMbl 3HAHUI IpPU HU3YYECHUM NpeaMeTa 00ecrneunBaeT BO3MOXKHOCTb
paccMOTpEHMs BCETO MHOT000pa3us BELIECTB HA OCHOBE OOIINX MOHSTUN, 3aKOHOB U TEOPUIN XUMUHU.

CrpykTypa copepxkanusi KypcoB — «Opranndeckas xumus» u «OOmast 1 Heopranudeckass XuMus» cOpMHpPOBaHA B MPOTpamMMe MO0 XUMHUH Ha
OCHOBE CHCTEMHOTO MOAX0JIa K U3yYEHHI0 Y4eOHOro marepuanga U oOyclIoBJeHa UCTOPHUUECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHHUM Ha OINpeesICHHBIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHM4eCcKOd XMMHHU BEIIECTBA PAaCCMaTPUBAIOTCS HA YPOBHE KIIACCUUECKON TEOPHUU CTPOCHMSI OpPraHMYECKUX
COEIMHEHMUI, a TaK)Ke Ha YPOBHE CTEPEOXMMUYECKUX U DJIEKTPOHHBIX NPEJICTaBICHUNH O CTpoeHUHU BemiecTB. CBeleHHs 00 M3ydaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeIMHEHUI. B Kypce opraHM4ecKkoi XMMHH MOTY4aroT
pa3BuTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs M€pBOHAYAIbHbIE MTPEICTABICHH O XUMUYECKOH CBSA3H, KJIaCCU()UKALMOHHBIX
IIPU3HAKaX BEILECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[Tox HOBBIM yTJIOM 3peHHs B Ipeamere «XUMUs» 0a30BOr0 YPOBHS pacCMaTpUBACTCS M3YYEHHBIH Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
TEOPETUYECKU MaTepuall U (PaKTOJIOTUUYECKHE CBEICHUS O BELIECTBAaX M XUMHUUECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO01m1ast 1 HeopraHu4eckas
XUMUS» 00yYarolUMcs MPEAOCTaBISIeTCS BO3MOXKHOCTh OCO3HATh 3HAUEHHME NMEPHOJUYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX M METOJI0JIOTUYECKUX
MO3UIINN, TIIYOKE MOHATh UCTOPHUECKOE M3MEHEHNEe (DYHKIIMI 3TOTO 3aKOHA — OT 0000IIA0IIEeH 10 OOBSICHSIONIEH U TPOTHO3UPYIOIIEH.
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Enunas cucreMa 3HaHMM O Ba)KHEHIIMX BEILECTBAX, UX COCTaBE, CTPOECHUH, CBOMCTBAX U NMPUMEHEHHUM, a TAKXKE O XUMUYECKHX PEaKLUIX, UX
CYIIHOCTU U 3aKOHOMEPHOCTSX IPOTEKAaHUs IononHseTrca B Kypcax 10 u 11 kimaccoB aiieMeHTaMu COAEpKaHUs, UMEIOIIMMH KyJIbTYPOJIOTUYECKUI U
IPUKJIAJHON XapakTep. DTH 3HaHUS COCOOCTBYIOT MOHMMAHUIO B3aMMOCBSA3H XUMUH C JPYTUMHU HAayKaMH, PaCKphIBAIOT €€ pOJib B IIO3HABATEIBHON U
NPaKTUYECKOH JIEATEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHSI K IPOLECCY TBOPYECTBA B OOJIACTH TEOPUU M IMPAKTHUECKHX
NPUIOKEHUH XUMHH, TOMOTAIOT BBIMTYCKHUKY OpPHUEHTHPOBATHCS B OOLIECTBEHHO W JMUYHOCTHO 3HAYMMBIX NpoOJeMax, CBS3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICIIMBAaTh MH(MOPMALMIO W TPUMEHATH €¢ A IIONOJHEHHUsS 3HAaHUM, peIleHHs HHTEIJIEKTYaJIbHbIX M AKCIEPUMEHTAJIbHBIX
UCCIIeIoBaTeNbCKUX 3a7a4d. B nenom coxpepikanue yuyeOHOro npeamera «XHMUsS» JAHHOTO YPOBHS H3y4€HHs] OPMEHTHPOBAHO Ha (OpMUpOBaHUE Y
00y4aroIuXxcsi MHUPOBO33PEHUYECKOM OCHOBBI Ul NOHUMaHUA (QUIOCOPCKUX HJIEeH, TakMX KaK: MaTepHalbHOE €IUHCTBO HEOPraHUYECKOro Hu
OpPraHMYECKOTr0 MUPA, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHHUEM, MO3HABAEMOCTh IPUPOAHBIX SIBICHUN MYTEM SKCIIEPUMEHTA U
pelIeHus MPOTUBOPEUYHH MEXK/Yy HOBBIMHU (haKTaMH M TEOPETHYECKHUMHU MPEIIOCHIIKAMH, OCO3HAHUE POJIM XHUMHUHU B PELICHUN YKOJIOTHYECKUX MPOOIIEM,
a TakXKe MpooJieM cOepexeHNs: IHEPTeTUUECKUX PECYPCOB, ChIPbsI, CO3/1aHUS HOBBIX TEXHOJIOTUN U MaTepHalIoB.

B nnane pemenus 3a1ay BOCIUTAHUS, Pa3BUTUS U COLMAIM3ALUU O0yJaIOUIMXCS MPUHATHIE IPOrPaMMON 110 XMUMUHU MOAXOJIbI K OINPEAEICHUIO
COJIepKaHUs U TOCTPOEHUS IpeaMeTa MpeaycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCAIbHBIX Y4YE€OHBIX JEHCTBHI, MMEIOIUX 0a30BOE 3HAUEHHUE IS
pa3IMYHBIX BUJIOB JESATEIBHOCTH: pPELIeHHs MpoOsieM, MOMCKA, aHanu3a M 0o0pabOTKM HH(POpPMAaLMU, HEOOXOAMMBIX Uil NPUOOPETEHHs OIbITa
MPAKTUYECKON M UCCIIeI0BATEIbCKON e TENIbHOCTH, 3aHUMAIOIIE Ba)KHOE MECTO B TIO3HAHUM XUMHH.

B mpakTuke mpenogaBaHus XMMUU Kak Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs, TaK M Ha YPOBHE CpelHEro oOuiero o0pa3oBaHUs, MpU
OINPECIICHUN COJIEP/KATENBHON XapaKTEPUCTUKH LIeJIEH U3YYEHHUs NPEAMETa HAIPABICHUEM NEPBOCTENEHHOW 3HAYMMOCTH TPAJULIMOHHO MPU3HACTCA
(dopMUpOBaHHE OCHOB XMMHYECKONW HAayKH Kak 00JIACTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUUECKON AESITEIbHOCTH YeNIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBON KyIbTYpbl. C METOAUYECKONW TOYKH 3pEHHUS] TAaKOM MOJAXOJ K ONpEeAENeHHUIO LIeJell M3ydeHus NpeaMeTa SBISETCS BIOJHE
OIPaBJaHHBIM.

CoriacHO TaHHOM TOYKE 3PEHHsI TJIABHBIMU [IEJISIMU M3YUeHHS TIpeiMeTa « XuMus» Ha 0a30BoM ypoBHe (10 —11 ki1.) sSIBIISIFOTCSE:



e (dopMupoBaHHE CHCTEMBl XMMHUYECKHX 3HAHUI KaK Ba)KHEHIEH COCTABISIOLICH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIOYEBBIe MOHSATHA, (DYHIAMEHTAIbHbIE 3aKOHBI M TEOPUU XHMHH, OCBOCHME SI3bIKa HAyKH, YCBOGHHE M TOHUMAaHHE CYLIIHOCTH
JOCTYIHBIX 0000IEHNIH MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMIIEHUE C UCTOpUEH UX pa3BUTHS U CTaHOBIICHMUS;

e (opMupoBaHMe U pa3BUTHE MPEJCTABICHUH O HAYYHBIX METOJAX IIO3HAHMS BEILECTB M XHUMHUYECKHUX PEAKIMUHA, HEOOXOOUMBIX JUIs
nproOpeTeHUs] YMEHU OpPUEHTUPOBATbCSd B MMpE BEILECTB M XMMUYECKHUX SBJICHUH, MMEIOLIMX MECTO B IPHPOJE, B IPAKTUYECKOH U
IIOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHUH U CIIOCOOOB 1EATEILHOCTH, CBA3aHHBIX C HAOJIIOJEHUEM U 00BbICHEHHMEM XMMUYECKOI0 3KCIIEPUMEHTA, COOII0IEHUEM TP aBUII
6€e3011acCHOr0 00pallEeHUs C BEIECTBAMHU.

Hapsny ¢ atum, cogepxatenbHas XapakTepUCTHKA 1eJIel U 3aJa4 U3y4EHHUs IpeMeTa B IpOorpaMMe 1o XMMHUHU YTOYHEHA U CKOPPEKTUpPOBaHa B
COOTBETCTBUM C HOBBIMM IIPUOPUTETAMHU B CUCTEME CpeaHero olmiero oopasoBanus. CeroJHs B MpernojaBaHUU XUMUM B OOJbllIei cTENeHH OTAaeTCs
IPEIIOYTEHUE IPAKTHUYECKON KOMIIOHEHTE COJep)KaHusi OOydeHHs, OpPHUEHTUPOBAHHOM Ha TMOATOTOBKY BBINIYCKHHKA 00II€00pa3oBaTeabHOM
OpraHu3aIiy, BIaICIONIero He HA0OPOM 3HAHH, @ PYHKIIMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCO0AaMH U YMEHHUSMHU aKTHBHOTO TOTYYEHUS 3HAHUN U
IIPUMEHEHHUS UX B PEAIbHOM JKU3HHU Ul PEIICHUS IPAKTUYECKUX 3a/a4.

B cBsi3u ¢ 9TMM npU U3ydeHUH TpeaMeTa « XUMHUS» JOMUHUPYIOIee 3HaUYeHHE TPUOOPETAIOT TaKKUe e U 3aa4H, KaK:

ajanTtanus oO0y4aroIKXcs K YCJIOBUSAM JUHAMHYHO Pa3BUBAIOILErOCs MUpa, (OPMUPOBAHUE MHTEIIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
camM000pa30BaHUI0, COTPYJHHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO TPAMOTHBIX PELICHUH B KOHKPETHBIX MXH3HEHHBIX CHUTYallUsX, CBA3AHHBIX C
BELIECTBAMU U UX NIPUMEHEHHUEM,;

dbopMupoBaHue y o0ydaroluXcsl KIOYEBbIX HABBIKOB (KJIIOUEBBIX KOMIETEHLMH), UMEIOIINX YHUBEPCAIbHOE 3HAYEHHUE JJISl Pa3IMuYHbIX BHUJIOB
NeATEeILHOCTH: pelleHus MpoOJeM, MOUCKa, aHau3a U 00paboTku MH(OpMAIK, HEOOXOAUMBIX NJisi TPUOOPETEHUSI OMbITa ACSITEIBHOCTH, KOTOpas
3aHMMAaeT BaXKHOE MECTO B IMO3HAHMM XMMMH, a TaKXKe JUIs OLEHKH C IMO3UIMHA IKOJOTHYECKOM O€30MacHOCTH XapakTepa BIUSHHS BELIECTB U

XUMHYCCKUX IMPOLCCCOB HA OPraHU3M YCJIIOBCKA U IPUPOAHYIO CPEAY,



pa3BUTHE TO3HABATEILHBIX HWHTEPECOB, WHTEIUICKTYadbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOy4arommxcs: CHOCOOHOCTH CaMOCTOSITEIHHO
pPHOOpETaTh HOBBIC 3HAHUS 10 XUMHHU B COOTBETCTBUU C KM3HCHHBIMHU IMOTPEOHOCTSIMH, MCIIOIB30BaTh COBPEMEHHBIC HH(POPMAIMOHHBIEC TEXHOJIOT HH
JUTS TIOMCKA M aHaJIu3a y4eOHON U HAYYHO-TIOMYJIIPHON HH(OOPMAIIMA XMMHYECKOTO COJICPIKAHUS;

dbopMUpOBaHHE M pPa3BUTHE Y OOYYAIONIUXCS ACCOIMATHBHOIO M JIOTUYECKOT'O MBIIUICHUS, HAOIIOIaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH,
KOTOPBIE OCOOCHHO HEOOXO MBI, B YaCTHOCTH, TIPY TUTAHUPOBAHHUH U TIPOBEACHUH XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIMTaHHE y O0YYAIOIIUXCS YOSIKICHHOCTH B I'YMAaHHCTUYCCKOW HAIIPABICHHOCTH XUMHUH, €¢ BXXHOW POJIM B PEIICHUHU TII00ATBHBIX MPOOIeM
PaAIMOHATILHOTO TPUPOIOIIOIB30BAHMS, ITOTIOJHEHUS YHEPTETUYSCKUX PECYpPCOB U COXPAHCHHS MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OCpeKHOTO OTHOIICHHUS K TMPHUPOAEC M CBOEMY 3J0POBBIO, a TaKXKe MPHUOOPETEHHS OIBITa WCIIOJIH30BAHUS TOJMYyYECHHBIX 3HAHWUW IS TPHHATHS
IPaMOTHBIX PEIICHUI B CUTYAIIHMSIX, CBSI3aHHBIX C XUMHUYCCKHUMH SIBJICHUSIMHU.

B yueOHOM 1utaHe cpenHero oomero o0Opa3oBaHus nmpeaMeT «XuMus» 0a30BOr0 YPOBHS BXOJIUT B COCTAaB MPEIMETHOM 00iacTu «EcTecTBEHHO-
HAyYHBIC TIPEIMETHD.

OO11ee yKcno 4acoB, OTBEACHHBIX ISl M3YUYEHUS XUMUH, Ha 0a30BOM YPOBHE CpeHero ooiiero oopazoBanusi, cocrapiseT 68 yacos: B 10 kiacce
— 34 gaca (1 gac B Henenmo), B 11 kiracce — 34 gaca (1 gac B Hezeno).

[Iporpamma peanusyercs ¢ UCIOIb30BAHUEM 000PYIOBAHHUS LIEHTPA €CTECTBEHHOHAYYHOH M TEXHOJOIMUECKON HanpaBieHHOCTH «Touka pocTay.



COAEPXAHUE OBYUYEHUSA
10 KJIACC
OPI'’AHMNYECKA S XMW

Teopernuecknue OCHOBBI OpraHUYECKON XUMUH

[Ipenmer opraHWYecKOi XMMHUU: €¢ BO3HMKHOBEHHE, Pa3BUTHE W 3HAUYCHUE B TOJTYYEHUH HOBBIX BEIECTB M MaTepHANIOB. Teopus CTpOCHHUS
opraHudeckux coeguHeHudt A. M. bytiiepoBa, e¢ ocHOBHbIE MooxeHuss. CTpyKTypHbIe (OPMYJIbI OpPraHWYECKUX BeLecTB. ['omoiorusi, nzomepus.
XUMHYECKasi CBSI3b B OPraHMUYECKUX COECMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSA3H.

[IpencraBnenne o kinaccu(UKalMy OPraHUYECKUX BeIIecTB. HoMeHKIIaTypa OpraHHYECKHMX COeINMHEHHMH (CHCTeMaTH4yecKas) U TPUBHAJIbHBIC
Ha3BaHUs BaKHEHIINX MpeAcTaBUTENCH KIIaCCOB OPraHNYECKUX BEIECTB.

OKcrepUMEeHTaIbHbIe METO/Ibl U3YUCHMsI BEIIECTB M UX NPEBPALCHUN: O3HAKOMIJIEHHE ¢ 00pa3liaMy OpraHMYeCKUX BEILECTB U MaTepualaMu Ha
UX OCHOBE, MOJICTTMPOBAHUE MOJIEKYJI OPTaHUYECKUX BEIIECTB, HAOIIOICHUE U ONMCAaHHUE JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHHIO OPraHHYECKUX
BEIIIECTB MIPU HarpeBaHuH (IJiaBjieHue, OOyTrJIMBaHUE U TOPCHUE).

YTieBoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHUH psiA. MeTaH M 3TaH — NpOoCcTeHIe MPeCTaBUTENN AJIKAHOB: (PU3MUECKUE U XUMUYECKHE CBOUCTBA
(peakmyy 3aMeIIeHus] ¥ TOPEHNs), HaXOXKICHHE B TIPUPO/IC, TIOTyYeHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHH Psi/l. DTHIICH U MPOIWIEH — MPOCTEUIIINE TPEJACTAaBUTENIN aJKEHOB: (PM3NYECKHE M XUMHUYECKHE
CBOMCTBA (PEeaKLMU THAPUPOBAHMSL, TAJIOT€HUPOBAHUS, TMJIPATAL[MH, OKMCIICHUS U ITOJIMMEPHU3aLIH ), TOJIyYeHHE U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u metunoyraauen-1,3: ctpoeHue, BaxHeNIIe XUMUYECKUE CBOMCTBa (peakuus nonuMepusanun). [lonydenue
CHHTETHUYECKOTO KaydyKa M PE3UHBI.

AJNKHUHBI: cOCTaB U OCOOEHHOCTH CTPOEHHS, FOMOJIOTHUECKUH psii. ALIETHIIEH — MPOCTEHIINI IMpeICTaBUTEeNb AJIKUHOB: COCTaB, CTPOEHHE,

(I)I/IBI/I‘-ICCKI/IC 1 XMUMHUYECKHE CBOMCTRBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUA, T'UApaTaIluu, TOpCHI/IH), IMOJIYy4YCHHUC U ITPUMCHCHHUC.



Apenbl. benszon: cocrtaB, crpoeHue, (QU3MUECKME W XMMHUYECKHE CBONCTBAa (pEaKUMM TaJIOTEHUPOBAHWS WM HUTPOBAHMS), MOJIYYCHHE U
npuMeHenue. Tonyon: cocmas, cmpoenue, usuieckue u XumuyecKue ceoucmsea (peakyuu 2aio2eHuposanus U HUMposanus), NoiyyeHue u npuMeHeHue.
ToxcuuHOCTB apeHOB. I'eHeTHYeCKas CBSA3b MEXAYy YIJIEBOAOPOJAaMU, IPUHAIIEKAIUMY K PA3IIMYHBIM KIIaCCaM.

[IpupoaHble UCTOUHUKHU YIIIEBOAOPOAOB. [IpuponHslii ra3 u nomytHele HeTsHBIE Ta3bl. HedTs u e¢ mpoucxoxnenue. CriocoObl nepepadoTKu
He(TH: MEPErOHKa, KPEKUHT (TEPMHUYECKHUM, KaTaJIUTUYeCKHii), muponau3. [IpoaykTel nepepaboTku HEPTH, UX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITY. KaMeHHBIH yroib ¥ NPOJYKThI €ro nepepadboTKy.

9KCHCpI/IMeHTaHLHLIC METObI U3Y4YCHH BCUICCTB U UX npeBpameHHﬁ: O3HAaKOMJICHHUC C 06pa3uaMH IJ1aCTMAcCC, Kay4yKOB U PE3UHBI, KOJUICKITUN

«HedTp» 11 «YTO0NB», MOJIETUPOBAHUE MOJIEKYJ YTICBOAOPOAOB U TAIOT€HOIPOU3BOJHBIX, MPOBEJACHNE NPAKTUYECKON PaOOThI: OTYYESHUE ITHIICHA U
M3y4YEHHE €TI0 CBOMCTB.

Pacuernble 3anaumn.

Bbruucrenus no ypaBHEHHIO XMMUYECKOH peakiuu (Macchl, 00bEMa, KOJINYECTBA UCXOHOIO BEIECTBA WM MPOJYKTA pPeaklUH 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOIO U3 UCXOJHBIX BEILIECTB WM MIPOIYKTOB pEaKLUn).

Kucnopoaconepxkaiiue opraHuyeckie COeAMHEHUs

[IpenenpHble OAHOATOMHBIE CIUPTHI. METaHOM M 3TaHON: CTPOEHUE, (PU3NUECKue U XMMHUYECKHE CBOMCTBA (PEAKIMU C aKTUBHBIMU METaJllaMH,
raJloreHOBOJIOPOJIaMH, TOpPEHUE), MpUMEeHeHHe. BoJopoaHble CBS3M MeXIy MOJIeKylaMHu crnupToB. [leiicTBue MeTaHoja M 3TaHOJIA HA OPraHU3M
YyeJIoBeKa.

MHoroaroMHbBIe CIIMPTHI. OTHIIEHTIINKOJIL U TJIMOCPUH: CTPOCHHC, (1)I/ISI/I‘~IGCKI/IC W XAMHYECKHE CBOMCTBA (B3aI/IMOI[€I\/’ICTBI/Ie CO MICIIOYHBIMHU
MeTaJlaMH, KayeCTBEHHas! peakiiisi HA MHOr0OaTOMHbIe CIUpTHI). [leiicTBre Ha opranu3M uenoBeka. [IpuMeHeHue riunepruHa u STUICHIJINKOJIS.

@DeHOoJI: CTPOEHUE MOJIEKYIbI, (PU3HUECKUEe U XUMUYECKHe cBOMCTBa. TokCMYHOCTh QeHona. [Ipumenenue dpeHomna.

AJ'II)JIeFI/UII)I 1 KE€TOHHEI. d)opManLnean, aleTaJIbACTU/I: CTPOCHHUC, (1)H31/I‘-I€CKI/IC M XUMHYECKHE CBOMCTBA (peaKI_[I/II/I OKHCJIEHHUA 1 BOCCTAHOBJICHU A,

KayeCTBEHHbIE PEaKIINH ), TOTYYeHUE U IPUMEHEHUE.



OIHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAs U YKCYCHasi KHCIIOTBI: CTPOEHHUE, (PU3MUECKHE M XUMHUYECKHE CBONCTBA
(cBolicTBa, 00IIME TSI KJIacca KUCIOT, peaklus dTepuduKanun), noiydeHue u npumenenue. CTeapuHoBasi U OJE€MHOBAsE KUCIOTHI Kak MPEICTaBUTEIN
BBICIINX KapOOHOBBIX KMCIOT. Mbljla KaK COJIM BBICHINX KapOOHOBBIX KUCIOT, X MOIOIIIEE ACHCTBUE.

CrnoxHble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. I'maponu3 cinoxHbix 3¢upos. Xupel. ['mapomus xupos. [IpuMeHeHune >XuUpos.
buonornueckas poJib JKHpPOB.

VYrneBoabl: cocTaB, KiaccuduKalus yriaieBoaoB (MOHO-, IU- U MOJMcaxapuibl). [10k03a — nmpocTelmii MoHOcaxapu: OCOOEHHOCTH CTPOCHHUS
MOJICKYJIbI, (pU3MUECcCKre 1 XUMUYECKHE CBOMCTBa (B3amMoaencTBue ¢ ruapokcuaoM meau(1l), okucinenne aMmuadHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHUE TITFOKO03bl), HAXOKICHUE B IPUPO/IE, IPUMEHEHHE, Onoormdeckas poib. @orocunre3. Opykro3a Kak H30Mep TIFOKO3BI.

Kpaxman u nesmmono3a Kak HOpUpoAHbIe monuMepbl. CTpoeHue Kpaxmana U IelUioio3bl. dusnueckue M XUMUYECKHE CBOWMCTBA Kpaxmasa
(ruaponn3, KaueCTBEHHAs peaklus ¢ HOJIOM).

DKcIepUMEHTATbHBIE METO/bl M3YYEHHUS! BEIIECTB M HMX TPEBPALICHHIA: MPOBEACHUE, HAOIIOJICHUE M OMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB:
TOpPEHHE CIIUPTOB, KAYECTBEHHBIE PEAKIIMH OJTHOATOMHBIX CIIUPTOB (OKHCIEHUE 3TaHoa oKkcuaoM Meau(1l)), MHOTOaTOMHBIX CIIUPTOB (B3aUMO/ICHCTBHE
rmrepuHa ¢ ruapokcuaoM meau(1l)), anpaernaoB (okucaeHne aMMUaYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapokcuaom meau(Il), B3anmopaeicTere
KpaxMmasia ¢ HoJ1oM), IPOBEJICHUE IPAKTUYECKOH pabOThI: CBOMCTBA PacTBOpPA YKCYCHOM KUCIIOTHI.

PacuérHble 3aaun.

Bbruucnenus no ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOIO BEIECTBA WM MPOAYKTa PEaKIUH M0 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB WIIM MPOAYKTOB PEAKIINH).

AzoTcozaeprkaliye OpraHMuecKue coeIMHeHMUS.

AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHMyYecKhe coequHeHus. DHu3muecKkue W XMMHUYECKHE CBOWCTBA aMHHOKHMCIOT (Ha MpUMEpe TIIHIUHA).
Bbuonorndeckoe 3HaueHNE aMUHOKHCIOT. [lenTu bl

Benku kak mpuposiHbIE BHICOKOMOJEKYJISIpHBIE coeauHeHus. [lepBuyHas, BTOpUYHAs U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA

OeNKOB: TUAPOIIN3, ACHATypalusl, KAUeCTBEHHbIE peaKlIUU Ha OeJKu.



DKcrepuMEeHTabHbIE METObl M3Y4YECHHUsI BEIIECTB M MX MPEBpAIleHHI: HAOIIO[EHNUEe U ONMUCAHHE JIEMOHCTPAI[MOHHBIX OIBITOB: JEHATYpaIUs
0€JIKOB MPU HarpeBaHHUH, LIBETHbIE PEaKLUU OEIKOB.

BricokoMoneKysipHble COEAMHEHUS

OcHOBHBIE NOHATHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALUHU, CPEIHSIA
MoJieKyJsipHas Macca. OCHOBHBIE METO/Ibl CUHTE3a BEICOKOMOJIEKYIISIPHBIX COEAUHEHUI — OJIMMEPU3ALIUS U ITOJIMKOHICHCALINS.

OKclepUMEHTalIbHbIE METO/bl MU3Y4YEHHUs BELIECTB U UX IPEBPALCHUN: O3HAKOMIIEHHE C 00pa3liaMu MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMACC, KayqyKOB.

MexIpeIMETHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBS3€ MpHU U3y4eHHH OopraHmveckoil xumuu B 10 Kiacce OCyIIECTBIISICTCS 4Yepe3 MCIOJIb30BaHME KaK OOLIMX
€CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATHH, SBJISIOLIMXCSA CUCTEMHBIMH JUISl OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAyYHOTO IIUKIIA.

OO0111e ecTeCTBEHHO-HAayYHbIE MTOHATHA: SIBICHUE, HAYUYHBIH (aKkT, TMIIOTE3a, 3aKOH, TEOpHs, aHAJIU3, CUHTE3, KIacCU(PUKALHS, TEPHOAUYHOCTD,
HaOJr0IeHuEe, U3MEPEHUE, IKCIEPUMEHT, MOJIETUPOBAHHUE.

dusmka: marepus, dHEprus, Macca, aToM, JJIEKTPOH, MOJEKY/a, YHEPreTUYEeCKUN YpOBEHb, BELIECTBO, TEIO0, OOBEM, arperaTHOe COCTOSIHHE
BEIECTBA, (pr3MUecKre BETMUMHBI U €MHUIBI UX U3MEPEHUSI.

Buonorus: kierka, opranusM, 6uocdepa, oOMEH BelIeCTB B opraHusme, (GOTOCHHTE3, OMONOTHYECKH aKTHBHbIE BellecTBa (O€JKH, YIrieBOJbI,
KUPBI, PEPMEHTHI).

['eorpadus: MuHEpabl, TOpHBIE TOPO/IbI, MOJIE3HBIE HCKOMAEMBbIE, TOIIUBO, PECYPCHI.

TexHonorus: nuieBsle NPOAYKThI, OCHOBBI PALIMOHAIBHOTO MUTAHUs, MOIOLINE CPEICTBA, JEKAPCTBEHHBIE U KOCMETHUUECKUE MPENaparsl,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKAA XMUA

TeopeTnyeckre OCHOBbI XUMHUU
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XuMuyeckui 35eMeHT. AToM. Sapo atoma, U30TONbl. DIEKTPOHHAS 000JI0UKa. DHEPIeTUYECKUE YPOBHHU, IOAYPOBHU. ATOMHBIE OpOUTaIH, S-, P-,
d- snemeHnThl. OCOOCHHOCTH pacHpe/elieHUs] DJICKTPOHOB IO OpPOUTAISIM B aroMax »JJIEMEHTOB IIEPBBIX YETHIPEX IEPHOJOB. DIEKTPOHHAS
KOH(UTrypauus aTOMOB.

[lepuonnueckuit 3akoH u Ilepuoamnueckas cucrema xumuueckux suemeHToB JI. M. MenaeneeBa. CBs3b NEPUOAMYECKOTO 3aKOHA U
[leproauueckoii cucreMbl xumuueckux snemeHToB . M. MenneneeBa ¢ COBpeMEHHOW TEOpPHEH CTpPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MMHU IPOCTHIX M CIOKHBIX BELIECTB 10 IPYMIAM U IepuojaM. 3HaueHHE NepUOJNYECKOro 3aKOHa B
pa3BUTHUU HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBSI3b. Buabl XMUMHMYECKOH CBs3M (KOBAaJEHTHas HEMOJSpHAas M MOJSpHAas, WOHHAsA, METaNIn4yecKas).
MexanuzMbpl 00pa3oBaHMsl KOBAJCHTHOM XMMHYECKOH CBs3u (OOMEHHBII W JOHOPHO-aKUENTOpHBIH). Bomoponnas cBA3b. BajeHTHOCTH.
DneKTpOOTpULATENIBHOCTh. CTENEHb OKUCIIEHUs. FIOHBI: KAaTHOHBI U AHWOHBI.

BewecTBa MOJEKYJIIpHOTO M HEMOJIEKYJSIPHOTO CTPOEHHSA. 3aKOH IIOCTOSHCTBA COCTaBa BELIECTBA. THIBI KPUCTAUIMYECKUX PEILETOK.
3aBUCHMOCTh CBOWCTBA BEIIECTB OT TUIA KPUCTAUINYECKON PEIIETKHU.

[TonsiTHe o nucnepcHbIX cucTeMax. VICTHHHBIE U KOJIJIOUIHBIE PACTBOPLI. MaccoBasi 10151 BELLIECTBA B paCTBOPE.

Knaccugukarus Heoprannyeckux coeinHeHnit. HoMeHkatypa HeopraHMueckux BemiecTB. [ eHeTndeckas CBsA3b HEOPraHUUECKUX BEIIECTB,
MPUHAJIEKAIINX K Pa3IMYHBbIM KJlaccaMm.

Xumnueckas peakuus. Kiaccudukanms XuMHUUecKuX peaklyuil B HEOPraHN4ecKoi U OpraHnYecKol XMMHMHU. 3aKOH COXPaHEHUSI MacChl BEIIECTB,
3aKOH COXPaHEHMsI ¥ IPEBPALLCHHS] SQHEPTUU IPU XUMHUYECKUX PEAKLIHAX.

CkopocTb peakiuy, €€ 3aBUCUMOCTh OT Pa3lIMyYHbIX (pakTopoB. OOpaTUMbIe peakii. XUMHUYECKOe paBHOBecHe. DPaKTOpbI, BIUSAIOIINE Ha
COCTOsIHME XUMHUYecKoro paBHoBecHs. [Ipnanun Jle [larense.

OnexTponuTHyeckas auccornuanus. CHUibHbIE U c1alble 21eKTponThl. Cpelia BOAHBIX paCTBOPOB BEIIECTB: KUCIIAs, HEUTpaIbHas, IEI0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

DKCrepuMEHTAIbHbIE METOJIbl M3Y4YEeHHMs BEUIECTB M MX MpeBpallleHui: neMoHcTpanus tabmun «llepuonnyeckas cucreMa XUMHYECKHX
snementoB JI. . MenneneeBa», n3ydeHue Mojielell KpUCTAUTMUYECKUX PENICTOK, HAOMIOICHHEe W OINMCAHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX
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ONBITOB (Pa3l0KEHUE MEPOKCHIA BOJOPOJA B MPUCYTCTBUM KaTaau3aTopa, OMpENesIEHUE CPelbl pacTBOPOB BEHIECTB C MOMOIIBIO YHHUBEPCATHLHOIO
WHJUKATOpa, pEaKIIM HOHHOTO 0OMEHa), TPOBEICHHE MPAKTHIECKOW paboThl «BiusHue pa3nudHbIX (PaKTOPOB Ha CKOPOCTh XUMHUUYECKON PEAKITUN.

PacuéTnbie 3amaun.

Pacuérel no ypaBHEHUSAM XUMHUYECKUX PEAKIINI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUCThI, pACUCTHI C UCIIOIH30BAHUEM TOHATHS «MACCOBAsl 1011
BEIIECTBAY.

Heoprannueckas xumust

Hewmeramis. [Tonoxkenune HemeramioB B [lepuoanueckoii cucreme xuMuueckux saemeHToB JI. . MeHeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB.
du3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPOIUS HEMETAJUIOB (Ha IpUMeEpe KUCIOpoaa, cephl, hocdopa u yriaepoaa).

XVMHYECKUE CBOMCTBA BaXKHEUIITNX HEMETAJLIOB (TAJIOTCHOB, CEPhI, a30Ta, (hocdopa, yriiepoia U KpeMHUS) U KX COCTUHEHUH (OKCHIIOB,
KHCIIOPOJICOICPKAIIMX KUCIIOT, BOJOPOIHBIX COSIUHEHUN).

[IprMeHeHNe Ba)XHEUIINX HEMETAIIOB U UX COCIMHEHUM.

Mertannsl. [Tonoxxenue metamios B [lepuoauueckoii cucteme xumuueckux aieMeHToB [l. V1. MenaeneeBa. OCOOEHHOCTH CTPOEHHUSI SJIEKTPOHHBIX
0005109ek aTOMOB MeTauioB. O0IIHMe PU3HIECKUe CBOMCTBA MeTAIIOB. CIIaBbl METAJIIIOB. DJICKTPOXUMUYECKHH ST HAPSDKCHUH METAIITIOB.

XVMUYECKUE CBOWCTBA BAKHEHIIINX METAJUIOB (HATPUH, Kallui, KalnbIMi{, MATHUNA, ATFOMUHHMA, ITUHK, XPOM, Kelle30, MEJlb) U UX COCTUHEHHIA.

O61ue cnocoObl monydeHus: MeTauioB. [IpruMeHeHne MeTauioB B ObITY M TEXHUKE.

DKCIepUMEHTAIbHBIE METOJIbI M3YUYCHUsI BEIICCTB M WX MPEBPAICHUN: M3yUYeHHE KOJIEKIMH «MeTauibl U CIIaBbl», 00pa3I[0OB HEMETAJIOB,
pellieHrne JKCINEPUMEHTANbHBIX 3a7ad, HaOMIOJeHHEe M OMHCAHHE [EMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (B3aMMOJCHCTBHE THUAPOKCUAA
AITIOMUHMS C PACTBOPAMH KUCJIOT U MIEJIOYEH, KAYECTBEHHBIE PEAaKI[UU Ha KATUOHBI METAJIIIOB).

PacuéTnbie 3amaun.

Pacuéthl Macchl BelecTBa WM 00bEMa ra30B MO W3BECTHOMY KOJHYECTBY BEIIECTBA, MAcCe WM 0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIHH
BEIIIECTB, PacueThl MacChl (00BEMA, KOJTMYECTBA BEIIECTBA) MTPOAYKTOB PEAKIIUH, €CITH OJTHO U3 BEUIECTB HMEET MPUMECH.

XUMUS U )KU3HD
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Ponp xumun B 00ecriedeHrH YKOJIOTHYECKOM, SHEPTeTHUECKON M MUIIEBOM O€30MaCHOCTH, Pa3BUTUH MEIUITMHBL. [IOHATHE O HAYYHBIX METO/IaX
MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUM.

[IpencraBnenus 06 00X HAYYHBIX MPUHIIUAIIAX TPOMBIIIJICHHOTO TOTYyYEHUS BAXKHEUIITNX BEIIECTB.

YenoBek B MUpPE BELIECTB U MATEPUAJIOB: BAXXKHEUIIHNE CTPOUTEIBHBIE MAaTEPUAJIbl, KOHCTPYKIIMOHHBIE MAaTEpHaJbl, KPACKH, CTEKIIO, KEpAMUKa,
MaTepuaibl s JIEKTPOHUKHU, HAHOMATEPUANIBI, OPraHUIECKUE U MUHEPAILHBIC YI00pEHUSI.

XuMHS ¥ 3JI0POBBE YETIOBEKA: MPaBUiIa UCIIOJIb30BaHUS JICKAPCTBEHHBIX MPENapaToB, paBuia 0€30MMacHOI0 MCIIOIb30BaHUS MIPENapaToB
OBITOBOM XMMHH B IMOBCEAHEBHOMN KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MPU M3Y4eHUU OOIIe M Heopranuyeckoil xumuu B 11 kiacce ocyliecTBisieTcsl Yepe3 UCIO0JIb30BAHNE KaK
OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U IOHATUHN, SIBJISIFOIIMXCS CUCTEMHBIMH JIJIS1 OTACIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OO01re ecTecTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIA (DaKT, THIOTE3a, 3aKOH, TEOpHUs, aHallu3, CUHTE3, KiaccuuKamus, nepruogudaHOCTb,
HaOJIIOZICHUE, SKCIIEPUMEHT, MOJICTTMPOBAHHUE, H3MEPEHUE, SIBJICHUE.

®du3uKa: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JHEPTETUYECKUI YPOBEHb,
BEIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBa, (U3NUECKUE BETHUMHBI U €IMHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kietka, opraHu3M, 3KocucTeMa, Onocdepa, MaKpo- ¥ MUKPOJIEMEHThI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpasnbl, TOpHBIE TTOPO/IBI, TIOJIE3HBIE HCKOTIAEMbI€, TOTUIUBO, PECYPCHI.

TexHonorus: XuMu4yeckasi IPOMBIIUIEHHOCTh, METAJUTYPrus, MPOU3BOACTBO CTPOUTEIBHBIX MaTEPUAJIOB, CEIbCKOX0O35MCTBEHHOE MTPOU3BOJICTBO,
MUIIEeBasl MPOMBIIIIEHHOCTD, (hapMalleBTHUeCKas MPOMBIIIIEHHOCTh, MPOM3BOACTBO KOCMETHUECKHUX MPEnapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX

MaTCepUuaJIOB, JJICKTPOHHAA MPOMBINIJICHHOCTh, HAHOTCXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOTI'PAMMBI 10 XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBLHIEI'O
OBPA3OBAHUSA
JIMYHOCTHBLIE PE3VYJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OOYUYaIOIIMMHUCS MPOTPAMM CPEIHETO o0IIero oopa3oBaHus (JINYHOCTHBIM,
METamnpeMETHBIM H TpeIMeTHbIM). HaydHOo-MeToau4eckoli OCHOBOUM JUIsi pa3pabOTKU IIAHUPYEMBIX PE3YIbTaTOB OCBOCHHS MPOTPAMM CPETHETO
o011ero 00pa3oBaHus SBISETCS CUCTEMHO-/I€ATEIbHOCTHBIN MOAXO/I.

B cootBercTBUM € CHCTEMHO-AESTENBHOCTHBIM MOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS INpeAMeTa «XHUMHsS» Ha YPOBHE
cpeaHero oo1iero 0opa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABIISIOLINUE!

OCO3HaHUE OOYYAIONIMMUCSA POCCUMCKON TpakJAaHCKOM HMACHTMYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOATEIBHOCTH |
CaMOOMPEICICHHIO;

HaJIM4YnC MOTHUBAIIUU K O6y‘~I€HI/IIO;

[[eJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIICHUM JTUYHOCTH HA OCHOBE KIIFOUEBBIX IEHHOCTEH M MCTOPUYECKUX TPaaUlIMi 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYaroUIMXCS PYKOBOJCTBOBATHCS B CBOEH NIEATEIHHOCTH IEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMH, MPHUCYIIUMHU
I[EJIOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMS;

HAJIMYHUE MPABOCO3HAHUS YKOJIOTHUYECKOM KYIbTYPHI U CIIOCOOHOCTH CTAaBUTH IIENTU M CTPOUTH )KU3HEHHBIE TIAHBI.

JIngHocTHEBIE PE3YIbTAaThl OCBOCHHA NIPEAMETA «XuMus» JOCTUT'AKOTCA B €AUHCTBEC yqe6H0171 U BOCIHATATENbHOU ACATCIIBHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKIUMH, COIIMOKYIbTYPHBIMHU, T1YXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HMJI€ATaMU POCCUHCKOTO TPa)kIaHCKOTro oOIIecTBa, MPUHATHIMU B
00111ecTBE HOPMaMH U TIpaBUJIaMU TTOBEJEHUS, CTOCOOCTBYIOIIMMU MPOIECCaM CaMOITO3HAHMSI, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS TUYHOCTH
oOydJaronuxcs.

JIM4HOCTHBIE PEe3yAbTaThl OCBOCHHS MIpenaMeTa « XUMHs OTPaxaroT chopMHpPOBAHHOCTh OMBITA MIO3HABATEIHHONW M MPAKTUYECKON ACSITENFHOCTH
00yJaronuxcs Mo peaan3aluy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpax1aHCKOTO BOCIIUTAHHUS:
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0CO3HaHMSI 00YYAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M 003aHHOCTEH, yBaKEHHSI K 3aKOHY U TIPAaBOTIOPSIKY;

IIPEJICTABJICHHS O COLMAIBHBIX HOPMAax M IPaBUIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH JESATEIbHOCTH IPU CO3AAHUU YYEOHBIX IIPOEKTOB, PEIIEHUH y4eOHBIX U [TO3HABATENbHBIX 3a/1a4,
BBINIOJTHEHUHM XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHI JPYTUX NpPU aHAIM3€ PAa3IUYHBIX BHIOB y4eOHOM
JESTEIIBHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUSI:

LIEHHOCTHOT'O OTHOILIEHMS K UICTOPUUYECKOMY M HayYHOMY HACJIEUI0 OTEYECTBEHHON XUMUU;

YBa)XKEHUsI K IPOLECCY TBOPUECTBA B OOJACTH TEOPUU U NPAKTHUUECKOTO NMPUMEHEHHUS XUMHH, OCO3HAHUS TOrO, YTO JAOCTH)KEHUSI HAyKH €CTh
pe3yabTaT ATUTENBHBIX HAOII0ACHUH, KPOITOTIMBBIX SKCIIEPUMEHTAIBHBIX TIOUCKOB, TOCTOSIHHOTO TPY/Aa YUCHBIX U PAKTUKOB,;

UHTEpeca U MO3HABaTENIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIOIIEM aHaIU3e MHPOPMALMU O IePEOBBIX JOCTHKEHHUIX COBPEMEHHOM
OTCYCCTBCHHOM XHUMUU;

3) 1yXOBHO-HPABCTBEHHOI'O BOCITUTAHUSL:

HPABCTBEHHOI'O CO3HAHMSI, ITUUECKOTO ITOBEJCHMUS;

CIOCOOHOCTH OLIEHUBATh CUTYaIlUH, CBSI3aHHbBIE C XUMHUUECKUMHU SBICHUSMH, U IPUHUMATh OCO3HAHHBIE PEIICHNUs, OPHEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOC MOBEJCHHUE U MOCTYNKU CBOMX TOBApHUILEH ¢ MO3UIMI HPaBCTBEHHBIX U MIPABOBBIX HOPM M OCO3HaHUE MOCIEACTBUM
3TUX MOCTYIKOB;

4) hopMupOBaHHUS KYIBTYPHI 3JI0POBbSI:

MOHMMAaHUS IEHHOCTEN 3J0pOBOTO U OE30MacHOT0 00pa3a KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

CO6JHOI[CHI/I${ ImpaBuJI 0e30I1aCHOrO 06paIJ_[CHI/I}I C BCIICCTBAMU B 6LITy, IMOBCEIHEBHOM JKU3HU U B pr,[[OBOﬁ ACATCIIBHOCTH,
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MOHMMAHUS [IEHHOCTH MPAaBWJ WHAMBHIYAILHOTO U KOJUIGKTMBHOTO O€30MaCHOTO MOBEJCHUS B CHUTYAllUAX, YTPOKAIOMIMX 30POBBIO U KH3HU
JIFOJIEH;

OCO3HAHUS MOCJICICTBUM U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS);

5) Tpy0BOrO BOCIIUTAHHUS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4e€OHO-UCCIIEIOBATEILCKOM NEATEIILHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOU M APYTUX BUIAX
JIeATEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 COLMATBbHON HAMPaBICHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY M3YYEHHIO MPOECCHl pa3TU4YHOTO poja, B TOM YHCIIE HA OCHOBE MMPUMEHEHHS MPEIMETHBIX 3HAHUM 110 XUMUH;

YBAKEHUS K TPYAY, JIFOISAM TpyJAa U pe3ysibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHAMBHIYAIBHON TpaeKTOpUH 00pa3oBaHus, OyaylIed mpopeccuu U peain3aiii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) 9KOJIOrMYECKOro BOCITUTAHUS:

9KOJIOTHYECKH 1€IeCO00Pa3HOro0 OTHOUICHHS K MIPUPO/IE, KaK HCTOUHUKY CYIIECTBOBAHUS )KM3HU HA 3eMII€;

MOHMMAaHUA TI00ANBHOTO XapaKTepa HKOJIOTUYECKUX MpoOIeM, BIUSHHUSI YIKOHOMUYECKUX MPOIECCOB HAa COCTOSHUE MPHUPOJHON U COIMALHOM
Cpenbl;

OCO3HaHUS HEOOXOJMMOCTH HCTIONB30BAHMSI JOCTHKEHUI XUMHH [Tl PEIIEHUs] BOIIPOCOB PALIMOHAILHOTO MPUPOOIIOIb30BAHHUS,

AKTUBHOTO HENPUSTHS JEHCTBUM, TPUHOCIIIUX BPEA OKPYXKAIOMIEH MPUPOJHON cpefe, yMEHHUs NPOTHO3UPOBATh HEOIAroNpHUsTHHIE
SKOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX ACHCTBUI U IPEIOTBpaIlaTh UX;

HaJIU4Ms Pa3BUTOTO HKOJIOTMYECKOTO MBIIIIEHUS, YKOJIOTHYECKON KYJIbTYpPBhl, ONbITa AEATEIBHOCTH KOJOTHYECKON HANpaBIIEHHOCTH, YMEHUS
PYKOBOJCTBOBATHCS UMM B TTO3HABATEIPHOM, KOMMYHUKATUBHON U COIMATILHOM MPAKTHKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO MTPOTHUBOCTOATDH HJIE OJIOTHH
xeMmooouw;

7) LIGHHOCTH HayYHOT'O TIO3HAHUSI:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTUKH,
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NOHUMAaHMA CIeUU(DUKA XUMHUH KaK HAyKH, OCO3HAHUS €€ PO B ()OPMHUPOBAHUH PALMOHATIHHOTO HAyYHOT'O MBIIIICHUS, CO3aHUU LIETOCTHOTO
IpEeACTaBICHUs 00 OKPYXAIOLEM MHpE KaK O €AMHCTBE IPUPOABI M 4YEJIOBEKa, B MO3HAHUM NPHUPOIHBIX 3aKOHOMEPHOCTEH U pEeLIeHHH IpodieM
COXpPaHEHHUs IPUPOJAHOIO PABHOBECUS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHHU JJISi COBPEMEHHOW LMBWIIM3ALMU: B €¢ T'yMaHUCTUYECKON HANpPaBIEHHOCTH M BAXKHOW POJIM B
CO3JIaHMH HOBOM 0a3bl MaTE€pUATBbHOMN KYJIbTYpbI, pEIIeHUH TI100aNbHBIX TP00IeM YCTOHUNBOTO pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETHUCCKOM,
IUILEBOM M 3KOJIOrMYeckoi 0e30MacHOCTH, B PA3BUTUU MEAMLMHBI, 00ECIEUCHUH YCIOBHM YCHEIIHOro TpyJa U HKOJOTHYECKH KOMGPOPTHOH KHU3HU
Ka)JI0T0 wieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: IOHHMMAHUS CYIIHOCTH METOJOB IIO3HAHMS, HUCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH
UCIIOJIb30BaTh NOJIy4YaeMble 3HAHUS Ul aHAINW3a U OOBSICHEHUS SIBJICHUN OKPYKAIOLIEr0 MUpa M MPOUCXOAALINX B HEM U3MEHEHUH, yMEHHs JelaTh
000CHOBaHHBIE 3aKJIIOYEHUS] HA OCHOBE HayYHBIX (DAKTOB M UMEIOLIMXCS JaHHBIX C LIEJIbIO OJIy4EHHs TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIbHO UCII0JIb30BaTh XMMUUYECKNE 3HAHUS I PEILIEHUs IPOOJIEM B PEaIbHBIX )KU3HEHHBIX CUTYALIMSIX;

MHTEpeca K IO3HAHUIO U UCCIIEI0BATENbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpEepbIBHOMY OOpa30BaHMIO U CaMOOOpPA30BaHMIO, K AKTMBHOMY IIOJIyYEHHIO HOBBIX 3HAHUM MO XUMHUHU B
COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTIIMU;

UHTEpeca K 0COOEHHOCTSIM TPYy/ia B pa3IMuHbIX chepax npodhecCHOHAIbHON 1eATEIbHOCTH.

METAIIPEJJMETHBIE PE3VJIbTATbDI

MertanpeaMeTHbIe pe3ynbTaThl OCBOCHUS y4EOHOr0 IpeaMeTa «XUMHs» Ha YPOBHE CPETHET0 00LIeEro 00pa3oBaHuUs BKIFOYAIOT:

3HaYMMble JJ1s (POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEXIUCIUIUIMHAPHbIE (MEXIpEeAMETHbIE) O0IIeHayYHbIe TOHATHUS, OTPaXKaIOIIHe
LEJIOCTHOCTh HAYYHOH KAapTUHBI MHpa U CHeuu(PUKYy METOJOB NMO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEILECTBO, dHEPTHs,
SBJIEHUE, TPOIeCC, CUCTEMa, HAy4yHbIM (aKT, NMPUHIUM, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHME, HAOIOJIEHUE, HU3MEpEHue,
9KCIIEPUMEHT U JpPYyTue);

yHUBEpCaJbHbIE  y4deOHble JeiicTBus  (MO3HaBaTeNbHbIE, KOMMYHHMKATHBHBIE, pETYJISATHBHbBIE), oOecrneuynBaromue  (OpMHUPOBAHUE
(GYHKIIMOHAIBHOW IPaMOTHOCTH M COIIMAIbHOM KOMITETEHIIUN 00yYaroIINXCs;
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CIIOCOOHOCTh O0YYarOMIMXCs UCIOIb30BaTh OCBOCHHBIE MEXIAMCIHUILTMHAPHBIC, MUPOBO33PEHUCCKHUE 3HAHUS M YHHBEPCAJIbHBIC yueOHBIC
JICUCTBUS B TO3HABATEIbHOW U COLMAIBHOMN MTPAKTHKE.

MertanpeaMeTHbIe pe3ybTaThl OTPAKAIOT OBJIAJICHUEC YHUBEPCAIbHBIMUA YY€OHBIMU MMO3HABATEIHHBIMH, KOMMYHUKATUBHBIMHU U PETYJISATUBHBIMH
JECUCTBUSIMU.

OBnasieHe YHUBEPCATIbHBIMU Y4€OHBIMU MO3HABATEILHBIMU JICHCTBUSMU

1) 6a30BbIE JOTHYECKUE ICHCTBHS:

CaMOCTOSITENLHO (POPMYTUPOBATH U AKTYAIU3UPOBATh MPOOIEMy, BCECTOPOHHE €€ pacCMaTpPUBATh;

OTIPENIETIATH e JACSITEIbHOCTH, 33/1aBasi MapaMeTPhbl U KPUTEPHUH UX JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTaThl JEATEILHOCTH C MOCTABIICHHBIMU
LIEJISIMU;

UCIONIb30BaTh MPHU OCBOCHHUU 3HAHUN MPHEMBI JIOTMYECKOTO MBIIUIEHUS — BBIICIATH XapaKTEpHbIE MPU3HAKHU MOHSATHI M YCTaHABIMUBATH UX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHITHS IS OOBSICHCHUS OT/ICIBHBIX (DAKTOB U SBJICHHUIA,

BEIOMpATh OCHOBAHMS M KPUTEPUH TS KIIACCU(UKAIIUN BEIICCTB U XUMHUYCCKHUX PEaKIIHIA;

yCTaHABIMBATh MPUUYUHHO-CIIEICTBEHHBIEC CBA3H MEXKIY H3y4aeMbIMU SBIICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKJEHHUS (MHIYKTUBHBIC, JEAYKTUBHBIE, 10 AaHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B
paccMaTpuBaeMbIX SIBIEHUSAX, (POPMYJIIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSATDH B MPOIIECCE MTO3HAHMS, UCTIOJIb3yeMbIe B XUMHUU CUMBOJIMUECKHE (3HAKOBBIE) MOJIEH, TPEOOPa30BbIBATH MOJIETBHBIE TTPEICTABICHUS
— XUMHYECKHH 3HaK (CHMBOII) DJIEMEHTa, XUMHUYecKas (popmyra, ypaBHEHHE XMMHUYECKOW peaklnu — MpPU PEIICHWH Y4eOHBIX MO3HABATENIbHBIX U
MpPaKTUYECKUX 3a/lay, MPUMEHSTh HA3BaHHBIE MOJIETbHBIE MPEJCTABICHUS IS BBISBICHUS XapaKTEPHBIX NPU3HAKOB H3yYaE€MbIX BEIIECTB U
XUMHYECKHUX PEaKIUM.

2) 0a30BbIE MCCIIEI0BATEbCKHE ICHCTBHS:

BJIQJI€Th OCHOBAMH METOJIOB HAYYHOT'O TTO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHI;

dbopMyIUpOBaTh IENN W 33/Ja4d HMCCIEIOBAHUS, MCIOJIb30BaTh MOCTABICHHBIE M CAMOCTOSTEIBHO C(OPMYIHpPOBAHHBIE BOIMPOCH B KaueCTBE
WHCTPYMEHTA MMO3HAHUS ¥ OCHOBHI JIJTs1 (DOPMUPOBAHHUS TUIIOTE3HI TTO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

18



BJIAJICTh HABBIKAMU CAMOCTOSTEIILHOTO IJIAHWPOBAHUS U MPOBEACHUS YICHUYECKUX SKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHUsSI HAOMIOATh 3a
XOJIOM TIpOLIecca, CaMOCTOSATENIBHO IPOrHO3UPOBATh €ro pe3ysbTaT, (HOpMyaupoBaTh OOOOIIEHHS M BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pe3ysIbTaTOB UCCIIEIOBAHUS, COCTABISTh 0OOCHOBAHHBIM OTUECT O MPOJeIaHHON paboTe;

nproOpeTaTh ONMBIT YYCHUYECKON HUCCIIEA0BATENLCKON M IPOSKTHOM AEATENbHOCTH, IPOSBIATH CIIOCOOHOCTD M TOTOBHOCTH K CAMOCTOSITEIIHLHOM Y
IIOMCKY METOJIOB PEIIECHUS IPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B ITO3HAHUS.

3) pabora ¢ uHpOpMaLKEii:

OPUEHTHPOBATHCS B Pa3IMYHBIX UCTOYHUKAX MHPOpPMALUU (HAy4HO-TIOMYJISIpHAS JUTEpaTypa XUMHUECKOTO COAEp KaHuUs, CIIPaBOUHbIE OCOOMS,
pecypcsl MHTEpHETa), aHATM3UpPOBATh MH(DOPMAIUIO Pa3IMYHBIX BHAOB W (OpM mpencTaBiieHUsl, KPUTUYECKH OLEHHBATH €¢ JIOCTOBEPHOCTh WU
HEIPOTUBOPEUUBOCTB;

(GopMynHpOBaTh 3aPOCHI ¥ IPUMEHAThH pa3IMyHbIe METO/IbI IIPH MTOMCKE U 0TOOpe MHPOpMaLUU, HEOOXOJUMOH JUIsl BHITIOIHEHUS Y4eOHbIX 3a/1a4
OTPEIETICHHOTO THUTIA;

nproOpeTaTh ONBIT UCHOIb30BAHUS MH()OPMAILIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI U PA3JIMUHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO ()OPMY IpPEACTaBICHUS MHPOPMALIUHU (CXEMBI, TpaQUKH, JHarpaMMbl, TaOJIUIbI, PUCYHKU U JIPyTHE);

UCIIOJIb30BaTh HAay4YHBIN SI3bIK B KayeCTBE CPEJCTBA MpH paboTe ¢ XMMUYECKOH MH(popMalMen: MPUMEHATh MeXIpeaMeTHble (pusnueckue u
MaTeMaTHYeCKUe) 3HaKU U CUMBOJIBI, (hOpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIb30BaTh U MPeo0pa3oBbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISTHOCTH.

OBnaneHne yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU J1€UCTBUSMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI B X0JI€ AUAJIOTa U/UIIM JUCKYCCHUHU, BBICKA3bIBaTh UeU, (OPMYINPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIbHO BBIIIOJIHEHUS IPEJIOKEHHOM 3aauu;

BBICTYIIaTh C NIPE3EHTALMEN PE3YyIbTATOB IIO3HABATEIBHOMN EATENBHOCTH, TOJYUYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH IPH
BBINOJIHEHUH XUMHUYECKOT0 IKCIEPUMEHTA, MPAKTUUECKOH paboThl MO UCCIIEOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, peau3allii y4eOHOro MPOEKTa U
(bopMyIUpOBaTh BBIBOJIBI 110 pe3yibTaTaM MPOBEICHHBIX UCCIIEI0BAaHUI MYTEM COTIACOBAHUS MO3HUIIUN B X07e 00CYXIeHUSI U 0OMEHa MHEHUSIMHU.

OBnazneHne yHUBEpCAIbHBIMH PETYJIATUBHBIMU JIEHCTBUSMU:
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CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIISATH CBOIO [T03HABATENIbHYIO JAESTENBHOCTD, OIPEEIIsAs €€ LEIH U 3a1a4i, KOHTPOJIUPOBATh U IO MEpe
HE00XO0IMMOCTH KOPPEKTUPOBATh MpeAaraéMblii aJIrOPUTM JEHCTBUI IpU BBINOJHEHUH YYEOHBIX M HCCIIEOBATENbCKUX 3a/a4, BbIOMpaTh Haubosee
3¢ (GeKTUBHBIN CIIOCO0 UX PEILEHHsI ¢ YIETOM ITOJyYEHHsI HOBBIX 3HAHUH O BEIIECTBAX U XMMHUYECKHX PEaKIUsX;

OCYILIECTBIIATH CAMOKOHTPOJb CBOEH AEATEIbHOCTU HA OCHOBE CAMOAHaIN3a U CAMOOLIEHKH.

I[TPEAMETHBIE PE3VYJIBTATHI
10 KJTACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHsD OTPaXaroT:

c(OpMUPOBAHHOCTH IPEICTABICHUN 0 XMMHUUYECKON COCTaBISIOLIEH €CTECTBEHHO-HAy4YHOH KapTUHBI MHUpA, POJM XUMHUHU B MO3HAHUU SIBJICHUM
IPUPO/IbI, B POPMUPOBAHUU MBIIIJICHUS U KYJIbTYPhl JIMYHOCTH, €¢ (PYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAUMOM JUIsl pELLIEHUs IPAKTUYECKUX 3ajay
U 3KOJIOTMYECKH 00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHON CpPEIe;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHWMM, KOTOpas BKJIOYAET: OCHOBONOJAraroIlue IMOHATUSA (XMMHUYECKMH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKasl CBA3b, CTPYKTYpHas GpopMyiia (pa3BEpHYyTas U COKpAIICHHAs), MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIIEpOIHBINA CKeNeT, (yHKINOHATIBHAS TPYIa, PAJUKAI, H30MEPHUs, H30MEPbI, TOMOJIOTHYECKHH PsJl, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPO U a30TCO/EpIKalllie COeANHEHHs,, MOHOMEp, MOJIMMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIJIIPHBIE COSIMHEHMS); TEOPUHU U
3aKOHBI (TEOpHs CTpOeHHs opraHudeckux BemectB A. M. byTnepoBa, 3aKkOH COXpaHEHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3BIK
XUMHUH; MUPOBO33PEHUYECKHE 3HAHMSI, JISKAIME B OCHOBE ITOHUMAaHUsl IPUUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (PAKTOIOTNUECKHE CBEICHUS
O CBOHCTBaxX, COCTaBe, MOJYYEHUH U O€30IaCHOM HCIOJIb30BaHUU BAKHEMIIMX OPraHWYECKUX BELIECTB B OBITY U MPAKTUYECKOW JESATENbHOCTU
YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBIABJIATH XapaKTEpHble NMPU3HAKU MOHATHUH, yCTAaHABIMBAaTh MX B3aUMOCBSA3b, UCIOJIb30BATH COOTBETCTBYIOLIHE
MIOHATUS IIPU ONMCAHUM COCTaBa, CTPOCHHUS M MPEBPALICHUI OPTaHUYECKUX COETMHEHUM;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIb30BaTh XHMHUYECKYI0 CHMBOJIUKY JJISi COCTaBJICHHS MOJEKYJISPHBIX M CTPYKTYPHBIX (pa3BEepHYTOM,
COKpAIlCHHON) (OpMyJ OPraHUYECKUX BEUIECTB M YPaBHEHUH XMMHUYECKMX PEaKIMH, W3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB IS
WJUTFOCTPALIMHY UX XUMUYECKOTO U IIPOCTPAHCTBEHHOIO CTPOCHUS;

20



c(OPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIICIKHOCTh HM3YYCHHBIX OPraHMYECKHX BEIIECTB IO HX COCTaBy W CTPOCHUIO K
onpeAeIEHHOMY KJIacCy/TPyIIe COSAMHEHHH (YTIICBOIOPOIbI, KHCIOPO M a30TCOACPKAIINE COSTUHEHUS, BBICOKOMOJICKYIIIPHBIC COCIMHEHUS), 1aBaTh
UM Ha3BaHMs 10 cuctemaTrueckoii HomeHknarype (IUPAC), a Takxke NpUBOAUTH TPUBHAIBHBIC HA3BaHMS OTJCIIBHBIX OPraHUYECKUX BEIISCTB (ITHUJICH,
MPOIWJICH, alleTUJICH, JTUJICHIJINKOIb, TIHIEPUH, (eHOoJ, (hopMambAeTH, aleTalblery]l, MypaBbHHAs KHUCIOTA, YKCYCHAash KHCIIOTA, OJICMHOBAs
KHCIIOTa, CTEAPUHOBASI KMCIIOTA, TIII0K03a, PPyKTO3a, Kpaxmall, IeIT0I03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACIATH BUABI XUMUYCCKOM CBSI3U B OPraHUYECKUX COCTUHEHUX (OMHAPHBIC U KPaTHBIC);

c(OPMHUPOBAHHOCTh YMECHHUS MIPUMEHSTH MOJIOKCHHS TEOPUU CTPOCHHUS OpraHndeckux BemiectB A. M. ByTiepoBa a1 00bsCHEHUS 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX COCTAaBA U CTPOCHHUS; 3aKOH COXPaHEHUSI MacChI BEIICCTB;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepPU30BaTh COCTAB, CTPOCHUE, (PU3MUCCKHE M XUMUYCCKHE CBOMCTBA TUITUYHBIX MPEICTABUTEIICH Pa3IMIHBIX
KJIACCOB OPTraHUYECKUX BEIIECTB (MeTaH, 3TaH, AITHJIEH, MPONWJIEH, aleTwieH, OyragueH-1,3, merunOyraaueH-1,3, GeH3on, MeTaHON, 3TAaHOIN,
ATHJICHTJIMKOJb, TIIHMIEPUH, (EHOJ, aleTalbIeTHI, MypaBbUHAs U YKCYCHasl KHCJIOTBHI, TJIFOKO3a, Kpaxmall, IEeJUIHJI03a, aMHHOYKCYCHAasl KHCIOTa),
WUTIOCTPUPOBATh TCHETUYECKYIO CBS3b MEXKIY HUMHU YPAaBHEHUSMH COOTBETCTBYIONIMX XHMHYECKHX PEAKIUW C HCIOJIb30BAHHEM CTPYKTYPHBIX
dopmyu;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEePU30BaTh HCTOUHUKH YTIIEBOIOPOJAHOTO CHIPhS (HE(PTH, MPUPOAHBIN ra3, yroib), ClocoObl UX MepepaboTKU U
MPAKTUYECKOE TIPUMEHEHHUE IMPOTYKTOB IePepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHUH TPOBOJHUTH BBIYHCICHHS 1O XUMHYECKHM YpaBHEHUSM (Macchl, 00hEMa, KOJMYECTBA MCXOTHOTO BEIIECTBA WU
MPOYKTa PEaKkIuy MO U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB MM MPOIYKTOB PEAKIIUN);

c(OpPMUPOBAHHOCTh YMEHHU BJIQJICTh CHCTEMOU 3HAHWU OO0 OCHOBHBIX METOJAaX HAYYHOTO ITO3HAHUS, MCIIOJIB3YeMbIX B XUMHUU MPH W3YYCHUU
BEIICCTB M XMMHUYECKUX SIBJICHHUN (HAOJIOJCHUE, U3MEPEHHE, dKCIICPUMEHT, MOJICIIMPOBAHKE), UCIIOIL30BAaTh CUCTEMHBIC XUMHUYCCKHE 3HAHUS JIIS
MPUHSTUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

c(OpMHUPOBAHHOCTh YMEHUI COOI0/IaTh MPaBHUIIA MOJB30BAHUS XUMUYECKOW MOCYIO0W W JIaDOpaTOPHBIM OOOPYIOBAHHMEM, a TaKKe IMpaBUiIa

06paHIeHI/I$I C B€IICCTBAMU B COOTBETCTBUH C MHCTPYKIHUAMMU 110 BBIITIOJIHCHUTO J'Ia60paTOpHI)IX XUMHUYECKUX OIIBITOB,
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c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBITOTHATh XUMUYECKUN KCIIEPUMEHT (TPEBPAICHUs OPraHMYECKUX BEIIECTB NPU HAarpeBaHHH,
NOJy4eHHEe ITHIEHA M M3y4EHHE €ro CBOMCTB, KaUECTBEHHBIE PEAKIIMHM OPraHMYECKUX BEIECTB, JEHATypalus OeNKOB IPU HarpeBaHUM, LIBETHBIE
peakuuu OEIKOB) B COOTBETCTBUU C IIpaBMJIAMM TEXHUKHM O€30IIaCHOCTH IpHU OOpallleHMHM C BELIECTBAMU M JIaOOpaTOPHBIM 00OPYAOBaHUEM,
NPECTaBIATh PE3yAbTaThl XUMHUYECKOTO JKCIEPHUMEHTa B (hopMe 3amicH YpaBHEHUH COOTBETCTBYIOIIUX peakiHidi U (HOpMyIHpOBaTh BBHIBOJBI Ha
OCHOBE 3THUX PE3YyJIbTATOB;

c(OpPMHPOBAHHOCTh YMEHUH KPUTUUECKH aHATU3UPOBATh XUMHUECKYIO0 HH(OPMAIIHIO, ITOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MaCCOBOM
uHpopmanuu, UHTEpHET U APYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJATh IMpaBUiIa 3KOJOTMYECKH LIEIeCO00pa3HOro MOBEACHUSI B OBITY M TPYAOBOM JEATENbHOCTH B LENSIX
COXPAaHEHHsI CBOETO 3J0POBbS M OKPY)KAIOIIEH NPUPOJHOW Cpelbl, OCO3HABaTh ONACHOCTb BO3JEHCTBUSA Ha >XMBBIE OPraHU3Mbl OIPEIEICHHBIX
OpPraHMYECKUX BeIIeCTB, MoHuUMas cmbici nokazatens [IJIK, moscHATh Ha mHpuMmepax CrIocoObl YMEHBUIEHHS M INPEAOTBPAILIECHUS UX BPEIHOIO
BO3JICHCTBHS Ha OPTaHU3M YEJIOBEKa;

Ul 00yYaroIuXcs C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBS: YMEHHE MPUMEHSTH 3HAHHS 00 OCHOBHBIX JOCTYITHBIX METO/aX MMO3HAHHS
BELIECTB U XMMHYECKUX SIBJICHUI;

JUIS CIIENBIX U CJIA0OBUIAIMX OOy4arolIMXCs: YMEHHE MCIIONIb30BaTh pelibe(HO-TOUeUHYI0 cucteMy obOo3HaueHuil JI. Bpaiinsg nns 3anucu
XUMUYECKUX (HOpMyII.

11 KJIIACC

[TpenmeTrHbIe pe3ynbTaThl OCBOEHUS Kypca «O0I11as 1 HeOpraHn4deckas XUMHUs» OTPaXkaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHUNA: O XUMHUYECKOW COCTABIISAIONIEH €CTECTBEHHO-HAyYHOM KapTUHBI MUPA, POJIU XMMHUU B TIO3HAHWUM SIBICHUMN
IPUPOJIbI, B POPMUPOBAHUU MBIIIJICHUS U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIbHONU IPaMOTHOCTH, HEOOXOAUMOM ISl pellieHUs MPAaKTUYECKUX 3a7a4
U 3KOJIOTMYEeCKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

BJIaZICHUE CHCTEMOW XMMHYECKUX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIONINE MOHATHS (XMMHYECKHH 3JIEMEHT, aToM, M30Tol, S-, pP-, d-
3JIEKTPOHHBIE OPOUTATIN aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00bEM, BaJIEGHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIEHUS, XUMUYecKas
CBs3b (KOBaJICHTHAsI, NOHHAsI, METaJNINYecKasi, BOJOPO/IHAs), KpUCTANINYEeCKasl peUIeTKa, TUIIBI XUMUYECKUX peakluil, pacTBOp, dJIEKTPOIUTHI,
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HEBJICKTPOJIUTBI, JICKTPOJIUTUICCKAA JUCCOLUALIUA, OKUCIIUTCIIb, BOCCTAHOBUTCIIb, CKOPOCTH XUMHUYECKOM pCaknuu, XUMHUYCCKOC paBHOBeCI/Ie); TCOpHUU
U 3aKOHBI (TEOpHsI AJEKTPOJIUTUYECKON Iucconuanuu, nepuoauueckuii 3akon JI. M. MenpaeneeBa, 3aKOH COXpaHEHHS MAacChl BEIECTB, 3aKOH
COXpAaHEHUsS U TPEBPAIllCHUS SHEPTUU NPU XUMHUYECKHX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XUMHH, MUPOBO33PEHUECKHE 3HAHUSA,
JIC)KaIME B OCHOBC IMOHUMAaHHUA NPUIMHHOCTU U CUCTCMHOCTH XUMUUYCCKHUX HBJICHHfI, q)aKTOJIOI‘I/I‘-IGCKI/Ie CBCACHHA O CBOﬁCTBaX, COCTaBe, IMMOJTYYCHHUU U
0€e30MacHOM HCIIOJIb30BAHNM BaKHEHIIINX HCOPTraHNYCCKUX BCUICCTB B GBITy n HpaKTH‘IeCKOﬁ ACATCIIbPHOCTH YCJIOBCKA,

C(l)OpMI/IpOBaHHOCTb yMeHI/If/'I BBIABJIATH XapPaKTCPHBIC IMPU3HAKU HOHﬁTHﬁ, YCTaHABJIMBAThL UX B3aUMOCBA3b, HMCIIOJIL30BAaTh COOTBCTCTBYIOLIUC
IMOHATHA ITPU OIMMCAHUN HCOPIraHNYCCKHUX BCHICCTB U UX HpeBpameHHﬁ;

c(OpMUPOBAHHOCTh YMEHUN MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBICHUS (POPMYJI BEILECTB U YPABHEHUM XUMHUYECKUX PEAKLUH,
cucremarnyeckyro HomeHkIarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX HEOPraHMUECKUX BEIIECTB (yrapHbIi ra3, yriaeKUCIbli ra3, aMMHUaK,
rameHHasi U3BeCTh, HeTralIeHast U3BECTh, MUThEBAs COJA, TUPUT U JIPYTHE);

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ OMpeaAcCIATh BAJICHTHOCTD M CTCIICHLb OKUCJIICHUA XUMUYCCKHUX 3JICMCHTOB B COCAMHCHUAX PA3JIMIHOIO COCTaBa, BUI
XUMHYECKOHN CBSI3H (KOBa.HeHTHaSI, HOHHAas1, MCTAJlLINYECKad, BOI{OpO[[Haﬂ) B COCOMHCHUAX, THUII KpI/ICTaJIJIH‘{eCKOfI pGHIéTKI/I KOHKPCETHOI'O BCHICCTBA
(aTomMHasi, MOJIEKYJISIpHAsI, MOHHAsI, METAJTNYecKasi), XapaKTep cpeibl B BOJHBIX PACTBOPaX HEOPraHUYECKUX COCAMHEHUN;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABIMUBATH MPHHAJJICKHOCTh HEOPTaHMUECKHUX BEIIECTB MO UX COCTaBY K OIpPENeJICHHOMY KIacCy/TpyIe
COCIMHEHNH (HpOCTLIe BEIIIECTBA — METAJIBI 1 HEMETAJLTbI, OKCH/IbI, OCHOBAHHMSI, KUCIIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIH );

c(hOopMUPOBAHHOCTh YMEHHUHN pPaCKpbIBATh CMBICT mepuoandeckoro 3akona [[. M. MenzaeneeBa u 1eMOHCTPUPOBATH €0 CUCTEMATU3HPYIOUIYIO,
OO0BSCHUTENBHYIO U TIPOTHOCTHYECKYIO (DYHKIIUU;

c(hopMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKUX 3JIeMEeHTOB 1—4 nepuonos [lepuoaudeckoit cucteMbl
xuMudeckux sieMeHToB J[. M. MenneneeBa, HMCHONB3ysl MOHATHS «S-, P-, O-3JIEKTPOHHBIC OpPOMTANINY, «IHEPreTHUECKHE YPOBHHY», OOBSCHSITH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M MX COCAMHEHUHN MO mepuoaam U rpynnaM l[leproanueckoi cUcTeMbl XMMHYECKUX

aneMeHToB /. 1. MeHnneneera;
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c(OpMUPOBAHHOCTh YMEHUW XapaKTEepPH30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA HEOPTAaHUYECKUX BEIIECTB PA3IMUYHBIX KIIACCOB,
MOJTBEPXKJIaTh CYIIECTBOBAHNE I'€HETHYECKON CBSI3M MEXK/y HEOPraHMYEeCKHMMH BEUIECTBAMH C MIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKHX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHUS KJIACCU()PUIMPOBATh XUMHUECKUE PEAKLIUHU IO PA3IMYHBIM MpPU3HAKaM (YUCIy M COCTaBY PEarupyIOUINX BEIIECTB,
TEIUIOBOMY (P PEKTy peakiini, H3MEHEHHUIO CTETICHEH OKUCIICHHUS DJIEMEHTOB, 00pAaTUMOCTH PEAKIINH, YIaCTHIO KaTaln3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIATh YPaBHEHUS PEeaKIMi Pa3IMUHbIX THUIIOB, MTOJIHBIE U COKPAILICHHBIE YPaBHEHUS PeaKuii HOHHOTO OOMeHa,
YUUThIBasA yCJIIOBUSA, IIPHU KOTOPBIX OTU PCAKINHN UAYT 1O KOHIIA,

C(l)OpMI/IpOBaHHOCTI) YMGHI/Iﬁ MNpOBOAMTL pPC€aKOHH, IMMOATBCPKIAAOIINC Ka4eCTBEHHLIA COCTaB Pa3JIMYHBIX HEOPraHNMYCCKUX BCIICCTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKHUCIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO
OajlaHca 3TUX PEaAKIUi;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOW pEeakIuu OT pa3IMyYHBIX (DaKTOpOB; XapakTep CMEUICHHUS
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETo Bo3neicTBus (mpuniun Jle [latense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUUYECKHE TMPOIIECCHI, JIEKAIIUE B OCHOBE MPOMBINIJICHHOTO MONYyYEHUS CEPHON KHCIOTHI,
aMMHakKa, a Tak’ke COPMUPOBAHHOCTb MPEACTABICHUI 00 001X HayUYHBIX IPUHILIMIIAX U HKOJIOTUYECKUX NMPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCICHHUS C MCIOJIB30BAHHEM TMOHSTHS «MaccoBas JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX
OTHONICHU Ta30B MPU XUMHUYECKHUX PEAKIUAX, MACChI BEIIeCTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WM 00BEMY OJHOTO
M3 Y4aCTBYIOIIMX B pPCAKIUH BCUICCTB, TCIIJIOBOI'O 3(1)(1)CKT3 PC€aKknun Ha OCHOBC 3aKOHOB COXPAaHCHHUA MACChl BEUICCTB, NPCBpAICHUSA W COXPAaHCHUSA
SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHU COOIOaTh MpPaBHIa MOJIb30BAHUS XUMUYECKOW TOCYION M J1a0OpaTOPHBIM O0OpYyIOBAaHHEM, a TAKXKE MpaBUia
oOpallieHus ¢ BEIeCTBAMU B COOTBETCTBUH C MHCTPYKIIUSMU O BBIMTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBIMOJHATh XUMHYECKHH OSKCIEPUMEHT (pa3joKeHHe MepoKCHIa BOJAOpOJa B IMPUCYTCTBUU
KaTaJm3aropa, ONpeesieHHe Cpelbl pacTBOPOB BEUIECTB C MOMOIIBI0 YHHUBEPCATHHOTO WHAWKATOpA, BIMSHUE PA3UYHBIX (PAaKTOPOB HA CKOPOCTH
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XUMHUYECKON PEeaKIfy, peakMi HOHHOTO 0OMeHa, KaueCTBEHHbIE PEeaKlMu Ha Cyiab(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS, PELICHNE
JKCIIEPUMEHTANBHBIX 3a7au 1no Temam «Metamnel» U «Hemeramib») B COOTBETCTBUU C MpPaBHJIAMU TEXHHUKH O€30MacHOCTU MpPH OOpALEHUH C
BelleCTBAaMH U J1aOOpaTOpHBIM O00OPYAOBAaHHEM, IMPEACTABIATh pPE3yJIbTaThl XUMHUYECKOTO OHKCIEpHUMEHTa B (opMe 3amucd ypaBHEHUU
COOTBETCTBYIOLIMX PeaKUUid U (POPMyTHpPOBATH BBHIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUECKU aHATM3UPOBATh XUMUUYECKYIO0 HH(POPMAIIHIO, TTOTYyIaeMYI0 U3 Pa3HbIX HICTOUHUKOB (CPEICTBa MACCOBOM
KOMMYHUKaIuu, UHTEepHET U ApYyrux);

c(OpMUPOBAHHOCTh YMEHUI COONIOJaTh IMpaBUiia 3KOJOTHYECKH 1e1ecoo0pa3HOro MOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENAX
COXPAHEHHUsI CBOETO 3[I0POBbsI M OKPYXkAIOLIEH MPUPOIHOM Cpeibl, 0CO3HABAaTh ONACHOCTh BO3JECHCTBUS HA )KMBbIE OPTAHU3MBbI ONPEJECICHHBIX BEIECTB,
nonnmasi cmbicn nokaszarens I1JIK, mosicHsaTe Ha mpumepax cnocoObl YMEHBIICHUS W TMPENOTBpAICHHUS MX BPEIHOTO BO3JCHCTBUS HAa OPraHHU3M
YEJI0BEKa;

JUIsE OOYYaIOIIUXCS C OTPAaHUYECHHBIMH BO3MOYKHOCTSMHU 3/I0OPOBBS: YMEHHUE MPHUMEHSTHh 3HaHHUA 00 OCHOBHBIX JOCTYIIHBIX METOJAX MMO3HAHUS
BEIIECTB U XMMHUYECKUX SIBJICHUIA;

JUI CIIENIBIX M CIIA0OBUISIIMX OOYYarOmIMXCs: YMEHHE HCIIONB30BaTh pelibe(HO-TOYeUHYI0 cucteMy obOo3HaueHuil JI. Bpaiins nmns 3ammcu

XUMUYECKUX (HOpMyII.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoimuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne ni/m
NPOrpaMmbl Bcero Kogl TPOJABHEIE HpﬁaKT"quK"e o0pa3oBaTejIbHbIE
padoThI padoThI pecypesI
Paznen 1. TeopeTuyeckne 0CHOBBI OPraHNYecKOil XMMHUM
[Ipenmer opranndeckoit xumuu. Teopust
1.1 CTPOCHHUS OPTAaHUYECKUX COSAMHEHUH A. 3
M. bytneposa
Hroro mo pazneny 3
Paznen 2. YriieBoaopoasl
2.1 [IpenenpHbIE YTIEeBOJOPOIBI — ANTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 1
' AJIKaJUCHBI, aJIKUHBI
2.3 ApoMaTndecKkue yrieBoaoposl 2
54 [TpupoHbIE HCTOYHUKH YTTIEBOJIOPOJIOB U 3 1
' ux nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:kamue opraHu4eckne coeJHHeHUs
3.1 Crnuptsl. deHoun 3
39 Anbnernasl. Kap6oHOBBIE KHCTOTHI. 7 1
' CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1
Hroro o pazneny 13
Paznen 4. A3oTcoaepikaniye oprannyecKue coeIMHeHUs1
41 AMuHBL. AMUHOKHUCIIOTHI. benku 3




Nroro no pazaeny

Pa3nes 5. BoicokomosieKkyJisipHble cOeJUHEHHS

51 ‘ [Tnactmaccel. Kayuyku. BomokHa 2
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KUIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/aesioB U TeM (umdposbie)
Ne m/n NporpamMMbl Bcero Kontpoabnbie | Ilpakriieckne o0pa3oBaTe/ibHbIE
padoTshI padoThI pecype
Pa3nen 1. Teopernueckue 0CHOBbI XMMHH
Crtpoenue atomoB. [lepuoanueckuii 3akon
11 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB . 1. Menaeneepa
19 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIICCTB
1.3 XHUMHYECKUE pPEeaKITuU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heopranuueckasi Xummusi
2.1 Meraist 6 1
2.2 Hemertamier 9 1 1
53 CBs13b HEOPTAaHUYECKUX U OPTAHMYECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus ¥ Ku3HL
3.1 ‘ XUMHSA U )KU3HD 4
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka
n/n yp Bcero Koﬁﬂ TPOILHbIE HpﬁaKT“quK"e u3y4eHusi | oOpa3oBaTesIbHbIE
a0oThbI a0oThbI
pabo pabo pecypchl
1 [Ipenmer  opraHuYeckoM  XUMHH, €€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopus CTPOCHHUS OpraHUYEeCKUX
2 coequHeHuii A. M. bytnepoBa, €€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBnenue 0 KJ1accupuKauu
3 opraHvuyeckux  BemecTB. Homenknarypa 1
(cucremaTuyeckasi) U TpPUBHAIIbHbBIC HA3BaHUS
OpraHUYECKUX BELIECTB
4 AJIKaHBbI: COCTaB 51 CTPOCHHE, 1
TOMOJIOTUYECKUH PSJT
5 Meran 51 dTaH — MpoCTenIImne 1
MPEACTaBUTENH AJIKAHOB
6 AJKEeHBI: COCTaB U CTPOEHHE, CBOICTBA 1
; OTUJIEH W TPONWIeH —  IpOoCTenlIne 1
MIPE/ICTaBUTENH aJTKEHOB
8 [IpakTnueckast padora Ne 1. «Ilomyuyenue 1 1
ITWICHA U U3yYEHHUE €0 CBONCTBY
AJKagueHbI. Bbyraguen-1,3 u
9 MeTuinoyraaueH-1,3. [Toryaenue 1
CUHTETUYECKOTO KayuyyKa U pe3UHbI
AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOEHHS,
10 TrOMOJIOTUYECKUH  psAn.  AUeTwieH  — 1

HpOCTCfIHIHfI IMPpCACTABUTCIIb AJIKHHOB
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Brruucrienus 1o ypaBHEHHIO XMMUYECKON

11
peakuuu
ApeHbl: 0eH30J1 U TOJyOoJI. TOKCHYHOCTh
12 apeHoB
I'enernueckas CBSI3b YIIJIEBOIOPO/IOB,
13 MIPUHAICKANTNX K Pa3IMYHbIM KJIaccaM
[IpupoHble MCTOYHHMKH  YTIIEBOJIOPOJIOB:
14 MPUPOJIHBIN Ta3 ¥ MOMYTHBIE HEDTSHBIE Ta3bl,
He(Th U MPOAYKTHI ¢ TiepepaboTKH
[IpupoaHble  HMCTOYHHUKH  YIIIEBOJIOPOAOB:
15 MIPUPOIHBIN a3 U MOMYTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOIYKTHI ¢ TIepepaboTKH
16 KonTponpHas pabora 1o pazneiny
«YTII€eBOIOPOABD)
[IpenensHbIe OJTHOATOMHBIC CIIUPTBI:
17 METaHOJ U 3TaHoJ. BoopoaHas cBs3b
MHOroaToMHbIE€ CIUPTHI: ATUICHTIUKOIb U
18 TIIALIEPUH
@DeHo: CTPOeHUE MOJIEKYIbI, (PU3HUUYECKUE U
19 XUMHYECKHE CBOMCTBA, TPUMCHECHUE
20 Anpaeruanpl: popManbaerua U aleTaibIerul.
AneToH
OAHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE
21 KHCIIOTBI: MypaBbUHAS M YKCYCHAS
99 [Ipaktnyeckas pabora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOM KUCIOTBD)
CreapuHOBasi U OJEMHOBAas KHUCIOTHI, KaK
23 MIPEICTAaBUTENH BBICIIUX KaPOOHOBBIX KHCIOT
24 Mpbiia Kak CONM  BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE NSHCTBHIE
25 Cnoxubple  >Qupbl  Kak  IOPOU3BOJHBIE
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KapOOHOBBIX KUCIOT. [ MIPOIHN3 CIOKHBIX
3¢upoB

Kupst: TUAPOIIU3, MIPUMEHEHHUE,

26 1
OMOJIOTHYECKast POJIb KHPOB
VYrneBoasl: COCTaB, KJaccuuKanus.

27 Baxneiimne — nmpeacTtaBUTENM:  I[UIHOKO3a, 1
bpykTO3a, caxapo3a

28 Kpaxman u wmemnono3a Kak OPUPOJHBIE 1
TIOJTUMEPHI
KonrponbHas pabora o pazzueny

29 «Kucnopoaconepxaiue OpraHUYecKue 1
COCIMHCHUS

30 AMUHBI: METUJIAMUH U aHUITUH 1
AMUHOKHUCIIOTBI KaK amQoTepHbIC

31 OpraHUYECKUE COEIMHEHMS, ux 1
Oouosiornyeckoe 3HaueHue. [lenTump

39 benku KaK MPUPOIHBIC 1
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS

33 OcHOBHBIE TOHSITHS XUMHUHU 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OcHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[ImacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KUIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[Tepuonnueckuit 3akon wu Ilepuoguueckas
cucTeMa XUMHUYeCcKux odiemenro JI. .
MeHngeneeBa, HX CBSI3b C COBPEMEHHOU
TEOpHEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MCEHEHUS CBOJCTB
XUMHYECKHUX DJIEMEHTOB M UX COCIMHEHHH II0
rpynmnam u MEepUOIaM. 3HayeHHe
MEPUOINYECKOTO 3aKOHAa u CHCTEMBI
xuMuJeckux syneMeHToB .M. MeHaeneeBa B
Pa3BUTUM HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBS3b, €€
BU/IbI; MEXAaHU3MbI 00pa30BaHUs KOBaJIEHTHOU
cBs3u. BopopoaHas cBsi3b

BanenTHOCTS. DNEeKTPOOTPULIATENILHOCTD.
CreneHn OKHCJICHHUS. BemntecTa
MOJIEKYJISIPHOTO n HEMOJIEKYJIIPHOTO
CTpOEHUS

[TonsiTue o nucnepcHbIx cucremax. MIcTUHHBIE
U KOJUIOMAHBIE pacTBOpbl. MaccoBas moms
BEILIECTBA B paCTBOPE

Knaccudukamms u HOMEHKJIaTypa
HEOPraHWYECKUX COeAMHEHUN. [ eHeTnueckas
CBSI3b HEOPTAHUYECKHUX BEUIECTB, PA3TUYHBIX
KJIaCCOB
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Knaccupukanus XUMUYECKHX peakuuid B
HEOPraHWYeCKOM M OpraHUYeCKON XUMUHU.

8 3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXpPaHEHHUS M TPEBpAIICHUS DHEPruU IMpU
XUMHUYECKUX PEAKIUAX
Ckopoctp peakuuu. OOpaTHUMBIE pEaKLUH.

9 XUMHUYECKOE PABHOBECUE
[Ipaktnueckas pabora Ne 1. «BausHue

10 pa3IMYHbIX ¢dakTopoB Ha CKOPOCTh
XUMHUYECKON peaKinm»

DnexTponauTuueckas aucconuanus. [lonstue o

11 BomopoaHom mokaszarene (pH)  pactBopa.
Peaknmm  wmonHHOro  oOmena.  ['mmponus
OpPraHMYECKUX U HEOPTaHMUYECKUX BEIIECTB
OKUCIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIUH.

12 [lonsiTne 00 SNEKTPONIM3e pacIIaBOB U
pacTBOpPOB COJEH

13 KonTponbHas paboTta 1o pazneny
«TeopeTnueckue OCHOBBI XUMUU»

Mertauel, ux nojoxenue B Ilepronnueckoin
cucteMe Xxumuyeckux osnementoB J[. N.

14 MeHnneneeBa ©W  OCOOCHHOCTH  CTPOEHUS
atoMoB. OOmIe pusnveckre CBONCTBA
METaJJIOB
CmuiaBel METaLIOB. DIIEKTPOXUMUYECKUNA PSJT

15 HaIpsHKEHUH METaJUIOB
XHUMUYECKUE CBOMCTBA BAKHEUIINX METAIIIOB

16 (HaTpuii, KaJIui, KaJbIui, MarHu,
ATIOMUHUI) U UX COETUHEHUI

17 XHWMHMYECKHE CBOMCTBA XpOMa, MEIU U X
COEAMHEHUI

18 XuMy4JecKkrue CBOMCTBA IIMHKA, Kelle3a W UX

33




COE€IUHEHUN

19

[Ipaktnueckas pabora Ne 2. '"Pemenwue
OKCIIEPUMEHTATBHBIX ~ 3a7ad [0  TeMe
«Mertamnb»"

20

Hewmeramnsl, ux nosioxenue B [lepuoanueckoit
cUCTEeME XuMHuYeckux ayemeHtoB JI. H.
MenzeneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB

21

dusnyeckue CBOICTBa HEMETAJIOB.
AmnoTponusi  HeMmeTayuloB  (Ha  mpuMepe
KHCIIOpOoJIa, cephl, hocdopa u yrieposaa)

22

XHWMHMYECKUE CBOMCTBA IaJIOTEHOB, CEPBI U UX
COCIMHEHUN

23

XHWMHYECKHE CBOMCTBa azora, (ocodpa u HX
COE€IUHEHUN

24

XHWMHMYECKUE CBOMCTBA YIiepoaa, KPEMHUSA U
UX COeOUHEHUN

25

[IpumeHeHne BaXXHEHIIINX HEMETAUIOB U UX
COE€IUHEHUN

26

O00011IeHEe M CHUCTEMaTH3allks 3HAHUH IO
Teme  «Hemeramnsy. Bremucneauss  mo
YpaBHEHUSAM  XUMHYECKMX  pEaKkIui U
TepMOXI/IMI/ILIGCKI/IC paC‘-IéTI)I

27

[Ipaktnyeckas pabGora Ne 3. «Pemenue
OKCHEPUMEHTAIBHBIX ~ 3a7ad 10  TeMe
"Hemetansl"»

28

KonTponbHas padbota mo remam «MeTamib» U
«HemeTamibsr»

29

HeOpFaHI/I‘-ICCKI/IC U OpraHn4YCCKUC KHCJIOTHI.
HeOpFaHquCKHe N OPpTraHUYCCKUE OCHOBAHUA

30

AmpotepHbIe HEOpraHUYECKUe u
opraHuueckue coefauHeHus. ['eHeTnyeckas
CBSI3b HEOPraHMYECKHX M OPraHU4eCKHX
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BCIICCTB

Ponp xuMun B 00ECIIEUEHHHM SKOJOTHMYECKOM,

31 SHEPreTHYECKON H MHUIIEeBOW Oe30MacHOCTH, 1
Pa3BUTUHN MEAUIMHEI
[IpencraBnenns 00  oOmMX  HAYYHBIX
32 INPUHLMIIAX  [POMBIIUIEHHOTO  IOJIyYEHUs 1
BO)KHEHIIINX BELIECTB
33 YesnoBeK B MHpE BELIECTB U MATEPUAIOB 1
34 XuMus ¥ 310pOBbE YEIOBEKA 1
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOT'O MNPOLUECCA
OBA3ATEJ/IbBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

1. Xwumus: 10-it knacc: 6a3oBbiid ypoBeHb: yueOonuk / O.C. I'abpuensu, U.I'. Octpoymos, C.A. CnankoB. — 5-e u3., crep. — Mocksa: [IpocBemienue,

2023. - 128 c.: .

Iadpuensn O.C. Xumust. 10 knacce. ba3oBeiii ypoBeHb: yuel. i o0meodpasopar. yupexaeHuid. -M.: Jlpoda,2021. - 192c¢.
3. Taopuensu O.C. Xumus 11 knacc. ba3oBslii ypoBenb: yues mist o6muieoopaszoBarebibix yuapexaenuii /O.C. Tadbpuensn. - 2-¢ uza. M.: Jlpoda, 2021 -218 c.

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

1. Xwumwus. 11 kaacc: KOHTPOJBHBIE U TPoBepouHBIe paboThl K yueonuky O.C. ['abpuensna «Xumust. 11 kmace» / O.C. I'abpuensH, I1.H. Bepéskun, A.A. Yinakosa

u ap. — 220 c.
2. CoBpeMeHHBIH ypoK XuMuH. TexHoIoruu, npuéMsl, pa3paboTku yueOHsix 3ausTuii / .B. Mapkuna. — 288c.
3. P.A.Jlumun, B.A. Monouko. Xumus st abutypuenToB. OT cpeHel MKOJIbI K By3y. -256¢.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbHI CETU UHTEPHET

https://myschool.edu.ru/

https://www.mos.ru/city/projects/mesh/?ysclid=lInytdomob917522968

https://www.yaklass.ru/

https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/

https://fioco.ru/mpumepbi-3a1a4-pisa

https://fg.resh.edu.ru/

N o o~ W N RE

https://media.prosv.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE TPOI'PAMMBbI
1. KaOuHeTsI 1IeHTpa €CTeCTBEHHOHAYYHON U TEXHOJOTHYECKON HampaBleHHOCTH «Touka pocTay.
2. lludposas 1abopaTopus O XHMHH.

3. Iludposas 1abopaTopus MO IKOJIOTHH.
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https://www.yaklass.ru/
https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/
https://fioco.ru/примеры-задач-pisa
https://fg.resh.edu.ru/
https://media.prosv.ru/
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