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Pabouas mporpamma mo ydeOHOMY mpenmeTy «XHMHS» Ha YPOBEHb OCHOBHOTO OOIIETro
0o0pa3oBaHHUsl COCTaBJICHAa C Yy4eToM pabodeil mporpaMMbl BOCIHTaHHSA. BocmuraTtenbHbBIN
NOTEHIMAJ JaHHOTO Y4eOHOro Kypca OOecIeuMBaeT peaau3aliio OJaronpUSATHBIX YCIOBHUA IS
Pa3BUTHSI COMAIBHO 3HAYUMBIX OTHOIICHUH O0YYAIOMINXCS ¥ TIPEXKJIE BCETO IEJIEBBIX OPHEHTHPOB:

- YCTaHOBJICHHE JIOBEPUTENBHBIX OTHOWICHHHA C OOYyYaroIIUMUCS, CIIOCOOCTBYIOIIMX
MO3UTUBHOMY BOCHIPUSTHIO OOYYalOUIMMHUCS TPEOOBaHHM W MPOCHO YUYUTENs, MPUBICUCHHIO HX
BHUMaHHUA K OOCyKJaeMoil Ha ypoke uH(GOpMAIMM, AaKTUBH3ALMU WX [O03HABATEIBHOM
NeSITeIIbHOCTH;

- To0yX/ieHre O0y4aroIuXxcs COONMI0JaTh Ha YPOKE OOLICHPUHSATHIE HOPMBI MOBEIEHUS,
npaBuia OOHICHHS CO CTAapIIMMU M CBEPCTHUKAMH, TPHHIUIBI YYeOHOH IUCIMIUIMHBI U
CaMOOpTaHU3aINH;

- JIEMOHCTparusi 00y4aroIIUMHUCS TPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO TIOBEICHUS,
MIPOSIBIICHUST YETIOBEKOJIO0US U JAOOPOCEPAECYHOCTH UYepe3 MOA00pP COOTBETCTBYIONIUX 3aaad s
peLICHHS,

- TpUBICYCHHE BHUMAHHUS OOYYAIOMIMXCS K ILIEHHOCTHOMY AacHeKTy OOydJaromuxcs K
MOJIYYCHUIO 3HAHWH, HAJAKWUBAHUIO TIO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIICHHH HM3y4aeMbIX Ha
ypOKax sIBIICHWH, OpraHu3anus HuX padoTbl C TOJy4aeMOW Ha YPOKE COIMaIbHO 3HAYUMOMN
nHpopManuei;

- BKJIIOYCHHE B YPOK WTPOBBIX IMPOLEAYpP, KOTOPbIE MOMOTAIOT MOJACPKATh MOTHUBAIIUIO
00y4aromuXxcs K TMOJYYCHUIO 3HAHWN, HAJTAKUBAHHUIO MTO3UTUBHBIX MEXIIMYHOCTHBIX OTHOIIICHUH B
KJ1acce, MOMOTal0T YCTaHOBIICHHUIO T0OpOoXKenaTeIbHON aTMochepsl BO BpeMst ypoKa;

- TpUMEHCHHE Ha YPOKE MHTEPAKTHBHBIX (opM paboThl ¢ O00y4YaroIIUMUCS:
MHTEJUICKTYaJIbHBIX UTP, CTUMYJIUPYIOUINX TT03HABATEIbHYI0O MOTHBALIUIO O0YJarOIINXCS;

-  VHHUIUMUPOBAHME ¥  TOJJICPKKA  IPOCKTHO-UCCIICAOBATEILCKOM  JCATEIbHOCTH
00ydJaromuxcs;

- IpUMEHEHHE TPYNHoBOil pa®OThl WM PabOTHl B Mapax, KOTOpbIE ydaT OOydYaroLIMXCs
KOMaHJHON paboTe U B3aUMOJIEHCTBHUIO C JPYTUMHU 00Yy4atOIIUMUCS;

- HCIOJb30BAHUE BOCIUTATENbHBIX BO3MOXHOCTEW COJIepaHMA TeMbl 4Yepe3 Moadop
COOTBETCTBYIOIIUX 33J1a4 JJIsl PEIICHUSI.

COJEPKAHUE YYEBHOI'O ITPEIMETA «XUMMSA»

KJIACC

IlepBOoHa4Ya/IbHbIE XMMHYECKHE MIOHATHUS

[Ipenmer xumuu. Ponp XMMHUM B KM3HM YEJIOBEKa. XHUMHS B CHCTEME Hayk. Tema u
BelecTBa. Pu3nUecKue CBOMCTBA BEIIECTB. ArperarHoe coctosiHue Bemiect. [lonsTre o Meromax
MO3HaHMsI B XUMUH. YncThie BemecTBa U cMecu. CrocoObl pa3ieieHus CMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 37IeMEHThI. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpocThie
Y CIIO’KHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi popmyina. BaneHTHOCT, aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHass aToMHas Macca. OTHOCUTENbHasT MOJIEKYJIpHas Macca.
MaccoBast 10151 XMMUYECKOT0 JIEMEHTA B COCIMHEHNH.

KonuuectBo BeniectBa. Monbs. Mosnspraas macca. B3auMocBsi3b KOJTUYECTBA, MACCHI M YUCIIA
CTPYKTYPHBIX €IUHUII BemecTBa. Pacuérel mo popmynaM XuMHYECKUX COSTMHEHHH.

®u3nueckue M XHUMHUUYECKHE SIBICHHUS. XHUMHUYECKas peakuuss W €€ MPU3HAKU. 3aKOH
COXpaHEHHUsSI MacChl BEIIECTB. XMMHYECKHE ypaBHeHUs. Kiaccudukamus XUMHUYECKUX peaKIuit
(coenMHEHUS, PA3IOKESHHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuu sxcnepumenm.

3HAKOMCTBO C XHMHUYECKOW MOCYJIOH, MpaBWIaMU pPabOTHl B J1a0OpaTOpuu U NpuUEMamu
oOparieHuss ¢ Ja00OpaTOpPHBIM OOOpPYJOBaHUEM, HM3YYCHHE W ONHCAaHHE (PU3NUYECKHX CBOMCTB
00pa3Ii0B HEOPraHMYECKHUX BEIECTB, HaOmoaeHne Qu3ndecknx (IJIaBJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KUIEHHE M KOHJEHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYH,
NPOKAJIMBAaHUE METHON MPOBOJOKH, B3aUMOJCHCTBUE MeJla C KHCIOTOW) sIBIEHUH, HAOMOeHnE U



ONKCaHUE MPU3HAKOB MPOTEKaHWsI XUMHMUYECKHX peakuuil (pa3jloXeHHe caxapa, B3auMoJeiicTBue
CEpHOIl KHCJIOTBI C XJOpHIOM Oapusi, pasnoxxenue ruapokcuna meau (ll) mpu HarpeBanuwm,
B3aMMOJICHCTBUE Xele3a ¢ pacTBopoM cosit Meau (1), m3ydenue crocoOoB paszueneHus cMmecei (¢
MIOMOIIIBI0 MarHuTa, QUIBTPOBaHME, BHIAPUBAHKE, AUCTHIULALMA, XpoMaTtorpadus), MpoBeIeHHUE
OUYUCTKM IIOBAPEHHON COJM, HAOJIOJAEHHWE W ONMCAHUE pe3yJIbTATOB IIPOBEACHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHMSI MAaCcChl, CO3aHUE MOJIEIEN MOJIEKYJI (IIapOCTEPKHEBBIX ).

Ba:xuHeiinue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3znyx — cmech rasos. CocraB Bo3nyxa. Kuciopom — 2/€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenune kuciopoga B Mpupoje, GU3NUECKUe M XUMHUYECKHE CBOWCTBA (pPEaKIMU TOPEHUSs).
Oxcunpl. Ilpumenenue kucnopona. CrocoObl MOMy4eHUS KUCIOpoAa B JIaOOpaTOpUM U
npoMbIIIIeHHOCTH. KpyroBopor kucinopoaa B mpupoae. O30H — amioTponHas MOIUGPUKAIISL
KHCIIOpOJa.

TermnoBoit 3ddekr XuMHUYecKoll peakiuu, TEPMOXUMHUYECKHE YPAaBHEHHUS, 5K30- H
SHAOTEPMHUUYECKHE peakuuu. TOommmBO: yroab M MeETaH. 3arpA3HEHHE BO3[yXa, YCHIICHUE
NapHUKOBOTO 3 deKTa, pa3pyIIeHne 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe BemecTBo. HaxoxxaeHue Bogopoaa B npupoe, Gpusnueckue
¥ XUMHUYECKUE CBOICTBA, MPUMEHEHHUE, CIOCOOBI OMy4YeHus. KucmoThr u conu.

Mounsipabiii 00bEM ra3oB. PacuéTsl Mo XMMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoWicTBa BOoAbl. Bopma kak pactBopurens. PactBopsl. HacelleHHblE H
HEHaCBILICHHBIE pacTBOPHI. PacTBOpUMOCTS BeliecTs B Boze. MaccoBasi 10JIs BEIECTBA B pacTBOPE.
Xumuueckue cBocTBa Bonabl. OcHoBanus. Poib pacTBOpoB B mpupone U B KU3HU YEJIOBEKA.
KpyroBopot Bozb! B Ipupoze. 3arpsi3HeHue NpupoaHbIx Bod. OXpaHa U OYMCTKA NPUPOAHBIX BOJ.

Knaccudukanus Heopranmueckux coequHeHuidt. Okcunbl. Kiraccupukanus OKCHIOB:
cojeoOpa3zymonue (OCHOBHBIE, KUCIOTHbIE, aM(poTepHble) U HecoseoOpasyromue. Homenknarypa
OKCHJI0B. PU3NUECKHE U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydeHue okcuaos.

OcHoBanus. Krnaccupukanuss ocHOBaHMH: IMIENOYM M HEPAaCTBOPUMBIE OCHOBAHMSL.
Howmenknarypa ocHoBanmii. ®Pusnueckue M XHMHUYECKHE CBOWCTBAa OCHOBaHMU. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. @U3ndyeckue U XUMHUYECKHE
cBoMcTBa KUCIOT. Psan akruBHocTr MetainoB H.H. bexerosa. [lony4yenue kucior.

Conu. Homenknarypa coneil. @usnyeckue U XUMHU4Yeckue cBoicTBa cojeil. Ilomyuenue
coJien.

I'eneTnyeckas CBA3b MEXAY KJIACCaMU HEOPTaHUYECKUX COCITHMHEHUI.

Xumuueckuu 5Kcnepumenm:

KaueCTBEHHOE OINpeeNIeHne COJepKaHusl KUCIOpOoJa B BO3AYXE, MOJIy4eHHUE, COOMpaHUeE,
pacrio3HaBaHME M H3Y4YE€HUE CBOICTB KHCIOpOAa, HaOMIO/EHUE B3aMMOJEHCTBHS BELIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHS W MPEKpALIEHUs TOpeHus (moxkapa), O3HAKOMJIEHUE C
o0pa3iaMu OKCHIOB U ONHMCAHUE UX CBOWCTB, MOJTY4YEeHUE, COOMpaHHe, pacllo3HaBaHUE U U3yUCHHE
CBOMCTB Bojopoja (ropeHue), B3aumojeicTBre Bomopoaa ¢ okcuaom wmeau (1) (Bo3moxHO
UCITOJIb30BaHUE BHJIEOMATEPUANIOB), HAOMIOJeHHEe OOpa3loB BEIIECTB KOJIWYeCTBOM 1 MoOIb,
UCCIIeJIOBaHHE OCOOEHHOCTEM  pacTBOPEHHUS  BELIECTB C  Pa3IMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTalylaMH (HaTpUeM U KajblueM) (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPHAJIOB), HCCIIEIOBaHUE OOpa3Il0B HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KIACCOB,
HaOJI0/IeHue M3MEHEHUs OKpackd HHAWKATOPOB B pacTBOpax KHUCIOT M Iejoyel, u3ydyeHue
B3auMoJieiictBusa okcuna meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI, KUCIOT C METaJUIaMH, peaKIuii
HEHUTpaIM3al1y, IT0Jy4YEeHNE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJHOTO METaIa APYTUM M3
pacTBOpa COJIM, PEIICHHE OKCIEPUMEHTAIBHBIX 3aJad 10 TeMe «BaxHenmue Kiaccsl
HEOPraHUYECKUX COCAUHECHUN.



Iepuonuveckuii 3akon u Ilepuoauveckasi cucreMa XHMHUYECKHX 3JI€MEHTOB
JA.A. MenpaeneeBa. CtTpoeHue aroMoB. XuMHU4YecKass CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE peaKIlul

[TepBbie TOMBITKY KIaCCH(PHUKAIUN XUMUIECKUX AIeMEHTOB. [IoHATHE O TpyIax CXOIHBIX
3JIEMEHTOB (IIEJIOYHBIC M MIEIOYHO3EMEIbHBIE METaJUIbl, TAJIOTE€HbI, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3ytoT aM(pOTEPHBIE OKCHJIBI U TUAPOKCH/IBI.

Ilepuonuueckuii 3akoH. llepumoamyeckas cucrema xXumudeckux daeMentoB J[.H.
MengeneeBa. Koporkonepuoanas u anuHHONEpuonHas ¢opMbel I[lepuonnyeckoil crCTEMbI
xumudeckux neMeHToB .M. Menneneena. [lepuoast u rpynmbl. @U3HYECKU CMBICI HOPSAKOBOTO
HOMEpPA, HOMEPOB MEePUOJIa U TPYIIIIbI HIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sziep. M3otomnbl. DnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX
obosouek aromMoB TiepBbIXx 20 xmmuueckux dnemMeHToB [lepmommyeckoit cucremsr  J[..
MenneneeBa. XapakTepUCTHKa XUMHUYECKOTO AJIEMEHTa MO ero mnojokeHuro B Ilepuommueckoit
cucreme /.M. MeHnneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajilyca aTOMOB XMMHUYECKHUX AJIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMUYECKUX CBOMCTB IO IPYIINIaM U MEPUOIAM.

3nauenne Ilepromnueckoro 3akoHa u [leproandeckoil CUCTEMbl XHUMHUYECKHX 3JIEMEHTOB
JUIsl pa3BUTHA HayKu U nipakTuku. .M. MenaeneeB — yd€HbI U rpakJIaHUH.

XuMH4eckass  CBS3b. Kosanenthas (momnsipHast i HEMOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMHYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucnenus. OKUCTUTEIHLHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl okucaeHus
1 BoccTaHOBJICHUS. OKHCIIUTEIIN ¥ BOCCTAHOBUTCIIH.

Xumuyeckuil SKCnepumeHm:

M3y4eHre 00pa3lioB BEIIECTB METAJUIOB U HEMETAIIOB, B3aUMO/ICUCTBUE THAPOKCUIA [IMHKA
C pacTBOpaMH KHCJIOT M IIEJ0o4Yel, MPOBEACHHE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKlnii (TOpeHue, peakiuu pa3ioKeHUs, COSTUHEHUS).

Meorcnpeomemuvie ceazu

Peanuzanus MeXnpeIMETHBIX CBS3€H MpU U3YyYEHWHU XUMHUHU B § KJIACCE OCYIIECTBIISIETCS
yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX TMOHSATUN, TaK M TMOHSTHUM, SBIISIOIIMXCS
CHUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHOHAYYHOIO 1IMKJIA.

OO0mre ecTeCTBEHHOHAYYHbBIE MOHSATUS: HAyYHBIN (DAaKT, THUIOTE3a, TEOpHUsl, 3aKOH, aHAJIU3,
CUHTE3, Kiaccu(ukamus, TMepUOJUYHOCTh, HAOMIOJACHHE, JKCIEPUMEHT, MOJECIUPOBAHUE,
HU3MEpPEHHE, MOJICIb, SIBICHUE.

®u3nka: Marepus, aroM, D3JIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIHUJ, H30TOIBI,
pPaauoOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYCCKUU 3apsijl, BEIIECTBO, TeNo, O0O0BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, Ta3, (PU3NYECKUE BEIUYUHBI, CIUMHHIIBI U3MEPEHHs, KOCMOC, IIJIaHEeTHI,
3BE3161, ComHITE.

buonorus: porocunres, apixanue, bnochepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE TIOPOJIbI, MOJE3HbIE HCKOTIaEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

KJIACC

BewecTBo M XUuMHYecKasi peaK U

[lepnonnueckuit  3akoH. Ilepmoanueckas cucremMa XUMHYECKMX dyeMeHToB .M.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX JJIEMEHTOB
IEPBBIX TPEX NEPHOJOB, KalMs, KalbIUs U WX COCAUHEHUH B COOTBETCTBUM C IOJIOKEHUEM
2JIEMEHTOB B lIeproanyecko cucTeMe U CTpPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUIAbl XHMHYECKOW CBS3M. THUNBI KPUCTANIMYECKUX PEMIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAININYECKON PEIIETKU U BUIA XUMUYECKOH CBSI3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOPTaHMYECKHX BEIIECTB. XUMHUYECKHE CBONCTBA
BEILECTB, OTHOCAILIUXCS K Pa3IN4YHBIM KJIaCCaM HEOPTaHWYECKUX COCIMHECHMM, TCHETUYECKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccugukauss XUMHUYECKUX pEakIUi M0 pa3IMyHbIM IpU3HAKaM (IO YUCIY U COCTaBYy
Y4YacCTBYIOUIMX B PEAKIIUU BEIIECTB, 110 TEIIIOBOMY dPPEKTY, 10 U3MEHEHUIO CTENEHEH OKUCIEHUs



XMMHYECKHX IEMEHTOB, IO 0OPaTUMOCTH, M0 YYACTHIO KaTalIu3aTopa). JK30- U 3HIOTEPMUYECKHE
peaxkuuu, TEepPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTHe O CKOpPOCTM XMMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATUMBIX
XUMHUUYECKHUX peakuusx. [IoHsTHEe 0 TOMOreHHBIX U reTepOoreHHbIX peakuusax. [lonsrtue o katanuse.
[TonsATHe 0 XMMHUYECKOM paBHOBeCUHU. DaKTOPBI, BIUAIOIINE HA CKOPOCTh XUMUUYECKON peakluu U
[10JIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU, HJIEKTPOHHBIH OajlaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHUE YpaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuMii ¢ UCIOJIB30BAaHUEM METO0/1a JIEKTPOHHOT0 OanaHca.

Teopust JIEKTPOJIUTUUECKON IUCCOLMALUU. DJIEKTPOIUTHI U HENIEKTpoJauThl. KaTtnoHsl,
aHMOHBI. MexaHM3M JIUCCOLMAlUU BEIIECTB C Pa3IMYHbIMU BUIAMU XMMHUYECKOH cBsizu. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakiun moHHOro obMeHa. YcCIOBHS NMPOTEKAaHUs PEaKUUi HOHHOTO OOMEHa, IOJHbIE U
COKpalllEHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBOWCTBa KHUCIIOT, OCHOBaHUH M COJEHl B CBETE
npezcTaBiIeHuit 00 NIEKTPOIUTHYECKOH nucconumanuu. KauecTBeHHbIe peakiiui Ha HoHbI. [loHsTHE
O THJIPOJIN3E COJICH.

Xumuueckuu SKChepumMeHm:

O3HAKOMJICHHE C MOJEISIMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHMYEeCKUX BEIIECTB —
METaJUIOB M HEMETAJUIOB (rpaduTa U ajamasa), CJI0’KHBIX BELECTB (XJIOpHU1a HATPpUs), UCCIIeI0BaHHUE
3aBHCUMOCTH CKOPOCTH XHMMHYECKOH pEakIuu OT BO3ACHCTBHS PA3JIMYHBIX (HaKTOPOB,
UCCIICIOBAaHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, IIpolecca JUCCOLHUALMU  KHCIIOT,
miesnoue M cojiedl (BO3MOYKHO MCIIOJb30BaHME BHUJAEO MAaTEpUAOB), IPOBEJCHHE OIIBITOB,
WITIOCTPUPYIOIIMX IPU3HAKM MNPOTEKaHUs peakuuil HOHHOro oOMeHa (oOpa3oBaHME Ocajka,
BBIJICIICHUE Ta3za, 00pa30BaHUE BOJIBI), OIBITOB, HIUIIOCTPHPYIOUIMX IPHUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pEaKUUH (rOpeHue, peakluu pPas3lIoKeHHs, COEIMHEHMs), pPaCHO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIbI0 KAueCTBEHHBIX pEAaKIUil Ha HOHBI, pELICHHUE
DKCIEPUMEHTAIbHBIX 3a/a4.

HemeTajuibl U MX coeJUHEHUSs

OOmiass xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTpPOEHHUSI AaTOMOB, XapaKTEpHbIE
crenieHu okucieHus. CTpoeHune u (U3HYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XvMHYecKHe CBOMCTBA Ha MpuMepe Xjopa (B3aMMOAEWCTBHE C MeETaUIaMM, HEMEeTalllaMH,
menoyaMu). XaopoBoaopoa. ComnsiHast KMCIOTa, XUMHUECKUE CBOIMCTBA, MOJIYy4YEeHUE, TPUMEHEHHE.
JelictBue xJjiopa W XJIOPOBOAOPOJA HAa OpraHU3M 4YeJIOBeKa. BakHedmme XJIOpUIbl U HUX
HaXO0XJIEHUE B IIPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHue M (U3MYECKHe CBOMCTBAa MPOCTHIX BELIECTB —
KHCJIOpOJ1a U Cepbl. AJUIOTPONHBIE MOAU(DUKAIIMH KUCIOPOAa U cepbl. XMMHUECKHUE CBOMCTBA CEpHI.
CepoBoniopo1, cTpoeHue, GU3ndecKue U XMMU4Ieckue cBoiicTBa. OKCHABI Cepbl KaK MPeCTaBUTENN
KUCIOTHBIX OKcuaoB. CepHas Kkuciora, (uU3MYECKME U XHMMHYECKHE CBoOilcTBa (00mue Kak
NpeJCTaBUTENsl Kiacca KHUCIOT M crneuupuyeckue). XUMUUYECKHE pPEaKlnu, JIeXKallde B OCHOBE
MIPOMBIIIJIEHHOTO Crocoba mosydeHus cepHoi kuciothbl. [Ipumenenue cepHoit kuciotbl. Comu
CepHOM KHUCIIOTHI, KaUeCTBEHHAasl peaklus Ha cynbdar-uoH. HaxoxeHue cepsl U €€ COeJMHEHUH B
npupoje. XUMHUYECKOE 3arps3HEHHE OKpPY)KAIoIIeH cpeabl COEAMHEHUSMU cepbl (KHCIOTHbBIE
JIOX/IM, 3arpsI3HEHNUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeA0TBPAIICHUS.

OO6miass xapakTepucThUKa 3yeMeHTOB VA-rpynmbl. OCOGEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIECHUS. A30T, pacCpOCTpaHEHUE B IPUPoOe, GPU3NUECKUE U XUMUUECKUE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHUAK, ero ¢u3nyecKkue M XUMHUYECKHE CBOMCTBA,
noigydeHue u nupuMeHeHue. Coinm aMMOHHUS, HMX (U3MYECKME W XHMMUYECKHE CBOWCTBa,
npuMeHeHue. KauecTBeHHas peakuMs Ha HMOHBI aMMOHMs. A30THas KHCJIOTa, €€ IOJydeHue,
¢u3uueckue W XMMHUYECKHE CBOWCTBa (0OmIMEe Kak TpPEACTAaBUTENs Kjacca KUCIOT H
cneunduyeckue). lcrnonp3oBaHue HUTPATOB M COJEM aMMOHMS B KaueCTBE MHHEPaIbHBIX
ynoOpenuii. XuUMHUECKOE 3arps3HEHHE OKPYXKAIOMIEH Cpelbl COSAMHEHHUSIMH a30Ta (KUCIOTHBIC
JOKIIA, 3arpsi3HEHUE BO31yXa, MOYBbI U BoMoEMOB). Dochop, ammoTpomHbie MomudUKAAHA
docdopa, dusnueckue u xummyeckue cBoiictBa. Okcua ¢ocdopa (V) u dpocdopHas kuciora,



dbu3nYecKue W XHWMHYECKHE CBOWCTBa, moiydeHue. Mcmomb3zoBanue ¢GocharoB B KadecTBe
MHUHEpAJIbHBIX YI0OpEHUIA.

OO6mas xapaktepuctuka diemMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHSA. YTIIEPOJ, aUIOTPOIHBIE MOAM(DUKALNHU, PACHPOCTPAHEHUE B
npupoze, ¢puzndeckue U XMMU4Yeckue cBoicTBa. Ancop6uus. Kpyroopor yriepoaa B mpupofe.
Oxcuapl yriepoaa, ux (QpU3MUECKUe M XMMHUYECKUE CBOWCTBA, JICHCTBHE HA KHBBIE OPTaHU3MBI,
HOJy4eHHEe U NpUMEHEHHe. DKOJOIMYecKHe IpoOJeMbl, CBA3aHHble ¢ okcuaoM yriepona (IV),
TUIIOTE3a TI100aJIbHOTO MOTETJICHNUS KIMMaTa, MapHUKOBEIH 3¢ dekT. YronbHas kuciaora u e€ couu,
uX (U3MYECKUEe U XMMHUYECKHE CBOMCTBA, MOJIyueHHE M IpuMeHeHue. KadecTBeHHas peakuus Ha
kapOonatuonsl. VMcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO0341CTBE.

IlepBoHavanbHble MOHATUS OO OPraHUYECKUX BEILECTBAX KaK O COEIMHEHHUAX YIJepoja
(MeTaH, 3TaH, 3TUJIEH, AlleTUJIEH, YTAHOJI, TJMLEPHUH, YKCYCHas KucioTa). [IpupoaHble HCTOUHUKU
YIII€BOAOPOAOB (Yroiib, MPUPOIHBIN Ta3, HE(PTH), IPOAYKTH HX MepepaboTKu (OCH3MH), X POJIb B
ObITY M NpOMBILUIEHHOCTH. [loHATHE O OHMOJOrMYEeCKM BaXKHBIX BEILECTBAX: JKUpPaxX, OelKax,
yriaeBoJax — W HX POJIM B JKU3HM UeJoBeka. MaTepuanbHOEe €IMHCTBO OpPraHMYECKUX U
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, IOJyYeHHE M IPUMEHEHHE.
Coenunenus kpemHus B npupoae. Obume npejacrasieHus o6 okcuae kpemuus (IV) u kpemHueBoit
kuciore. CUIIMKATBI, UX UCIOIb30BaHUE B OBITY, B IPOMBIIUIEHHOCTU. Ba)kHelne cTpouTebHbIe
MaTepuaibl: KepaMHuKa, CTEKJI0, LEeMeHT, OeToH, xene300eToH. IIpoGiiembl Oe3omacHOro
MCIIOJIb30BaHUs CTPOUTEIBHBIX MAaTEPUAIOB B IIOBCEJHEBHOM KU3HU.

Xumuueckuii IKChepuMeHm:

U3y4eHHE O00pa3l0B HEOPraHWYECKUX BEILIECTB, CBOMCTB COJIIHOM KHCIOTHI, IIPOBEICHUE
Ka4eCTBEHHBIX pEaKIMi Ha XJOPHUJ-MOHBl M HAOJIIOJICHHE IMPU3HAKOB HX IMPOTEKAHMs, OIbITHI,
oTpaxarolye (QU3nYecKue U XMUMHUYECKHE CBOWCTBA TaJIOTEHOB U MX COEIMHEHUH (BO3MOXKHO
UCIMOJIb30BaHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C 00pa3lamMu XJIOpUIOB (TaJlOreHuoB),
O3HAaKOMJICHHE C o0pa3mamMu cepbl U €€ COeAMHEHMSIMH (BO3MOXKHO  HCIOJIb30BaHUE
BUJEOMATEpHUaOB),  HaOMIOJEHHWE  TIpolecca  OOYyrJMBaHMS ~ caxapa  1OJ  JeicTBUEM
KOHIEHTPUPOBAHHON CEpHOIN KHCIOThI, U3yYEHHE XHMMUYECKUX CBOWCTB pa30aBIEHHON CepHOI
KHCJIOTHI, NPOBEJCHWE KAueCTBEHHOM peakuuu Ha Cyib(aT-uoH M HaOIroJeHue INpHu3Haka eé
IPOTEKaHUs, O3HAKOMJIEHHME € (U3NYECKUMHU CBOWCTBaMHU a30Ta, ¢ocdopa W MX COECTUHEHHM
(BO3MOKHO HCIIOJIb30BaHME BUAEOMATEPHAJIOB), 0Opa3laMHu a30THBIX U (HOCPOpHBIX yaoOpeHuil,
noJlyueHue, cobrpanue, paclio3HaBaHuE U U3y4yeHUE CBOMCTB aMMHUaKa, IPOBEIEHUE KaUeCTBEHHbIX
peakuuii Ha MOH aMMOHUS U GochaT-MOH U U3ydeHHE MTPU3HAKOB UX NMPOTEKAHUs, B3aUMOECHCTBIE
KOHIEHTPHUPOBAHHON a30THOW KHUCIIOTHI C MeIbI0 (BO3MOXKHO HCIIOJIb30BAHUE BHUIEOMATEPUATIOB),
U3y4eHHe MOJeNell KpHCTAIMUYEeCKUX pPeHETOK anMasa, rpadura, ¢ysuiepeHa, 03HaAKOMJIEHHE C
IpOLEecCOM aAcopOLMU pPAacTBOPEHHBIX BEUIECTB AKTHUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
NpOTHBOra3a, MOJy4YeHUe, coOMpaHue, paclio3HaBaHHE W H3y4YEHHE CBOWMCTB YIJIEKHCIIOTO rasa,
MIPOBEJICHNE KayeCTBEHHBIX peaklMii Ha KapOOHAT M CHJIMKAT-WOHBI U M3y4EHHE MPU3HAKOB HUX
IIPOTEKaHUsl, O3HAKOMJIEHME C NPOAYKIMEH CHJIMKATHOM IPOMBIIIJIEHHOCTH, pPEIIEHUE
HKCIIEPUMEHTAIBHBIX 337134 10 TeMe «BaxkHellle HeMeTaIbl U UX COeTMHEHUS.

Metanibl M X COeIMHEHUS

OO61mast XxapakTepuCTUKAa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX MOJOXKEHUS
B Ilepuoanueckoil cucreme xumudeckux syeMeHToB J[.M. MenzeneeBa U CTpOEHUsS aTOMOB.
Crtpoenue wmetauioB. Mertaminueckas CBA3b M METAIMYECKas KpUCTaIMYeckas peniérka.
ONEKTPOXUMHUYECKUH psAJ HanpsokeHud MetaioB. PU3NuUecKHe M XMMHYECKHE CBOMCTBA
MeTaiioB. O61mue crnocoob! MOTyYEHHs] METAJIOB.

[ToHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CHOCOOBI 3alUTHI MX OT KOppo3uH. CIuTaBbl
(cranp, 9yryH, TIOpaTIOMUHUN, OpPOH3a) M UX TPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH.

[{esrounble MeTasUIBL: NTOJI0KEHUE B [lepuogudeckoi cucteMe XMMU4eCKUX 1eMeHToB J[. M.
MeneneeBa, CTpoeHHE UX aTOMOB, HaXx0XIeHHE B npupojae. Pusnueckue 1 XUMHUYECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATpUs U Kanud. IIpuMeHeHne menouHbIx
METAJUIOB U X COEIUHEHUMN.



[IlenoyHoO3emMeNbHBIE METAIIIBI MArHUN M KaJbLMii: moJjioxkeHue B [leproanueckoit cucreme
xuMudeckux anemeHtoB J[.M. MeHnneneeBa, CTpo€HHE HX aTOMOB, HAXO0XXJICHUE B MPUPOJIE.
®dusndeckue M XMMHYCCKHE CBOMCTBA MarHWs W KajablMsa. BaxkHeWnme coeIuMHEHHS KaJabIHs
(oxcun, ruapoKcu, cosn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nosoxenue B Ilepuonnueckod cucteMe Xumuyeckux anemeHto JI.A.
MenieneeBa, CTpoeHUE aTOMa, HaXOXJeHUE B mpupojae. Puznyueckrue M XUMHUYECKUE CBOMCTBA
amroMUHMS. AMGPOTEpHBIE CBONCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Kene3o: mnosoxenne B Ilepuoguueckoil cucremMe XuUMUYecKuX dnemenroB .M.
MenneneeBa, CTpOCHHE aToMa, HaxoXxiAcHUE B mnpupoje. dusndyeckue M XMMHUYECKHE CBOWCTBA
xene3a. Okcunpl, rugpokcuasl u conu keneza (I1) u sxemeza (I1), ux cocras, cBoiicTBa u
MOJTyYCHHE.

Xumuyeckuil 9KcnepumeHm:

03HAaKOMJICHHE ¢ 00pa3liaMyd METAJIJIOB U CILIABOB, UX (PU3NYECKUMH CBOMCTBAMU, U3yUEHHUE
pe3yJIbTaTOB KOPPO3HH METAIOB (BO3MOXKHO HCIOJIB30BaHUE BUACOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICCTBUSL  OKCHMJA KalblUsl HM HATpus C BOJAOM (BO3MOXKHO  HCITOJIb30BaHHE
BUJICOMATEPHAIIOB), HCCJICJIOBAHHE CBOMCTB KECTKOM BOJBI, IMpoIllecca TOPEHHsS Kejie3a B
KHCJIOPOJie (BO3MOKHO HCITOIb30BaHKUE BHUICOMATEPHUAIIOB), TPU3HAKOB MPOTEKAHUS Kauye€CTBEHHBIX
peakuuii Ha MOHBI (MarHus, KaublMs, allOMUHUS, LMHKa, xene3a (II) u xenesza (M), meau (ID),
HaOJIOJICHUE M ONHMCAaHWE MPOIECCOB OKpAIIMBAaHUS TUIAMCHH MOHAMU HATPHS, KAIWS W KaJIbIIHS
(BO3MOYKHO HCITOJIb30BAHUE BHUICOMATEPHAIIOB), UCCIICIOBAaHUE aM(OTEPHBIX CBOWCTB THIPOKCH]IA
QTIOMUHMS M TUAPOKCHJIA IMHKA, PEUICHHWE JKCIIEPUMEHTAIbHBIX 3aJad 1o Teme «BakHenmuie
METaJUIbl U UX COCIHHCHUS.

XMMUA ¥ OKpPY:KAOLIAs cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOW JKU3HHU 4YelIOBEeKa. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. I[lepBas momomp 0pH XUMHYECKHX OXKOrax u
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHNE OKPYKaoIIeH cpeinl (MpeaesibHas JOMyCTUMash KOHIICHTpaIUs
Beriects (nanee — [1/1K). Pons xuMuu B pemieHU# SKOJI0THYECKUX TPOOIIEeM.

Xumuueckuul sxcnepumenm:

M3y4eHHe o0pa3IoB MaTepHalIOB (CTEKIIO, CIUIaBbl METAJUIOB, TIOJMMEPHBIE MaTEPHUAIbI).

Meorcnpeomemuvie ceazu

Peanuzanus MexXnpeIMETHBIX CBSI3€M MpPU M3YyYEHUU XUMHUU B 9 Kiacce OCYIIECTBIISIETCS
Yyepe3 HUCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK W MOHATHUM, SBIISIOIIUXCS
CHUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHOHAYYHOIO 1IMKJIA.

OO0me ecTecTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIM (DAKT, TUIIOTE3a, 3aKOH, TEOPHs], aHATU3,
CUHTE3, Kiaccu(ukanus, TMNePUOJUYHOCTh, HAOIIOJACHHE, OKCIEPUMEHT, MOJEIHpPOBAHUE,
WU3MEPEHHE, MOJIENb, SIBJICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPUAITHI.

®usnka: Marepus, aroM, O3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJA, H3O0TOIIbI,
PaIMOaKTUBHOCTh,  MOJIEKYyJa, JJCKTPUUYCCKUM  3apsAll, TMPOBOAHUKH, TOJYIPOBOIHUKH,
TUDIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeNo, O0BbEM, arperaTHoe COCTOSHHUE BEIIeCTBa, Tas,
pacTBOp, pacTBOPUMOCTh, KPUCTAJUTMYECKAsT PEMIETKA, CIUIAaBhl, (PU3MUECKHE BETUUNHBI, ¢IUHHIIBI
M3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHILE.

buonorust: ¢orocunres, abixanue, Ouochepa, IKOCHUCTEMa, MHUHEpaibHbIe yI0OpEeHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TOPOAbI, OJIE3HbIE UCKOMIaeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHBI OCBOEHUSA
YYEBHOI'O IPEJIMETA «XUMMSI»
JIMUHOCTHBIE PE3YJIbTATbBI
JIM9HOCTHBIE pe3yNbTaThl OCBOCHHUS TMPOTPAMMBl OCHOBHOTO 0OIIero o0pazoBaHUs
JIOCTUTAIOTCSl B X0JI€ OOYYCHHS] XUMHH B €IMHCTBE YYCOHOW W BOCTIHMTATEILHOW NESITCIHHOCTH B
COOTBETCTBUU C TPAAUIMOHHBIMU POCCUUCKUMH COLIMOKYJIBTYPHBIMU M 1yXOBHO-HPaBCTBEHHBIMU



LEHHOCTAMHU, MPHUHATHIMH B OOLIECTBE MpaBUJIaMH M HOpPMamMH TOBEJIEHUS U CHOCOOCTBYIOT
poIeccaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI U COIIMATU3AIINN 00 yJaIOITIXCA.

JIM4HOCTHBIE PpE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAlOMIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX IEHHOCTHBIX OpPUEHTAIMH M pACHIMPEHHUE OIbITA JEATEIILHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

NATPHOTUYECKOT0 BOCTIUTAHUSA:

IIEHHOCTHOTO OTHOIICHHS] K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUSl 3HAYCHMUS] XUMHYECKOW HAayKd B JKH3HH COBPEMEHHOro oOOIIecTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW WH(POpPMAIUEH O MEPEeIOBBIX TOCTHIKEHHUSX M OTKPBITHIX
MHUPOBOH U OT€UECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoicTBEe MHpa
1 00IIECTBA;
rPa’*KAAHCKOI0 BOCIIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOH, Yy4yeOHO-
MCCJIEI0BATENbCKOM, TBOPUYECKON M JIPYrHUX BUIAX JAESITEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3zHOM
COBMECTHOHM JI€ATEIbHOCTH IPHU BBINOJIHEHUU Y4E€OHBIX, MO3HABATEIbHBIX 3334, BBIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IaHUM YYCOHBIX TTPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIH B MPOIIecCe dTON y4eOHOM NesTeIbHOCTH, TOTOBHOCTH OLICHHUBATH CBOE MOBEACHHE
Y TIOCTYIIKM CBOMX TOBAPHINEH C MO3UIIUMA HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCIIEACTBHI MOCTYIIKOB;

LHEHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHUYECKHE  TPEJCTABICHUS O  BEHIECTBE M XMMHYECKOM  peakIluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKU M COCTABIISIIOIIME OCHOBY IS
MOHUMAaHHUS CYITHOCTH HAay4YHOW KapTHUHBI MUPA, MPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS TPUPOJIBI, B3AUMOCBS3SIX YENOBEKa C MPUPOAHON CPEOi, O POJH XMUMHH B MO3HAHUH
ATUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHUBBI, HAIlPaBJICHHbIE HA IMOJYYEHUE HOBBIX 3HAHUW 1O XUMUH,
HEOOXOAUMBIE i OOBSICHEHHS HAOMI0IaeMbIX TMPOIECCOB W SIBJICHUM, IMO3HABATEIHHOM,
MH(OPMAIIMOHHON M YUTATEIbCKON KyIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSATEIHHONU PabOTHI C
y4eOHBIMU TEKCTaMM, CIPABOYHOM JIUTEPATypOH, TOCTYIMHBIMH TEXHHUUYECKUMHU CPEJCTBAMU
WH(OPMAILIMOHHBIX TEXHOJOTUH; UWHTepec K OOYYEeHHI0O M TMO3HAHUIO, JIOO03HATEIHHOCTH,
TOTOBHOCTb M CITOCOOHOCTH K CaM000pa30BaHUI0, TPOSKTHOM M UCCIIEI0BATEIbCKOM NeATEILHOCTH,
K OCO3HAHHOMY BBIOOpY HANPaBICHHOCTH M YPOBHS 00Y4YE€HHUS B JAIbHEUIIEM;

(opMHUpPOBaAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTHU >KM3HU, OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 3JI0POBBIM 00pa3 KW3HH, OCO3HAHWE TIOCIEJACTBUNM M HEMPHUSATHE BPEIHBIX MPHUBBIUEK
(ynotpeOneHusi auKoroiis, HApPKOTHUKOB, KYPEHHs), HEOOXOJUMOCTH COOIIOACHHS TPaBUI
0€30MacHOCTH MPU OOPAIEHNN ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U pEATbHON KU3HU,
TPYAOBOr0 BOCIIUTAHMSA:

WHTEPEC K MPAKTHICCKOMY H3YUYCHHIO Mpodeccuii M Tpyaa pa3audHOro poja, yBaKCHHE K
TPYLly U pe3yJibTaTaM TPYJOBOH JE€ATETbHOCTH, B TOM YUCJIE Ha OCHOBE MPUMEHEHHUSI MPEAMETHBIX
3HAHWH 110 XUMHH, OCO3HAHHBIN BHIOOP WHIWBUIYATLHON TPACKTOPUH MPOJIOJDKEHUSI 00pa30oBaHUs
C y4€TOM IHUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, yCIEeNHON MPOPECCHOHABHON JIEATEILHOCTH U Pa3BUTH HEOOXOJIUMBIX YMEHHH,
TOTOBHOCTb aJalITHPOBATHCS B MPOPECCHOHATBHOMN CpPE/IE;

IKOJIOTHYECKOT0 BOCIIUTAHMS:

9KOJIOTUYECKH IIeJIeCO00pa3Hoe OTHOIICHUE K MPUPOJEC KaK MCTOYHHKY KU3HH Ha 3emiie,
OCHOBE €€ CyYIIECTBOBAHMs, MOHMMAaHUE IIEHHOCTH 3JI0pOBOTO W Oe3omacHoro oOpa3a >KW3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICHXUYECKOMY 37J0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOJICHUS TPaBHJI OE30MAaCHOTO TMOBEACHUS MPH padOTe C BEIIECTBAMH, & TAaKKE B
CUTYaIUSAX, YTPOXKAIOLUIUX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4aeMble MPU U3YYEHUU XUMUH, JUI PEeLIeHUs 3a/1ad,
CBA3AHHBIX C OKPYXKAIOIIEW MPUPONHOM CPENOU, I IOBBIIICHUS YPOBHSA 3KOJOTMYECKOU
KYJIbTYpPbI, OCO3HAHUS TJ00AJTbHOIO XapakTepa 3KOJOTHYECKHX MpoOJieM U MyTell X pelleHus



IIOCPEACTBOM METOZOB XHUMHH, HKOJOIMYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBAaTbCS MM B
[I0O3HABATEJILHON, KOMMYHUKATUBHOM U COLIUAJILHOM IIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTampeaMETHBIX PE3YJIBTaTOB BBLICISIOT 3HAYUMBIC ISl (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIlIEHAayYHble MOHATHUS (3aKOH, TEOpHS, MPHUHIMI, TUIOTe3a, (akKT, cucTeMma,
MPOIIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUM U3 3THUX IpeaMeToB (OPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEpCAbHBIC yueOHBbIC IeHCTBUSA (IIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHbIC, PEryJIsSTHUBHBIE), KOTOphIe OOeCHeunBaloT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUIAHUPOBAHUIO M OCYIICCTBICHUIO YIeOHOU e TEIILHOCTH.

Ilo3naBaTe/bHBbIE YHHBEPCAJbHbIE Y4eOHbIE [1eiicCTBUS

Ba3oBble Jlornueckue aeiicTBUA:

YMEHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPU OCBOCHUU 3HAHMIM:
pPacKpbIBaTh CMBICT XMMHYECKHUX MOHITHH (BBLACNATh UX XapaKTEpHbIC MPU3HAKHU, YCTAaHABIUBAThH
B3aMMOCBSI3b C JPYTHMH TIOHATHSMH ), UCTIOIB30BaTh MOHITHS JJII OOBSICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUW, BBIOMPATh OCHOBAHMS W KPUTEPUH I KIacCU(PHUKAIUU XUMHUYECKHX BEIIECTB M
XUMHUYECKHX PEAKIHiA, yCTaHABIMBATh MPUIMHHO-CIICJCTBEHHBIC CBS3M MEXAY OOBCKTAMU
U3YYEHHUS, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHBIC, IETYKTUBHEIE, 10 aHAJIOTUH), J1e1aTh
BBIBOJIbI U 3aKJTFOUCHUS;

YMEHHE MPUMEHSITh B TMpOIlecce MO3HAHUS MOHATUSA (IPEeIMETHbIE UM METaNpEeJAMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIIOIb3yEMbIE B XHMHH, MPEOOPa3OBBIBATH IIUPOKO
MPUMEHSEMbIE B XHUMHH MOJENbHbIE MPEICTaBICHUS — XUMUYECKUH 3HaK (CHMBOJ 3JIEMEHTA),
XUMHYecKass QopMmyiaa W ypaBHEHHE XUMHUYECKOW pEaKIUU — TMPH PEHICHHH Y4eOHO-
MIO3HABATEJIbHBIX 33/a4, C YUYETOM TUX MOJENbHBIX IPEICTABICHUN BBISBISATh U XapaKTEpU30BaTh
CYIIIECTBEHHBIC NMPU3HAKUA U3YyYaE€MbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEAKIIUH,
BBISBJISITH OOIIHME 3aKOHOMEPHOCTH, IPUYUHHO-CIICCTBEHHBIE CBS3H U MMPOTUBOPEUUS B U3YIaEMbIX
MpoIIeccax U SBJICHUSIX.

ba3zoBble ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KadecTBe OCHOBBI s (OPMUPOBAHMSI THUIMOTE3bl MO TMPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpUOOpEeTEHUE OMbITa MO IUIAHUPOBAHHIO, OPraHM3AIlMM U MPOBEICHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOJIOAATh 3a XOJIOM MpPOIecca, CaMOCTOSITEIHLHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (QopMyaupoBaTh O00O0OIIEHUS W BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO OIbITa,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

PabGora ¢ nunopmaumeii:

yMEHHUE BBIOUpATh, AHAIM3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIMIO PA3IMYHBIX BHJIOB
U QopM MpeACTaBICHUS, MOIyYaeMy0 U3 Pa3HbIX UCTOYHHKOB (HAYyYHO-TIOMYJISpHAS JHUTEpaTypa
XUMHYECKOTO COJIep KaHusl, CIIPAaBOYHBIE TTOCOOHs, pecypchl MHTEpHETa), KPUTHIECKH OIICHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAITHUIO;

yMEHHUE MPUMEHSTHh Pa3IMYHbIe METOIBI M 3aMPOChl MPU MOUCKE U 0TOOpe MHMOpMAIUU 1
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX JJISl BBIMIOJHEHUS YYEOHBIX M MO3HABATENIBHBIX 33]a4
OTNpeNeNEHHOTO THIIA, TMPUOOPETEHHE OIbITa B OOJACTH HCIOJIB30BaHUS WH()OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAJICHUE KYyJIbTYpOHM AaKTHBHOTO HCIIOJIb30BAHUS PA3IMYHBIX
MMOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAJbHYIO (OpMy TpeACTaBICHUS
uH(pOpMAllMM W WJUTIOCTPUPOBATH peIIaeMble 3a/ladyll HECJIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduku U UX KOMOMHAIUSAMU;

YMEHHE WCIOIb30BaTh W AHAIU3UPOBATH B TMpolecce Y4eOHOM M HCCIIEeI0BATEIHCKON
JEeSATENIbHOCTH UH(MOPMAIIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIbCKOTO X035HCTBA U TPAHCIIOPTa Ha
COCTOSIHHE OKPYKAIOUIEN MPUPOJHOM CPEIBL.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUA:



yMEHHE 3a/JaBaTh BOMPOCH (B Xoja€ auamora u (WIU) JUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli  Tembl, (OPMYITUPOBATH CBOM MPEAJOKEHUS OTHOCHTEIHHO  BBITIOJHCHHUS
MPEJI0KEHHOM 3a/1a4u;

MPHOOPETEHUE OIBITa IPE3CHTAIIMH PE3YJIbTATOB BBHITIOJHEHUSI XMMHUECKOTO IKCIIEPUMEHTA
(J1abopaTopHOrO OmbITa, JTA0OPATOPHOU PabOTHI MO MCCIEIOBAHUIO CBOMCTB BELIECTB, Y4eOHOTO
IIPOEKTA);

3aMHTEPECOBAaHHOCTb B COBMECTHOM  CO  CBEPCTHHKAMHU  [O3HABaTEJIbHOH U
MCCJICIOBATEIILCKOM ACSITEFHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4&éTa 00X
MHTEPECOB U COTrJacoBaHUs MO3ULUN (0OCYKIeHHS, OOMEH MHEHHUSIMHU, «MO3TOBBIC IITYPMbI»,
KOOPJMHAIIHSI COBMECTHBIX JIEHCTBHM, OMPEICIICHHE KPUTEPHUEB TI0 OI[EHKE KaueCTBA BHIMIOTHECHHON
paboTHI U IpyTHE);

PeryisiTUBHbIE YHUBEpPCAJIbHBIE yUeOHbIE IeiiCTBUS:

YMEHHE CaMOCTOSITEIILHO OMPEICNATh IeNId eATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTEIbHOCTh, BBIOMpPATh Hanbosee
a¢deKTHBHBIE CTIOCOOBI PEIICHUS YUYeOHBIX M MIO3HABATEIBHBIX 33]]a4, CAMOCTOSTEIIBHO COCTABIISTh
WIH KOPPEKTHPOBATh MPEAIOKEHHBIN aNrOpUTM JSHCTBUI MpPU BBHIMOJIHEHUH 3a/laHUil C Y4ETOM
MOJTyYCHUsI HOBBIX 3HAHWUH 00 HM3ydaeMbIX OOBEKTaxX — BEMIECTBAX M PEAKIHIX, OICHUBATH
COOTBETCTBUE TMOJNYyUEHHOTO pe3yiabTaTa 3asBICHHOW IIeM, YMEHHE HCIIOJIb30BaThb U
AHAIM3UPOBATH KOHTEKCTEHI, IPE/JIaraeMbIe B YCIIOBHH 3a/IaHUH.

NPEIMETHBIE PE3YJIbBTATbBI OCBOEHHMs VYYEBHOI'O IIPEAMETA
«XHUMMUA»

B cocraBe mpenMeTHBIX pPE3yJIbTATOB IO OCBOCHHIO O0OS3aTCIILHOTO  COJCPIKAHMS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOd paboueld mpOrpaMMoil, BBIACISAIOT: OCBOCHHBIE
OOyJalImUMUCS HAy4YHbIC 3HAHUS, YMEHHS M CIOCOOBI JIEHCTBUH, cHenupuYecKue Jyis
MpeIMETHOW 005acTu «XUMHUSA», BUABI ACSITENBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEpIpETaIHy, TPeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAIlHsX.

KJIACC

[TpenmerHble pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxaTb C(HOPMHPOBAHHOCTH Y
00y4aromuxcsi yMEHUM:
®  pacKphIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHSTHNA: aTOM, MOJIEKYJIa, XUMUUYECKUIN DJIEMEHT,
IPOCTOE BEIECTBO, CIIOKHOE BEIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BAJIEHTHOCTH,
OTHOCHUTEIIbHAsl aTOMHAasi U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasi JI0JI1 XMMMYECKOI'O 3JIEMEHTa B COCIMHEHHM, MOJISPHBIM 00BEM, OKCHA, KHCIOTa,
OCHOBaHHUE, COJIb, JJIEKTPOOTPHUIATEILHOCTb, CTENEHb OKUCIEHMs, XHUMHUYecKas peaxius,
KJaccu(uKalus peakiyid: peaklud COCTUHEHHUs, PEaKIHMH Pa3JI0OKEeHMs, pPEaKkIMH 3aMelleHus,
peakuu oOMeHa, 9K30- M SHIAOTEPMHUYECKHE PEaKINH, TeIIoBOM 3¢ (deKT peakuuu, sIpo aToMma,
AIIEKTPOHHBIN CIIOM aToma, aToMHas OpOHTalb, pPaAUyC aToMma, XUMHUYECKas CBsS3b, MOJSPHAs U
HenoJisipHasi KOBaJ€HTHAas CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH, PAacTBOp, MaccoBas J0Jid
BeIecTBa (IPOLIEHTHAs! KOHLEHTPAIMs) B paCTBOPE;
®  JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH U NMPUMEHATH 3TH TOHSATHS
IpU ONUCAaHUM BEIIECTB W UX IMPEeBpallleHUuH; HCHOJIb30BaTh XMMHMUYECKYI) CHUMBOJIUKY IS
cocTaByIeHUs] (JOPMYJI BEIIECTB M YPAaBHEHUI XMMHUYECKUX PEAKLIUH;
e  OIpenensaTh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTENEHb OKUCICHUS
AJIEMEHTOB B OMHApPHBIX COEIUHEHMSX, MPHUHAUIEKHOCTb BELIECTB K ONPEACIEHHOMY KIlaccy
coeMHEeHuH 1o (Gopmynam, BUI XUMHUECKOW CBA3M (KOBaJEHTHas M MOHHAs) B HEOPraHMYECKHX
COETMHEHUSIX;
e packpeiBaTh cMmbIcn [lepuoanueckoro 3akona J[.M. MeHngeneeBa: IE€MOHCTPUPOBATH
NIOHMMAHHE TNEPUOANYECKON 3aBUCUMOCTH CBOWMCTB XMMUYECKUX AJIEMEHTOB OT UX IOJIOKEHHS B
[Teproanueckoil cucTeMe, 3aKOHOB COXPAHEHMs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YYEeHHs, 3aKOHAa ABOTaJpo; ONUCHIBATh M XapaKTEpU30BaTh TAOIUYHYIO (HopMy
[Tepuonuyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATHUS «riaBHas noarpynmna (A-
rpynmna)» u «mobouyHas noarpynmna (b-rpymnmna)», Manbie ¥ OOJbIINE MEPUOIBI, COOTHOCUTH



0003Ha4YeHusI, KOTopble UMeloTcs B Tabmuue «llepuonnueckas cucTeMa XMMHUYECKHX SJIE€MEHTOB
J.W. MenneneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKaMH CTPOEHUS aTOMOB XMMHYECKHMX 3JIEMEHTOB
(cocraB u 3apsn snpa, 00IIee YUCIIO0 AIEKTPOHOB M pacipeiesieHue UX 10 AJICKTPOHHBIM CJI0SIM);

e  iIaccu(pUUIMPOBATH XUMHUECKUE FJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKUE PEaKIUH
(10 YMCITy ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY 3(deKTy);

e  XapakTepu30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPK/J1asl OMUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHHMM COOTBETCTBYIOIIHMX XUMHYECKHX
peaKIuii;

® [POTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKHUX [TPEBPALLEHUI B pA3JIMYHbIX YCIOBUSX;

®  BBIYUCIATH OTHOCUTEIIbHYIO MOJEKYJSPHYIO U MOJSIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHYECKOTO dJieMEHTa Mo (opMyse COETUHEHHUsS, MacCOBYIO JOJIO BEIIeCTBa B pPacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKIH;

®  [PUMEHSATH OCHOBHBIEC ONIEPAllMU MBICTUTENIbHOM 1eATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
000011eHre, crucTeMaTU3allnio, KIAcCU(PUKALIMIO, BHISIBICHHE NMPUYMHHO-CICACTBEHHBIX CBS3EeH —
JUISL U3yYEHMsI CBOMCTB BELIECTB U XUMUYECKHUX PEAKIUI, €CTECTBEHHO-HAYyYHbIE METO bl [I03HAHUS
— HaOJI0ZIeHHEe, U3MEPEHHE, MOJICTTUPOBAHIE, SKCIIEPUMEHT (pealbHbIA U MBICIICHHBIH );

e  CIEI0BAaTh MPaBUJIAM M0JIb30BAHUS XUMHUUYECKOM MOCY101 U 1ab0paTOPHBIM 000PYJOBaHUEM, A
TaK)Ke MpaBuUiaM OOpaIleHMs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XMUMHUYECKHUX OIBITOB MO TMOJYYEHUI0O U COOMpPaHHI0 Ta3000pa3HBIX BEIECTB
(Bogoposa M KHUCIOpOAA), HPUTrOTOBJIEHUIO pPAcTBOPOB C OINpEeAEHEHHOW MaccoBOM jaonei
pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATb U  MPOBOJUTH XUMHYECKHE HKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJOYEed W KHCIOT C TIOMOIIBIO HMHAUKATOPOB  (JIaKMYyC,
dbenondranenn, METUIOPAHK U IPyTHe).

KJIACC

[TpenmerHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaxarb C(HOPMUPOBAHHOCTH Y
00y4aromuxcsi yMEHUM:
® pPAaCKpbIBaThb CMBICI OCHOBHBIX XMMHMUYECKHUX TOHATHM: XMMUYECKUN DIIEMEHT, aTOM, MOJIECKYJIA,
WOH,  KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO,  CIOKHOE  BEHIECTBO,  BAJIECHTHOCTD,
JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb OKUCIEHUSA, XUMHUYECKass pEaklus, XHUMHUYECKas CBi3b,
TEIIOBOM 3((exT peakuuu, MOib, MOJSPHBIH 00BEM, PACTBOP, AJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
AIIEKTPOJINTHYECKAsl JIMCCOIMAlLlMSA, peaKIMM HMOHHOIO OOMeHa, KaTalu3aTop, XHWMHYECKoe
paBHOBECHE, 00paTUMble U HEOOpaTUMBbIE PEaKIIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUH,
OKHCITUTENb, BOCCTAHOBHUTEIb, OKUCIEHHE M BOCCTAHOBIIEHHE, aIOTPOIUs, aM(OTEepHOCTH,
XUMHUYECKasl CBSA3b (KOBaJEHTHAs, MOHHAs, METANINYECKas), KpUCTAIUIMYECKas PeléTKa, KoOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XMMHYECKON pEaKIuu, NpeaeiabHo fonyctumas koHnenTpamus [TIK
BEILECTBA,
® MJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHX MOHATHA W NPUMEHATh 3TH  NOHATUS
IIPU ONMCAHUM BEILECTB U UX IIPEBPALCHUN;
® UCIOJBb30BaTh XMMHMYECKYI0 CHUMBOJIMKY JJisi cOCTaBlieHUS (GOpMysl BELIECTB U YpaBHEHMM
XUMUYECKUX PEaKLIUM;
® OIpPENeNsATh BAJIEHTHOCTb WM CTENEHb OKUCICHUS XHMHMUYECKUX DJJIEMEHTOB B COCIUHEHUSAX
pPa3IMYHOIO COCTaBa, IPUHAIJICKHOCTb BELIECTB K ONPEAEIEHHOMY KIJIACCY COCIMHEHHUM 110
dbopMynaM, BUJ XMMHUYECKOH CBS3M (KOBaJEHTHAs, UOHHAs, METAIJIMYECKas) B HEOPraHUYECKUX
COCIMHEHUX, 3aps]] MOHA IO XMMHUYECKOH (opmyse, XapakTep Cpelbl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COEAMHEHUM, TUIl KPUCTAIIMYECKOM PEIIETKH KOHKPETHOTO BEILIECTBA;
e packpeiBaTh cmblci Ilepuonmueckoro 3axona J[.M. Menneneesa M JEMOHCTPUPOBATH €T0
NIOHMMaHME: OIMCBHIBaTh M XapaKTepu3oBaTh TabmuuHyio (opmy Ilepuonmueckoil cucTemsl
XMMHYECKMX 3JIEMEHTOB: pPa3iiMyaTh IOHATHS «TJaBHas noxarpymnna (A-rpynma)» u «1o0ouHas
noarpynna (b-rpynma)», Manple u OOJdbIIME TMEPHOABI, COOTHOCUTH O0003HAUEHHs, KOTOpHIE
UMEIOTCA B IEPUOJUYECKOM TalNuIe, C YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIE€MEHTOB (COCTaB U 3apsij sijipa, 00Iee YHUCIIo AIEKTPOHOB U pacipeesieHHe X 10



3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUH B MpeJenax MajblX MEPUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

e KJAacCU(PUIMPOBATH XMMHUECKHE AJIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XMMUUECKHUE PeaKIuu
(10 YUCILy U COCTaBY YYacCTBYIOIIMX B PEaKLUU BEIIECTB, MO TEIIOBOMY (D (exTy, Mo Uu3MEHEHUIO
CTeneHel OKUCIICHUSI XUMUYECKUX AJIEMEHTOB);

® XapakTepu3oBaTh (OMHCHIBATH) 0O0IIKME M clenu(UYECKUe XMMUYECKUE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, MOJTBEPXKAasi ONMUCAHUE MPUMEpPAMU MOJIEKYJSPHBIX M HOHHBIX YpaBHEHUM
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUI;

® COCTaBJISITh YPAaBHEHUS JEKTPOJUTHUUECCKON TUCCOIUALIMU KUCIIOT, IEJI0YEH U COJIeH, MOIHbIC U
COKpAaIIEHHBIC YPAaBHCHHS PEAKIMiA MOHHOTO OOMEHa, ypaBHEHHUS pEaKIUW, MOATBEPIKIAIOIIUX
CyILIECTBOBAaHUE T€HETUUECKON CBSI3U MEXK/y BEILIECTBAMM PA3JIMUHBIX KJIACCOB;

® packpbiBaTh  CYUIHOCTh  OKHCIUTEIbHO-BOCCTAHOBHUTEIIbHBIX peakuuit MOCPEJICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

® [IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHMS
XUMUYECKHUX MIPEBPAILCHHUI B PA3JIMYHbBIX YCIOBUSX;

® BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XUMHYECKOTO 3JIeMEHTa MO (OpMyJie COCTUHEHHUS, MAacCOBYIO JOJIO BEIIeCTBA B PacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peaKIny;

e coOdrofaTh MpaBHiia MOJB30BAHUS XUMHUYECKOW MOCYI0N M 1a00paTOpHBIM 000pYIOBaHHEM, a
TaK)Ke MpaBuja OOpallleHUs C BEIIECTBAMH B COOTBETCTBHUU C UHCTPYKLHUSMH IO BBITOTHEHHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO TMOJYYEHUI0O U COOMPAHUIO Ta3000pa3HBIX BELIECTB
(aMMHaKa 1 yriaeKucioro rasa);

® MPOBOJMTH pEAKIMH, [OATBEPKAAIONIME KAYECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM TYyTEM XJOpUA-, OpoMun-, womua-, kapOoHar-, ¢ocdar-, cuimkar-,
cynbhar-, TUIPOKCU-MOHBI, KATHOHBI AMMOHUS U MOHBI U3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PacTBOPAX HEOPTaHUYECKUX BEIIECTB;

® [IPUMEHATh OCHOBHBIE OIEPAllUU MBICIUTEIbHON EATEIbHOCTH — aHAJU3 U CUHTE3, CPABHEHUE,
0000111eHIe, CUCTEMAaTH3alMIO, BBISBICHHE NPUYUHHO-CIEACTBEHHBIX CBSI3€H — IS M3y4YEHHS
CBOMCTB BEIIECTB M XUMHUYECKMX PEAKIUH, €CTeCTBEHHOHAYYHBIE METOJAbl TO3HAHUA —
HaOI0/IeHUE, U3MEpPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN M MBICIICHHBIH).

TemaTu4yeckoe MIAHNPOBaHUE Y4eOHOr0 MpeaMeTa «XuMHs)
8 kiace

Ne HanmenoBanue KonmnuecTBo yacos OnexTpoHHbIE (IUPPOBLIE)

n/m | pPa3lenoB U TeM Beero | Konrponbhbie | IIpaktuueckn | ©0Pa30BATENbHBIC PeCYpChl
HPOrpaMMBbI paboThI e paboThI

Paznen 1. [lepBoHayajibHble XUMHYECKHE TOHATHS

1.1 | Xumus — BaxkHas 5 2 but6mmoreka [IOK
001aCTh https://m.edsoo.ru/7f41837c

€CTECTBO3HAHUS U
MPaKTUYECKOU
JeATEIbHOCTH
YyeJloBeKa

1.2 | BemecrBa u 15 1 bubmmroreka LIOK
XUMHUYECKUE https://m.edsoo.ru/7f41837¢c

peakiuu

Htoro no pazneny 20 1 2

Paznen 2. BaxHeiimme npeacTaBuTe/ M HEOPraHMYeCKUX BeLeCTB

2.1 | Bo3ayx. Kucnopon. | 6 but6mmoreka [IOK
IToustre 00 https://m.edsoo.ru/7f41837c

OKCHJax



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.2 | Bomopon. 8 1 but6mmoreka [IOK
[TonsTHE O https://m.edso0.ru/7f41837¢
KHCJIIOTax U COJIAX

2.3 | Bona. PactBopbl. 5 1 1 bubnuorexa [JOK
[TousiTHe 00 https://m.edsoo.ru/7f41837c
OCHOBaHUSX

2.4 | OcHoBHbI€ KJaccel | 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX https://m.edso0.ru/7f41837c
COCIMHEHUN

Htoro mo pazneny 30 2 3

Pasznea 3. [lepuoaguueckuii 3axoH u [lepuoguyeckas cucrema xummueckux 3jaemenToB /1. U.
MenpneneeBa. CTpoeHue aroMoB. XuMH4YecKasi ¢Bsi3b. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
3.1 | Ilepuognueckmii 7 bubnmnoreka HOK
3aKOH U https://m.edsoo.ru/7f41837c
[Tepnonuueckas
cucreMa
XUMHUYECKHX
anemenToB /. W.
Menneneena.
Crpoenue aToma
3.2 | Xumuueckas CBs3b. | 8 1 bubmuorexa [JOK
OKHCIUTEIILHO- https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEIbHBI
€ peaKkIuu
Wroro no pazneny 15 1 bubnuoteka [JOK
https://m.edsoo.ru/7f41837c
[ToBTOpeHue 3 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f41837c
OO0I11ee KOJIUYECTBO YacoB | 68 4 5
IO MPOTpaMMe

TemaTu4eckoe NIaHNpPoOBaHUe y4eOHOr0 nMpeaMeTa «XUMH»

9 knace

Ne | HammenoBanue KonnuecTBo yacos OnekTpoHHbIE (IIUPPOBLIE)

/Tl | pa3aeNnoB U TeM Beero | Konrponbhsie | ITpakTuueckue o0pa3oBaTenbHbIE PeCypCHI
IIPOrPaMMEL paboThI paboThI

Pa3nen 1. BemecTBO M XMUMHYeCKHE peaKIIUU

1.1 | IloBTOpEHUE M 5 1 bubmuorexa [IOK
yrIyoeHue https://m.edsoo.ru/7f41a636
3HAHW OCHOBHBIX
paszaenoB Kypca 8
KJlacca

1.2 | OcHOBHBIE 4 bubmuorexa [{OK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XUMHYECKHUX
peakuui

1.3 | Dnexrpomutuyeck | 8 1 1 bubnuotexa [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

asi JUCCOLMAIHSL.
Xumudaeckue
peakiuu B
pacTBopax

https://m.edsoo.ru/7f41a636

Hroro no pazgeny

17

2

Pasznea 2. Hemerasibl u

HX COCANHCHUSA

2.1 | OOmas
XapaKTEePUCTHKA
XUMHYECKHUX
aneMmeHToB VII A-

TPYIIIBL
T"anorens!

4

bubnunoreka LIOK
https://m.edso0.ru/7f41a636

2.2 | Obmas
XapaKTEePUCTHKA
XUMHUYECKUX
aiemeHToB VI A-
rpynnsl. Cepa u
e€ coeIMHEHNA

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

2.3 | O0mas
XapaKTepUCTHKA
XUMHUYECKHX
a5eMeHTOB V A-
rpynmsl. A30T,
dochop u ux
COEIMHEHUS

bubnunoreka LIOK
https://m.edsoo0.ru/7f41a636

2.4 | OGmas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB [V A-
TPYIIBL. YTIEPOL
Y KPEMHHW U UX
COEIMHEHUS

bu6anoreka IIOK
https://m.edso0.ru/7f41a636

Hroro no paszueny

25

1

Pasznea 3. Merasuibl 4 MX COeIMHEHU S

3.1 | OOmmue cBoiictBa | 4 bubnunorexa LIOK
METaJIOB https://m.edsoo.ru/7f41a636

3.2 | Baxneiimme 16 1 bubmmoreka [JOK
METAJUIbI U UX https://m.edsoo.ru/7f41a636
COEIUHEHUS

Hroro o pasneny 20 1

Paznen 4. XuMus v okpy:kaomas cpeaa

4.1 | BemectBa u 3 bubnunoreka LIOK
MaTepHabl B https://m.edsoo.ru/7f41a636
JKA3HU YeI0BeKa

Hroro no pazueny 3

[ToBTOpeHme 3 1 bubnmoreka [JOK

https://m.edso0.ru/7f41a636
OO01ee KOJINYECTBO 68 5

94acoB IO TPOrpaMMe



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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