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Pabouas mporpamma mo ydeOHOMY mpenmeTy «XHMHS» Ha YPOBEHb OCHOBHOTO OOIIETro
0o0pa3oBaHHUsl COCTaBJICHAa C Yy4eToM pabodeil mporpaMMbl BOCIHTaHHSA. BocmuraTtenbHbBIN
MOTEHIMAJ JaHHOTO Y4eOHOro Kypca oOecredyrBaeT peau3alMio OJaronpHsITHBIX YCIOBUH s
Pa3BHUTHUS COLMAIBHO 3HAYMMBIX OTHOLICHUH 00YJaIOMIMXCS U IPEXKIE BCETO HENEBBIX OPHEHTHPOB:

- YCTaHOBJICHHE JIOBEPUTENBHBIX OTHOWICHHHA C OOYyYaroIIUMUCS, CIIOCOOCTBYIOIIMX
MO3UTHBHOMY BOCHPHUATHIO OOYYalOUIMMHUCS TpeOOBaHUII M MPOCHO YUYUTENs, NPHUBICYCHUIO WX
BHUMaHHUA K OOCyKJaeMoil Ha ypoke uH(GOpMAIMM, AaKTUBH3ALMU WX [O03HABATEIBHOM
JeATENILHOCTH;

- To0yX/ieHre O0y4aroIuXxcs COONMI0JaTh Ha YPOKE OOLICHPUHSATHIE HOPMBI MOBEIEHUS,
npaBwia OOMIEHUS €O CTApPIIMMU M CBEPCTHUKAMH, NPUHOUIBI Y4eOHOW IMCHMIUIMHBI |
CaMOOpTaHU3aINH;

- JIEMOHCTpAaIMsi OOy4YaroIUMHCS MPUMEPOB OTBETCTBEHHOTO, I'PAXJAHCKOTO ITOBEICHUS,
MIPOSIBIICHUST YETIOBEKOJIO0US U JAOOPOCEPAECYHOCTH UYepe3 MOA00pP COOTBETCTBYIONIUX 3aaad s
pelIeHus;

- TpUBJICYECHHE BHUMAaHHS OOYYAIOMIMXCS K LIEHHOCTHOMY AacHeKTy OOydJaromuxcs K
NOJTYYCHHUIO 3HAHWH, HaJaKMBAHUIO TMO3UTHBHBIX MEXIMYHOCTHBIX OTHOIICHMH H3ydaeMbIX Ha
ypOKax sIBIICHWH, OpraHu3anus HuX padoTbl C TOJy4aeMOW Ha YPOKE COIMaIbHO 3HAYUMOMN
nHpopManuei;

- BKJIIOYCHHE B YPOK WIPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT MOJAEPKAaTh MOTHUBAILIUIO
00yJaroUIMXCs K MOJYYSHUIO 3HAHHH, HAIQ)KWBAHHUIO TIO3UTHBHBIX MEKJIMYHOCTHBIX OTHOIICHHUHN B
KJ1acce, MOMOTal0T YCTaHOBIICHHUIO T0OpOoXKenaTeIbHON aTMochepsl BO BpeMst ypoKa;

- TNpPUMEHEHHWE Ha YPOKE HWHTEPAaKTUBHBIX (opM paboTel ¢  00YYarOUIMMUCS:
MHTEJUICKTYaJIbHBIX UTP, CTUMYJIUPYIOUIMX TTO3HABATEIFHYI0O MOTHBALIUIO O0YJarOIINXCS;

-  VHUNMUPOBaHWME ¥  MOAJCPIKKA  MPOCKTHO-MCCIEIOBATEIbCKOM  JIEATEIBHOCTH
00yJaromuxcs;

- IPUMEHEHHE TPYINIOBOH PabOTHl Wi paboThl B Mapax, KOTOPbIE y4aT OOy4arom[uxcs
KOMaHTHOW paboOTe U B3aUMOJICHCTBHUIO C IPYTUMHU 00yJarOIINMHUCS;

- HCIIOJIb30BAaHUE BOCIUTATEIFHBIX BO3MOXKHOCTEH COAEp)KaHMS TEMBI 4Yepe3 Moa0op
COOTBETCTBYIOIIUX 33J1a4 JJIsl PEIICHUSI.

COJEPKAHUE YYEBHOI'O ITPEIMETA «XUMMSA»

KJIACC

IlepBoHayajibHbIe XUMHYECKHE IOHATHSA

[Ipenmer xumuu. Ponp XMMHUM B KM3HM YEJIOBEKa. XHUMHS B CHCTEME Hayk. Tema u
BelecTBa. Gu3nuecKue CBOMCTBA BEIIECTB. ArperarHoe coctossHue Bemect. [loHsTHe 0o MeTogax
MOo3HaHMs B XUMUU. YucThie BemecTBa U cMmecu. CrocoObl pa3ieieHus CMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 37IeMEHThI. CHMBOJIBI XUMUYECKUX AJIeMEHTOB. [IpocThie
Y CJIO)KHBIE BENMIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHUE.

Xumuyeckas popmyina. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTtB. OTHocuTenbHass aToMHas Macca. OTHOCUTENbHash MOJIEKYJIspHas Mmacca.
MaccoBast 10711 XHUMUYECKOr0 SJIEMEHTA B COSIUHEHNH,

KonuuectBo BeniectBa. Monb. MossipHas macca. BzaumMocBsi3b KOIM4ecTBa, MacChl M YKCIIa
CTPYKTYPHBIX €IUHUII BemecTBa. Pacuérel mo popmynaM XuMHYECKUX COSTMHEHHH.

®u3nueckue M XHUMHUUYECKHE SIBICHHUS. XHUMHUYECKas peakuuss W €€ MPU3HAKU. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XWMHYECKHE ypaBHeHUs. Kiaccudukamms XUMHYECKUX peaKIuit
(coenMHEHUS, PA3IOKESHHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuti sIkcnepumenm:

3HAKOMCTBO C XHMHYECKOHW IMOCYJ0i, MpaBwiamMu paboThl B Jmaboparopuud U TpuéMaMu
oOparieHusi ¢ Ja0OpaTOPHBIM OOOpPYJOBaHUEM, HM3YYCHHE W ONHCAaHWE (PU3NYECKHX CBOMCTB
00pa3110B HEOPraHMYECKUX BEIECTB, HaOmoaeHne Qu3ndeckux (IJIaBJICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYNKe, KUTIEHHE W KOHACHCAIMS BOJbI) U XMMHUYECKUX (TOPEHHE CBEYH,
MpOKalMBaHWE MEIHON MPOBOJIOKU, B3AUMOJCHCTBHE MeJia C KUCIOTOW) SIBICHUH, HaOM0IeHne U



ONKCaHUE MPU3HAKOB MPOTEKaHWsI XUMHMUYECKHX peakuuil (pa3jloXeHHe caxapa, B3auMoJeiicTBue
CEpHOIl KHCJIOTBI C XJOpHIOM Oapusi, pasnoxxenue ruapokcuna meau (ll) mpu HarpeBanuwm,
B3aMMOJICHCTBUE Xene3a ¢ pacTBopoM cosi Menu (1), m3ydenne crocoOoB pasneneHus: cmecei (¢
MOMOILIBI0 MarHUTa, QUIBTPOBaHME, BHINAPUBAHHE, 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 kuciaopoga B Mpupoje, PU3NUECKUE M XUMHUYECKHUE CBOWCTBA (PEaKLUU TOPCHHUSA).
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
SHIOTEPMHUUYECKHE peakuuu. TOommmBO: yroab M MeETaH. 3arpA3HEHHE BO3[yXa, YCHIIECHUE
NapHUKOBOTO 3 deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — anemenT u npocroe BemecTBo. Haxoxxaenue Bogopoaa B npupoe, Gpusnueckue
U XUMHUYECKHE CBOICTBA, MPUMEHEHHUE, CIOCOOBI OTy4YeHus. KucmoTel 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 cBorcTBa Bonabl. OcHoBanus. Poib pacTBOpoB B mpupone U B KU3HU YEIOBEKA.
KpyroBopot Bozb! B Ipupoze. 3arpsi3HeHue NpupoaHbIx Bod. OXpaHa U OYMCTKA NPUPOAHBIX BOJ.

Knaccudukanus Heopranmueckux coequHeHuidt. Okcunbl. Kiraccupukanus OKCHIOB:
cojieoOpa3zymomue (OCHOBHbIE, KUCIOTHbIE, aM(pOTepHble) U HecoseoOpasyrome. Homenknarypa
OKCHJI0B. PU3NUECKHE U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydeHue okcuaos.

OcnoBanus. Krnaccupukanuss ocHOBaHMH: IIENOYM M HEPAaCTBOPUMBIE OCHOBAHMSL.
Howmenknarypa ocHoBanmii. ®Pusnueckue M XHMHUYECKHE CBOWCTBAa OCHOBaHMU. [lomyuenue
OCHOBAaHMH.

Kucnotel. Knaccudukanus xucinor. Homenkiatypa kucior. @u3snyeckrue U XUMHYECKHE
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
KHUCJIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHS W MpPEKpPALIEHUS TOpeHUs (IoXkapa), O3HAKOMIIEHUE C
o0pa3laMu OKCHIOB U ONHMCAHUE UX CBOWCTB, NOJIY4YEeHUE, COOMpaHHe, pacllo3HaBaHUE U U3yUCHHE
CBOMCTB BojopojJa (ropeHue), B3aumojeicTBre Bomopoaa ¢ okcuaom wmeau (1) (Bo3mMoxHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), HAOMIOJeHHEe OOpa3loB BEIIECTB KOJIWYeCTBOM 1 MoOIb,
UCCIIEJIOBaHHE OCOOEHHOCTEM  pacTBOPEHHUs BELIECTB C  Pa3IMuYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW 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, H3ydyeHue
B3auMoieiictBusa okcuna meau (II) ¢ pacTBopoM cepHON KUCIIOTHI, KUCIOT C METaJUIAMH, peaKIuii
HEHUTpaIM3al1y, IT0Jy4YEeHNE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJHOTO METaIa APYTUM M3
pacTBOpa COJIM, PEIIEHHE DOKCIEPUMEHTAJIBHBIX 3adad 1o TeMe «BaxkHeilmme Kiacchl
HEOPTraHWYECKHUX COECTUHEHUI.



Iepuonuveckuii 3akon u Ilepuoauyeckasi cucreMa XHUMHYECKHX 3JI€MEHTOB
JA.A. MenpaeneeBa. CtTpoeHue aroMoB. XuMHU4YecKass CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHTE/IbHbIE PeaKIHH

[TepBble MOMBITKY KIAaCCHPHUKAIUN XUMUYIECKUX AJIeMeHTOB. [[oHsTHE O Tpymmax CXOIHBIX
9JIEMEHTOB (II€JIOYHBIE U IIEJIOYHO3EMENIbHbIE METAUIbl, TaJIOT€Hbl, HMHEPTHBIE ra3bl). DIEMEHTHI,
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 neMenToB .M. Menneneena. [lepuoast u rpynmnbl. @U3H4ECKU CMBICI MOPSIKOBOTO
HOMEpPA, HOMEPOB MEePUOJIa U TPYIIIIbI HIEMEHTA.

Crtpoenue aromoB. CocTtaB aTOMHBIX saep. M3otomnbl. D1ekTpoHbl. CTpOeHUE 3IEKTPOHHBIX
obosouek aromMoB TiepBbIXx 20 xmmuueckux dnemMeHTOB llepmommyeckoit cucremsr  J[..
MenneneeBa. XapakTepuCTHKa XMMHUYECKOIO 3JIEMEHTa IO ero mnoioxeHuto B llepuonnyeckoit
cucreme /.M. MeHnneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHYECKHX 3JIE€MEHTOB, METAIUIMUYECKUX M
HEMETAJUIMYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.

3unauenue [lepuoanueckoro 3akona u Ilepuoanueckoil cUCTeMbl XMMHUYECKUX DJIEMEHTOB
JUIsl pa3BUTHA HayKu U nipakTuku. .M. MenaeneeB — yd€HbI U rpakJIaHUH.

Xumuueckasi  CBS3b. KoBanentnas (momnsipHast u HEMOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMHUYECKHX 3JIeMEHTOB. loHHas CBS3b.

Crenenp okucnenus. OKUCTUTEIHLHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl okucaeHus
U BoccTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuui 5KCnepumenm:

U3y4eHre 00pa3lioB BEUIECTB METAJUIOB U HEMETAJNIOB, B3aUMO/ICHCTBHUE THAPOKCUIA IIMHKA
C pacTBOpaMH KHCJIOT M IIEJ0o4Yel, MPOBEACHHE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakluil (rOpeHue, peakliuu pa3ioKeHUs, COSTUHEHUS).

Mesicnpeomemnvie cesa3u

Peanuzamusi MEXNpEAMETHBIX CBSA3€H MPH M3y4EeHUH XUMHUU B 8 KIIacce OCYIIECTBIIAETCS
yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHOHAYUYHBIX MOHATHUM, TaK U TOHSITHH, SBIISIOIIUXCS
CHUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHOHAYYHOIO 1IMKJIA.

OO0mre ecTeCTBEHHOHAYYHbBIE MOHSATUS: HAYYHBIN (DaKkT, TUMOTE3a, TEOpHUs, 3aKOH, aHAJU3,
CUHTE3, Kiaccu(ukamus, TMepUOJUYHOCTh, HAOMIOJACHHE, JKCIEPUMEHT, MOJECIUPOBAHUE,
HU3MEpPEHHE, MOJICIb, SIBICHUE.

®u3nka: Marepus, aroM, D3JIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIHUJ, H30TOIBI,
paauoOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUUYSCKUU 3apsijl, BEIIECTBO, TeNo, O0O0BEM, arperaTrHoe
COCTOSTHUE BEIIECTBA, Ta3, (PU3NYECKUE BEIUYUHBI, CIUMHHIIBI U3MEPEHHs, KOCMOC, IIJIaHEeTHI,
383151, ComHIle.

buonorus: porocunres, apixanue, buochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHbIE TOPO/IbL, MOJE3HBIE HCKOTIAEMBIE,
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 KPUCTALINYECKON PEIIETKU U BU1a XUMUYECKOH CBS3H.

Knaccudukanmss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XWMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAILIUXCS K Pa3IN4YHbIM KJIaCCaM HEOPTaHWYECKUX COCIMHEHMM, TCHETUYECKas CBS3b
HEOPTraHWYECKHUX BEIECTB.

Knaccugukaius XUMUYECKUX pEeakIUil M0 pa3IMyHbIM MpU3HAKaM (IO YUCIY U COCTaBYy
YYacCTBYIOIIMX B PEaKIIUU BEILECTB, MO TEIIOBOMY 3(D(PEKTy, 10 N3MEHEHHUIO CTETIEHEH OKUCIIEHUS



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. [IoHsTHE 0 TOMOreHHBIX U reTepOreHHbIX peakuusax. [lonsrtue o xatanuse.
[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
npecTaBiIeHuit 00 IEKTPOIUTHYECKOH nucconumanuu. KayecTBeHHbIe peakiiui Ha HoHbL. [loHsTHe
0 THJIPOJIU3€E COJICH.

Xumuueckuu IKChepumenm:

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 BEUIECTB C IIOMOIIbI0 KAaueCTBEHHBIX pPEAKIUl Ha HWOHbBI, pELICHHUE
9KCHEPUMEHTAIbHBIX 33J1a4.

HemeTaJuibl U MX coeJUHEHUS

OOmass xapakrepucTuka TrajoreHoB. OCOOEHHOCTH CTPOEHHUSI 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. AJUIOTPOIIHBIE MOAU(DUKAIIMY KUCIOPOAa U cepbl. XMMHUECKHUE CBOMCTBA CEPHI.
CepoBoniopoJ1, CTpoeHue, GU3NIecKrue u XMMUYecKre cBoiicTBa. OKCUIBI Cephbl KaK MPeCTaBUTENN
KUCIOTHBIX OKcuaoB. CepHas Kuciora, (uU3MYECKMEe U XHMMHMUYECKHE CBOilcTBa (00mue Kak
NpeJCTaBUTENsl Kilacca KHUCIOT M crneuupuyeckue). XUMUYECKHE pPEaKlUu, JIeXallde B OCHOBE
IIPOMBIIIJIEHHOTO CIOc00a MoylydeHus cepHoM KuciotThbl. [Ipumenenue cepHoit kuciaotbl. Comau
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,
npuMeHeHne. KadecTBeHHass peaknyss Ha WOHBI aMMOHMS. A30THas KHUCJIOTa, €€ IOJydeHHe,
¢u3mueckue W XMMHYECKHE CBOWCTBa (0OLIMe Kak TpPEeACTAaBUTENs Kjacca KUCIOT H
cnenuduyeckue). lcrnonp3oBaHWE HUTPATOB M COJIEH aMMOHHUS B KauyecTBE MHHEpPaIbHBIX
ynoOpeHuil. XUMHYeCKoe 3arps3HeHHE OKpYXKarolled cpenibl COeTUHEHUSMHU a30Ta (KUCIOTHBIE
0K, 3arpsi3HeHuEe BO3Ayxa, MouBbl M BoJ0EMOB). docdop, amnorpomnHble MoaupUKALUN
docdopa, dusznueckue u xummyeckue cpoiictBa. Okcua ¢ocdopa (V) u pocdopHas kuciora,



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

OO6mas xapaktepuctuka diemMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. 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 NpOMbINUIEHHOCTH. [loHATHE O OHMOJOrMYEeCKM BaXKHBIX BEILECTBAX: JKUpPAX, Oe€lKax,
yII€BOJaX — M HX POJIM B JKU3HM UeJIoBeka. MaTepuanbHOE €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,
oTpakaromue (pU3MYecKHe W XUMHUYECKHE CBOWCTBA TAJOI€HOB M MX COCOUHEHUN (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C 00pa3luamMu XJIOpUIOB (TaJOreHuioB),
O3HaKOMJIEHHE ¢ oOpasmamMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMATEpHUaIOB),  HaOMOJEHHWE  Ipouecca  OOyIJIMBaHMS ~ caxapa  1OJ  JeicTBHEM
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 MeAbI0 (BO3MOYKHO HCIIOJIb30BAHHUE BHUIEOMATEPUATIOB),
U3y4eHHe MOJeNell KpHCTAIMUYEeCKUX pPeHETOK anMasa, rpadura, ¢ysuiepeHa, 03HaAKOMJIEHHE C
IPOLECCOM aAcOpOLMU pPAacCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YINIEM W YCTPOHCTBOM
IpOTHBOra3a, MOJy4YeHue, coOMpaHue, paclo3HaBaHHE W M3yYEHHE CBOWMCTB YIJIEKHCIIOTO rasa,
IIPOBEJICHNE KAaYeCTBEHHBIX pEaklMil Ha KapOOHAT M CHJIMKAT-HOHBl U M3y4EHHE MPU3HAKOB HUX
IIPOTEKAaHUs, O3HAKOMJIEHME C NPOAYKIMEH CHJIMKATHOM IPOMBIIIJIEHHOCTH, PEIIEHUE
AKCIIEPUMEHTAIbHBIX 33/a4 10 TeMe «BakHeillne HeMeTalIbl ¥ X COETMHEHUS.

Metanabl 1 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.

[ToHsiTHE O KOPPO3UM METAJUIOB, OCHOBHBIE CHOCOOBI 3alUTHI MX OT KOppo3uH. CIuTaBbl
(cTanb, yyryH, JOPATIOMUHUANA, OpOH3a) U UX IPUMEHEHUE B OBITY U POMBILIUIEHHOCTH.

[Ilenounsle MeTalIbL: NTONIOKEHHE B [leprnoaudeckoii cucteme XxuMudeckux anemenTon 1. 1.
MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXeHHE B Ipupojie. Pu3ndeckue 1 XMMHUUECKHE CBONCTBA
(Ha mpumepe HaTpus U Kajust). OKCHIBI M THIPOKCUABI HaTpus U Kaius. [IpuMeHeHue menoYHbIx
METAJIOB B UX COCTUHECHUM.



[IlenoyHoO3emMeNbHBIE METAIIIBI MArHUN M KaJbLMii: moJjioxkeHue B [leproanueckoit cucreme
xuMudeckux anemeHtoB J[.M. MeHnneneeBa, CTpo€HHE HX aTOMOB, HAXO0XXJICHUE B MPUPOJIE.
®dusndeckue W XMMHYCCKHE CBOMCTBA MarHWs W KajablMsa. BaxkHeWinnme coeIMHEHHS KaJbIHs
(oxcua, TUAPOKCH, o). KECTKOCTH BOJBI M CITOCOOBI €€ yCTpaHEHHs.

Amomunuii: nosoxenue B Ilepuonnueckod cucteMe Xumuyeckux anemeHto JI.A.
MenneneeBa, CTpoeHUE aToMa, HaxoXJeHue B npupoje. Duznyeckre U XUMHUYECKHE 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 coiu keneza (I1) u skxemeza (Il), ux cocras, cBoiicTBa u
MOJTyYCHHE.

Xumuyeckuil 9KcnepumeHm:

03HAaKOMJICHHE ¢ 00pa3liaMyd METAJIJIOB U CILIABOB, UX (PU3NYECKUMH CBOMCTBAMU, U3yUEHHUE
pe3yJIbTaTOB KOPPO3HH METAIOB (BO3MOXKHO HCIOJIB30BaHUE BUACOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL  OKCHJA KalblMsl HM HATpUs C BOJAOM (BO3MOXKHO  HCITOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCJICJIOBAHME CBOMCTB KECTKOM BOJBI, Ipollecca TOPEHHsS Keje3a B
KHCJIOPO/ie (BO3MOKHO HCIIOIb30BAHKUE BUICOMATEPHUAIIOB), TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakiuii Ha MOHBI (MarHus, Kaiblus, altoMuHus, 1uHKa, xene3a (II) u xenesa (III), meau (II),
HaOJIOJICHUE M ONHMCAaHWE MPOIECCOB OKpAIIMBAaHUS TUIAMCHH MOHAMU HATPHS, KAIWS W KaJIbIIHS
(BO3MOYKHO HCITOJIb30BAHUE BHUICOMATEPHAIIOB), UCCIICIOBAaHUE aM(OTEPHBIX CBOWCTB THIPOKCH]IA
QTIOMUHMS M THUAPOKCHIA IIMHKA, PEUICHHWE JKCIEPUMEHTAIbHBIX 3aJad 1o Teme «BakHenmue
METaJIJIBI M UX COCTMHEHHUS.

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
OTPAaBJICHHSX.

XUMHYECKOE 3arps3HEHUE OKPYKaoIIeH cpenl (MpeAesibHas JOMyCTUMash KOHIICHTpAIUs
BemecTB (naee — [1JIK). Posib XuMuu B pelieHHMH 3KOJIOTHYECKUX MPOOIIeM.

Xumuyeckuil SKCnepumeHm:

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.

OO0mre ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIM (DAKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIU3,
CUHTE3, Kiaccu(ukanus, TMNePUOJUYHOCTh, HAOIIOJACHHE, OKCIEPUMEHT, MOJEIHpPOBAHUE,
WU3MEPEHHE, MOJIEIb, SIBJICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPUAITHI.

®u3nka: Marepus, aroM, D3JIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIHJA, H3O0TOIIbI,
paauoOaKTUBHOCTh,  MOJIEKYyJa, OJEKTPUYECKUM  3aps]l, TMPOBOJHUKHU,  TOJYIPOBOIHUKH,
TUDIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, Telo, O0BbEM, arperaTHoe COCTOSHHE BEIIeCTBa, TIas,
pacTBOp, PaCTBOPUMOCTh, KPUCTAITUNYECKAsT PEIIETKA, CIUIaBbl, (PU3MYECKUE BEIIUYUHBI, €IMHUIIBI
M3MEPEHMS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHILE.

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

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, OJIE3HbIE UCKOMAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI OCBOEHUA
YYEBHOI'O NIPEJIMETA «XUMMWUS»
JIMYHOCTHBIE PE3YJIBTATbBI
JInuyHOCTHBIE pe3ylbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOTO 0OLIero oOpa3oBaHMS
JIOCTUTAIOTCS B XOJe 00ydeHUsi XMMUU B €JMHCTBE y4e€OHOW M BOCIMTATEIbHON JIEATEIHHOCTH B
COOTBETCTBUU C TPAAULMOHHBIMA POCCUNCKUMH COLIMOKYIBTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU



[CHHOCTSIMHA, TPUHSATBIMH B OOIIECTBE MpPaBHJIAMH W HOPMAaMH IOBEIEHHS H CIOCOOCTBYIOT
npoleccaM caMOIO3HAHMS, CAMOPA3BUTHS U COLHATIM3AIMU 00yYarOIIUXCS.

JIMuHOCTHBIE pE3yJAbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOICTBOBATHCS
CHCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIM M pACIIMPEHUE OINbITa JEATENbHOCTH Ha eé
OCHOBE, B TOM YHUCJIC B YACTH:

NaTPUOTHYECKOr0 BOCIIMTAHUS:

[IEHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U HAyYHOMY
HACJIC/INIO, TIOHMMAHUs 3HAUCHHMs XHMHUYCCKOH HayKHM B JKU3HH COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BJAJETh JOCTOBEPHOM HH(OpPMAIMEH O TMEpeNOBBIX JOCTHKEHUSAX M OTKPBITHUSIX
MHUPOBOW U OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOWCTBE MHUpa
1 00IIECTBA;
rPa:KIaHCKOr0 BOCIIMTAHUS:

NPEJCTaBICHUS O COLMAIBHBIX HOpPMax M TMpaBWJIaX MEKIMYHOCTHBIX OTHOIICHWHA B
KOJUICKTHBE, KOMMYHHMKATHBHOW KOMIICTEHTHOCTH B  OOIIECTBEHHO TOJIE3HOW, Y4eOHO-
HCCIIEIOBATEIbCKOW, TBOPUECKOW M APYrHUX BUIAX ACATEIBHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM
COBMECTHOH JIESTCIPHOCTH TPH BBIMOJHEHUN YYEOHBIX, TO3HABATEIBHBIX 3aJ]1a4, BBITIOJHCHUU
XUMHUYECKHX IKCIIEPUMEHTOB, CO3/IaHUHM YUYEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aWUMOIIOHUMAHUIO U
B3aMMOIIOMOIIIH B TIPOIIECCE ITOHM y4eOHOM JIeATEIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE TIOBEJCHHE
U TIOCTYIKH CBOMX TOBApHUIICH C MO3UIMHM HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHHMS
MIOCJICICTBHIA ITOCTYIIKOB;

HEHHOCTH HAYYHOI' 0 MO3HAHMS:

MHUPOBO33PEHYECKHE  MPEICTABICHHS O  BEIIECTBE M  XUMHYECKOW  peakiuw,
COOTBETCTBYIOIIIUE COBPEMECHHOMY YPOBHIO pa3BUTHs HAyKH W COCTABJIAIOLINE OCHOBY JUISI
NOHMMAaHHS CYIIHOCTH HAYYHOH KapTUHBI MUpA, MPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSI TPUPOIbI, B3AaUMOCBSI35AX YEJIOBEKAa C MPHPOJHOW CPEHOH, O POJIM XUMHUHM B TO3HAHUH
ATUX 3aKOHOMEPHOCTEM;

MI03HABATEJIbHBIC MOTHBBI, HANpPAaBJICHHbIC Ha TIOJYYCHHUE HOBBIX 3HAHHMN 10 XHMUH,
HEoOXonuMBbIe Ui OOBSICHEHHsT HAOMIOJaeMBbIX MPOIECCOB M SBJICHUH, IT03HABATEIHHOM,
UH(POPMAIIMOHHON U YUTATEIBCKON KYJIbTYpPhI, B TOM YHCJIC HABBIKOB CAMOCTOSITEILHON pabOThI C
y4eOHBIMH TEKCTaMH, CIIPAaBOYHON JIMUTEPAaTypod, IOCTYHHBIMH TEXHHYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOJOIMH; HUHTepec K OOydYyeHHIO M TIO3HAHUIO, JIF0OO3HATEIBHOCTD,
TOTOBHOCTH M CITOCOOHOCTH K CaMOOOpPa30BaHHIO, MPOCKTHOW U UCCIIEAOBATEIBCKON eI TEIHHOCTH,
K OCO3HAaHHOMY BBIOOPY HAINPaBJIEHHOCTH U YPOBHS 00y4YEHHS B JalbHEHUIIEM;

(popMUPOBaHNS KYJIbTYPbI 310POBbS:

0CO3HaHME LIEHHOCTH H3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU
Ha 3/IOpOBBIH 00pa3 KH3HHW, OCO3HAHHWE TMOCIEACTBHIA W HENPUSATHE BPEIHBIX MPUBBIUEK
(ynorpeOyieHUsI ajqKOrojisi, HApKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJCHHUS IPaBUI
0€30IaCHOCTH TTpH O0PALIEHUN C XUMHUECKUMH BEIIECTBAMH B OBITY U PEaTbHOMN JKU3HU;
TPYAOBOI0 BOCIIUTAHMA:

UHTEpEC K MPAKTUYECKOMY M3YUEHHIO Mpodeccuid U Tpyna pa3IMYHOTO poJia, YBaKECHUE K
TPYAY U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YHCJIe HA OCHOBE MPUMEHEHUS MPEeIMETHBIX
3HAHUH M0 XMMHUH, OCO3HAHHBIN BHIOOp MHIMBHIYaTbHON TPAEKTOPUH MPOIODKEHHS 00pa3oBaHUs
C y4€TOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHWMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, yCIEeNHON MPOPECCHOHABHON JIEATEILHOCTH U Pa3BUTH HEOOXOJIUMBIX YMEHHH,
TOTOBHOCTb aJalITUPOBATHCS B IPOQEeCCHOHATIBHOM cpere;

IK0JIOTHYECKOIr0 BOCTIUTAHMS:

9KOJIOTHYECKH IIeJIecO00pa3Hoe OTHOIIEHHE K MPHUPOJE KaK MCTOYHHUKY KM3HH Ha 3emiie,
OCHOBe €€ CyYIIECTBOBaHMS, MOHMMAaHUE LEHHOCTH 370pOBOro M Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PM3NYECKOMY U IICUXHUYECKOMY 3/10pPOBBIO, OCO3HAHUE
LIEHHOCTU COOIOACHUS MpaBuJl O€30MacHOrO MOBEJIEHUsl Npu paboTe ¢ BElleCTBaMH, a TaKkKe B
CUTYalUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIOJIEH;

CIIOCOOHOCTH IPUMEHSTH 3HAHHMS, ITOJTydaeMble TIPH U3yYCHUN XUMHH, JUTS pEIIeHUs 3a/ad,
CBSI3aHHBIX C OKPY)XAIOLIEH MPUPOJHON Cpeloi, s MOBBIIMIEHUS YPOBHS HKOJIOTHYECKOM
KYJBTYPBI, OCO3HAHHS TJI00ATBFHOTO XapaKTepa SKOJOTUYECKHX MPOoOJeM M MyTel WX penIeHus



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

METANPEIMETHBIE PE3YJIBTATDBI

B cocraBe MerampeqMETHBIX pE3YJIbTAaTOB BBIICIAIOT 3HAYMMBIE JUISL (POPMHUPOBAHUS
MHUPOBO33pEHUs OOlICHAayYHblEe MOHATUSA (3aKOH, TEOpUs, NPUHLMI, Tunore3a, (akT, cucrema,
npoIecc, SKCIEPUMEHT U JIPYroe.), KOTOpPBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax M MO03BOJIIOT HA OCHOBE 3HAHMH M3 3TUX MpeIMeTOB (pOpMUPOBaTh NPEACTABICHUE O
[IEJIOCTHOM HAy4YHOW KapTUHE MHUpA, U YHUBEpCAJbHbIE ydeOHbIC AEHCTBHS (TO3HABATEIbHBIC,
KOMMYHHUKATHBHbIE, PEryJATUBHBIE), KOTOpble O0ecreyuBaoT (OPMHUPOBAHUE T'OTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHHIO U OCYIIECTBICHHUIO YI€OHOH! eATEIIbHOCTH.

ITo3naBaTe/1bHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1eHCTBUSA

Ba3oBble Jlornueckue aeiicTBUA:

YMEHMSI HCIOJB30BaTh MPUEMBI JIOTMYECKOIO MBIIUIEHUS IPU OCBOCHMM 3HAHUU:
PACKpBIBATh CMBICII XUMHUYECKUX MOHATUH (BBIACIATh UX XapaKTepPHbIC MPU3HAKU, YCTAHABIMBATH
B3aMMOCBSI3b C APYTUMH MOHSATHIMH), UCIIOJIE30BaTh MOHATHS AJIsi OOBSICHEHUS OTJCIBHBIX (haKTOB
U SBJICHUH, BHIOMpATh OCHOBAaHUS W KPUTEPUM A KIACCHU(PUKALMU XUMMUYECKHX BELIECTB M
XUMHYECKHX pEeaKIil, yCTaHaBIUBaThb HPUYMHHO-CICICTBEHHBIE CBS3M MEXIY OObEKTaMu
U3y4YEHHUsI, CTPOUTD JIOTMUYECKHE pacCyKIeHUs (MHyKTUBHBIE, 1€ JyKTUBHBIE, II0 aHAJIOTHH), 1€1aTh
BBIBO/JIbI U 3aKJIFOUEHUS;

yYMEHUE NPUMEHATh B MpoOLecce MO3HAHMs IMOHATUS (TIPEeIMETHbIE U METallpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHUMHH, [peoOpa3oBbIBATH ILIUPOKO
IpUMEHSIEeMble B XMMHHM MOJIEJIbHbIE IPEJCTABICHUSI — XUMHUYECKUH 3HAK (CHMMBOJI 3JIEMEHTA),
XuMH4yeckass (opMyna ¥ ypaBHEHHE XHMHYECKOH peakuu — TMpH pemeHHd y4eOHO-
IIO3HABATEJIBHBIX 3a]a4, C YYETOM THUX MOJEIbHBIX MIPEACTABICHUIN BBIABIATh U XapaKTEPU30BaTh
CYILIECTBEHHbIE IPU3HAKU M3Y4Ya€MbIX OOBEKTOB — XMMUYECKUX BEIECTB U XUMUYECKUX pEaKLui,
BBISIBJIATH OOIME 3aKOHOMEPHOCTH, IPHUMHHO-CIICICTBEHHBIE CBSI3U U MPOTUBOPEUHUS B U3y4aeMbIX
IIPOLIECCAX U SIBJICHHUSIX.

Ba3oBble uccienoBarebCcKkue 1eHCTBUSA:

YMEHHUE HCIIOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA IIO3HAHUSA, a
TaKKe B KauyecTBE OCHOBBI [Uid (OPMHPOBAHUS THUIIOTE3bl 10 MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUI;

npuoOpeTeHre OmblTa MO IUIAHMPOBAHUIO, OPraHU3allMM M TPOBEIEHHUIO YYECHHMUYECKHX
HKCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOJ0M MPOIecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro
pe3yibTar, (GopMyJIupoBaTh OOOOLIEHHS M BBIBOJABI IO pe3yiabTaTaM MPOBEIEHHOIO OIBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

Pa6ora ¢ unpopmaumeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH UH(POPMALIMIO PAa3TUYHBIX BHIOB
u (opM mpencTaBieHus, NOJYyYaeMyl0 U3 Pa3HbIX MCTOYHHKOB (Hay4yHO-TIOMYJIIpHAs JIUTEpaTypa
XUMHUYECKOTO COZAEpk aHMs, CIPaBOYHbIE MMOCOOUs, pecypchl MIHTepHeTa), KpUTUYECKU OIICHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHSATH pa3IMyHble METO/BI U 3alpOChl IpU MOUCKE U 0TOOpe MH(pOpMaLuu U
COOTBETCTBYIOIMX JaHHBIX, HEOOXOIUMBIX JJISI BHIMOJHEHUS Y4eOHBIX M MO3HABaTENbHBIX 3a]ay
OnpeAeNéHHOr0 THIA, MPUOOpPETeHHE OMbiTa B 00JACTH MCHOJIb30BaHUS HH(GOPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUH, OBJIAZICHHE KYJIbTYPOW AKTHBHOI'O HCIOJB30BAaHUS Pa3IMYHBIX
MOMCKOBBIX ~ CHUCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (GOpMYy  IpencTaBICHUS
UHPOpPMALlUM U WUTIOCTPUPOBATH peEIlaeMble 3a/aud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduku U UX KOMOMHAIUSAMU;

YMEHHUE HCMOIb30BaTh W AaHAIM3UPOBAaTh B IpOIEcce Y4YEOHOHM U HCCIeI0BaTEIbCKON
JeSTeNIbHOCTH UH(POPMAIIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 X035HCTBA U TPAHCIIOPTa Ha
COCTOSIHUE OKPYKAIOUIEN PUPOJHON CPEIBL.

KoMMyHHKaTHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS:



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

MPHOOPETEHUE OIBITa IPE3CHTAIIMH PE3YJIbTATOB BBHIOJHEHUS! XMMHUECKOTO IKCIIEPUMEHTA
(;1TabopaTOpPHOTO OIBITA, JTA0OPATOPHOW PabOTHI 1O UCCICIOBAHHIO CBOMCTB BEIIECTB, YU4ECOHOTO
IIPOEKTA);

3aWHTEPECOBAaHHOCTh B~ COBMECTHOW  CO  CBEpCTHHKAMH  ITO3HABATENBHON U
MCCJICIOBATEIILCKOM ACSITEFHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4&éTa 00X
UHTEPECOB U COIJIACOBaHUS MO3MIHUN (0OCYXKIeHHS, OOMEH MHEHHSIMH, «MO3TOBBIC MITYPMbD»,
KOOPJMHAIIHSI COBMECTHBIX JIEHCTBHM, OMPEICIICHHE KPUTEPHUEB TI0 OI[EHKE KaueCTBA BHIMIOTHECHHON
paboTHI U IpyTHE);

PeryisiTUBHbIE YHUBEpPCAJIbHBIE yUeOHbIE IeiiCTBUS:

YMEHHE CaMOCTOSITEIIbHO OMPECNATh eI JIEATEIbHOCTH, IJIaHUPOBATh, OCYIICCTBIISTH,
KOHTPOJIMPOBATH U IMPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JCATEIBHOCTD, BRIOUPATh HANOOJICe
a¢dheKkTUBHBIE CTIOCOOBI PEIICHUS YUYeOHBIX M MO3HABATEIBHBIX 33714, CAMOCTOSTEIIBHO COCTABIISTh
WIA KOPPEKTHPOBAThH TPEIJIOKCHHBIH alrOpUTM JCHCTBUI TPHU BBITIOJTHEHUH 3aaHUN C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUH 00 HM3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIHIX, OICHUBATH
COOTBETCTBUE TIOJIYYCHHOTO pe3yibTaTa 3asBICHHON 1€, YMEHHE HCIIOJIb30BaTh H
AHAIM3UPOBATH KOHTEKCTEHI, IPE/JIaraeMbIe B YCIIOBHH 3a/IaHUH.

NPEIMETHBIE PE3YJbBTATbBI OCBOEHHMs YYEBHOI'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
OpeIMETHOM 005acTu «XUMHUSA», BUABI ACSITENBHOCTH [0 TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEpIpETaIH, IPeoOPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX yYEOHBIX U HOBBIX CUTYyAIIUSX.

KJIACC

[TpenmerHble pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxaTb C(HOPMHPOBAHHOCTH Y
00y4aromuxcsi yMEHUM:
®  pacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHH: aTOM, MOJIEKYJa, XUMUUYECKHH 3JIEMEHT,
IPOCTOE BEIECTBO, CIIOKHOE BEIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BAJIEHTHOCTH,
OTHOCHUTENIbHAs aTOMHasi U MOJIEKYJISpHas Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JI1 XMMMYECKOI'O 3JIEMEHTa B COCIMHEHHM, MOJISPHBIM 00BEM, OKCHA, KHCIOTa,
OCHOBAaHHE, COJb, JJIEKTPOOTPHUIATEIHHOCTh, CTEIEHb OKHUCICHHS, XHUMHUYEeCKas peaKIus,
KJaccu(uKalus peakiuid: peaklud COCTUHEHUs, PEeaKIMH Pa3JIoKEHMs, pPEeaKkIUH 3aMelleHus,
peakiu oOMeHa, 3K30- ¥ HHAOTEPMHUYECKHE PEAKIINU, TEIUIOBOUW 3(PQeKT peakuuu, sapo aTtoma,
ANIEKTPOHHBIN CIIOM aToma, aToMHas OpOMTalb, paAWyC aroMma, XUMHUYEcKas CBS3b, MOJSPHAs U
HCMOJIsIpHad KOBAJICHTHAd CBA3b, MOHHAA CBA3b, MOH, KAaTHMOH, aHWOH, paCTBOp, MacCCoBasd OOJIA
BeIeCTBa (IPOLIEHTHAs! KOHIEHTPAIUs) B paCTBOPE;
° HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKHUX MMOHATHHA U MNPUMCHATH 3THU IOHATHA
pu OIMCaHWHU BEIIECTB U HUX HpeBpaHleHHfI; HCIIOJIB30BaTh XUMHUYCCKYIO CHMBOJIUKY JJIA
cocTaByIeHUs] (JOPMYJI BEIIECTB M YPAaBHEHUI XMMHUYECKUX PEAKLIUH;
o OIpEACIIATh BAJICHTHOCTE ATOMOB 3JICMCHTOB B 6I/IHapHI)IX COCIMHCHUAX, CTCIICHb OKHCJICHUA
DIIEMEHTOB B OWHApHBIX COEJAWHEHHSX, NMPHUHAUICKHOCTh BEHIECTB K ONpEACTIEHHOMY Kiaccy
COeMHEHUH 1o (Gopmynam, BUI XUMHUYECKOW CBA3M (KOBAJIEGHTHas M MOHHAs) B HEOPTaHMUECKUX
COCIMHCHUSIX
e packpeiBaTh cMbica Ilepuonuueckoro 3akona J[.JM. MenzaeneeBa: JIeMOHCTPUpPOBATH
NOHUMaHHE TMEePHUOJUUECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX 3JEMEHTOB OT X IMOJIOKEHHS B
[lepriogndeckoii cucTeMe, 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, MIOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEeHHMs, 3aKOHAa ABOTraJpo; ONUCHIBATh M XapaKTepu3oBaTh TAOIUYHYIO (HopMy
[Tepuoanueckoit CUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3InyaTh MOHSITHS «TJlaBHas noarpymnna (A-
rpynmna)» u «mobouyHas noarpymnmna (b-rpymnmna)», Manbie ¥ OOJbIINE MEPUOJIBI, COOTHOCUTH



0003Ha4YeHusI, KOTOpble UMeroTca B Tabnuie «llepuonnyeckas cucTeMa XMMUYECKHX 3JIE€MEHTOB
J.W. MenneneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKaMH CTPOEHUS aTOMOB XMMHYECKHMX 3JIEMEHTOB
(cocraB u 3apsin snpa, 00IIee YUCIIO0 AIEKTPOHOB M pacpeiesieHue UX 10 AICKTPOHHBIM CJI0SIM);

e  Iaccu(pUUIUPOBATh XUMHUECKUE 3JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUUECKUE PEaKIUH
(10 YMCITy ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY 3(deKTy);

e  XapakTepu30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPK/J1asl OMMCAHUE MPUMEPAMU MOJIEKYJISPHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XUMHYECKHX
peaKIuii;

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

®  BBIYUCIATH OTHOCUTEIIbHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MaccChl BEIIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO dJieMEHTa Mo (opMyse COETUHEHHUsS, MacCOBYIO JOJIO BEIIeCTBa B pPacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKIH;

®  [PUMEHSATH OCHOBHBIE ONEPALMU MBICIUTEIILHOMN 1eATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
000011eHIe, cUCTeMaTU3alUI0, KIACCU(UKALMIO, BBISIBICHUE MPUYUHHO-CICACTBEHHBIX CBS3eH —
JUISL U3YYEHMsI CBOMCTB BELIECTB U XUMUYECKHUX PEAKIIUI, €CTECTBEHHO-HAYyYHbIE METO bl I03HAHUS
— HaOJI0ZIeHHEe, U3MEPEHHE, MOJICTTUPOBAHIE, SKCIIEPUMEHT (pealbHbIA U MBICIICHHBIH );

e  CIEJ0BAaTh [IPaBUJIAM I10JIb30BAaHUS XUMUYECKOUN MOCY10H U J1abopaTOpHBIM 000PYAOBAHUEM,
TaK)Ke MpaBuUiaM OOpaIleHMs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XMUMHUYECKHUX OIBITOB MO TMOJYYEHUI0O U COOMpPaHHI0 Ta3000pa3HBIX BEIECTB
(Bomoposa W KHUCIOpOAA), IPUTOTOBJIEHUIO pPAacTBOPOB 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

[IpenmerHble pe3ynabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaxarh CHOPMUPOBAHHOCTH Y
00y4aroIuXxcsi yMEHUM:
® DACKPBIBAaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUN: XMMHYECKUH DJIEMEHT, aTOM, MOJIEKYJIa,
MOH,  KaTHOH, aHWOH, 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 HEOOpaTHUMbIE PEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUH,
OKHCITUTENb, BOCCTAHOBHUTEIb, OKUCIEHHE M BOCCTAHOBIIEHHE, aIOTPOIUs, aM(OTEepHOCTH,
XUMHUYECKasl CBSA3b (KOBaJEHTHAs, MOHHAs, METANINYECKas), KpUCTAIUIMYECKas PeléTKa, KoOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XMMHYECKOW pEaKIMH, NMPEAeNbHO JomycTuMas KoHneHTpauus [1IJIK
BEILECTBA,
® MJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKHX MOHATHA W NPUMEHATh 3TH  IOHATHUSA
IIPU ONKMCAHMUM BEIIECTB U UX NPEBPALICHUN;
® UCIOJB30BaTh XMMMUYECKYI0 CHUMBOJIMKY JJisi COCTaBleHUS (OpMyJl BELIECTB U YpaBHEHMM
XUMHUUYECKHUX PEAKIIN;
® OIpPENeNsATh BAJIEHTHOCTb WM CTENEHb OKUCICHUS XHMHMUYECKUX DJJIEMEHTOB B COCIUHEHUSAX
pPa3IMYHOIO COCTaBa, IPUHAIJICKHOCTb BELIECTB K ONPEAEIEHHOMY KIJIACCY COCIMHEHHUM 110
dopMynaM, BUJ XMMHYECKOH CBS3M (KOBaJleHTHasl, MOHHAs, METAJUIMYECKas)) B HEOPraHUYECKHUX
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. MenneneeBa M JEMOHCTPUPOBATH €T0
NOHMMaHMe: OIMCBHIBaTh U XapakTepu3oBaTh TabmuuHyro (opmy Ilepuonnueckoil cucTemsl
XUMHYECKHX 3JIEMEHTOB: pa3inuyaTh MOHSTHUSA «TJlaBHas mnoarpynna (A-rpynma)» U «1moOoyHas
noarpynna (b-rpynmna)», Manble u OoJiblIME MEPUOABI, COOTHOCUTH O0003HAUYEHUs, KOTOpbIE
UMEIOTCS B NEPUOAMYECKON Talivile, C YHCIOBBIMH XapaKTEPUCTHKAaMH CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sijpa, 00Iee YHUCIIo IEKTPOHOB U pacIlpeesieHHe X 10



3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX
COCIMHEHUH B MpeJenax MajblX MEPUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

e KJAacCU(PUIMPOBATH XMMHUECKHE AJIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XMMUUECKHUE PeaKIuu
(1O YMCILy U COCTaBY YYacCTBYIOIIMX B PEaKLUU BEIIECTB, MO TEIIOBOMY (D (exTy, Mo U3MEHEHHUIO
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 YPaBHEHUS JEKTPOJIUTUUECKON TUCCOIMALIMU KUCIIOT, IIEJI0YEH 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 MIPEBPAILCHHUN B PA3JIMYHbBIX YCIOBUSAX;

® BBIYUCIISTH OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHYECKOTO 3JIeMEHTa MO (OpMyJie COCTUHEHHUS, MAacCOBYIO JOJIO BEIIeCTBA B PacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peaKIny;

e coOdrofaTh MpaBHiia MOJB30BAHUS XUMUYECKOW MOCYION M Ja0OpaTOpHBIM 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);

® MPOBOJAMTH pEAKIMH, [OATBEPKAAIONIME KAYECTBEHHbIH COCTAB PA3JIMYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM TYyTEM XJOpUA-, OpoMun-, womua-, kapOoHar-, ¢ocdar-, cuimkar-,
cynbhar-, TUIPOKCU-MOHBI, KATHOHBI AMMOHUS U MOHBI U3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PacTBOPAaX HEOPTaHUYECKUX BEIECTB;

® [IPUMEHATh OCHOBHBIE OINEpaIlUU MBICIUTEIbHON NEATEIbHOCTH — aHAJU3 U CUHTE3, CPABHEHHUE,
000011eHIe, CUCTEMAaTH3alMI0, BBISIBJICHHE NPUYUHHO-CIEACTBEHHBIX CBSI3€H — Uil M3y4YEHHS
CBOMCTB BEIIECTB M XHUMHUYECKMX PEAKIUH, €CTeCTBEHHOHAYYHBbIE METOAbl 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 paboThl e paboThl

Paznen 1. [lepBoHayajibHble XUMHYECKHE TOHATHS

1.1 | Xumusa — BakHas 5 2 bubanoreka LIOK
o0acTh https://m.edsoo.ru/7f41837¢

€CTECTBO3HAHUS U
MPaKTUYECKOU
JeATEIbHOCTH
YyeJloBeKa

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

peakinuu

Hroro no pazneny 20 1 2

Paznen 2. Baxuneiimme npeacTaBuTe/ M HEOPraHMYeCKUX BeLeCTB

2.1 | Bozayx. Kucnopon. | 6 bub6muorexa [IOK
[TonsiTre 00 https://m.edsoo.ru/7f41837c

OKCHJgax



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 | Ilepuoanueckwuii 7 Bubmuoteka [JOK
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
€ peakuuu
Wroro no pazneny 15 1 bubnuoreka [IOK
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 kJaace

Ne | HaumeHoBaHue KonnuecTBo yacos OnexTpoHHbIE (HUPPOBLIE)

/Tl | pa3aenoB U TeM Beero | Konrponbhsie | IIpakTudeckue o0pa3oBaTenbHbIE PECypCHI
IIPOrPaMMEI paboThI paboThI

Pa3nen 1. BemecTBO M XMUMHYeCKHE peaKIIUU

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

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

1.3 | DnekrponurHyeck | 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
peakuuu 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
XUMHUYECKHX
aiemeHToB VI A-
rpynnsl. Cepa u
e€ coeIMHEHNA

but6mmoreka [IOK
https://m.edso0.ru/7f41a636

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

bubmnoreka IIOK
https://m.edsoo0.ru/7f41a636

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

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

Hroro no paszueny

25

1

Pasznea 3. Merasuibl 4 MX COeIMHEHU S

3.1 | OOmmue cBoiictBa | 4 bu6nunorexa [IOK
METaJIOB https://m.edso00.ru/7f41a636

3.2 | Baxwueiimme 16 1 bubnuoreka [JOK
METAJUIBl U UX https://m.edso0.ru/7f41a636
COEIUHEHNS

Wroro mo pazneny 20 1

Paznen 4. XuMus v okpy:kaomas cpeaa

4.1 | BemectBa u 3 bubnunorexa LIOK
MaTepHabl B https://m.edsoo.ru/7f41a636
JKU3HU YEJI0BEKA

Hroro o pasneny 3

[ToBTOpeHue 3 1 bubnmnoreka [JOK

https://m.edso0.ru/7f41a636
OO011ee KOJINYECTBO 68 5

94acoB I10 MPOTpaMMe



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