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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa mo XuMHH Ha YpOBHE OCHOBHOI'O OOIIero oOpa3oBaHHs COCTAaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHSI OCHOBHOH 00pa3oBaTelbHOW MPOrpamMMbl OCHOBHOTO OOIIETO
obpazoBanusi, mpencraBieHHbIx B OI'OC 00O, a Ttakxke Ha ocHoBe (eaepanbHON paboueit
MPOrpaMMbl BOCIIUTAHUS U C y4ETOM KOHIICIILIMU MPENoJlaBaHusl yuyeOHOro mpeaMera «XHMHS» B
o0pa3oBaTeNbHBIX Opranu3anusx Poccuiickoit denepanuu.

[IporpaMMa mo xumuM Aa€T TpeACTaBICHHE O UeNsAX, OOmeH cTpaTeruu oOydeHus,
BOCIUTaHUST M Pa3BUTHUS OOYYAIOIIUXCS CpeJCTBAMH Y4eOHOro TMpenMeTa, YCTaHABJIHUBAET
o0s13aTeNbHOE TMPEIMETHOE COJIepKaHME, TMpeaycCMaTpUBacT paclpeieicHue ero Mo Kiaccam Hu
CTPYKTYPHUPOBAHUC II0 pasjciaM U TEMaM IporpaMmbl 110 XUMHH, ONPCACIACT KOJIUYCCTBCHHBIC N
KayeCTBEHHbIC XapaKTEPUCTUKU COJEPIKAHUS, PEKOMEHIYEMYIO TOCIEA0BATEIbHOCT HW3YUCHHS
XUMHH C Y4ETOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBs3€H, JIOTMKM y4eOHOro Imporiecca,
BO3PACTHBIX OCOOEHHOCTEH OOydaromuxcsi, OnpejenseT BO3MOKHOCTH TpeAMeTa IS peain3aluu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa30BaTENbHOM MporpaMMbl Ha YpOBHE
OCHOBHOTO 0011lero oOpa3oBaHUs, a Takxke TpeOOBaHUH K pe3ysibTaTaM O0y4YeHUs! XUMHUH Ha YpOBHE
Heﬂeﬁ HU3YUCHHUA npeamMera u OCHOBHBIX BHUI0B yqe6HO'HO3HaBaTeHBHOI>'I ACATCIIBHOCTHN
00yJaromIerocs Mo OCBOCHHUIO YIeOHOT0 COIep KaHusI.

3HaHWEe XUMUHM CIIY’KUT OCHOBOW U (POPMHUPOBAHHUS MHPOBO33PEHUS 00yYaromlerocs, ero
MPEACTABICHU O MaTepHalbHOM EMHCTBE MHPA, BAXHYIO pOJib HrpaloT (GOpMHpYEeMble XUMHUEH
NpEACTaBJICHUA O B3aUMOIIPEBPAICHUAX JSHEPIruu H 06 OBOJIIONMU BEHICCTB B IIPHUPOAC, O ITYTIAX
peleHus rIo0aIbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS YETIOBEUYECTBA — CHIPHEBOM, SHEPTETHYECKOH,
MUIIEBON ¥ SKOJIOTMYECKOI 0€30MacHOCTH, MPOOIIEM 3/IPaBOOXPAHEHMSL.

N3ydeHune xumuu:

CIOCOOCTBYET pealHu3alii BO3MOXXHOCTEH Ui caMOpa3BUTHS W (HOPMUPOBAHUS KYIBTYpPHI
JINYHOCTH, €€ 001Iel U (YHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHT BKJAJ B (JOPMUPOBAHWE MBINUICHHS W TBOPYECKHX CIIOCOOHOCTEH oOydaromumxcs,
HaBBIKOB MIX CAMOCTOSITEIbHON Yy4eOHOU MesTeNhHOCTH, IKCIIEPUMEHTAIBHBIX W HCCIEA0BATENbCKIX
yYMeHU#, HeOOXOJIMMBIX KaK B IIOBCEAHEBHOMN KHU3HH, TaK M B TPO(ECCHOHATBLHOMN JIeSITEIbH OCTH;

3HAKOMHUT CO CIIENU(HUKON HAyYHOrO MBINUICHUS, 3aKIabIBAET OCHOBBI I[ETOCTHOTO B3TJIs/a
Ha eIWHCTBO NPHUPOABI W UEIOBEKA, SBIAETCS OTBETCTBEHHBIM JTAalloM B (OPMHPOBAHUU
€CTeCTBEHHO-HAyYHOH TPAMOTHOCTH O0YyJaroIINXCs;

croco0cTByeT (hOpMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
MIPUPOJIE, K YETOBEKY, BHOCHT CBOM BKJIA] B 9KOJIOTHYECKOe 00pa30oBaHme 00yJatOMIIXCsl.

Jannple HampaBieHHA B OOYYEHHWM XHMHHA OOECHEeYMBAIOTCS CHenu(PUKOW CcomepKaHus
y49e0HOTO TpeaMeTa, KOTOPBIN SIBISETCS MeNarormueckd aJalTHPOBAHHBIM OTpaXeHHeM 0a30BOit
HAYKH XMMHWHU Ha OIPENEIEHHOM JTale €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUS OPHUEHTHPOBAaH Ha OCBOCHHUE
00y4aroMMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX TOHATHA XWMHH, OCHOB HEOPTaHWYECKOW XUMHHA U
HEKOTOPBIX OTJENBbHBIX 3HAYUMBIX MTOHATAN OPTaHUYECKOH XUMUU.

CTpykTypa comepkaHHs TPOrpaMMBI 10 XHUMHHA C(OpMHpOBaHa Ha OCHOBE CHCTEMHOTO
momxoza K e€ m3yuennro. ConmepxaHue CKIIapIBaeTCs U3 CUCTEMbI TIOHSATHI O XUMHYECKOM DJIEMEHTE
YU BEIIeCTBE W CHUCTEMBl TOHATHH O XUMHYECKOW peaknuu. OO0e 3TH CHUCTeMBI CTPYKTYPHO
OpPTaHHM30BaHBI 0 TPHHIMUITY MOCIENOBATEILHOIO pPa3BUTHS 3HAHWHA HAa OCHOBE TEOPETHYECKUX
MIPEJICTaBIIEHUH PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBEI BCET'0 €CTECTBO3HAHUS,

— Ilepuomuaeckoro 3akona /. 1. MeH/ieneeBa kak OCHOBHOT'O 3aKOHA XFMUU;

— Y4YeHHSI O CTPOSHUH aTOMa M XUMHUYECKOH CBSI3H;

— MIpeNCTaBIeHUH 00 AIIEKTPOTUTUIECKON JUCCOLUAIINN BELIECTB B pacTBOpax.

Teopernueckne 3HaHUS paccMaTPUBAIOTCS HAa OCHOBE OSMIUPUYECKH TIOJYYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BHBAIOTCS IMOCJIEJOBATENBLHO OT OAHOTO YPOBHS K JIPyroMy, BBIMOIHSISA



¢GyHKUMU OOBSICHEHHS W TPOrHO3MPOBAHUSI CBOWCTB, CTPOCHHMS M BO3MOKHOCTEH MPaKTHYECKOTO
MIPUMEHEHUS U MOTyYEHHs U3y4aeMbIX BELIECTB.

OcBoeHre TMpoOrpaMMbl IO XHMHH CIOCOOCTBYeT ()OPMHPOBAHHIO TIPEICTABICHUS O
XUMUYECKOM COCTABJLSIIOLICM HAay4YHOM KapTUHBI MHpPAa B JIOTHKE €€ CHCTEMHON IIPUPOJBI,
LIEHHOCTHOTO OTHOIIIEHUS K HAy4YHOMY 3HAHMIO M METoJaM MO3HAaHHA B Hayke. M3yueHue XuMuu
MPOUCXOAUT C TPUBJICUCHUEM 3HAHWN M3 paHee M3y4YeHHBIX yueOHBIX mpeaMeToB: «OKpyKarommi
MHUp», «buonorus. 5—7 kinaccb» u «dusuka. 7 kacey.

[lpu W3yueHWH XMMUHM MPOUCXOAUT (POPMHUPOBAHWE 3HAHWN OCHOB XMMHYECKOHW HAYKH Kak
00JIacTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTHUECKON NESTEILHOCTH YeJIOBEKa M KaK OIHOTO U3
KOMITOHEHTOB MHPOBOW KyJIbTYpBI. 3a/laua y4eOHOT0 MpeAMeTa COCTOUT B (POpMUPOBAHUHN CHUCTEMBI
XUMHYECKUX 3HAHUA — BaXKHEWIIMX (DAKTOB, MOHSATHM, 3aKOHOB M TEOPETHYECKUX IOJIOKCHUM,
JOCTYITHBIX 000OIIEHUIT MUPOBO33PEHUECKOT0 XapaKTepa, s3bIKa HAyKH, B MPHOOIMIEHNH K HAYYHBIM
MeTO/IaM TIO3HAHMSI MPU M3YYCHUH BEIISCTB M XMMHUYECKUX pPeaklui, B (HOPMUPOBAHUM U PA3BUTHH
MO3HABaTENbHBIX ~YMEHHH W WX [pPUMEHEHWHM B  ydueOHO-TIO3HABaTEeIbHOM W y4eOHO-
HCCIIEIOBATENILCKON JIeITEbHOCTH, OCBOGHMU TpaBUIl 0€30MacHOro oOpalleHus] ¢ BEleCTBAMHU B
TOBCETHEBHOM KU3HU.

[lpr w3ydyeHMH XMMUHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS Ba)KHOE 3HAUYCHHE
MpHOOpPENN TaKKe IeH, KaK:

— (opMupoBaHNE WHTEIUIEKTyaJbHO PAa3BUTOM JMYHOCTH, TOTOBOW K CamM0O0OOpa30OBaHHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIIbHOMY HPUHSATHIO PElICHUM, CIIOCOOHON anamTupoBaTbesi K OBICTPO
MEHSIOIIMMCS YCIIOBHSIM JKU3HU;

— HampaBlICHHOCTh OOYYEeHUS] Ha CHCTEMaTHYeCKOe MPHOOIIEHHE O0yYarommxcst K
CaMOCTOSTEIILHOW T03HABATEILHON JIESITENBHOCTH, HAYYHBIM METOAaM IO3HaHUs, (HOPMHPYIOIMIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieueHre YCIIOBHM, CIOCOOCTBYIOIIUX TPHOOPETCHHUIO OOYJAIOMIMMUCS — OIBITa
Pa3HOOOpa3HOM [ESITENTFHOCTH, TO3HAHUS W CaMOIIO3HAHHS, KITIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATHHOE 3HAUEHHUE JIJISl PA3IIMYHBIX BUIOB JAESTEIHFHOCTH;

— (dopMupoBaHue 00OIIEH (YHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM
YHclie YMEHUH OOBSACHSATH M OIEHHUBATDH SIBICHUS OKPY)KAIOIIETO MUpPA, MCIONb3Ys 3HAHUS W OIBIT,
MONTy4eHHbIE TIPH N3YYEHUHN XUMUH, IPUMEHSTh WX TPH PEIIeHUH TPoOIeM B IIOBCETHEBHOM JKU3HU U
TPYIOBOH IEATEIBHOCTH;

— ¢QopmupoBanre y 0OydalOmMXCS TyMaHHCTHYECKWX OTHOIIEHHWH, TMOHWMaHHs II€HHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKH JKOJOTMYECKH IeIecO00pa3HOro TOBENEHUS B OBITY U
TPYZIOBOH AEATEIBHOCTH B LIEISIX COXPAHEHUS CBOETO 3I0POBbS U OKPYKAOLIEH TPUPOAHON CPEbL;

— pa3BHUTHE MOTHUBAIIMK K OOYYEHUIO, CIIOCOOHOCTEW K CAMOKOHTPOIIO M CAMOBOCITUTAHUIO HA
OCHOBE yCBOEHWHSI OOIIEYENTOBEUECKUX I[EHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQUIIS H
HaIpaBIEHHOCTH JATBHENIIIEro 00ydeHUsl.

OOmee 4MCIO YacoB, OTBENEHHBIX [UIS M3y4YeHHs] XWUMHUW Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBaHus, coctaBisier 136 gacoB: B 8 kiacce — 68 yacoB (2 waca B Hememwo), B 9 kimacce — 68
gacoB (2 9aca B HEICIIO).



COJAEPXKXAHUE OBYYEHUA

8 KIIACC

IepBoHayaNbHBIE XMMHYECKUE TOHSATHS

IIpenmer xumuu. Ponb XUMHM B )KU3HU YeOBEeKa. XUMUA B cUcTeMe Hayk. Tena u BelecTsa.
Du3nUeCcCKrue CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHME BellecTB. [[oHsATHE 0 MeToAaxX MO3HAHUS B
xumud. YucTele BemecTBa U cMec. CrocoObl pa3JielieHus CMECei.

ATOMBI M MOJICKYJIBI. XUMUUYECKUE dT1eMeHThl. CHUMBOJIBI XUMAYECKUX AJIEMEHTOB. [IpocThie u
CJIOJKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHeE.

Xumudeckas ¢Gopmysia. BajleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BeniecTB. OTHOcHUTeNbHAs aTOMHas Macca. OTHOCHTENbHAs MOJIEKyIsIpHas Macca. MaccoBas
JIOTIST XUMUYECKOT0 3JIEMEHTA B COCTUHCHUU.

KonmgectBo BemectBa. Monb. MomsipHast Macca. B3anMOCBSI3bp KOMYECTBA, MACCHl M YHICIIA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacu€rel mo hopmynaM XMMHUYECKHX COSTUHEHUH.

Ousznyueckne W XUMUYECKHE SBICHUSA. XUMUYECKas peakiuus W e€ TMPU3HAKU. 3aKOH
COXpaHEHHMS MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHHUs. Kiaccudukaius XUMHUECKHUX pEaKIUil
(coemmHeHUs, Pa3IOKEHIS, 3aMEIIECHNS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOH TOCYJOH, TpaBWIamMu pabOThl B JabopaTtopuu W TpuéMaMu
oOpaiieHust ¢ 1a00paTOPHBIM 00OPYIOBAHHEM, U3YUCHHE U OlMCaHUE (PU3MUECKUX CBOMCTB 00pa3iioB
HEOPTraHWYECKUX BEIIECTB, HaOMIofcHNE (u3nUecKuX (IIJIaBJICHHE BOCKA, TAasHHE JIb/IA, PACTUPAHHE
caxapa B CTyIKe, KHIICHHE W KOHJCHCAIMS BOIBI) M XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE
METHOW TPOBOJIOKH, B3aMMOJICUCTBHE MeJa C KHUCIIOTOW) SIBJICHWH, HAONIOJCHWE W OIHMCAHHE
MIPU3HAKOB TIPOTEKAHUS XWMHUYECKUX peakiuil (pa3iokeHHWe caxapa, B3anMMOJCHCTBHE CEPHOM
KHCIIOTBI C XJIOpUIOM Oapus, pasnoxkenue ruapokcuaa menu (I1) mpu HarpeBanum, B3anMoaelcTBHE
xenesa ¢ pacteopoM coiu Meau (1), u3ydeHne crioco0OB pa3aeiieHUs] CMeCce: ¢ IOMOIIbI0 MarHUTa,
(¢uapTpOBaHME, BBIIAPHWBAaHWE, MUCTHIUIANHNSA, XpoMaTorpadus, MPOBEIEHHE OYMCTKH TOBAPEHHOM
cony, HAONIONEHHE W ONUCAHWE PE3YyIbTaTOB IPOBEACHUS OIbBITa, WUIFOCTPUPYIOIIETO 3aKOH
COXpaHEeHHs MacChl, CO3/JaHNE MOIEJIEH MONEKY (IIapOCTEPKHEBBIX).

BaxxHejinue npeacTaBuTe/ M HEOPraHM4ecKUX BellecTB

Bosznyx — cmecp razoB. CocraB Bo3gyxa. Kucmopom — aieMEHT M TPOCTOE BEMIECTBO.
Haxoxmenue kucimopoma B Tpupojae, GU3NYECKHEe W XHUMHYCCKHE CBOWMCTBA (pEaKIMH TOPEHUS).
Oxcuppl. [lpumenenmne xkucmopoma. CrocoObl TONMy4YeHHS KUCIOpoaa B Jabopatopud U
npoMeInuieHHOCTH. KpyroBopor kucnmopoga B mpupoge. O30H — amioTpomHash MOAM(UKAIS
KHCIIOpOa.

TemmmoBoit  3PQekT XUMHYUECKONW peakluu, TEePMOXHUMHUYECKHE ypaBHEHHS, 0JK30- W
SHAOTEPMHUYECKHE peakuu. TOIIMBO: Yroidb W MeTaH. 3arps3HeHHe BO3AyXa, YCHIIEHHE
MapHUKOBOTO d(h(ekTa, pa3pyiieHrne 030HOBOTO CIOS.

Bomopon — anemenT u mpoctoe BemiectBo. HaxoxaeHne Bogopoaa B mpupoae, Gu3nveckue u
XMMHUYECKHE CBOICTBA, TPUMEHEHHe, CIOCOObI momydeHns. Kucimorsr u conu.

MonsipHblit 00bEM Ta30B. PacuéThl 0 XUMHYECKHM YPaBHEHUSM.

®usnueckue CcBOMCTBa BOAbpl. Bojga kak pactBoputens. PactBopel. HacklieHHblE H
HEHACHIIIEHHbIE PacTBOPEI. PacTBOpMMOCTE BeliecTB B Bojie. MaccoBasi JToJIsl BEIIECTBA B PacCTBOPE.
Xumudeckne cpoiictBa Bombel. OcHoBaHWs. Ponb pacTBOpOB B MpUpOAE W B JKU3HU YEIOBEKA.
KpyroBopoT BojibI B ipupo/ie. 3arpsi3sHeHre MprupoHbIX Boj. OXpaHa M OYACTKA TPUPOAHBIX BOI.

Knaccudukanuss Heopranmdeckux coemauHeHnid. Oxcuapl.  Kiaccudukamms OKCHAOB:
coneoOpasytomme (OCHOBHBIE, KHCIOTHBIE, aM(]oTepHBIe) W Heconeobpasyromue. HomeHkmaTypa
okcuioB. Du3nueckre U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydenne okcroB.

OcHoBanusa. Knaccudukanuss OCHOBaHMH: INENOYM W HEPACTBOPUMEIE  OCHOBAHHUSI.
Homenknatypa ocHoBanuii. ®dusmueckue Hu XHUMHUYECKHE CBOWCTBa ocHoBaHUU. I[lomyueHue
OCHOBaHMH.



Kucnorel. Kiaccudukanus kucnor. Homenknmatypa kucinor. ®dusnyeckue W XUMHYECKUE
cBoricTBa KuCIOT. Psan aktuBHocTr MetaimioB H. H. bekerosa. [lonyuenue kucior.

Comu. HomenknaTypa comnelt. @usznueckue U XMMHUECKHUE CBOICTBa colel. [lomyuenue comeit.

I'enernueckast CBSI3b MEXIY KiIacCaMH HEOPTAHUYECKUX COCAMHCHUI.

Xumuueckuii IKcnepumenm:

KAaueCTBCHHOE OINpE/C/ICHUE COJIEp)KaHUs KUCIOpola B BO3IyXe, IMOJy4YCHUE, COOMpaHHE,
pacro3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOJACHUE B3aWMOJICHCTBHS BEIISCTB C
KHCIIOPOZOM M YCJIOBUS BO3HUKHOBEHHUS M TMpPEKpalleHus TopeHus (Mokapa), O3HAKOMIIEHHE C
o0pasiamMu OKCHUJIOB M ONKCAaHWUE UX CBOMCTB, NOJYYCHUE, COOMpaHHe, Paclio3HABAHUE M H3YUCHUE
CBOMCTB Booponaa (TopeHue), B3auMojelcTBHe Boaopona ¢ okcuaom wmeau (lI) (BosmoxHO
WCIIONb30BaHME BHUICOMATEPHANIOB), HAONIIO/EHHE OOpa3llOB BEIIECTB KOJIUYECTBOM |  MOJIb,
HCCIICIOBAHNE OCOOCHHOCTEH PAaCTBOPEHMS BEIIECTB C PA3JIMYHON PACTBOPUMOCTHIO, IPUTOTORJICHUE
pacTBOpPOB C OINpPEETEHHON MacCOBOM J0Jied pacTBOPEHHOrO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C
MeTaJUlaMH (HaTpUeM M KaybliueM) (BO3MOXHO HCIOJIb30BAHHME BHEOMATEPHANIOB), MCCIIEIOBAHUE
00pa3lioB HEOPraHWYECKHX BEIICCTB Pa3IMUHBIX KJIACCOB, HAOJIIOJICHUE HW3MEHEHHSI OKPAaCKH
WHJINKATOPOB B pPacTBOpax KHUCJIOT W IIeNodeld, m3ydeHue B3ammonencTBust okcuma memu () c
pacTBOpPOM CEpPHOM KHCIOTBI, KHCJIOT C METalUIaMH, pEaKkUMd HEeUTpaln3aluy, IOIy4eHUe
HEpPACTBOPUMBIX OCHOBAHHWH, BBITECHEHHE OIHOTO MeTala IAPYTHMM W3 PAacTBOpa COJH, PEIICHHE
AKCIIEPUMEHTAIBHBIX 33124 110 TeMe «BakHelme K1acchl HEOPraHNIECKUX COSTUHEHU.

IMepuoauyeckuii 3axon u Ilepmoamueckass cucremMa xummuyeckux 3JjemeHtoB /[I. W.
MenpaeneeBa. CTpoeHue aToMOB. XUMHUYeCKasi CBsI3b. OKHCJIUTETbHO-BOCCTAHOBHUTEIbHbIE
peaknun

HepBBIe IIOITBITKH KJ'IaCCI/I(i)I/IKaHI/II/I XUMHUYECKUX dneMeHToB. IloHstne o Tpymnmnax CXOOHBIX
37eMeHTOB (IEIOYHBIE M IIeTOYHO3EMETbHBIE METAJIbl, TAJIOT€Hbl, MHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(GOTEPHBIC OKCHIIBI M THIPOKCHIBI.

ITepuoanueckuii 3akoH. Ileproanueckas cucrema xumudeckux 3yementoB JI. 1. Menpeneesa.
Kopotkonepuonnas n nmaHONEpHOAHAs (hopMbI Ileproamaeckoil CHCTEMBI XHMHYECKIX 3JIEMEHTOB
. W. MenneneeBa. Ilepuoasl u rpynnbl. PU3HMYECKHUNA CMBICT TMOPSJKOBOIO HOMEpa, HOMEPOB
[IEPUOJIa U TPYNIIBI AIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3orombl. OmekTpoHbl. CTpoeHHEe 3IeKTPOHHBIX
o0oirouek atoMoB TepBhIX 20 xumudecknx 3meMeHToB [lepuommndeckoit cucremsr JI. 1. Menneneena.
XapakTepucTika XMMHUYECKOTo 3JIeMEHTa Mo ero mosnoxeHuto B Ilepuommnueckoit cucreme 1. .
Menpeneesa.

3aKOHOMEpPHOCTH HW3MEHEHHsI pajiyca aTOMOB XHMHYECKHX JJIEMEHTOB, METAJUIMYECKHX W
HEMETAJNINYECKUX CBOMCTB MO IpylIaM U NEPUOIaM.

3nauenue [leproanueckoro 3axona u llepuoamaeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTus Hayku u npakTtuku. [. 1. MenaeneeB — y4€HbIi U TpakIaHUH.

Xumundeckas cBsi3b. KoBaneHTHas (TONSIpHAS U HEMOMSpHAs) CBA3b. DIEKTPOOTPUIIATENNEHOCTh
XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp okucnenus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoleccel okuciaeHus u
BOCCTaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:.

n3y4eHne 00pa3IloB BEIIECTB METAJUIOB H HEMETAJUIOB, B3aUMO/ISHCTBHE THIPOKCH/IA IFHKA C
pacTBOpaMH KUCJIOT U IIEI0YEH, MPOBENECHUE ONBITOB, MWILIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTENBHO-
BOCCTaHOBHUTENBHBIX peakiuil (rOpeHne, peakiiuy pa3ioKeHUs, COSITUHEHVIS ).

Mescnpeomemnnie ceasu

Peanuzanus MeXnpeaMETHBIX CBI3EH IpU U3yYEHUU XUMHUH B § KJIacce OCYILIECTBISIETCS Yepes3
WCIONb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHHM, TaK W TIOHITHH, SBISIOMIMXCS
CUCTEMHBIMHU JJIS1 OTJCIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAayYHBIA (DaKkT, TUMOTE3a, TEOPHUS, 3aKOH, aHAIU3,
CUHTE3, KiIaccuuKaius, IepHOAUIHOCTh, HAOIIOICHHE, IKCIIEPUMEHT, MOJICITUPOBAHUE, H3MEPEHHUE,
MOJICTIb, SIBJICHUE.

Ousuka: Matepusi, aTroM, DJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUI, H30TOMbI,
PaZnoaKTUBHOCTD, MOJIEKYJIa, SJCKTPUUECKUHN 3apsil, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOsSTHUE
BEIIIECTBA, I'a3, PU3MUECKUE BETUYMHBI, SAUHUIIBI U3MEPEHUS, KOCMOC, TUIaHEThI, 3BE3/1b1, COIHIIE.

Buonorus: horocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaNbl, TOPHBIC TOPObI, MOJC3HBIC MCKOIAECMbIC,
TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BeurectBo U XumMmHyecKkasi peakuusi

ITepuonmueckuii 3akoH. Ilepuoguueckas cucrema xumudeckux siemenTos . M. Menneneesa.
Crtpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XMMHMUYECKHX 3JIEMEHTOB MEPBBIX TPEX
nepuoa0B, Kajiud, KaJlblilud WU HX COGILI/IHGHI/Iﬁ B COOTBCTCTBHUU C IIOJOXKCHHUEM OJJICMCEHTOB B
ITepuoanyeckoi cuCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHrie BemeCTBAa: BHJABI XUMHYECKOH CBSI3M. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIIIECTBA OT TUIA KPUCTAIUINYECKOW PEIIETKU U BUJIa XUMHUYECKON CBSI3HU.

Kiaccudukarys 1 HOMEHKIATypa HEOPTAHMIECKUX BEIIECTB. XMMHUUIECKIE CBOMCTBA BEIIECTB,
OTHOCAINIMUXCA K pas3jiiM4HbIM KjIacCaM HCEOPraHUYCCKUX COCZII/IHCHI/IfI, T€HETHUYECKasad CBI3b
HCOPraHM4€CKUX BEUICCTB.

Kraccudukanmss XUMAYECKHX PEAKIU MO pPa3IUYHBIM TPU3HAKaM ([0 YMCIy U COCTaBy
YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(QeKTy, M0 M3MEHEHHIO CTENeHEeH OKUCIIEHUS
XUMHYECKUX DJIEMEHTOB, [0 OOPATUMOCTH, 110 YYaCTHIO KaTaau3aTopa). DK30- U SHIOTEPMUUYCCKHE
peaxIm, TepPMOXUMHUIECKHE YPaBHEHHUSI.

ITonsiTne 0 cKopocTH XHUMHYECKOM peaknuu. lloHATHE 00 0OpaTUMBIX M HEOOPATHMBIX
XUMHYECKUX peakuusax. [[oHsATHe 0 TOMOTEHHBIX W TeTepOreHHBIX peakuuax. [loHaTue o karamuse.
[lonarre o xumudeckoM paBHOBecHU. (DaKTOpHI, BAUAIONINE HA CKOPOCTh XUMHYECKOH peakmuu W
MTOJIOKEHIE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  PEAKIMH, OJEKTPOHHBIM  0OalaHC  OKHCIUTEIHHO-
BOCCTaHOBUTENbHONH peaknuu. (CocTaBleHHE ypaBHEHHI  OKHCIUTEIHHO-BOCCTAHOBHUTEIHHBIX
peaxmuii ¢ NCIOIB30BAaHIEM METO/A JIEKTPOHHOT O OaTaHca.

Teoprus >IEKTPOMTUTHYECKON AUCCOLMUANNU. OIEKTPOIUTHI M HEINIEKTPOIUTH. KaTHOHBI,
aHMOHBL. MeXaHW3M NIWCCOIMAIINH BEIECTB C PA3UYHBIMH BHAAMH XHUMH4eCKOH cBs3u. CTereHb
mucconuanyi. CHITbHBIE U CTa0bIe IIEKTPOIHTHI.

Peakmmuun moHHOTO OOMeEHa. YCIIOBHS IPOTEKAHWS PEaKIIMid HOHHOTO OOMEHA, IIONHBIE U
COKpaméHHbIe HMOHHBIE ypaBHEHHWs peaknuii. CBOWCTBAa KHCIIOT, OCHOBaHHUM M COJEH B CBeETe
MIPECTABIIEHUH 00 AIEKTPOIUTHYECKON nuccoruanun. KauecTBeHHbIe peaknny Ha HOHEL [loHsTHE O
TUAPOJIA3E CONEH.

Xumuueckuit IKcnepumMeHm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAJUTHYECKIX PEMIETOK HEOPTAHHUECKHIX BEIIECTB — METAIIOB
u HeMmeTraluioB (TpaduTa ®W anMmasza), CIOKHBIX BeEIIECTB (XJIOpHUAA HATpHs), HWCCIEIOBaHUE
3aBHUCHMOCTH CKOPOCTH XUMHYECKOW PEaKIMH OT BO3JAEUCTBUS Pa3IMIHBIX (PAKTOPOB, UCCIEIOBAHIE
AIEKTPOITPOBOHOCTH PACTBOPOB BEIECTB, IpOIECCa AUCCOIUAIMN KHUCIOT, MIeJoYed Hu couei
(BO3MOXXHO HCITONIF30BAHUE BHJIEO MATEPHAIIOB), TIPOBEJIEHHIE OIBITOB, HILTFOCTPUPYIOMINX TTPH3HAKU
MIPOTEKaHUs peaKkIuii HOHHOTO oOMeHa (oOpa3oBaHKe OCa/iKa, BBIIEICHNE raza, 00pa3oBaHUE BOJIBI),
OIBITOB, WJLTIOCTPUPYIONINX IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX peakiuil (ropeHwue,
pPEeaKkIuy Ppas3loKEHHs], COCIUHEHHs), pPAclOo3HABAHWE HEOPraHWYECKUX BEIIECTB C IOMOIIHIO
KaueCTBEHHBIX PEeaKIMii Ha HOHBI, PEIIeHUE IKCTIEPUMEHTAILHBIX 3a/1a4.

HeMmeTtannbl u UX coeJUHEHH I

OOmas xapakrepucTuka rajaoreHoB. OCOOCHHOCTH CTPOSHHsI aTOMOB, XapaKTEPHBIE CTEIEHU
okucnenus. CTpoeHHe W (U3MYECKHE CBOWCTBA IPOCTHIX BEIIECTB — TaJOreHOB. XHUMUYECKUE



CBOMCTBa Ha MpHUMepe xjopa (B3aUMOACHCTBHE C METaJUIAMH, HEMETaJUlaMH, IIeJI0YaMHu).
XnopoBopopoa. ConsHasg KUCIOTa, XMMHUYECKHE CBOWCTBA, MONydeHUE, NpuMeHeHue. [lelicTBue
XJIopa M XJOpOBOJOPOJia Ha OpraHW3M 4YenoBeKka. BakHellne XJIOpuIbl U UX HaXOXKIEHHE B
MIpUpOJIE.

Obmas xapakrepuctuka odieMeHToB VIA-rpynmel.  OcoOEHHOCTH CTpPOSHHSI aTOMOB,
XapakTepHble crerneHn okucieHus. CTpoeHne W (U3NMYECKHE CBOWCTBA INPOCTHIX BEIIECTB —
KHCJIOpOJa U Cepbl. AJTOTPOIHbIE MOJU(PHUKALINN KHCIOpOJa U cepbl. XUMHUYECKHE CBOUCTBA CEPHI.
CepoBogopos, cTpoenue, Gpusndeckue U XUMUYECKre cBoicTBa. OKCHIBI Cephl KaK MpeCcTaBUTEH
KHACIOTHBIX OKcuaoB. CepHasi KucioTa, (U3MYECKHE W XHUMHUYECKHE CBOicTBa (0OmIME Kak
MpeACTaBUTENS Kiacca KHCIOT U crenupuyeckre). XUMUYECKHUE PEaKlnu, JIeKallle B OCHOBE
MIPOMBIIIUIEHHOTO CIoco0a MoMydyeHus: cepHod KuciaoThl. IIpumenHenue cepHoil kucnotel. Conu
CEpHOI KHCIIOTHI, Ka4eCTBEHHAsI peakius Ha cyabdaT-uoH. HaxoxkaeHue cepbl U €€ coelMHEeHU! B
npupoie. XMMHUYECKOe 3arpsA3HeHNe OKPYKaroIIel Cpeabl COEAMHEHUSAMU Cephl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPe0TBPAIICHHS.

OObmass xapakrepuctuka dneMeHToB VA-rpymmbel. OCOOGHHOCTM CTPOEHHS aTOMOB,
XapaKTepHBIE CTEMEHN OKUCIIEHUS. A30T, paclpocTpaHeHUe B MPHPOAE, GU3NIECKHEe U XUMHUYECKHE
cBoiictBa. KpyroBopor a3ora B mpupoge. AMMHAK, ero (QH3MuYecKHe W XHMHUUYECKHE CBOKCTBA,
noiydeHue u npuMmernenne. Coau aMMOHUS, UX (U3MUECKHE U XUMHUYESCKUE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHass peakiusi Ha WOHBI aMMOHHS. A30THasl KHCIIOTa, €€ ToiydeHue, (hU3NYecKue Hu
XMMUAYEeCKUEe CBOicTBa (OOI[ME Kak WPEACTaBHUTENs Klacca KHCIOT | crenuduyeckue).
Hcnonk3oBaHre HUTPATOB M COJNEH aMMOHHS B KayeCTBE MUHEPAIBHBIX YIOOpEHHH. XUMUYECKOE
3arpsi3HEHNE OKPY)KAOIIel Cpefbl COSMHEHNSIMHU a30Ta (KHCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3AyXa,
noyBsl 1 BogoéMoB). Docdop, amnorporHsie Moqudukamu Gocdopa, GuzNUecKre U XUMUYECKHE
cpotictBa. Oxcun docdhopa (V) u dochopHas Kuciora, (U3HUYECKUE M XMUMHYCCKHE CBOWCTBA,
nomy4enue. McnonezoBanue ¢pocdaroB B KaueCTBE MHUHEPAIBHBIX YIOOPCHUI.

O6mrast xapaktepuctuka djeMeHTOB IVA-rpymmel. OCOOSHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHbIC CTEIEHH OKHCIEHUS. YTIJIepoJ, alJIOTPOIHble MOIUGUKAILMK, PAaCIPOCTPaHEHHUE B
npupone, (usnueckue M XMMHUYECKHe CBOWCTBA. Ancopbums. KpyroBopor yriiepoga B mpupofe.
Oxcuppl yriepona, UX (U3WYECKHE M XUMUYECKHE CBOWCTBA, IEHCTBHE Ha JXMBBIE OPraHU3MBI,
MOJNy4eHHE M NPHUMEHEHHE. JKOJOrHveckue mpobsieMbl, CBsi3aHHbIe ¢ okcuaoMm yriepoma (1V),
TUIIOTE3a T100a1bHOr0 NOTEIICHHS KIIMMAaTa, MapHUKOBBIM A3 QeKT. YTroabpHas KUCIO0Ta U €€ COIH, UX
¢u3nyeckue M XUMHYECKHE CBOMCTBA, IONydYeHHEe W IpuMeHeHue. KadecTBeHHas peakuus Ha
KapOoHaT-uOHbI. Vcnonp3oBaHHEe KapOOHATOB B OBITYy, MEIWIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO3AKCTBE.

[lepBoHayanpHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KAaK O COCAMHEHMAX Yriiepona
(MeraH, 3TaH, STWIEH, alleTWIEH, 3TaHOJ, TJIMLEPUH, YKCYCHas KuUcCioTa). IIpupoaHble MCTOUHMKHI
YTIEBOIOPONIOB (Yroib, MPUPOMHBINA Ta3, HEPTH), MPOAYKTHI WX TepepadoTku (OSH3WH), UX POIlb B
ObiTy M mpoMblIUIeHHOCTH. IloHSATHE O OWoONOrMyYeckd BaXKHBIX BELIECTBAX: JKHUPax, O€Kax,
yraeBojax — M HMX pOAM B JKU3HM 4YelOBeKa. MaTepuaabHOE EAWHCTBO OPraHMYECKUX MU
HEOPraHMYECKUX COCTUHEHHM.

Kpemnwuii, ero ¢pusndeckne n XuMU4YeCKHe CBONCTBA, TOTydeHue U npuMeHeHne. CoeqmHeHns
kpemHus B mpupoze. Obmmme mpezncrasneHus o0 okcumae kpemHus (V) m kpeMHUEBOW KHCIOTE.
Cuiukatel, HMX UCIOJIB30BaHWE B OBITY, B NPOMBIIUICHHOCTH. BakHelme CcTpouTenbHbIe
MaTepuajbl: KepaMHMKa, CTEKJIO, LEeMEHT, OeroH, kene3o0eron. IIpoOmembl Ge3omacHOro
WCTIOJIB30BaHMS CTPOUTEIBHBIX MaTEPUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCHepuUMenm:

H3yyeHHe OO0pa3L0B HEOPTaHMYECKHX BEIIECTB, CBOWCTB COJITHOM KHCIIOTBI, MPOBEICHUE
Ka4yeCTBEHHBIX PEAKIMHi Ha XJIOPUA-MOHBI M HAOJIIOAEHHE NPU3HAKOB MX INPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYecKue M XUMHUYECKHE CBOWCTBA TaJIOTEHOB M HMX COCJUHEHUH (BO3MOXKHO
WCIIOJIb30BaHME BHJEOMATEpHANIOB), O3HAKOMJIEHHE C o00paslaMu XJIOPHIOB (TaJIOreHUIOB),
O3HaKOMJICHHEe C o0pa3uamMu cepbl M €€ COCAMHEHHAMH (BO3MOXKHO  HCIIOJIb30BaHHE



BHUJCOMATEpHalioB),  HaONIOJEHWE  Mpolecca  OOyIIMBaHWS  caxapa  IOJ  JEHCTBUEM
KOHIICHTPUPOBAHHONH CEPHOW KHCIOTHI, M3YYCHUE XUMHYCCKUX CBOWCTB pa30aBJICHHOW CEpHOI
KHCJIOTBI, TIPOBEJICHUE KAYCCTBEHHOH peakiuu Ha Ccynb(ar-uoH W HaOMOACHUE MpH3HAKa e
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKUMU CBOMCTBaMU a3ora, (ochopa W HX COCITUHEHHIA
(BO3MOXKHO HCIIONB30BAaHHE BUACOMATEPHAIIOB), OOpa3laMH a30THBIX U (QOCPOPHBIX YIOOpEHUH,
noJjiyyeHue, coOupaHue, paclio3HaBaHUE U M3YYCHUE CBOWCTB aMMHUAaKa, MPOBEACHUE KaYeCTBEHHBIX
peakuuii Ha MOH aMMOHHUS U QocdaT-uoH U M3yYEHHE MPU3HAKOB MX MPOTEKAaHWUs, B3AaMMOJICHCTBUE
KOHIIEHTPUPOBAHHON a30THON KHCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJB30BAHHE BHACOMATEPHATIOB),
H3yYeHHE MOJIeNiell KpHUCTAUTMUeCKUX pelméErok anmasa, rpadurta, QyriepeHa, O03HAKOMIICHHE C
MPOIIECCOM  aJCOpPOIMHM  PAacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM W YCTPOHCTBOM
MPOTHBOTa3a, IMONydeHue, coOMpaHue, paclo3HABaHUE W HM3yYEHWUE CBOWCTB YIJIEKHCIOrO Tasa,
MPOBEACHUEC KauUCCTBCHHBIX peaKHI/II\/'I Ha Kap6OHaT U CHUJIMKAaT-UOHbI M H3YYCHUC IIPHU3HAKOB HX
MIPOTCKaHMA, O3HAKOMJICHUEC C HpO}J;yKIlI/IeI\/'I CUJINKATHOM ITPOMBIIIIJICHHOCTH, peuicHue
OKCIICPUMEHTAJIBHBIX 3aJ1a4 110 TEME «Baxxnelinmme HeMeTaIbl ¥ UX COCIUHCHUA».

MeTanjbl 4 MX COeTMHEHUS

06111215[ XapaKTECPUCTUKA XUMUUYCCKHUX 3JIEMCHTOB — MCTAJ/JIOB HAa OCHOBAHHU UX IT0JIOXKCHUA B
[Tepuommueckoii cucteme xummaeckux dnemMerToB J[. M. Menneneesa u crpoennst aroMoB. CTpoeHHe
METaJIJIOB. Meramnnueckast ~ CBS3pb W META/UIMYECKas  KpUCTAJUIMYEeCKas  pemeérka.
DNEKTPOXUMHUUECKAN Pl HAPsDKEHU MeTauioB. Oru3ndeckne W XUMHYECKHE CBOHCTBAa METAJIIOB.
Oomue crocoOk! mony4eHus: MeTaJIoB. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
ux oT Kopposuu. CIuiaBbl (CTallb, YyryH, JIOPATIOMUHUM, OpOH3a) M MX IMpUMEHEHHWE B OBITY U
IIPOMBITIIICHHOCTH.

[Ilenounsie MeTauIbl: ojokeHue B [lepuonnueckoil cucreMe XUMUYECKUX 3iemeHToB [l. 1.
MenneneeBa, cTpoeHHEe X aTOMOB, HaXOXJeHHE B mpupone. Pu3nveckne U XUMHUYECKHE CBOMCTBA
(ma mpumepe HaTpus W Kanus). OKCUABI U TUAPOKCHIIBI HATpUSA M Kanud. [IprMeHeHue MienouHbIX
METAJJIOB U UX COEIUHEHUI.

[IlenoyHO3eMeNbHBIE METAUIBI MArHUM M KaJbLUi: MojiokeHue B Ilepuoaudeckoil cucreme
xuMudeckux sneMeHtoB J[. M. MenjeneeBa, CTpO€HHE HUX aTOMOB, HaXOXJEHHUE B MPHUPOJIE.
du3uvecKkrne 1 XUMHUYECKHE CBOWCTBA MarHus M Kajblysa. BakHeime coeqnHeHus Kanbius (OKChT,
THUAPOKCH], coii). JKECTKOCTH BOMBI U CIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: mTomokenne B Ilepmomuueckoit cmcreMe XuMHUeckux dSiemeHnToB . N
MeHneneeBa, CTpoe€HHE aToMa, HaxoXJeHHe B mnpuponae. Pu3MUYEeCKHUe U XUMHYECKHME CBOMCTBa
amroMIHASL. AM(OTEpHBIE CBOMCTBA OKCH/IA U THIPOKCUAA ATFOMIHHUSL

Kenezo: nonoxxenue B [lepuonnueckoit cucrteme xumuueckux snementoB M. 1. Menneneena,
CTpOEHHE aToMa, HaxOXJeHue B mpupoae. Ouznyueckue M XUMHIYECKHe CBOWCTBA kenmeza. OKCHIIBL,
ruapokcuast u comn xenesa (1) u xenesa (1), mx cocras, cBoCTBa U MOTy4YEHHE.

Xumuueckuit IKCnepumMeHm:

O3HAKOMJIEHHE C 00pa3l[aMH METaJUIOB W CILIABOB, WX (PU3MUECKUMH CBOMCTBAMH, W3YUEHUE
pe3yIBTAaTOB KOPPO3WH METAILIOB (BOBMOXKHO HCIONB30BaHHE BUAEOMATEPHANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCH/Ia KaNbIHsI M HATPHUS C BOJIOW (BO3MOXKHO MCIIOIH30BAHHE BHIEOMATEPHAIIOB),
WCCIIEIOBAaHNE CBOWCTB KECTKOM BOJBI, TpoOIecca TOPEHHUs JKene3a B KUCIOpone (BOZMOXKHO
WCIIONB30BaHNE BHUACOMATEPHANIOB), MPU3HAKOB IPOTEKAHMS KAaYeCTBEHHBIX PEaKIHWid Ha WOHBI:
MarHus, KaJIbIIHs, aTIOMHHAS, [IHHKA, sxene3a (1) u xemesa (1), menu (11), HabmoacHME U ONTMCaHNE
MIPOIIECCOB OKPAIIMBAHMS TUIAMEHH MOHAMH HATpHs, Kallus M KaJbIHs (BO3MOXHO HCIIONB30BaHUE
BHJICOMATEPUAIIOB), HCCIIeIOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHHUS W THUIPOKCHIA
[IMHKA, pelIeHne SKCIIEPIMEHTAIBbHBIX 337124 10 TeMe «BakHelIne MeTamIbl 1 UX COSAMHEHUS.

XuMHS 4 OKPYKAOUIAs cpeaa

BemectBa n maTepuwaiisl B TIOBCEIHEBHOW JKU3HU 4YellOBEKa. be3omacHoe HCIONb30BaHME
BEIIECTB U XUMHYECKUX peakuid B ObITy. [lepBast moMolh Mpu XUMUYECKAX 0XKOTaX U OTPABICHHUSIX.

XuMUYecKoe 3arps3HEHHE OKpYKarollel cpenbl (IpenenbHasl JOIMyCTUMAasi KOHIICHTPAIUS
Bemiects, nanee — [1JIK). Ponb XxuMuu B perieHr# 3KOIOrnYecKuX mpoodem.



Xumuueckuii IKcnepumenm:

M3y4eHUE 00pa3IloB MaTEPHANIOB (CTEKIIO, CIIJIABbI METAJUIOB, TIOJIMMEPHBIC MaTCPUAIbI).

Mescnpeomemnnle ceasu

Peanuzarus MEXNpeAMETHBIX CBS3CH IpU U3yYEHUU XUMHUH B 9 KJacce OCYIECTBISETCS Yepe3
HUCIIOJIB30BAHUC KaK O6IIII/IX eCTCCTBCHHO-Hay‘-IHI)IX HOHHTHﬁ, TaK H HOHSITI/Iﬁ, SABJISAOIINXCA
CUCTEMHBIMU JIs1 OTACIIBbHBIX HpGI[MCTOB eCTCCTBCHHO'Hay‘-IHOFO IIHUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TOHSATHS: HaydHbIA (DakT, TUMoOTe3a, 3aKOH, TEOPUs, aHAIIU3,
CUHTE3, KiIaccuuKaius, IePUOAUNIHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE,
MOJIeTIb, SIBJICHUE, TAPHUKOBBIN S (EKT, TEXHOIOTHS, MaTepUabl.

®usuka: wmarepusi, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIUJI, HN30TOIbI,
pPaInOaKTUBHOCTD, MOJIEKYJIA, DIEKTPUUECKUHN 3apsl, TPOBOIHUKH, TOTYIIPOBOTHUKH, TUIIEKTPUKH,
(OoTO3JIEMEHT, BEIECTBO, TENO, O0bEM, arperaTHoe COCTOSIHUE BeEIIeCTBa, TIa3, pacTBOp,
paCTBOpI/IMOCTB, KpHCTaHHquCKaH peméTKa, CIIJIaBhbI, (1)I/ISI/IHCCKI/IG BCIINYMUHBI, CIUHUIIBI I/ISMepeHI/ISI,
KOCMUYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/TbI, COMHIIE.

Buonorus: ¢orocunrtes, sapixaHue, Ouocepa, 3KOCHUCTEMa, MUHEPAIbHBIC YIOOPCHUS,
MHKpOSHeMeHTBI, MaKpOSJ]eMeHTLI, IINTATCIIbHBIC BCIIICCTBA.

Ieorpadus: atmocdepa, ruapocdepa, MUHEPANbl, TOPHBIC TOPObI, OJC3HBIC HCKOIIAEMbIE,
TOIUIUBO, BOJIHEIE pecypchl.



IIJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOTPAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JUYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHSI IPOTPaMMBI  OCHOBHOTO 00mIero oOpa3oBaHUs
JOCTUT'AKOTCA B XOJ€ O6y‘I€HI/Iﬂ XUMHUU B CAUHCTBE yqe6H0171 M BOCIIMTATEILHOMN JACATCIBHOCTH B
COOTBCTCTBUH C TpaAULIMOHHBIMU pOCCI/II\/'ICKI/IMI/I COLUOKYJIBTYPHBIMU U AYXOBHO-HPABCTBCHHBIMU
HEHHOCTAMU, IPUHATBIMU B O6H1€CTB€ npaBujiaMu MW HOPMaMU IMOBCACHUA H CHOCO6CTByIOT
mpoleccaM CaMOMO3HAHUS, CAMOPAa3BUTHS M COLUANN3AINH 00yYarOIIXCSl.

JInuHoCTHBIE PE3YIbTAThHI OTpaxaroT TOTOBHOCTbH O6y‘{aIOHII/IXC$I PYKOBOACTBOBATLCA
CHCTEMOH TTO3UTUBHBIX OEHHOCTHBIX OpI/IeHTaIII/Iﬁ " paClIMPCHUE OIbITa ACATCIBHOCTH Ha eé OCHOBC,
B TOM YHCJIC B HaCTH.

1) naTpuOTHYECKOr0 BOCIUTAHUS

IIEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYpPHOMY, MCTOPHUYECKOMY M HAyYHOMY
HaCJICIUIO, ITOHUMMaHHWs 3HA4YCHUSA XUMHUYECKOMN HayKMu B JKHM3HU COBPEMCHHOI'O O6III€CTBa,
CHOCOOHOCTH BIIAJIETh JOCTOBEPHOM HH(OpMAIMEl O IepeqoBbIX IOCTHKEHHSIX U OTKPBITHSIX
MHPOBOM M OTE€UECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U
o0111ecTBa;

2) rpaskIaHCKOr0 BOCIMTAHMA:

npeacTaBjI€HUsA O COLHUAJIBHBIX HOpMax MW IIpaBUJIax MEXKINYHOCTHBIX OTHONIEHUII B
KOJIJICKTHBE, KOMMYHI/IKaTI/IBHOI\/’I KOMIIETCHTHOCTH B O6HICCTB€HHO HOHe3HOI>'I,
y49e0HOMCCIIEIOBATENbCKOM, TBOPYECKOH W JOPYTUX BHAAX JEATENbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOW COBMECTHOW JIESITENBHOCTH TPU BBHIMOJHEHHHM YYeOHBIX, MO3HABATENBbHBIX 3aJ]1ad,
BBITIOTHEHWH XMMHYECKHX JKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IIPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIOMOIIM B IPOILECCE DJTOM y4eOHOM eSTENbHOCTH, TOTOBHOCTH
OLIEHWBATh CBOE MOBEICHNE W TOCTYIIKM CBOMX TOBAPUIIEH C IMO3WUIMHM HPABCTBEHHBIX M IPABOBBIX
HOPM C y4€TOM OCO3HAHUS MOCIEICTBUNA MOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'0 O3HAHUS:

MHPOBO33pPEHYECKHE TIPEACTABICHHS O BEIIECTBE U XMMHUYECKON PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH W COCTABIIAIONINE OCHOBY JUIA MOHHWMAaHHS CYINTHOCTH
HayJYHOW KAapTHHBI MHpA, MPEACTaBICHUSA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS MPHUPOIBI,
B3aMMOCBSI3SIX YeJIOBEKa C MIPUPOTHOM Cpeoi, O pOJIM XMMHUHN B MO3HAHWU 3TUX 3aKOHOMEPHOCTEH;

MOo3HaBaTebHBIE MOTHBBI, HAIPaBIICHHBIE Ha IMIOMyYeHWE HOBBIX 3HAHUH TIO0 XUMUH,
HEOOXOAWMBbIE Ui OOBSICHEHUS HAONIOMAaeMBIX IIPOIECCOB W SBIICHWH, ITO3HABATENBHOM,
MH()OPMAITMOHHOW M YUTATENBCKONW KyIBTYPHI, B TOM YHCIIE HAaBBIKOB CaMOCTOSITEIHHON pabOTHI C
y9eOHBIMH TEKCTaMH, CIIPAaBOYHOW JIMTEPATypOW, MAOCTYIHBIMH TEXHHYECKUMH CpEICTBAMU
MH()OPMAITMOHHBIX TEXHOJIOTHIA,

WHTEpeC K OOydYeHHI0 W TO3HAHWIO, JFO003HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K
caM000pa30BaHMI0, TMPOSKTHOW U WCCIENOBATEIBCKOW IEeITEIHbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBIEHHOCTH W YPOBHsI 0OyUEHUS B AalTbHEUIIIEM;

4) ¢popMHpOBaHUS KYJILTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKHU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3II0POBBIN 00pa3 KU3HU, OCO3HAHUE ITOCIEACTBUN U HENPUATHE BPEIHBIX MMPUBBIYEK (YIIOTPEOICHUS
QJIKOTONSI, HAapPKOTHKOB, KypEHUs), HEOOXOJMMOCTH COONIOJEHHs TpaBuUi O€30MacHOCTH IIPH
oOpaIeHny ¢ XMMAYECKUMH BEIIECTBAMU B OBITY M peabHOH KU3HU;

5) Tpy10BOro BoCHUTAHMS:

WHTEpeC K MPAKTUYECKOMY HM3y4YeHHIO Tpodecchid W Tpyla Pa3IMYHOrO POfa, YBaXKEHHE K
TPYAy W pe3yiabTaTaM TPYJIOBOH NESITEIHHOCTH, B TOM YHCJIE Ha OCHOBE IMPUMEHEHUS TPEIMETHBIX
3HAHWUU 110 XUMUH, OCO3HAHHBIH BHIOOP WHAMBHIyaIbHOW TPACKTOPUU MPOIOIKEHHS 00pa30BaHUS C
y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HWHTEPECOB U



noTpedHOCTel, yCHemHol NnpodecCHoHaIbHON AESITENbHOCTH W pa3BUTHA HEOOXOJMMBIX YMEHHH,
TOTOBHOCTH aJaliTUPOBATHCS B MPOPECCHOHAIBHON Cpee;

6) 9K0JIOrM4ecKOro BOCIIMTAHMS:

9KOJIOTHYECKH I[eflecoo0pa3Hoe OTHOLICHHE K MPHpOAE KaK MCTOYHHMKY >KU3HH Ha 3emiie,
OCHOBE €€ CyIIecTBOBaHHWS, MOHMMAaHUE IIEHHOCTH 37I0pOBOr0 W 0e30macHoOro o0pasa KHU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (DPM3UYECKOMY M MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE
LEHHOCTH COONIOJICHUsI TpaBWil O€30MacHOr0 TOBEACHUsS MPH padoTe C BEIIECTBAMHU, a TAKKE B
CUTYaIUIX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPHUMEHSTHh 3HAHMS, IOJlydaeMble NMPU W3YUYECHHH XUMHH, JUIS PElIeHHs 3ajad,
CBSI3aHHBIX C OKPYXKaIOLIEW MPUPOAHON CPENOM, UIsl MOBBIIIEHUS YPOBHS 3KOJIOTMYECKOW KYJbTYPBI,
OCO3HaHUS TI00AJBHOTrO0 XapakTepa IKOJIOTMYECKUX IMPOOJIeM M IMyTed WX pPEelIeHHs ITOCPEICTBOM
METOJIOB XUMHH, 3KOJOTMYECKOT0 MBIIUIEHUS, YMEHHSI PYKOBOJICTBOBATHCS MM B IO3HABATEIBHOM,
KOMMYHUKATHUBHON U COLIMAJIBHOM IIPAKTUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMeTHBIX pPE3yAbTATOB BBIAEISIOT 3HAaYMMble Uil (popMUpoBaHUs
MHUPOBO33pEHHUsI OOIICHAYYHbIE TOHATHSA (3aKOH, TEOpHs, NPHHIMUI, TUmoTe3a, (akr, cucrema,
MPOIIECC, IKCIEPUMEHT W JpPYroe.), KOTOPhIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeAMeTax M TO3BOJSIOT Ha OCHOBE 3HAHWU W3 ITHUX IMPEAMETOB (OPMHPOBATH MPENCTABICHHE O
LENOCTHOM HAy4YHOW KapTHHE MHpa, W YHHBEpCalbHbIe YydeOHbIe JeicTBUsI (IIO3HABATEIbHEIC,
KOMMYHHKATHBHBIE, PETYJSITUBHBIE), KOTOpble obOecneynBaroT (QopMHpOBaHHE TOTOBHOCTH K
CaMOCTOATENbHOMY TUTAHHUPOBAHHIO U OCYIIECTBICHUIO YIEOHOW NeATENbHOCTH.

Ilo3HaBaTe/bHBbIE YHHBepcAIbHbIE YueOHbIe AeiicTBHUA

Ba3oBble Jornyeckne aeicTBUA:

YMEHHUS UCIOIB30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS IIPU OCBOCHWH 3HAHUMI: PacKpBIBATH
CMBICJI XUMHUYECKUX MOHATHH (BBIAEIATh UX XapaKTEpHbIC IIPU3HAKH, YCTAaHABJIUBATh B3aUMOCBS3b C
IPYTUMH TOHSTHSMH), HCIIONB30BAaTh TOHATHA IS OOBSCHEHMS OTIEIbHBIX (DAKTOB M SBIICHH,
BBIOMpAaTh OCHOBAaHWS W KPUTEPUH Ul KJIACCU(HMKAIMM XUMHUYECKHX BEIIECTB M XHUMHUYECKHX
peakIuii, yCTaHaBIMBATh MPHYMHHO-CICIACTBCHHBIC CBSA3M MEKIYy OOBEKTAMU HM3YYCHUS, CTPOHUTH
JIOTUYECKUE PACCY)KICHUsl (MHIOYKTHBHBIC, IECOYKTUBHBIE, II0 aHAJIOTUM), JeJaTh BbIBOABI MU
3aKJIIOYCHMS;

YMEHHE IPUMEHATh B IPOLIECCE IIO3HAHUS MOHATHA (IIPEAMETHBIE U MeETaNpeaMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIEIM, HCIONb3yEMble B XHMHH, I[PeoOpa30BBIBATH IINPOKO
IpPUMEHSIEMbIE B XUMHM MOJEIbHBIE MPEACTaBICHUS — XWMHYECKMH 3HAaK (CHMBOJ 3JIEMEHTA),
xuMudeckas (popmyna U ypaBHEHHE XUMHUECKOM PEaKIUN — IPU PELIEHUH y4eOHO-T103HaBaTENbHbIX
3a1a4, C y4€TOM OTHX MOZENBHBIX IPEICTABICHUN BBISABIATE M XapaKTEPHU30BATh CYIIECTBEHHBIC
MIPU3HAKN M3Y4aeMbIX O0BEKTOB — XMUMHUYECKHUX BEIIECTB M XMMHUYECKUX PEAKIU, BBISABISTH OOIIUeE
3aKOHOMEPHOCTH, NPHUYMHHO-CIECACTBEHHBIE CBS3M W TPOTHUBOPEYHsA B HM3y4aeMbIX IIpoleccax H
SIBIICHUSIX.

BazoBble nccienoBarebcKue NeiiCTBUA:

YMEHHE HCITONIB30BaTh IIOCTABIEHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TAK)XKE B
Ka4yecTBE OCHOBBI A1 (DOPMHUPOBAHMS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKIEHUH;

npuoOpeTeHne OmbITa M0 IUIAHUPOBAHHUIO, OpPraHM3alMd M IPOBEACHUI0 YYCHHYECKUX
9KCIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOIOM IPOIECcCca, CaMOCTOSTEIbHO MPOrHO3MPOBATH €ro
pe3ynbraT, (opmynupoBaTh O0OOIIEHHS] M BBIBOABI 110 pe3yJbTaTaM MPOBEAEHHOIO OIIBITA,
HCCIIEI0BAHMUS, COCTABIIATh OTUET O MPOJIEIAHHON padoTe.

PaGora ¢ nunopmanueii:

yMeHHE BBIOMpaTh, aHAIM3UPOBATh M MHTEPIPETUPOBATH MH(OPMALMIO PA3JIMUYHBIX BUIOB U
¢opM mpencraBieHus, NOIYYaeMyI0 M3 pa3HbIX HCTOUYHHKOB (HAYYHO-TIOMYJISIpHAs JUTEpaTypa
XMUMHYECKOr0 COAEp>KaHMs, CIIPaBOYHBbIE MOCOOMs, pecypchl MHTepHeTa), KPUTUYECKH OLICHUBATbH
MPOTHBOPEUUBYIO U HEAOCTOBEPHYIO HH(OPMALIHUIO;



yMEHHE MPUMEHSITh Pa3iu4Hble METOJBI M 3alpochl MPH MOHCKEe W 0TOOpe MH(OpMauud U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAUMBIX JJIsi BBINOJHCHHS YYEOHBIX W IMO3HABATENBHBIX 33734
ONpenelEHHOro THUMa, MPHOOpPETeHHE OINbiTa B O0NAacTH HCMOJb30BAaHUS HWH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUW, OBJAJICHUE KYJIbTYpOW AaKTHUBHOI'O HCIOIb30BAHUS PA3INYHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSTEIHHO BEIOMPATh ONTUMANbHYIO (hopMy mpencraBieHus] HHGOPMATUH
W WUTIOCTPUPOBATH PellaeMble 3aJjaud HECIOKHBIMH CXEMaMHM, AuarpaMMamu, APYTHMH (GopMamu
rpaduku U ©X KOMOUHAITUSIMU;
yMEHHE HCIONb30BaTh W aHAIU3UPOBAaTh B TMpolecce Yy4eOHOH H HMCCIEAOBATEIbCKON
ACATCIIBHOCTHU I/IH(I)OpMa]_[I/IIO O BJIMAHHUU MPOMBIIIJICHHOCTH, CEIBCKOI'O X03siicTBa U TpaHCIIOpTa Ha
COCTOSTHHE OKPY KaOIIEeH MPUPOIAHON CPEJIbL.
KoMMyHHKAaTHBHBbIE YHUBEPCAJIbHbBIE YUeOHbIE AeiiCTBHA:
YMEHUS 3aJ]aBaTh BOMPOCH! (B X0/€ auanora u (W) AUCKYCCHUH) TI0 CYIIECTBY OOCYKIaeMOn
TeMbl, (HOPMYTUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIILHO BBITTOJTHEHUS MTPEUIOKEHHON 3a/1a4H;
YMEHUA NPCACTABIIATL MOITYYCHHBIC PE3YJIbTAThI MO3HaBaTEIHLHOMN JACATCIIBHOCTH B YCTHBIX U
MHUCbMCHHBIX TEKCTaX; ACIATh IMPE3CHTAUWIO PE3YJIbTATOB BBIITOJIHCHNUA XUMHYCCKOI'0 SKCIICPUMEHTA
(J1abopaTopHOro OIbITa, JITAOOPATOPHOM PabOTHI MO HMCCICAOBAHUIO CBOMCTB BEIIECTB, y4E€OHOrO
MIPOEKTA);
yMEHHsSI y4eOHOrO0 COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH IT03HABATENbHOW U
HCCIIEIOBATELCKOW JISSITENBHOCTH TIPU PEIICHIH BO3HUKAIOIIMX MPOOIeM Ha OCHOBE y4éra OOIIUX
WHTEPECOB M COTJIACOBAHMS TMO3WIUN (00CYyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBI,
KoopanHamusA COBMECTHBIX HeﬁCTBHﬁ, ONpEaACIICHUEC KPUTEPUEB IO OLCHKE Ka4eCTBa BBINOJTHEHHOM
paboTHI U ApyTHE).
PeryasiTuBHbIE YHHBeEPCAJIbHbIE YUeOHbIE AeiCTBHS:
YMEHHE CaMOCTOSTEIBHO OIMPENeNsiTh IeNH esITeIbHOCTH, IIJIAHWPOBATh, OCYIIECTBISATD,
KOHTPOIMPOBATh M MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO NIESITEIHHOCTh, BHIOMPATh Hamboee
3 peKTUBHBIE CIIOCOOBI peIieHNs YIeOHBIX M MO3HABATEILHBIX 3a7la4, CAMOCTOATEILHO COCTABIITH
WA KOPPEKTUPOBATH MPEAJIOKEHHBIA aJIrOpUTM JEUCTBUM NpHU BBHINMOJHEHUH 3aJaHUil ¢ y4E€TOM
MONTy4eHHs] HOBBIX 3HaHMA 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX M pEAKUHUAX, OIEHHBATh
COOTBETCTBHE TOJTYYEHHOTO PE3yNIbTaTa 3asiBICHHOMN I€NH, YMEHHE MCIONb30BaTh U aHAIM3HPOBAThH
KOHTEKCTBHI, IIpe/jlaraeMble B YCIIOBUN 3aJaHHM.
HNPEAMETHBIE PE3YJIbTATHI
B cocraBe mpenMeTHBIX pE3yABTATOB IO OCBOSHHIO OOS3aTENBHOTO  COAEPIKaHUA,
YCTaHOBJIEHHOTO JaHHOW (enepansHOW  pabodeld  MporpaMMoOi, BBIAENSIOT:  OCBOSHHBIE
00yJaroMMHCs HaydHbIE 3HAHWS, YMEHHS M CIIOCOOBI JeWCTBUH, crienndudeckre s MpeaMeTHON
obmactn «XWUMHA», BHUABI NEITETFHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpIIPETaInH,
peoOpa30BaHMIO M MPHIMEHEHHIO B PA3TUYHBIX YIEOHBIX M HOBBIX CHTYAIIHSIX.
K konmy obOydenuss B 8 kjacce mpenMeTHBbIE pe3yNbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaXkaTh CHOPMHUPOBAHHOCTH Y OOYJAIOIIUXCS YMEHUH:
® pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX TOHATHH: aTOM, MOJIEKyJda, XHUMHUYECKAN
3JIEMEHT, TIPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOAHAS W HEOTHOPOIHAS),
BaJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas W MOJEKYJISpHas Macca, KOJUYEeCTBO BEIIEeCTBa,
MOJITb, MOJISIPHASI Macca, MaccoBas IOl XMMHYECKOTO AJIEMEHTa B COSMHEHNH, MOJISPHBIN
00BEM, OKCHJI, KHCIOTa, OCHOBAHHE, COJb, SJIEKTPOOTPULIATEIBHOCTD, CTEIEHh OKUCIICHUS,
XUMHYECKasi peakius, KIaCCUPUKAIUSI PpEaKIUil: peakuy COCAWHEHUS, pPEeaKIuu
Pa3NOXKEHHS, PEAKIINY 3aMEIleHHs], peaKIInu 00MeHa, 3K30- U SHJIOTEPMUYECKUE PEaKIUH,
TeroBol 3PQEKT peakiuu, siApo aToMa, SJIEKTPOHHBIN CIIOM aToMa, aTOMHAas OpOUTAIIb,
paamyc atoMa, XMMHYECKasi CBs3b, MOJNSPHAS U HEMOJsIpHAS KOBAJCHTHAs CB3b, NOHHAS
CBs3b, WOH, KATHOH, aHWOH, pPAacTBOp, MaccoBas JOJNS BemecTBa (MpOIEeHTHAS
KOHIIEHTpAIWs) B PaCTBOPE;

® JULTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX IIOHATHH W TPUMEHSTh OTH
TIOHSITHS TIPH OTMCAHUU BEIECTB U UX MPEBPAICHUI;



HCTOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY IJISl COCTaBIeHUs (GOPMYJ BELIECTB U YpaBHEHUH
XUMHUYECKUX PEaKIUii;

ONpeeNsITh BaJCHTHOCTh ATOMOB OJJIEMEHTOB B OHHApPHBIX COEIUHEHUSX, CTENCHb
OKHCJICHUS 3JIEMEHTOB B OHHAPHBIX COCAWHEHUSX, TNPUHAJISKHOCTh BEIIECTB K
OIpeNeNnéHHOMY KIIACCY COSMHEHMI 110 (hopMysiaM, BUJ XUMUYECKOM CBA3U (KOBaJICHTHAs
)41 I/IOHHaH) B HCOPTraHUYCCKUX COCANHCHUAX,

packpeiBath cMmbicn llepuomnueckoro 3akoHa [I. M. MenpaeneeBa: AeMOHCTPUPOBATH
IIOHUMaHUueE Hepno;[mecr(of/i 3aBUCUMOCTH CBOMCTB XHMHMYECKHX 3JEMEHTOB OT HX
nonmoxkeHus: B [lepuoanueckoil cucTeMe, 3aKOHOB COXpPAHEHHMsS MacChl BeEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOIO YUEHHUsI, 3aKOHa ABOraipo;

OITUCHIBATH M XapaKTepHU30BaTh TaOMUuHYI0 (hopmy [leproauueckoil cuCTeMbl XUMHYECKUX
9JIEMEHTOB: pas3NuuaTh TOHATHSA «TJaBHas mnoiarpynna (A-Tpynma)» ©u - «mo0ovHast
noarpynmna (b-rpynma)y», Maneie u OONbIIME TIEPHOABI, COOTHOCUTH 0003HAYCHUS], KOTOPHIE
uMeroTcss B Tabmuue «llepuoauueckas cucrtemMa XuMu4eckux oanemeHtoB J[.  U.
MeHzLeneeBa» C YHCJIOBBIMH XapaKTCPUCTUKAMH CTPOCHUA aTOMOB XUMUUYCCKHUX 3JIEMCHTOB
(cocraB u 3apsia gapa, o0Iee YKCIIO AJIEKTPOHOB M pacIpeieieHue UX M0 3JEKTPOHHBIM
CIIOSIM);

K)'IaCCI/I(bI/IIII/IpOBaTB XUMHUYCCKHUE DJJICMCHTBI, HCOPraHUWYCCKHE BEHICCTBA, XHUMHUYCCKUE
peakuum (TI0 YHCITy W COCTaBY YYACTBYIONIMX B PEAKIIMH BEMIECTB, IO TEINIOBOMY
apdekry);

XapakTepu30BaTh (OMHCHIBATH) OOIIME XWMHYCCKHE CBOWCTBA BEIISCTB Pa3THMYHBIX
KJIaCCOB, IIOATBEPKAas OIHUCaHHWE  IIpUMeEpaMHU MOJIEKYJIAPHBIX ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYCCKHUX peaKuMﬁ;

MIPOTHO3MPOBATh CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT WX KauyeCTBEHHOIO COCTaBa,
BO3MOXKHOCTH MIPOTEKAHMS XUMHUYECKUX MPEBPALICHUN B PA3NNIHBIX YCIOBUAIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYIISAPHYI0O M MOJSIPHYIO MAacChl BEIIECTB, MAacCCOBYIO
JIOJII0 XUMHYECKOTO DJIEMEHTa M0 (OpMyJie COCINUHEHHS, MAcCOBYIO JIOJIO BEIECTBA B
pacTBope, TPOBOIUTH PACUETHI 110 YPAaBHEHUIO XUMHYECKON PEAKIINN;

MIPUMEHATh OCHOBHBIE OIEPallMd MBICIUTENbHOW AEATENbHOCTH — aHalM3 W CHHTE3,
CpaBHEHHE, O00OOIIEHHWE, CHUCTEMATH3alUI0, KIIaCCH(HUKAITNIO, BBIIBICHHEC IPUIHHHO-
CIIEZICTBEHHBIX CBSI3€H — JJIs1 W3YYEHHUS CBOMCTB BEIIECTB W XWMHYECKHUX PEaKIIHid,
€CTeCTBEHHO-HAyYHBbIE METOMbI TO3HAHUS — HAOIIOJEHHEe, M3MEpeHHe, MOICIHpPOBAaHHE,
SKCIIEPUMEHT (peaTbHBIA W MBICIICHHBIH );

CIeZIOBaTh  TpaBWJAM  TOJB30BAHMS  XHMHUYECKOH TOCYAOH ©  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TakkKe MpaBmjaM oOOpalieHHs C BEmeCTBAMH B COOTBETCTBHUHU C
WHCTPYKIUSIMHU TI0 BBHIIIOJHEHUIO J1a0OPATOPHBIX XUMHUYECKHUX OMBITOB IO TONYYEHUIO U
coOMpaHnio Ta3000pa3HBIX BEIIECTB (BOJOPO/A U KHCIOPO/a), IIPUTOTOBICHUIO PacTBOPOB
C ompeneiaéHHOW MacCcOBOM J0JEll pacTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHYECKHE DKCIIEPUMEHTHl MO0 PACIO3HABAaHWIO PACTBOPOB IIETOYEH W KHUCIOT C
ITOMOIIIBIO HHIUKATOPOB (JIAKMYC, peHON(TaIenH, METUIIOPAHK U IPYTHE).

K koHmy oOydeHuss B 9 Kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaXkaTh CHOPMHUPOBAHHOCTH Y OOYJAIOIIUXCS YMEHHUH:

pPacKphIBaTh CMBICT OCHOBHBIX XMMHYECKMX HOHSATHH: XUMHUYECKHH 3JEMEHT, aToM,
MOJIEKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTH,
3JIEKTPOOTPULATENBHOCTD, CTETIEHb OKUCIICHNS, XUMHYECKas PeakLysl, XUMUYecKasi CBA3b,
TerIoBod  3¢ddexT peakuumu, Monb, MOJSPHBIH 00BEM, PACTBOP, SJIEKTPOIMTEHI,
HE3JICKTPOJIMTHI,  AJIEKTPOJIMTHYECKAs  JUCCOLMAlMs, pPEaKUUH HOHHOIO OOMeHa,
KaTanau3aTop, XHUMHYECKOe paBHOBECHE, OOpaTHUMble M HEOOpaTHMbIE PEAKIHH,
OKHMCIIUTENBbHO-BOCCTAHOBUTENBHBIC PEAKLIUH, OKUCIUTEND, BOCCTAHOBUTEND, OKUCIEHUE U
BOCCTaHOBJIEHHE, AJJIOTPOIUS, aM()OTEPHOCTh, XUMHUUECKasl CBA3b (KOBaJCHTHAs, MOHHAS,



METaJUIMYECKas), KPHUCTaUIMYeCKas peIIéTKa, KOPpPO3Us METAJUIOB, CIUIABBI, CKOPOCTh
XUMUYECKOM peaklu, mpeneiasHo pomyctumas kontentpaus [1JIK Bemectsa;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHMUECKUX TOHSATUA UM TPUMEHATH OTH
TIOHSITHUS MIPU OMKMCAHUU BEIIECTB U UX IIPEBPAILICHUI;

HCIIOJIb30BaTh XMMUYCCKYIO CUMBOJIMKY I COCTABJICHUA (bOpMYH BCIICCTB U ypaBHCHI/Iﬁ
XUMUYECKUX PEaKIIM;

OonpeAciIiATh BAJICHTHOCTh UM CTCIICHL OKUCJICHHUA XHUMHUYCECKHUX 3JIEMCHTOB B COCAMHCHUAX
Pa3IUYHOrO COCTaBa, MPUHAIEKHOCTH BEIIECTB K OMpeNenéHHOMY Klaccy COEUHEHUH 10
dbopMmynam, BHJ XHMHYECKOH CBsA3M (KOBAJICHTHAs, HWOHHAs, MeETajuInyeckas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps]] MOHA [0 XUMHUYECKOH (popMylie, XapakTep Cpeabl B
BOJHBIX pPAacTBOpax HEOPraHMYECKUX COEAUHEHUW, TUI KPUCTAJUIMYECKON pEeleETKA
KOHKPETHOTO BEIIIECTBA;

packpsiBath cmbici [lepuoandeckoro 3akona JI. M. MeHnneneeBa U 1eMOHCTPUPOBATh €0
MMOHUMAaHHE: ONUCHIBATh M XapaKTepr30BaTh Tabmnunyro ¢popmy [leproandeckoil CHCTEMBI
XUMHYECKHX OJJIEMEHTOB: pa3iuyaTh IOHATUS «rJaBHas mnoxarpynmna (A-rpynma)» u
«mobounast moarpynma (B-rpymnma)», Mamble W OonblIME TIEPHOABI, COOTHOCHUTH
o0o3HauCHMS, KOTOpPBIE HMEIOTCS B TEPUONWYSCKON Tabnuie, ¢ YUCIOBBIMHU
XapaKTCPpUCTUKaAMH CTPOCHHUS aTOMOB XHMHUUYCCKHUX 3BJICMCHTOB (COCTaB u 3apsaa dapa,
o0I1iee 9HciI0 3JIEKTPOHOB W PACIpPEAEICHHE WX IO JJIEKTPOHHBIM CJOSM), OOBSCHATH
o01re 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB M MIX COCIMHEHUHN B Mpemenax
MaJibIX IIEPHUOJA0B 1 I'IaBHBIX IMOATPYIIII C y‘-IéTOM CTpOCHHA X aTOMOB,
KHaCCI/I(bI/IIII/IpOBaTB XUMHUYCCKHUE DJJICMCHTBI, HCOPraHWYCCKHUE BEIICCTBA, XHMHUYCCKUC
peaknuw (110 YUCITy U COCTaBY YYACTBYIONTUX B PEAKITNH BEIIECTB, IO TEIIOBOMY 3D PEKTy,
10 U3MEHEHUIO CTEIeHEe OKMCIeHN XMMIYECKIX JJIEMEHTOB);

XapaKTepr30BaTh (OMUCHIBATH) OOIIHE U CIEUPHIECKAE XUMHUECKHE CBOHCTBA MPOCTHIX
U CIIOKHBIX BELIECTB, NOJATBEPKJAasl OMHCAHME IPUMEPAMU MOJEKYJISPHBIX UM HOHHBIX
YpaBHEHUI COOTBETCTBYIOLINX XUMMUUYECKUX PEAKITU;

COCTaBJISITh YPAaBHEHMS AJIEKTPOJIUTUYECKOM IUCCOLMAIMM KHCIIOT, LIEJI04Yed M coei,
TIOJIHBIE W COKpAIIEHHBIC YpaBHEHHUS PEaKIMid HOHHOTO OOMEHA, YpaBHEHHUS PEaKIIHi,
MOATBEPKAAIOUINX CYHIECTBOBAHUE M€HETUUECKOW CBSA3M MEXKAY BELIECTBAMH PA3IUYHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHM IOCPEACTBOM
COCTaBJICHUA JJIEKTPOHHOTO OallaHCca 3TUX PEAKITHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTHM OT HMX CTPOEHHUSA, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAILCHUIN B PA3JIMYHBIX YCIOBUAX;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAcChl BELIECTB, MAaCCOBYIO
JIOE0 XMMHYECKOT0 3JIeMeHTa 1Mo (opMysie COCOWHEHHsS, MAacCOBYIO JIONIO BEIIECTBA B
pacTBope, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEAKIUU;

coONfOaTh  TpaBWia  TONH30OBAHMA  XHUMHUYECKOW TIOCYAOH U  J1abOpaTOpPHBIM
o0OpymOBaHMEM, a TaKKe IMpaBWia OOpaIleHUs] C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMHU TIO BBIMTOJIIHEHUIO JIA0OPATOPHBIX XWUMHUYECKHX OIBITOB IO IMONyYEHUIO U
cOOMpaHnto ra3000pa3HBIX BEMIECTB (AMMHUAKa U YTIIEKHCIIOTO Tasa);

NPOBOJUTH PEAKINH, IMOATBEPKAAIOIINE KAUYECTBEHHBIH COCTAaB PAa3jIMYHBIX BEIIECTB:
Pacro3HaBaTh OIBITHBIM ITyTEM XJIOPUJ-, OpOMHU/I-, OIU-, KapOoHAT-, ocdaT-, CHIMKAT-,
cyiabdaT-, TUIPOKCUI-UOHBI, KAaTHOHBI aMMOHHS W HOHBI HM3yYEHHBIX METaJIOB,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

NPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIBHON JAEATEIBHOCTH — aHAJIW3 U CHHTES,
CpaBHEHHE, 0000IIeHNE, CHCTEMAaTH3AIIO, BEISIBIICHIE TPUIHMHHO-CIIEICTBEHHBIX CBS3EeH —
JUISL U3YYCHUSI CBOMCTB BEILECTB U XUMUYECKUX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOIbI
MOo3HaHWS — HaONIOJCHUEe, W3MEpEHHE, MOJCIMPOBaHUE, HSKCIEPUMEHT (pealbHbId U
MBICIICHHBIN ).



TEMATHUYECKOE IIVTAHUPOBAHMUME

8 KUIACC
KoanuecTBO 4acon
Ne HaumeHoBaHue pasnenos DJIeKTpOoHHBbIe (U poBbIe)
KonTpoabHbie IIpakTnyeckune
n/m | M TeM MpPorpaMMbl Bcero o0pa3oBaTeJibHbIE PECYPCHI
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYECKHE TIOHATHS
XuMus — BaXkHasi 00J1acTh
11 €CTECTBO3HAHUS U g 5 bubmmoreka [IOK
' NPaKTHIECKOM https://m.edsoo.ru/7f41837c
JESSITEIbHOCTH YelIOBEKa
19 BemectBa 1 xuMuueckue 5 bubmmoreka [IOK
' peaxkuuu 15 https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Paznen 2. BaxkHeiilue npeacTaBuTe I HEOPraHUYECKUX BelleCTB
51 Boznyx. Kucmopon. 5 bubmoreka [IOK
' [Toustre 06 okcHaax 1 https://m.edsoo.ru/7f41837c
99 Bonopon. [Torstue o 8 L bubmmoreka [IOK
' KHUCJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsrl. [lonstre . 1 1 bubmmoreka [IOK
' 00 OCHOBaHHMAX https://m.edsoo.ru/7f41837c
o | o o
' P - 1 1 1 https://m.edsoo.ru/7f41837¢c
COeMHEHHUI
Uroro no pasaeny 30

Paznen 3. [lepnoaudeckuii 3axon u Ilepuoguyeckas cucrema xumudeckux 3jieMeHToB JI. M. Menneneesa. Ctpoenne aToMOB. XUMHYeCKas



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

cBsi3b. OKHMCIUTEIBLHO-BOCCTAHOBUTEIbHbBIE PeAKIIUN
ITepuognueckuii 3aK0H U
31 | smmeann mevenmon 1 . buGmorexa L1OK
' 1 ) https://m.edsoo0.ru/7f41837c
W. Mengaeneesa. CtpoeHue
aToma
XUMHYecKas CBA3b.
3.2 OKHCITUTENBHO- 8 bubmuoreka [IOK
' BOCCTAHOBHUTEIHHBIC https://m.edsoo.ru/7f41837¢c
peakum
TIToro 1o basie bub6mmoreka IJOK
TOI'O I1
pasiey 15 https://m.edsoo0.ru/7f41837c
Ha3Banue monyJis
PesepBHOE Bpems brbmmorexa LIOK
P P 3 https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB 68
I10 ITIPOTPAMME



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

9 KJIACC

KoJaunyecTBO 4acoB

Ne HaumeHoBaHue pasnenos DJIeKTpOoHHBbIe (U poBbIe)
KonTpoabHbie IIpakTHyeckne
n/m | | TeM NPOrpaMMbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Paznen 1. BemecTBo U XuMn4yeckue peakuun
11| ot ccnommn possenos | 5 s bGiorera L1OK
' pasit https://m.edsoo.ru/7f41a636
Kypca 8 kitacca
19 OCHOBHBIEC 3aKOHOMEPHOCTH 4 bubmoreka [IOK
' XUMHYECKUX PEaKIHil https://m.edsoo.ru/7f41a636
L, | ewommmecar busmiorexa LIOK
. H nanusi. AMMHUYCCKHN
AICCORTHAN 8 1 1 https://m.edsoo.ru/7f41a636
PEaKIy B pacTBOpax
Hroro no pazaeny 17
Paznen 2. HemeTanjbl M UX cOeTUHEHUS
06
R - 4 s bumiorera LOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynmst. ['anorenst
OO6mrast XapaKTepUCTHKA
59 XHMHYECKHX 3JIEMEHTOB Bbubnuoreka IJOK
' VIA-rpymmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepruCTHKa
53 XHMHYECKHUX DJIEMEHTOB 7 1 bubmmoreka [IOK

VA-rpymiel. A3ot, pocdop
U MX COCTMHEHHUS

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

OO11as xapaKTepuCTHKA
XUMHUYECKUX HJICMEHTOB

bubaunoreka LIOK

2.4
IVA-rpynmsl. Yriepon u 8 https://m.edso0.ru/7f41a636
KPEMHUN U UX COETUHEHUS
Hroro no pazaeny 25
Pa3zaen 3. MeTanjibl 4 MX COeTMHEHUS
bu6mmoreka IJOK
A i
3 Obume coficTaa MeTamion 4 https://m.edso0.ru/7f41a636
3.9 Baxsneitme MeTamisl U UX bub6mmoreka IJOK
' COEMHEHHS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3zaen 4. XuMusi 4 OKpyzKaiomas cpeaa
41 BemecTsa 1 Matepuaisl B 3 bubmoreka [IOK
' JKU3HH YeI0BEKA https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpems 3 brbmmorexa LIOK
P P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM

OBPA30OBATEJIbHOM ITPOI' PAMMBI

8 KJIACC

Kona nposepsiemoro

HpOBepﬂeMbIe NMPEAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI1 OGPaBOBaTeHbHOﬁ nmporpaMmbl OCHOBHOI'O

pe3yjabTara o01rero oopazoBaHus
1 ITo Teme: «IlepBoHavaIbHBIE XUMUYECKUE TTOHSTUS
PacKphrIBaTh CMBIC]I OCHOBHBLIX XHMHWYCCKHUX OHATHH: aToOM, MOJICKYJI1a, XUMHAYECKUH QJIEMCHT, IIPOCTOC BEIICCTBO,
CJIOXKHOE BEIIECTBO, CMECh (OAHOPOAHAS W HEOIHOPOHAs), BAJICHTHOCTb, OTHOCHUTE/IbHAS aTOMHAs U MOJICKYJIIpHAsI
11 Macca, KOJHMYECTBO BEIIECTBa, MOJIb, MOJIIpHAs Macca, MaccoBas AONS XHMHYECKOTO JJIEMEHTa B COEIMHEHUH,
' MOJSIpHBIH 00BEM, XUMHUECKas peakKivs, KIacCH(PHUKAIWS PEAKIMiA: peaKIUu COSTUHEHUS, PEaKIHMU Pa3lioKeHUs,
peaKIuu 3aMeIeHUs, peakud o0MeHa, DK30- M JHJOTEPMUYECKUE PEeaKIuH, TEIUIOBOH A (QEKT peakivu, pacTBop,
MaccoBast I0JIs BelecTBa (MPOIeHTHAsS KOHIIGHTPAIHs) B pacTBOpE
19 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUAX TIOHATHI U TPUMEHSTH 3TH TOHSATHUS IPH ONTUCAHUN BEIIECTB U
' UX TpEeBpaIleHui
1.3 WCIIONB30BaTh XUMHYECKYIO0 CHMBOJIMKY JJISl COCTaBJIEHHUS (hOPMYJT BEIIECTB M YPaBHEHUI XUMUIECKUX PEAKITHIT
14 PacKpbIBaTh CMBICI 3aKOHOB COXpPaHEHHS MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYIIAPHOTO yUYESHHS,
' 3aKoHa ABorajpo
15 OIIPENEeNATh BaJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
16 KJIACCU(UIMPOBATh XUMHUYECKHE Peakuu (10 YUCITy W COCTaBY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEIJIOBOMY
' spdexry)
1.7 BBIYHCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEIIIECTB




1.8

BBIYUCIIATH MAaCCOBYIO OO0 XUMHUYCCKOI'O 3JIEMCHTA 110 (bopMyne COCIMHCHUA,

1.9 BBIYHCIIATh MaCCOBYIO JIOJIO BEIIECCTBA B PACTBOPE
110 NPUMEHATh €CTECTBEHHOHAYYHBbIE METOMbl MO3HAHUS — HaONIoJeHWe, W3MepeHHe, MOJAEIHPOBAHUE, DKCIICPUMEHT
' (peanbHBII U MBICIICHHBIN )
2 ITo Teme: «BaxkHelue npeacTaBUTENN HEOPTaHUYECKUX BELIECTBY
21 PacKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: OKCHJI, KHCIIOTa, OCHOBAHHE, COMb
2.2 OIPEIENSTh MPUHAIKHOCTD BEIECTB K OMPEAeNEHHOMY KIIacCy COeIMHEHNH 110 popMyIam
2.3 KJIaCCHU(UIMPOBATh HEOPTAHUIECKHE BEIIECTBA
94 XapaKTepu30BaTh (OMHICHIBAThH) O0IIME XMMHUYECKHUE CBOICTBA BEIIECTB PA3IMYHBIX KIIACCOB, MOJATBEPK/AAs OMHCAHUE
' MpUMEpaMH MOJIEKYIISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XHMUYECKHUX PEaKIIHi
25 IIPOTHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KauyeCTBEHHOI'O COCTaBa, BO3MOXKHOCTU IPOTEKaHMS
' XMMHYECKUX IIPEBPALICHUH B Pa3IMUHBIX YCIOBUSIX
CIIEIOBATh NPABUIIAM TIOJIB30BAHMS XHMHUYECKOH IMOCYIOH M J1a0OpaTOpHBIM OOOPYHOBAHMEM, a TaKXKe IPaBHIAM
o0pamieHus ¢ BEIECTBAMH B COOTBETCTBHU C MHCTPYKLHUSMHU IO BBITOJHEHHIO JTaOOPATOPHBIX XMMUYECKHUX OIBITOB
26 [0 TIOMYYEeHHWI0O W COOMPAHWIO Ta3000pa3HBIX BeHmIECTB (BOAOPOAAa M KHCIOPOA), MPUTOTOBIEHHIO PAacTBOPOB C
' OIpenenEHHON MaccoBOM A0JIel pacTBOPEHHOIO BEIECTBA, IUNIAHUPOBATH U IIPOBOAUTH XUMHUECKUE 3KCIIEPUMEHTHI
10 PacHO3HAaBaHMIO PACTBOPOB ILEIOYEH M KUCJIOT C MOMOIIBI0 HHAMKATOPOB (JIaKMyC, (eHoa(TaIenH, METUIOPaHXK
U Apyrue)
2.7 MIPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKIH
3 ITo Teme: «Ilepuognueckuii 3akoH u Ilepuonnueckas cuctema xumuyeckux 3nemeHToB . 1. Menneneea. Ctpoenue
aTOMOB. XUMHU4eCKast cBA3b. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE PEAKIIIID)
PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATHH: SIIPO aTOMa, 3JIEKTPOHHBIN CIIOM aToMma, aToMHasi opOuTab,
3.1 paanyc aToma, XMMUYecKasi CBsI3b, IOJISIPHASL M HENOJsIpHAsl KOBAJCHTHAs CBA3b, DIIEKTPOOTPHULIATENILHOCTD, HOHHAS

CBsA3b, HOH, KATHUOH, aHHUOH, CTCIICHb OKUCJICHUA




3.2

KJ'IaCCI/I(bI/IHI/Ip OBaThb XUMHUYCCKHEC DJICMCHTHI

OIMCHIBATh W XapaKTepH30BaTh TabmuuHylo Qopmy [leprognyeckoii crucTeMbl XMMUYECKUX DJIEMEHTOB: Pas3inyaTh

33 NOHSITHS «TJIaBHAs moarpynna (Arpymnmna)» u «mmodouynas noarpynmna (brpymma)», «mansiey» u «00bIINe) TePHOIBI
34 packpeiBath cMmbica llepuonnueckoro 3akoHa [[.M. MenpaeneeBa: JEMOHCTpUPOBATh NMOHMMAHUE MNEPUOAUYECKOU
' 3aBUCUMOCTH CBOMCTB XUMHUYECKUX AJIEMEHTOB OT UX To0keHus B Ilepuoanueckoit cucreme
COOTHOCUTH 00O3Ha4YeHHs, KOTOpble UMetoTcsl B Tabnmie «[leprmoandeckas cucreMa XMMHUYECKHX 3ieMeHToB JI.U.
3.5 MenneneeBa» ¢ YHUCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHS] aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsi sAapa,
o0111ee YKCIIo SJIEKTPOHOB U paclpelielieHHe UX 0 AIIEKTPOHHBIM CII0SIM )
3.6 OIIPENENATh CTEIeHb OKUCIIEHUS JIEMEHTOB B OMHAPHBIX COSIMHEHUIX
3.7 OIIPENEeNATh BUJI XUMUYECKOH CBS3U (KOBaJIEHTHAS M MOHHAS) B HEOPTAHUYECKUX COEIMHEHHIX

9 KJIACC

Koa nposepsiemoro
pe3yJjibTata

IIpoBepsieMble MpeAMeTHBIE Pe3yIbTAThl OCBOEHUSI 0OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI OCHOBHOTO
o01rero oopazoBaHus

ITo Teme: «BeriecTBO U XUMHUYECKas PEAKIIHS

11

pacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYCCKHX ITOHSTHH: pacTBop, OJICKTPOJIUTHI, HEDJICKTPOJINTEI,
QJICKTPOJIMTHUYECKasd auccouanus, pe€akKuuu HOHHOI'O 06M€Ha, KaTtaJu3aTop, XUMHUYCCKOE pPaBHOBECUEC,
O6paTI/IMI>I€ n HeO6paTI/IMI>Ie Pp€aKiuun, OKUCIUTECIBHOBOCCTAHOBUTCIIBHBIC PEAKIIUN, OKUCIIUTEIb, BOCCTAHOBUTEID,
OKHCJICHUE U BOCCTAHOBJICHUE, aJIJIOTPOIIUA, aM(I)OTepHOCTL, XUMHYCCKass CBA3b (KOBaJ'IeHTHaSI, HNOHHAaA,

MeTaJUI4ecKasi), KpUCTAJUINIecKas peiérka, CIlaBbl, CKOPOCTh XUMHUECKOH peakuun

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MOHATHH U MNPUMCHATE 3THU IIOHATHUA TIpU OIIMCAHWUUN

BCIICCTB U UX npeBpameHHﬁ

13

COCTAaBJIATh YpPaBHCHUS BHGKTpOHI/ITI/I‘IGCKOfI Juccomuanuu KHUCJIOT, H_ICJ'IO‘Ieﬁ nu coneﬁ, IIOJIHBIC U COKpaH_IéHHBIe




YpaBHEHUS peaKuii HOHHOTO 0OMeHa

PacCKpbrIBaTh CYHIHOCTHb OKHCIMUTCIBbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/II‘/'I MMOCPEACTBOM COCTaBJICHHA 3JICKTPOHHOI'O

14 OaslaHCca STUX PeaKIUH
1.5 MIPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMHUYECKON PEaKLIUU
2 ITo Temam: «HemeTamisl 1 UX coeAMHEHUSI» U «MeTallibl U UX COSINHEHUS
XapaKTepu30BaTh (OMHKCHIBATH) OOIIME U CHEU(PUISCKUE XUMUYECKHE CBOWCTBA MPOCTHIX M CJIOKHBIX BEILECTB,
21 IIOATBEPAKAAST ONUCAHUE MPUMEPAMHM MOJIEKYJSPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XHMHMUYECKUX
peaknui
29 COCTaBJIATh YpPaBHCHUA peaKHI/Iﬁ, MOATBEPKAAOIINX CYIIECTBOBAHUE TeHETUYECKON CBS3U MCXKIY BEHICCTBAMU
' pa3IMYHBIX KIIACCOB
2 3 IIPOrHO3UpoOBaTh CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHHA, BO3SMOXHOCTHU IMPOTCKAHUA XUMHUYCCKUX
' MIPEBPAIIEHUH B PAa3IMIHBIX YCIOBUIX
CJIEZIOBATH MPaBHUJIAM ITOJB30BAHUS XUMUYECKOHM MOCYZ0N U TaOOpaTOpHBIM O0OPYIOBAHHEM, a TAKXKE MPaBUIAM
2.4 oOpalleHnsi C BEIIeCTBAMH B COOTBETCTBHM C HHCTPYKIHUSAMH II0 BBITOJHEHHWIO JTA0OPATOPHBIX XUMHYECKUX
OITBITOB TIO TTOYYEHHUIO W COOMPAHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa M YTIIEKUCIIOTO ra3a)
MIPOBOIUTE PEAKINH, TOATBEPKIAIONINE KAYeCTBEHHBIH COCTAaB PA3UYHBIX BEHIECTB: PaCllO3HABATH OIBITHBIM
2.5 myTéM XJIOpuA-, OpoMun, woaun, kapOoHat, dochart, cumukar, cyabhar, THAPOKCHINOHBI, KATHOHBI aMMOHHS,
HOHBI N3yYeHHBIX METAIJIOB, IPUCYTCTBYIONINE B BOAHBIX PACTBOPAX HEOPTAHUIECKUX BEIIECTB
3 ITo Teme: «XuMHUS U OKpYKaOIIAs Cpena»
3.1 PacKpbIBaTh CMBICI OCHOBHBIX XuMuyeckux noHsatuid: ITJIK BeniectBa; Koppo3us METaLIOB
MIPUMEHATh OCHOBHBIE OIEpaIlii MBICIUTENFHOW JEeATeNbHOCTH — aHajiu3 W CHHTE3, CpaBHEHHeE, 000O0IIeHHE,
3.2 CUCTEMaTH3aINIO0, BEISBICHNE TPUUMHHO-CIIECTBEHHBIX CBSI3€W — JUIsl H3yYeHHsI CBOWCTB BEIIECTB M XUMHUYECKUX

peaKuHﬁ; CCTCCTBCHHOHAYYHbIC MCETO/JAblI IMO3HAHUA — Ha6J'IIO,I[eHI/I€, HU3MEPCHUEC, MOACIUPOBAHUEC, SKCICPUMCHT

(peanbHBII U MBICIICHHBIN )




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC
Kon IIpoBepsieMblii 2JIeMEHT coaep:KaHUs
1 HepBOHa‘IaJ'H)HBIe XUMHNYECKUEC ITOHATHA
11 IIpenver xumuu. Ponb X¥MMuUM B )KM3HU YeIoBeKa. XUMUS B cucTeMe HayK. Tena u BeniectBa. dusnueckre CBONCTBA BEILIECTB.
' ArperatHoe COCTOSIHHE BEIIECTB
1.2 ITonsiTne 0 MeTomax mMo3HAHUS B XUMUH. UncThie BemecTBa U cMecd. CriocoObI pa3eneHus cMecei
1 3 ATOMEBI U MOIJICKYIJIBL. Xumnueckre djieMeHTbl. CHUMBOJIBI XUMAYECKHX DJIEMEHTOB. Hpocnﬂe M CJIOXKXHBIC BCIIIECTBA. AtomHO-
' MOJIEKYIISIPHOE YICHHE
14 Xumundeckas ¢popmyia. BaJeHTHOCTF aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH ITOCTOSHCTBA cOCTaBa BemiecTB. OTHOCHTEIbHAS
' aToMHas Macca. OTHOCHTEIbHAS MOJIEKYIJIIpHas Macca. MaccoBasi 10JIsl XHUMHUYECKOT O 3JIEMEHTa B COSAMHEHU T
15 KonuuectBo BemectBa. Moinb. MonsipHas Macca. B3auMocBsi3b KOTMYECTBa, MacChl M YUCJIa CTPYKTYPHBIX €UHUI] BEIIECTBA.
' Pacuérel mo ¢popmynaM XUMHUYECKUX COETMHEHHH
16 Ou3nvecKkrne 1 XUMUYECKUE SBICHHAS. XUMAYEeCKast peakus U e€ Mpu3HaKku. 3aKOH COXPaHEHHUS! MACChl BEMIECTB. XUMHUYECKUE
' ypaBHeHus. Kimaccnpukanus XUMAYeCKUX peakiuil (COeqnHeHNs, Pa3IoKeHHs, 3aMelleH s, oOMeHa)
XUMUYECKAN HKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW MOCYIOW, C TpaBWIaMHd pPaOOTHI B JabopaTOpuul W TpHEMaMU
oOpamernst ¢ 1a00paTOpHBIM OOOPYAOBaHWEM, W3YyUEHHE W OmNucaHue (U3NYECKUX CBOMCTB OOPa3IOB HEOPTaHHMYECKUX
BeIllecTB, HaOMOeHne GU3NUecKnX (IJIaBJICHWE BOCKA, TasHUE JIb/Ia, pACTHPAHHE caxapa B CTYIKe, KUTIEHHE W KOH/ICHCAIIHS
1.7 BO/BI) M XWUMHYECKHX (TOpPEHHE CBEYH, MPOKAIMBAHUE MEIHOW IMPOBOJIOKH, B3aWMOJIEHCTBHE Mela C KHCIOTOH) SBJICHUU,

Ha6J'IIOILeHI/Ie U OINKMCAHHC IIPU3HAKOB IPOTCKAHUA XUMHYCCKUX peaKHI/Iﬁ (pa3J'IO)K€HI/I€ caxapa, B3aPIMO,Z[eﬁCTBPIe CGpHOfI
KHCJIOTHI € XJIOpUAOM 6ap14;1, Pa3I0KCHUEC TUAPOKCH A MGILI/I(“) IIpU Harpe€BaHuu, BSaHMOﬂeﬁCTBHG JKeje3a € paCTBOPOM COJIN

meau(ll), n3ydenne crmocobOB pasneneHusi cMeceil (C TMOMOINBI0 MarHuTa, (WIBTPOBAHUE, BBHITAPHBAHUE, AWCTHILIALNA,




XpOMaTOl"pa(bI/ISI), MMPOBCACHNUEC OYUCTKU HOBapeHHOﬁ CoJiya, Ha6J'IIOI[€HI/IC U OINHCAHUC PE3YJIbTATOB IMPOBCACHHA OIIbITA,

WJUTIOCTPUPYIOLIET0 3aKOH COXPAHEHHUsI MacChl, CO3aHNe MoJIeNiel MOIeKyd (I1apOoCTEPKHEBBIX )

2 Bakneliue npeacTaBUTEN HEOPTaHUYECKUX BELIECTB
Boznyx — cmech razoB. CoctaB Bozayxa. Kucimopog — aneMeHT U mpocToe BemiecTBo. HaxoxaeHue Kuciopoja B MPUPOJE,
2.1 ¢duznvecKre 1 XUMUYECKHe CBOMCTBaA (peakiuu ropenusi). Oxcunpl. [Ipumenenne kucnopoaa. CrocoObl momydeHus: KUcIopoa
B JIA0OpATOPUHU M MPOMBIIITIEHHOCTH. KpyroBopot kuciopona B npupoje. O30H — ajIoTPOrHAsS MOTUPHUKAIHS KUCIOPOa
29 TernoBo# dPPeKT XUMUIESCKON PeaKIii, TEPMOXUMHYECKHAE YPAaBHEHHSI, 9K30- M SHIAOTEPMUYECCKUE peaKUH. TOIMINBO: yrojb
' 1 MeTaH. 3arps3HeHHe BO3/yXa, YCUIICHHE MTApHUKOBOTO 3¢ dekTa, paspyiieHrne 030HOBOTO CII0s
23 Bonopox — anemenT u npocroe BemiecTBo. Haxoxkaenre Bomoposaa B mpupoie, (pu3ndeckre 1 XUMUIECKHe CBOWCTBA, IPUMEHEHHE,
' crocoOb! monmy4eHust. KuciuoTsl u conm
2.4 Monsipablii 00bEM Ta30B. Pacd€Thl MO0 XMMHYECKUM YPaBHEHHSIM
®dusunyeckue cBoiicTBa Bojbl. Boja kak pactBoputenb. PactBopbl. HacklllieHHbIE M HEHACHIILIEHHBIE pacTBOPHI. PacTBOpUMOCTH
2.5 BEIIECTB B Boje. MaccoBas T0oJIs BEMIECTBAa B pacTBOpe. XUMHUUYECKHE CBOHCTBA BOMbI. OcHOBaHMS. POITb pacTBOPOB B MpUpoe
U B )KU3HU uenoBeka. KpyroBopor Bozpl B npupoje. 3arpsisHeHue NpUpoaHbIX BoJl. OXpaHa U OYUCTKA IPUPONHBIX BOA
Knaccudukanus Heopranmdeckux coenuHeHud. Oxcuapl. Kiaccudukamms oxcumoB: coneoOpasyomue (OCHOBHBIE,
2.6 KUCIIOTHBIE, aM(poTepHbIe) U Heconeobpasyrone. Homenknatypa okcunoB. Pusnueckue U XUMHUECKHE CBOWCTBA OKCHIOB.
[Tony4yenue okcuioB
97 OcnoBanunsa. Kiaccnukanys ocHOBaHMIA: MIETOYN W HEPAaCTBOPUMBIE OCHOBaHUS. HoMeHkiIaTypa ocHOoBaHMil. Dusndeckne u
' XUMUYECKUE CBOMCTBA OcCHOBaHUU. [lomydyeHue ocHOBaHHUI
28 Kucnorer. Knaccudukanus xucnor. Homenknatypa kucinor. Ous3mdeckine ¥ XMMHYECKHE CBOWCTBA KUCIOT. P/l akTHBHOCTH
' merauioB H.H. bekerora. [lonydyenue kucnor
2.9 Comu. Homenknartypa conei. @u3ndecknue 1 XUMHUYECKHe cBoMCTBa cosel. [lomyuenue coneit
2.10 I'eneTnueckas cBA3b MEXAY KIACCAMU HEOPTaHUYECKUX COEIMHEHHUN
211 XUMHUYECKAN SKCIEPUMEHT: KauyeCTBEHHOE OIpENeNIeHHE COAEPKaHWsS KUCIOpOAa B BO3AyXe, MOJYy4YeHHE, coOMpaHue,




pacmo3HaBaHWE W H3YYEHHE CBOMCTB KHCIOpOJa, HaOJIOICHHWE B3aMMOJCHCTBUSI BELIECTB C KUCIOPOJOM H YCIIOBHSA
BO3SHMKHOBEGHHUSI W TpPEKpalleHUs TopeHHs (MoXapa), O3HAKOMIICHHE ¢ o0pasllaMd OKCHIOB M ONUCAaHHE WX CBOICTB,
MOJTy4YeHUe, coOupaHue, paclo3HaBaHUE U M3ydeHHE CBOICTB Bomopoja (rOpeHHe), B3auMOJCHCTBHE BOAOPOAA C OKCHIOM
meau(ll) (BO3MOXXKHO WCHONB30BaHHME BUAECOMATepUANIOB), HaOmoJeHWe o00pa3loB BEIIECTB KOJIWYECTBOM |  MOIb,
UCCIIE0BaHNE OCOOEHHOCTEH pPAcCTBOPEHHUS BELIECTB C pa3lIMYHOI pPacTBOPUMOCTBIO, IPUTOTOBIEHHE pPAcCTBOPOB C
orpenenéHHON MaccoBOM Joiel pacTBOPEHHOT'O BEIIECTBA, B3aWMOJIECHCTBHE BOJABI C METaaMH (HAaTpUEM M KaJbIEM)
(BO3MOXHO HCIIONB30BAHUE BUJAECOMATEPUAJIOB), ONpPEJCICHUE PACTBOPOB KUCIOT U ILIEIOYeH € IOMOLIbI0 HHIUKATOPOB,
UCclIe0BaHue 00pa3lloB HEOPTaHMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHUE M3MEHEHUS OKPACKM MHANKATOPOB B
pacTBopax KHCIOT W IIemouel, nm3ydeHue B3amMmojeiictBus oxcuma memu(ll) ¢ pacTBopoM cepHON KHCIIOTBI, KHCIOT C
MEraJljraMu, peaKHI/Iﬁ HeﬁTpaHHSaHI/II/I, IMMOJIYUYCHHUE HEPACTBOPUMBIX OCHOBaHHfI, BBITCCHCHUE OAHOI'0 METaJlla APYIruM U3

pacTBoOpa CONH, PEIIeHNE YKCIIEPUMEHTAIBHBIX 33724 110 TeMe «BakHeHTIre KITacChl HEOPTAaHUIECKUX COCIMHEHMIN

[leproanueckuii 3akon u [lepnomnueckas cuctema xummdeckux diemenToB .M. MenneneeBa. CTpoeHHE aTOMOB.

3 Xumudeckas cBA3b. OKHCIUTETFHO-BOCCTAHOBUTENBHBIE PEAKIIUU

[lepBpie TMOMBITKH KIACCH(PHUKAIMA XHMHYECKHX JJIeMeHTOB. [loHATHE O Tpymmax CXONHBIX DSJIEMEHTOB (UIEJOYHBIE WU
3.1 IEIOYHO3EMENIbHBIE METaJUIBI, TaJIOT€HBI, WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpbIE 00pa3yloT aMQOTEepHBIE OKCHABI H

THAPOKCHIIBI

Ilepuognueckuii 3akoH. Ilepuommueckasi cucrema xumudeckux d3yemeHToB J[.MI. Menneneea. KopoTkomepuogHas u
3.2 mHHOTIeproaHas (opmel Ilepuomnueckolr cucrembl xummdeckux 3iemMeHToB J[.U. Menneneesa. llepmonsr u rpymmbl.

Ou3NIeCKnii CMBICH MTOPSAIKOBOI0 HOMEpa, HOMEPOB MEPHO/Ia M TPYIIIHI DIIEMEHTa

Crtpoenne atomoB. CocraB aToMHBIX sep. M3orombl. DmekTponsl. CTpoeHHe 3IEeKTPOHHBIX 0001049eK aToMOB TiepBbix 20
3.3 XuMu4eckux sneMeHToB llepmommnueckoir cuctemsl .M. MenneneeBa. XapaKTepUCTHKAa XHMHUYECKOrO S3JEMEHTA IO €ro

nonoxenuto B [lepuognueckoit cucreme .M. MenaeneeBa

3aKOHOMEPHOCTH HM3MEHEHHS paJiyca aTOMOB XHMHYECKHX JJIEMEHTOB, METAIUIMYECKUX W HEMETATMYEeCKUX CBOWCTB IO
3.4 rpynmam u nepuonam. 3Hauenne [leproanyeckoro 3akoHa u Ileproanyeckoil cHCTEMBI XUMHUYECKUX 3JIEMEHTOB IS Pa3BUTHS

Hayku u npaktuku. .. MenaeneeB — yu€HbIN U rpakIaHUH




3.5

Xumudeckas cBa3b. KoBajleHTHast (HOJ'IHpHaH nu HeHOJ’IHpHaH) CBs3b. BHGKTPOOTpI/IL[aTeJ'H)HOCTL XUMHUYCCKHUX DJJICMCHTOB.

HMonnas cBA3b

3.6

Crenenb okuciaeHHusA. OKHCIUTEILHOBOCCTAHOBUTEIBHEIC peaKkuuu. Hpoueccm OKHCJICHHS M BOCCTaHOBJICHHSA. OKHUCIUTCIHN U

BOCCTaAHOBUTCIN

3.7

XUMUYECKUN DKCIECPUMEHT: M3Y4YeHHE OOpa3loB BEIIECTB METAJUIOB U HEMETAJIJIOB, B3aMMOJICHCTBUE TMJIPOKCHIA IMHKA C
pacTBOpaMH KHCJIOT W IIeJiouei, MPOBEIACHHUE OMBITOB, MLTIOCTPUPYIONIUX MPUMEPHl OKHUCIUTEIBHO-BOCCTAHOBUTEIHHBIX

peakumii (ropeHue, peakiuy Pa3IoKEHUs, COCTUHCHUS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACpPKAHUA

BemiectBo 1 xuMuueckas peakiusi. [loBropenue

11

ITepuommueckuii 3akoH. llepmommdeckas cucrema xummdeckux odnemeHToB JI.M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHUHN CBOMCTB XMMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJHs, KAJIbIIUI U UX COSNUHEHHH B

COOTBCTCTBHH C ITOJIOXKCHHUEM 3JICMCHTOB B Hepnozmqecxoﬁ CUCTEME U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUAbI XMMUYECKON CBs3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOWCTB BELIECTBA OT THIIA
KPUCTA/LIMYECKON pemETKd M BHJa XHMMHUYecKod cBs3u. Kraccuukanusa v HOMEHKJIATYypa HEOPTAaHMYECKHX BEIIECTB
(MexIyHaponHas U TpUBHAIbHAs). XMMHYECKHE CBOICTBA BELIECTB, OTHOCSILMXCS K Pa3IMYHBIM KJIAacCaM HEOPraHMYECKHX

COCHHHCHHﬁ, IF€HETUYCCKas CBA3b HCOPIraHNYCCKUX BEIIECTB

13

Krnaccupukanus XuMU4eCKHX peakuii 0 pa3INuHbIM NPU3HAKaM (110 YHCIY ¥ COCTABY YYacCTBYIOILIMX B PEAKLIUHU BELIECTB, 10
TeI0BOMY 3(Q(eKTy, M0 H3MEHEHHIO CTCeNEHEeW OKMCIEHHS XMUMUYECKHX O3JIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTanu3aTopa). DK30- M 3HIOTEPMHYECKHE DPEaKLUMH, TEPMOXUMHUYECKHE ypaBHEHHS. IIOHATHE O CKOPOCTH XHMHUYECKOH

peaKkunun

14

ITousarue 00 O6paTI/IMI>IX nu HeO6paTI/IMLIX XUMUYCCKUX PCaKIHAX. IlonsiTHE O TOMOI'S€HHBIX H TCTCPOIrCHHBIX PCAKIUAX.




IlonsaTHE 0 XMMHYCCKOM paBHOBECHU. (DaKTOpBI, BJIMAONIUC Ha CKOPOCTH XUMHYCCKOH pCaKurun U MOJIOKCHHUE XUMUYCCKOI'O

paBHOBeCHSA

1.5

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC peaKkuuu, SHGKTpOHHLIfI baanc OKHCIINTEIbHO-BOCCTAHOBUTCIBLHOM pCaKuuru.

CocraBieHue ypaBHCHI/Iﬁ OKHUCJIIUTCIbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ C UCIIOJIB30BAHUEM METOAA 3JICKTPOHHOI'O Oamnanca

1.6

Teopust ACKTPOTUTHICCKON TUCCOMMAIMH. DIIEKTPOJUTHl U HEIIEKTPOIUTH. KaTHOHBI, aHMOHBI. MeXaHW3M IUCCOIUAIIAN
BEIIECTB C Pa3IMYHBIMU BUIAMHU XUMHUECKOW cBs3M. Ctenenb aucconnanud. CuibHbIE M ClaOble 3JIEKTPOJIUTHL Peakiiun
HOHHOTO OOMeHa. YCIOBHsI MPOTEKaHHs PEaklMii HOHHOrO oOMeHa, MOJHBIE W COKpalléHHbIC HOHHBIC YPaBHEHHS PEaKIIHi.
CBoiicTBa KUCIIOT, OCHOBAaHHI M COJIEH B CBETE MPEACTABICHUI 00 AJIEKTPOIUTHIECKON aucconnanuu. KadecTBeHHbIE peakIiu

Ha voHbl. [ToHsATHE O THAPONIU3E COJIer

1.7

XUMUYECKUN IKCIIEPUMEHT: O3HAKOMJICHHE ¢ MOJEIAMH KPUCTA/UIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIECTB — METAJIJIOB U
HeMeTauioB (TpaduTa m amMasa), CIIOKHBIX BEIIECTB (XJIOPHIa HATPHS); UCCICIOBAHNE 3aBHCHMOCTH CKOPOCTH XUMHUYECKOU
peaknuu OT BO3JACHCTBHS PA3NUYHBIX (DAKTOPOB; HCCIEOBAHUE JIICKTPOINPOBOJHOCTH PACTBOPOB BEIECTB, Ipolecca
JMICCOIMAIIN  KUCIIOT, MIenodeil u  coinell  (BO3MOXKHO —HCIIOJBb30BAHUE BHCOMATEPHANIOB); IIPOBEJCHHE OIBITOB,
WUTIOCTPUPYIONINX TPH3HAKK TPOTEKAHUS pEakiuii MOHHOrO0 oOMeHa (oO0pa3oBaHME Ocajka, BBIJENICHHE rasa, o0pa3oBaHHE
BOJIbI); OIBITOB, WILTIOCTPUPYIONIUX MPHUMEPbI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PeaKlnil (TOpeHHe, PeaKIuu Pa3JIoKeHus,
COC/IMHEHNS); PpACIO3HABAHUE HEOPTraHWYECKUX BEIIECTB C IOMOINIBIO KAYSCTBEHHBIX PEAKIUA HAa WOHBI, pEIICHHE

OKCIIEPUMEHTAJIBHBIX 3aJa4

Hemeramis! 1 ux coenmHEHUS

2.1

OOmas xapakTepucTUKa TrajoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTemeHu okucieHus. CTpoeHue Hu
(hu3mUecKkre CBOWCTBA TPOCTHIX BENIECTB — TalIOTEHOB. XWMHYECKHE CBOWCTBA Ha TpuUMepe Xyopa (B3aMMOIEWCTBHE C
MeTajlaMH, HeMeTaslaMy, Ienoyamu). Xiaoposonopod. ConsiHas KMCIO0Ta, XUMUYECKUE CBOMCTBA, MOTY4YEeHUE, IPUMEH CHHE.

HeiicTBuE XJ10pa U XJIOPOBOZOPOAA HA OPraHU3M YeIoBeKa. BaxkHelue XI0opuasl U UX HAXOXKIECHUE B IPUPOAE

2.2

OObmas xapakrtepuctuka 31eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHBIE CTEIIEHH OKHCIICHUS.
Crpoenue 1 GU3NUECKHE CBOMCTBA MPOCTHIX BEILIECTB — KUCIOPOAA U CEPbl. AJUIOTPONHbIE MOAN(UKALIMH KHCIOPOJIa U CEpHI.

XUMHYECKHE CBOMCTBA CCPHI. CepOBO,I[OpOL[, CTpOCHHC, (1)I/ISI/I‘ICCKI/IG U XUMHYCCKHE CBOMCTBA. OKCI/I,E[BI CCPbI KaK




MPEACTaBUTENN KHCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, (HU3MUECKHE W XMMHYECKHE CBOWcTBa (00IIME KaK MpeacTaBUTENS
KJacca KUCIOT U cnenuduueckne). XUMUYECKHE PEaKIUH, JISKAIIUe B OCHOBE IPOMBIIIIEHHOr0 CI10c00a MOy4eHUs! CEpHON
kucnothl. [Ipumenenue. Conu cepHOI KUCIOTHI, KAUeCTBEHHAs peakius Ha cyabaT-uoH. HaxoxaeHue cepsl u e€ coeIMHEHHH
B Mpuposie. XMMUYECKOe 3arpsA3HeHNEe OKpYXKalollel cpesibl COeAMHEHUAMHU cepbl (KUCIOTHBIE O/, 3arps3HEHHE BO3TyXa U

BOJIOEMOB), CITIOCOOBI €ro MPEeIOTBPAICHHUS

2.3

OOmas xapakrepuctuka seMeHToB VA-rpymnmbl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC CTCIICHU OKHCIICHHS. A30T,
pacnpocTpaHeHue B Ipupoje, GU3NIeCKue U XUMHUeCKue cBoricTBa. Kpyropopor asora B mpupojie. AMMHUAK, ero GU3NIecKue
U XMMUYECKHE CBOMCTBa, MOJyueHue U npuMenenue. Coiii aMMOHUS, UX (GU3NYECKHE M XMMHUECKHE CBOWCTBA, IIPUMEHEHHE.
KadecTBeHHas peakiiusi Ha MOHbI aMMOHHMSI. A30THas KHCJIOTa, €€ mojaydeHue, GU3MUeCKue U XUMUYECKHE CBOMCTBA (0OIIme
KaK IPeJCTaBUTEIIS Kilacca KUCIOT | crieruduueckue). Vcnonp3oBanne HUTPATOB U COJICH aMMOHHMS B KAUeCTBE MUHEPaIbHbBIX
ynoOpeHnii. XUMHUYIECKOe 3arpsi3HEHNE OKPYXKAIOIICH Cpelbl COSAMHCHMSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arps3HEHHE BO3TyXa,

TTOYBBI U BOJOEMOB)

2.4

dochop, amnorponnbie Moaudukauu ocdopa, puznyeckre u xumudeckue cpoiicrsa. Oxcun docdopa(V) u dochopHas

KHCTI0Ta, PU3NIECKre 1 XUMHUIECKHE CBOMCTBA, monydeHue. Mcmonp3oBanne ¢ochaToB B Ka4eCTBE MUHEPATBHBIX YAOOPEHHHA

2.5

Ob6mrast xapaktepucTuka 3jeMeHTOB |VA-rpymnmbl. OcOOEHHOCTH CTPOCHHMSI aTOMOB, XapaKTEPHBIC CTEICHW OKHCIICHUS.
VYrnepos, amioTponHble MOTU(GUKAIMH, PACHPOCTPAHEHUE B MpPUPOAE, GU3NYECKHE W XUMHUYECKHE CBOMCTBA. AJcopOius.
KpyroBopor yriepona B mpupoxe. OkcuIbsl yriepoja, UX (QU3HYECKME W XUMHUYCSCKUE CBOWCTBA, JICHCTBHE HA IKHBBHIC
OpPTaHHU3MBI, TIONlydeHHE W IPHUMEHEHHe. ODKOJOTMYeCKHe IPOOIeMbl, CBs3aHHBbIE ¢ Okcuaom yriaepona(lV); rumoresa
TII00ALHOTO TIOTEIICHUST KJIMMAaTa; MAPHUKOBBIA 3(QQeKT. YTompHas KUCIoTa U e€ CONM, MX (U3UYCCKHEe U XHMHUYCCKUE
CBOMCTBa, TONyYeHHE W TMpHMeHeHue. KadecTBeHHas peakiysi Ha KapOOHAT-WOHBL lcmosib3oBaHue KapOOHATOB B OBITY,

MEIUIUHE, TPOMBIIIIJIEHHOCTH U CEJIBCKOM XO3SIHCTBE

2.6

HCpBOHa‘IaJ'IBHBIe MOHATHS 00 OpPraHUYeCKUX BECHICCTBAaX KaK O COCAMHECHUAX YIJI€poaa (MCTaH, OTaH, 3THJICH, AllCTHUJICH,
9TAaHOJ, INMIOCPHUH, YKCYCHAA KHCHOTa). Hx cocTaB U XUMHYECKOE CTpOCHHC. [Tousarre 0 OMOTOrHUECKH BaKHBIX BCIICCTBAX:
JKHpax, 6em<ax, YrjieBogax — M UX POJIM B KM3HU YCITIOBCKA. MaTepI/IaJ'H:HOG CAUHCTBO OPraHUYCCKHUX U HCOPraHUYCCKHUX

COEIMHEHU I




2.7

Kpemnuii, ero gusudeckue u XuMHUECKHE CBOWCTBA, MOMy4YeHHE H NpuMeHeHue. CoequHeHus KpeMHus B npupoze. Ooimue
npenacrapieHus o0 okcune kpemHus(lV) u kpemuueBoit kuciore. CHUIMKaThl, MX HCIONB30BAHUE B OBITY, MEIUIIMHE,
MIPOMBINUICHHOCTH. BakHe#Iue CTpOUTENbHBIE MaTepuajbl: KepaMUKa, CTEKIIO, I[EMEHT, OCTOH, kene300eToH. [IpoGiieMbl

0€30I1aCHOr0 MCIOJIbL30BaAHUS CTPOUTCIIbHBIX MaTCPUAJIOB B HOBCCI[HGBHOﬁ KHU3HU

2.8

XUMHUUECKAH 3KCIIEPUMEHT: H3y4YeHHEe O0Opa3loB HEOPTraHMYECKHX BEHIECTB, CBOWCTB COJISTHOW KHUCIIOTBI, MPOBEJCHUE
KayeCTBEHHBIX peaKIMi Ha XJIOPHA-MOHBI U HAOIOJEHUE MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpaxkalonme (QU3NYecKue u
XUMHYECKHE CBOWCTBA TaJIOTEHOB M HMX COEOUHEHHWH (BO3MOXHO HCIOJb30BAaHUE BHUAEOMATEPHUATIOB); O3HAKOMIIEHHE C
oOpaznamu XJOpUIoB (TAJIOTEeHUJIOB); O3HAKOMIICHHWE C 00pasllaMu cepbl U €€ COeAMHEHHSIMU (BO3MOXKHO HCIOJIB30BAaHHE
BHJIEOMATEpHANIOB); HaOIIOAEHUE Tpolecca OOYIJMBaHMS caxapa IO AEHCTBHEM KOHLEHTPHPOBAHHOW CEPHOM KHCIIOTHI,
W3yYeHHE XMUMUYECKUX CBOMCTB pa30aBIICHHOW CEpHOW KHCJIOTHI, NMPOBEJCHUE KAYECTBEHHOW pPEaKkIMHM Ha Cyab(paT-HoH H
HaAOJIO/ICHHE TpU3HAKa e€ TPOTEKaHWs, O3HAKOMIJIEHHE C (PH3MUYECKHMHU CBOMCTBaMHU a30Ta, ¢ochopa W UX COSIAUHEHUH
(BOBMOXKHO HCIIONB30BaHUE BUJCOMATEPHANIOB), 0oOpa3iaMu a30THBIX U (HOCHOPHBIX yHOOpEeHHMIA; IOJydeHHe, COOMpaHue,
pacro3HaBaHHE M HM3YYEHHE CBOWCTB aMMHAKa; IPOBEJCHHE KaueCTBEHHBIX pEaKIMi Ha MOH aMMOHHA M (ocdaT-HoH H
H3y4yeHHE IPU3HAKOB HX IPOTEKaHMs, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MeEAbI0 (BO3MOXKHO
UCIOJIb30BaHME BHJICOMATEPUAJIOB); H3yYEHHME MOAENEH KpUCTAJUIMYECKUX pelEToK anmasza, rpadura, QymiepeHa;
O3HAaKOMJICHHE C TPOLECCOM aAcopOIMHM PAcTBOPEHHBIX BELIECTB AKTHMBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTHBOrasa;
[IOJy4eHHe, coOupaHue, paclo3HaBaHWE U U3y4YCHHE CBOWCTB YIVIEKHCIIOrO ras3a; MPOBEJCHHE KAauyeCTBEHHBIX PEAKIMH Ha
KapOOHAaT- M CHIMKAaT-HOHbI M H3YyYEHHE IPU3HAKOB WX IPOTEKAaHMs; O3HAKOMIICHHE C MPOAYKIMEH CHIMKATHOH

IIPOMBIIINICHHOCTH, PEIICHUE SKCIICPUMEHTAJIBHBIX 3a1a4 I10 TEME «BaxHelmme HeMeTaJIbl U UX COSTUHCHUS)

Meramisl ¥ UX COSOUHEHUS

3.1

OOmast XapakTepuCTHKa XHUMHYECKHX JIIEMEHTOB — METaJUIOB Ha OCHOBAaHMHM WX ToJoxeHws B llepmoamdeckoil cucreme
xuMmuyeckux 3rmemeHToB .M. MeHnneneeBa u crpoeHust aToMoB. CTpoeHHE METAJJIOB. MeTamndeckasi CBA3b U METaJUIMYecKas

KpHUCTaJUINYECKast PeIETKA. DIIEKTPOXUMHUYECKUH Pl HAPSHKEHUI METaslioB

3.2

du3ndecKre M XUMHUYSCKHE CBOMCTBA METAILIOB. O6H_II/IG CITOCOOBI MOJIy4CHUsA MCETAJUIOB. [lonsTue o KOppO3un MCTaJlJIOB,

OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT Koppo3uu. CIuiaBbl (CTalb, YYT'YH, JIOPATIOMUHHM, OpOH3a) U UX NMPHUMEHEHHE B OBITY U




MNPOMBIIIVICHHOCTHU

3.3

[lenounsie MeTauibl: nojoxkeHue B Ilepumoanueckol cucreme xumuueckux anemeHToB .M. MenpaeneeBa; CTpoeHHE HX
aTOMOB; HaXOXKJeHUE B Ipupoje. DPusndeckue 1 XMMUICCKHE CBOMCTBA (Ha IpuMepe HaTpus U Kayns). OKCUJIBI U TUPOKCHIbI

HaTpHA U KaJlns. HpI/IMCHCHI/Ie HICJIOYHBIX METAJIJIOB U UX COCI[I/IHCHI/Iﬁ

3.4

[Ilenouno3eMenbHbIE METAJUIbl MarHUd M KalbUuW: nojiokeHue B Ilepuonnueckoil cucreme XxuMuueckux sjemeHtoB JI.M.
MeHneneeBa; CTpOCHHE MX aTOMOB; HaXxOXJEHHE B Ipupojae. PU3MYECKUE U XUMUYECKHE CBOMCTBA MarHusi M KaJIbIIUS.

Bakneiiiume coennHeHus Kaiablus (OKCU, THAPOKCH, coiin). JKECTKOCTD BOJIBI M CITOCOOBI €€ yCTpaHEHUs

3.5

AmromuawMiA: onokenue B [leprommndeckoit cucreMe xummudaeckux snneMeHToB J[.M. MenzaeneeBa; cTpoeHre aToMa; HaXOXICHUE B

npupone. Pu3nyeckne 1 XUMHYECKHE CBOMCTBA aMOMUHIA. AM(OTEpHBIE CBOMCTBA OKCHIA ¥ THAPOKCHIA ATFOMHHUS

3.6

XKenezo: nonoxxenue B Ilepuoguueckoit cucreme xumMuieckux sneMmentoB .. MenpeneeBa; cTpoeHre aToMa; HaX0XJIEHHUE B
npupoae. Ou3ndeckne U XUMHUIECKHE CBoWcTBA kenmesza. Oxcuapl, ruapokcuasl u conn xene3a(ll) m sxemesa(lll), ux cocras,

CBOMCTBA U TOJYyYEHUE

3.7

XUMUYECKAN JKCIIEPHUMEHT: O3HAKOMJIGHHE C 00pas3laMi METaJJIOB M CIUIaBOB, WX (DM3WYECKMMH CBOWCTBAMH; M3yUCHHE
pe3yabTaTOB KOPPO3WH METAUIOB (BO3MOXHO HCIIONB30BAaHHE BHIEOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA
KaJIBIHS U HATPUS C BOAOW (BO3MOXKHO HCIIONIB30BAHNE BHACOMATEPHAIIOB); MCCICIOBAHNE CBOMCTB JKECTKOM BOJIBI; TIpoliecca
TOpPEHHS JKelle3a B KHCIopoie (BO3MOXKHO MCIIONB30BaHNE BUEOMATEPHAIIOB ); IPU3HAKOB MPOTEKAHNUS KaY€CTBEHHBIX PEeaKIIHi
Ha WOHBI (MarHWS, KaJIbIWs, afoMuHus, 1uHKa, xeme3a(ll) u xemesa(lll), memu(ll); HaGmromenne W ommcaHue IMPOIIECCOB
OKpalIMBaHWs TUIAMEHH HOHAMH HATPHS, Kaluus W KaJdbIus (BO3MOXKHO HCIIONB30BAHHE BHICOMATEPUAJIOB); WCCIIECAOBAaHUE
aM(OTEpHBIX CBOWCTB THAPOKCHIA AOMUHUS W THUAPOKCHAA IIMHKA; pEIIeHHe OJKCIePHUMEHTaJbHBIX 3a1ad 110 TeMe

«BaxxkHelmume MeTamIbl 1 X COETUHEHUS

XUMHUS U OKpY’KaroIiasi cpena

4.1

Hogeie maTepuansl 1 TexHonoruu. Bemectsa u MaTepuasl B IOBCEAHEBHON KU3HU YENOBEKa. XUMUS U 310poBbe. bezonacHoe

HCIIOJB30BAHUEC BEIICCTB U XUMHNYCCKHUX peaKLII/Iﬁ B 6I>ITy. HepBaﬂ IMOMOIIb IMPU XUMHUYCCKUX OKOraxX U OTPABJICHUAX

4.2

OCHOBBI 9KOJIOTMYECKON TI'PaMOTHOCTH. XHMHYECKOE 3arpsisHeHue okpyxatomed cpensl ITJIK. Pors xuMum B pemeHun

9KOJIOTMYECKHX T1pobieM. IIpupoaHble HMCTOYHMKH YIJIEBOJOPOAOB (Yroib, NPUPONHBIA ra3, He(Th), NPOAYKTHl HX




nepepa60TKI/1, HX poJib B 6I>ITy " IMPOMBIIIIIICHHOCTHU

4.3

XUMHUECKUN IKCTIEPUMEHT: U3ydeHHEe 00pa3IoB MaTEepUaIoB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIC MATEPHUAIIbI)




MPOBEPSIEMBIE HA OI'D IO XUMUU TPEGOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MHNPOI'PAMMBI OCHOBHOI'O OBILIEI'O OBPA30OBAHMSA

Kona nposepsiemoro
TpedoBaHUS

IIpoBepsieMble TPeOGOBaHUSI K PEAMETHBIM Pe3yJIbTaTaM 0a30BOr0 YPOBHS OCBOEHHS OCHOBHOI
00pa3oBaTeJbHOI MPOrpaMMbI OCHOBHOI0 00111ero o00pa3oBanus Ha ocHoBe ®I'OC

1

IIpencrasnenue:

11

0 MO3HABAaEMOCTH SIBJICHUI MPHUPOJIbI, TOHUMAaHHE 00bEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKON HAayKU Kak
00JIacCTH COBPEMEHHOTO EeCTECTBO3HAHMS, KOMIIOHEHTa OOIIel KyJIbTYpPhl M TPAKTHYECKOH JeSTebHOCTH

YCIOBCKA B YCIOBHUAX COBPEMEHHOI'O O6III€CTBa; MMOHMMAaHUEC MECTa XUMUHN CPEAU APYTIUX €CTECTBCHHBIX HAYK

1.2

0 HaY4YHBIX MCTOJaX IMO3HAaHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U TCOPETUYCCKHUX METOAAX HMCCICIOBAHUA
BC€OIECTB W HM3YYCHUA XUMHUYCCKUX peaKuHﬁ; YMEHUE HCIIOJIB30BaTh MOACIU JIA 00BSICHEHUS CTpOCHUA

aTOMOB U MOJICKYJI

1.3

0 chepax mnpodecCHOHATBHONW JEATENFHOCTH, CBA3aHHBIX C XHMHEW W COBPEMEHHBIMH TEXHOJOTHSIMU,
OCHOBaHHBIMH Ha JIOCTHKCHUSX XMMHYECKOW HAayKH, YTO TO3BOJHT OOYYAIOIIMMCS paccMaTpUBATh XUMHIO
Kak cepy cBoerr Oymymel mpodeccroHaTbHOW NEATENBPHOCTH W CHENaTh OCO3HAHHBIH BBHIOOP XMMHH Kak

po(hUIHHOTO TPEAMETa PY TIEPEX0/I€ Ha YPOBEHB CPEAHET0 00IIero 00pa3oBaHwms

Branenue cucreMoil XMMUYECKMX 3HAHMM U yMEHHUE MPUMEHSATh CUCTEMY XMMHYECKHX 3HAHMM, KOTOpas

BKJIFOYAacCT:

21

BaXHEHIIINE XUMHUYECKUE TTOHSTHS: XUMHUUECKHA SIIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOXKHOE
BEIIECTBO, OTHOPOHAS U HEOJHOPOTHAS CMECh, OTHOCUTENBHBIE aTOMHAS U MOJIEKYJISIpHAs] MAaCChI, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAS Macca, MOJSIPHBIH 00bEM, OKCHJI, KHCIIOTA, OCHOBAaHHUE, COJb (CPEMHSs), XUMUIECKast
peaxnus, peaKkuuu COCAWHEHHS, PEaKIUH Pa3NIOKEHUS, PEAKIUH 3aMelIeHUs, PeaKIu OOMEHa, TEIIOBOU
a(dexT peakuuu, 3K30- U IHIOTEPMHUECKHE PEAKIVH, PacTBOpP, MaccoBas AOJISI XUMHUYECKOTO SJIEMEHTa B
COEIMHEHNH, MacCcOBasl JIONS U MPOIEHTHAST KOHIIEHTpAIIHsI BEIIECTBA B PACTBOPE, SIIPO aTOMa, DJIEKTPOHHBIH

cioi aToMa, aTOMHas 0p6I/ITa.]'II>, pagnyC atomMa, BaJICHTHOCTb, CTCICHb OKHUCJICHUA, XUMHUYCCKAA CBA3b,




3JIEKTPOOTPULIATENBHOCTD, TIONAPHAs U HEMOJNIIpHAs KOBAJICHTHAs CBSI3b, HOHHAS CBs3b, METAJUINYECKAsl CBS3b,
KpUCTAJIMUeCcKast pemérka (aToMHas, HOHHAS, METaJUIMYecKas, MOJIEKYyJspHasi), HOH, KaTHOH, aHHOH,
ANIEKTPOJIUT M HEIJIEKTPOJIHT, JJICKTPOIUTHYECKAsT AMCCOLMAINS, PEAKIIMM WOHHOrO OOMEHA, OKHCIUTEIBHO-
BOCCTaHOBHUTEJbHbIE PEAKLUH, OKHCIUTENb M BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJIEHHUE, 3JIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, 00OpaTHMbIE M HEOOPATUMbIE PEaKIIUK, CKOPOCTh XMMHUECKOH PEaKIiH, KaTaIu3aTop,

ITJK, Koppo3usi METaJIIOB, CILUIABBI

OCHOBOIOJIAratolIMe 3aKOHbl XMMHUU: 3aKOH COXpPaHEHUs Macchl, nepuoanueckuid 3akon .M. MeHnneneesa,

22 3aKOH TIOCTOSTHCTBA COCTaBa, 3aKOH ABOTaapo
2.3 TEOPUU XUMUU: ATOMHO-MOJIEKYJISIPHASI TEOPUSI, TEOPUS IEKTPOIUTUYECKON TUCCOLIMALIUU
3 BrnageHue ocHOBaMHU XMMHUYECKOM IPaMOTHOCTH, BKITFOUAIOIICH
YMEHHE TIPaBUILHO HWCIIONH30BaTh HM3YYCHHBIC BEUIECTBA W MaTepHaIbl (B TOM YHCJIE MHHEpAJIbHBIC
yIOOpEHNs, METALIBI W CIUIABBI, IPOAYKTH TEepepabOTKHA MPHUPOMHBIX UCTOYHHUKOB YTIIEBOAOPOMOB (YTJIA,
3.1 MIPUPOIHOro raza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, HA MPOU3BOACTBE M MOHUMAHHE 3HAYCHHUS JKUPOB,
OCITKOB, YTJIEBOJOB JUIsI OpraHW3Ma YeEIOBEKa; YMEHHE MPOTHO3MPOBATH BIMSHUE BEIICCTB U XUMHUYECKHUX
MPOIECCOB Ha OPTaHU3M YEJIOBEKA M OKPYKAIOIIYI0 IPUPOJIHYIO CPENy
3.2 YMEHHE UHTETPUPOBATh XUMHUYECKHE 3HAHNS CO 3HAHWSAMU APYTUX yIeOHBIX MTPEIMETOB
33 HaJqW4due OIbITa PabOThI C PAa3IMYHBIMH HMCTOYHHKaMH HH(pOpManuu 1O XWMUHU (HayYHas W HAY9IHO-
' TIOITYJIIpHAS JINTEPaTypa, CIOBAPH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
3.4 yMeHHE OOBEKTHBHO OIICHWBATh HH(POPMAIMI0O O BEMmECTBaX, WX NPEBPANICHUAX W IPAKTUIECKOM
' MIPUMEHEHNH ¥ YMEHHUE NCIIOIb30BaTh €€ JUIS pelleHrs yaeOHO-TT03HABATENbHBIX 3a1a4
Brnagenne ocHOBaMHM TOHSATHITHOTO amnmapaTa W CHMBOJIHUYECKOTO SI3bIKA XMMHHU JUIS COCTaBICHHUS (OPMYII
4 HEOPraHWYECKUX BELIECTB, YPAaBHEHUN XUMHUYECKHX pEaKUui; OCHOBAMU XHMHYECKOH HOMEHKJIATYPhI
(IUPAC u TpuBHAIBHO#)
5 YMeHue oOBsICHATH CBSI3b TIOJIOKEHUS deMeHTa B [lepuoudeckoil cucteMe ¢ YCIOBBIMU XapaKTEePUCTHKAMH




CTpOCHUA AaTOMOB XHUMHYCCKUX DBJIECMCHTOB (COCTaB u 3apsang  Aapa, 06mee YHUCIO0 SHGKTPOHOB),

pacrpeneneHueM JIEKTPOHOB 110 SHEPreTUYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KaJINs U KaJIbLHs

[IpencraBnenre O MEPUOIUYECKOW 3aBUCHMOCTH CBOMCTB XHMHYECKHX JJIEMEHTOB (pajlyc aroma,

6 3JICKTPOOTPHULIATEIBLHOCT), MPOCTHIX U CIOXKHBIX BEIIECTB OT IMOJOKCEHHUS 3JIeMEHTOB B llepumopmueckoii
cucreMe (B MaJIbIX IIEpHOaxX U IIaBHBIX MOJATPYIINAX) U JIEKTPOHHOI'O CTPOCHHUS aTOMa
7 YmMmenune kinaccuuIupoBaTh:
7.1 XUMHUYECKUE IIIEMEHTHI
7.2 HEOpraHWYECKUE BEMIECTBA
7.3 XUMHYECKHE PEaKIIuu
8 YMeHue onpeesnsiTh:
81 BAJICHTHOCTD M CTCIICHb OKUCJICHUA XUMUYCCKUX 3JIEMCHTOB, 3aps/] MOHa
8.2 BHJT XUMUYECKOH CBSI3U M TUT KPUCTAJUTHIIECKOW CTPYKTYPHI B COSTITHEHUSIX
8.3 XapakKTep cpeasl B BOAHBIX PACTBOPAx BEHIECTB (KHUCIOT, OCHOBAHUHA)
8.4 OKHCITUTENH ¥ BOCCTAHOBUTEIb
9 YMeHne xapakTepu30BaTh (U3NUECKHE U XUMUYECKHE CBOWCTBA:
9.1 MPOCTHIX BEMECTB (KUCIOPOI, 030H, BOXOPOM, TpaduT, aaMas, KpeMHHUH, a30T, (pocdop, cepa, XJIop, HATPH,
' KaJIMi, MarHu#, KaJIbIIHKA, aTIOMUHUHN, )KeI1e30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE WX BOAHBIX PACTBOPOB (BOAA, aMMHAK, XJIOPOBOIOPOI, CEPOBOAOPO, OKCHIBI
9.2 u ruapokcuapl Metaimos |-l1A rpynm, amromuans, menu (1), maka, sxenesa (11 u 1), okengsr yraepona (11 u
' IV), xpemuus (IV), azora u dochopa (Il u V), ceper (IV u VI), cepuucras, cepHas, a3oTucTas, a30THasd,
thochopnasi, yroapHasi, KpeMHHEBAs KUCIIOTA U UX COJIH)
9.3 IIPOTHO3UPOBATh M XapaKTepHU30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX COCTaBa W CTPOCHWS,

MNPUMCHCHUEC BCIICCTB B 3aBUCUMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTb IPOTCKAHUSA XUMHWYCCKUX npeBpameHI/Iﬁ B




PAa3JIMYIHBIX YCIIOBUAX

10 YMeHHE COCTaBIIATh MOJNIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKIIMii, B TOM YHUCIIE!
10.1 peakuuii HOHHOTo 0OMeHa
10.2 OKHMCITUTENHbHO-BOCCTAHOBUTEIBHBIX peaKIuit
10.3 WUTIOCTPUPYIOLINX XMMHUYECKHE CBOMCTBA U3YUEHHBIX KJIAcCOB (IPYIIT) HEOPTaHUYECKUX BELIECTB
10.4 MOATBEPKAAOIINX TEHETUUECKYIO B3aUMOCBSI3b MEXy HUMU
11 YMeH#He BBIUYUCISITH (IPOBOIUTH PACUETHI):
111 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYEO Macchl BEIECTB, MacCOBYIO JOJII0O XUMHUYECKOTO dJIEMEHTa B
. COE€INHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIECTBA U €ro Maccy, 00hEM Ta30B
11.4 [0 YpaBHEHHMSIM XHMMUYECKHX PEAKIHMH W HaXOJUTh KOJIMYECTBO BEINECTBA, 00BEM M MacCy pearcHTOB WIIN
' IIPOIYKTOB PEAKIINU
12 Brnaznenue (3HaHHE OCHOB):
OCHOBHBIM{ METOZlaMH Hay4HOI'O MO3HaHUS (HAOIIOAEHHE, U3MEPEHHE, SKCIIEPUMEHT, MOAEINPOBAHUE) IIPU
121 M3YYeHUW BEIIECTB W XWMWUYECKUX SBJICHUH; yMeHHe c(OpPMYIHpPOBATH MPOOJIEMY W MPEUIOKUTh MyTH e€
peleHns
12.2 Oe3omacHON pabOThl ¢ XUMHYECKIMHE BEIIECTBAMHU, XUMUIECKOU ITOCYI0H U Ta0OPaTOpHEIM 000pyIOBaHUEM
IpaBuUIaMu 0e30macHOro oOpaleHus! ¢ BEIIECTBAMH, HCIIOIb3yEMBbIMH B ITOBCEAHEBHON XHU3HH, MPABUIAMU
123 MOBEICHUSI B LEsIX cOepeXeHHs 3A0POBbS M OKpY)Karolled NPUPOAHOW Cpelbl; MOHMMaHHE Bpena
' (omacHOCTH) BO3JAEHCTBUSI HA JKUBBIC OPraHU3MBI ONpENENEHHBIX BELIECTB, CIOCOOOB YMEHBIICHUS H
MIPEAOTBPAILIECHHUS UX BPEIHOTO BO3JAEHCTBHS
13 Hanvune mnpakTHuecKMX HAaBBIKOB IUIAHMPOBAHUS W OCYLIECTBIICHHS  CICAYIOIIMX  XHMHYECKHX




OKCIICPUMCHTOB:

N3Yy4YCHUC W OIMCaHHuC (I)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHEC C (1)I/I3I/I‘ICCKI/IMI/I n XUMHUYCCKHUMHU

131 SABJICHUSIMU; ONBITHL, HJJIFOCTPUPYIONIUC ITPU3HAKKA IPOTCKAHNUA XUMHUYCCKUX peaKuMﬁ
13.2 U3y4YeHne croco0O0B pa3zelieHus cMecei
13.3 MOJydeHHE KHUCIOPOAa U U3yUEHHE €ro CBOMCTB; MOJydeHHE BOAOPOIAa U M3yYEHHE €ro CBOMCTB; MOIydYeHHE
' YIIIEKHUCIIOro ra3a U U3y4YeHHe ero CBOICTB; MONIyUYeHHEe aMMHaKa U U3y4eHHe ero CBOWCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOM J10JIEH PACTBOPEHHOI O BEILIECTBA
135 MIpUMEHEHNEe NHANKATOPOB (JJaKkMyca, METHIIOpaHka 1 (peHomdTanernHa) ajs onpeaeseHus Xapakrepa Cpepl B
' pacTBOpax KUCJIOT U LIenoyen
HCCIIEIOBAaHNE M OMHCAHWE CBOWCTB HEOPTAaHWYECKHX BEIIECTB PA3NIMYHBIX KJIACCOB; M3yYEHUE B3aWMOIEHCTBUS
13 6 KUCJIIOT C METalllaMH, OKCUIaMHW METAJJIOB, PAaCTBOPUMBIMU KW HEPACTBOPUMBIMH OCHOBAaHHAMH, COJISIMU,
' [IOJy4eHHE HEPacTBOPUMBIX OCHOBAHUMH; BBITECHEHHE OJHOIO MeTajjla JIpyrMM M3 pacTBOpa COJH;
uccienoBaHue aM(pOTEPHBIX CBOMCTB I'MPOKCUIOB AJIFOMUHUS U LIMHKA
pelleHne SKCIEPUMEHTAIBHBIX 3aJad 1o TemMaM: «OCHOBHBIE KJIACChl HEOPraHMYECKUX COCIUHEHMI»;
13.7 «DJEKTPONUTHYECKAs UCCOLManusy; «BaxHelue HeMeTanbl 1 UX COeNMHEHUD; «BaxkHel e MeTaibl 1
UX COCAVHEHUS»
XMUMHUYECKUE JKCIEPUMEHTHI, WJUIIOCTPUPYIOUIME TNPU3HAKH IIPOTEKAHUS peakuuid MOHHOrO OOMEHa;
13.8 Ka4yeCTBEHHbIE PEAKIUM Ha NPHUCYTICTBYIOLIME B BOIHBIX PAaCTBOPAaX HOHBL XJIOPUA-, OpPOMHI-, HOOHI-,
' cynbar-, ¢pocdar-, KapOOHAT-, CHIMKAT-AHUOHBI, THAPOKCUA-UOHBI, KATUOHBI aMMOHHMS, MarHus, KaJbLus,
aTIOMHHUS, XKelre3a (2+) u xkenesa (3+), meau (2+), MUHKA
14 YwMmenwue:
141 MPEACTABIATE PE3YJAbTAThl SKCIIEPUMEHTa B ()OpME BBIBOJIOB, 1OKA3aTENbCTB, IPaUKOB U TaOIHIl U BBISBIATH
' SMIMPHUYECKUE 3aKOHOMEPHOCTH
14.2 yCTaHABJIMBATh CBSI3M MEXKIY pEIbHO HAOII0NAaeMbIMM XMMHYECKMMHU SIBJICHUSIMM UM IIPOLIECCaMH,




OPOUCXOAAIIIMMU B MAKpPO- U MUKPOMUDPE, OOBSICHATE IIPUYINHBI MHOF006paSI/I$I BCIICCTB




HEPEYEHbB 3JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA OCHOBHOM I'OCYAAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 371eMEHT coiep:KaHUs

1 HepBOHa‘IaHBHLIe XUMHNYECKUEC ITOHATHA

11 UYuctele BemectBa U cMecu. CriocoObl pasielieHus: cMecei

1.2 ATOMEBI U MOJICKYIJIBL. Xumuuaeckue djieMeHThl. CUMBOIBI XUMHUYECKHUX DJIEMEHTOB. HpOCTLIe " CJIOKHBIC BEIICCTBA.

1.3 Xumundeckas Gopmysia. BaleHTHOCTh aTOMOB XMMHUECKUX 3JIeMEHTOB. CTEIEeHb OKUCIICHUS

14 3aKkoH MOCTOAHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aToMHas Macca. OTHOCHTENbHAsT MONEKyJspHass macca. MaccoBasi momst
. XUMHWYECKOI'o 3JIEMEHTA B COCAMHECHUN

15 KommuectBo BemectBa. Momb. MomsipHas macca. MonmapHbsld 00bEM Ta30B. B3amMoCBS3p KOIW4YECTBa, MAacChl W UHMCIA
' CTPYKTYPHBIX EIMHHII BEIIECTBA

16 Ou3uvecKkne U XMMHYECKHE SIBICHNA. XUMHUYECKass peakuus W e€ MpU3HAKW. 3aKOH COXPaHEHHUS MAacChl BEIIECTB. XHWMHUYECKHE
' ypaBHEHUS
2 [Tepuommueckuii 3akoH u [lepuomudeckas cucrtema xuMmmudeckux sneMeHToB J1.J. MenneneeBa. CtpoeHre aTOMOB

21 ITepuonnueckuii 3akoH. Ilepuonuueckas cucrema xumudeckux aneMeHToB .M. MenneneeBa. Ilepuonpl u rpynnsl. @u3nyeckuil
' CMBICIT TIOPSIKOBOT'0 HOMEpPa, HOMEPOB MIEPHUOIa U TPYIIITHI dJIeMEHTa

92 Crpoenne atomoB. CocTaB aTOMHBIX saep. M3orombl. DiekTpoHBl. CTpOeHHE 3JIEKTPOHHBIX 000JI0YeK aTOMOB TNepBBIX 20
' xuMuyeckux ssemenToB Ilepuoanueckoit cuctemsl [I.1. MenneneeBa

3aKOHOMEPHOCTH B M3MEHEHHWH CBOMCTB XMMHYECKHX DJIEMEHTOB IEPBBIX TPEX TMEPUONOB, Kaius, Kaiblus (paadyca aTOMOB,
2.3 AIEKTPOOTPUIIATENNFHOCTH, METAINIMYECKAX W HEMETaJUTMYECKUX CBOIMCTB) M MX COENWHEHUH B COOTBETCTBHUU C IOJOXKEHHEM
37eMeHTOB B llepnonnueckoil cucTeMe U CTPOCHUEM UX aTOMOB

3 CtpoeHue BemecTBa

3.1 Xumudeckas cBsi3b. KoBaneHTHast (IOJISIpHAS W HEMOJSAPHAs) CBA3b. DIIEKTPOOTPHUIATEIHPHOCTh XUMUYECKUX dJIeMeHTOB. MoHHas




CBs3b. MeTajmndeckas CBSI3b

Tumbl KpUCTATMUECKUX PEIIETOK (ATOMHAsSI, MOHHASI, METAJUTMYECKast), 3aBUCUMOCTb CBOHCTB BEIIECTBA OT THUIA KPUCTAILTHYECKOH

32 PELIETKYU U BUJIa XUMUYECKOW CBS3U

4 Baxwueliue npeacTaBuTeN HEOPraHUYECKUX BellecTB. HeMeTrauibl 1 uX coenuHeHus. MeTalibl U UX COENMHEHUS
Knaccudukanmss ¥ HOMEHKIIATYypa HEOPraHWYEeCKHUX COEIMHEHWH: OKCHIIOB (colieo0Opasyrolie: OCHOBHBIC, KHCIOTHEBIE,
4.1 aM(OTepHbIE) M HECoJeo0pa3yrollre, OCHOBAaHUHN (IIEI0YM M HEPACTBOPUMBIC OCHOBAHMS); KUCIOT (KUCIIOPOICOMACPIKAIINE U
OECKUCITOPOIHBIE, OJHOOCHOBHBIE 1 MHOT'OOCHOBHEIE); COJIEH (CPEHUX W KHCIIBIX)

42 du3nueckie U XUMHYECKHE CBOMCTBA TMPOCTHIX BENIECTB-HEMETAIUIOB: BOJIOPOJA, XJIOpa, KHCIOpona, cepwl, a3ora, (ocdopa,
' yriaeposa, KpeMHUs

4 3 dusnyeckne U XUMHYECKHE CBOMCTBA MIPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA, HATpHsA, KaJllid, Mardiud W KaJIblHsd, aJIFOMHUHHA,
' xKeresa. DISKTPOXUMHUYECKUN Psil HAaPSHKEHUH METaJIoB

4.4 du3uvecKkrne 1 XUMUIECKHE CBOWCTBA BOIOPOIHBIX COSANHEHNI HEMETAIIIOB: XJIOPOBOAOPOA, CEPOBOIOPOIA, aMMIAaKa

45 dusnyecKkrne U XMMUYECKHE CBOMCTBAa okcuaoB HemeTaios: cepol (1V, VI), asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V),
' kpemunsa(1V). TlonyueHne oKCHIOB HEMETAILIOB

4.6 Xumudeckre cBoicTBa okcuoB: MetawioB |A-IIA rpymm, maka, memu(11) u sxenesa(ll, 11). TTonyyeHne OKCHIOB METAILIIOB

47 XUMUYeCKre CBOWCTBA OCHOBaHWH W aM(OTEPHBIX THUIPOKCHAOB (Ha MpHUMEpe THAPOKCHUIOB AaTIOMUHUS, JKelle3a, IUHKA).
' [Tomyuenne ocHoBaHU# 1 aM(POTEPHBIX THAPOKCHIOB

48 OOmue XWMHUYECKHe CBOWCTBA KHCJIOT: XJIOPOBOIOPOAHOM, CEPOBOIOPOJHOW, CEpHUCTON, CEpHOW, a30THOW, (ocdopHOH,
' KpEeMHHEBOH, yronbHOI. Oco0bIe XMMIUECKHE CBOWCTBA KOHIIEHTPUPOBAHHOW CEPHOM U a30THOM KHUCIOT. [lomydenne kucinor

4.9 OO0mme xuMuIecKrne CBOHCTBa cpenHux conel. [lomydenne comneit

4.10 [lomyuenne, cobupanne, pacrio3HaBaHHE BOJOPOIa, KUCIOPOIa, aMMHUAaKa, YTIIEKHUCIIOro Ta3a B 1abopaTopuu

4.11 [lomyuenmne amMmmuaka, cepHON U a30THOW KHUCJIOT B IPOMBIIIIeHHOCTH. OO0IIre Crioco0bl OTyYeHHs] METAIIIOB

4.12 I'eHeTndeckas CBs3b MEXIY KJIaCCAMU HEOPTAaHUYECKUX COCIMHEHUN




XUMUYECKHE peakuuun

Krnaccupukanus XuMAYecKUX peakluid M0 Pa3IHYHbIM MPU3HAKAM: [0 YKCIY W COCTaBy yYaCTBYIOIIMX B PEAKIUHU BEIIECTB, MO

>1 TEIIOBOMY 3(pPeKTy, 10 U3MEHEHUIO CTEICHEH OKHCICHUS XUMUYECKUX 3JICMECHTOB
5.2 TernoBo# AP PeKT XMMUIECKON peakuy, TEPMOXUMHUECKHE YPaBHEHUS. JK30- M SHAOTEPMUYECKUE peakiu. TepMOXUMUIECKIE
. YpaBHEHUA
5 3 OKHUCIUTETLHOBOCCTAHOBUTEIHHBIE peakunu. OKHUCIUTENM HW BOCCTAHOBHUTEIIH. Hpoueccm OKHCJICHUSA W BOCCTAHOBJICHUA.
' DneKTpOHHBIN OaJlaHC OKHCIUTELHOBOCCTAHOBUTEINBHON PEeaKIuH
5.4 Teopust dPIEKTPOIUTHIESCKONH aucconmaruy. KaTHOHBI, aHWUOHBI. OJEKTPOIUTHI W HEINEKTPOIUTH. CHIIBHBIE W Clla0ble
' anekTponuThl. CTENeHb AUCCOIAINT
55 Peakunn nonHOro OOMeHa. YCIIOBHS TPOTEKAHMS pEaKIii HMOHHOrO OOMEHa, TONHBIE M COKPAIIEHHBIE HOHHBIE ypaBHEHUS
' peakui
6 XUMHUS ¥ OKpYKarolas cpeaa
6.1 BemectBa 1 Mmarepuanbl B IOBCEIHEBHOM >KHM3HU dYesoBeKa. be3omacHoe HMCIONb30BaHME BEIIECTB M XMMHUYECKHX peakuuil B
' nabopaTtopuu 1 ObITy. [IepBast HOMONTH IPY XUMUYECKHUX OXKOTaX M OTPABIICHHIX
XUMHUECKOE 3arps3HEHHE OKPY)Karolleld cpenpl (KUCIOTHBIE AOXKIM, 3arpsi3HEHUE IIOYBBI, BO3AYyXa M BOAOEMOB), CIIOCOOBI €ro
6.2 npenotBpamienus [Ipenensras gomyctumas kormeHTpanus BemiectB (I1/IK). Poms xumum B pemieHnr SKOJIOTHYECKHX MPOOIIEM.
Ycunenue mapHIKOBOTO 3P eKTa, pa3pymieHne 030HOBOTO CIIOS
[Ipumenenue cepsl, azora, Gocdopa, yriepona, KpeMHHUSI U UX COCOUHEHHUI B OBITY, MEAWLIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
6.3 xozsiictBe. [lprMeHeHWe MeTalioB W CIUIaBOB (CTanb, YYT'yH, OIOPATIOMHHHNA, OpoH3a) B OBITY W TPOMBINIICHHOCTH WX
coeauHeHnH. [IoHsATHE O KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI HX OT KOPPO3UH
6.4 [IpuponHbIe HCTOYHUKH YTIEBOAOPOAOB (YTOib, MPUPOAHBIN Ta3, HEPTH), MPOAYKTHI X MepepaboTku (OeH3WH), HX PONIb B OBITY U
' MIPOMBIIIIEHHOCTH
6.5 IlepBoHauasbHbIE TIOHATUSL 00 OpPraHMYECKMX BEIIECTBAX KaK O COGOWHEHHSX yriepoia (METaH, 3TaH, 3TWIEH, AlleTWIEH, 3TaHod,

TJIMLCPUH, YKCYCHAasd KI/ICJ'IOTa). ITonsiTiie 0 OMOIOrMYECKH BasKHBIX BCIICCTBAX: XHUPAX, 6em<ax, YIIICBOAAX — W UX POJIM B KU3HU




YCIIOBCKa

7 Pacuérnr:
7.1 1o (opMyliaM XUMHUYECKUX COCTMHEHUIH
7.2 Macchl (MacCOBOM) JIOJIU pacTBOPEHHOIO BEIIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YpaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHME OBPA30OBATEJIBHOI'O ITPOILIECCA
OBS3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus: 8- kacc: 6a30BbId YpOBEHb: YUeOHUK; 5-¢ uznanue, nepepadorannoe I'adpuensu O.C.,
OctpoymoB W.I'., Cnankor C.A. AkuuonepHoe o0riectBo «M3narensctBo «IIpocBemieHune»

» Xumusi: 9-1 knacc: 0a30BbIi ypOBEHb: YUeOHUK; 5-¢ uznanue, nepepadoranHoe ["adpuensu O.C.,

OctpoymoB W.I'., Cnankor C.A. AkuuonepHoe o0riectBo «M3narensctBo «IIpocBemieHne»

METO/IUMYECKHUE MATEPUAJIBI JJISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypoBeHb.-Peann3zanusa-TpedoBaHuii -

OI"OC-ocHOBHOT0-0011IEr0-00pa3oBanms.-Meroauueckoe-mocoone-ms- yanrens. pdf

MU DPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






