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MHNOACHUTEJBbHASA 3AIINCKA

[IporpaMMa mo XWMHH Ha YpOBHE CpeOHEro oOmero oOpa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit dDenepauum»,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (ellepanbHOl 00pa3oBaTelNbHOW MPOrpaMMbl CPEIHEro OO0IEero
obpazoBanust (POIl COO), mpeacraBneHHbIX B DenepanbHOM TOCYIAapCTBEHHOM 00pa3oBaTElbHOM
cragmapre COO, ¢ yuérom KoHueniuu mnpenomaBanus ydeOHOro rmnpeaMera «XuMHS» B
oOpazoBarenbHBIX opranm3anusx Poccuiickoii denepannu, peanu3ylonmx OCHOBHBIE 00pa3oBaTelbHBIC
MIpOrpaMMBbl, 1 OCHOBHBIX MonioykeHui «CTpareruu pa3BuThs BocriuTanus B Poccuiickoit @enepannu Ha
mepuon 10 2025 roga» (Pacnopsokenue [paBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3paboTKe MpOrpaMMbl MO XMMHH, K ONpPEAENeHHIO OOIled cTpaTeruu
0o0y4YeHMsI, BOCIIUTAHUS M PAa3BUTHsI OOYUYAIONIMXCS CPEACTBAMHU Y4eOHOro mpeamera «Xumus» s 11
Kiacca Ha 0a30BOM YpPOBHE COCTaBWIM KOHIeNTyalbHbie mnonokenus OIroC COO o
B3aMMOOOYCIIOBICHHOCTH LIeNIel, CONIepaHHs, pe3yabTaToB OOydeHHss W TpeOOBaHWH K YpPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHWe, MOTy4aeMOe BBITYCKHUKAaMHU 00IIeo0pa3oBaTeIbHON OpraHW3aIiH,
ABIISIETCA HEOTHEMIIEMON YacThIO0 MX 00pa3oBaHHOCTH. OHO CIYXHUT 3aBEPIIAIONINM ITAIlOM peau3aliuu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIMX IETOCTHOW CHCTEMeE
XUMHAYECKOro 0o0pa3oBaHUs. OTH IICHHOCTH KacalOTCsl MO3HAHWS 3aKOHOB TPUPOJBI, (OPMUPOBAHMUS
MHPOBO33PEHHSI M OOIIeN KyJNbTYyphl YENOBEKa, a TakkKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JIOpPOBBIO M TPUPOAHOW cpene. Peanmsyercs xumuueckoe o0Opa3oBaHHe OOydarolmuxcsi Ha
YPOBHE CpeIHEero oo0mero oO0pa3oBaHUs CPEACTBAMHU yUeOHOrO mpeaMmeTa «XUMUS», COAEpKAHUE H
MIOCTPOCHUE KOTOPOTO OINpe/eieHbl B MPOrpaMMe MO XUMUHM € YUETOM CIeNU(HUKN HAYKH XUMHH, e¢
3HAYEHUS B MO3HAHUM MPUPOIBI U B MaTepHAIbHOMN JKU3HM OOIIECTBA, A TAKXKE ¢ yUETOM OOLIMX IIENeH
MPUHIUIIOB, XapaKTEPH3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro oOmero o0pa3oBaHUS B
Poccuiickoit @eaepanuu.

XuMHsI Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOylo pojb B COBPEMEHHOMH
LUUBWIN3AIMM, B CO3JaHUM HOBOM 0a3bl MarepuaibHOM KyibTypsl. OHa BHOCHUT CBOM BKIajx B
(hopMHUpOBaHHE PALMOHAIBPHOTO HAYYHOIO MBIIUICHUS, B CO3JAaHUE LEIOCTHOTO MpEACTaBICHUs 00
OKpYXXAarollleM MHUpPE KaK O €AWHCTBE IPUPOABI U YEIO0BeKa, KOTOpoe (GOPMHUPYETCS B XUMHUU HA OCHOBE
[IOHUMAaHHUS BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MHpPa, OCO3HAHMS B3aUMOCBSI3U MEXKAY CTPOCHUEM
BEILIECTB, UX CBOMCTBAMHU M BO3SMOXKHBIMU 00JIaCTSAMU IPUMEHEHUS.

TecHO B3aMMOIEHCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XHMHS CTajla HEOThEMJIEMOH
YacThI0 MHUPOBOH KyJbTYpPbl, HEOOXOAMMBIM YCIOBHEM YCIHCIIHOTO TPYAa W JKU3HM KaXKAOTO 4JIeHa
obmectBa. CoBpeMeHHast XMMHSI KaK HayKa CO3UAaTeNbHasl, KaK HayKa BBICOKUX TEXHOJOI'MI HampaBlieHa
Ha pelleHue I00adbHbIX MPO0JIeM yCTOMYHMBOrO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOW, IHEPTETHYECKOH,
MIUIIEBOH, SKOIOTUIECKON Oe30MaCHOCTH M OXPaHBI 37I0POBBSI.

B coorBercTBUUM € 00IIMMU LENSIMH U IPUHLIMUIIAMU CPETHEro O0LIero o0pa3oBaHus COAEpKaHUe
mpenmera «Xumus» (11 xmacca, 6a30BBI YpOBEHb M3yUEHHs) OPUEHTHPOBAHO NPEUMYIIECTBEHHO HA
OOMIEKYTBTYPHYIO MTOATOTOBKY OOYYarOMUXCsl, HEOOXOMUMYIO UM Il BHIPAOOTKH MHPOBO33PEHYECKUX
OPHEHTHPOB, YCIEIIHOIO BKJIIOUEHHS B JKU3Hb COLMYMa, MPOAODKEHHS OOpa3oBaHUS B PA3IMUYHBIX
0051aCTAX, HE CBA3aHHBIX HEIIOCPEACTBEHHO C XUMHEH.

CocraBnsgomMu peaMera «XUMuUs» ABISIIOTCSA 0a30Bble Kypcehbl — «OpraHudeckas XUMHUS» U
«OO01mas 1 HeopraHu4ecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJZIEPKAaHHSI KOTOPBIX SBJISIIOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHUM 110 HEOPraHWIECKOW XMMMH (C BKIFOUCHHEM 3HAHUH U3 OOLIeH XUMHHN)
u opraHudeckod xumuu. PopMHpOBaHME [AaHHOM CHUCTEMBI 3HAHUU NP HM3YYEHUH INpenMera
obecrieunBaeT BO3MOXHOCTh PACCMOTPEHHSI BCEr0 MHOI'000pa3Hs BEIIECTB Ha OCHOBE OOIIMX IOHSTHH,
3aKOHOB M TEOPUH XUMHHU.

Crpykrypa coaepkaHusi KypcoB — «Oprannueckas XumMus» 1 «OO0m1as 1 HeopraHuuecKast XuMHsD»
copMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE CHCTEMHOTO MOJX0Ja K H3YYEHHIO y4eOHOro



MaTepuaga u OOYCIIOBJIEHa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWMH Ha ONpPEACIEHHBIX
TEOPETHYECKUX YpOBHSX. Tak, B Kypce OpraHMYECKOM XMMHHU BEIECTBa pacCMAaTPUBAIOTCS HAa YPOBHE
KJIACCYECKON TEOpUHU CTPOEHUS OPTraHMYECKHX COETUHEHHH, a TaKKe HAa YPOBHE CTEPEOXMMHMUECKUX M
9NEKTPOHHBIX TPENCTaBIeHUH O cTpoeHUH BemlecTB. CBemeHUs 00 HM3ydaeMbIX B Kypce BeIecTBax
Jaf0TCsl B Pa3BUTHUH — OT YIJIEBOJOPOJOB 1O CIOXHBIX OMONIOTMYECKH aKTUBHBIX coeArHeHHU. B kypce
OpPraHMYecKOH XUMHM TIONy4YaloT pa3BUTHE CQOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus MEpBOHAYANILHBIE MPEICTABICHUS O XMMHUYECKOH CBSI3U, KIaCCH(PHUKALMOHHBIX MPH3HAKAX
BEIIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMHUECKON PEaKIIUH.

[lon HOBBIM yriiOM 3peHHsI B MpeAMETe «XUMHUsD» 0a30BOT0 YPOBHS paccMaTpUBaeTCs M3y4eHHBIN
Ha YpPOBHE OCHOBHOT'O 00IIero o0pa3oBaHus TEOPETHUSCKHI MaTepral U (HaKTOIOTHIECKHE CBEICHHS O
BEIIECTBAX M XMUMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias W HeopraHudecKasl XUMUsD)
o0ydJarolmMMcsi TPEOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAYEHWE TMEPHUOJAMYECKOTO 3aKOoHa C
O0IEeTeOpEeTUYECKHX M METOJOJOrMYECKAX MMO3MIUH, TIy0Ke TOHSATh HCTOPHUYECKOE H3MCHEHHE
(yHKIIH# 5TOro 3aKoHa — OT 0000IIAOIIIEH 10 OOBSCHSIONICH 1 TPOTHO3UPYOIICH.

Enunas cucrema 3HaHMKA O Ba)KHEHINMX BEUIECTBAX, WX COCTABE, CTPOECHHUM, CBOMCTBAaX U
MPUMEHEHNH, a TaKKe O XUMHYECKHUX PpEeaKIHUAX, UX CYIIHOCTHM M 3aKOHOMEpPHOCTSAX IpPOTEKaHHUS
nononHsAeTcss B Kypce 11 kmacca anmeMeHTaMu COJep KaHHs, WMEIOIIMMHU KyJbTYpPOIOTHMUECKUN |
MPUKIATHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT ITOHMMAHHIO B3aMMOCBSI3M XHMHH C APYTUMH
HayKaMH, pacKphIBAlOT €€ poib B II03HABATENBPHOW W TPAKTHYECKOW JESITENTFHOCTH YeIOBEKa,
CIIOCOOCTBYIOT BOCHHMTAHHIO YBAXKEHHsSI K IPOIECCY TBOPYECTBA B OONACTH TEOPHUM M MPAKTHUYECKHX
MPHIOKEHUH XMMHUH, IOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JINYHOCTHO 3HAYUMBIX
npoOieMax, CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIUBATh MH(OpMAIMIO M TPUMEHSTH €€ JuIs
TIOTIOJTHEHUS 3HAHUH, PEIIEHUS] MHTEIUIEKTYaIbHBIX M SKCIIEPUMEHTABHBIX UCCIIEA0BATENBCKUX 3a1a4. B
LIEIOM CO/IepKaHWe Y4eOHOro mpeaMera «XHUMHS» [AHHOTO YPOBHS H3yYEHHUS OPHUEHTHPOBAHO Ha
(dbopMupoBaHUE y O0YJAIOIMXCS MHUPOBO33PEHUECKOW OCHOBBI JUIS TIOHMUMaHHS (QUIOCO(CKUX HICH,
TakMX KaK: MaTepHaJbHOE EIWHCTBO HEOPTaHHMYECKOr0 M OPraHWYeCKOr0 MHpa, OOYCIOBIEHHOCTH
CBOWCTB BEIIECTB MX COCTABOM U CTPOEHHEM, TIO3HABAEMOCTh IIPUPOJHBIX SBICHUH MyTEM SKCIIEPHMEHTA
W PEIIeHUs MPOTHBOPEYHil MEXAYy HOBBIMH (PaKTaMH M TEOPETUYECKUMH IPEI OChIIIKAMHU, OCO3HAHHE
pOTM XWUMHUH B PEUICHHH SKOJIOTHYECKAX IMPOOJIeM, a TakkKe MpoOiieM cOepexeHHUs] IHEPTreTHUYECKUX
PECYPCOB, CBIPBS, CO3/TaHUS HOBBIX TEXHOJIOTHI ¥ MaTepHasoB.

B mmane pemeHus 3amad BOCIIMTAHUWS, PAa3BUTHS W CONHMAITU3AIMN OOYJAIOMIMXCS MPUHSITHIE
MpOrpaMMOi 1O XUMHH TIOAXONBI K ONPENENIEHHUIO CONEpKaHUS W IIOCTPOSHHS IpeaMera
MpeaycMaTpUBaOT (OPMHUPOBAHNE YHUBEPCAJIBHBIX YIEOHBIX NEHCTBHIA, UMEIOIMUX 0a30BOE 3HAUYCHHE
JUTSI pa3JIMIHBIX BHIOB NEATEIEHOCTH: PEIICHUsS Mpo0jIeM, IMOMCKa, aHaiam3a U 00paboTku MHGOPMAIIHH,
HEOOXOAWMBIX [UIS TPUOOpPETeHHs OmbITa TPAKTHYECKOH ¥ HCCIeq0BATEIbCKOW EeITEeThbHOCTH,
3aHUMAOIIEH BAKHOE MECTO B TIO3HAHUU XUMHH.

B mpaktuke mpenogaBaHus XMMHW KaK Ha ypOBHE OCHOBHOT'O 00IIero oOpa3oBaHUs, Tak W Ha
YpOBHE cpemHero oOmiero oOpa3oBaHWS, MPU OMPENEICHUH COAEPXKATEIbHON XapaKTEePUCTHUKU Ienel
M3Y4EeHUs TpeIMeTa HaIpaBJICHHEM IIEPBOCTEIIEHHONH 3HAYMMOCTH TPAJWIIMOHHO TPHU3HAETCA
(hopMupoBaHHE OCHOB XMMHYECKOW HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHYECKON
NEeSITETFHOCTH YellOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KyJIbTYphL. C METOANYECKOW TOYKH
3peHwsl TaKOH MOAXO/] K ONPENEICHHUIO LIeNel N3ydeHHs IpeIMeTa SBISIETCS BIIOJTHE ONPaBIaHHBIM.

CornacHo TaHHOW TOYKe 3pEHHS TJIABHBIMU MEISMH U3y4eHHS IMpenMera «XUMus» Ha 0a30BOM
ypoBHe (11 xi1.) sBRSIOTCS:

e (dopMHpOBaHNE CHUCTEMbl XMMWYECKHX 3HAHWH KaK BaKHEUIEeH COCTaBJISIONIEH eCTeCTBEHHO-
Hay4YHOW KapTWHBI MHpa, B OCHOBE KOTOPOW JIeXKAT KIFOYEBbIE MOHATHA, (pyHIaMeHTaIIbHBIC
3aKOHBI M TEOPHHM XUMHH, OCBOEHHE S3bIKa HAyKW, YCBOSHHE W IIOHHMaHUE CYIIHOCTH
JOCTYIHBIX O0OOLICHHH MHPOBO33PEHUECKOr'0 XapaKTepa, O3HAKOMJIGHHE C HCTOpUEH HuX
pPa3BUTHUS U CTAHOBJICHUS;



e (opMHpOBaHHE W pPa3BUTHC IMPEIACTABJICHUH O HAyYHBIX METOJAX TIIO3HAHUS BEIISCTB U
XUMHYECKUX DPEAKIUN, HEOOXOAUMBIX IS MPHOOPETCHUS YMEHHI OPUEHTHPOBATHCS B MHUPE
BEIICCTB M XHMHYECKHX SBIICHHM, MMEIONIMX MECTO B TIPHUPOJC, B NPAKTUYCCKOH U
MTOBCETHEBHOW KU3HU;

® pa3BUTHEC YMEHUH U CIIOCOOOB JCATEIBHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM M OOBSICHCHUEM
XUMHYECKOT0 SKCIICPUMEHTA, COOJIIOICHUEM MPABUII 0€30M1aCHOr0 O0OPAIIECHHS C BEIIICCTBAMH.

Hapsgy ¢ atuM, comepkarelibHas XapaKTEPUCTHKA II€JICH W 3aJad M3Y4YCHUS IMpeaMera B
nmporpaMMe 10 XUMHHM YTOYHEHAa M CKOPPEKTHpPOBaHA B COOTBETCTBUU C HOBBIMHU IPUOPUTETAMHU B
cUcTeMe cpemaHero obOiuiero oOpasoBanus. CerogHs B TPENOJaBaHUM XMMHUA B OOJIBIICH CTCICHU
oTAaéTcs TPEANOYTEHHUE IMPAKTHYECKOW KOMITOHEHTE COMAepKaHHs OOy4eHHs, OPHEHTHPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeNbHON OpraHu3alluy, BJAJCIOIICr0 HE HA0OpPOM 3HAHWM, a
(HYHKIIMOHAIBHON TPaAaMOTHOCTBIO, TO €CTh CIIOCO0AMHM M YMCHHMSIMM aKTHBHOIO TOJIYYCHUS 3HAHWHA U
MPUMEHEHHS MX B PEASIbHOM JKU3HU JIJIS PEIICHUS IPAKTUYECKUX 3a/1aY.

B cBs3M ¢ 3TUM NIpu M3YYEHUHU TpenMera «XUMHUs» JOMUHUPYIOIIEe 3HA4YCHUE IPUOOPETaroT
TaKHe U U 3a/1a4M, KaK:

ajanTaius OO0ydJarolMXCs K YCJIOBUSM JWHAMHYHO pPa3BUBAIOIICIOCS MHpa, (HOPMUPOBAHUE
MHTEIUICKTYalbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K  €amMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSTEIBHOMY IPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUsIX, CBSI3aHHBIX
C BEIIECTBAMH U UX IPUMEHECHUEM;

(dopMupoBaHue y OOYYAIOUIMXCSA KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIIMI), MMEIOIINX
YHUBEpCAIbHOE 3HAYCHHUE I PA3JIMYHBIX BUOB ACATEIbHOCTU: PELICHHs Mpo0seM, IIOMCKA, aHaIu3a U
00paboTku MH(OpPMAIIMU, HEOOXOAUMBIX JUIS IPHOOPETEHHUS OIbITa JICATEIBHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE MECTO B IIO3HAHWM XHUMHUH, a TAKKE JUISI OLEHKH C IMO3UIMH SKOJOrHYECKOH 0e30macHOCTH
XapakTepa BIUSHHS BEIIECTB U XMMHYECKUX IIPOIIECCOB Ha OPTaHU3M YEIOBEKa U MPUPOAHYIO CPENIY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HHTEINIEKTYyaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
00y4aroMMXCs: CIIOCOOHOCTH CaMOCTOSITENTFHO MPHUOOpPETaTh HOBBIE 3HAHUS MO0 XMMHHU B COOTBETCTBHUU C
KHU3HEHHBIMU TIOTPEOHOCTSIMH, MCIIOIH30BATH COBPEMEHHbBIE HH(POPMAITMOHHBIC TEXHOIOTHH JIJIsl TIOUCKA
W aHaJM3a y94eOHON ¥ HAYIHO-TIONMYISIPHONH MHPOPMAIMH XUMHYECKOTO COJICPKAHMUS,

(opMupoBaHHEe W pPa3BUTHE Yy OOYYAIOMMXCS ACCOIMATHBHOTO W JIOTHYECKOTO MEBIIIICHHS,
HaOIOTATETFHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOAWMBI, B YaCTHOCTH, TPH
IJJAHUPOBAHUY U MPOBEACHNN XHMHYECKOT0 IKCIIEPUMEHTa;

BOCIIHTaHWE y OOy4arommxcsi yOeKIEHHOCTH B TYMAaHHCTHYECKOH HANpPaBIEHHOCTH XUMUH, e
BXHOW POJHM B pEIICHUH TIIOO0ANTBHBIX MPOOJIEM PAIOHAIBHOTO MPHUPOAONOIH30BAHMS, TTOMOTHEHUS
JHEPTeTUYECKUX PECYPCOB M COXpAaHEHWS MPHPOJHOTO pPAaBHOBECHS, OCO3HAHHA HEOOXOIWMOCTH
OepeXHOTO OTHOIICHUS K IPUPOZE U CBOEMY 3/I0POBBIO, a TAKXKe MPHOOPETEHHUS OIbITa UCTIONh30BAHUS
TIONTyYeHHBIX 3HAHUHM IS MPUHATHS TPAMOTHBIX PEUICHWA B CHTYAIHsIX, CBS3aHHBIX C XHUMHYECKHMH
SIBIICHUSIMU.

B y4eOnoM mutaHe cpemHero oomiero oo0pa3oBaHus MpeaMeT « XUMHsD 0a30BOTO YPOBHS BXOIUT B
COCTaB MpeAMETHOM o01acTn «EcTeCTBeHHO-HAYYHBIE IPEIMETHI».

Ob6mree grcito wacoB B 11 kimacce — 34 gaca (1 gac B Hememro).



COAEPXAHUME OBYUEHUA
OBIIAA 1 HEOPTAHUYECKAS XUMUA

TeopeTnyueckue OCHOBbI XUMUHU

XUMHUUECKUH dreMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0YKA.
DHepreTUyYecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- amemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JeKTPOHOB 10 OpOUTaIsIM B aromMax 3JE€MEHTOB NEPBBIX YETHIPEX MEPHOJIOB.
DneKkTpoHHask KOH(UTYpaIis aTOMOB.

[lepnognueckuit 3axkoH u Ilepuoguueckas cucremMa XuMU4ecKux dsieMeHtoB J[. M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. V1. MenzaeneeBa ¢ COBpEMEHHON TeOpHUEll CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 Tpynnam M rnepuojiaM. 3HaueHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BeliecTBa. XUMHUYECKas CBS3b. BuAbBl XMMHMUYECKOW CBSI3U (KOBaJEHTHAs
HEeMnoJIspHasi U TOJsipHasi, MOHHAasA, MeTajuinyeckas). MexaHn3mbl oOpa3oBaHMsI KOBAaJECHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DIIEKTPOOTPUIIATENBHOCTE. CTeneHb OKucaeHus. OHbI: KAaTUOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH ITOCTOSIHCTBA COCTaBa
BelleCTBA. THNBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUTMYECKOMN PEIIETKH.

ITonsTHe 0 gucnIepCHBIX cucTeMax. MICTHHHBIE U KOJUIOMAHBIE PacTBOPBL. MaccoBas 10JIs
BEILECTBA B PACTBODE.

Knaccudukanus Heopranmueckux coendHeHuid. HoMmeHkaTypa HEOpraHWYECKHUX
BeIECTB. ['eHeTMYecKass CBA3b HEOPraHMYECKUX BEIECTB, NPUHAMICKANUX K Pa3Iu4YHBIM
KJIaCCaM.

Xumnueckass peakuus. Knaccupukanuss XMMHUYECKUX pPEAKUMH B HEOPraHUYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHMsI MACChI BEILECTB, 3aKOH COXPAHECHMsI U IIPEBPAILCHUS
SHEPrUU IPU XUMHYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. OOpaTHMble pEaKLUU.
Xumnyeckoe paBHOBecHe. (PaKTOpbl, BIUAIOIUE HA COCTOSHHE XMMHYECKOIO DPABHOBECHUS.
[Tpunmun Jlelllatense.

OnexrponuTnueckas auccoruanus. CuibHble M ciadble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEILECTB: KUCIIas, HEUTpaJIbHAs, I11EJIOYHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Yy4YEHHUS BEUIECTB U UX IPEBPALLEHUI: JIEMOHCTPALMs
tabmun «llepuonuueckas cucrema xumuueckux snemeHtoB . M. MenneneeBa», u3ydeHue
Mojieleld KpUCTAJUIMYECKUX peIETOK, HaOMI0JACHWE U OIMCaHMe JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE IMEPOKCHAA BOAOPOJA B MPHUCYTCTBUHM KaTalu3aTopa,
OIIPENEICHUE CPEllbl PaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOTO OOMeEHa), MpOBEJEHUE MpaKkTHUeCKOW paboThl «BiusHue pa3iauyHbIX (HAaKTOPOB HA
CKOPOCTb XUMHUUYECKOU PEaKLIU».

Pacué€rneie 3amaun.

Pacu€rbl 1o ypaBHEHUAM XUMHYECKUX PEAKLU, B TOM YUCIIE TEPMOXUMHUUECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM IOHATUS «MACCOBAast OJISI BEIIECTBAY.

Heopranunueckas xumust



Hemeramnbl. Ilomoxkenue HemetramioB B Ilepuonnueckoir cucTeMe XHUMHUYECKUX
anementoB JI. M. MenzaeneeBa W 0COOCHHOCTH CTpoeHHs atoMoB. Dusnuueckue CBOICTBa
HEMETAJIOB. AJUTOTPOIIUS HEMETAUIOB (Ha MMPUMEPE KUCIOpoa, cepbl, pocdopa u yriepona).

XVWMUYECKUE CBOWCTBA BAKHEUIIUX HEMETAIUIOB (TaloreHoB, cephl, a3oTa, ¢ocdopa,
yIJIepo/ia U KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOACOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COECIMHEHUM.

Mertaiel. [lonoxenue metamioB B [lepuoauyeckoil cuCTeEMe XMMUYECKUX AJIEMEHTOB /Jl.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JICKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOImme
¢u3nveckue cBoiicTBa MeTayuioB. CIUIaBBI METAIJIOB. DIEKTPOXUMHUYECKUN DA HANpsHKEHUH
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWIIUX METAJIOB (HATpWUM, Kalud, KaJbIMH, MarHuw,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O61ue crocoObl Noay4YeHus MeTauioB. [IpruMeHenne MeTamioB B ObITY U TEXHUKE.

DKCIEepUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB U WX TMPEBpAlEHUN: H3ydeHUE
KoJuleKuuu «MeTajuibl U CIjIaBbl», 00pa3loB HEMETAJUIOB, PEIICHHE SKCIIEPUMEHTAIbHBIX
3a7a4, HaOMIOJACHWE W  ONHWCAHWE JICMOHCTPAIIMOHHBIX W JJAOOPATOPHBIX  OIBITOB
(B3aMMOICCTBUE THUAPOKCHIA ATIOMUHHS C PAaCTBOPAMH KHCJIOT W IIEJIouYeld, KauyeCTBEHHBIC
peaKkIy Ha KaTHOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacuérer maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XUMUS U )KU3Hb

Ponp xumun B oOecrieueHnH SKOJIOTHIECKOM, SJHEPTETUUECKOM U MUIIEeBOW 0€30TacHOCTH,
pazBuTUM MeauluHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEIIECTB M XUMHYECKHX
peaKIui.

[IpencraBnenuss 00 OOMKMX HAayyHBIX MPUHLHUINAX [POMBIIUIEHHOTO MOJIY4EHHUS
BAYKHEHIIINX BEILIECTB.

YenoBek B MHUpPE BEILIECTB M MaTEpHUAaJOB: BaKHEHIIME CTPOUTENIbHbIE MaTepuabl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPacku, CTEKIIO, KepaMHKa, MaTepHalbl JUIsl 3JICKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPAJIbHBIE yI00pEHUSI.

XuMHUsA ¥ 3[0pOBbE 4YeNOBEKAa: MpaBHUIia HCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaTos,
npaBuiia 6€30MacHOTO UCTIOIB30BaHUS MPENapaToB OBITOBOM XUMHH B MOBCEAHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXNnpeaAMETHBIX CBSA3EH MPU U3y4eHHUH OOIIeH M HEeOpPraHM4YeCKOW XMMHUU B
11 xmacce ocyliecTBIsSETCS Yepe3 UCHOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHATHM, SBISIOUIUXCS CUCTEMHBIMH JUIS OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAaydHbIH (akT, THUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTe3,  KilacCUpHUKaius,  MEePHOAUYHOCTh,  HAOMIOAEHHME,  DKCIIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SBJICHHE.

@duznka: Marepus, SHEprus, Macca, aToM, SJEKTPOH, MPOTOH, HEUTPOH, WMOH, W30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUUYECKUIl YpOBEHb, BEIIECTBO, TeIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIeCTBA, (GU3NYECKUE BEIMYUHBI U €IUHULIBI UX H3MEPEHUS, CKOPOCTb.



Buonorus: kneTka, opraHm3M, SKOocHcTeMa, Ouocdepa, Makpo- U MHKPOAIEMEHTHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAeMbI€, TOIUIMBO, PECYPCHI.

Texnonorus: XAMUYECKass  MPOMBIIIJICHHOCTb, MeTaJUTypIus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasoB, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BO/ICTBO, MUIIEeBast
MPOMBIIICHHOCTh, (hapMaIleBTHYECKasi MPOMBIIIICHHOCTh, TIPOU3BOJCTBO KOCMETHUYECKHX
MperapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPUAIOB, HJIEKTPOHHAS MPOMBIILICHHOCTD,
HAaHOTEXHOJIOTUH.

I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITIPOI'PAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJIHEI'O OBILIEI'O OEPA30BAHUA
JIMYHOCTHBIE PE3VYJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOCHHS OOyYarOIIMMUCS
porpamMm cpeaHero oOmiero o0pa3oBaHUS (JIMYHOCTHBIM, METANPEIMETHBIM U TPEJAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM Ui pa3palOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
MIPOrpaMM CpeiHero o0uiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B COOTBETCTBMM C CHCTEMHO-IESTEIHHOCTHBIM IOAXOJOM B CTPYKTYpE IHUYHOCTHBIX
pe3yNbTaTOB OCBOGHUS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero o6pazoBaHus
BbIJIEJIEHBI CIIEIYIOIIHNE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIETICHHIO;

HAJIMYHE MOTHUBAITUH K 00YUECHHIO;

LIEJICHAPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
IIEHHOCTEH W UCTOPUUECKHUX TPAAULIHK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOy4aroIuxcs PyKOBOJCTBOBATbCS B CBOEH JEATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLUIMMM LEJIOCTHOM CHUCTEME XHMMUYECKOIO
o0pazoBaHus;

HaJIMYME MPABOCO3HAHMS SKOJOIMYECKOW KYJIbTYyphl M CIHOCOOHOCTM CTaBUTh LIEIH U
CTPOMTH >)KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUS INpeaMeTa «XHUMHsS» JIOCTUralOTCd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IpaXJaHCKOro OOlIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMHU U HpPaBUIAMU IOBEIEHHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTH 00YYarOLINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTPaxaroT CPOPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4alolMxcs [0 pealu3aluu
IIPUHATBIX B 00LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpa’k1aHCKOTO BOCIIUTAHUS:

0CO3HaHMS 00YYaIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MTPaB U 005S3aHHOCTEH, yBaKeHUS K
3aKOHY M MPaBOIOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M MpaBWIaX MEXJIMYHOCTHBIX OTHOLIEHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTHU MPH CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U M03HABATEIbHBIX 3371a4, BHITOJTHEHUH XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1S TENbHOCTH;



2) NaTpuOTUYECKOIO BOCIIMTAHUS:

LIEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUI0 OTEUECTBEHHOU
XUMUHY;

YBOKEHHsI K MpPOIlecCy TBOpYECTBA B OOJACTH TEOPUUM M MPAKTUYECKOTO MPHMEHEHHUS
XUMHH, OCO3HAHMSI TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pPe3yJbTaT JJIUTENbHBIX HaONIO/IEHUH,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSTHHOTO TPYZa YUYEHBIX U IPAKTUKOB;

UHTEpeca M I[I03HABAaTEJIbHBIX MOTHBOB B IIOJIYYEHUHM M IOCIEAYIOUIEM aHalIu3e
nHGOPMAIINY O TIEPEAOBBIX JOCTHKEHHUIX COBPEMEHHON OTECUECTBEHHON XHUMHUU;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CHUTYaIlMH, CBS3aHHBIE C XWMHUYECKUMHU SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHHs, OPHEHTHUPYSICh Ha MOPAIBbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TFOTOBHOCTH OIIGHHMBAaTh CBOE IOBEJEHHE W TOCTYNKM CBOMX TOBapHILEW C MO3ULUN
HPaBCTBEHHBIX U TPABOBBIX HOPM M OCO3HAHHE TIOCIIEACTBUIN ITUX MOCTYIKOB;

4) popmupoBaHUS KYIbTYPHI 310POBbS:

MMOHUMAaHMs I[IEHHOCTeM 370poBOro M Oe30macHOro olpas3a KU3HH, HEOO0XOJAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOMIO/IeHNs TMPaBWJI OE30MacCHOTO OOpaIIeHus] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOU
KU3HU U B TPYJOBOH IEATEITHHOCTH,

MMOHUMAaHMUS LEHHOCTH TMpaBWJ WHAUBUAYAJBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MIOBEJICHUSI B CUTYALUAX, YTPOXKAIOIIUX 3J0POBBIO U J)KU3HU JIIOJICH;

OCO3HAHMS MOCIEACTBUI M HENpPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJIEHHS aAIKOIOJIs,
HapKOTUKOB, KypeHHUSI);

5) TpyZAOBOTO BOCITUTAHUS:

KOMMYHUKaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEOBATENIBCKON  JIESATEIbHOCTH,
0OI11€CTBEHHO MOJIE3HOM, TBOPUYECKOH U APYrUX BUIAX JAEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTME€ B PpELICHMM MPAKTUYECKUX 3aJad COLMAJIbHON
HaIpaBJICHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

UHTEepeca K MPaKTHUYECKOMY HM3Y4EHHUIO Ipoeccuil pa3iMyHOro poja, B TOM 4YUCIIE Ha
OCHOBE ITPUMEHEHMSI IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXKEHUsI K TPYAY, JIOAAM TpyZAa U pe3yiabTaTaM TpYyJOBOH 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUAYAJIBHOM TpaeKTOpuu o0Opa3oBaHus,
Oyayielt npodeccuu U peanu3aluyd COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 0011IeCTBa;

6) SKOJIOrMYECKOI0 BOCTIUTAHMSL:

9KOJIOTUYECKHU 11€7IeCO00Pa3HOro OTHOLIEHHS K MPUPOJE, KaK UCTOYHUKY CYLIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MIOHUMAaHU II100aJBHOTO XapaKTepa SKOJOTMYECKUX MPOoOIIeM, BIUSHUS SKOHOMHYECKHX
MIPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBHOM CpeJibl;

0CO3HaHMS HEOOXOIUMOCTH MCIOJIb30BAHUS TOCTH)KEHUH XUMMHU /7Sl PELLICHHs BOTIPOCOB
panMoHaAIBFHOTO IPUPOJAONOIB30BAHNUS;

aKTUBHOTO HENpPUATUS JNEMCTBUH, MPUHOCALIMX BpEA OKpYXKaroled MpupoIHOU cpene,
YMEHHUSI TPOTHO3UPOBATh HEOJIAroNpHUsTHbIE SKOJOTHYECKUE TMOCIEACTBUS IMpeIpUHUMAEMbIX
JEUCTBUN U NPEAOTBPAILATh UX;



HaJIM4Yus PA3BUTOrO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJbTYphl, OIBITA
NESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS PYKOBOACTBOBATHCA HMH B
[103HABATEIbHON, KOMMYHUKAaTUBHON U COLMAIbHON MTPAKTHKE, CIOCOOHOCTH M YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) LEHHOCTU HAYy4YHOIO [TO3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLLIECTBEHHOW MTPAKTUKU;

MIOHUMaHMUs cHequpUKH XUMUU Kak HayKd, OCO3HaHus €€ poiu B (OPMUPOBAHUU
PalMOHAIBbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LEJIOCTHOIO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEIOBEKA, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny npodsieM COXpaHEHUsl MPUPOIHOTO PAaBHOBECHS;

yOEeKIEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUHM JJIs COBPEMEHHOM LUBUIM3ALUU: B €€
T'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEIEHUH IJ100abHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBO,
SHEPreTUYecKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreueHny yCIOBUM YCHEIIHOTO TPyia U SKOJIOTMYECKH KOM(POPTHON JKU3HHM KaXKIOTro YjieHa
o0111ecTBa;

€CTECTBEHHO-HAYyYHONM TPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTH METOJIOB IIO3HAHMUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCHOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHHUS SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS J1e1aTh 000CHOBAaHHbBIE 3aK/IIOUYEHHS Ha OCHOBE HAyYHBIX ()aKTOB U MMEIOIIMXCS TaHHBIX
C LICJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XUMUYECKHUE 3HAHUS JJIs PELIEHUs TPodiieM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpEeca K MO3HAHUIO U MCCIIEN0BATEIbCKON NEATEIIHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 10 XMMHMM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

HHTEpeca K OCOOEHHOCTSAM TpylJa B pasiuuyHbiX chepax npodeccnoHaIbHON
JESITEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDI

MeranpeqMeTHble pe3ysbTaThl OCBOCHUS YUEOHOro mnpeaMmera «XuUMHUS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HaYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA MEXAUCIUILIMHAPHBIE
(MexXnpeaMeTHbIe) 00LIeHAYYHbIE TIOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U creny@uKy METOJI0B MO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SBJCHUE, MPOLECC, CUCTEMA, HAay4YHbIH (aKT, MPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHe, U3MEepeHHe, IKCIIEPUMEHT U JIpyTHUE);

yHUBEpCaJbHbIE  y4eOHble  JIeHCTBUS (mo3HaBaTesbHbIE, KOMMYHUKATHUBHBIE,
peryiasTuBHbIE), obecreunBarone (GopMupoBaHHe (QYHKIUMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMIIETEHIIMH 00yYaromuxcs;

CIOCOOHOCTh  OOYYaIOIIMXCSl  MCIIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCLUIUIMHApPHBIE,
MHUPOBO33pPEHUYECKHE 3HaHUs W YHHBepcallbHble y4yeOHble MAEHCTBUS B IO3HABATENbHON U
COLIMATIBHON IIPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAKAIOT OBJIAJIEHUE YHUBEPCATbHBIMH Y4eOHBIMU
[I03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMU.



OBnageHre yHUBEPCAIbHBIMH y4eOHBIMU TO3HABATEIBHBIMH JCHCTBUSMMU:

1) 6a30BbIC JJOTUYCCKUEC JCHCTBHUS:

CaMOCTOSATENIBHO  (POPMYIUPOBAaTh M AaKTYaJIM3UPOBaTh MpoOJIeMy, BCECTOpOHHE e&
paccMaTpuBaTh;

OTIpEeNeNATh LEeNH ACATENBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX JOCTHIKCHUS,
COOTHOCHTD PE3YJIbTATHI ICATEILHOCTH C MOCTABJICHHBIMH EJISIMU;

WCIOJb30BaTh MPH OCBOCHHHM 3HAHWHA NPUEMBI JOTHYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKH TOHATHH ¥ YCTaHAaBIMBAaTh MX B3aMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIHNE MOHITHS IS O0bSICHEHHS OTJCIBHBIX (DAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTA KIIaCCU(DUKAIIUHN BEIIECTB U XUMUYECKUX PEAKLINH;

YCTaHaBJIMBATH TPUIHHHO-CJIC/ICTBEHHBIE CBS3H MEK/y H3y4aeMbIMH SIBIICHHUSIMU;

CTPOWTH JIOTUYECKHE pACCYKICHHs (MHIYKTUBHBIE, JICIyKTUBHBIC, TI0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBICHHSX, (DOPMYIHPOBATH
BBIBO/JIBI M 3aKJIFOUCHHS;

MPUMEHSATH B TPOIEcCce MO3HAHMS, UCIOIb3yeMble B XUMUHU CHMBOJHMYECKHE (3HAKOBHIC)
MO/JIeNH, TIPe0OpPa30BBIBATH MOJICITFHBIE MPEICTABICHUS — XUMUYECKHI 3HAK (CHMBOJT) 3JIEMEHTA,
XAMUYecKass (QopMyla, YypaBHEHHE XWMHUYECKOH pEakiuu — TP pElIeHUH YYeOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 3a/1a4, TMPUMEHSATh Ha3BaHHBIE MOJCTHHBIC TPEICTABICHUS
UTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BBIC UCCTEAOBATENHCKIE JCHCTBUSA:

BJIAJIETh OCHOBaMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUECKUX PEaKINH;

dbopMmynHupoBaTh IEMW M 3aJaud  MCCJICIOBAaHUWS, WCIOJIB30BaTh IOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOIPOCHI B KAYeCTBE WHCTPYMEHTA IMO3HAHHS W OCHOBBI
st GOPMUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKAa3bIBAEMBIX CYXKICHHIA,

BIIQJICTh HABBIKAMU CAMOCTOSTEIIHOTO IUJIAHWPOBAHUS M TIPOBEICHHS YUYCHUYCCKUX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM MpOIecca, CaMOCTOSTEILHO
MIPOTHO3UPOBATh €ro pe3yibTar, (GOopMyIupoBaTh OOOOIICHHS ¥ BBIBOJBl OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUS, COCTABIISATh 0OOCHOBAHHBIN OTUET O TMPOJICIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHUYECKOW HCCIICOBATEILCKON W TPOCKTHOH JESTEIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPEUICHUs
MPAKTUYCCKUX 32/1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB TIO3HAHUSL.

3) pabora ¢ uapopmaruei:

OPUEHTUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpMANUU (HAYYHO-TIOMYJISpHAs
JUTepatypa XMMHYECKOTO COJIEpXKaHHs, CIpaBOYHBIE TMOcoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BUJAOB M (OPM MPEACTABICHUS, KPUTHYCCKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPECYNBOCTb;

(dbopMynHpOBaTh 3alpochl U TNPUMEHATH PA3JIUYHBIC METOJbI TPU TIOUCKE H OTOOpE
uHpopManny, He0OX0AUMOI JUIs BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEeIEHHOTO THIIA;

MPHOOpPETaTh OMBIT UCIOJIb30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (hOpMYy TpeICTaBiIeHUS UHPOPMAIUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOJIHUIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIH SI3bIK B KadyeCcTBE CpEACTBA INpU paboTe C XUMHYECKOU
uHpopManuell: NPUMEHATh MEXIpeaAMeTHbIe ((pU3UUYEeCKue W MaTeMaTHYeCKHe) 3HaKd U
CUMBOJIBI, POpMyIIbI, a00peBHATYpPHI, HOMEHKIATYPY;



HCII0JIb30BATh U IPe0oOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKNE CPEJCTBA HATJISIAHOCTH.

OBnageHne yHuBEpCATbHBIMI KOMMYHHUKATUBHBIMH JICHCTBHUSIMU:

3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYK/JIaeMOW TEMBbI B XOJ€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIMPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIFHO  BBITIOJTHEHUS
MpEeI0KEHHOM 3a/1a4H;

BBICTYNIaTh C IPE3EHTAIMEl pe3yabTaTOB IO3HABATEIbHOW AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBINOJHEHHHM XHMHUYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW paboOThl MO HCCIEIOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anu y4eOHOTO TMpoekTa ¥ (HOPMYIHPOBATH BBIBOJBI IO PE3YJAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHUS TO3UIUH B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

OBnaieHre yHUBEPCATBHBIME PETYISITUBHBIME JICHCTBUSMU:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATH CBOIO MMO3HABATENbHYIO JIEATEIbHOCTb,
ompezenss €€ LUenu U 3a/a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh
MpeUIaraeMblii AITOPUTM JICHCTBHI NPU BBITIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hPeKTUBHBINA c1OcO0 MX pelIeHHs ¢ YUETOM IOJIyYE€HHUsI HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIINSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JESATENIbHOCTM Ha OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

I[MPEJAMETHBIE PE3VYJIbTATbBI

[IpenmeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuuyeckas XUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TIPEJICTABICHUNH: O XHMHYECKOW COCTaBIISIONIEH ECTECTBEHHO-
Hay4HOM KapTHHBI MHUpA, POJM XHMHUHU B TO3HAHUM SIBICHUH NPHUPOJbI, B (HOPMHUPOBAHUU
MBIIUIEHUS] U KYJIBTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM A
pelIeHus] MPAaKTUYECKUX 3a1ad U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3JI0pOBBIO U IPUPOJHOI cperie;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAaHUHM, KOTOpas BKJIKOYAET: OCHOBOIOJAraroliue
HOHSTHUS (XMMHUYCSCKUI AJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAI ATOMOB, HOH,
MOJIEKYyJa, MOJIb, MOJISIPHBIH O0O0BEM, BaJEHTHOCTb, 3IEKTPOOTPHULATEIBHOCTb, CTEIEHb
OKHMCIICHMs, XHUMHUYECKas CBsA3b (KOBaJCHTHAas, MOHHAsA, MeTaJuIM4yecKas, BOJOPOJHAs),
KpUCTaNIM4ecKass  pewmeérka, TUIBl XUMHUYECKUX  PEaKUMi, pacTBOp,  JIEKTPOJIUTHI,
HERJICKTPOJIUTHI, JIEKTPOIUTUYECKAss JUCCOLMALUSA, OKHCIUTEIb, BOCCTAHOBHUTEb, CKOPOCTb
XMUMUYECKOM  peakIiuH, XUMHUYECKO€ pPABHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
AJIEKTPOJIMTUYECKOM aucconuanuy, nepuoandeckuit 3akoH JI. M. MenzgeneeBa, 3akoH
COXpaHEHMs MAaCChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAILICHUS SHEPIHM MPH XUMHUECKUX
peakuusax), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHH S3BIK XMUMHMH, MHPOBO33PEHYECKUE 3HAHUS,
JeXalue B OCHOBE IOHMMAaHHUS NPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHHH,
(aKTOJOTrMYECKUE CBEIEHHUS O CBOMCTBAX, COCTaBe, MOJy4YEeHUH U O€301acCHOM HCHOJIb30BAHUU
BOXHEHUIINX HEOPraHUYECKHUX BEIECTB B OBITY M MPAKTUYECKON JAEATEIbHOCTH YEJI0BEKa,;

Cc(OPMHUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTE€pHbIE MPU3HAKU MOHATHH, YCTaHABIUBATh
UX B3aUMOCBSI3b, HCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS MPU ONMHUCAHUM HEOPraHUYECKHUX
BEIIECTB U MX MPEBPAIICHUH;

C(OPMHUPOBAHHOCTh YMEHUH HCIHOJb30BaTh XUMMUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHHS
(dopMyn BeIIeCTB M YpaBHEHMH XUMHUYECKUX pPEAKLUH, CHCTEeMAaTHYECKyI0 HOMEHKIATypy
(IJUPAC) wm TtpuBHanbHBIE Ha3BaHUS OTICIBHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Ta3,



YIJIEKUCIIBIA ra3, aMMUaK, TaméHas M3BECThb, HEraméHas M3BECTb, MMUTbEBas COAA, IMUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTh YMEHHH OMPEEIATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHAs, HOHHA,
MeTaJJIn4yecKasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAINIMYECKOH pEHIETKH KOHKPETHOTO
BEILECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJJIMYECKas), XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHNUN;

c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBATH NMPUHAUICKHOCTh HEOPraHUYECKUX BEIECTB
10 WX COCTaBY K OMpPEAeNEHHOMY KJIaCCy/TpyIe COSTUHEHUH (TPOCThIE BEIECTBA — METAIUIBI U
HEMEeTaJIbl, OKCH/IbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKINU;

cOpPMUPOBAHHOCTh ~YMEHMH  XapaKTE€pU30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XMUMHUECKUX 371eMeHTOB 1—4 nepuonos [lepuoaudeckoii cuctemMbl XuMuyeckux anemMenToB 1. 1.
MeHzeneeBa, HCHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMYECKHX JJIEMEHTOB U HUX
COEIMHEHUH IO nepuoaam U rpynnam [lepuoaudeckoil cucteMbl XUMHYECKHX 351eMeHToB /1. H.
MenneneeBa;

chOpPMUPOBAHHOCTh YMEHHI XapakTepu30BaTh (OMHUCHIBATh) OOIMIME XUMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB pa3IUYHBIX KIJIACCOB, MOATBEP)KIATh CYIECTBOBAHUE
TCHETHYECKOM CBA3M MEXAY HEOPraHMYECKMMHU BEIIECTBAMHU C TIOMOINBIO ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

C(OPMHPOBAHHOCTb YMEHMs KIacCU(UIMPOBATh XUMHUYECKUE PEAKIMH IO PA3JIUYHBIM
Mpu3HaKaM (YUCITy W COCTaBYy pEArupymoIIMX BEIIECTB, TEIIOBOMY J(h(dEeKTy peakuuw,
W3MEHEHMIO CTEIIEHEN OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YYaCTHIO KaTalau3aTropa);

Cc(OPMHUPOBAHHOCTb YMEHUH COCTABJIATh YPABHEHMsI PEAKLUH pa3IMYHbIX TUIIOB, IIOJIHbIE
U COKpAIllEHHbIE YPAaBHEHUS PEaKkLMi MOHHOTO OOMEHa, YUUThIBAsl YCIOBHsI, IIPU KOTOPBIX 3TH
peakuuy UAYT 10 KOHIIA;

C(OPMHUPOBAHHOCTh YMEHHM IPOBOAUTH PpEAKLMH, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHbIX HEOPraHMYECKUX BEUIECTB, PpACIO3HABaThb OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIHUTEIIbHO-BOCCTAaHOBUTEIBHBIX
peaKkuuii HoCPeICTBOM COCTAaBJICHHs SJIEKTPOHHOTO OajlaHca 3TUX PEAKLU;

Cc(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT
BHeIHero Bo3zaciicTBus (nmpuniun JlelllaTense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTb XMUMHMUYECKHE IPOILECCHl, JIeKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEeHUSI CEpHOW KHMCIOTHI, aMMHMaKa, a Takke COPMHPOBAHHOCTh
IpeJCcTaBIeHUH 00 OOIMMX HAyYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX MPOoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYMCIECHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JIOJs BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MpPU XUMUYECKHUX
peakmuax, Macchl BellecTBa MM 00BbEMA Tra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
WK 00bEMY OJIHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOTO 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, TPEBPALLICHNS U COXPAHEHUS SHEPTUH;



c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIONIATh MpaBUia MOJB30BAHUS XUMUYECKOU MOCYIOH U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKE MPaBHIIa 0OpAIICHUS C BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUJIAHUPOBATH M BBITIOJNHATh XUMHUYECKUH JKCIICPUMEHT
(pa3noXkeHue TMepoKCcHAa BOJOpOJa B TPHUCYTCTBUM KaTajau3aTropa, OMpEIeJeHUE Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, peaklMd HOHHOTO OOMEHa, KAa4eCTBCHHBIC pPEaKIuy Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHUE SKCIIEPHUMEHTATBHBIX
3amay mo temam «Metamib»y u «Hemeramibl») B COOTBETCTBHHM C MpaBUJIAMU TEXHHUKHU
0€30MMacHOCTH TpH OOpAIEeHNUH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM, TTPEIICTABIISTH
pe3ynbTaThl XUMHYECKOTO JKCIEpUMEHTa B (opme 3amucu yYpaBHEHUW COOTBETCTBYIOIIMX
peakuuii 1 GopMyYITHPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XMMHUUYECKYIO HWH(OpMaIuio,
MOJy4aeMyl0 M3 pa3HBIX HMCTOYHHUKOB (CpEICTBA MacCOBOM KOMMYyHHKanuu, WHTepHeT u
JAPYrHX);

chopMUPOBAaHHOCTh YMEHHUH COOMIONATh TIpaBUjIa JKOJOTHYECKH IEJIECO00pa3HOTO
MOBEJIEHNUsT B OBITY W TPYJAOBOHM JAESITEIIBHOCTH B IIEJSIX COXPAHEHUSI CBOETO 3/I0POBBSI U
OKpYXalolel MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA KUBbIE OPTaHU3MBI
omnpeneNEHHBIX BEMIECTB, MOHMUMas cMbIci mokasarens [1JIK, mosicHaTe Ha mpuMepax crocoObl
YMEHBIIIEHUS W MPEOTBPAIICHUS UX BPEAHOTO BO3JCUCTBHUS Ha OPraHW3M YeJIOBEKa,

JUTsl 00y4aroIUXCsl C OrPAHMYCHHBIMUA BO3MOYKHOCTSIMH 37I0POBBS: YMEHHE MPUMEHSITh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA;

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYarOIIMXCs: YMEHHE UCIOJIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy o6o3HaueHwuit JI. bpaiins nis 3anucu xumuueckux Gopmy.
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KomnuectBouacos

DIIEKTPOHHBIE
Ne /m HaunmeHoBaHuepasienoB U TEMIpOrpaMMBl (um¢possie)
Bcero Konrponsubiepadotsl | [IpakTiuecknepaboTs
00pa3oBaTeIbHBIEPECYPCHI
Pazgen 1. TeopeTnueckneoCHOBBIXUMUN
Crpoenue atomoB. Ileproandeckuii 3akoH U
11 Ilepronuueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB J1. 3
U. Menneneera
1.2 CrpoenueseniecTsa. MHOroodpasueBeniecTs
1.3 XUMHUUECKUEePEaKIUH 6 1 1
Uroromnopazneny 13
Paznen 2. Heopranudeckassxumus
2.1 Meras 6
2.2 Hewmerannsl 9 1
2.3 CBsI3b HEOPraHUYECKUX ¥ OPraHUYECKUX BEIECTB 2
Uroronopasaeny 17
Pazpen 3. XuMus u )Xu3Hb
3.1 XuUMHS ¥ KHU3Hb 4
Uroronopaszneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3




[TOYPOYHOE IVIAHNPOBAHUE

KonundectBouacon DNEKTPOHHBICT]
Ne Temaypoxa Kourpons | Ilpakruue Jarausyued | ubpoBsieoOpa3
/1 Bcero HblepaboOT | ckuepabor | HA OBaTeJIbHBICPEC
Bl BI YPCHI
XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
1 P 1 04.09.2023

KOH(uUTypaiusi aToMOB

[Tepnoanueckuit 3akoH u [lepnoanueckas cucrema
2 XUMUYecKux 3neMenToB [[. 1. Mennaeneea, ux cBsizb C 1 11.09.2023
COBPEMEHHOW TEOpHEW CTPOCHHUSI aTOMOB

3aKOHOMepHOCTI/I N3MCHCHUS CBOI>'ICTB XUMHNYCCKUX
3JIEMEHTOB U UX COEAMHEHUH 1O TPYyNIIaM U IIEPUOIaM.
3 3HavYeHNE TIEPUOTUICCKOTO 3aKOHA ¥ CHCTEMBI 1 18.09.2023
xuMuueckux anemeHnToB .M. MenaeneeBa B pa3BUTHH
HayK{

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€ BUIBI,
4 MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBSI3H. 1 25.09.2023
BonopoanasicBszb

BanentHoCTb. D7€KTpOOTpUIIATENbHOCTh. CTENEHD
5 oKHcIieHus. BelecTBa MOJIEKYIIPHOTO U 1 02.10.2023
HEMOJIEKYJIIPHOTO CTPOCHUS

[TonsiTHE O AUCIIEPCHBIX cCUCTeMax. MICTHHHBIE U
6 KOJUJIOMJIHBIE pacTBOpBI. MaccoBas J10Jisl BEIIECTBA B 1 09.10.2023
pacTBope

Knaccugukanus 1 HOMEHKIATypa HEOPraHHYECKUX
7 coeMHCHUH. ['eHeTnYecKas CBs3b HEOPraHMIECKUX 1 16.10.2023
BEIIECTB, PA3ITUYHBIX KJIACCOB

Knaccudukarus XuMHUIECKUX peaklui B
HEOPraHMYECKOM U OPraHUYeCKOM XUMHUU. 3aKOH
COXpaHEHUsI MACChl BELIECTB; 3aKOH COXPaHEHUS U
MIPEeBPAIIEHUS SJHEPTUU TTPH XUMHUECKUX PEaKIUIX

1 23.10.2023




Ckopoctb peakiuu. OOpaTuMbie peakiuu. XUMHUECKOE

9 1 06.11.2023
paBHOBECHUE
IIpaxTryeckas padora Ne 1. «BiusHue pa3iinyHbIX

10 P P s b 1 13.11.2023
(hakTOPOB HA CKOPOCTh XUMUYECKOU PEAKITHID)
DneKTpoauTHIecKas quccoruanus. [lonsatue o
BOJIOpOJHOM Moka3atene (PH) pactBopa.

11 1 20.11.2023
Peakmunnonnoroobmena. ['napoan3zoprannyeckux u
HEOPraHNYECKUXBEIICCTB

12 OKHCIUTENEHO-BOCCTAHOBUTENBHBIC peakiuu. [loHsaTre 1 97 11.2023
00 2JIEKTPOJIM3E PACIIIABOB U PACTBOPOB COJICH T
KontpoabHasg padota 1o paszeiny «Teoperuueckue

13 p p pasiely «Leop 1 04.12.2023
OCHOBBI XUMHUN
Mertainel, ux noJyioxkenue B [lepuoauyeckoii cucreme
xuMuueckux diemMedToB J1. 1. MeHnneneeBa u

14 A n 1 11.12.2023
0COOEHHOCTH CTPOCHHUS aTOMOB.
OO6muedu3nIecKNeCBONCTBAMETAIIIIOB
CmaBBI METAIUIOB. DIEKTPOXUMHYECKUH DS

15 g p P 1 18.12.2023
HaIpsDKEHUH METaJIIOB

16 XHUMHUYECKUE CBONCTBA BAXKHEHUIIIUX METAIIOB (HATPHH, 1 25122023
KaJIUH, KJIBIIMI, MATHUN, A TFOMUHAN) U UX COSTUHEHUHN T

17 XHUMHYECKUE CBOMCTBA XpOMa, MEJIM M X COCTMHECHHI 1 15.01.2024

18 XuMHYeCcKre CBOMCTBA ILIMHKA, )KeJIe3a i MX COSAUHEHUN 1 22.01.2024
[IpakTrueckas padota Ne 2. "Pemenue

19 " 1 29.01.2024
AKCIIEPUMEHTAJILHBIX 3a7a4 10 TeMe «MeTasuibh»
Hewmeramisl, ux nonoxxenue B [leproanyeckoit cucreme

20 xuMuueckux snementoB J[. 1. Menaeneena u 1 05.02.2024
0COOEHHOCTH CTPOCHHUS aTOMOB
du3nyecKue CBOMCTBa HEMETAIIIOB. AJTOTPOTIHS

21 HEMEeTaJIOB (Ha MpUMepe KHCIopoaa, cepsl, pochopa u 1 12.02.2024
yriepoja)
XUMHUeCKHEe CBOMCTBA TaJOrE€HOB, CEPBI U UX

22 - C°P 1 19.02.2024

COEIMHEHUN




23 XUMHUECKUE CBOMCTBA a30Ta, pochopa 1 X COCTUHEHUI 1 26.02.2024

24 XI/IMI/I‘-ICCKI/\IJC CBOWCTBA yriiepoia, KpEMHUS U UX 1 04.03.2024
COCITMHEHUI

25 [IpuMmeHeHre BaKHEHIINX HEMETAUIOB U UX COETMHEHUN 1 11.03.2024
O06o01IeHre U cCHCTeMaTU3alus 3HaHUN TI0 TeMe

26 «Hemerannpl». Beruncnenus no ypaBHeHUSIM 1 18.03.2024
XUMHYECKUX PEAKIUN U TEPMOXUMHUYECKUE PACUETHI
IT 03, «P

97 paktuueckas padota Ne 3. « CIHCHI:I'C . 1 01.04.2024
IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe "Hemeramibr"y

28 KonTponsnas paborta no temam «MeTtamib» u 1 08.04.2024
«Hemertammbny

29 Heopranudeckne u opraHudecKrue KACIOTHI. 1 15.04.2024
Heopranudeckne u opraHndecKrie OCHOBAHUS
AMpoTepHBIC HEOPTaHUYECKHE W OPTaHNICCKHC

30 coeHEeHUS. [ 'eHeTHuUecKasl CBsI3b HEOPTraHUIECKUX U 1 22.04.2024
OpraHUYECKUX BEILECTB
Posb xuMuu B 00ecIieueHNH DKOJIOTHUECKOH,

31 SHEPTEeTUYECKON U MUIIEBON OE30TIaCHOCTH, PA3BUTHH 1 29.04.2024
MEUIHBI
[pe e 6 00

39 penctasienns 00 OOMMX HAYHBIX MPHHLATIAX 1 06.05.2024
MIPOMBIIIIJIEHHOTO MOJIy4YeHUS! BaXKHEHIIINX BEIeCTB

33 YenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1 13.05.2024

34 XUMHS U 30pOBbEUEITIOBEKA 1 20.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIBI U1 YHEHUKA

Yueonuk «Xumus 11 xmace» O.C. T'abpuensn

METOAMYECKUE MATEPUAJIbI AJIS1 YUUTEJA

Yueonuk «Xumus 11 xmace» O.C. Tabpuensa

INabpuensn, O. C. Meroanueckoe nocodue Xumus 11 knace

INabpuensu, O. C. Xumus 10-11 knacc. ba3oBsiil ypoBeHb. MeToinueckie pekoMeHAaluu U

pabouas mporpamMma

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET






