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COJAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Posib XuMUU B )KM3HU 4Ye€lIOBEKa. XMMHUS B CHUCTEME HAYK.
Tena wm BemecrBa. PuU3MYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BewecTB. [loHsATHE O MeToAax MO3HAaHMS B XMMHUH. YHCTBIE BEUIECTBA U CMECH.
Crioco0nI pa3aeneHust cMeceil.

ATOMBI W MOJIEKYJbl. XUMHUYECKUE dIeMEHTbl. CHUMBOJBI XHUMHYECKUX
aneMeHTOB. [IpocTbie U CoXKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass ¢opmyna. BaneHTHOCTH aTOMOB XHMHUYECKHUX D3JIECMEHTOB.
3aKOH MOCTOSIHCTBAa cocTaBa BewlecTB. OTHOCHTENbHAs aToOMHas Macca.
OTtHocuTeNbHAsS MOJEKYJIsIpHast Macca. MaccoBasi 10151 XMMHUYECKOT0 3JIEMEHTAa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMocCBsIi3p KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel 1o Qopmynam
XUMHUYECKUX COCTUHEHUH.

DU3UYECKUE U XUMHUYECKHUE SIBJIICHUSI. XUMUUYECKAsA PEAKIUA U €€ MPU3HAKHU.
3aKOH COXpaHEHHs Macchl BEIIECTB. XUMHUYecKne ypaBHeHus. Kmaccuduxarms
XUMHYECKUX peakluil (COeMHEHUS, PA3I0KEHHSI, 3aMEILLICHUS, 0OMEHaA).

XumuuecKkuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ10i, mpaBuiamMu paboThl B Ja0OpaTOpUu U
npuéMaMu oOparieHus ¢ J1adopaTOpHBIM 000PYOBAHUEM, W3YUCHHE U OMUCAHHE
bu3NYeCKuX CBOMCTB 0O0pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOIIOACHHUE
¢busnueckux (TUIaBJIeHUE BOCKA, TasHUE JibJla, PACTHpPAHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCALMS BOJbI) U XUMHUYECKHX (FOPEHUE CBEYH, NPOKAIWBAHHUE
MEJHOU MPOBOJIOKH, B3aUMOJEHCTBUE MEJIa C KUCJIOTOM) sIBJIEHUI, HAOII0IEeHUE U
OMMCaHWE MPU3HAKOB IMPOTEKAHHS XUMUUYECKUX peaklHil (pa3iokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapusi, pas3lioKeHUE TUIAPOKCHIA
meau (1) npu HarpeBanuu, B3auMoIeMcTBUE XKele3a ¢ pacTBopoM conu menu (1II),
U3Y4YEHUE CIOCOOOB pPA3AEIICHHUsS CMECEl: C NMOMOIIBI0 MarHura, (PUIbTPOBAHUE,
BhITIAPUBAHUE, JUCTWUIAIMS, XpoMaTorpadus, MPOBEJACHHE OYUCTKU MMOBAPECHHOM
COJIM, HaONIOZEHHWE W  ONUCAaHUE  PE3yJbTAaTOB  TMPOBEJICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsSI MAacChl, CO3JIaHUE MOJEJEeH MOJEeKyI
(ILIapoCTEePKHEBBIX).

BaxHeilline npeacTaBUTE I HEOPraHMYECKUX BellecTB

Bosnyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucimopos — aineMeHT u mpoctoe
BelecTBo. HaxoxneHue kuciaopona B mpuponae, (U3NUECKHe W XHUMHYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenne kucnopoga. CrocoObl



MOJIYYeHHUS] KUCTOpoAa B JIA0OpPaTOpUH ¥ TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIaA.

TeroBoit >(pdeKT XUMUYECKON peakluu, TEPMOXMMHYECKUE YpPaBHEHMS,
DK30- M DJHJIOTEPMHUYECKHE DPEakUMu. TOIUIMBO: Yrosib M METaH. 3arpsA3HCHHE
BO3/yXa, YCWJICHHE NapHUKOBOTO 3P eKTa, pa3pylIeHue 030HOBOTO CIIOA.

Bomopon — »memeHT M mpocroe BemiecTBO. Haxoxzaenue Bomopoaa B
npupoae, (U3MUECKUe M XMMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nosyuyeHus. Kucnorsl u comnm.

MounspHblii 006EM Ta30B. PacdéThl M0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputens. PacTBoOpbL
HacpllieHHbIE M HEHACBILIEHHBIE PAcTBOPBL. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBas 1o BemecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOABI. OCHOBaHUS.
Ponp pacTBOpOB B mpuUposie M B KU3HU 4deioBeka. KpyroBopot BoAbl B IpUpOE.
3arps3HeHne NpUpOAHbIX BoA. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccudukanus Heopranndeckux coenuHenuil. Oxcuasl. Kiaccudukarus
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBbIE, KHUCJIOTHbIe, aM(OTepHbIE) W
HeconeoOpasyomue. Homenknatypa okcuaoB. Pusznueckue M XUMUYECKHUE
CBOMCTBa OKCUIOB. [lonyueHne okCcuaoB.

OcHoBanus. Knaccudukauuss oCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. DPuU3NUECKME M XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinor. Ousznyueckue u
XUMHUYECKHEe cBoicTBa KHCIOT. Psan aktuBHoctu MetamiaoB H. H. bekerona.
IlonydeHnne KuUCIoT.

Conu. Homenkiarypa cosieil. @U3n4YecKkre U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tosyuenue coient.

['eHeTyeCKas CBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COETUHEHU.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPENEIICHUE COJAEPKaHU KUCIOpOAa B BO3yX€, ITOIyYEHHUE,
coOupaHue, pacro3HaBaHWEe M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aMMOJICMCTBUSL BEIIECTB C KHCIOPOJAOM H YCIOBHS BO3HHKHOBEHHS U
MpeKpallleHusl TopeHus (Mo)kapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
ONKCAaHUE HX CBOMWCTB, MOJy4YCHHE, COOMpaHUE, paCclO3HABAHME U H3YUYCHHE
CBOICTB BOJOpojAa (ropeHue), B3aumMojaecTeue Bojopoaa ¢ okcuaoMm meau (I1)
(BO3MOYKHO HCIIOJIb30BaHHUE BHUJIEOMATEpHAIOB), HabItOAeHHE 00pa3IloB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pPACTBOPOB C  OINPEIEIEHHOU
MacCOBOM J0JIell pacTBOPEHHOTO BEILIECTBA, B3aUMOJEHCTBUE BOJIbI C METAJLIAMU
(HaTpyeM ©  KaJubllMeM) (BO3MOXKHO HCIIOJB30BaHUE BHUIEOMATEpPHAJIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KIJIACCOB,
HaOJII0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCJIOT U ILEIO0Yel,
u3ydyeHue B3auMoeiicTBus okcuaa menud (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIIOT C METajulaMH, PEaKUHi HEUTpAIN3aly{, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHWM, BBITECHEHHE OJHOI'O0 MeTajula APYTMM M3 pacTBOpPa COJIA, PELICHUE
DKCIEPUMEHTAIBHBIX 3aJad II0 TeMe «BaXHeHIlne KiIacChl HEOPraHUYEeCKUX
COCIMHEHUI.

Iepuoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
iemenToB JI. W. MenpaeneeBa. Ctpoenne aTomMoB. XMMHYECKAs CBA3b.
OKHCIUTEILHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(DUKAMU XUMUYECKUX dieMeHToB. llonstue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METaJlIbl,
rajJloreHbl, THEPTHBIE ra3bl). DJIIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
U TUAPOKCUBI.

Ilepuonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX IIEMEHTOB [l.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
ITepuoanueckoit cuctembl xumudeckux sneMmeHToB . 1. Menneneesa. [lepuoabl
u rpynnbl. OU3UYECKUN CMBICI IOPSAAKOBOIO HOMEpa, HOMEPOB IEpHOJa U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTOMOB TepBbIX 20 XHUMHUYECKHUX  DIIEMEHTOB
ITepuonnueckour cucremsl . M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
AJIEMEHTA 10 €0 MOoJI0KEeHUIO B [lepnoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEpPHOCTH HM3MEHEHUS paJNyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEpUOAaMm.

3nauenue [lepnoanueckoro 3akoHa u [lepnoanyueckoi CHCTEMbl XMMUYECKUX
DJIEMEHTOB Ul pa3sBUTUA Hayku U npaktuku. JI. M. MenpaeneeB — yd€Hbl U
I'PaKIaHVH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHass M HENOJSIPHAs) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIBbHO-BOCCTAHOBUTENIBHBIE  PEaKLUU.
IIponecchl OkucaeHns U BOCCTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydyeHrue oOpa3loB BELIECTB METAJUIOB M HEMETAUIOB, B3aUMOJEHCTBUE
TMAPOKCUIA LMHKA C pacTBOpaMHM KHCIJIOT W IIEJIO0YE, NPOBEAECHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropenue, peakiuu pa3ioKeHUs, COCTUHEHU).

Mesicnpeomemmuoie cea3u



Peanuzanmsi MeXIpeaMETHBIX CBSI3€M MPU HM3YYEHWHW XHMHH B 8§ Kiacce
OCYIIECTBIISIETCS 4epe3 UCIOJIb30BaHUE KaK OOMMX E€CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHITHH, SIBISIONIUXCSI CUCTEMHBIMH JIJISI OTICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAYYHBIM (DaKT, TUIOTE3a, TEOPHUS,
3aKOH, aHalu3, CHUHTE3, Kilaccuukamus, TMepUOJUIHOCTh, HAOIOICHNUE,
OKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJICITb, SIBIICHHC.

®dusnka: MaTepus, aToM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU],
M30TOTBI, PAJAMOAKTHBHOCTH, MOJIEKYJa, dJIEKTPUUCCKUN 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIECTBA, Ta3, (PU3MUECKHE BEITMYUHBI, €IUHUIIBI
U3MEpEeHHsI, KOCMOC, TIJIaHeThI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armochepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOIBI,
TMOJIE3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 10 XUMHWUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JJMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE pPe3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIET0 0Opa30BaHMS JIOCTUTAIOTCS B X0JI€ O0y4YeHUS
XUMUU B €IUHCTBE Y4e€OHOW M BOCHHUTATEIBHOM JEATETLHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMU
COIIMOKYJIBTYPHBIMH W JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPHUHATHIMH B OOIIECTBE MpaBWIaMHU W HOPMaMH
MOBEJICHUS ¥ CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS M COITMATM3AIINH O0yJarOITUXCA.

JIngHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM IO3UTHUBHBIX
IIEHHOCTHBIX OPUEHTAIIUN U pacCIIMPEHUE OMbITA ICSITEIHLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpuOTHYECKOr0 BOCIMTAHUSA:

IIECHHOCTHOI'O OTHOIIIEHUSA K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY M HAYYHOMY HACJEIWI0, TOHUMAaHUS
3HAYCHUS] XUMHYECKONW HAyKH B JKU3HU COBPEMEHHOIO OOIIEeCcTBa, CIIOCOOHOCTH BIIaJIeTh JOCTOBEpPHOU MH(OpMalmeit o
MEePEIOBBIX JOCTHXKEHUSX U OTKPBITUSX MUPOBOM M OTEYECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUSIX 00
YCTpOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

IPEACTaBICHUS O COIMAIBHBIX HOPMAX U MpaBUIAX MEKIUIHOCTHBIX OTHOIIEHUN B KOJIJIEKTHBE, KOMMYHUKATUBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHOUCCIIEIOBATEIbCKON, TBOPUYECKOM U JPYTrUX BHUAAX JACATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JESATEIbHOCTA TMPU BBIMOJHEHUH Y4Y€OHBIX, IMO3HABATENIbHBIX 3a/ady,
BBITIOJTHEHUW XUMHYECKUX JKCIECPUMEHTOB, CO3JJaHUM YYCOHBIX IIPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHIO U
B3aMMOIIOMOIIM B MPOIIECCEe ITON YyueOHOH JesSTeIbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE MOBEJACHUE U TOCTYIKH CBOUX
TOBAPUILEH C MO3UIIUN HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUMN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O IO3HAHMSL:

MHPOBO33PEHUYECKHE TPEJCTABICHUS O BEIIECTBE M XUMHUYECKOM pEaKkIUM, COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH W COCTABJISIOIINE OCHOBY JIJIsl MIOHUMAHUS CYITHOCTH HAyYHOW KapTHHBI MHUPA, MPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI MPHUPOJIbI, B3aUMOCBS3SIX Ye€JIOBEKa C MPUPOJTHON CpPEeAoi, O POJid XUMHH B
ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;



MO3HABATENbHBIE MOTHBHI, HAMPABIIEHHBIE HA TOJIYYCeHUE HOBBIX 3HAHUH 10 XUMHH, HEOOXOAUMBIC I OOBICHEHHUS
HAO0JII0OJAeMBIX TPOIIECCOB U SIBJICHUH, MO3HABATEIbHONW, MH(POPMAIIMOHHON M YMTATENHCKOW KYJNbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOW pabOThl ¢ YUYE€OHBIMHU TEKCTaMH, CIPABOYHOU JUTEPATYPOM, MOCTYNMHBIMHU TEXHUYECKUMU
cpeacTBaMu HHGOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpPEC K OOYYeHWI0 ¥ TIO3HAHUIO, JIO003HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpa30BaHMIO,
MPOEKTHOM W MCCIIEIOBATENbCKON NEATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANPABJICHHOCTH M YPOBHS OOy4YeHUS B
JaJbHEHUIIIEM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO, YCTAaHOBKM Ha 3J0pPOBBIN 00pa3
’KU3HU, OCO3HAHUE IOCJEACTBUI U HEMPUSTHE BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS alIKOTOJi, HAPKOTUKOB, KYypEeHHS),
HEO0OXOIMMOCTU COOJIIOICHUSI MPAaBUII OE€30MACHOCTH MPU OOpPAIIEHUH ¢ XMMUYECKUMHU BEILIECTBAMU B OBITY M peajbHOM
KU3HU;

5) TpyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUYECKOMY H3YUYEHHUIO MPOQPECCUil M TpyAa pazIuyHOro poja, yBaXKEHUE K TPYHAy U pe3ysibTaram
TPYJAOBOM AEATEIHLHOCTH, B TOM YHCIE HAa OCHOBE MPUMEHEHUs] MPEAMETHBIX 3HAHUW MO XUMHHU, OCO3HAHHBIM BHIOOP
WHJMBUAYAJbHOU TPACKTOPUHU MPOAOJIKEHUSI 00pa30BaHUS C YUYETOM JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEmHONH MPOo(EeCCHOHATLHON JEATENHPHOCTH U PA3BUTHUS HEOOXOIMMBIX
YMEHUM, TOTOBHOCTbH aJIalITUPOBATHCS B MTPOQPECCUOHATILHOM Cpelie;

6) 3K0JI0rN4eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH LEJIECO00Pa3HOE OTHOIIEHUE K MPUPOJIE KAK MCTOYHHUKY >KM3HU Ha 3eMJI€, OCHOBE €€ CyIIeCTBOBaHUS,
MOHUMAaHUE IICHHOCTH 3JI0pPOBOrO0 W 0Oe30macHoro oOpas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3HYEeCKOMY U TICUXMUYECKOMY 3/I0POBbIO, OCO3HAHME ILIEHHOCTH COOJIOJIEHUS MpaBui O€30MaCHOrO MOBEJACHUS MPH
paboTe C BEIIECTBAMH, a TAK)KE B CUTYAIUSAX, YTPOXKAIOIIUX 3JI0POBBIO U KU3HU JTHOJICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJIydYaeMmble NpPU U3YUYEHUM XHMUH, IS pEUIeHUs 3a]ay, CBSI3aHHBIX C
OKpY XKalolel MPUPOTHON CpeIoil, NJsi TOBBIIMICHUS YPOBHS HKOJIOTHYECKON KyJIbTYPBI, OCO3HAHUSA TJI00ATBHOTO
XapakTepa 3KOJIOTMUECKUX MpOoOJIeM U MyTed UX PEHICHHs MOCPEICTBOM METOJIOB XMMHUHU, IKOJIOTHUYECKOTO MBIIIICHUS,
YMEHHUsI pyKOBOJICTBOBATHCSI UM B [T0O3HABATEJIbHONW, KOMMYHUKATUBHON U COIMAILHON MTPAKTHUKE.



METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpenMeTHBIX Pe3yIbTaTOB BBACIISIIOT 3HAUUMBIC ISl POPMHUPOBAHUS MUPOBO33PEHUS OOIIEHAYIHBIC
MOHATHUS (3aKOH, TEOPUs, MPUHITUII, TUTIOTE3a, PaKT, CUCTEMA, MPOIECC, SKCIEPUMEHT U JAPYTOE€.), KOTOPBIE UCIIOIB3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpPEAMETaX U MO3BOJSIOT HAa OCHOBE 3HAHUN M3 3TUX NPEAMETOB (POPMHUPOBATH
MIPEACTaBICHUE O IICJIOCTHOM HAy4YHOHM KapTHHE MHpa, W YHHBEpCaJdbHbIC ydeOHBIC JECHCTBUSA (ITO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PETyJISITUBHBIE), KOTOpble o0OeclneunBaoT (POPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITCILHOMY
TJIAHUPOBAHUIO U OCYILIECTBICHUIO YUYEOHOM eI TEILHOCTH.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3zoBbie Jilornyeckue JaeiicTBUA:

YMEHUS MCIOJIb30BaTh MPUEMBI JJOTMUYECKOTO MBIIUICHUS MPU OCBOCHUHU 3HAHUMN: PACKPBHIBATH CMBICT XUMHYECKUX
MOHATUM (BBIACISTh UX XapaKTepHbIC MPHU3HAKH, YCTAHABJIMBATH B3aUMOCBSI3b C JPYTMMH TMOHSTUSIMHU), UCIIOJIb30BaTh
MOHATUS JUISl OOBSICHEHUS! OTIEIbHBIX (DAKTOB M SBJICHUM, BHIOMpPATh OCHOBAHUSI W KPUTEPUU I KiacCU(pUKAIUU
XUMHUYECKUX BEIIECTB W XUMHUYECKHX pEeaKIuid, yCTaHaBIWBAaTh IPUYMHHO-CIICICTBEHHBIC CBS3U MEXIYy OOBEKTaMHU
W3YUYCHUs, CTPOUTH JIOTHYECKHE pacCyXAcHus (MHAYKTUBHBIC, ACAYKTUBHBIC, IO aHAJIOTMH), JeiaTh BBIBOABI U
3aKJIFOYCHUS;

YMEHHE MPUMEHSAThH B MPOLIECCE MO3HAHUS MOHATUSI (TPEMETHBIE U METalpeAMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE)
MOJIENIA, HCIOJIb3yeMbl€ B XMMHHU, MPEOOpPa30BBIBATH IIMPOKO MPUMEHSEMbIE B XMMHUHU MOJICJIbHBIE TPEIACTABICHUS —
XUMUYECKUN 3HaK (CHMMBOJ JJIEMEHTAa), XUMUYecKas (opMysia W ypaBHEHHE XUMHUYECKOW pPEaKIMH — TPH PEIICHUH
y4eOHO-T03HABATENIBbHBIX 33/1a4, C YYETOM ITUX MOJICJIbHBIX MPEJACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC
MPU3HAKA HU3YyYA€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMHUUYECKUX PEAKIMU, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MPUYUHHO-CJIEJCTBEHHBIE CBSA3U M TPOTUBOPEUHNS B U3YUAEMBIX MPOILIECCAX U SABICHUSIX.

Ba3oBble nccienoBarejbcKkue 1eMCTBUSA:

YMEHHUE UCTI0JIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS, & TAK)KE B KAYECTBE OCHOBBI JIJIA
(dhopMuUpOBaHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIACHUN;

MPUOOPETCHUE ONBITa IO IIAHWPOBAHMIO, OPTaHM3allMM W IPOBEICHHIO YYSCHHYECKHX JKCIICPHUMEHTOB, YMCHHE
HaOII0JIaTh 3a X0JI0M IMPOIECCa, CAMOCTOSATEIIBHO MPOTHO3UPOBATh €ro pe3yIbTaT, (GOpMYJIUPOBATH OOOOIIEHHUS U BHIBOJIBI
0 pe3yJibTaTaM MPOBEEHHOTO OIBITA, UCCIEAOBAHHUS, COCTABIISITH OTUET O MIPOJICIAaHHON padoTe.



Pabora c undopmanueii:

yYMEHHE BBIOWpATh, AaHATM3UPOBATh U MHTEPIPETUPOBATh MH(OOPMAIIUIO PA3IMYHBIX BUIOB U (OPM IpEICTaBICHUS,
MONTy4aeMyl0 W3 pa3HbIX MCTOYHHUKOB (HAy4HO-TIOMYJISIpHAs JHUTEparypa XHMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIC
noco6wust, pecypcsl lHTepHETa), KpUTHUECKH OIICHUBATH MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OPMAILINIO;

yMEHHE MPUMEHSITh Pa3IUYHbIE METOAbl M 3alpoChl MPHU MOUCKE U O0TOOpe MHGOPMAlMU U COOTBETCTBYIOLIUX
JTAaHHBIX, HEOOXOUMBIX ISl BBITOJIHEHUSI YI€OHBIX U TTO3HABATEIIBHBIX 3a/1a4 ONpPeAeIEHHOr0 THIIA, TPUOOPETEHHUE OIbITA
B 00/IacTH HCIHONB30BaHUS HH()OPMANMOHHO-KOMMYHHKATHUBHBIX TEXHOJIOTH, OBJaJ€HHUE KYJIbTYPOH aKTHBHOTO
UCTIOJB30BAaHUSl PA3NIMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITENFHO BBIOMPATh ONTHMAIbHYIO (OpMY MpPEICTaBICHUS
nH(pOpMAITUU U WUTIOCTPUPOBATH pelllaeMble 3a/1a4M HECJIOKHBIMU CXEMaMU, TuarpaMMamu, ApyruMu hopmMamu rpaduku
U MX KOMOWHAIIUSMU;

yYMEHHE UCTIOIb30BaTh U aHAM3UPOBATh B MpoIlecce yUeOHON M UCCIIeIOBATENBCKOM NeATEIEHOCTH HHPOPMAITUIO O
BJIMSTHUH TIPOMBIIIJIEHHOCTH, CENTBCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAOIIEH IPUPOTHON CPEIbI.

KoMMyHnKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe 1eliCTBUS:

YMEHHsI 3a1aBaTh BOIIPOCHI (B X0J1€ quayiora u (WIn) JUCKYCCHHN) TIO CYIIECTBY 00CYKIaeMON TEMBI, (HOPMYITHPOBATH
CBOM IPEAJIOKEHUSI OTHOCUTEIHLHO BHITIOTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHHsI TIPEICTABIATh MOJTYYCHHBIE PE3YIbTaThl TO3HABATEIBHOMN JIEATEIBHOCTH B YCTHBIX U MHCbMEHHBIX TEKCTaX;
JieNlaTh TPE3CHTALUI0 PEe3yJbTAaTOB BBIIOJHEHUSI XUMHYECKOIO IKCIEpPUMEHTa (J1JabopaTOpHOrO OIbITa, J1a00paTOPHOM
paboTHI IO UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YICOHOTO MPOCKTA);

YMEHUsI Y4eOHOro COTpYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH I103HABATEIbHOW M HCCIEA0BATENHCKOU
JESITEIbHOCTH TIPY PEIICHWH BO3HHUKAIOMIMX MPOOJEeM Ha OCHOBE y4€Ta OOIIMX WMHTEPECOB M COTJACOBAHUS TO3HIIMNA
(obcyxnenus, 0OMEH MHEHUSIMHU, «MO3TOBbIE IITYPMbD», KOOPAUHALIUS COBMECTHBIX JECUCTBUH, ONpeaeeHNe KPUTEPHEB
TI0 OIICHKE Ka4eCTBA BBHITIOJHEHHOW pabOTHI U IpYTHE).

PeryjsiTuBHbIE YHUBepPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOATEIBHO OMPEENATh LEIN NEATEIbHOCTH, MIIAHUPOBATh, OCYIIECTBISATh, KOHTPOIUPOBATH U TPH
HEO0OXOIMMOCTH KOPPEKTUPOBAThH CBOIO JCSATENBHOCTD, BRIOMpaTh Hanbosee 3pPpeKkTuBHBIC CIOCOOBI peIeHUsT YIeOHBIX 1
MO3HABATENIbHBIX 3aJ[a4, CAMOCTOSITEILHO COCTaBIISATh HIIM KOPPEKTUPOBATH MPEUIOKCHHBIH anrOpUTM ACHCTBHIA TPH
BBITIOJTHEHUH 3a/IaHUH C YIETOM MOTyUeHHUsI HOBBIX 3HAHUI 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKINIX, OLIEHUBATh



COOTBETCTBHUE IMOJYYEHHOrO pe3yJibTaTa 3asBJIICHHOM LEJNM, YMEHUE MCIIOJIb30BaTh W AHAIU3UPOBATH KOHTEKCTBHI,
MpeiaraéMble B yCIIOBUM 3aJJaHUM.
NPEAMETHBIE PE3YJIbTATBI
B cocraBe mnpeAMETHBIX peE3ydbTaTOB IO OCBOEHHUIO O0S3aTEIbHOIO COJAEPKAHMS, YCTAHOBIEHHOTO JIaHHOMN
dbenepanbHOlt pabodeil mporpaMMoi, BBIJCISIOT: OCBOCHHBIC OOYYAIOIMMHUCS HAyYHBIC 3HAHUS, YMEHHUS U CIOCOOBI
JENUCTBUM, crieluPpUIecKue JIJIsl MPEeAMETHON 001acTH «XUMUS», BUIBI ACSITEIBHOCTH 0 MOJTYYEHUIO HOBOTO 3HAHMS, €TI0
HWHTEpIIpeTaluy, MPEeoOPa30BaAHUIO U MPUMEHEHUIO B PA3JIUYHBIX YUCOHBIX U HOBBIX CUTYaITUsIX.
K koHIy 00yueHus B 8 ky1acce npegMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTh
y 00y4arommuxcst yMeHU:
® PACKpBIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX IOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO,
CJIOKHO€ BEIEeCTBO, CMECh (OJHOPOAHAS ¥ HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCHUTENIbHAs aTOMHas |
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS. Macca, MaccoBas JOJISI XMMUYECKOTO 3JIEMEHTA B
COCIMHEHUH, MOJSPHBIA O0BEM, OKCHJ, KHUCIOTAa, OCHOBAaHUE, COJIb, 3JEKTPOOTPULATENBHOCTb, CTENEHb
OKHUCJICHHS, XMUMHYECKasi peakiusi, KiIacCU(pUKAIMSA PEaKIWid: PEaKIUu COCAMHCHHS, PEAKIMU Pa3IoKCHHUS,
peakiuy 3aMeIleHUs], PEaKIuu OOMEeHa, 9K30- U DHIOTEPMHUYECKUE PEaKIMH, TEIIoBoU 3¢ (dEeKT peakuuu, sSapo
aToMa, SJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTalb, paInyC aTOMa, XUMUYECKas CBs3b, MOJISIPHAS U HETIOJISIpHAS
KOBAJICHTHAsl CBS3b, MOHHAs CBsI3b, MOH, KATHOH, aHUOH, PAcTBOp, MaccoBas J0Js BellecTBa (MPOLIEHTHAas
KOHLIEHTpAaLusl) B paCTBOPE;
® JWUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHATHM U MPUMEHATH 3TU INOHATUS NHPU ONHUCAHUU
BEIIECTB U UX IPEBPALLCHUN;
® KCIIOJIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JIJIsi COCTaBJICHUS ()OPMYJI BEIIECTB M YPaBHEHUN XUMUYECKUX PEaKITHi;
® ONpEeNEeNsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIUWHEHHUSAX, CTENEHb OKHCJIEHHUS 3JEMEHTOB B
OMHApPHBIX COECIUHEHUSX, TPUHAIJIEKHOCTh BEIIECTB K ONMpPEAENEHHOMY KJacCy COECAUHEHUHN Mo ¢opmysam, BUJ
XUMUYECKOU CBs3U (KOBAJICHTHAS U MOHHAS) B HEOPTaHUYECKUX COCTUHECHUSX;
e packpsiBaTh cMbIci [leprnoanueckoro 3akona [[. . Menneneesa: 1eMOHCTpUPOBATh MTIOHUMAHUE MEPUOAUIECKON
3aBUCUMOCTH CBOMCTB XUMHUYECKHX 3JJIEMEHTOB OT MX IOJOXeHus B Ilepuonnueckon cucreme, 3aKOHOB
COXpPaHEHHS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHAa ABOTaIpo;



OIKCHIBATh U XapaKTepu30BaTh Tabanunyto popmy lleproanyeckoit cucTeMbl XUMHUYECKHX AJIEMEHTOB: pa3inyarh
MOHATUA «TJaBHas moArpymnmna (A-rpynmna)» u «mnodouynas noarpymnmna (b-rpymnmna)», maneie u 60ablIne TEPUOIbI,
COOTHOCUTH 0003HAUEHUs1, KOTOpbIe UMetoTCs B Tabuie «llepuoanueckas cuctema XuMu4eckux anneMenTos Jl. U.
MenpeneeBay ¢ UACIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l AJpa,
oO1L1ee YUCIIO 3JIEKTPOHOB U PACIIPEACIIEHHUE UX MO IEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTBHI, HEOPraHWYECKUE BEILECTBA, XMMHUYECKHE peakuuu (1o 4YHucily |
COCTaBYy yYaCTBYIOIIUX B PEAKIIMU BEIECTB, MO TEIIOBOMY 3D (PeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IWYHBIX KJIACCOB, MOATBEPXKAAs
ONKCAHKE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaYECTBEHHOI'O COCTABAa, BO3MOKHOCTU NPOTEKAHMS
XUMUYECKUX MPEBPAIICHUIN B PA3JINYHBIX YCIOBUSAX;

BBIYKCIIATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MACCOBYIO IO XHMHYECKOIO
3JIEMEHTA 10 (POopMyJie COeUHEHUs, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJUThH PACUETHI 110 YPABHEHUIO
XUMHUYECKOH peaKInu;

MPUMEHSATh OCHOBHBIE OIEpPAllMU MBICIUTEIBHOU NEATEIbHOCTH — aHallu3 W CUHTE3, CpaBHEHHE, 000O0IIeHHE,
CUCTEMATHU3alINI0, KJIAaCCU(UKALINIO, BBISBICHUE NPUUYMHHO-CIECICTBEHHBIX CBSI3€W — JJI1 W3Y4Y€HUs CBOMWCTB
BEIIECTB U XUMHUYECKHUX PEAKUUH, E€CTECTBEHHO-HAYYHBIE METOJbl IO3HAHUS — HAOIIOJEHUE, W3MEpPEHUE,
MOJIETUPOBAHUE, FIKCIIEPUMEHT (peaJIbHbIM 1 MBICIICHHBIN );

CJIEJIOBaTh MpaBWJIaM MOJb30BAaHUS XUMUYECKOW MOCYZ0N U 1abOpaTOpHBIM 000pYyIOBAaHUEM, a TAKXKE MpaBUIIaM
oOpallleHusi ¢ BEUIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIHUSMHU IO BBIIOJHEHUIO JaOOPAaTOPHBIX XUMHYECKHX
OMBITOB TIO TOJYYEHUI0O U COOMPAHMIO Ta3000pa3HBIX BELIECTB (BOAOPOAAa U KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OMPENCIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BEILIECTBA, IJIAHUPOBATh U MTPOBOJUTH XUMUYECKHUE
DKCIIEPUMEHTHI 10 PACHO3HABAHMUIO PACTBOPOB MIEJIOYEH M KHUCIOT C IOMOINBID HHIMKATOPOB (JIAKMYC,
benondranienH, METUIOPAHXK U IpyTHe).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC

Ne

HaumeHnoBaHue pa3/iesioB

KoanuyecTBOo 4acoB

KonTpoabHbie

IpakTnueckune

duekTpoHHbIE (LM pPOBbBIE)

n/n TeM MPOrpaMMBbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pasnea 1. [leppoHavyanbHble XUMHAYECKUE OHATHS
XuMus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
’ MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
YeJ0BeKa
12 BemecTBa 1 XuMudueckue 15 1 but6mmoreka [{JOK
’ peaxuuu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20

Pa3nea 2. BakHeilimme npeacTaBuTe Il HEOPraHUYECKUX BellecTB

)1 Bo3nyx. Kucnopon. [lonarue 6 bubnmnorexa [JOK

' 00 oKkcHaax https://m.edsoo.ru/7f41837¢
29 Bonopon. Ilonarue o xucimorax g 1 bubmuoteka [IOK

' M COIIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nuoreka [JOK

' OCHOBAHHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 1 1 bubmmoreka [JOK

HEOPTaHNYCCKUX COG,Z[I/IHGHI/Iﬁ

https://m.edsoo.ru/7f41837¢
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Hroro no paszneny 30

Paznen 3. Ilepuoaguueckuii 3axoH u [lepuoguveckas cucrema xummnueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBA3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

Ilepnonnueckuii 3aK0H U
31 [lepuoanueckast cucrema 7 bu6mmoreka [IOK
' XUMHUYECKHUX AemMeHToB [l. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHne atoma
XuMHUecKas CBS3b. Eu6 LIOK
noImoTexa
3.2 Oxmcnmres:Ho- 8 I https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBHBIC PEAKITUU
bubmuoreka [JOK
Hroro no paznery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa LIOK
p p https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68 4
[MTPOI'PAMME
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