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INOACHUTEJIBHAS 3AIIMCKA

[TporpamMma 1o XMMUH Ha YPOBHE CpeIHEro 00IIero oopazoBanus pa3padboTana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06
oOpaszoBanun B Poccuiickoit @enepannmn», TpeOOBaHMA K pe3yIbTaTaM OCBOCHUS (eliepaibHOil 00pa30BaTeNbHOM MPOrpaMMBbl CPEIHEr0 00IIEero
obpazopanus (OOII COO), nmpencrasieHabx B DeepaabHOM TOCyAapCTBEHHOM 00pa3oBaTenbHOM ctanaapte COO, ¢ yuérom Konnenmum
npernoJiaBaHus yueOHOTOo npenMeTa « XUMHUsD» B 00pa3oBaTeNIbHBIX opranu3anuix Poccuiickoit deaepanyu, peann3yomyx OCHOBHBIC
o0pa3oBaTelibHbIe IPOTrPAMMBbI, 1 OCHOBHBIX MOJIOkeHUN «CTpareruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon a0 2025 roga»
(Pacnopsixenue IpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOJIXOZIOB K Pa3pabOTKe MPOrpaMMbl 110 XUMUH, K ONPEETICHNI0 001Iel cTpaTeruy 00y4eHusl, BOCIIUTAaHUsI U pa3BUTUS O0yUaroIuXxcs
cpeacTBamu yueOHOTO ipeamera « Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIH KOHIENTYyalbHbIE TosioxkeHuss @I'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH LIEJIeH, COAEpIKaHuUs, pe3yJIbTaTOB 00y4YeHHUs U TPeOOBaHUHN K YPOBHIO IIOATOTOBKHU BBIITYCKHHUKOB.

XuMuyeckoe 00pazoBaHue, MOIy4aeMoe BhITYCKHUKaMH 00111e00pa3oBaTeIbHOM OpraHu3aluy, sIBISIETCS HEOThEMIIEMOM YacThi0 UX 00Pa30BaHHOCTH.
OHO CITy’KUT 3aBEpIIAIOLINM 3TalloM pean3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIJIFOUEBBIX LIEHHOCTEH, IPUCYIIHUX IETOCTHON cHcTEME
XMUMHUYECKOTro 00pa3oBaHMsl. ITH LIEHHOCTH KacatOTCs TIO3HAHUS 3aKOHOB NPHUPO/Ibl, GOPMHUPOBAHNS MUPOBO33PEHUS U OOIIEH KyJIbTYphl UEI0BEKa, a
TaKXe IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOMN cpefie. Peanusyercs xuMuueckoe oopazoBaHue 00ydaromuxcs Ha
YPOBHE cpeHero o0uiero o0pa3oBaHus CpeiCTBaMH yUeOHOT0 npeaMeTa « XUMHUA», COJIEpKaHUE U IIOCTPOEHUE KOTOPOIO OIpeIesIeHbl B IPOrpaMMe
[0 XUMUH C y4ETOM crieln(PUKN HAYKH XUMHUH, €€ 3HAUYCHHs B TO3HAHUU MPUPOJIBI U B MATEPUATBHOM KU3HU 00IIECTBA, a TAKXkKe ¢ YUETOM 001X
1eseil 1 MPUHIUIIOB, XapaKTepPU3YIOLINX COBPEMEHHOE COCTOSIHUE CUCTEMBI Cpe/iHero obmiero oopaszoanus B Poccuiickoit deneparum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0co0yro pojib B COBPEMEHHOM IMBUIM3AIINHY, B CO3JaHUU HOBOW 0a3bl MaTepHaIbHON
KyJIbTypbl. OHa BHOCUT CBOH BKJIaJ] B (pOpMUPOBaHKE PALIMOHATIBHOIO HAYYHOTO MBILIUIEHUS, B CO3/IaHUE LIEIIOCTHOTO MPEJICTaBIEHHs 00
OKpY’KaloIIeM MUpE KaK O €MHCTBE MPUPOJIBI U YeIOBEKa, KOTOpoe (POpMHUPYETCsi B XUMHUH HA OCHOBE IOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa
OKPY’KaIOIIEro MUpPa, OCO3HAHUS B3aUMOCBS3H MEX/y CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3aMMOJAEHMCTBYS C IPYTUMU €CTECTBEHHBIMU HayKaMH, XUMUS CTaJla HEOThEMJIEMOM YaCThbIO MUPOBOM KYJIBTYpPbl, HEOOXOIUMBIM YCIIOBUEM
YCIIEUIHOTO TPYJa U )KU3HU Kax10ro wieHa oduiecTBa. CoBpeMeHHass XUMUS KaK HayKa co3MJaTesbHasl, Kak HayKa BBICOKMX TEXHOJIOTHI HalpaBiIeHa
Ha PEeIICHHE MI00ATBHBIX MPOOJIEM YCTOMUHNBOTO Pa3BUTHS YEIOBEUECTBA — CBIPhEBOM, YHEPTETHUCCKOH, MUIIEBOM, IKOJIOTHUECKON 0€30MacHOCTH U
OXpaHbl 37J0POBbSI.

B cooTBeTcTBUM ¢ OOMIMMU TETSIMH U IPUHIMIIAMHI CPETHEr0 0011Iero oopa3zoBanus coaepxanne npeamera « Xumust» (1011 kmaccsl, 6a30BbIit
YPOBEHb U3yUEHHs) OPUCHTHPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO IIOATOTOBKY 00yUYaIONIMXCsl, HEOOXOAUMYIO UM JIJIsl BRIPAOOTKU



MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIICIIHOTO BKJIFOYEHHS B ’KM3Hb COLIMYMa, MIPOJIOJKEHUSI 00pa30BaHMs B PA3JIMUHBIX 00JIACTSIX, HE CBA3aHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CocTaBisomUME NpeaMeTa « XUMUs» ABISIOTCS 0a30BbIe Kypehl — «Oprannueckas XuMus» U «O011ast 1 HeopraHuyecKasi XUMHsD», OCHOBHBIM
KOMIIOHEHTOM COZIEpKaHMsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMA 3HAHUI 110 HEOPTaHUYECKOW XUMHHM (C BKJIIOUEHUEM 3HAHUH U3
o0rielt XMMUM) U OpraHndeckor XuMuu. GopMHUpOBaHUE TAHHON CHCTEMBI 3HAHUN NPU U3yYSHHUH IpeaMeTa 00ecIeqrBaeT BO3MOKHOCTD
paccMOTpEHHUsI BCETO MHOT000Opa3usi BEIIECTB Ha OCHOBE OOLINX MOHSTUMN, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa comepkanust KypcoB — «Opranndeckas XuMus» u «O01ast 1 HeopraHuueckasi XuMush» c(OpMHUPOBaHa B MPOrpaMMe 110 XUMHU Ha OCHOBE
CHUCTEMHOTI'0 MOJIX0/1a K U3yYEHHUI0 yueOHOro MaTepuasa 1 00yciaoBlIeHa HCTOpUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUU Ha OIpeeEHHbIX
TEOPETHYECKUX YPOBHAX. TakK, B Kypce OpraHN4eCKOl XMMUH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHUSI OPTaHUYECKUX
COEJIMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXMMHUUYECKUX U AJIEKTPOHHBIX MPEICTaBICHUI 0 cTpoeHNH BemiecTB. CBeieHus 00 n3y4aeMbIX B Kypce
BELIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOIOB JI0 CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHUHN. B Kypce opraHnueckoil XuMuu noayyaroT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00II€r0 00pa30BaHus IepBOHAYAIbHbIE IPEICTABICHHUS O XUMUUYECKON CBSI3H,
KJIaCCU(UKAMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIHH.

[To HOBBIM YTJIOM 3peHUs B IpeaMeTe «XHUMUs) 6a30BOr0 YPOBHS pacCMAaTPUBAETCS M3YUEHHBIM Ha ypOBHE OCHOBHOTO 0011er0 00pa3oBaHus
TEOPETUYECKHUI MaTepral U (PaKTOJIOTHYECKHE CBEIEHHS O BEILIECTBAX U XMMUYECKOHM peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01as 1 HeopraHuueckas
XUMUSD 00yUYaIOIIMMCS IPEAOCTABIAETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE MEPUOANYECKOT0 3aKOHA C O0IIETEOPETUUECKUX U METOI0JIOTHYECKUX
HO3ULIMH, [Ty0XKe MOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIUI 3TOro 3aKkoHa — OT 000011aroel 10 00BACHSIOIEH U IPOTHO3UPYIOILEH.

Enunas cucreMa 3HaHWM O BOKHEUIIUX BELIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U IPUMEHEHHUH, a TAKKE O XMMUYECKUX PEaKIUAX, UX
CYIIHOCTH Y 3aKOHOMEPHOCTAX MPOTEKaHuUs fonoaHseTcs B Kypcax 10 n 11 kinaccoB aneMeHTaMu coaepKaHusl, IMEIOIIUMU KyJIbTyPOJIOTMUECKAN U
NPUKIIAJHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHHIO B3aMMOCBSI3U XUMHUH € IPYTUMH HayKaMH, paCKphIBAIOT €€ poJib B O3HABATEILHON U
NPaKTUYECKOH 1eSTeNbHOCTH YellOBeKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBA)KEHUS K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX
NPUIOKEHUN XUMHUH, TOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX MTPOOJIEMax, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIUBATh HH(POPMALIUIO U IPUMEHSTD €€ JUIs MOMOJHEHHSI 3HAaHUH, PeLICHUS HHTEJUIEKTYallbHBIX U 9KCIIEPUMEHTAJIbHBIX
UCCIIeIOBATEIbCKUX 3a/1a4. B 1enom copepikanue yaeOHOro npeaMera « XUMUs» TaHHOTO YPOBHS H3yUYeHHU OPUEHTHPOBAHO Ha (popMupoBaHHE y
00yyaromuxcst MUPOBO33PEHYECKON OCHOBBI JUIsi MOHUMaHUs (PUI0CO(PCKUX UIeH, TAKMX KaK: MaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOTO U
OpPraHN4ecKOT0 MUpPa, 00YCIOBICHHOCTb CBOMCTB BEIIECTB UX COCTABOM U CTPOCHUEM, ITO3HABAEMOCTh IPUPOAHBIX SBICHUH IMyTEM SKCIIEPUMEHTA
peleHus MPOTHBOPEYUI MEXTy HOBBIMHU (DAKTaMHU M TEOPETUYECKHUMHU MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUH B PEILICHUH YKOJIOTHUECKUX
npoOieM, a TakKe MpodsIeM cOEepeKEeHNS YHEPTETUIECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTUN M MaTepHAIIOB.

B rutane pemenus 3a1a4 BOCIIUTAHUS, Pa3BUTHS U COIMATN3AMN 00yUYaIOIIUXCSI IPUHATHIC IPOTPAMMOI 10 XMMHHU TOAXO/IBI K OTIPEICTICHUIO
COJIEp’KaHus U TIOCTPOEHUS IpeaMeTa MpeayCcMaTprUBaOT (pOpMUpPOBaHUE YHUBEPCATBHBIX YUEOHBIX NEHCTBUM, HMEIOUX 6a30BO€ 3HAUEHUE NS



Pa3INYHBIX BUOB JEATEIBHOCTH: PEIICHUs MpodieM, MoMcKa, aHau3a 1 00paboTku nHpopMalnu, HEOOXOIUMBIX JJISl IPUOOPETEHUS OTIbITA
MIPaKTUYECKON U UCCIIEN0BATEIBCKON EATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUN XUMUMU.

B npakTuke npenogaBaHus XMMUAU KaK Ha YpOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMsl, TaK M HA YPOBHE CpeIHEro 0011ero oopa3zoBaHus, pu
ONPEIETICHUN CONECPKATEIBHON XapaAKTEPUCTUKHU LEJIEH U3y4eHUS IIPEIMETa HAllPaBICHUEM [TEPBOCTENIEHHON 3HAYMMOCTH TPAJULIMOHHO MPU3HAETCS
(dbopMHpOBaHHE OCHOB XMMUYECKON HayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOH IEeSTEIFHOCTH YeJIOBeKa U Kak OJIHOTO U3
KOMIIOHEHTOB MUPOBOM KyJbTYphl. C METONYECKON TOUKH 3pEHUS TAKOM MOAX0]1 K ONPEEIICHUIO LIeel N3yUeHUs IPEIMETa SBIISITCS BIIOJIHE
OIIPAB/IAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs TJIaBHBIMU LEISIMHU U3YUYeHUs peaMeTa « Xumush» Ha 6a3oBoM yposHe (10 —11 ki1.) sBastoTCs:

* ($opMHpPOBAHNE CHCTEMBI XUMHUUECKUX 3HAHUH KaK BaKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MHPa, B OCHOBE KOTOPOU
JIeKaT KJIIOYEBBIE MOHATHS, QyHJaMEHTaJIbHbIE 3aKOHBI M TEOPHH XMMHUHU, OCBOEHUE A3bIKAa HAYKH, YCBOCHUE U TOHUMAaHKE CYLTHOCTH
JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMJIEHHE ¢ UCTOPUEN UX pPa3BUTHS U CTAHOBJICHUS;

* (opMHpOBaHUE U Pa3BUTHE NPEACTABICHNUN O HAYYHBIX METO/aX [TO3HAHUA BEIIECTB M XMMUYECKUX pPeaKLuil, HEOOXOAUMBIX JUIs
MPUOOpETEHUsI YMEHUH OPUEHTHPOBATHCS B MUPE BEIIECTB U XMMHUYECKUX SIBJICHUN, UMEIOIIMX MECTO B IPUPO/JIE, B MPAKTUYECKON U
ITOBCEIHEBHOM JKH3HY;

* Ppa3BUTHE YMEHMH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U OOBSICHEHHEM XUMHUECKOT0 HKCIIEPUMEHTA, COOII0ACHUEM
npaBui 0€30MacHOro OOpaIIeHUs C BEILIECTBAMHU.

Hapsiny ¢ aTim, comeprkaTenbHas XapakKTepHCTHKA eIl U 3a/1ad H3y4eHHs IIpeMeTa B IporpaMMe 10 XUMHUHU YTOYHEHA U CKOPPEKTUPOBaHa B
COOTBETCTBUH C HOBBIMH IIPUOPHUTETAMH B CUCTEME CpeaHero obrero oopasoBanus. CeroHs B MpenolaBaHUU XUMUHU B OOJIbIICH CTENEHU OTIAETCS
HpEeNoYTEeHUE MPAKTUYECKONW KOMIIOHEHTE COIep KaHusl 00yUeHHUs, OPUEHTHPOBAHHOM Ha MOATOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHON
OpraHM3alLUH, BIAACIONIET0 He HA0OPOM 3HaHHM, a (YHKIMOHAIBHOIN IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHUSIMH aKTHBHOTO TIOJTyYeHHS 3HAaHUH
U IPUMEHEHUS UX B peaslbHON JKU3HHU JJIS PEIICHUS MPAKTUUECKUX 3a/au.

B cBsi31 ¢ 3TUM NpU H3y4EHHUH TpeIMeTa « XUMHUsD) JOMHHUPYIOIIee 3HaueHHE TIPHOOPETAIOT TaKKe e U 3a/1a4H, KaK:

ajanTanys o0yJarommxcst K YCIOBHSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA, ((OpMUPOBaHNE HHTEIUIEKTYalIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K
camM000pa30BaHUIO0, COTPYTHHUUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO TPAMOTHBIX PEIIEHUI B KOHKPETHBIX )KU3HEHHBIX CUTYALHUSIX, CBSI3aHHBIX C
BEIIECTBAMH U MX IIPUMEHEHUEM;

(dbopmHpoBaHue y 00yHaromuXxcs KJIFUYEBbIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE /TSl pa3IMYHbIX BUIIOB
JeSITeTLHOCTH: PELIeHHs MPpo0JeM, ONCKa, aHaIu3a U 00paboTKK MH(POPMAITUH, HEOOXOAUMBIX JUIS TPHOOPETEHUS OIBITA IEATEIILHOCTH, KOTOpast
3aHMMAaeT Ba)KHOE MECTO B TIO3HAHUM XUMHH, a TAKXKe JUI OLIEHKHU C MO3UIMI HKOJIOTHUECKOM 0e30MMacHOCTH XapaKTepa BIUSHUS BEILECTB U
XMMHYECKHX TPOIECCOB HAa OPraHU3M 4YeJIOBEKa M MPUPOIHYIO Cpeny;



pa3BUTHE TIO3HABATEILHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEH 00YUYaIONINXCs: CITIOCOOHOCTH CaMOCTOSITENTFHO MIPUOOPETATh
HOBBIC 3HAHUA 110 XUMHWU B COOTBETCTBUH C KU3HCHHBIMU HOTpe6HOCTSIMI/I, HCIIOJIB30BaTh COBPEMCHHELIC I/IH(l)OpMaIII/IOHHI)Ie TEXHOJIOTHUHU AJId ITOUCKA U
aHanu3a y4eOHOU M HayYHO-IOMYJISIPHOM HH(pOPMAIIMKA XUMUYECKOTO CO/IePIKaHMS;

q)OpMI/IpOBaHPIG " Pa3BUTHUC Y 06yqa10mnxcsl aCCOIIMAaTUBHOI'O U JIOTHYCCKOI'O MBIIIJICHUA, Ha6J'II-OI[aT€J'ILHOCTI/I, CO6paHHOCTI/I, AKKYpPaTHOCTH, KOTOPLIC
0C06CHHO HeO6XOI[I/IMBI, B 4YaCTHOCTH, IIPH INIAHUPOBAHHUU U IMTPOBCACHUN XUMHUYCCKOI'0 OKCIICPUMCHTA,

BOCIIHUTAaHUE y 00ydaromuxcs yOeX1IEHHOCTU B T'YMaHUCTHYECKON HaNpaBIE€HHOCTU XUMHUH, €€ BaKHOM pOJIM B PELIEHUH IN100aJIbHBIX TPoOiieM
panrOHAJIBHOI'O MPUPOAOIIOIB30BaHNs, ITOTIOJTHCHUSA SHCPIETUICCKUX PCCYPCOB U COXPAaHCHUS IPUPOJHOTO PABHOBECHUSA, OCO3HAHUSA H€06XOZII/IMOCTI/I
OepeKHOTO OTHOIIEHHUS K MPUPOJIC U CBOEMY 3/I0POBBIO, a TAKKE MPUOOPETECHHSI OTIBITA UCTIOJIb30BAHUS TTOJTYICHHBIX 3HAHUU JIJIST IPUHATHUS
T'paMOTHBIX pCIHCHI/II\/JI B CUTyaluAX, CBA3AHHBIX ¢ XUMHUYCCKUMU ABJICHHUAMMU.

B yuebHOM mane cpemHero o0miero oOpazoBaHusl MpeaMeT « XUMus» 0a30BOTO YPOBHS BXOAMT B COCTaB MpeaMeTHOM obnacTu « EcTecTBeHHO-
HAay4YHBIE IIPEIMETED.

OO1ee YrcIo 4YacoB, OTBEAEHHBIX ISl H3YUCHHsT XMMUH, Ha 0a30BOM ypOBHE CpeHero olIiero oopasoBaHusi, coctariser 68 yacos: B 11 kimacce — 34
yaca (1 yac B Hezemto).

COAEPXAHUE OBYUEHUS

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU

XUMHUUECKUH 37€eMeHT. ATOM. Slapo aToMa, U30TOIBL. DNEKTPOHHAs 000104Ka. DHEpreTHYecKre YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipe/ieNICHHsI AIEKTPOHOB 10 OPOUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIIEKTPOHHAS KOHPHUTYpaITHS
aTOMOB.

[Tepuoanueckuii 3akoH u Ilepuoanueckas cuctema xumuueckux uieMeHToB . YI. Menneneesa. CBsi3p nepuoanueckoro 3akoHa u [lepuonuueckoit
cuUCTeMBbl XUMHUECKUX 21eMeHTOB 1. V. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUECKHUX
AJIEMEHTOB M 00pa3yeMbIX UMH IIPOCTHIX U CJIOKHBIX BELIECTB 110 TPYMIaM U IeproaaM. 3HaUE€HUE MEPUOIMUECKOT0 3aKOHA B PA3BUTUN HAYKH.
CrpoeHue BeniecTBa. XuMudeckas cBsi3b. Buapl XuMHueckoi CBsi3U (KOBAJIEHTHAs HEMOJSPHAS U NOJISIpHAsl, NOHHAsI, MeTajindeckas). MexaHns3msl
00pa30oBaHMs KOBAJIGHTHOW XMMHUECKOH CBSI3U (OOMEHHBIN U JOHOPHO-aKLENTOPHBIN). BogopoaHas cBsa3b. BaneHTHOCTB. D11eKTpOOTPULIATENBHOCTD.
Crenenp okuciieHus. IoHbI: KAaTUOHBI U AHUOHBI.



BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIUIMUECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKN.

IlonsiTHE O IUCIIEpCHBIX cucTeMax. MICTUHHBIE U KOJITIOUIHBIE PACTBOPBL. MaccoBast 1011 BELIECTBA B PACTBOPE.

Knaccugukarus Heopraundeckux coenHeHnii. HoMeHKmaTypa HeOpraHn4ecKux BemecTB. | eHeTrnueckas CBSI3b HEOPraHNIECKHUX BEIECTB,
IIPUHAIJICKAUX K PA3IIMYHBIM KJIACCAM.

Xumunueckas peakuus. Kiaccupukanus XMMHUUECKUX peaklUii B HEOPraHMYECKOM U OpraHM4eCcKoi XUMUU. 3aKOH COXPAHEHUS MAcChl BELECTB, 3aKOH
COXpaHEHUs U MPEBPALICHUS YHEPTUU TP XUMUUECKUX PEaKIIMIX.

CkopocTb peakium, e€ 3aBUCUMOCTb OT pa3iIndHbIX pakTopoB. OOpaTuMble peakinu. XuMHueckoe paBHoBecue. MakTopbl, BIUSAIONINE HA COCTOSIHHE
xumu4deckoro papHoBecus. [Ipunuun Jle [laTense.

OnexTponutHueckas gucconuanus. CHUiibHbIe U c1alble 37eKTposnThl. Cpeja BOAHBIX paCTBOPOB BEIIECTB: KUCIIAsl, HEUTpalbHas, EJI0YHas.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKclIepUMEHTAIbHbIE METO/IbI U3YUEHUs BELIECTB U UX NPEBPALICHUN: AeMOHCcTpauus Tabnui «Ilepuoanyeckas cucteMa XUMUYECKUX J1€MEHTOB /.
N. MenpeneeBay, n3yueHne Mojielield KpUCTAIUTMYECKUX PEMIETOK, HAOII0IeHHE

Y OIMCAHUE JIEMOHCTPALMOHHBIX U JJa0OPATOPHBIX ONBITOB (Pa3yIoKeHUE NEPOKCHIa BOJOPOa B IPUCYTCTBUU KaTaau3aTopa, ONpeesieHIe Cpe/Ibl
PAcTBOPOB BELIECTB € IIOMOILIbI YHUBEPCAIBHOIO HHAMKATOPA, PEAaKIIMM HOHHOro 0OMeHa), MPOBEICHUE NPAaKTH4YeCKOH paboTs! «BiusHue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN».

Pacuérneble 3anauu.

PacuéTel 10 ypaBHEHUAM XUMUYECKUX PEAKLUN, B TOM YHUCIIE TEPMOXUMUYECKHUE PACYETHI, PACUETHI C UCIIOJIb30BAHUEM IIOHATHUS «MAaCCOBast A0

BELIECTBAY.
Heopranuyeckasi Xumus

Hewmerannsl. [Tonoxenue HemeTtaioB B [lepuoauueckoii cucreme Xxumuueckux aieMeHToB /. M. MeHnneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
dusnueckue CBONCTBa HEMETAIOB. AJIJIOTPOIHSI HEMETAJUIOB (Ha MMPUMeEpe KUCIopoa, cephbl, hocdopa u yriaepona).

XUMHUUECKUE CBOMCTBA BaKHEHUIIIMX HEMETAJUIOB (TaJIOT€HOB, Cephl, a30Ta, ocdopa, yriepoja U KPeMHUs) U UX COSUHEHUN (OKCHIIOB,
KHUCJIOPOJICOIEPKALUX KUCIIOT, BOJAOPOIHBIX COEAMHEHUN).

ITpuMeHeHNEe BaXXHENIINX HEMETAJIOB M UX COEUHEHUI.

Mertannsr. [Tonoxenne merannos B [lepuonuaeckoii cucteme xumuaeckux aneMeHToB J[. . MenzneneeBa. OCOOEHHOCTH CTPOSHUS SIEKTPOHHBIX
000J10yeK aTOMOB MeTauIoB. O0mue Gusnueckue cBoiicTBa MeTauioB. CIijlaBbl METAIIOB. DJIEKTPOXUMHUECKUH Psil HANPSHKEHUN METaIOB.
XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUiA, KJIUW, KaJIbIIMA, MarHui, aIFOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COSTUHEHUH.
O61me criocoObl moyuyeHust MeTayuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.



OKclepuMEeHTAIbHbIE METO/IbI M3YYEHUS BEIIECTB U MX IPEBPALICHUN: N3yUYeHHE KOJIEKINH «MeTalljibl ¥ CIUIaBbl», 00pa3lioB HEMETAJUIOB, peIlICHHE
HKCTIEPUMEHTANIBHBIX 33/1a4, HAOIOACHNE U OTIMCAaHNE IEMOHCTPAIIMOHHBIX U TAOOPAaTOPHBIX OIBITOB (B3aMMOACHUCTBUE THIPOKCHIA ATFOMUHUS C
pacTBOpaMu KUCJIOT U LIEJI0UEH, KaYECTBEHHbBIE PEAKIIMM HA KATHOHBI METAJLIOB).

Pacuérnple 3amaun.PacuéTer Macchl BemecTBa mim 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MITH 00BEMY OJTHOTO M3 YYaCTBYIOIINX

B PEAKIUH BEIECTB, pacYEThl MacChl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XHUMHS U KU3Hb

Pouib xumun B 00ecTieueHIH SKOJIOTHIECKOM, SJHEPTeTUISCKON U TUIIEBON O€30MMaCHOCTH, Pa3BUTUH MEIUITMHEL. [IoHITHE 0 HAYYHBIX METO1aX
MO3HAHUA BEUIECTB U XUMUYECKUX PEAKIUM.

[TpencraBieHust 00 OOIMIMX HAYYHBIX TPUHIIMIIAX TPOMBIIIUICHHOTO ITOTYYCHHS BAKHEHTIINX BEIICCTB.

UenoBek B MUpE BEIIECTB U MATEPHAJIOB: BAKHEHUIIINE CTPOUTEIBHBIE MaTepUAJIbl, KOHCTPYKIIMOHHBIE MAaT€pUAJIbI, KPACKH, CTEKJIO, KEpaMHKa,
MaTepHuabl Uil SIEKTPOHUKH, HAHOMATEPHAIIbl, OPTAaHUYECKUE U MUHEPAIbHBIC yI00PCHHUS.

XuMHuS ¥ 3J0pOBbE YEJIOBEKA: MTpaBujla UCIIOJIb30BaHMS JICKAPCTBEHHBIX MPENapaToB, MpaBuiia 0€301MaCHOTO UCIIOJIb30BaHUS MIPENapaToB OLITOBOM
XUMHUH

B ITIOBCETHEBHOM KU3HM.

MexXnpeaIMeTHBIC CBS3H.

Peanuzanus MeXIIpeIMETHBIX CBS3EH MPH U3yYeHUH 00Iel U HeopraHudeckoil XuMun B 11 Kitacce ocyIiecTBiIseTCs Yepe3 UCIOIb30BaHHe KaK
O0IIMX €CTECTBEHHO-HAYYHBIX MMOHATUHN, TaK U TOHATUH, SABJISIOMINUXCS CUCTEMHBIMH JJISI OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIIA.
OO01ure ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAYYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHUS, AaHAINU3, CUHTE3, KJIacCU(PUKAIUs, IEPUOTUIHOCTh, HAOTIOACHHE,

HKCIEPUMEHT, MOICTUPOBAHNE, U3MEPEHHE, SIBIICHUE.
®usnka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, N30TOI, PAIUOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUIN YPOBEHb,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBa, (PU3NYEeCKHe BETMYUHBI U €AMHUIBI UX U3MEPEHUs], CKOPOCTb.

Bbuonorus: kieTka, opranusm, sKocucTema, onocdepa, Makpo- 1 MUKPOdJIEMEHThI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: XuMu4ecKast IPOMBIIIEHHOCTb, METAJLTYPIUsl, IPOU3BOCTBO CTPOUTENIbHBIX MAaTEPUAJIOB, CENbCKOXO035HCTBEHHOE IPOU3BO/ICTBO,
MUILEBasi MPOMBIIUIEHHOCTD, (papMalieBTH4ecKast MPOMBIIIJICHHOCTb, IIPOU3BOJCTBO KOCMETHUECKUX MPENapaToB, MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHajoB, AIEKTPOHHAS IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHH HA BA30BOM YPOBHE CPEJJHEI'O OBILET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS 00YyYarOIIUMHUCS IPOrPaMM CpeIHEro o0IIero oopa3oBanus (JINYHOCTHBIM,
MeTarpeAMETHBIM U MpeAMETHRIM). HaydHo-MeToanueckoit OCHOBOM AJis pa3padOTKH TUIAHUPYEMBIX PE3YyIbTaTOB OCBOCHUSI POTPAMM CPEIHETO
0011ero 00pa3oBaHus SBIAETCS CUCTEMHO-JEATEILHOCTHBIN MTOIXOI.

B COOTBETCTBUH C CUCTEMHO-ACATCIbHOCTHBIM ITOAXOA0M B CprKType JINYHOCTHBIX pe?,y.]'II)TaTOB OCBOCHUA npez[MeTa ((XI/IMI/IH)) Ha ypOBHC CpCI[Hel"O
0011ero 00pa3oBaHus BBIJCICHBI CISAYIOMNE COCTABIISIONINE:

OCO3HaHHE 00YJaIOIIUMUCS POCCHICKON IPaXKTAaHCKOW UACHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH H CAMOOITPEICIICHHIO;
HaJIM4KMe MOTHUBAIMHU K 00YUYCHUIO;

1eJICHAITPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHNUN JTUYHOCTH HA OCHOBE KJTFOUYEBBIX IIECHHOCTEN W UCTOPUUYECKHUX TPAJAHIINI 0a30BOM HAYKH XUMHUH,
TOTOBHOCTB U CITIOCOOHOCTH O0YYAIOIINXCSI PyKOBOACTBOBATHCS B CBOCH JIEATEILHOCTH IICHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, MTPUCYIIIUMH
IIEJIOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHMS;

HAJIMYHUE MPAaBOCO3HAHMSI SKOJIOTHUYECKON KyJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LIETTU M CTPOUTH )KU3HEHHBIE TUIaHBI.

JIngHOCTHBIE PE3yJIbTaThl OCBOCHHS MPEIMETa « XUMUS» JOCTUTAIOTCS B €IMHCTBE YUSOHOM M BOCIIMTATEIILHON ACATEIHPHOCTH B COOTBETCTBUH C
TYMaHHUCTUYECKUMH, COIIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU [IEHHOCTSMU U MIeaJIaMH POCCUICKOTO TPa)IaHCKOTr0 00IIeCTBa, MPUHITHIMU B
o01recTBe HOpMaMH U TIPaBUIIAMH TIOBEICHHS, CIIOCOOCTBYIOIITUMH MTPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIHUXCSl.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS MpeAMeTa « XUMHUs OTPakaroT cPOPMHUPOBAHHOCTD OTbITA MIO3HABATEILHON U MPAKTUYECKOHN eATeTbHOCTH
06yqa10m1/1xc;1 10 peanmaum[ HpI/IHHTbIX B 06H_ICCTBC HGHHOCTGP'I, B TOM YHCJIC B HaCTH.

1) rpaxaaHCKOr0 BOCIMTAHMS:

OCO3HaHHUs 00Yy4aIOIHUMUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00sI3aHHOCTEHN, YBAKEHUS K 3aKOHY U IIPaBOIIOPSIIKY;

MPEJICTABICHUS O COIIMATBHBIX HOPMAaX M MPaBUIIaX MEKIUYHOCTHBIX OTHOIIIEHUH B KOJIICKTHBE;

TOTOBHOCTHU K COBMGCTHOfI TBOp‘-IGCKOﬁ ACATCIIBHOCTHU HpI/I CO3JaHNN y‘-IC6HI>IX HpOCKTOB, peIHeHI/II/I y‘{€6HI)IX U IIO3HABATCJIIBHBIX 3a1a4, BBIIIOJTHCHUN
XUMHUYCCKUX BKCHCpI/IMeHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI IpYTUX MPU aHAIN3€ Pa3InYHbIX BUIOB YUEOHOH A€ATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS:

IIECHHOCTHOT'O OTHOIIICHHUS K I/ICTOI)I/ILIGCKOMy nu HayLIHOMy HaCJICOIUIO OTe‘ICCTBeHHOI\/’I XHUMHU,



YBaXCHHS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUIECKOTO MPUMEHEHHSI XUMUHU, OCO3HAHUS TOTO, UTO JOCTHKEHUS HAYKH €CTh pe3ysbTar
JUTUTEIIbHBIX HAOJI0ICHUM, KPOMTOTJIUBBIX IKCIIEPUMEHTATBHBIX MOMCKOB, TOCTOSTHHOTO TPYAa YUEHBIX U IPAKTUKOB;

WHTEpeca U MO3HABATEILHBIX MOTUBOB B TIOJYYEHUH U MOCIEAYIONIEM aHAIN3e HH()OPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOU
OTECYCCTBCHHOM XM,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OIICHUBAThH CUTYAIINH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSIMH,

Y IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATH CBOE MOBEJICHUE U TIOCTYIIKH CBOMX TOBAPHIIICH C MO3UIINI HPAaBCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHME MOCIEACTBUIN ITHX
MTOCTYTIKOB;

4) dopmupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 3I0POBOT0 U O€30MacHOTr0 00pasa KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (hPU3HUECKOMY U
TICUXUYECKOMY 37I0POBBIO;

cOOJTI0IeHHSI TIPAaBHIT O€30TMTaCHOTO OOpAITICHUs C BEIIECTBAMHU B OBITY, TOBCETHEBHOMN )KU3HU U B TPYIOBOH JACATEIBHOCTH;

MMOHUMAaHUS IEHHOCTH TTPaBUJI HHAUBUAYAJTHEHOTO U KOJUIEKTUBHOTO O€301aCHOTO TTOBEJCHUS B CUTYAIUAX, YTPOKAIOMIUX 3JOPOBBIO M )KU3HU JIFOJCH;
OCO3HAaHUS MOCIEACTBUM U HEMPUATHS BPEAHBIX MIPUBBIUEK (YIIOTPEOICHUS AIKOT OIS, HAPKOTUKOB, KypeHus);

5) TpyaoBOro BocnuTaHMs:

KOMMYHHUKATHBHOW KOMIETEHTHOCTH B Y4€OHO-HCCIIEI0BATENbCKON ASSITENFHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U APYTUX BUAAX
JIeSATeTLHOCTH;

YCTaHOBKH Ha aKTHBHOE Yy4acTHE B PEIICHUU MPAKTUUYECKUX 3a/1a4 COLMATBHON HAMpPaBIECHHOCTH (B paMKax CBOETO KJIacca, IIIKOJbI);

MHTEpeca K MPaKTHUYEeCKOMY U3YUYEHHIO MPOoeCcCHil pa3TudYHOTO poja, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEMETHBIX 3HAHU 110 XUMUH;
YBaXXEHUS K TPYAY, JIOIAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAIbHON TpaeKTOpUU 00pa3oBaHus, Oy ayiiel mpodeccuu 1 pean3anui COOCTBEHHBIX )KHU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB M MOTpeOHOCTElH 00IIecTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHMS:

HKOJIOTUYECKHU 11eTIECO00Pa3HOT0 OTHOIIEHHUS K MPUPOJIE, KaK UCTOUHHUKY CYIIECTBOBAHUSA KU3HU Ha 3eMJie;

MOHUMAHUS TJI00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIIeM, BIMSHIS SKOHOMHUYECKHX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COITUAIBHOMN CpeIbl;
OCO3HAHUS HEOOXOAMMOCTH UCTIOIB30BAHMS TOCTHKEHUN XUMHUH JIJIs1 PEIICHHS BOTIPOCOB PAIIMOHATIEHOTO TPUPOIOTIOIB30BAHMS;

AKTHUBHOTO HEMPUTHUS ACHUCTBUHN, IPUHOCAILIUX BPE OKPY>KAIOIIEH NPUPOJAHON Cpesie, YMEHHUs IPOTHO3UPOBATH HEOIArONPUSITHBIE SKOJIOTUYECKHE
MOCJIC/ICTBHSI IPEIITPUHUMAEMBIX JIEUCTBHUI U MPEOTBPAIATD UX;



HaJIN4MsI Pa3BUTOTO IKOJIOTHYECKOTO MBIILIEHHUS, SKOJIOTUYECKON KYIbTYPhI, OMbITA IEATEIbHOCTH YKOJIOTMYECKON HAPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B MO3HABATEILHOM, KOMMYHUKATUBHON U COLIMAJILHON MIPAKTUKE, CTIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHUBOCTOSITh
ueosoruu xemohoouu;

7) UEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PECHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON NIPAKTHKHY;

MOHUMAaHUS CTICU(PUKA XUMUHU KaK HAyKH, OCO3HAHUS €€ poiii B POPMHUPOBAHUN PAIMOHAIBPHOTO HAYYHOTO MBIIIJICHUS, CO3AaHUH IIEJIOCTHOTO
MIPEJICTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YeTIOBEKA, B IIO3HAHUN TIPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIeM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAYUMOCTH XUMHH JIJISi COBPEMEHHOM IIMBUIIM3ALIUU: B €€ TYMaHUCTUYECKON HANIPABICHHOCTH U BaKHOMW POJIH B CO3JaHUHU
HOBO# 0a3bl MaTepUAILHOMN KYJIBTYPBI, PEIICHUH TI100aTbHBIX MTPOOJIEM YCTOWYHUBOTO PA3BUTHS YE€JIOBEYECTBA — CHIPHEBOM, YJHEPTETUICCKOM, MUIIIEBOM
1 DKOJIOTHYECKOM 06€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00€CTICUCHUH YCIOBHH YCIICITHOTO TPYIa M YKOJIOTHIECKH KOM(MDOPTHOM KU3HHU KaXKIAOTO
yjieHa OOIleCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TIOHUMAHUS CYIIIHOCTH METOJIOB MTO3HAHMSI, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIIOJIh30BATh
noJTydyaeMble 3HaHUS JUISl aHaIM3a U OObSICHEHHUS SBIICHUI OKPY’KaIOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUs eNlaTh 000CHOBAaHHBIE
3aKJIIOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS JAHHBIX C IEJIbIO MOTYYeHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIHHO UCIIONB30BAaTh XUMUYECKUE 3HAHUS ISl pelieHUs MPoOIeM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BAHHIO, K AKTUBHOMY TOJTYYEHUIO HOBBIX 3HAHHM 110 XUMUU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TPy/Ia B Pa3IMUHBIX cepax MpodhecCHOHATHHON ASSITENTFHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIE pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMeTa « XUMHEsD) Ha YPOBHE CPEeHEro 00IIero o0pa3oBaHus BKITFOYAOT:

3HAYUMBIC JUIs (POPMHUPOBAHUS MHUPOBO33PEHHS O0YUAIOIINXCS MEXIUCIUTUTMHAPHBIC (MEKIIPEIMETHBIC) OOIIICHAYYHBIE TIOHSATHUS, OTPAKAOIINE
[[EJIOCTHOCTh HAYYHOUW KapTUHBI MUPA U CHEIIUPUKY METOI0B MTO3HAHUS, HUCIIOJIB3YEMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEICCTBO, YJHEPTHSI,
SIBIIEHUE, MPOIIECC, CHCTeMa, HayYHbIN (haKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIe0BaHNe, HAOTIOICHIE, U3MEPEHHE,
AKCIIEPUMEHT U JPYTHE);

YHHUBEpCaIbHbIC yUueOHbIC IecTBUS (IT03HABATENIbHBIC, KOMMYHHKATUBHBIC, PETYJISTUBHBIC), o0ecTieunBarmue GopMUpoBanrne GyHKIIMOHATBLHOMI
TPAaMOTHOCTH U COIIMAIBHON KOMITETCHIINH O00y4YarOIINXCS,



CHOCOOHOCTh 00YYaIOIINXCS UCTIOJIB30BaTh OCBOCHHBIE MEXANCIUILUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpCAIbHbIC YUeOHbIE IEHCTBUS B
[IO3HABATEJILHON U COLIMAIIBHON ITPAKTHKE.

MertanpeamMeTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATIbHBIMH yU€OHBIMU TO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYISATHBHBIMU
JIEHCTBUSIMU.

Oejaagenue YHuBEpCaJdbHBIMHA y‘-leﬁHl)IMl/l NMO3HABATEJbHbLIMHU IeHCTBUSMM

1) 6a3oBble JJOrnUecKue AecTBUS:

CaMOCTOSITEJIBHO (DOPMYJIUPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENATh UEIH IEATeIbHOCTH, 3aJ1aBast IApaMEeTPhl U KPUTEPUU UX TOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIEIISIMH;
MCITOJIH30BaTh MTPU OCBOCHHUH 3HAHUH TTPUEMBI IOTUYECKOTO MBITTUICHHS — BBIJCISATh XapaKTepHbIC MPU3HAKU MMOHATUN U yCTAaHABIMBATH UX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHITUS JIsl OObSICHEHUS OTJEIbHBIX (DAKTOB U SBICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPUU TSI KITACCU(UKAIINH BEIIECCTB U XUMHUYECKUX PEaKITHi;

YCTaHABJIMBATh IPUYUHHO-CIICCTBEHHBIE CBSA3U MEX/1y U3YyYaEeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbBIE, 1€ yKTUBHBIE, TI0 aHAJIOTHH ), BBISIBJIATH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B pacCMaTPUBAEMBbIX
SABIIEHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUYCHHUS;

MIPUMEHATD B MIPOLIECCE MO3HAHUS, UCTIOIb3YEMbIE B XMMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, TPEOOPa30BbIBATH MOJIEIIBHBIE MPEACTABICHUS —
XUMHYECKUN 3HAK (CHMBOJI) DJIEMEHTa, XUMU4ecKasi popmyia, ypaBHEHHE XUMHUECKON peaKIMy — MPU PEelIeHHH YIeOHBIX TO3HABATEIbHBIX U
MPaKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS ISl BHISBICHHS XapAaKTEPHBIX PU3HAKOB N3YYaeMbIX BEILIECTB U
XUMHUYECKUX PEaAKIUH.

2) 6a30BbIe HCCIEA0BATEIbCKHE HeHCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHMS BEIIECTB U XUMHUYECKUX PEaAKIIUI;

dbopMyIHMpOBATh LIENH U 33J]a4H UCCIIEIOBAHMS, UCIIOJIB30BATh MTOCTABICHHBIE U CAMOCTOSITENILHO C(hOpMyTHMpOBAHHBIE BOIPOCH B KAUECTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBBI 111 (DOPMHUPOBAHHMS TUTIOTE3BI IO TPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYKIICHHIA,

BJIQ/ICTh HABBIKAMHU CAMOCTOSITEILHOTO MJIAHUPOBAHUS M MPOBEICHUS YUSHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIO1aTh 32 XOJA0M
porecca, CaMOCTOSATEIFHO IPOTHO3UPOBATH €r0 Pe3yJIbTaT, GOpPMyITHpPOBATHE OOOOIIICHHS U BEIBOIBI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3yJIHTATOB
WCCJICIOBAHMSI, COCTABIISATh 00OCHOBAHHBIN OTYET O MPOJIEIIAHHOM padoTe;

MPHOOPETATh OMBIT YICHUISCKOW UCCIICIOBATEIIBCKON U TIPOCKTHOM JNESTEIIbHOCTH, IPOSBIISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMUYHBIX METOIOB TO3HAHUS.

3) pabora ¢ ungopmauueii:



OPUEHTUPOBATHCS B PA3IMYHBIX HICTOUHUKAX WHPOPMALIUU (HayYHO-TIOMYJISIpHAs JIMTepaTypa XMMUYECKOTO COAEep KaHus, CIIPaBOYHbIE TOcoOus,
pecypcol MaTepHETa), aHAIM3UPOBaTh HH()OPMAIIHIO Pa3IMYHBIX BUIOB U (POPM MPEICTABICHNS, KPUTUIECKH OLIEHUBATH €€ IOCTOBEPHOCTH U
HEIIPOTUBOPEYUBOCTB;

(bopMyIHpOBaTh 3aIPOCH] M IPUMEHSTH PA3JIMYHbIE METOIBI TIPU TIOUCKE U 0TOOpE WH(POpMAINK, HEOOXOIMMOH [T BBITIOJHEHUS YIeOHBIX 3324
ONPeAECIEHHOTO TUIIA;

pUoOpeTaTh OMBIT UCIIOJIb30BaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI U Pa3IMUHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIEHO BEIOMPATH ONTHUMATIBHYIO (hOpMY IpeCTaBICHUs HHPOPMALIUH (CXEMBbI, TpadUKH, JHarpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);
MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPHU padoTe ¢ XUMUYECKOW NH(pOpMaliel: IPUMEHATh MeXNpeaMeTHbIe ((pusnueckue u
MaTeMaTHU4YeCKHe) 3HaKU U CUMBOJIBL, (hOpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HAMJIATHOCTH.

OBJIaIIeHI/Ie YHUBEPCAJTBbHBIMH KOMMYHHKATUBHBIMHA IICfICTB](IﬂMHi

3ajlaBaTh BOMPOCHI 10 CYLIECTBY 00CYXk/1aeMOi TEMBI B XOZI€ [Maiora

W/WIIN TUCKYCCHU, BBICKA3bIBAaTh €U, (OPMYJINPOBATh CBOM MPEJI0KEHNS OTHOCUTENILHO BBINOJIHEHHS ITPEVI0KEHHON 3aaui;

BBICTYMATh C MIPE3EHTALEH PEe3yIbTaTOB MMO3HABATEIBHOM NEATEIbHOCTH, OTYYEHHBIX CAMOCTOSITEIbHO HIIM COBMECTHO CO CBEPCTHUKAMHU MIPH
BBINOJIHEHUH XMMHUYECKOI0 3KCIIEPUMEHTA, IPAKTUYECKON pabOThI IO UCCIIEI0OBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peau3aliy yueOHOr o IPOeKTa 1
(bopMyIHpOBaTH BHIBOBI

0 pe3yJbTaTaM MPOBEAEHHBIX UCCIEI0BAHUH MyTEM COTJIACOBAHUS MO3ULIMH B X0/1€ 00CYKeHHU U 0OMEHA MHEHUSIMH.

OgiaieHHe YHHBEPCAJbHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSTEIIBHO IIJIaHUPOBATh U OCYILECTBIIATH CBOKO IIO3HABATEIIBHYIO AEATEIbHOCTD, ONIPEACIIsAs €€ LeIIU U 3a1a4i, KOHTPOJIMPOBATh U 10 MEPE
HEOOXOIMMOCTH KOPPEKTUPOBATh MPEIaraeMblii aITOPUTM ACUCTBHUI MIPH BHIMIOJIHEHUH YU€OHBIX U HCCIIEIOBATEIBCKUX 3a/1a4, BRIOUpaTh Hanboee
3 PEKTUBHBIHN cIIOCOO UX PELICHHS ¢ YIETOM MOTyUCHHsI HOBBIX 3HAHUI O BEIECTBAX U XMMUYECKHX PEaKIUsX;

OCYHICCTBIATE CAMOKOHTPOJIb CBOCH IeATSIBPHOCTH Ha OCHOBE CaMOaHaIr3a M CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATHI



11 KUIIACC

[TpenmeTHbIe pe3ynbTaThl OCBOCHHUS Kypca «O01mas 1 HeOpraHuuecKasi XUMHsD OTPaXaroT:

c(OpMHUPOBAHHOCTH MPEACTABIECHUIN: O XUMHUECKON COCTaBJISIONIEH €CTeCTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMUU B [IO3HAHUHU SIBJICHUI
IpUpoAbl, B GOPMUPOBAHIH MBIIUICHUS U KYJIBTYPBI JIMYHOCTH, €€ (PYHKIIMOHAILHOW I'PaMOTHOCTH, HEOOXOIMMOM JJISl pEIICHUS MPAKTHUECKUX 3a1a4
Y DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOUIEHHSI K CBOEMY 37I0POBbIO U IPUPOIAHOM CpPEE;

BJIaJICHHE CUCTEMOM XMMUYECKUX 3HAHUHN, KOTOpasi BKIIIOYAET: OCHOBOIIOJIATAOIIME MTOHATHUS (XMMUYECKHH JIEMEHT, aTOM, U30ToIl, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJIIPHBIN 00BEM, BaJIECHTHOCTD, 3JIEKTPOOTPULIATENIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
CBA3b (KOBAJICHTHAsI, NOHHASI, METAJJINYECKasi, BOJOPOIHAS ), KpUCTAIIIMYECKas pel€Tka, TUIIbl XUMHUUECKUX PEaKIHi, pacTBOP, FIMEKTPOJIUTHI,
HEBJICKTPOJIUTBI, IEKTPOIUTUYECKAS] JUCCOLMALIUS, OKUCIINTEIb, BOCCTAHOBHUTENb, CKOPOCTh XUMUYECKOH peakIiy, XUMHUYECKOE PAaBHOBECHE);
TEOPUU U 3aKOHBI (TEOPHsI FIEKTPOIUTUYECKON Tuccouuanuy, nepuoandeckuii 3akoH /. 1. MenneneeBa, 3akoH COXpaHEHHUS MacChl BELIECTB, 3aKOH
COXPaHEHMs U MPEBPALICHUS SHEPTUU NIPH XUMHUYECKUX PEAKLUAX ), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH S3bIK XMMUHU, MUPOBO33PEHUYECKHIE 3HAHUS,
JeKalie B OCHOBE MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUH, (AKTOJOTUYECKUE CBE/IEHUS O CBOMCTBAX, COCTABE, OJyUYEHUU
1 0€30MacCHOM UCIOJIb30BAaHUH BaKHEHIIINX HEOPraHMUYECKUX BEIIECTB B ObITY U MPAKTUYECKOH NesATETbHOCTH YeIOBEKa;

c(OPMHPOBAHHOCTb YMEHUH BBISABIIATH XapaKTePHbIE IPU3HAKYU MTOHITUH, YCTAHABIMBATh UX B3aUMOCBA3b, UCII0Ib30BAaTh COOTBETCTBYIOLIME OHATHUS
IIPY ONMCAHUH HEOPTaHMUYECKUX BEILECTB U X IIPEBPALICHMUI;

c(OPMHUPOBAHHOCTb YMEHHUH HCIIOIb30BATH XUMUYECKYHO0 CUMBOJIUKY JUIsl COCTABJICHUS (POPMYJI BELIECTB U YPABHEHUI XMMHUUYECKUX peakLui,
cucrematnueckyto HomeHkiarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTJCJIBHBIX HEOPIrAaHWYECKHUX BEIECTB (yrapHbli Ta3, yIIIeKUCIbIH ra3, aMMuax,
raiéHas U3BeCTb, HeTalI€Hask U3BECTb, IUThEBas COAA, MUPUT U APYTHE);

c(OpPMHPOBAHHOCTh YMEHHH ONpEEsATh BaJICHTHOCTh U CTETIEHb OKUCJICHUSI XUMUYECKUX JIEMEHTOB B CO€AMHEHUSIX Pa3IMUYHOTO COCTaBa, BUJ
XMUMUYECKOH CBsI3M (KOBaJIGHTHAs, HOHHAsI, METAJUINYECKasl, BOJOPOHAS) B COEAMHEHUSX, TUIT KPUCTAIIMYECKON PeETKH KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJIEKYJISIpHAsI, HOHHAsI, METAIJINYECKAs), XapaKTep Cpebl B BOAHBIX PACTBOpPaX HEOPIaHUYECKUX COEAMHEHNUN;

c(OpPMHPOBAHHOCTh YMEHHH yCTaHABIMBAThH NPUHAIEKHOCTh HEOPIaHUYECKUX BEIIECTB [0 UX COCTaBY K ONpPeAeIEHHOMY KJIacCy/Tpymie
COEIMHEHUH (IIPOCThIE BEUIECTBA — METAJUIBI U HEMETAILJIbI, OKCH/IbI, OCHOBAHHMSI, KUCIIOTHI, aM()OTEpPHBIE THIPOKCUIBI, COJIN);

c(OpPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICI IEpUOIMUecKoro 3akoHa /. M. MeneneeBa 1 IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINY;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh AEKTPOHHOE CTPOCHUE aTOMOB XUMHUUECKUX 1eMeHTOB 1—4 nepuoaos [leproandeckoit cuctemMbl
xumuueckux snemeHToB /1. V1. Menzaeneesa, UCTIONb3YsI MOHATHUS «S-, P-, d-3JIEKTPOHHBIE OPOUTATNY, «IHEPTETHUECKUE YPOBHUY, OOBACHATH
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U UX COEIMHEHMH 110 niepuoiaM U rpynmnaM [leproauueckoi cucTeMbl XUMHUYECKUX
anemenToB /1. 1. Menpaeneena,



c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATh) OOIIME XUMUIECKUE CBOWCTBA HEOPTAHUYECKUX BEIIECTB PA3INIHBIX KJIACCOB,
MIOATBEPIKATh CYIIECTBOBAHUE T€HETUUECKON CBSI3U MEKy HEOPTAaHMYECKUMU BEIIECTBAMH C ITOMOIIBI YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaxkuuii;

c(OPMHUPOBAHHOCTh YMEHUSI KJIIACCH(PHUINPOBATH XUMHUECKUE PEAKIIMH IO PA3IMIHBIM MTPU3HAKAM (YHCITY M COCTaBY PEarHpyrOIIUX BEIIECTB,
TETIOBOMY (P (PEKTy peaKknu, U3MEHEHHIO CTENICHEH OKHCIICHHS DJIEMEHTOB, 00PaTUMOCTH PEaKIiuy, yYaCTHIO KaTalnu3aTropa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABJIATh YPABHEHUSI pEaKLUi pa3InYHbIX TUIIOB, IOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PeaKuii HOHHOTO 0OMeHa,
YUYUTBIBAs YCIOBHS, IPU KOTOPBIX ATU PEAKIIUU UIYT 10 KOHIA;

c(OpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIIMH, TOITBEPKIAIONINE KAUECTBEHHBIM COCTaB pa3IMYHbIX HEOPraHMUECKHUX BEIIECTB, PACIIO3HABAThH
ONBITHBIM ITyTEM HOHBI, TPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAaX HEOPraHMYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH PaCKpBIBATh CYIIHOCTh OKUCIUTEbHO-BOCCTAHOBUTEIbHBIX PEaKIIUii MOCPEACTBOM COCTaBICHHS 3JIEKTPOHHOTO OanaHca
ITUX PEaKIUL;

c(OpMUPOBAHHOCTh YMEHUI OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHUUECKON PEAKIMK OT Pa3IU4HbIX (DAKTOPOB; XapaKTep CMEIIEHUs XUMUYECKOTO
paBHOBECHSI B 3aBHCHUMOCTH OT BHENTHETo Bo3aelcTBus (mpunumn Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh XUMHUECKHE MTPOLIECCHI, JIEXKAIINE B OCHOBE MTPOMBIIIJICHHOTO MOJy4YeHHUsI CEPHOM KUCIIOThI, aMMHaKa,
a TaKke chOpMHUPOBAHHOCTH MPEACTABICHUN 00 OOIINX HAYYHBIX MPUHIUIAX U IKOJIOTHUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOICTBA;
c(hOpMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUYUCIICHUS C UCTIOJIb30BAHUEM MOHSATHUS «MACCOBAs I0JISI BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHUN
ra3oB IPU XUMHUYECKUX PEaKIUAX, MACCHI BELIECTBA WM 00bEMA ra30B MO0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce WM 00bEMY OJJHOTO U3
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, TEIIOBOro 3 (heKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChI BEIIIECTB, MPEBPAILICHUS M COXPAHEHUS
SHEPIUY;

c(hOpMUPOBAHHOCTh YMEHUH COOJIIO/IaTh TIPAaBHIIA TIOJIB30BAHUS XUMUYECKOU MOCYI0M 1 1a00paTOPHBIM 000PYIOBAHHEM, a TAKXKE MTPaBUIIa
oOpallieHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBIIOJHEHUIO J1a00paTOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TNIAHUPOBATH U BBIOJHATH XUMHUECKHIA YKCIIEPUMEHT (pa3lioskeHre IEPOKCHIA BOJIOPO/Ia B IPUCYTCTBUH KaTallM3aTopa,
OTIpefieNIieHUE Cpeibl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCATHLHOTO HHANKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKOM
peaKIMy, peakiii HOHHOTO 0OMeHa, KaYeCTBEHHBIEC PEaKLIMU Ha CyJIb(art-, KapOOHAT- M XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUSI, PEILICHHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4 TI0 TeMaM «MeTalsl» 1 «HemeTanbhy) B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30M1aCHOCTH TP OOpAIICHUN C
BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BaHUEM, TIPEICTABIIATH PE3YIbTAThl XMMUYECKOTO SKCIIEPHUMEHTA B (hOpMe 3aMHcH YpaBHEHUH
COOTBETCTBYIOIINUX peakiuii U (JOpMyIIMPOBATH BEIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUI KPUTUUYECKU aHAJIM3UPOBATh XUMUYECKYIO0 HH(OPMALIHIO, ITOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CPEJICTBA MAaCCOBOM
KOMMYHUKaIuu, HTepHeT u 1pyrux);



c(hOpMHUPOBAHHOCTh YMEHUH COOJIIO/IaTh TIPAaBHIIA YKOJIOTUYECKH IIeIECO00Pa3HOT0 TIOBEICHHUS B OBITY U TPYAOBOH JIEATEIHHOCTH B IEISAX COXPAHEHUS
CBOET0 3/I0POBbS M OKPY’KAIOLIEH MPUPOIHOMN CPebl, 0OCO3HABATH OMMACHOCTH BO3JICHCTBHS Ha KUBbIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn nokaszarens [1/1K, mosicHATh Ha mpuMepax crocoObl YMEHBIIEHUS ¥ IPEIOTBPALICHNS UX BPETHOTO BO3EHCTBHS Ha OPraHU3M UEJIOBEKa;

JJISL O6y‘IaIOHII/IXC$[ C OrpaHM4YC€HHBIMH BO3MOXHOCTAMU 3JO0POBbA: YMCHHUEC IPUMCHATL 3HAHUA 00 OCHOBHBIX AOCTYIHBIX METOJaX MO3HAHHWA BCIICCTB
U XUMHUYCCKUX HBHGHHﬁ;

JUTSI CTICTIBIX M CTA00BUISIINX O0YYAIONINXCS: YMEHHE UCIIOJIb30BaTh Pelibe(hHO-TOUCUHYIO CHCTeMY 0003HaueHuH JI. Bpaitiis 11 3anucu XuMHIeCKUX
dbopmy.

TEMATHUYECKOE IIJIAHUPOBAHHUE

11 KJIACC
KonunuecTtBo yacoB
Ne OnexTpoHHbIe (IH(POBLIE)
HanMeHnoBanwue pa3/ieiioB ¥ TeM MTPOTPaMMBbI KonrtposbHbie [TpakTudeckue
n/m Bcero o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
Paznen 1. TeopeTnueckue 0CHOBBI XUMUM
L1 Teporumeckan oncrena xnvecram stevesmos 1, 0, | 3 Bumiotera LIOK
https://m.edsoo.ru/00ada6bc
Menneneesa
bu6mmorexa [{OK
4
1.2 |Crpoenue BemiectBa. MHOTOOOpa3ue BEIIECTB https://m.edsoo.ru/00ada342
but6mmoreka [JOK
6 1 1
1.3 Xummieckne peaxiyn https://m.edsoo.ru/00ad9ela
Hrtoro o paszaeny 13
Pa3nea 2. Heoprannueckast XuMust
bu6mmoreka [{OK
. 6 1
2.1 Meramms https://m.edsoo.ru/00ad9ela
bu6mmoreka [JOK
9 1 1
2.2 Hemeranmt https://m.edsoo.ru/00ada342



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ada342

KomnuectBo yacos
Ne OnekTpoHHbIE (IU(PPOBLIE)
HaumeHnoBanue pa3ziesioB u TeM nIpOrpaMMbl Kontposnbnbie [IpakTnueckue
1/ Bcero o0pa3oBaTesibHbIE PECYPCHI
paboThI paboThI
2.3 (CBs13b HEOPTAaHMYECKUX U OPraHUYECKHUX BEILIECTB 2 bubmorexa HOK
’ p p . https://m.edsoo.ru/00ada6bc
Hroro no pasneny 17
Pazgen 3. Xumus u :Ku3Hb
bu6nmoreka [JOK
4
3.1 Xumus 1 KH3Hb https://m.edsoo.ru/00ada6bc
Htoro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
IMNOYPOYHOE IINTAHUPOBAHUE
11 KJIACC
KonnuecTtBo yacos DnexTpoHHbIE U(POBHIE
Ne Jara
Tema ypoxka KonTposnbhbie [IpakTnueckue oOpa3oBaTebHbIE
/T Bcero W3YyUYECHUS
paboTsl paboTHI pecypcsl
. bubnuorexa [JOK
1 Wuctpykrax no Th. Xumuueckuii 3neMeHT. AToM. 1 https://m.edso0.ru/ff0d210
ONeKTpOHHAs! KOHPUTYpalys aTOMOB .
[Tepuoanueckuii 3akoH u [lepruonnueckas cucrema bubnmoreka [JOK
2  xummdeckux diaeMeHToB JI. V1. Menaeneena, ux cBsI3b C 1 https://m.edsoo.ru/ff0d227

COBPEMEHHOI TeOpUel CTpOEHHUsI aTOMOB

c
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KomnmnuectBo yacoB

DJeKTpOHHBIE IIU(PPOBHIE

Ne Jarta
Tema ypoxka Kontposnbhbie [IpakTnueckue o0Opa3oBaTeNbHbIC
/11 Bcero W3Yy4YECHUS
paboThI paboThI pecypcbl
3aKOHOMEPHOCTHU U3MEHEHUS CBOWCTB XUMHUUECKUX bub6nuorexa LIOK
AJIEMEHTOB M KX COCIMHEHHH 110 TPYIIIaM U MEPUOIaM. https://m.edsoo.ru/ff0d23d
3 [3HaueHue NepHOAMYECKOTO 3aKOHA U CUCTEMBI 1 cbubnuorexa LIOK
xumuaeckux snemenTos [[.1. MenzeneeBa B pa3BuTuu https://m.edsoo.ru/00ada3
HayK{ 42
Ctpoenue BeriecTBa. XUMHUYECKast CBSI3b, €€ BUJIBI; bubnnoreka IIOK
4 MexaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H. 1 https://m.edsoo.ru/ff0d26¢
BonoponHas cBs3b a
BaneHTHOCTB. DNIEeKTpOOTpULATENbHOCTE. CTENEHD bubmmorexa LIOK
5 |okucnenus. BemecTBa MOJIeKyIIpHOTO U 1 https://m.edsoo.ru/ff0d28c
HEMOJIEKYJISIPHOTO CTPOCHUS ]
IlonsiTHEe O nUCTIEpCHBIX cucTeMax. MICTUHHBIE U bubnnorexa [JOK
6  |[KOJUIOMJHBIE pacTBOPBI. MaccoBast 10Jisl BEIIeCTBa B 1 https://m.edsoo.ru/00ad9e
[pacTBope la
Knaccugukaius 1 HOMEHKJIaTypa HEOPraHMYeCKUX bubnuoreka [IOK
7  coenuHeHuid. ['eHeTHYECKast CBSA3b HEOPTAHUYECKUX 1 https://m.edsoo.ru/00ad9e
BEIIIECTB, Pa3IMYHBIX KJIACCOB la
Knaccmimxaumf XUMUMECKHX peaKiuii B Bubmorexa LIOK
g  HCOPraHWMeCKOH 1 OpraHMuecKol XUMHUH. 3aKkoH 1 https://m.edsoo.ru/f0d28c
COXpaHEHHS MacChI BEIIECTB; 3aKOH COXPAaHCHUS U 2
NpEeBpalleHHs SHEPTUU IPU XUMUUECKUX PEAKIMAX
Ckopoctb peakiuu. O0paTumble peakuu. XUMUYECKOe bubmorexa LHOK
9 1 https://m.edsoo.ru/00ad9e
[paBHOBECHE
la
[TpakTiueckast pabota Ne 1. «BnusiHue pa3auyuHbIX bubmorexa LHOK
10 1 1 https://m.edsoo.ru/00ada3

(haKTOpPOB Ha CKOPOCTh XUMUYECKON PEAKIIUM»

42
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KomnmnuectBo yacoB

DJeKTpOHHBIE IIU(PPOBHIE

Ne Jarta
Tema ypoxka Kontposnbhbie [IpakTnueckue o0Opa3oBaTeNbHbIC
/11 Bcero W3Yy4YECHUS
paboThI paboThI pecypcbl
DnekTponuTudeckas auccornuanus. [lonsatue o Bubmorexa LIOK
|] BOMOPOIHOM rokasarene (pH) pactBopa. Peakiuun 1 https://m.edsoo.ru/00ad9e
MOHHOTO OOMeHa. ['uaponu3 opraHu4ecKux 1 la
HEOPTaHMYECKUX BEIICCTB
OKHCITUTEITEHO-BOCCTAaHOBHUTEIbHBIC peakiuu. [ToHsTHE bubmmorexa [IOK
12 . 1 https://m.edsoo.ru/ff0d28c
00 DIIEKTPOIIN3E PACIIaBOB M PACTBOPOB COJIEH 2
KoutposnbHas pabota no pazaeny «Teopertuueckue bubmorexa HOK
13 1 1 https://m.edsoo.ru/00ad9e
OCHOBBI XUMU» la
Mertaisl, ux nonoxenue B [leproanyueckoii cucreme Butmmotexa LIOK
14 xumuueckux aynemenToB [{. . Menneneesa u 1 hitps://m.edsoo.ru/f0d28¢
0COOEHHOCTH cTpoeHHs aToMOB. Ob1ue puznyeckue 3
CBOICTBa METAJNIOB
CrutaBbl METAJUIOB. DJIEKTPOXUMUYECCKUN PSII bubmoreia LHOK
15 . 1 https://m.edsoo.ru/00ada3
HANPSDKEHUH METAJIOB 0
XUMHYECKHE CBOMCTBA BAXKHEUIIINX METAILIOB (HATpUid bubmorexa HOK
16 . . . . . 1 https://m.edsoo.ru/00ad9e
KaJIHii, KaJIbLIUH, MAarHAH, aJTFOMHUHNAN) U UX COCTMHCHUH la
bu6moreka [JOK
17 XumMuueckue cBOMCTBA XpoMa, MEIM U UX COCTMHCHUIA 1 https://m.edsoo.ru/00ad9e
la
bu6mmoreka [IOK
18 [Xumuueckue CBOMCTBA IIMHKA, Kelle3a U UX COeTMHEHUI 1 https://m.edsoo.ru/00ada6
bc
19 [Ipaktuueckas pabora Ne 2. "Pemenue 1 1 bubnuorexa [JOK
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KomnmnuectBo yacoB

DJeKTpOHHBIE IIU(PPOBHIE

Ne Jarta
Tema ypoxka Kontposnbhbie [IpakTnueckue o0Opa3oBaTeNbHbIC
/11 Bcero W3Yy4YECHUS
paboThI paboThI pecypcbl
" https://m.edsoo.ru/00ad9e
AKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe « MeTaibh» la
Hewmeramibl, ux nonoxxenue B [lepuoanueckoit cucreme bu6mmoreka [JOK
20 xumuueckux aemenToB J[. 1. Menpaeneesa u 1 https://m.edsoo.ru/00ada3
0COOEHHOCTH CTPOEHHUS aTOMOB 42
dusnyeckre CBONCTBAa HEMETAIUIOB. AJIJIOTPONIHS bubnuoreka [JOK
21 HemetamnoB (Ha MpUMepe KUCIOPoAa, cepsl, pochopa u 1 https://m.edsoo.ru/00ada6
yriiepoa) bc
XHWMUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX bubmorexa [IOK
22 . ’ 1 https://m.edsoo.ru/00ad9e
COCIIMHEHU I
la
bu6mmoreka [IOK
23 Xumwuueckue CBOMCTBa a30Ta, pocodpa u ux coenunennii| 1 https://m.edsoo.ru/00ad9e
la
XMMHUYECKUE CBOWCTBA yriepoaa, KpEMHUS U UX bubmmorexa [IOK
24 . ’ 1 https://m.edsoo.ru/00ada3
COCITMHEHU I
42
bu6mmoreka [JOK
25 [IpumMeHeHME BaKHEHIINX HEMETAIUIOB U UX COCTMHEHUIN 1 https://m.edsoo.ru/00ad9e
la
O060011eHNEe U CUCTeMAaTU3alMs 3HAHUH 110 TeMe bubnuoreka LIOK
26 «Hemeramnbl». Beiuncienus no ypaBHEHUSIM 1 https://m.edsoo.ru/00ada6
XUMUYECKUX PEaKINi U TEPMOXUMUYECKHE PACUETHI bc
[Tpaxtuueckas padota Ne 3. «Pemenue bubmorexa LHOK
27 " " 1 1 https://m.edsoo.ru/00ad9e
HKCIIEpUMEHTANIBHBIX 337134 110 TeMe "Hemertamnsr"» la
28 KonrpoabHas pabora no TemMam «MeTais» 1 1 1 bubmuorexa [IOK
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KomnmnuectBo yacoB

DJeKTpOHHBIE IIU(PPOBHIE

Ne Jarta
Tema ypoxka Kontposnbhbie [IpakTnueckue o0Opa3oBaTeNbHbIC
/11 Bcero W3Yy4YECHUS
paboThI paboThI pecypcbl
https://m.edsoo.ru/00ada3
«Hemerannbi» 49
Heopranndeckne 1 OpraHnIecKue KACIOTHI bubmorexa LHOK
29 p p ’ 1 https://m.edsoo.ru/00ad9e
Heoprannueckue 1 OpraHn4eckue OCHOBAHUS la
AM(oTepHbIe HEOpraHUYECKHE U OpraHUYecKue bubnuoreka [JOK
30 coeaunenus. ['eneTnueckas CBsI3b HEOPraHUYECKHUX U 1 https://m.edsoo.ru/00ad9e
OpraHNYECKHUX BEIISCTB la
Poib xuMuM B 00€CIICUCHUH SKOJIOTHYSCKOM, bubnuoreka [JOK
31 pPHepreTHUYECKOi U MUIIEBON 0€30IaCHOCTH, PAa3BUTHH 1 https://m.edsoo.ru/00ada3
M€ IALIUHEI 42
[TpencraBieHust 00 OOIMUX HAYYIHBIX TPHHIIAIIAX bubmmorexa TIOK
32 | PA HI y VPHHLL 1 https://m.edsoo.ru/00ada6
MPOMBINIICHHOTO TIOMyYeHUs] BAKHEHUIITNX BEIIECTB be
bu6moreka [JOK
33 |YenoBek B MUpE BEUIECTB U MAaTEPUAJIOB 1 https://m.edsoo.ru/00ada8
24
bu6mmoreka [JOK
34 Xumus u 310pOBbE YEIOBEKA 1 https://m.edsoo.ru/00ada9
6¢
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3

YYEBHO-METOIUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA
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YMK «Xumus. Ba3zoBbiii ypoBeHb. 11 Ki1acc»

1. Xumusi. Ba3oBelii ypoBeHb. 11 knacc. Yuebnuk (aBtop O. C. 'abpuensin). 224 c.

2. Metoauueckoe nocobue. ba3oBbiii ypoBeHb. 11 knacc (aBTopsel: O. C. I'abpuesnsH, C. A. Cnagkos). 160 c.

3. Kwuwra gnst yautens. ba3osbeiii ypoBeHb. 11 knacc (aBTopel: O. C. I'abpuensH, . I'. Octpoymos, C. A. Crnaakos). 272 c.

4. PabGouas TeTpagb. ba3oBbiii ypoBenb. 11 kmacc. (aBTopsr: O. C. I'abpuensaH, C. A. Cnagkos). 176 c.

5. KoHTposbHbIe ¥ MpoBepouHbie paboTel. Ba3oBbIii ypoBeHb. 11 kmacc (aBTopsbl: O. C. I'abpuensH u gp.). 224 c.

6. OOI11jast XUMUS B TeCTax, 3a/auax, ynpakHeHusX. 11 knacc (aBroper: O. C. I'abpuensig, Y. I'. Octpoymos, A. I'. BBegeHCKast).
304 c.

7. XUMUYECKUM 3KcriepuMeHT B mikosie. 11 kimacc (aBTopel: O. C. I'abpuensig, U. I'. Octpoymos). 208 c.

8. TeTpaab //ist OI[eHKH KauecTBa 3HaHUM 110 XUMUH. ba3oBbiil ypoBeHb. 11 knacc (aBTopel: O. C. I'abpuensH, A. B. Kyrijosa).

112 c.
9. Xwumwus. Ba3oBslii ypoBeHb. 11 kiacc. DyeKTpoHHast hopMa yueOHUKa.

HudopmanoHHbIe Cpe/iCTBA

HHTepHer-pecypchl:

1. http://www.alhimik.ru ITpescraBsieHsI ciiepyroinve pyOpUKH: COBeThI aOUTYPUEHTY, YUUTE/I0 XUMUM, CITPAaBOUYHHUK (OUeHb
Oomb- 1masi moA0OpKa TabMHMI] W CIPAaBOYHBIX MaTepHWasioB), Becesiasi XWMHs, HOBOCTH, OJIMMITUAJbI, KyHCTKamepa (Macca
WHTepPeCHbIX UCTOpUYe- CKUX CBeJIeHUM ).

2. http://www.hij.ru/ JKypHan «XuMHs ¥ >KH3Hb» TIOHSITHO U 3a- HHUMAaTeJbHO pacCKa3biBaeT 000 BCeM HWHTEPECHOM, UTO
TPOUCXO/IUT B HayKe U B MUPe, B KOTOPOM MBI JKUBEM.

3. http://chemistry—chemists.com/index.html 3OnekTpoHHBIN >XypHan «XHWMUKM UM XHUMHUSI», B KOTOPBIX IIpe/CTaB/IeHO
MHO>KEeCTBO OINBITOB MO XMMHHU, 3aHUMaTe/SbHOW WH(OpMalLUH, MO3BOJISIOIIEeN yB/ieub yYYeHUKOB SKCIIePUMEHTAaTbHON UacTbiO
rpeaMeTa.

4. http://c-books.narod.ru BceBo3morkHast iuTepaTypa Mo Xu- MUU.

5. http://www.drofa-ventana.ru l3BecTHOe wu3zaTensCTBO yuyeO- HOM auTeparypbl. HOBMHKM Hay4HO-TIOMYJISIPHBIX U
3aHMMaTe/IbHbIX KHUT T10 XUMUH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJ/IBHBIN TIOPTaa CO CChIKAMU Ha oOpa3oBaTesibHbIe CAaWThI M0
XUMUH.

7. www.periodictable.ru C60pHUK cTaTell 0 XUMHUYECKHUX JIeMeH- TaX, WITFOCTPUPOBAHHBIN IKCTIEPUMEHTOM.
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