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HOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpeIHETO 001Iero oopasoBanus pazpaboTaHa Ha OCHOBE
@DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (helepasibHOM 00pa3oBaTEIbHON MPOTPaMMBblI CPETHETO
obmiero o6OpaszoBanus (POII COO), npencrasieHHbix B DenepanbHOM TIOCYIapCTBEHHOM
oOpazoBarenbHoM ctannapre COO, ¢ yuérom Konuenmuu npenogaBaHusi y4eOHOToO npenmMera
«Xumuss» B 00pa30oBaTeNbHBIX OpraHm3anusix Poccuiickoit dDenepanuu, pean3yrOIIMX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXKeHUH «CTpaTeruu pa3BUTUS
Bocriutanus B Poccuiickoit ®enmepanuu Ha mnepuwon g0 2025 roma» (Pacmopshkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3paboTKe MNporpaMMbl 1O XHWMHH, K OIPENEICHUIO OO0IIei
CTpaTeruy 0OyuYeHUsI, BOCIIUTAHMS U PA3BUTHUS OOYUYaAIOUIMXCS CPEICTBAMH Y4eOHOTO MpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABHJIM KOHIIETITyallbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COAep)KaHHs, pPe3ylbTaToB OOyueHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IIOJIydaeMO€  BBITYCKHUKAMH  00IIeo0pa3oBaTebHON
OpraHM3aliy, SBISIETCd HEOTheMJIEMOW 4acThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepIIAIOIIUM ATAllOM pealu3alid Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KITFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJOCTHOM cucTeMe XHMMHUYECKOro 00pa3oBaHUsS. OTH LIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB TNPHUPOJBI, (hOPMUPOBAHHSI MHPOBO33PEHHSI M OOIICH KyIbTYpHI
YelOBeKa, a TaKKe DKOJIOTHYECKH OOOCHOBAHHOTO OTHOLICHHSI K CBOEMY 3JI0POBBIO U
IpUPOHOI cpene. Peanusyercs xumuyeckoe o0pazoBaHue 00y4arouXcs Ha YPOBHE CPETHETO
oOuiero oOpazoBaHusl CpeACTBaMM y4eOHOro mpeaMera «XUMHUsS», COJAEp)KaHUE U MOCTPOCHUE
KOTOpPOrO ONpEJEIECHbl B MpPOrpaMMe 0 XUMHUU C YYETOM CHEHU(PUKA HAYyKH XUMUH, €€
3HAYEHUS B MO3HAHUU MPUPOJBI U B MATEPUAIBHOMN KU3HU OOIECTBA, a TAKXKE C YUETOM OOIIMX
Hesneil ¥ NPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIPaeT 0COOYIO0 poJib B COBPEMEHHOM
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOHl BKIaja B
(dopMHpOBaHUE PAlIMOHATILHOTO HAYYHOT'O MBILIUIEHUS, B CO3JIaHHE LIeIOCTHOTO MPEeACTaBICHUS
00 OKpYy)KaroIlleM MHUpEe KaK O €IMHCTBE MPUPOJbI U UelIOBeKa, KOTopoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHHUS BELIECTBEHHOI'O COCTAaBa OKPY’KAIOILIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHO B3aMMOAEHCTBYST C JAPYTMMH €CTECTBEHHBIMM HayKaMHM, XHUMHS CTajua
HEOTHEMJIEMOM YacThbl0 MHPOBOM KyJIbTYphl, HEOOXOIMMBIM YCIOBHEM YCHELIHOTO Tpyaa U
JKU3HU KaXJoro wieHa oOuiectBa. CoBpeMeHHash XUMUS KaK HayKa cOo3ujaTesbHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBlieHa Ha peLIeHHe TIII00aIbHBIX MPOOIEM YCTOHYHMBOIO pPa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, OSHEPreTUYecKOM, NHIIEBOH, HKOJOTMYECKOW O€30MacHOCTH H
OXpaHbl 3J0POBbSI.

B cooTBercTBHMM ¢ OOHMIMMHU MENSIMH W MPUHIHIIAMH CPEIHETO OO0IIero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIil ypOBEHb U3YUEHHUSI) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOyYaromMXcs, HEOOXOAUMYIO UM ISt
BBIPa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOUEHUS B KU3Hb COLUyMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IUYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMHEH.



CocraBnsromuMu  mpeamera «XHUMUs» SIBIAIOTCS 0a30Bble Kypchl — «OpraHudeckas
XUMHA» U «O01Ias 1 HEOpraHMYeCcKasi XMMHUA», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAyKH: CHCTEMa 3HAHUH MO HEOPTaHMYECKOW XUMHHU (C BKITIOUEHUEM
3HaHUHM U3 00IIel XUMHUM) U OpraHu4YecKor Xumuu. POopMHpPOBaHUE AAHHOW CHCTEMbI 3HAHHMA
OpU M3Yy4EHUHU MpeaMeTa 00eceyrBaeT BO3MOXHOCTb PACCMOTPEHHUs BCEr0 MHOIrooOpasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMMH.

CrtpykTrypa conepxkanus KypcoB — «Opranndeckas XuMus» U «O01mas 1 HeopraHmdeckas
XUMHS» chopMUpOBaHA B MPOTrpaMMe IO XMUMHUHU Ha OCHOBE CHUCTEMHOTO MOAXO0Ja K U3yYCHHIO
y4eOHOro Marepuayia M OOYyCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha
ONpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHMH BEILECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCHUUYECKON TEOPHHM CTPOECHHS OPraHUYECKMX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M BJIEKTPOHHBIX IPEICTABICHUM O CTPOECHHUU BELLIECTB.
Ceenenus 00 u3ydaeMblX B Kypce BELIECTBAX JAlOTCS B Pa3sBUTHMM — OT YIJIEBOJOPOOB J10
CJIO)KHBIX OMOJIOTMYECKH AKTHUBHBIX COEIMHEHMH. B Kypce opraHmdeckoil XMMHMM MOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs TEPBOHAYAIHHBIC
NPEJCTABICHUS O XUMHUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCHMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrjoM 3peHusl B mpeaMere «XuUMuUs» 0a30BOro ypOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO o0OmIero o0pa3oBaHMs TEOPETUYECKUN MaTepuan M|
(akToJIOrMYeCKre CBEACHMS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHmyeckasi XUMHs» O00yUJaIOMIMMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HAThH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPEeTHYECKUX W METOAOJIOTMYECKUX MO3MIMH,
[Iy0)Ke TMOHATh HCTOPUYECKOE H3MEHEHUE (YHKLUMN 3TOro 3aKkoHa — OT oboOuiaromei 10
OOBSACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHHUM, CBOMCTBAaX U
IIPUMEHEHHNN, a TAK)KE O XMMHUYECKUX PEAKLMAX, UX CYLIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKAHUS
nomonHseTcss B Kypcax 10 w11 kmaccoB dieMeHTaMHu  COJACpPKaHUS, HMEIOIIMMHI
KYJIbTYPOJIOTHUECKUA M TNPUKIAIHONW XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT MOHHUMAaHUIO
B3aMMOCBSA3M XMMHMH C JPYTMMH HayKaMM, PacKpbIBalOT €€ pOlb B II03HABATEIbHOU U
NPAaKTUYECKON JIEATENIbHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IPOLECCY
TBOpYECTBA B OOJIACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUH XUMHUU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOJeMaXx, CBSI3aHHBIX C XMMHEH,
KPUTUYECKH OCMBICIMBATh MH(OOPMAIMIO U MPUMEHATH €€ /sl MOMOJHEHHs 3HAaHUH, peleHUs
MHTEJJIEKTYAJIbHBIX U 3KCIEPUMEHTAIBHBIX HCCIIE0BATENbCKUX 3a4ad. B meinoM conepikaHue
yuebHoro npeaMera «XUMUS» JAHHOTO YPOBHS U3Y4€HUs OPUEHTHPOBAHO Ha (POPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIi TOHUMaHUs (QUIOCOPCKUX WIEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTraHUYECKOI0 M OPraHUYeCKOro MHupa, 00yClIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM M CTPOEHUEM, MI03HABAEMOCTD MTPUPOJHBIX SABJICHUN IIyTEM KCIIEPUMEHTA
U pelIeHHUs NPOTHUBOPEUYMH MEX]y HOBBIMU (akTaMU M TEOPETHUECKUMHU MPEIINOChUIKaMH,
OCO3HAHHE POJIM XMMHUHU B PELIEHUH SKOJIOTMUYECKUX MpoOsieM, a Takxke mpobiieM cOepeskeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUNA U MaTEpUAJIOB.

B mnnane pemieHus 3ajad  BOCHHUTAHUS, DPAa3BUTHS M COLUAIU3AIMM  O0YyYaromuxcs
INPUHATBIE MPOTpaMMON MO XUMHUHM TMOAXOAbl K OINPEAENIEHUIO0 COJIEpP)KaHUsS U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHME YHUBEPCAJIBHBIX YYEOHBIX JIEHCTBUN, MMEIOIIMX
6a30Boe 3HaUEHHE JUISI pa3IMYHBIX BUJIOB JIEATENLHOCTH: PEIIeHUs Tpo0ieM, MOUCKa, aHaIu3a 1



00paboTkn wHMOpMAIMK, HEOOXOAUMBIX JJIsi TPHOOPETEHUS ONbITa MPAKTUYECKOW U
HCCJIEIOBATENIbCKOM 1eATeIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUU.

B mpakTuke npenogaBaHus XMMUAU KaK Ha YPOBHE OCHOBHOT'O 00IIEro o0pa3oBaHus, Tak U
Ha ypOBHE cpenHero oobmero oOpa3oBaHUS, MPU  ONPEICNICHHH  COAEPIKAaTEIbHOM
XapaKTepUCTUKU IeJiel M3y4deHHs] MpeAMeTa HamnpaBlIeHHUEM IEePBOCTEIIEHHON 3HAYUMOCTHU
TPaIMLUMOHHO TMpu3HAETCs (OPMUPOBAHHME OCHOB XUMHYECKOW HAyKHM Kak o0iactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW JEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOOUWYECKOW TOYKM 3pEHUS TaKOW MOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHUS MIPEeIMETa SBJISICTCS BIIOJIHE ONPAaBAaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IIENIIMU HM3y4YeHHs IpeameTra «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsIFOTCS:

e (QopmupoBaHHE CHCTEMbl XHWMHUYECKUX 3HAHMA KaK BaKHEWIIEH COCTaBISIOIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOMW JIeXkKAT KJIFOYEBbIC MOHATHS,
(dbyHaaMeHTanbHbIe 3aKOHBI U TEOPHHM XUMHH, OCBOCHME $I3bIKa HAyKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHUI MHPOBO33PEHUECKOIO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HayUYHBIX METOJaX MO3HAHHs BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX JJIsi MPUOOPETEHUs YMEHUN OpPUEHTUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHX SBIICHUH, NIMEIOIINX MECTO B MPUPOJIC, B IPAKTHUECKON U
MMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHMH U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIOJIEHHEM IMpaBHI 0e301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHas XapaKTepUCTUKA LIeJe U 3aJad U3y4eHHUs MpeaMeTra B
porpaMMe 1Mo XMMHUHU YTOYHCHA M CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMH MPHOPUTETAMU
B cucCTeMe cpenHero obmero obOpaszoBanus. CerogHss B MPENOJaBaHUU XHUMHUH B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOYTEHUE TMPAKTUYECKON KOMIIOHEHTE COAEpkKaHHUsS OOYy4YeHHs,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBHIMYCKHHKA 0011e00pa3oBaTeNbHON  OpraHHU3aIliH,
BIIAJICIONIET0 HE HAOOPOM 3HAHWU, a (PYHKIMOHAIHHOM IPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUH M NPUMEHEHUS UX B PealbHOW XU3HH JJIS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBM3u c 5TUM TpU U3YYEHHH TIpeaMeTa «XHUMHUS» JIOMUHUpYIOLIee 3HA4YeHUE
PUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajanTanus oOydYaroIIMXCS K  YCJIOBUAM JIMHAMUYHO  Pa3BUBAIOILErOCs  MHpa,
dbopMUpOBaHHE WHTEIJIEKTYaJlbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY NPHUHATHUIO TPAMOTHBIX PpEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEICCTBAMH U WX PUMEHCHHEM;

dopMupoBaHue Yy O0Oy4aromMXcs KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUH),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE IS PA3IMYHBIX BUIOB ACSITEILHOCTU: PelIeHUs mpobiem,
MOWCKa, aHaiW3a W 00paboTku WHGOpPMAIUU, HEOOXOMUMBIX [UJIsI MPHOOPETEHHUs OMbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT BaKHOE MECTO B MO3HAHWU XMMUH, a TaKXKe JJI OLIEHKH C
MO3UIMI IKOJIOTHYECKO 0€30MaCHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMUYECKUX TPOIIECCOB
Ha OpPTaHU3M YeJIOBeKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATENIBHBIX UHTEPECOB, MHTEIUIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEM
oOydaromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO MpUOOpeTaTh HOBbIE 3HAHHUS 10 XUMHUU B
COOTBETCTBHUH C )KM3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJIB30BaTh COBPEMEHHbBIE HH()OPMAITHOHHBIE



TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YUeOHOH M HayYHO-TOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COZICPIKAHHS;

¢dbopmMHpoBaHUE U Pa3BUTHE y 00YYAIOUINXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIICPUMEHTA;

BOCIIUTAaHHE Y OOyYaromuxcs YOSKIEHHOCTH B TYMaHUCTHUYECKOW HAIPABICHHOCTH
XUMHUH, €€ BaXHOW pOIM B  pPEUICHUHM TJ00aNbHBIX  OpoOJIeM  paldOHAIBLHOTO
NPUPOJONIOIB30BAHNSA, TIOMOJHEHNUS SHEPreTUYECKUX PECYypCOB M COXPAHEHHS IPHPOIHOTO
pPaBHOBECHsI, OCO3HAHHS HEOOXOIUMOCTH OCpPEKHOTO0 OTHONICHHS K TPUPOJEC H CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHUS OIBITA MCIIOJIL30BAHMS MMOJIYYCHHBIX 3HAHUH JISI TIPUHSTHS
IPaMOTHBIX PEIICHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B yueGHOM maHe cpemHero obmero oOpa3oBaHusi mpeamer «Xumus» 0a30BOT0 ypOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO1mee 4nciio 4acoB, OTBEACHHBIX U M3YYCHUsT XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero oopasoBanus, coctasisieT 68 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11
Kyacce — 68 yacoB (2 yaca B HEJENIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMMUSA

Teopeanecm/Ie OCHOBBI OpFaHquCKOﬁ XUMHUHN

[IpenMer opraHnyecKoOll XMMHH: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJTYYECHHU
HOBBIX BEIIIECTB U MaTepuajaoB. Teopus cTpoeHus opranndyeckux coenuHenuid A. M. byrieposa,
e€ ocHOBHBIC moOJOKeHHSA. CTpyKTypHBIE (OPMYJIbI OpPraHUYECKHUX BelecTB. ['omosorus,
n30Mepus. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  KinaccuuKaMk  OPraHUYECKUX  BemecTB.  HomeHkmiarypa
OPTraHWYECKUX COCIUHEHUU (CHCTeMaTH4ecKas) M TpPHUBHAIbHBIC HA3BaHUS BaKHEHIIMX
MpeJCTaBUTENEH KIIACCOB OPraHUYECKHX BEIIECTB.

DKCIepUMEHTaIbHbIE METObl M3YUYCHUSI BEIIECTB M MX MPEBPAILCHUN: 03HAKOMIICHHE C
o0OpasiaMu OpraHMYeCKUX BEIISCTB M MaTepuallaMd Ha WX OCHOBE, MOJCIUPOBAHUE MOJIEKYJI
OPraHWYECKUX BEIIECTB, HAONIOACHUE M OIHMCAHHE JICMOHCTPAIIMOHHBIX OIBITOB  IIO
MIPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHuu (IJIaBjieHue, 0OyriIuBaHUE U TOPEHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUYECKUH psAln. MeTaH W 3TaH — MNPOCTEUIINE
MIPEACTABUTENIM AIKAHOB: (PU3MUYECKHE W XUMHUYCCKHE CBOWCTBA (pEaklUHU 3aMEIICHUS H
TOpEHUS ), HAXOXACHNUE B IPUPOJIE, MOJTYyUCHHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUECKUH Psil. DTWICH U MPOMUICH — MPOCTEHIIINE
MPEACTABUTENHN AJIKCHOB: (PU3MUYECKHME M XWMHUYECKHE CBOWCTBA (pEakiWH TUIPUPOBAHUS,
raJIOreHUPOBAHMUS, THAPATALIUY, OKUCIICHUS U MOJIMMEPHU3alllH ), TOIYYeHUE U TIPUMEHEHHE.

Anxanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaxKHEHUIINE XUMUYECKUE
cBoMcTBa (peakuus nmoaumepusaiun). [lonydenrne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTMUECKUW psii. AUETWIeH —
MPOCTEHININIA TPEICTABUTENb ATKUHOB: COCTaB, CTPOCHHE, (PU3MUECKHUE U XUMUYECKUE CBOWCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUSA, THAPATAIIMN, TOPEHUS ), TIOTyUSHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (PU3NUECKME M XUMHUYECKHE CBOMCTBa (peaxiuu
TaJIOTEHUPOBAHUS U HUTPOBAHMS), TIOJYYCHHE W TMPUMEHEHHE. Toayon: cocmas, cmpoeHue,
Qusuueckue u xumuyecKue ceolcmea (peakyuu 2an02eHUpPOSanUss U HUMpPOBAaKs), NoiyyeHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHMyeckas CBA3b MEXAY YIJIEBOJAOPOJAMH,
MIPUHAISKAITIMHU K Pa3IMYHBIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTJIE€BOAOPOAOB. [IpupoaHblil Ta3 U MONMyTHBIE HEQTSHBIE Ta3bl.
Hedts u e€ mpoucxoxnenue. CrnocoObl mepepaboTK HEPTH: TMEeperoHka, KpPeKHHT
(TepMHUYECKHiA, KaTaTUTHUYECKUi), muponu3. [IpoaykTel nmepepaboTku He)TH, UX TPUMEHEHHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIN yTOoIb M IPOIYKTHI €T0 MepepadOTKH.

DKCIepUMEHTATbHBIE METOABl U3YYCHHS BEIIECTB M UX MPEBPAIICHUN: O3HAKOMIICHHUE C
oOpa3iiaMu TUIacTMacc, KayaykoB U pe3uHbl, Koywekiuu «HedTe» u «Yronb», MoaenupoBaHue
MOJIEKYJT YTJIEBOAOPOJOB U TaJOTeHONPOU3BOJIHBIX, MPOBEIACHHE MPAKTUYECKON pabOTHI:
MOJTyYCHHUE ITHJICHA U U3YYCHHUE €T0 CBOMCTB.

Pacuérnpie 3amaun.




Bbruncnenuss 1mo ypaBHEHHIO XUMHUYECKOW peakuumu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA WJIM IPOAYKTAa PEAKIMHU [0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kucjiopoacoaep:kamnye opranuueckue coeiMHeHust

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTpPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (PEaKLMU C aKTUBHBIMU METaJUIaMH, I'aJOr€HOBOJOpPOJaMH, TOPEHUE),
npruMeHeHue. BonopoiHele B3 MeX1y MOJeKyJaMH ciupToB. JlelicTBUE MeTaHOJa U 3TaHOJa
Ha OpPraHu3M YEJIOBEKa.

MHoOroaToMHbIe CHHUPTHL. OTHJICHIIMKOIb M TIMIEPUH: CTpoeHue, (usnyeckue u
XMMHUYECKHE CBOICTBa (B3auMOJIIICTBHE CO LIETOYHBIMU METANIaMH, KAUEeCTBEHHAs! Peaklys Ha
MHOrOaTOMHbIE cIuUpThl). JleficTBue Ha opraHusm uenoBeka. lIpuMeHeHue IiMuepuHa H
ATUIICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOHCTBA. TOKCHYHOCTh
denomna. [Ipumenenne genona.

Anpaeruapl U kemonwvl. DopmanbAerui, aueTanbIerua: CTPOCHUE, (QU3NYECKUE U
XUMHYECKHE CBOWCTBA (PEAaKIUM OKHUCIIEHUS U BOCCTAHOBIIEHHS, Kaue€CTBEHHBIE pEaKLUN),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KUCIOThl. MypaBbUHAasi U YKCYCHAsl KUCIIOTHI:
cTpoeHue, PU3NICCKUEe M XUMUYSCKUE CBOMCTBA (CBOMCTBA, OOIIME /TS KJTacca KUCIIOT, PEaKIus
TepudUKaNMu), TOoNlydeHHe u mpuMeHeHne. CreapuHOBas W OJEMHOBAs KHCIOTHl Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
uX Molollee JeiicTBre.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(HUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosiorndeckas pojp KUPOB.

YrieBoabl: cocTas, Kiaccuukanus yriieBoaoB (MOHO-, TU- U TloyMcaxapuasl). [moko3a —
OPOCTEHIIMKA MOHOCaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJbl, (U3NYECKUE M XHUMHYECKHE
cBoiicTBa (B3aumopelcTBue c ruapokcugoM Mmeau(ll), okuciaeHne amMMHauHBIM PacTBOPOM
okcuaa cepeOpa(l), BoccTaHoBieHHE, OpOXKEHHE TIJIIOKO3bl), HAaXOXKIEHUE B MPUPOJE,
npuMeHeHue, ononorunyeckas posb. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman n nemnono3a Kak IpupoaHble noaumepbl. CTpoeHne Kpaxmaia U LEJUIH0I03bL.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (THAPOJIN3, KaueCTBEHHAs peakius C HOJIOM).

OKCepUMEHTAJIbHbIE METOJbl W3Y4YEHMs] BEIIECTB M MX IPEBpallleHUil: IpOBEICHUE,
HaOJIIOJIEHUE U OINKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KaueCTBEHHBIE
pEeaKkIMKU OJJTHOATOMHBIX CIUPTOB (OKUCIeHHe 3TaHoia okcuaoMm Meau(ll)), MHOroaToMHBIX
cnupToB (B3auMmojieiicTBue raunepuHa ¢ rugpokcuaom menu(Il)), ampaernnoB (okucieHue
aMMHUauHbIM pacTBOopoM okcuga cepebpa(l) u rugpoxcupom wmenu(ll), B3aumopelictBue
KpaxMmajga C HOJOM), TPOBEJEHHUE TMPAKTHUYECKOM padOThl: CBONCTBA pacTBOpa YKCYCHOM
KHCJIOTBHI.

Pacuérnrle 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBA MJIM MPOAYKTAa peaklUWu IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIM MPOAYKTOB PEAKIINH).

A3oTcozeprKale OpraHn4eckue CoeIMHEHHSL.

AMUHOKUCIOTBI Kak amQoOTepHble OpraHuyeckue coenuHeHus. dusznueckue WU
XMMHUYECKHE CBOWCTBA aMHUHOKMCIOT (Ha MpuUMepe TJHMIMHA). buojoruueckoe 3HaueHUE
amuHOKuCIOT. [lentuasl.



benku kak mpupoJHBIE BBICOKOMOJEKYJSIpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHas U
TPEeTU4Hasl CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBA O€JKOB: THUIPOJU3, JCHATypalus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

DKcrepuMEeHTabHbIE METOJbl M3YYEHHUS BEUIECTB M MX IpEBpalleHuil: HaOIoAeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: J€HATypalus OCJIKOB IpU HAarpeBaHUM, I[BETHbIC
peakiuu OeIKOB.

BbIcOKOMOIEKYJISIPHBIE COeJUHEHHS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CpPeAHsAs MoyeKyilsapHas Macca. OCHOBHbIE
METO/bI CUHTE3a BHICOKOMOJIEKYJISIPHBIX COEAMHEHHUH — MOJIMMEepU3alus U NOJMKOHICHCAIUS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YE€HHs BELIECTB U MX MPEBpAILCHUN: O3HAKOMIIEHHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MexpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MpH M3ydeHHU opraHudeckoil xumuu B 10 kmacce

OCYILIECTBIISIETCSl Y€pe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyUHbIX HNOHSTHUH, TaK U
MOHSTHUM, SBISIOIIUXCA CUCTEMHBIMU JJIs1 OT/IEIbHBIX NIPEJAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.
OOwe ecTecTBEHHO-HAy4YHbIE IOHSTHA: SIBIEHUE, HAy4HBIH (aKT, TUIoTe3a, 3aKOH,
TEOpusi, aHalu3, CHUHTE3, KiIacCU(UKAIMs, IepPUOJUYHOCTh, HAOIIONEHHE, HU3MEpeHue,
9KCHEPUMEHT, MOETUPOBAHHUE.

®usnka: MaTepusi, JHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPT€TUYECKUI YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUE BEIUYHMHBI U €AMHUIIBI
UX U3MEPEHUs.

buonorus: xinerka, opranusMm, Ouocdepa, oOMeH BemecTB B opraHu3me, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE IOPO/IBI, IOJIE3HBIE UCKOTIAEMBbIE, TOTUTUBO, PECYPCHI.

TexHonorus: NHILEeBble MPOJYKThI, OCHOBBI PALlMOHATIBHOIO MUTAHUS, MOIOILIUE CPECTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE NTPENApaThl, MaTEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KITACC
OBIIASA U HEOPTTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHHU

XuMuyeckuil 3neMeHT. AToMm. Sapo aroma, H30TONBL. JJEKTpOHHas 000JI0vKa.
DHepreTHyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- ameMenTsl. OCOOEHHOCTH
pacripesie/IeHUs] IEKTPOHOB MO0 OpOUTANIAM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DJeKTpOoHHas KOH(UTYpalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonnueckas cucrtema XuUMUYECKHX 3yeMeHToB [[. .
MenneneeBa. CBs3b NEpUOAUYECKOTO 3akoHa M [lepmonnyeckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOpHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIO0KHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECcKOro 3aK0Ha B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XHUMHYECKas CBSI3b. BuAbl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsSIpHasl U TOJIsIpHasi, MOHHAs, MeTaJuinyeckas). MexaHn3Mbl 0Opa30BaHUS KOBAJICHTHOU



XUMUYECKOW CBsI3U (OOMEHHBIH W JOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DIIEKTPOOTpULIATENBHOCTh. CTeNeHb OKHUCIICHNs. VIOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue 0 AUCHEpCHBIX cucTeMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOpbL. MaccoBast 101
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMdecknx coeauHeHWd. HomeHkiarypa HEOpraHW4ecKuX
BELIECTB. ['eHeTnyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB, IMPUHAMICKANMX K Pa3IuYHbIM
KJ1accam.

Xumnueckas peakuus. Krnaccupukanuss XMMHUYECKHX peakUuil B HEOPraHHMYECKOW H
OpraHUYECKON XMMHUH. 3aKOH COXPAaHEHMsI MAacChl BEUIECTB, 3aKOH COXPAHECHHS U MPEBpAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3inUyHbIX (akTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
ITpunnun Jle larense.

OnekTponuTrueckas auccouuanus. CuinpHble U ciadbie d7aeKkTposuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKCIEpUMEHTAIbHBIE METOJbl M3YUCHHUS BEIIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xummuueckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MoJiellel KPUCTAJUIMUECKUX pPemETOK, HaOMIoJeHHe U ONHMCAHWE JEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3fiOKEHHE MEPOKCHAA BOJOpPOAA B MPUCYTCTBUM KaTaau3aropa,
OMpeJIeJICHuEe CPe/lbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCAIBHOIO MHIUKATOPA, PEAKIHMHU
MOHHOTO OOMeHa), MpoBeleHHEe MPAKTHUEeCKOH padoThl «BiusHue pa3nuuHbIX (HPaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUK.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSM XUMHYECKUX PEAKIUi, B TOM YHUCIIE TEPMOXUMHUUECKHUE PACUETHI,
pacy€ThI C UCTIONB30BAHUEM TOHATUS «MACCOBAs JIOJISI BEIIIECTBAY.

Heopranuueckasi xumusi

Hemeranmnel. Tlomoxkenme HemetaioB B Ilepuonnueckoid CUCTEME XHUMHUYECKHX
anemenToB J[. W. MenneneeBa u 0coOeHHOCTH cTpoeHMsi aromoB. (dusmueckue cBOHCTBa
HEMETAJUIOB. AJUIOTPOMHS HEMETAIOB (Ha MpUMeEpPe KUCIopoaa, cepsl, hocdopa u yriepoaa).

XVMHYECKHE CBOMCTBA BaXKHEWIIMX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, docdopa,
yraepojaa U KpeMHHUS) U UX COSAMHEHU (OKCUAO0B, KUCIOPOICOAEPIKALIUX KUCIOT, BOJOPOIHBIX
COCJTMHEHUN).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIIOB U X COEIMHEHUN.

Mertamel. [lonoxenne metamios B llepuoanyeckoin cucteMe XUMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YeK aToMOB MeTayuioB. OOmiue
¢uznueckue cBoiictBa MeTaysioB. CrulaBbl METayUIOB. DJIEKTPOXUMHUYECKHM psJl HaNpsLKEHUN
METaJIJIOB.

XUMHYECKUE CBOMCTBA BAXKHEWMIIMX METAJUIOB (HATpUil, Kalud, KaldblMh, MAarHuu,
ATIOMUHUH, IUHK, XPOM, KeJle30, MEJlb) U UX COCTUHEHHIA.

OO6mmue cnocoObl monydeHus MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHKE.

DKCIEepUMEHTAIbHBIE METOJbl H3yYeHUs BEHIECTB M WX NPEBPAIICHHU: H3ydeHUE
KOJUIeKIIMU «MeTayuibl ¥ CIUTaBbl», OOpa3lOB HEMETANIOB, PEHICHHE JKCIEPUMEHTAIbHBIX



3aja4, HaOJNIOJEHME U  ONKMCAaHUE JIEMOHCTPAlMOHHBIX U  JIADOpaTOpPHBIX  OINBITOB
(B3aMMOAENCTBUE TUAPOKCUAA ATIOMHUHMS C PACTBOPAMHM KHUCJIOT U IIEJIOuYei, KaueCTBEHHbIE
peaklMy Ha KAaTHOHBI METAJJIOB).

Pacuérnble 3anaun.

Pacuérbl macchl BemiecTBa MM 00bEMa ra3oB 110 M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wwin 00bEMY OJHOIO M3 YYacTBYIOLIMX B pEakLUHM BELIECTB, pacdy€Tbl Macchl (00BEMA,
KOJINYECTBA BELLECTBA) MPOILYKTOB PEAKLIUH, ECIIM OJTHO U3 BEIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xuMuu B o0ecriedeHuu SKOJOTUYECKOM, SHEPTeTUUECKON U MUILEBON 0€30MacCHOCTH,
pazBuTUM MenuuuHbl. lloHATHE O Hay4yHBIX METOJAx IIO3HAHUS BEIIECTB M XUMHUYECKHX
peaKIuii.

[lpencraBiaenuss 00 OOmIMX HAyYHBIX M[PUHLOMIAX TPOMBIIUIEHHOTO TOJXY4EHUs
BaXHEHILNX BEILECTB.

YenoBek B MHUpE BEUIECTB W MAaTEPUAIOB: BAXKHEHIIME CTPOUTENBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHUalIbl, KPacKH, CTEKJIO, KEepaMHKa, MaTepHalIbl JJI1 DJIECKTPOHUKH,
HaHOMaTepHallbl, OpPraHM4eCKUe U MUHEpPaJIbHbIE y100OpEHHUSI.

XUMHS M 30pOBbE YEJIOBEKA: IPAaBWJIA MCIIONb30BaHMS JIEKAPCTBEHHBIX IPENaparos,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUH B TOBCEHEBHOMN KU3HU.

Me:xnpeAMeTHBIE CBA3H.

Peanu3zanus MexXnpeaMeTHBIX CBA3€H MpU MU3ydyeHUHU oOIIed U HEOPraHUYECKOM XUMUH B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHbIX MOHATH,
TaK U MOHITHUH, SBIAIOIIUXCS CUCTEMHBIMU Ul OTAEIBHBIX NPEIMETOB €CTECTBEHHO-HAyYHOI'O
LUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC MOHSTHSA: HAY4YHBIH (DaKT, THUIIOTE3a, 3aKOH, TEOPHS,
aHamM3,  CHHTE3,  KilaccuuKanus,  NEepUOJUYHOCTb,  HAONIOACHWE,  DKCIIEPHMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHNUE.

®dusnka: Marepus, dHEprus, macca, aroM, 3JEKTPOH, INPOTOH, HEUTPOH, WOH, HU30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUN YpPOBEHb, BEILECTBO, TEIO0, 00BEM, arperaTHoe
COCTOSTHUE BEILECTBA, PU3NYECKUE BEIMUUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHums3M, 3SKocHcTeMa, Ouocepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

['eorpadus: MuHepaibl, TOpHBIE OPO/IbI, TOJIE3HBIE HCKOTIAEMbIE, TOTIIUBO, PECYPCHI.

TexHomorus: XUMUYECKAst IIPOMBILIIEHHOCTb, METaJUTYpIHs, IIPOU3BOJCTBO
CTPOUTEINIBHBIX MaTepUaoB, CENbCKOXO35MCTBEHHOE IIPOU3BOCTBO, MUILIEBas
HIPOMBIIIJICHHOCTh, (hapMalleBTUYECKass HPOMBIIUICHHOCTb, MPOM3BOJCTBO KOCMETHUYECKUX
IIPEnaparoB, MPOU3BOJICTBO KOHCTPYKIHMOHHBIX MAaTEpHUAIIOB, AJIEKTPOHHAS IPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDHI

OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IpoTrpaMM CpPeIHEro o0mIero oO0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Hay4yHo-MeTOoM4eckoil OCHOBOW Uisi pa3padOTKU TUTAHUPYEMBIX pe3yJbTaTOB OCBOCHHS
pOTpaMM CPEHEro O0IIero 00pa30BaHUs SBISETCS CUCTEMHO-ICSITEIBHOCTHBIH MTOIX 0.

B cooTBeTCTBUM € CHCTEMHO-ICSTEIBHOCTHBIM IOJXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS TMpenMeTa «XUMHs» Ha YpPOBHE CpelHero oomero oOpa3oBaHHA
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HAHHE OOYYAIOIIMMHUCS POCCUHCKOW TPaKJAHCKOH HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HAJIMYME MOTUBAIIMU K O0YYCHHIO;

IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHH JMYHOCTH HAa OCHOBE KJIFOUEBBIX
[ICHHOCTEW ¥ UCTOPUYCCKUX TPATUIINK 0a30BOM HAYKU XHMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCSI PYKOBOZICTBOBAThCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHUCTEME XUMHYECKOTO
o0Opa3oBaHus;

HAJIMYME TMPABOCO3HAHUS SKOJIOTMYECKOW KYJIBTYphl M CHOCOOHOCTH CTaBHTH IIETH U
CTPOUTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeAMeTa «XUMHsS» IOCTHTAIOTCS B EIUHCTBE
y4eOHOM H BOCIHMTATEIBHOW JICATEIBHOCTH B COOTBETCTBHM C T'YMaHHUCTHYCCKUMH,
COLIMOKYJIBTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH ¥ HJCAlaMH  POCCHUHCKOTO
IPaXIAHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMHU W MPAaBHJIAMH IIOBEICHUS,
CHOCOOCTBYIONIMMH TIPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBIICHHS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHUS NpeaMeTa «XHUMHUS» OTpaxaroT C(OPMHPOBAHHOCTh
OMbITa II03HABATENbHON M TPAKTHUECKOW JESATEIBbHOCTH OOYYaloUIMXCs IO peaau3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpakIaHCcKOro BOCIUTAHMS:

0CO3HAHMSI 00YUJAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M 00S3aHHOCTEH, YBOKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEJCTAaBICHNUS O COIMAJIBHBIX HOPMAax W MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW J€SITEIbHOCTH IPU CO3/IaHUH Y4EOHBIX MPOEKTOB,
pelIeHnn yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY H apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOM NesTEIbHOCTH;

2) NATPUOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYEeCTBEHHOM
XUMUH;

YB@KEHHS K TPOIECCY TBOpYECTBA B OOJIACTH TEOPHH W TMPAKTHYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHUS TOTO, YTO JOCTM)KEHHUS HAYKH €CTh PE3yNIbTaT JUIMTENbHBIX HaOII0/eHUi,
KPOIOTIIMBBIX SKCIEPUMEHTATBHBIX IOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB,



WHTEpECa M II03HABATEJIbBHBIX MOTHBOB B TMIOJIYYEHHH U TOCIEAYIOIIEM AaHAIN3E
uH(OpPMaLIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS

HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO TIOBEACHNUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBJICHUSMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJICHUE W IOCTYIIKM CBOMX TOBAapUUIEH C MMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUNA 3TUX MOCTYIIKOB;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBBSI:

NOHMMAaHMs IICHHOCTEH 310pOoBOro M Oe3omacHOro o0pasza >KU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DPU3NYECKOMY U TICUXHUECKOMY 3/10POBBIO;

coOirofieHusl MpaBuil 0€30MacHOro OOpalleHUsI ¢ BEIIECTBAMHU B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHUMAHUS IEHHOCTH TIPaBWJ HWHIMBUAYATbHOTO W KOJUIEKTHBHOTO 0€30IacHOTrO
IIOBEJICHUS B CUTYaLlUsAX, YTPOKAIOLIUX 3/10POBbIO U XKU3HU JIOACH;

OCO3HAHUS TOCIEACTBUM W HEMPUATUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS aTKOTOJs,
HapKOTUKOB, KYPEHHUS);

5) Tpy/10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOH KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEOBATENbCKON  JESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH,

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3a/1ad COLMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHUIO Npodeccuil pa3iiuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXX€HUS K TPYLY, JIIOASIM TpyAa U pe3yiabTaTaM TPYAOBOU JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJMBHUIYaJIbHOM TpaeKTOpuUH OOpa3oBaHMs,
Oynyueil nmpodeccun U peaan3anuu cCOOCTBEHHBIX HU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 001IeCTBa;

6) 9K0JIOrHY€eCKOro BOCIIMTAHMSI:

HKOJIOTMYECKHU 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

NOHUMaHHMs TJI00aJbHOTO XapaKTepa SKOJIOTHYECKUX MpoOiIeM, BIUSAHUSA SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CpEebl;

0CO3HaHMsI HEOOXOIMMOCTH HUCIOJIb30BAHUS TOCTHKEHUN XUMHHM JJISl pEIIEHUs] BOIPOCOB
PaLMOHATILHOTO MPUPOI0NOIB30BaAHUS;

AaKTUBHOTO HETPUATHS JEHUCTBUM, MPUHOCALINX BpPEJ OKpY’Karollell NpUpOIHON cpee,
YMEHUSI IPOTHO3UPOBATh HEOIArONpUATHBIE 3KOJIOIMUYECKHE IMOCHEACTBUSA MPEANPUHUMAEMBIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HAJIMYUSL PA3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYpPhI, OIBITA
NEeSTENIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS HMMH B
MO3HABATEJbHOM, KOMMYHUKAaTHBHON U COITMAIHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTUBOCTOATH UJCOJIOTHU XeMOpOoOHH;

7) IEHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;



NOHWMaHHs CHeNU()UKA XUMHH KaK HAayKH, OCO3HaHHS €€ poird B (OPMHUPOBAHHUU
PaIMOHATFHOTO HAyYHOT'O MBIIIICHHUS, CO3aHNH LEIOCTHOTO MPEICTABICHHS 00 OKPY)KaoIeM
MHUpE KaK O €AWHCTBE MPHUPOABI M YEIIOBEKa, B TO3HAHHWH IPHPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpoOJIeM COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOeKIIEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHUH JIJISi COBPEMEHHOW NMBWIHM3AIMU: B €€
TYMaHUCTUYECKON HANpaBICHHOCTH M Ba)XHOW POJIM B CO3JaHUU HOBOW 0a3bl MaTepUANbHOM
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTUS YEIIOBEYECTBA — CHIPHEBOA,
DHEPreTHYECKON, MHUIIEBOM H DKOJIOTMYECKOW OC30MacHOCTH, B PA3BUTUU MEIUIUHBI,
00ECIIeYCHUN YCIIOBHUI YCIICIIHOTO TPY/la U 3KOJOTHYECKH KOM(POPTHOH KHU3HH KaXKIIOTO YJIcHA
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TOHUMAaHHUS CYIIHOCTH METOJOB TIO3HAHMSI,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIB30BATh IMOJIy4aeMbIe 3HAHUS IS
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIEr0 MUpa M MPOUCXOISIIINX B HEM H3MEHEHHIA,
YMEHHUS JieJaTh 000CHOBAHHBIE 3aKIFOUCHHS HA OCHOBE HAYUHBIX (PAaKTOB U UMCIOIUXCS JAHHBIX
C TCIBIO MOTYICHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO UCTIOIh30BaTh XUMUYCCKUE 3HAHUS [Tl PEIICHHS TIPOOIeM
B PCATBHBIX )KH3HCHHBIX CUTYAIIHSX;

WHTEpeca K TIO3HAHHUIO U UCCIICIOBATEIIBCKOM JIeITEIILHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HETNPEPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BAHHIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHUH TI0 XUMHU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B padinyHbiX cdepax mnpodeccrnoHaTbHON
JeSITETTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS YYEOHOro IMpeaMeTa «XUMHS» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIOYAIOT:

3HAYUMBIC JIs1 q)OpMI/IpOBaHI/Iﬂ MHpOBOSSpeHI/IH 06yqa}0m1/1xcs[ MG)K}II/ICIII/IHJ'II/IHapHBIG
(MexXTpeaMeTHbIE) O0IeHAyYHbIE TTOHATHS, OTPAXKAIOIINE 1IETIOCTHOCTh HAYYHOW KapTHHBI MUpPA
U crienu(UKy METO/IOB TTO3HAHUS, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEprus, SIBJICHHEe, MPOIECC, CUCTEMa, HAY4HbIH (haKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKAaTUBHBIE,
peryiasTHBHBIC), oOecreunBaroniye (opMUpOBaHHE (YHKIMOHATIBHOH TI'PaMOTHOCTH H
COLIMATTLHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh  OOyYaromMXCcs  HMCHOJb30BaTh  OCBOEHHBIE  MEXIUCIUIIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWS U YHUBEpPCAJIbHBIE y4deOHBIC [EUCTBUS B TIO3HABATEIHLHOU H
COLMAJIHOM MTPAKTHKE.

MerTanpeIMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCATbHBIMH y4eOHBIMU
II03HABaTCJIIbHBIMU, KOMMYHI/IKaTI/IBHBIMI/I nu pel"y.]'IHTI/IBHBIMI/I HeﬁCTBHﬂMH.

OsJiaieHNe YHHBEPCAJIbHBIMH Y4eOHBIMH NMO3HABATEILHBIMH JEHCTBUSIMU:

1) 6a30BbBIE JJOTHYECKHE ACHCTBHUSI:

CaMOCTOSTENLHO (DOPMYNIUPOBATh W aKTyaJM3MpPOBaTh MPOOJIEMYy, BCECTOpPOHHE €&
paccMmarpuBaTh;

OTIPEICNIATh IEIN JICITeIBHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHH WX JIOCTHKCHHS,
COOTHOCUTH pe3y.]'H)TaTI)I JACATCIIBHOCTH C IIOCTAaBJICHHBIMU LIEIAMU,



WCIIOJIb30BaTh IIPU OCBOCHUM 3HAHWM HPHUEMBI JIOTMYECKOTO MBIIIICHUS — BBIACIATH
XapaKTepHble TNPHU3HAKK TIOHATHM W YCTaHaBIMBAaTb WX B3aUMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUI KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUUNHHO-CIICICTBEHHBIEC CBA3U MEKY U3Yy4acMbIMU SIBJICHUAMM;

CTPOUTH JIOTMUECKME PpACCY)XIECHUS (MHIYKTUBHBIC, JEIyKTUBHBIC, II0 aHAJIOIUH),
BBISBIISITh 3aKOHOMEPHOCTH M TMPOTUBOPEUHS B PACCMATPUBAECMBIX SIBICHUSX, (DOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOJIb3yeMble B XUMUM CUMBOJIMYECKHE (3HAKOBBIE)
MO/JIeJIH, TPE0OPa30BbIBATh MOJIEIbHBIE IIPEACTABICHUS — XMMUYECKHH 3HAaK (CUMBOJI) 3JIEMEHTA,
XuUMHu4eckass (GopMmysia, YypaBHEHHE XHMHUYECKOH peakuuu — TpH PpPEeHIeHUH y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3aJay, IPUMEHATHh Ha3BaHHbIE MOJEIbHBIE MPEICTABIICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 6a30BbIe HCCIE0BATENBLCKHE 1€l CTBHSA:

BJIa/IETh OCHOBAaMH METOJ0B HAyYHOI'0 [1I03HAHUS BELIECTB U XUMUUYECKUX PEAKLIM;

dopMynupoBaTh LI U 3aJauyd  MCCIEJOBAaHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(POPMYJIMPOBAaHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HABBIKAMHU CAMOCTOSITEJIPHOTO IUIAHWPOBAHMUS M IPOBEJACHUS YUEHUYECKHUX
HKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHUSI HAOJI0JIaTh 32 XOJI0OM IIPOLECCa, CAaMOCTOATEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMmynupoBaTb O0O0OOLIEHHS M BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHUUECKOM HCCIEeI0BAaTEIbCKOW M IMPOEKTHOM JesTEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METOAOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) padora ¢ nHdopmanmeii:

OPUEHTHUPOBATbCSI B  PA3JIMUYHBIX HCTOYHMKAX HHGpopMalMU (HAay4yHO-MOMYJspHas
JauTepaTypa XMUMHYECKOIO COJAEp:KaHMs, CIpaBOYHble Tmocobusi, pecypcbl HMHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3JIMYHBIX BHUJIOB M (OPM MpeACTaBIEHUS, KPUTHUYECKH
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEUUBOCTE;

dopMynupoBaTh 3ampochl W MPUMEHATHh pa3INYHble METOAbl IpPHU IOUCKE U OTOOpe
uH(popMaliu, HEOOXOAUMOM /1715 BBIMOJIHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAbHYIO (pOopMy NpeacTaBieHuss nHGopManuu (CXeMbl,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayecTBE CpEACTBA MNpU paboTe ¢ XUMHUYECKOH
uHpopMaluell: MPUMEHATh MeXNpeaMeTHble ((u3nYeckue M MaTeMaTHYeCKue) 3HAKU U
CUMBOJIBI, hopMyIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAHOCTH.

Osgi1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AeliCTBHSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 0OCYKIaeMOM TeMbl B XOJ€ JHajora W/WiH JTUCKYCCHH,
BbICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO  BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;



BBICTYIIaTh C TMPE3CHTAIMEeH pPe3yabTaTOB MO3HABATEIBHOW JEATEIIEHOCTH, TMOTYYEHHBIX
CaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHUKAMH TIPU  BBHINOJHEHHH XUMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCICOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKTa M (HOPMYIHUPOBATH BBIBOJBI 1O PE3yJIbTaTaM IPOBEAEHHBIX
UCCIICIOBAHMI ITyTEM COTIIACOBAHMSI ITO3UIIHIA B X071€ 00CYKICHUSI 1 0OMEHA MHECHUSIMH.

OBgi1ajieHHe YHUBEPCAJIbHBIMYU PETryJIITUBHBIMH JICHCTBUSIMH:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JESTEIBHOCTD,
ompezenss e€ 1enu W 3a/a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npe/iaraeMblii aITOPUTM JICHCTBHI TIPU BBIIIOJHEHUH YYEOHBIX M HMCCIIEOBATEIBCKUX 3a1ad,
BBIOMpATh Hanbosiee 23 (HEKTUBHBIN CIOCOO UX PEHICHUsS C YYETOM MOJYYCHHUSI HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIGATEIILHOCTM Ha OCHOBE CaMOaHAIW3a |
CaMOOIICHKH.

INPEJAMETHBIE PE3YJIbTATbBI

10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMush» OTPaXkaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XHUMHUYECKOM COCTaBISIOLIEH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XUMHUU B TO3HAHUU SIBJICHUH HPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUST W KYJIbTYpPhl JMYHOCTH, €€ (DYHKIMOHAIBLHOM T'PAMOTHOCTH, HEOOXOIMMOW st
peuieHus TMPaKTUYECKHX 3a7ad W HKOJIOTHYECKM OOOCHOBAHHOTO OTHOIIEGHUSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cpenie;

BJIQJICHUE CHUCTEMOM XHMMHUUYECKMX 3HAaHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHSTHS (XUMUYECKUH 3JIEMEHT, aTOM, AJIEKTPOHHAsi 000JI04Ka aToMa, MOJIEKYJIa, BaIEHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOCTh, XUMHUYECKasi CBs3b, CTPyKTypHas ¢dopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSPHBIA O00BEM, YIVIEPOJHBIA  CKeEJNeT,
GbyHKIIMOHAIbHAS TPYMIMa, paiuKkai, U30Mepus, U30Mepbl, TOMOJOTHUYECKUNA psAl, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COCAUHEHUsI, MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSTUHEHHUS ); TEOPUHU U 3aKOHBI (TEOPHS CTPOCHUSI OPTaHUIECKUX
BemectB A. M. byriepoBa, 3akoH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHMS, JIeXKAIIHEe B OCHOBE NMOHUMAaHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (PAKTOIOTHYECKHE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHHH M 0€30MMaCHOM HCTIOIB30BAHUH BAKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKU MOHSATUH, YCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHS IPU ONMCAHUU COCTaBa, CTPOEHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUYECKYIO CHMBOJUKY JJII COCTABJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OPMYTT OPraHUYECKUX BEIIECTB
Y YpaBHEHUM XMMHYECKUX PEAKIU, U3rOTABIMBATh MOJIEIH MOJIEKYJ OPTaHMYECKHX BEIIECTB
JUTSL WULTIOCTPALUN X XUMHYECKOTO M MIPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAJICKHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIECTB 10 HMX COCTaBY U CTPOCHUIO K OMNPEEIEHHOMY KIIAcCy/TpyIe COeIUHEHUN
(YrnmeBomopoabl, KHUCIOPOA U a30TCOJAEp)KAlllu€ COENMHEHHUS, BbICOKOMOJIEKYJISIpHbIE



COCIMHCHMS), J1TaBaTh UM Ha3BaHUs 1Mo cuctematudeckoir HomeHkiatype (IUPAC), a taxxe
MPUBOJIUTH TPUBUAIbHBIC HA3BaHHS OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUIIEH,
alleTUICH, STHJICHIJHMKONb, TIMLEpHUH, (eHomn, ¢opMainbAerua, aueTaabIerHa, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIOTA, TJII0K03a, (QPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHSI OMNPEAENATh BHUJBI XUMHUYECKOM CBS3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NMPUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKHX
BetiecTB A. M. bytiepoBa 1ist 00bsiCHEHUS! 3aBUCMMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaThb COCTaB, CTpPOEHHE, (HU3MUECKUE U
XUMHUYECKHE CBOMCTBA THITMYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPTaHUYCCKUX BEIICCTB
(MeTan, 3TaH, JTHWJICH, MNPONWICH, aleTwieH, OyraaueH-1,3, metunOyragueH-1,3, OeH3o0m,
METaHOJ, 3TaHOJ, ATHJIECHTJIUKOIb, TJIMIEPUH, (EHON, aleTalbIerul, MypaBbuHasi U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJI003a, aMHHOYKCYCHas KHUCIIOTa), WJUIFOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEXKJIYy HHUMH YPAaBHCHHUSMH COOTBETCTBYIOIIMX XMUMHUYCCKUX DPEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh HMCTOYHHUKH YIJIEBOJOPOJHOTO CHIPhS
(HedTb, TMPUPOIHBINA Ta3, Yroib), CHOCOOBI HUX MEPepadOTKH W TMPAKTUYECKOE MpPUMEHEHUE
IPOAYKTOB NEpepaboTKu;

c()OPMUPOBAHHOCTh yMEHUW MPOBOJUTH BBIYUCIICHUS I10 XHMHYECKUM YpPaBHEHUSIM
(Macchbl, 00bE€Ma, KONIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUH MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIINN);

c(OpMHUPOBAHHOCTh YMECHHH BJIAJIETh CHCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAYyIHOTO
MO3HAHUS, KCIONb3YeMbIX B XHMMHUU [P HM3YYEHUU BEIIECTB M XUMUYECKUX SIBICHUN
(HaOnrofeHue, W3MEpPEHUe, OJKCHEPUMEHT, MOJCIUPOBAHKE), HCIOIb30BaTh CHUCTEMHbBIC
XUMHUYCCKHUE 3HAHUS JIJISl IPUHSATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX
C BEIIECTBAMU U MX NIPUMCHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYI0l U
n1abopaTopHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia 00pallleHus ¢ BeIeCTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOTHEHUIO JIAOOPATOPHBIX XUMUIECKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUH TUIAHUPOBATH W BBINOJHITh XUMHYCCKHHA DKCIICPUMCHT
(mpeBpallleHus OPraHUYEeCKNX BEIIECTB MPH HAarpEeBaHUU, MOMyYEHUE STUJICHA U H3yYEHUE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JCHATypalus OETKOB TNpu
HarpeBaHUH, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUU C NPABHJIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHuu ¢ BEIIeCTBaMU U J1abOpaTOPHBIM O0OpYyIOBAaHUEM, NPEICTABISTh PE3YJIbTATh
XUMHYECKOTO DJKCIepuMeHTa B (opMe 3aluCu YpaBHEHUU COOTBETCTBYIOIIUX pEaKIuil u
(dbopMyIHUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECCKH aHAJIM3UPOBATH XUMHUYCCKYIO WH(OPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeaCcTBa MaccoBOi nHpopmauu, MHTepHET u Apyrux);

c(OpMUPOBAHHOCTh YMEHHI COONMIOaTh TMpaBWIa HKOJOTHMYECKH IIeIecO00pa3HOro
MOBECHUS B OBITY M TPYIOBOW [EATEIHHOCTH B IEISIX COXPAHEHHUS CBOErO 3/I0POBbS U
OKpY’Kalolied MPUPOJIHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JICHCTBHS Ha JKUBBIE OPTraHU3MBI
OTpeICIEHHBIX OPTraHMYEeCKHX BEIIECTB, NMOHMMAas cMbIcH mokaszatens [IJIK, moscHsATs Ha
npuMepax crmocoObl YMEHBIICHUS U MPEIOTBPAICHUS] UX BPEAHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BEKa;



JUIE OOYYaIOIIUXCsl ¢ OrPAaHMYCHHBIMH BO3MOXXHOCTSIMH 370POBbSI: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHHIA;

JUISL  CJETBIX ¥ CHa0OBUISIIUX OOYYAIOIIMXCS: YMEHHE WCIOIb30BaTh pelibepHO-
TOUYEUHYIO cucTeMy obo3nauenuit JI. bpaitns aiis 3anucu XuMudeckux Gpopmyi.

11 KJIACC

[IpenmerHsie pe3ynbTaThl OCBOEHHsS Kypca «OOmas W HeEOpraHuyecKas XUMHs»
OTpaKaroT:

c(OpMUPOBAHHOCTh MPEICTABICHUNA: O XMMHYECKOH COCTaBJSIONIEH ecTeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XUMHUU B TO3HAHUU SIBICHUH HPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpPBl JINYHOCTH, €€ (PYHKIHMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOHW JUIs
pelIeHUsT TPAKTUYECKUX 3aad M OSKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKMX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJATaollne
HOHATHS (XMMUYECKHUIA 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- AJIEKTPOHHBIC OPOUTAIN aATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIPHBIA OO0BEM, BaJCHTHOCTh, AJIEKTPOOTPHIATEIFHOCTh, CTEIECHb
OKHUCJICHHS, XUMHYECKas CBs3b (KOBAJCHTHAs, MWOHHAs, METaJUIMYecKas, BOAOPOJHAs),
KpUCTAJIMYECKass  peméTKa, THUIBI XUMHUYECKUX  pEaKIui, pacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI, SJCKTPOJIUTUYECKAST TUCCOLUAIUS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOM  pEaKIMM, XUMHYECKOE paBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON auccouranuu, nepuoauyeckui 3akoH JI. WM. MeHnneneeBa, 3akoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHHsI M MPEBPAIICHHS] YHEPIHMHU MPU XUMHYECKHX
peaKusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HaAHMUS,
JeXalMe B OCHOBE I[IOHMMaHMsSI NPUYUHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHU,
(aKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJYYCHUH M 0€30IacHOM HCIOJIb30BaHUU
Ba)XHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTb YMEHUI BBIABIATH XapaKTepHbIC MPU3HAKU MOHITUMN, YCTaHABIUBATh
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIME TMOHATUS NMPU OMMCAHUUM HEOPraHUYECKHX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJB30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
dopMyn BelIECTB M ypaBHEHUN XHMHUYECKUX pEaKIuil, CHCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIENbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraléHas W3BECTb, HErall€Has W3BECTb, NIUThEBAas COZAA, NMUPUT U
IpyrHe);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENATh BAIEGHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUECKUX
AJIEMEHTOB B COEIUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XMMHUECKOH CBs3M (KOBaJEHTHAsl, HOHHAs,
METaJUIn4YecKas, BOJOPO/HAs) B COCJUHEHUSAX, TUI KPUCTAIIMYECKOW PEIETKH KOHKPETHOIO
BellecTBa (aTOMHAas, MOJEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKHUX COETUHEHHI;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIUBATh MPUHAJUIEKHOCTh HEOPTraHMUECKUX BEIIECTB
10 UX COCTaBY K ONpPeeNIEHHOMY KJIACCy/TpyIIe COeTUHEHNH (TIPOCThIEe BEIIECTBA — METAIUIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE THAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUM paCKpbIBaTh CMBICH mepuogudeckoro 3akoHa JI. U.
MenneneeBa W JE€MOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYI0, OOBSCHUTENIBbHYIO U
IPOTHOCTUYECKYIO (YHKIINY;



c(hOpMUPOBAHHOCTh YMEHHUM  XapakTEpPU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX d1eMeHTOB 1-4 nmepronoB [lepuonnueckoi cucteMbl XUMUYecKux anemeHToB J1. .
MeHneneeBa, HCIOJb3Ysl MOHATUS «S-, P-, O-3JIEKTPOHHBIC OpPOMTANINY», «IHEPrETHUECKUEC
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XHMHYECKHX JJIEMEHTOB U UX
COEIMHEHMH Mo nepuoaaM u rpynnam [lepuoanueckoit cucteMbl XUMUYecKux 3aeMeHToB . U.
Meneneena;

c()OPMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIHE XUMHYECKHE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, MOJATBEPXkKIaTh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKJy HEOPraHWYeCKMMH BEIIeCTBAMH C IIOMOINBIO YpPaBHECHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHA,

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMHUYECKHE PEAKIUU IO PA3IUYHBIM
npu3HaKkaM (YHUCIy W COCTaBy pEarupyrolIuX BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu,
W3MEHEHUIO CTETICHEH OKUCIICHUS YJIEMEHTOB, OOPaTUMOCTH PEAKINH, YIACTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPABHEHUS PEAKIIUN PA3IMYHBIX THUIIOB, TIOJHBIE
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUMTHIBAsl YCIOBUS, MPU KOTOPBIX ITU
peaKIu UAyT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJUTH PEAKIUU, TOATBEPKIAIOIMINE KAadeCTBEHHBIN
COCTaB pa3NUYHBIX HEOPraHUYECKUX BEIIECTB, pPAaClO3HABAaTh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PACKpPBIBATH CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
PEaKIMK MMOCPEACTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaklMu OT
pasnUYHBIX (PAKTOPOB; XapaKTep CMEUICHUS XHMHYECKOTO pPABHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aercTBus (nmpunuuin Jle larense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaThb XHUMHUYECKHE IPOLECCHI, JIEKAIIUE B
OCHOBE IMTPOMBIIIIJICHHOTO MOJIY4YE€HUS CEPHOU KHCIOTHI, aMMHaKa, a Takke cHOopMHUPOBAHHOCTH
MpPEACTABICHU 00 OOIMIMX HAYYHBIX MPUHIUIIAX W IKOJOTUYECKHX MPOOIeMax XUMHUYECKOTO
MIPOM3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJAUTH BBIUMCICHUS C WCIOJIH30BAHUEM TOHSTUS
«MaccoBasi JIOJNiS BEIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMHUYECKHX
peaKIusaX, MacChl BEIIECTBA WM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3(ddeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS DHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYI0OH U
n1abopaTopHBIM 000pYIOBaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMH TI0 BBITIOJIHEHUIO JITAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IUIAHUPOBATh W BBHIMOJHATH XWMHUYECKHH DKCIIEPUMEHT
(paznmokeHue TEpOKCHIa BOAOpOAa B MPHUCYTCTBUU KarTajau3aTopa, OIpeleJeHHe Cpeabl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCATHLHOTO WHINKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMu, PEaKlMd HOHHOTO OOMEHa, Ka4eCTBEHHBIE PEAaKIUU Ha
cynbdart-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3a7au o temam «Metamiel»y U «Hemeramnel») B COOTBETCTBHM C MPAaBHIAMH TEXHUKH
0e30MacHOCTH MpU OOpAIICHUH C BEIECTBAMH U J1a00paTOPHBIM 000pYyI0BAaHUEM, MPEACTABISATh
pe3ynbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIINX
peakiuii 1 GopMyIUpPOBATH BHIBOJBI HA OCHOBE THX PE3YJIHTATOB;



c(OpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJM3UPOBATH XHWMHUYECKYIO HH(OpMaIHuio,
MOJIyYaeMyI0 M3 Ppa3HbIX HCTOYHHUKOB (CpeICTBa MAacCOBOM KOMMYyHHKanuu, MHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh TpaBWJIa SKOJIOTMYECKH Ieeco00pa3HOro
MoBe/eHHs B OBITY M TPYIOBOM JEATENbHOCTH B IEJIAX COXPAHEHMsI CBOErO 3/I0pOBbA U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JEHCTBHS HA YKUBbIE OpraHU3MBbI
OnpeIeIEHHBIX BEIIeCTB, MOHUMAasi cMbici nokasarens [1JIK, moscusaTe Ha nmpumepax crocoObl
YMEHBILEHUS U NPEJOTBPAILECHUS X BPEJHOIO BO3ICHCTBUS HA OPraHU3M YEJI0BEKA;

JUIsi 00y4YarolMXCsl ¢ OrpaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbsS: YMEHHE MPUMEHSTbH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUISL  CJETBIX ¥ CHa0OBUASIIUX OOYYAIOIIMXCS: YMEHHE WCIOIb30BaTh pelibepHO-
TOUYCUHYIO CUCTeMY 00o3HaueHui JI. bpailist 11 3anucu XuMU4ecKux (GopMyIL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

KosunyecTBO 4acon JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoiabnbie | IIpakTnyeckue
NMPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoTsbI
pecypchbl
Pa3nen 1. Teoperuyeckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOCHHUS OPTAHMYECKUX COCAMHEHUH A. 5 1
M. byrneposa
Wroro no pazneny )
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIE YTIeBOAOPOIbI — AJTKAHBI 6 1
99 HenpenenbHbie yrieBo10po/ibl: aIKEHHI, 9 1 1
' AJIKAJUEHBI, aJIKUHBI
2.3 ApomMaTudeckue yrieBo10poIbl 4
24 [IpupoiHbIE HCTOYHHUKH YTIIEBOJOPOJOB U 3 1
' uX nepepadoTka
Wroro no pazneny 21
Pa3nen 3. Kuciopoaconepskamue oprannieckie coenHeHus
3.1 Crupter. Genon 6
Anpaerunsl. KapOOHOBBIE KUCIIOTHI.
3.2 ACTHARL 24P 13 2 1
Crnoxubie 3¢upbl
3.3 YrieBoasl 8 1




Wroro no pazneny 27
Pa3nen 4. A3oTcoaeprkaiiyue opraHudeckue coelMHeHust

41 AMuHbl. AMUHOKHCIOTEL benku 10
Hroro mo pazneny 10
Pa3nen 5. BoicokoMoJieKyJIsIPHbIE COeTHHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna )
Htoro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

KoauuyecTBo 4yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontposbubie | IlpakTudeckue
NMPOrpaMMbI Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XHMHUH
Crtpoenue aromoB. [lepuonndeckuii 3akon
11 u [leproanueckas cucteMa XUMHUYECKUX 8
anemenToB . . MenaeneeBa
12 Crpoenue BemectBa. MHOroo6pasue 7
' BEIIIECTB
13 XUMUYECKHE peaKIu 1 1
14 PactBopsI 1
15 DNEKTPOXUMHUYECKHUE PEAKIINU 1
Hroro no pazneny 34
Pa3nen 2. Heoprannueckasi XuMus
2.1 Merannsl 12 1
2.2 Hemeranmnsr 10 1
Hroro no pazneny 22
Pa3znen 3. XumMus v )KM3Hb
3.1 XuMus U KU3Hb 5
Wroro mo pazneny 5
1 4
Pa3nen 4. [IpakTukym. O6001eHHe 6




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KosaunyecTBO 4acon JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoxka Konrtpoabubie | IlpakTnueckue op
n/n Bcero U3y4YeHHs o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchbl
IIpeameT opranndeckol XMMHH, €€
1 PeAMET op 1 4.09.23
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHUYECKUX
2 coequnenuii A. M. bytieposa, eé 1 8.09.23
OCHOBHBIE MTOJIOXKEHUS
[IpakTuueckas pabora Nel «KauectBeHHOe
3 oImpeciIieHue yriepoaa, Bogopoaa u Xjaopa 1 1 15.09.23
B OPTaHUYECKHUX BEIIECTBAX)
CocrosiHue JIEKTPOHOB B aTOME.
4 P 5 1 18.0.23
DneKTpoHHAas IPUPOIa XUMHUYECKOU CBSI3U
Knaccudukanms opraHnaeckux
5 Cmcarist op 1 22.09.23
COCTTUHEHUI.
6 AJKaHBI: COCTaB M CTPOCHHE 1 25.09.23
N3omepust ankaHOB M TOMOJIOTHUECKUI
7 P 1 29.09.23
pan
MeraHn — npocTermni NpeICTaBUTEIb
8 P pedt 1 2.10.23
QJTKAHOB.
9 [TonyyeHnue u NpUMEHEHHE aJTKaHOB 1 6.10.23
Pemrenue 3aa4 Ha BBIBOJT MOJIEKYJISIPHOM
10 8 A MOTEEYIED 2 9.10.23
(hopMyIIBI YTIIEBOIOPOIOB.
11 [ukmoankansl 1 13.10.23




12 KonrtponbHas pabora o Teme «AJKaHbDy 16.10.23
AJKeHBI: COCTaB U CTPOEHHE,
13 . 20.10.23
roMoJioruueckuit paa. Mzomepus.
OTHIIEH U TPONUJICH — MPOCTEHIINe
14 IIpeACTaBUTENN alnKeHOB. [lonyuenue u 23.10.23
CBOMWCTBA.
15 [TpakTuyeckas padora Ne 2. <iHOJIy‘-IeHI/Ie 2710.23
STUJICHA U U3y4YEHHE ero CBOMCTB»
Anxanuensl. byraguen-1,3 u
16 MetunOyranuen-1,3. [lonydenue
CHUHTETHYECKOr0 Kay4dyKa U pe3uHbI
17 AJIKMHBI: COCTaB ¥ OCOOCHHOCTH CTPOCHHS,
TOMOJIOTUYECKUH PSI.
18 du3nuecKkue 1 XMuMUYECKUE CBOWCTBA
AJIKUHOB
19 [TosryueHnue u NpUMEHEHNE ATKUHOB
20 O060061eHne 3HaHU 110 TeEMe
«HenpenensHbie yrieBOAOPOIBDY
21 KonrtponbHas pabora no teme
«HenpenensHble yraeBogOpOIbD
29 ApeHBbL. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpoeHHe OeH30J1a.
23 XuMuyeckue cBorcTBa OeH30i1a
24 I'omosoru 6en3ona
o5 I'eneTnueckas cBs3b yIiieBOJI0pPOIOB,
MPUHAIIIKAIINX K Pa3IHIHBIM KTaccaM
26 ITpupoHbIE HCTOUHUKH YTIIEBOI0PO/IOB:

MPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE




rasbl, He()Th 1 KAMEHHBIH yroJib.

27 Iepepabotka HedTH. Kpekunr HeDTH

28 KonTponbHas pabota mo pasaeny
«YTaneBogopoash»
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:

29 MeTtaHou u 3tanon. Ctpoenue. Mzomepusi.
Bonopoanas csa3b. duznueckue cBOMCTBA

30 XHUMHUYECKUE CBOMCTBA U MOJYYCHUE
CIIHPTOB.

31 MHOTr0aTOMHBIC CITUPTHI: ATUIICHTITNKOIIb 1
TIIUIEPUH

39 @DeHOo: CTPOSHUE MOJIEKYIIbI, PU3NYECKUE
Y XUMHYECKHE CBOMCTBA, TPUMCHCHHE.

33 I'eneTnyeckas CBS3b CITUPTOB C
YTII€BOI0POIaMH

34 O60061eHne 3HaHuH 1o Teme «CHUPTHI.
DeHob»

35 Anpaeruabl: popmanbaerua u
aneTanpaerua. AeTod

36 CaoiicTBa, MOJIy4€HUE U IPUMEHEHHE
albJeTU/IOB

37 OAHOOCHOBHEIE TIPE/IENbHBIE KAPOOHOBBIE
KHUCIIOTHI: MypaBbUHAS M YKCYCHAsI

38 duznyeckue U XUMHIECKHE CBONCTBA
KapOOHOBBIX KuciaoT. [lonyyenue.

39 [TpakTryeckas padota Ne 3. «CBoiicTBa
pacTBopa YKCYCHOU KHCIOTBI»

40 I'eHeTHyecKas CBSA3b KUCIIOT C APYTUMH




KJIaCCaMU OPTaHUYECKUX COECAUHEHUIN

CTeapI/IHOBaH 1 OJICMHOBAaA KUCJIOTHI, KaK

41 IIPEICTaBUTENHN BBICIIUX KAPOOHOBBIX 1
KHCJIOT
[TpakTuyeckas padbota Ne4 «Pemienue

42 AKCIICPUMEHTAJILHBIX 3a/1a4 Ha 1
pacro3HaBaHHE OPTaHUYECKUX BEIIECTB »

43 O6o6menue o reme «CnupThl. DEHOIBI. 1
Anbnernasl. KapOoHOBBIE KUCTOTHI»

44 MBpbl1a KaK cOJIM BBICIIUX KapOOHOBBIX 1
KHCJIOT, UX MOIOIee IeHCTBHE

45 XKupsr: ruaponus, npuMeHeHue, 1
OuoJIOTNYecKast PoJIib KHUPOB

46 MBpl1a KaK cOJIM BBICIIUX KapOOHOBBIX 1
KHCJIOT, UX MOIoIIee IeHCTBHE

47 O06006111eHre 1 TOBTOPEHUE 110 TEMaM: 1
«Cnoxuble 3¢upbL. XKupen»

48 KonrtponsHas pabota 1
VYTraeBopl: COCTaB, KIACCH(PUKALUSL.

49 Baxuelime npeacTaBUTeNN: IIII0K03a, 1
dbpykTo3a.

50 XHWMHYECKUE CBOMCTBA IITHOKO3bI 1

51 [TonydyeHne 1 NpUMEHEHHE TIIIOKO3bI 1

52 Hucaxapunapl. Caxapo3sa. 1

53 [Tomucaxapuast. Kpaxmai. 1

54 [Tomucaxapunsl. [lemronosa. Bomokna 1

55 ITpakTuyeckas pabora NS5 «Pemienue 1




OKCIICPUMCHTAJIbHBIX 3a1a9»

O06001IeHME 110 TEME

56 «Kucnopoaconepxaiiye opraHu4ecKue 1
COETMHEHUS

57 AMUHBI: CTPOEHHE 1 CBOWCTBA aMHHOB 1
MPEeILHOTO Psiza.

58 AHUIIMH KaK PeJCTaBUTEb 1
apOMaTHYECKUX aMHHOB.
AMMHOKHCIIOTHI KaK aM(OTepHbIe

59 OpraHUYECKUE COCAMHEHUS, UX 1
ouosornyeckoe 3HaueHue. [lenTuapt

60 benku xak npupoaHbie 1
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS

61 CoiicTBa OenkoB 1

62 [TonsiTue 06 a3oTcomepKanuX 1
TeTEePOLMKINYECKHX COSTUHEHUSX.

63 KonTpomnbHas padota 1

64 OCHOBHbBIE MOHATHS XMMUHU 1
BBICOKOMOJIEKYIJISIPHBIX COECIMHEHUN

65 Kayuyku. CuHTeTH4YecKe BOJIOKHa 1

66 O06o011eHnE 110 KypCcy OpraHUYecKoi 1
XUMHHA

67 Wrorosas koHTpoJsIbHAs paboTa. 1

68 AHanu3 KOHTPOJIbHON paboThI 1

OBLIEE KOJIMYECTBO HACOB I10 68

[TPOIT'PAMME




11 KIIACC

KoauuyecTBo yacoB DJIEKTPOH
HbIE
Ne undposbie
Tema ypoka Konrpoasnsie | Ilpakruyeckne | /[laTa uzydyenus
n/n Bcero o0pa3oBar
padoTsbI padoThbI
eJIbHbIE
pecypcsl
1 XUMHUYECKUH JIEMEHT. ATOM. DJICKTPOHHAS ’ 04.09.2023
KOH(UTypanus aTOMOB 07.09.2023
2 3aK0oH COXpaHEHUsI MACChl U SHEPTUU 1 14.09.2023
[Tepuonuueckuii 3akoH. Pacnipenencuue
3 P P 1 18.09.2023
AJICKTPOHOB B aTOMaX MaJIbIX TIEPHOJIOB.
Pacripenienieaue 371eKTPOHOB B aTOMax
4 P P 1 21.09.2023
00JIBIINX MEPUOJIOB.
[Tonoxenue B [ICXD Bomopoa
5 PO, 1 25.09.2023
JAaHTAHOUJIOB, aKTUHOHJIOB.
6 BasienTHBIE BO3MOKHOCTH aTOMOB 1 28.09.2023
3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB
XUMHUYECKHX JICMCHTOB M UX COSIMHCHHIMA
10 TPVIIIIAM U IIEPHOJaM. 3JHAUYEHHUE
7 26 P 1 2.10.2023
MEPUOANYECKOT0 3aKOHA U CHCTEMBI
xuMudeckux aemenToB .M. Menneneesa B
Pa3BUTHH HAyKU
Crpoenue BemecTBa. XMMHUYECKasl CBA3b, €€
8 BH/IbI; MEXaHU3MBI 00pa30BaHUS 1 05.10.2023
KOBAJIEHTHOM CBSI3 U HOHHOM CBSI3U
9 CocraBieHue IeKTPOHHBIX (hopmyI ¢ 1 09.10.2023




KOBAJICHTHOMU CBA3BIO

10 Merammueckast 1 BOJOPOJIHAS CBS3b. 12.10.2023

11 [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYII. 16.10.2023

12 Crpoenue kpuctaiuioB. Kpucrammyeckue 1910.2023
peIeTKu

13 [TprunHBl MHOTOOOpA3Hs BEIIECTB 23.10.2023
KonTponbnas pabota no remam

14 « BaxxHe#mme XuMU9IeCKre TOHSITHS 1 26.10.2023
3aKoHBI. CTpOEHHE BEIIECTBA»

15 Knaccudukarys XUMHIECKUX PEaKIIUi. 6.11.2023

16 CKOpOCTh XMMUYECKUX peaKlui 9.11.2023

17 Karamus 13.11.2023

18 Z(MHelx;IIII/I:Heyclzzoe pPaBHOBECHE U YCIIOBUS €T0 16.11.2023

19 Ypoxk-000061ienne mo teme « XuMUYECKHE 20.11.2023
PEAKITHID)

20 JucrniepcHbI€ CUCTEMBI 23.11.2023

21 CniocoObI BIpaXKeHUsI KOHIIEHTPAIIUU 97 11.2023
pacTBOpoB

29 Pemenue 3amau Ha HpI/Il"CiTOBJ'IeHI/Ie ) 30.11.2023
pacTBopa ¢ onpeAeeHHOW KOHIIeHTpalnei
[IpakTuueckas padora Ne 1.

23 «IIpuroroBiieHne pacTBopa ¢ 3aJaHHOU 04.12.2023
KOHIICHTpAaIeii»

o4 DnekTpoiauTHdeckas qucconnanus. [TorsTue 07.12.2023
0 BojiopoHOM Tokasarene (pH) pactsopa.

25 Peaknu moHHOTO OOMEHA 11.12.2023




I'maponu3s opraHM4ecKux ¥ HEOPraHUYECKUX

26 B — 14.12.2023
27 XHUMHYECKUE HCTOYHUKH TOKa 18.12.2023
o8 Ez:;:}j;;:;ggﬁmx JIEKTPOHBIX 91122023
29 Koppo3zust MmeTanioB u ee npeaynpexaecHue 25.12.2023
OKHUCITUTEITEHO-BOCCTAHOBHUTEIBHEIC
30 peaknuu. [TorsTHE 00 AMIEKTPOIIH3E 28.12..2023
pacIiaBoB U pacCTBOPOB COJIEH
31 KonTponsHas padora Nel mo paznery 08.01.2024
«TeopeTnyeckre OCHOBBI XUMUI
Mertaibl, ux nosioxkeHue B [lepuoaudeckoit
CUCTEME XUMHUYeCKuX dteMeHToB /1. 1.
32 MeHnpeneeBa 1 0COOCHHOCTH CTPOCHUS 11.02.2024
atomoB. OO0mue pu3ndecKkrue CBOMCTBA
METaJJIOB
33 0030p METALTMYECKUX 3JIEMEHTOB A- TPy 15.01.2024
34 OO61umit 0630p METAITMYECKUX 3JIEMEHTOB b- 18.01.2024
rpyImn
35 Menp 22.01.2024
36 0071318 25.01.2024
37 XI/IMquCKIfe CBOWCTBA XpOMa, THTaHA U UX 99.01.2024
COCIMHEHU I
38 XuMHUYECKHEe CBOMCTBA mfnesa, HUKEJb, 1.02.2024
IUTaTHHA U MX COCIUHEHHM
39 CIuiaBbl METAJIOB 5.02.2024
40 [Mpaktudeckas padota Ne 2. «Pemenne 8.02.2024

OKCIICPUMCHTAJIBHBIX 3aa4 IO TEME




«MeTauie»»

41 Pemenue 3amau 12.02.2024
KonTpoabaas padora Ne2 1o teme

42 P P 15.02.2024
«MeTtauie)
Hemeraiuibl, NX HOJOKEHNE B
Ilepnoauueckoii cucreMe XUMHUYIECKUX

43 pHOA 19.02.2024
snemenToB /I. 1. Menpeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

44 CBoiicTBa 1 IPUMEHEHHE HEMETAILJIOB 22.02.2024
OO6m1as xapakTepucTUKa OKCHUJIOB

45 HEMETAJUIOB M KHCIIOPOICOICPKAIINX 26.02.2024
KUCJIOT

OKHUCIIUTEILHBIE CBOMCTBA a30THOU U CEPHOU
46 P 29.02.2024
KHCJIOT

CepHad 1 a30THAs KUCJIOTA — [TIOJIYYEHHUE U

47 P e 04.03.2024
IPUMEHCHHE

48 BonopoHbie coemnHEeHNSs HEMETAIIOB 07.03.2024
I'eHeTnueckast CBSI3b HEOPraHUUECKUX U

49 P 14.03.2024
OpPTaHWYECKUX BEIICCTB
0O00011eHre U CUCTEMATU3ALMS 3HAHUI 110
teme «Hemeraminly. Beraucnenns mo

50 5 18.03.2024
YpaBHEHUSAM XUMHUYECKUX PEaKIui 1
TEPMOXUMHUYECKHE PacUEThl
[Mpaktudeckas padota Ne 3. «Pemenne

51 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME 21.03..2024
"Hemeramin!"»
KontpoabHas padbota mo teMaM «MeTaubl»

52 P P 1.04.2024

u «Hemeramnsl»




X¥MHMS B IPOMBIIUICHHOCTH. I IpuHIUIIBI

53 1 04.04.2024
MIPOMBIIIJIEHHOT'O TPOU3BOICTBA

54 [Tpon3BoaCTBO UyryHa 1 08.04.2024

55 [IpousBoacTBO cTamu 1 11.04.2024

56 Xumus B ObITY 1 15.04.2024

57 f;“;iﬁgﬁ;“f:;?me“om N 1 18.04.2024
[IpakTuueckas paboraNed «Pemenue

58 SKCIIEPUMEHTAIIBHBIX 3a/a4 110 1 22.04.2024
HEOPTaHUYECKON XUMI»
[IpakTuueckas pabora Ne5 «Perienue

59 AKCIICPUMEHTAIIbHBIX 33]1a4 110 OPraHUYeCKOn 1 25.04.2024
XUMM»

60 [TpakTuyeckas padota Ne6 «Pemrenue 1 29.04.2024
MTPAKTUICCKUX PACUYCTHBIX 3134

61 [Tpaktrueckas padora Ne7 «[lonyuenue u 1 5 05.2024
coOupaHHe U pacro3HaBaHUE Ta30B)

62 O000111eHIE U CUCTEMATH3AaIU 3HAHUI 10 6.05.2024
Kypcy

63 KonTpomnpHas padoTa 13.05.2024

64 AHanu3 KOHTPOJIbHOM paboThI 16.05.2024

65 PesepsHoe BpemA 1 20.05.2024

OBIIEE KOJIMYECTBO YACOB 1O 68

I[TPOI'PAMME




YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YHEHUKA

METOANYECKHUE MATEPUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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