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IHOACHUTEJIbBHAS 3AIINCKA

[IporpamMMa 1Mo XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30BaHMs COCTaBJICHA HAa OCHOBE
TpeOOBaHU K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrabieHHbIx B DI'OC OO0, a Takke Ha OCHOBE (eqepalbHON pabodel mporpaMMbl
BOCIIUTAHMS ¥ C YIETOM KOHIEIINH NIPETOAaBaHus y4eOHOTo nmpeaMera « XuMuUs» B 00pa3oBaTeIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[TporpamMma 1o xumuu Ja€T MPEACTABICHUE O LENAX, 00IIeH CTpaTeruu 00y4YeHHs, BOCITUTAHUS U
pa3BUTHS OOYYAIOMIUXCS CPEIICTBAMHU YU4EOHOTO MPEAMETa, YCTAHABIMBACT 00SI3aTEIbHOEC TPEIMETHOE
coJiepKaHue, IpelycCMaTpUBaeT pacipesiesieHue ero no KjiaccaM M CTPYKTYpUpOBaHUE IO pas3zesiaM U
TeMaM MPOrpaMMbl [0 XUMHUH, OINPEICISICT KOJIMYECTBEHHbIE M KAaYECTBEHHBIC XapPaKTEPUCTUKHU
COJIepKaHUsA, PEKOMEHIYEMYIO MOCIEA0BAaTEIbHOCTh U3YUYECHHSI XUMHUU C YUYETOM MEXKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€U, JIOTUKH y4e€OHOTrO MPOIECCa, BO3PACTHBIX OCOOECHHOCTEH O0YyJaroIumxcs,
oTpesieNisieT BOZMOKHOCTH IIpeIMEeTa JUIsl peau3aluy TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNpHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pe3ynbrataM 00y4YeHHs XMMHUU Ha YPOBHE IIeJield M3yueHHUs IMpeAMeTa M OCHOBHBIX BHJIOB yueOHO-
MO03HABATEIBHOM JESTETLHOCTH 00YUYaIOMIErocs TI0 OCBOCHUIO YU4EOHOTO COJIEPKAHMS.

3HaHHE XUMHUHM CIY>)KUT OCHOBOM Juisi (POPMUPOBAHUS MHUPOBO33PEHUSI OOYYarOMIErocs, €ro
MIPEJICTABICHUIA O MaTepUaIbHOM CIWHCTBE MHpPA, BAKHYI POJb HrParoT (GopMHpyeMble XUMHUEH
MIPEJICTABJICHHUS] O B3aMMOINPEBPAIICHUAX SHEPruu U 00 IBOJIOLMU BELIECTB B MPUPOJE, O MYTAX
perieHus: rao00anbHbIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUSI YETIOBEYECTBA — CHIPHEBOM, IHEPTrETUUECKOH,
MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3/IpaBOOXPaHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3alud BO3MOXKHOCTEM il caMOpa3BUTUS U (OPMUPOBAHUS KYJIBTYpPhI
JMYHOCTH, €€ 001mel u (QyHKIMOHATEHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH OO0y4arommxcs,
HaBBIKOB WX CAMOCTOSITEIBHOM Yy4eOHOW AESITEIbHOCTU, DKCIIEPUMEHTATBHBIX M HCCIEIOBATEIIbCKUX
YMEHHUI, HEOOXOJUMBIX KaK B TOBCEIHEBHOM JKU3HH, TaK U B IPOPECCHOHATBHON AESITETbHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIIUICHHS, 3aKJIaJIbIBAET OCHOBBI IEJIOCTHOTO B3IJISA/Ia HA
€IMHCTBO TMPHUPOABl U YEIOBEKa, SBISETCS OTBETCTBEHHBIM STaloM B (POPMHpPOBAHUM €CTECTBEHHO-
Hay4YHOU TPaMOTHOCTH O0YYArOIINXCS;

croco0cTByeT (OPMUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYUHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOIHUECKOE 00pa30BaHNe 00ydaromnXCsl.

JlaHHbIe HampaBlieHUs B 0OYUYEHUU XUMUU 00€CTIeUnBAIOTCs CeuUKO coepkanus y4eOHOTO
MpeaAMETa, KOTOPBIH SIBJISETCS MeJaroruyecku aganTUPOBAHHBIM OTPaKeHHEM 0a30BOM HAYKM XMMUU HA
onpeeaEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEr0 OOpa3oBaHMs OPUEHTUPOBAH HA OCBOCHHE
OOyUalOIUMUCST CHCTEMbI TMEepPBOHAYATIbHBIX TMOHATUNH XHMHUHU, OCHOB HEOPTaHUYECKOM XUMHUH H
HEKOTOPBIX OTJIEIBHBIX 3HAUUMBIX TTOHSITHH OPTaHUYECKOU XUMUHU.

CtpykTypa colep:kaHus IpOrpaMMBbl IO XUMHH ¢(hOPMHUpPOBAHA HA OCHOBE CHCTEMHOIO MOJX0/a
k e usydyenuto. ConepkaHUE CKIIAbIBAETCS M3 CHUCTEMbl TMOHSATHH O XMUMHYECKOM DJJIEMEHTE |
BEIIECTBE U CHCTEMBI MOHATHI 0 XuMH4ecKkoi peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI
M0 TPUHIMITY TOCTEAOBATEIIPHOTO Pa3BUTHSl 3HAHWW HA OCHOBE TEOPETUUYECKHMX IPEICTABICHUMA
Pa3HOTr0 YpOBHSI:

— aTOMHO-MOJICKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akoHa J[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHUS O CTPOSHUU aTOMa M XUMHYECKOU CBSI3H,

— MpeJCTaBICHU 00 AIEKTPOTUTHIESCKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHHWS pacCMaTPUBAIOTCS HA OCHOBE OMIIMPUYECKH TIONYYCHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BHBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJIHSS



GyHKIIUM OOBSICHEHHS] M TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMSI M BO3MOXKHOCTEH MPaKTUYECKOTO
IIPUMEHEHHUS U NIOJyYEHUS U3y4aeMbIX BELIECTB.

OcBoeHHe mpOorpaMMBbI 110 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMHUECKON
COCTaBJIAIOLIEH HAYyYHOU KapTHUHBI MUPA B JIOTHUKE €€ CUCTEMHOM MPHUPO/Ibl, HEHHOCTHOIO OTHOLIEHUS K
Hay4HOMY 3HAHHUIO M METOJaM MO3HaHUs B Hayke. V3yueHue XMMHUU NPOUCXOJIUT C MPUBICYEHHEM
3HaHUH U3 paHee U3YYCHHBIX YUeOHBIX MpeameToB: «Oxpyxaroumii Mupy», «bruomorus. 5—7 Kiacce»
«®Dusuka. 7 Kmaccy.

[Ipy u3y4eHHH XUMHH NPOUCXOAUT (POPMUPOBAHHE 3HAHHIA OCHOB XMMHUYECKOW HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NEATENbHOCTH 4YeJOoBeKa M KakK OJIHOTO W3
KOMIIOHEHTOB MHPOBOH KyJbTYpbI. 3ajaua y4yeOHOTO MpeaMeTa COCTOUT B (POPMHPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUW — Ba)KHEUIIMX (aKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX IMOJIOKEHUH,
JTOCTYIHBIX 0000OLIEHUI MHPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HAayKH, B MPHOOIICHHH K HAYYHBIM
METOJIaM TO3HAHMs MPU H3YUYEHUU BEIIECTB U XMMHUYECKUX peakluid, B (OPMUPOBAHUU U PA3BUTHH
MO3HABATEIBHBIX YMEHUN M UX NPUMEHEHUU B yU4eOHO-TI03HABATENFHONU M y4eOHO-HCCIIe0BATENCKOM
JesITeIbHOCTH, OCBOCHUH MPaBUJI O€30M1aCHOT0 OOpalleHHsI ¢ BEIECTBAMH B [IOBCETHEBHOM KU3HU.

[Tpu n3ydyeHun XMMHUH Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHuUs BaXKHOE 3HAYCHHUE TPUOOPETTH
TaKue 1eNH, Kak:

— (GOpMHpOBAaHHE HHTEIUIEKTYaJIbHO PpPa3BUTONW JIMYHOCTH, TOTOBOM K CcamMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHUIO PEIICHUH, CIIOCOOHON aJanTUpoBaThCi K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HampaBJICHHOCTb OOy4YeHHS Ha CHUCTEeMaTHyecKkoe mpuodIiieHue oOydaromuxcs K
CaMOCTOSITENTFHOW TO3HABATENBHON JIEATENbHOCTH, HAYYHBIM METOJaM IO3HAHHS, (HOPMHUPYIOIIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— olecriedeHrne YCIOBUH, CIIOCOOCTBYIOIIMX TMPUOOPETECHHIO OOYYAIOUIMMHUCS  OIIBITA
pa3HOOOpa3HOW NIEeATENbHOCTH, TO3HAHMS M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESITEIbHOCTH;

— ¢opmupoBanue o0uIe GyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YHCJIE
YMEHUM OOBSACHATP M OLICHUBATH SIBJICHHUS OKPYXAIOIIEr0 MHUpPA, HCHOJIb3ysl 3HAHUS W OIBIT,
MOJTyYeHHbIE NIPU U3YYEHUHM XMMUH, IPUMEHATh UX MPH PEelICHUH MpoOjIeM B MOBCEAHEBHOM XU3HU U
TPYZOBOM AESATEIBHOCTH;

— (¢opmHpoBaHHE Yy OOYYaIOUIMXCS T'YMAHUCTHYECKUX OTHOUICHMH, MOHUMAHUS LEHHOCTU
XUMUYECKUX 3HAHUM 711 BBIPAOOTKU SKOJOTUUYECKU 11€TIeCO00pPa3HOro MOBEACHUSI B OBITY M TPYIOBOM
JEATEIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3/J0POBBS M OKPYKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CTIOCOOHOCTEH K CaMOKOHTPOJIO W CaMOBOCIUTAHUIO Ha
OCHOBE YCBOEHHsS OOIIEUelIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaIpPaBJIEHHOCTH JaJIbHEHIIET0 00yUeHMUSI.

OOmiee uucio 4YacoB, OTBEAEHHBIX JJS W3YyYeHHUs XMMHUU Ha YPOBHE OCHOBHOTIO OOILEro
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJleN0), B 9 kiacce — 68 yacoB
(2 yaca B HeZIEMIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMHHM B KU3HM YeslOBeKa. XMMHS B CHUCTEME HayK. Tenma W BellecTsa.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BemlecTB. [loHsTHEe 0 MeTomax MO3HAHUS B
xumun. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJEKYJIbl. XUMUUYECKHE 3JIeMeHTbl. CUMBOJIBI XUMUYECKUX 3JIeMEeHTOB. [IpocThie u
CJIOXKHBIE BElIeCTBa. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumuyeckass ¢opMyna. BaneHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemlecTB. OTHOcUTENbHAsE aTOMHasg Macca. OTHocuTenbHasE MOJIEKYJsipHas Macca. MaccoBas
JI0JI1 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KomunuectBo BemectBa. Moiss. MossipHass macca. B3auMOCBs3b KOJIMYECTBA, MacChl M 4YHCIIA
CTPYKTYPHBIX €IMHHUII BeecTBa. Pacy€rel mo opMysiaMm XMMHUUECKUX COETUHEHHH.

Du3nYecKue U XMMUYECKHE SBJICHUS. XUMHUUECKas peaklus U €€ NMPU3HAKU. 3aKOH COXpPaHEHUS
Macchl BEIIECTB. XUMHUYECKHE YypaBHeHMs. Kiaccudukanus XUMHUYECKUX peakiuil (CoenuHeHus,
pa3oKeHus, 3aMeleHus1, 0OMEHaA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TOCYJIOM, MpaBujiaMud pabOThl B JabopaTropurt U MpUEMaMU
oOpariieHust ¢ 1a00paTOPHBIM 00OPYJOBaHHEM, U3YUYCHHE U ONMUcaHue (U3NYECKUX CBOWCTB 00pa3lioB
HEOPTaHWYECKUX BEIIECTB, HAOMIOJCHHE (U3NYecKuX (TUIaBICHHE BOCKA, TAasHHUE JIbJIA, PAaCTHpPAHUC
caxapa B CTyNKe, KUIIEHHE U KOHJICHCAllMs BOJABI) U XMMHUYECKUX (TOPEHHE CBEYH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aMMO/ICHCTBHIE MeJIa C KUCIIOTOH) SIBJICHH, HAOJII0IeHUE U OTIMCAaHUE TPU3HAKOB
MPOTEKaHUS XUMHUYECKUX peakiuii (pas3iokeHHe caxapa, B3aUMOJICHCTBHUE CEPHOM KHUCIOTHI C
xJjiopuioM Oapusi, pasnoxkeHue ruapokcuaa meau (ll) mpu HarpeBaHuu, B3aUMOJEHCTBHUE XKele3a C
pactBopom conu wmenu (ll), m3ydeHuwe cmocoOOB paszieneHusi cMmeceil: ¢ TMOMOINBI0 MarHuTa,
buIbTpOBaHNE, BRIIAPUBAHNE, JUCTUIUIALNS, XpoMaTorpadus, IPOBEACHIE OYUCTKH IOBAPCHHOMN COJIH,
HaOIlI0/IeHWe W OMKCAHUE PE3YylbTaTOB MPOBEACHHS OMNbITA, WIUTFOCTPUPYIOLIETO 3aKOH COXpPaHEHHS
Macchl, CO3/IaHe MOJIEeTeN MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3znyx — cmech razoB. CocraB Bo3ayxa. Kucmopog — 31eMEHT M HIpPOCTOE BEIIECTBO.
Haxoxnaenue kucnopoga B mpupoje, (pusmueckue M XHUMHUYECKHE CBONCTBA (peaklMM TOpPEHUs).
Oxcupnpl.  Ilpumenenue kucnopoga. CnocoObl mMonydeHHs Kuciopoia B Jjaboparopuu U
MpOMBIIIIEHHOCTH. KpyroBopoT kucinopoaa B mpupoae. O30H — aioTpormHas MOAUQPHUKAIISL
KHMCJIOPOJIA.

TemnoBoit  3pdekT XUMUYECKOM peakIuh, TEPMOXHMHUYECKHE ypaBHEHHUS, DOK30- U
SHJOTEPMUUYECKHE peakiu. TOIMIUBO: yroib U MEeTaH. 3arpsi3HeHUE BO3/AyXa, YCHIEHUE MapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — snemeHT u mpoctoe BemiecTBO. Haxoxknenue Bogopoja B mpupoje, pusmueckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI momydeHus. KucnoTs u conu.

Mossipabliit 00b€M ra3oB. Pacu€Thl 10 XUMUYECKUM YpaBHEHUSM.

dusnyeckue CcBoKcTBa BOAbl. Boma kak pactBoputrens. PactBopsl. HacelieHHeie u
HEHACBIIICHHBIE PAacTBOPHI. PacTBOPMMOCTH BEHIECTB B BOAE. MaccoBasi J0Js BEIIECTBA B PacTBOPE.
Xummnueckue cBoicTBa BOAbl. OcHoBaHus. Ponb pacTBOpoB B MHpUpOJe M B JKU3HU YeEJIOBEKa.
KpyroBopot Bojibl B ipupoe. 3arps3HeHre mpupoaHbix BoJ. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Knaccudukanus Heopranmueckux coeaumHenuil. Oxcuasl.  Krnaccudukamuss — OKCHIIOB:
cosieoOpasyrormue (OCHOBHBIC, KHCIOTHBIC, aM(oTepHble) W Hecojeobpasyromue. Homenkmatypa
okcu0B. Ou3nyeckue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHue okCuaoB.

OcnoBanus. Knaccudukamus ocHoBaHUH: MIENOYN U HEPACTBOPUMBIC OCHOBaHUs. HoMeHKmaTypa
OCHOBaHMU. PU3HUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocCHOBaHUM.



Kucnorel. Knaccudukarmus kucinor. Homenknatypa kuciaor. DPu3HYECKHEe W XUMHUUYECKHE
cBorictBa KUcnoT. Psan akruBHoctu MmetauioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkiarypa coseil. dusznueckue U XuMHU4ecKkue cBoicTBa cojieid. [lomyduenue conen.

I'enernueckas cBSA3b MEXAY KJacCaMHM HEOPraHMUECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpeeNCHHE COACP)KaHUS KHCIOpOoJa B BO3AyXe, IMOIy4YeHHE, COOHMpaHHe,
pacrno3HaBaHHe U U3Y4YE€HHE CBOMCTB KUCIOPOAa, HAOJI0IEHUE B3aUMO/ICUCTBHUS BEUIECTB C KHUCIOPOIOM
U yCJIOBHUSI BOBHUKHOBEHUS U MPEKpAIIEeHUs TopeHus (1moxkapa), 03HaKOMJIEHHE ¢ 00pa3iaMu OKCHIOB U
ONHMCaHHWE HX CBOWCTB, MOJIy4eHHE, cOOMpaHHE, pPACIIO3HABaHHWE M U3YyYE€HHUE CBOWCTB BOJOpOJA
(ropenue), B3aumojeiicTBue Bojmopoga ¢ okcupom Meau  (ll)  (BO3MOXHO —HCHOJB30BaHME
BUJICOMATEpHANIOB), HaO0/IeHue O00pa3loB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIeAOBaHUE
0COOEHHOCTEH PAaCTBOPEHHS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO, MPHUTOTOBIIEHHE PACTBOPOB C
ONnpeeIEéHHOM MaccoBOMl J0Jie pacTBOPEHHOIO BELIECTBA, B3aWUMOJCHCTBHE BOJBI C MeETaJLIaMU
(HaTpueM W KaiblieM) (BO3MOXKHO HWCIIONB30BAaHUE BHICOMATEPHATIOB), WCCIEAOBaHUE 00pa3IioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIACCOB, HAONIOJACHHE HM3MEHEHMsSI OKPAaCKH HHAWKATOPOB B
pacTBopax KHCJIOT M ILIejouel, u3ydeHue Bzaumopenctsus okcuaa meau (Il) ¢ pactBopom cepHoii
KHUCJIOTBI, KHCIIOT C METaJUlaMH, PEaklUMil HEeWTpanu3aluy, MOJy4eHHE HEPAaCTBOPHUMBIX OCHOBAHUH,
BBITECHEHHE OJHOI'0 METajla IpYIMM U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3aj1au 110 TeEME
«BaxHeinme Ki1acchl HEOPraHMYECKUX COCUHEHUN».

IMepuoguveckuii 3axkoH u Ilepuoagmueckasi cucrema xumMudeckux 3emenros . H.
MenpeneeBa. CrpoeHue aToMoB. XHMH4YecKas CBfA3b. (OKHCIMTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie TOMBITKA KIACCU(UKALUU XUMHYECKUX 3JeMEHTOB. [loHATHEe O Trpynmax CXOIHBIX
AJIEMEHTOB (LIEJIOUYHbIE U IIETOYHO3EMENbHbIE METaJUIbl, IaJIOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTepHbIE OKCUABI H TUIAPOKCUIBL.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux 3ineMeHToB JI. 1. MeHneneesa.
Kopotkonepuoanas u pmuanonepuoanas Gpopmsl [leproandeckoil CUCTEMbl XUMHUECKUX dJIeMeHTOB /1.
N. Menneneesa. [lepuoas! u rpynnsl. @U3HYECKUM CMBICT MOPSAAKOBOIO HOMEPA, HOMEPOB NEPHOJA U
TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB artomHbIx sjep. M3otombl. DnexkTpoHbl. CTpoeHUE 3IEKTPOHHBIX
o0osoyek aToMoB mepBbIX 20 xuMudeckux neMeHToB Ilepuonuueckoil cucremst /. Y. Menneneesa.
XapakTepucTuKa XHMHYECKOrO 3JIEMEHTa Mo ero mnosnoxeHuto B Ilepmommyeckon cucreme [ U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAIJIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIIaM U IEPUOJIAM.

3nauenue [lepuognmueckoro 3akoHa u Ilepuonuyeckoil CUCTEMbl XMMHYECKHX 3JIEMEHTOB IS
pa3BuTUA Hayku U npakTuku. [. . MenzaeneeB — yd€HBIN U Tpak1aHNH.

Xumuueckasi cBsi3b. KoBasieHTHast (MOJsIpHAs U HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTH
XUMHMUYECKHX 3JIEMEHTOB. MlOHHas CBA3b.

Crenenp okucneHusi. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl OKUCIEHUS U
BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

u3yueHne oOpas3IoB BEIIECTB METANIOB U HEMETAJJIOB, B3aUMOJECHCTBHE TUIAPOKCHIA IIMHKA C
pacTBOopamMH KHCJIOT U IIeJouyel, MPOBEACHUE OMBITOB, WILIIOCTPUPYIOMIUX MPUMEPbl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakluil (TOpeHUE, pEaKLIUN PAa3JI0KEHUS, COEITUHEHUS).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M NpU M3YYEHHM XMMHHU B 8 Kilacce OCYHIECTBIIAETCS 4Yepe3
UCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK U TMOHITHH, SBIISIOMIUXCS
CUCTEMHBIMU JIJIS1 OTJENIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OOwe ecTecTBEHHO-HAy4YHbIE MOHATHS: Hay4dHbIH (pakT, rumoresa, TEOpHs, 3aKOH, aHAJU3,
CHHTE3, Kiaccu(ukanus, IepuOJIUIHOCTh, HAOMIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, HU3MEpPEHHE,
MO/IEJIb, SIBJICHUE.

dusnka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, H30TOIIbI, PaJINOAKTUBHOCTb,
MOJIEKYJIa, 3JEKTPUYECKUH 3apsij, BELIECTBO, TelO0, 00bEM, arperaTHoe COCTOSIHME BElIecTBa, Ias,
¢bu3nvecKre BEIMYUHBI, €IMHUILIBI H3MEPEHHsI, KOCMOC, TUTaHETHI, 3BE3161, COHIIE.

buonorus: porocunres, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE IMOPOJBbI, MOJE3HBIE HCKOMAeMBbIE,
TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKIusi

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux sjeMeHToB . M. MeHneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHMU CBOWCTB XMMHUYECKUX HJIEMEHTOB IEPBBIX TPEX
NEPUOJIOB, KaJWs, KajbliUg WM WX COCAMHEHHH B COOTBETCTBUU C IIOJOXKECHHEM OJIIEMEHTOB B
[lepuonuyeckoil cuctemMe U CTPOEHUEM UX ATOMOB.

Crpoenune BemiecTBa: BUABI XUMHYECKON CBSI3U. THITBI KPHCTAIMUECKUX PEHIETOK, 3aBHCUMOCTh
CBOMCTB BEILLIECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUJa XMMUYECKOM CBSI3H.

Knaccuukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCALIMXCS K pa3IMyHbIM KJaccaM HEOPraHWYEeCKUX COEJUHEHUH, TeHeTHYecKas CBs3b
HEOPTraHMYECKUX BEIIECTB.

Knaccupukanus XUMHUECKHMX pEaKLUH [0 pa3iMyHbIM IpHU3HAaKaM (M0 YHUCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY 3((}EKTy, MO M3MEHEHHIO CTETICHEH OKHCIICHHS
XMMHUYECKHX 3JIEMEHTOB, IO OOpaTMMOCTH, MO0 YYAaCTHIO KaTalau3aropa). DK30- U IHAOTEPMHUECKHUE
peaKIuu, TePMOXUMHUYECKHIE YPaBHEHHUS.

Ilonatue o ckopoctn xumuuecko peakuuu. IlonsTue 00 o0OpaTMMBIX M HEOOpaTHMBIX
XUMHAYECKHX peaknusx. [IoHsATHEe O TOMOTeHHBIX M TeTePOreHHBIX peakmusax. [loHsTHe o Karanmse.
[Tonatue o xumuyeckoM paBHOBecuH. DaKTOpbI, BIMAIOIIME HA CKOPOCTh XMMHYECKOM peakuuu U
MOJIOKEHUE XUMUIECKOTO PABHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  pEAaKIMM,  JJEKTPOHHBIA  OalaHC  OKHCIUTEIbHO-
BOCCTAHOBUTENBHOM peakiun. CocTaBIeHne ypaBHEHHH OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIUH C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOI0 OalaHca.

Teopust HMEKTPOIUTUIECKON AUCCONUAIIH. DIEKTPOIUTH U HEXJIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOIMALIMH BEIIECTB C PA3IMYHBIMU BUAAMU XUMHUYECKOH cBsA3U. CTeneHb AUCCOLUAIUH.
CusibHBIE U CJTa0bIe DJIEKTPOJIUTHI.

Peakiium noHHOrOo oOMeHa. YCIOBHMsI TNPOTEKAaHWs peaklUil HMOHHOTO OOMEHa, IOJHbIE U
COKpalI€HHbIE HOHHBbIE YypaBHEHMs peakuuidl. CBoicTBa KHCJIOT, OCHOBaHMH U cOJel B cBeTe
NPEJCTaBICHUNA 00 3JIEKTPOIUTHUYECKON aucconuannu. KauecTBeHHbIe peakluu Ha MOHBL. [loHATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJIEJISIMU KPUCTAJUIMIECKUX PEHIETOK HEOPTaHUYECKUX BEIIECTB — METAJUIOB U
HeMeTayioB (rpaduTa ¥ anMasa), CJIOXKHBIX BEIECTB (XJIOpHJa HATpHs), UCCIIeAOBAaHHE 3aBUCUMOCTHU
CKOPOCTH  XHUMHYECKOW pEakIWud OT BO3JCHUCTBUS  pa3iWyHBIX  (HaKTOpOB, HCCIIEIOBAHHE
3JIEKTPOIIPOBOJITHOCTH PACTBOPOB BELIECTB, IpoOIecca TUCCOIMALMU KHUCIOT, IIesloueil u cosel
(BO3MOXKHO HCITOJIb30BaHHME BUIECO MATE€PHAJIOB), MPOBEJICHHUE OIBITOB, MIUTFOCTPHPYIONNX MPHU3HAKA
NpOTeKaHUs peakluii MOHHOTO oOMeHa (oOpa3oBaHHME OcCajKa, BbIJIEIEHUE ra3a, 00pa3oBaHUE BOJBI),
OTIBITOB, HJUTIOCTPUPYIOIINX TPUMEPHI OKUCIUTETFHO-BOCCTAHOBUTEIIBHBIX PEaKINil (TOpeHue, peaKinu
pa3NoKeHus,, COCIMHEHUs), paclO3HaBaHUE HEOPraHMYECKUX BEIECTB C IMOMOIIbIO KadeCTBEHHBIX
peaKIvii Ha HOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanibl U X coeTMHEHUS

OOmasi xapakTepucThuka rajsoreHoB. OcoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE CTENEHU
okucneHus. CTpoeHue 1 Gpu3nueckue CBONCTBA MPOCTHIX BEIIECTB — IaJOT€HOB. XMMHUYECKHE CBOHCTBA



Ha IpuUMepe Xjopa (B3aMMOJEHCTBHE € MeTaljlaMM, HEMETaulaMH, IieraodaMu). XJIOpOBOAOPOA.
ConsiHast  KuCJIOTa, XUMHYECKHE CBOHCTBA, IIOJNy4YeHHE, IpuMmeHeHue. [JleiictBue xiopa H
XJIOPOBOZOPO/A HAa OpPraHu3M uelloBeka. BaxxHele XJ1I0puabl U X HaXOXKACHUE B IPUPOJIE.

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
crereHd okucieHus. CTpoeHue U (U3UYECKHUEe CBOICTBA IPOCTHIX BEILECTB — KUCIOPOJA M CEpBI.
AmnoTponHbie MOAM(HUKAIMU KUCIOpPOJa M CEephl. XHUMHUYECKHE CBOWcCTBa cepbl. CepoBoaopo,
cTpoeHue, (u3nyeckue MW XHUMHUYecKHe cBOHCTBA. OKCHABI cepbl KaK IPEJCTaBUTENIN KHUCIOTHBIX
okcugoB. CepHast KUCIIOTa, (pU3MUECKHE M XUMHUYECKUE CBOWCTBA (0OIIME Kak MpeaCcTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). XUMUYECKUE pEaKLUH, JEeKallue B OCHOBE IPOMBIIIJIEHHOTO cllocoba
MOJIy4eHUs1 cepHOM Kuciothl. [Ipumenenue cepHoi KuciOThl. CoOMM CEPHOM KHUCIOTHI, KaUeCTBEHHAs
peakuus Ha cyiab(ar-uoH. HaxoxaeHnue cepbl u €€ coeiMHEHUI B Mpupoe. XUMHUUECKOE 3arpsi3HEHUe
OKpY’KaloIllel Cpelibl COEIMHEHUSMHU Cepbl (KUCIOTHBIE O, 3arps3HEHHUE BO3/yXa U BOJOEMOB),
CIOCOOBI €ro MPeI0TBPaILECHHS.

OOmiast xapakTepucTuka 31eMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTENIEHU OKHUCJIEHUS. A30T, PacHpOCTpaHEHHWE B IpHpoje, (PU3MUeCKHMe M XUMHUYECKHUE CBOMCTBA.
KpyroBopor azora B mpupoge. AMMHAK, €ro (U3MYEeCKHe M XHUMHYECKHE CBOWCTBA, IMOJyUYCHUE WU
npuMeHeHre. Conu aMMOHHMSA, UX (U3NYECKHE U XUMHUYECKUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHBI aMMOHUS. A30THasi KHCJIOTa, €€ MOoIydYeHue, PU3NIeCKUe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpeaCcTaBUTENs Kilacca KUCIOT U cnenuduueckue). Mcrnonb3oBaHue HUTPATOB U COjel
aMMOHHS B KauyeCTBE MUHEPAJIBHBIX yH0OpeHHil. XMMHUYECKOE 3arpsi3HEHUE OKpYXKarollel cpebl
COEIMHEHUSIMM a30Ta (KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3AyXa, MOYBBl M BOA0EMOB). Pocdop,
aimorporubie Momupukanuu Gochopa, dusndeckne u xumudeckue cpoiictsa. Okcun dhocdopa (V) u
dochopHas kucnota, puznyeckre U XMMUYECKHE CBOMCTBA, moiydeHue. Mcnonb3oBanue ¢ocaToB B
Ka4yecTBE MHUHEPAIBHBIX yIOOpPEHUH.

OOmas xapakrepuctuka 31eMeHToB |V A-rpynmnsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
CTETIEHH OKHUCIIEHHUS. YTJepoJ, aUIOTPOIIHBIE MOAM(DHKAINN, PpaACIpPOCTpaHEHHE B TMPUPOJE,
¢usnyeckue U XumMHueckue cBoicTBa. Ancopbums. Kpyroopor yriepoaa B mpupoge. Oxcupisl
yriaepoaa, ux (QU3MYECKUe U XUMHUYECKHUE CBOICTBA, JEHCTBHE Ha UBbIE OPraHU3MBbI, MOJyYE€HUE U
IpUMEHEeHHEe. DKOJIOTHYecKre Mpo0eMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V), runoresa riodanbHOTo
MOTEIJICHUs] KJIMMaTa, MapHUKOBBIM 3¢¢ekT. YroiapHas KucioTa U €€ COolM, UX (QU3NYECKHe U
XMMHUYECKHE CBOWCTBa, MOJydeHHE M npuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CETLCKOM XO035HCTBE.

IlepBoHauyanbHbIe MOHATUSA 00 OPraHMYECKUX BEIECTBaX KaK O COEAMHEHUSX yriepoja (MeTaH,
9TaH, OTWUJIEH, alleTUJIeH, »J3TaHOoJI, IJIMLEPUH, YKCycHass Kuciora). IlpuponHbie HCTOYHMKHU
yIIAeBOIOPOA0B (yroiib, MPUPOAHBIN a3, HeTh), MPOAYKTHI X MepepadoTku (OEH3MH), UX POJIb B OBITY
Y IpOMBINIIEHHOCTH. [IoHATHE 0 OMOJOTHYECKH BaXKHBIX BEILIECTBAX: KHUpax, OeNKax, yrieBoaax — U X
poJIu B )KM3HM uUeloBeKka. MaTepruanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COEANHEHU.

Kpemuuii, ero ¢usnueckue m XMMUYECKUE CBOWCTBA, MOJydeHHE W npuMeHeHue. CoeluHeHUs
KpemMHUs B mpupoge. OOmmue mnpenctaBieHus o0 okcuzae kpemHus (IV) m kpeMHHEeBOH KucioTe.
Cunukatel, X HUCIIOJIb30BAHKE B OBITY, B MMPOMBIIIEHHOCTU. BaxkHelne cTpouTenbHble MaTepHUaIbl:
KepaMHKa, CTeKJIO, LIEeMeHT, O0eToH, kene300eToH. IlpoGrembl ©e30macHOr0  HCIOJB30BaHUS
CTPOMUTENbHBIX MaTepUasIoOB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3ydyeHue oOpa3lloB HEOPraHWYECKUX BEIIECTB, CBOWMCTB COJIIHOM KHCJIOTBI, IPOBEIECHUE
KayeCTBEHHBIX pEaKIUil Ha XJIOPUA-UOHBI M HAOIIOJCHHE MPU3HAKOB HUX MPOTEKaHMs, OIIBITHI,
oTpaxamoliue (QU3NYecKue M XUMHYECKHE CBOMCTBAa TaJOre€HOB M HUX COEIWHEHUH (BO3MOXKHO
UCTOJb30BAaHUE BUAEOMATEPUATOB), O3HAKOMJIEHHME ¢ oOpa3lamMu XJOpUAOB (TaJlOreHuIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMu Cephl U €€ COeTMHEHUSIMU (BO3MOKHO MCIOJIb30BaHNE BHIEOMATEPUAIIOB),
HabmroieHne Tmpolecca o0yIIIMBaHUS caxapa I0J JAeHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOW KHUCIIOTHI,
M3Y4YEHHE XMMHYECKHX CBOMCTB pa30aBiIeHHOW CEPHON KUCIIOTHI, MPOBEJIECHNE KAYECTBEHHON peakuu
Ha Cyib(aT-uoH U HaONIOeHUE MPU3HaKa e€ MPOTEeKaHus, O3HAKOMJICHHE ¢ (PU3MYECKUMH CBOMCTBAMU



azorta, hochopa 1 uX coequHEHUN (BO3MOXKHO MCIOJIb30BAaHUE BHIEOMATEPHAIIOB), 00pa3IlaMu a30THBIX
u QochopHBIX ynoOpeHHid, MOTydeHHe, cOOMpaHue, Pacllo3HaBaHWE M U3YYCHHE CBOWCTB aMMHAKa,
MPOBEJICHUE KAYECTBEHHBIX peakUuid Ha MOH aMMOHMS M (ochaT-uOH M HU3ydEHHE MPU3HAKOB HX
IIPOTEKAaHUs, B3aUMOAECUCTBUE KOHLEHTPUPOBAHHON Aa30THOM KHUCJIOTBI C MEIbI0 (BO3MOXKHO
MCIOJIb30BaHUE BUICOMATEPHAIIOB), U3yUEHHE MOJIENe KPUCTANIMYECKUX pemEéToK anmasa, rpadura,
¢dymiepeHa, 03HaKOMJICHHE C MPOIIECCOM aCOPOIMH PACTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YTIIEM
U YCTPOWCTBOM NPOTHUBOrasza, IOJIyueHUE, COOMpaHHEe, pAaclO3HaBaHME U HW3Y4YEHHE CBOMCTB
VIIEKUCIIOTO rasa, MPOBEICHHUE KAUYECTBEHHBIX PEAKIUi Ha KapOOHAT W CUJIMKAT-UOHBI U HU3YUYCHHE
MIPU3HAKOB UX MPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4 110 TeMe «BaxkHele HeMeTaibl U UX COSAUHEHUS».

MeTaJuibl M UX COeIMHEHUS

OO0mas XxapakTeprcTUKa XUMHUYECKHX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU HMX TIOJIOKEHUS B
[lepuonnueckoil cucreme xumudeckux snemeHToB Jl. M. MenaeneeBa u ctpoeHust atomoB. CTpoeHue
MeTaJuIoB. MeTajinyeckas CBsI3b U METAJUIMYECKass KPUCTALTMYECKAs PelIéTKa. DJIEKTPOXUMHYECKUI
psaa HanpsbkeHuil MetaiioB. dusmueckne M XUMUYECKHE CBoiicTBa MeTayuioB. OOmiye crocoObl
nosydeHusi MetasuioB. [loHATHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HUH.
Crnnagsl (CTallb, 4yT'YH, TIOPATIOMUHUI, OPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIUICHHOCTH.

[[lenounble MeTauibl: MOJOXKEeHUE B llepmoamyeckoil cucreme XumMuyeckux snueMeHtoB [l U.
MenzeneeBa, CTpOEHUE UX aTOMOB, HaXxOXAeHUE B Mpupoae. Pusnueckue U XUMUYECKUEe CBOMCTBA (Ha
npuMepe HaTpust ¥ Kainusi). OKCUIBI U TUAPOKCUIBI HATpUs U Kanud. [[puMeHeHne menouHbIX MEeTaIoB
U UX COSOUHEHNH.

[IleroyHO3EMENBHBIE METAUIBl MarHuii W KaJbLMW: IOJ0KeHue B Ilepumonnueckoin cucreme
xumuyeckux snemeHtoB JI. WM. MenneneeBa, cTpoeHME HMX aTOMOB, HAaxO0XJIEHHUE B IPUPOLIE.
dusznueckue U XMMUYECKHE CBOMCTBA MarHus W Kaiblus. Baxkueimme coenuHeHust Kaablus (OKCHI,
TUAPOKCH, coNu). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuit: nonoxenue B [lepuoandeckoit cucreme xumudeckux emeHTos . 1. Menneneesa,
CTPOEHHUE aToma, HaxoxJaeHue B mpupoje. Dduznueckne M XUMUYECKUE CBOWCTBA aATOMHHMUS.
AmM@oTepHbIe CBONCTBA OKCUAA U THJIPOKCHU]IA AIFOMUHHSL.

Kenezo: nonoxenue B Ilepuoguueckoit cucreme xumuueckux snemeHToB . . Menneneena,
CTpPOEHHE aToMa, HaxXxOXJAeHue B mpupoje. Pusnueckue U XUMHYECKUE CBOMCTBa xkene3a. OKCHUIBI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u moyydeHue.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C O0pa3llaMH METAIJIOB M CIUIABOB, WX (PH3UYECKHUMH CBONCTBAMH, H3y4YCHHE
pe3yabTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIB30BAaHUE BHUICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHUS OKCHJA KaJbIlUs U HATPUS C BOJOW (BO3MOXKHO HCIOIB30BaHHE BHIEOMATEPHANIOB),
UCCIIEIOBaHUE CBOMCTB JKECTKOM BOJBI, IMpollecca TOPEHUs Kene3a B KHUCIopole (BO3MOMKHO
MCIOJIb30BaHNE BUICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKlMii Ha MOHBI: MarHUs,
KaJblusl, aIFOMUHMS, LUHKA, xene3a (I1) u xenesa (1), menu (I1), HaOaroneHre u onucanue NpoLeccoB
OKpalllMBaHUsl TIJIaMEHH HOHAMH HaTpusl, Kajausd U Kajblusd (BO3MOXKHO HCIIOJNb30BaHHE
BHJICOMATEPHAIIOB), UCCIeA0BaHNE aM(OTEPHBIX CBOMCTB TUAPOKCH/IA ATFOMUHUS U THAPOKCHUIA IIMHKA,
pelIeHne SKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTasuibl U UX COSUHEHUSD.

XuMus M OKpyKamoLmas cpeaa

BemectBa u MmaTepuanbsl B HOBCEIHEBHOM )KM3HU YesoBeka. bezonacHoe UCHoib30BaHUE BEILIECTB
1 XUMUYECKUX peakiuii B ObITy. [lepBas moMoIs Mpu XUMHUYECKUX 0’KOTaX U OTPABIICHHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarllel cpenbl (MpeaenbHas AOMyCTUMas KOHIEHTpAIUs
Benlects, nanee — [1JIK). Ponb xumMuu B pemieHnu 3K0J0THYecKuX MpooieM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTepruaoB (CTEKIIO, CIIaBbl METAJIJIOB, TIOJTUMEPHBIC MaTEPHUAIIbI).

Mesicnpeomemmuoie céasu



Peanu3anus MeXnpeIMEeTHBIX CBA3€H NMpH M3YyYEHMH XMMHHU B 9 Kilacce OCYILECTBIIAETCS depe3
UCTOJb30BAaHUE KaK OOLIMX eCTeCTBEHHO-HAYYHBIX MOHATUH, TaK M TIOHSATHH, SBISIOMIUXCS
CHCTEMHBIMH JUIsl OT/IEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOme ecTecTBEHHO-HAyYHBbIE TMOHSATHS: HAy4YHBIH (pakT, rumoresa, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, Kiaccu(ukanus, NepuOJUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHHE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(PeKT, TEXHOTOTHS, MaTepHUabl.

®dusnka: Matepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIW], U30TOIIbl, PaJIHOAKTUBHOCTS,
MOJICKYJIa, JJIEKTPUUYECKUH 3apsi, MPOBOJHUKHU, IOJIYIIPOBOJAHUKH, ITUDIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJO, O0O0BEM, arperaTHoe COCTOSHME BELIECTBA, TIa3, pacTBOpP, PacTBOPHUMOCTb,
KpUCTAJNIMYeCKas pPeméTka, CIUIaBbl, (U3NUYECKUE BEIWYHMHBI, €AMHUIBI H3MEPEHUs,, KOCMHUYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHILIE.

buonorusi:  gorocuHTe3, aApIxaHue, Ouocdepa, HIKOCHCTEMA, MHUHEpAJIbHBIE YHAOOpEeHHS,
MHKPO3JIEMEHTBI, MAaKPOJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpabl, TOPHBIE IMOPOABI, MOJE3HBbIE HCKOMAeMbIe,
TOILIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3y/bTaThl OCBOEHUSI POrpaMMbl OCHOBHOT'O 0011ero 00pa3oBaHus JOCTUTAIOTCA
B XOjic 0OyueHHUs XMMHUHM B €JUHCTBE y4eOHOW W BOCIUTATEIBHON JAEATEIILHOCTH B COOTBETCTBHH C
TPaJAULIMOHHBIMU POCCHUMCKUMH COLMOKYJIbTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMH I[EHHOCTSMH,
OPUHATHIMA B OOIIECTBE NpaBWIAMH W HOPMAaMH IMOBEJIEHHS M CIIOCOOCTBYIOT Tpoleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLTUATTU3AIMH 00yUYaIOIIUXCS.

JIMYHOCTHBIE PEe3yNbTaThl OTPaXKAIOT TOTOBHOCTh OOYYArOMIMXCS PYKOBOJICTBOBATHCS CHCTEMOM
MIO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMM U pacCIIMPEHHE ONBITA JESATEIILHOCTH HAa €€ OCHOBE, B TOM UHUCIIE
B YaCTHU:

1) naTpHOTHYECKOTO BOCTTUTAHUS:

LIEHHOCTHOTO OTHOIIECHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHMYECKOMY M HAyYHOMY
HACJIe/INI0, TOHUMAaHUs 3HAYeHUS! XMMUYECKON HayKH B )KU3HU COBPEMEHHOTO OOILECTBa, CIOCOOHOCTH
BIIQJIETh JIOCTOBEPHOW HHQOpMAIMEl O TMepeAOBbIX JOCTHKEHUSAX U OTKPBITUAX MHUPOBOH U
OTE€UYECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEJICTABICHHS O COLMAIbHBIX HOPMaxX U MPaBUIAX MEXIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE,
KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH, YyueOHOUCCIIEeI0BATENbCKOM,
TBOPUYECKON M IPYrUX BUAAX AESATEIbHOCTU, TOTOBHOCTH K pPa3HOOOPAa3HOW COBMECTHOM JEATEIbHOCTU
IpU BHINOJHEHUH Y4eOHBIX, MO3HABATENIbHBIX 3a7ay, BBITOJHEHUHM XUMHUYECKHX JKCIEPUMEHTOB,
CO3/IaHUU Y4€OHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHMMAaHHUIO U B3aMMOIIOMOIIM B IPOLECCE 3TOM
y4eOHOU JAeATeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEACHHE M IMOCTYNKHU CBOMX TOBAapHINEH C
MTO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN OCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pPEaKLUU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABJISIOIINE OCHOBY I IOHUMAHUS CYITHOCTH HAy4YHOM
KapTUHBl MHpa, NPEJCTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIbI, B3aUMOCBSI3AX
4eJI0BEKA C MPUPOJHON CPeNloil, O pOJIM XMMHH B ITO3HAHUM ITHUX 3aKOHOMEPHOCTEM;

[03HABaTEIbHbIE MOTHBBI, HAlpaBJICHHbIE HAa TOJYyYEHHME HOBBIX 3HAaHMM 10 XHUMHH,
HEoOXoAUMBIE A1 OOBSACHEHMs HAOJMI0JaeMbIX TMPOLIECCOB W  SIBICHUH, I03HABaTEIbHOM,
MH(OPMALIMOHHON M YHUTATEIbCKON KYyJIbTYpPhl, B TOM YMCIE HABBIKOB CaMOCTOSITENIbLHOM paboThl C
y4eOHbIMM TEKCTaMH, CIPaBOYHON JMUTEpaTypod, JOCTYNHBIMH TEXHHYECKMMHU CpEJICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYeHHI0 M MO3HAHHIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHONW M HCCIEAOBATEIbCKON JEATETbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE IICHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3/I0pOBBIM 00pa3 *U3HU, OCO3HAHUE IMOCIEICTBUNA M HENPUATHE BPEIHBIX NPUBBIYEK (YHOTpeOIeHUS
aJIKOTOJI, HApKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIOACHUS TMpaBUJ O€30MacHOCTH MpHU
oOpallleHuu C XUMUYECKIMH BEIIECTBAaMU B OBITY U PEeaTbHOM KU3HU;

5) TPyA0BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3yUEHHIO Mpodecchil U TpyJa pa3IudyHOro poja, yBaxXeHHe K Tpyay
U pe3ysibTaTaM TPYJAOBOMH JEATENbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS NPEAMETHBIX 3HAHUH 110
XUMHH, OCO3HAHHBIM BBIOOP HMHIWBUIYaTbHOW TPAEKTOPUM MPOJOHKEHHsSI 00pa3oBaHUS C Y4ETOM
JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMMH, OOIIECTBEHHBIX HMHTEPECOB M IOTPEOHOCTEH,
yCHenHo mpodecCHOHaTbHON ACATENHPHOCTH M PAa3BUTHUS HEOOXOJWMBIX yMEHHH, TOTOBHOCTH
alanTHPOBATHCS B MPO(eCcCHOHANBHOM cpee;

6) 3K0JIOrHYecKOro BOCIUTAHMS



9KOJIOTUYECKH 11€1€c000pa3HOe OTHOUIEHNE K IPUPO/E KaK HCTOYHUKY JKU3HU Ha 3eMiie, OCHOBE
e¢ CyliecTBOBaHMs, IOHUMaHHUE IIEHHOCTH 3J0POBOrO M 0e30MacHOro o0pasa >KU3HM, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (HM3MYECKOMY M IICUXUYECKOMY 3[0pPOBbIO, OCO3HAHUE II€HHOCTU
coOMOIeHsT TIpaBU 0€30MacHOTO IMOBENEHHsS NMpH paboTe C BEIIECTBAMH, a TAKXKE B CHTYyalMsX,
YTPOKAKOIIUX 310POBBIO U KU3HU JIIOJIEH;

CMOCOOHOCTH TPUMEHATh 3HAHHS, IOJydyaeMble NMPH H3YyYCHUHM XMMUH, JUISI pEIIeHUs 3aaad,
CBSI3aHHBIX C OKPYXKAIOLIEH NMPUPOAHON CPENOM, Ul NOBBILICHUS YPOBHS 3KOJOTMYECKOW KYJbTYPBI,
OCO3HAHMA TIOOAJTBHOTO XapakTepa HKOJIOTHYECKUX MPOOIeM U IyTed HX PpeHIeHUs MOCPEICTBOM
METOJI0OB XMMHH, DKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCA UM B IIO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeAMETHBIX pPE3YJIbTAaTOB BBLACISIOT 3HAYMMble Ui (OPMHPOBAHUS
MHUPOBO33pEHUs O0LIEHAayYHbIE OHATHUSA (3aKOH, TEOpUs, IPUHIIMII, THII0Te3a, (PaKT, CUCTEMa, ITpoLece,
HKCHEPUMEHT M APYroe.), KOTOPhIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX NpeAMEeTax H
MIO3BOJISIIOT HA OCHOBE 3HAHUIN U3 3TUX NPEeIMETOB ()OPMUPOBATH MPEICTABIEHUE O LIEJTOCTHON Hay4YHOM
KapTUHE MHpa, M YHUBEpCaJbHblE YyueOHbIE JeHCTBUS (IIO3HaBAaTEIbHbIE, KOMMYHUKATHBHBIE,
pEryiasTHBHbBIE), KOTOpble o00OecneunBalOT (OPMHPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY
IJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4€OHOM 1A TEIbHOCTH.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC NeHCTBUS

ba3oBble Jlornueckue AeicTBHA:

YMEHHs UCIOJb30BaTh NMPUEMBI JIOTHYECKOTO MBIIIJICHUS NP OCBOCHUM 3HAHWM: PACKPHIBAaTh
CMBIC XMMUYECKUX IMOHITHH (BBLIEIATH UX XapaKTEpHbIE NMPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C
APYTUMH TOHSATUSMHU), WUCHOJB30BaTh IMOHATUSA IJIi OOBSCHEHUS OTHEIbHBIX (DAKTOB U SBICHUM,
BBIOMPATh OCHOBAHMS M KPUTEPHUHU IS KIACCU(PHUKAIIMA XUMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIui,
yCTaHaBJIMBaTh MPUYUHHO-CIICJICTBEHHBIC CBSA3M MEXIY OOBEKTaMHU H3YyYEHHS, CTPOUTH JIOTHYECKHE
paccyxieHust (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTHUH), 1€1aTh BHIBO/BI U 3aKIIOUCHMUS;

YMEHHE IPUMEHATh B IPOLECCe IO3HAHUSA MOHATUA (MpeAMETHbIE M METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIHU, HCIIOJIb3yEMblE B XUMHUH, [PEOOPa3OBbIBATh IIHPOKO
IpUMEHSIEMbIE B XHUMHUHM MOJEIbHBIE TNPEACTABICHUS — XUMHUYECKHI 3HaK (CHMBOJ 3JIEMEHTA),
xumuueckas (GopMylsia U ypaBHEHHE XMUMHUUYECKOM peakIuu — MpU pelIeHUH y4yeOHO-TIO3HaBaTEIbHBIX
3a1a4, C Y4€TOM D3THUX MOJEIBHBIX NPEICTABICHUN BBIABIATE M XapaKTEpU30BaTh CYIIECTBEHHBIE
MPU3HAKKU U3Y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U XMMHUYECKHUX pPEaKIMH, BBISBIATH 00ILIME
3aKOHOMEPHOCTH, IPUYUHHO-CIECACTBEHHBIC CBSA3M M IIPOTUBOpPEYMs B H3Y4YaeMBIX IpoLeccax U
SIBJICHUSX.

ba3oBble uccienoBarebCKue 1eHCTBHA:

YMEHHUE MCIOJIb30BaTh ITOCTABICHHBIE BOIIPOCHl B Ka4€CTBE MHCTPYMEHTA ITO3HAHMS, A TaKKe B
KayecTBE OCHOBBI U1 (POPMHUPOBAHUS TUIOTE3bl IO MPOBEPKE MPABHIBHOCTH BBICKAa3bIBAEMbIX
CYKJICHUH;

npuoOpeTeHue OmbITa MO IUIAHUPOBAHMUIO, OpraHU3allMd M MPOBEACHUI0 YYEHHYECKHX
SKCIIEPUMEHTOB, yMEHHME HaOJIoJaTh 3a XOJOM IIpOIEecca, CAMOCTOATEIBHO IPOTHO3UPOBATH €TI0
pe3yabTar, (GopMyIMpoBaTh O00OOLIEHHS U BBIBOJABI IO pe3yiabTaTaM IpPOBEAEHHOIO OIbITa,
UCCIIETOBaHMsI, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, aHAJIM3UPOBATH U HHTEPHPETHUPOBATH HMH(GOPMALMIO PA3TUYHBIX BHAOB U
dbopM TmpencTaBIeHHs, MOJYy4aeMyl0 W3 pa3HbIX HCTOYHHUKOB (HAy4YHO-TIOMYJSpHAs JUTepaTypa
XMMHUYECKOTO COJIEp)KaHUs, CIpaBOYHBbIE IMocoOus, pecypchl WHTepHeTa), KPUTHUECKH OLEHUBATh
MPOTHUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHE NPUMEHSATh pa3IU4HbIE METOJbl M 3alpoChl MpU IMOUCKE U OTOOpe MHpopManuu u
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJIsI BBIIOJHEHHS Yy4eOHBIX M IO3HABATEIbHBIX 3a7ay
ONpeAeNEéHHOro TUIA, MNpUOOpPEeTeHHEe OmbiTa B O0JIACTH HUCHOJIb30BaHUS HHGOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH, OBJIAJIEHUE KYyJbTYpOll aKTUBHOTO HCIOJIb30BAaHUS PA3IUYHBIX



MTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOUPATh ONTUMAIbHYIO (OpMY IpeacTaBiIeHus HHpOopMaluyu U
WUTIOCTPUPOBATh pellacMble 3a7aud HECIOKHBIMU CXEMaMH, auarpaMMamu, JIpyruMu Qopmamu
rpauKu U UX KOMOMHAITUSIMU;

YMEHHE WCIONIb30BaTh MW aHAJTU3UPOBaTh B TMpolecce ydyeOHOM M HCCIenoBaTeNbCKOM
NesITeIbHOCTH MH()OPMAIMIO O BJIMSHUU MPOMBIIIJICHHOCTH, CEIbCKOrO XO3siiCTBa M TpaHCIOpTa Ha
COCTOSIHME OKPY’KAIOLIEH MPUPOTHON CpEJIbI.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe J1eiiCTBUS:

YMEHHSI 33/1aBaTh BONPOCH (B XOA€ AUAIOTa W (MIU) TUCKYCCHH) TIO CYIIECTBY OOCYKIaeMoun
TeMbI, (HOPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOJHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHHUsI NPEACTaBIATh IOJYyYEHHBIE PE3YyJbTaThl MO3HABATEIbHON JEATEIbHOCTU B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JIelaTh MPE3CHTALUI0 PEe3yJbTaTOB BBHIMOIHEHHS] XUMUYECKOTO JKCIEPHUMEHTa
(J1abopaTopHOTro OMBITa, J1A0OPAaTOPHOW pPabOTHl MO WCCIEAOBAHUIO CBOWCTB BEHIECTB, Y4eOHOTO
MIPOCKTA);

yMEHHUS Y4eOHOTro COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM ITO3HABATENbHON U
HCCIIEIOBATENLCKON JESATENIbHOCTH TNPU PEHICHUH BO3HHUKAIOUIMX NMpoOJjeM Ha OCHOBE ydéra OO0IuX
MHTEPECOB M COIVIACOBAaHUS MO3ULMNA (00CyX aAeHHs, OOMEH MHEHHSMH, «MO3IOBbIE HITYPMbD»,
KOOpJMHAIIMSI COBMECTHBIX NEHCTBHI, OMpeeNieHue KPUTEPHEB IO OIEHKE KAaueCTBa BBHIMOJTHEHHOMN
paboThI U ApyTHE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITENIbHO ONpPENEsaTh LEIH JESTeNbHOCTH, IUIAHUPOBATh, OCYLIECTBIISTD,
KOHTPOJIHMPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESATENLHOCTb, BHIOMPATh Haubolee
3¢ deKTUBHBIE CTIOCOOBI PEHICHUsT y4eOHBIX U MTO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIbHO COCTABIATh WIIH
KOPPEKTUPOBATh MPEJIOKEHHBINA allTOPUTM JACUCTBUN MPHU BBHIOJIHEHUH 33/IaHUi ¢ YYETOM MOITYUSHUS
HOBBIX 3HaHUUH 00 WH3ydaeMbIX OOBEKTaX — BEILIECTBAX M pEAKLHUAX, OLEHUBATh COOTBETCTBUE
MOJIYUEHHOTO pe3yNbTaTa 3asBJICHHON 1eIH, YMEHHE MHCIIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI,
Ipe/ijaraéMble B YCIIOBUU 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHMIO  O0S3aTENbHOIO  COJEpIKaHUf,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil paboyeil mporpaMMoi, BBIIENSIOT: OCBOCHHBIE 00YyJalOIIMMHUCS
Hay4yHbl€ 3HAHUS, YMEHHUS U CIOCOOBI IeHCTBUH, crieupuiecKre Ui TpeaMeTHON o0nacTu «XuMus»,
BUJBl JIEATENIBHOCTH MO MOJYYEHHWIO HOBOIO 3HAHUS, €ro HWHTEpIpeTaluu, NpeoOpa3oBaHUI0 U
MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xoH1y 00y4yeHus B 8 kJiacce npeMeTHbIE Pe3yIbTaThl Ha 0A30BOM YPOBHE JOJKHBI OTPaXXaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

PacKpbIBaTh CMbICII OCHOBHBIX XMMHUECKUX MOHSTHUN: aTOM, MOJIEKYJIa, XUMHUUECKHUH 3JIEMEHT, IPOCTOE
BEIIIECTBO, CJIOYKHOE BEILECTBO, CMECh (OJHOPOJHAs U HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCHTEIbHAS
aTOMHasi U MOJIEKYJSIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0JIst
XMMHUYECKOTO 3JIEMEHTa B COEAMHEHUH, MOJIIPHBI 00BEM, OKCHA, KHUCIOTa, OCHOBaHHE, COJb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIEHUS, XMMMYECKas peakuus, KiIacCU(pUKalus peaKiuil:
pEeaKIMMU COETUHEHUs, DPEAKLUU pPA3JIOKEHHs, PEaKIMM 3aMElICHUs, peakuuud OOMeHa, 3K30- U
SHJOTEPMUUYECKHE PEaKIUM, TETUIOBOM A(PQEKT peakiuu, SApO aTroMa, SJIEKTPOHHBIM CJIOW aToMma,
aTOMHasi OpOUTab, pauyC aToMa, XMMHUYECKas CBS3b, MOJSPHAs U HEMOJspHas KOBAJICHTHAs CBS3b,
MOHHAsI CBS3b, MOH, KATHOH, aHUOH, pacTBOP, MaccoBasi J0Js BellecTBa (IPOLEHTHAs KOHIIEHTpaIys) B
pacTBope;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSATHH M TPUMEHATH ITH TOHATHS TPHU
OTMCAaHUU BEIIECTB U UX MPEBPALLEHUN;

HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIEHUSI (POPMYJT BELIECTB U YPaBHEHUN XMMHUYECKUX
peakumii;

OTNpe/ENATh BaJCHTHOCTh AaTOMOB D3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTENEHb OKHCJICHUS
JJIEMEHTOB B OMHApHBIX COEAMHEHHSX, NPUHAIJIECKHOCTh BEIIECTB K OINpPEAeNEHHOMY KJaccy



COEeMHEHUI 1o QopmynaMm, BUJ XUMHYECKOH CBSI3M (KOBaJieHTHAass U WOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;
packpsiBaTh cMbica Ilepuoanueckoro 3akona /. M. MeHneneeBa: I€MOHCTPUPOBATh MOHUMAHHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB OT MX MoJiokeHus B [lepuonnueckoit
CUCTEME, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
y4€HUs, 3aKoHa ABOrajpo;
OIMCHIBATh U XapaKTepu30BaTh TaOMM4IHyto hopmy Ileproauueckoil CUCTEMBI XUMUYECKHX AJIEMEHTOB!
pa3nuyath MOHATHS «ri1aBHas noarpynna (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpynna)», Mansie u
OoJbIIME TEPUO/IbI, COOTHOCHTH 0003HaUEHMsI, KOTOpBIE NMetoTcs B Tabnuie «llepuoanyeckas cuctema
xuMuyeckux snemMeHToB [[. M. MennpeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHM CTPOCHHSI aTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTaB W 3apsii sapa, oOIlee YHCIO JIEKTPOHOB M paclpelesieHue HX IO
AJIEKTPOHHBIM CIIOSIM);
KJIacCU(UIUPOBATh XMUMHUYECKHUE AJIEMEHTHI, HEOPraHWYEeCKHE BEIIEeCTBA, XUMHUYECKHUE peakiuu (o
YHCITY M COCTABY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETNIOBOMY dPEKTY);
XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XUMHUYECKHME CBOMCTBA BEUIECTB pa3IMYHBIX KJIAcCOB,
MOATBEPXKJasi ONMCAHHWE IPUMEpPAMU MOJIEKYJIIPHBIX YPAaBHEHUW COOTBETCTBYIOLIUX XHUMHYECKUX
peaKuuii;
IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX NTPEBPAILICHUI B Pa3JIMYHBIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTENBHYIO MOJEKYSIPHYIO M MOJSPHYH MAacChl BELIECTB, MAacCCOBYIO JIOJIO
XHUMHYECKOTO 3JIEMEHTA 10 (POopMyJie COSIUHEHHsI, MACCOBYIO OO BEUIECTBA B PACTBOPE, MPOBOIHUTH
pacy€Thl 0 YPaBHEHHUIO XMMUYECKOMN peaKiuu;
MIPUMEHATh OCHOBHBIEC OIEpAalMU MBICIUTEIBHOU AESATENbHOCTH — aHAJIM3 M CUHTE3, CPaBHEHHE,
000011eHIe, CUCTEeMATHU3AIIHNIO, KIAaCCU(UKAILINIO, BBISIBJICHHE MPUUMHHO-CIEICTBEHHBIX CBS3eM — IS
M3y4YEHUsl CBOMCTB BEIIECTB MU XUMHUYECKHUX PEAKLHil, €CTECTBEHHO-HAay4YHbIE METOJbl IO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PeaJIbHBINA U MBICIICHHBIH );
CJIeJIoBaTh MpaBuUiaM MOJIb30BAaHUS XUMHUYECKOM MOCYI0M U J1aOOpaTOPHBIM 00OPYIOBAHUEM, A TaKKeE
IpaBwiaM OOpalleHusi C BELIECTBAMH B COOTBETCTBUM C MHCTPYKUMSMH IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB IO MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BeLECTB (BOJOpOJa
U KUCJOpOJa), IMPUTOTOBJIEHUIO PACTBOPOB C ONPEAENEHHON MaccoBOM Jl0yed pacTBOPEHHOIO
BELIECTBA, IUIAHUPOBAaTh U INPOBOJUTh XMMHUUYECKHUE HKCIEPUMEHTHI IO PACIO3HaBaHUIO PacTBOPOB
IIEJI0OYEH M KUCTIOT C TMOMOIIBI0 HHANKATOPOB (JTaKkMyc, peHoI(TallenH, METUIIOPAHK U APYTHE).

K xoH1ly 00y4yeHus B 9 kJiacce npeMeTHbIE Pe3yIbTaThl Ha 0A30BOM YPOBHE JIOJKHBI OTpaXxaThb
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHM:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSATUH: XMMHUYECKUN 3JEMEHT, aTOM, MOJIEKYJa, HOH,
KaTUOH, aHHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BELICCTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD,
CTENEHb OKUCIICHMS, XUMHUYECKas peaklys, XUMHUYecKas CBS3b, TEMJIOBOH 3(Q(dEeKT peakuuu, MOJb,
MOJISIDHBIH  00BEM, PpacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOIUTHI, HICKTPOJUTHUECKAs AMCCOLMAINS,
peakuuu HMOHHOro OOMeHa, KaTajiu3aTop, XMMHYECKOEe paBHOBEcHE, OOpaTUMble M HeoOpaTHMbIe
peaKuuy, OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, OKUCIHUTEIb, BOCCTAHOBUTENb, OKUCICHHE U
BOCCTAHOBJICHHE, aJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBaJE€HTHas, MOHHaf,
METaJUINYecKas), KpUCTAIIMUecKass PeméTka, KOppo3Hs METaJJIOB, CIUIABBI, CKOPOCTb XUMHUYECKOU
peakuuu, npeaenbHo nonycrumas konuentpanus [1/1K Bemectsa;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKHUX TOHSATHH M NPUMEHATH 3TH TOHSATHS TNPHU
OIMCAaHUU BELIECTB U UX NPEBPALLEHUM;
UCIOJIb30BAaTh XMMUYECKYIO CUMBOJIUKY JJIsi COCTABJICHUs (POPMYJI BELIECTB M YPaBHEHUN XMMHUYECKUX
peakuuii;
ONPEIEIATh BAJICHTHOCTh M CTENEHb OKHUCIICHHS XMMUYECKUX 3JIEMEHTOB B COCIMHEHMSIX PA3IMYHOIO
COCTaBa, MPHHAUIEKHOCTh BEIIECTB K ONpEAeIEHHOMY KJaccy COEAMHEHUH mo (opmyiaaMm, BHI
XUMHUYECKON CBSI3M (KOBAJEHTHAs, MOHHAs, METAJNINYecKas) B HEOPraHMYECKUX COECTUHEHUSX, 3aps]l



MOHA 10 XMMUYECKOH (QopMylie, XapakTep cpellbl B BOJHBIX pPacTBOpax HEOPraHMYECKUX COEAMHEHUI,
THII KPUCTAIUIMYECKOM PEIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbici [lepuoanueckoro 3akoHa JI. M. MenneneeBa u 1eMOHCTPUPOBATh €r0 IIOHUMAHUE:
OIMCHIBAThH U XapaKTepu3oBaTh TabmnuHyto popmy Ileproauyueckoil cucTEMbl XUMUYECKHX JIEMEHTOB!
pasnuyath MOHATUA «TJaBHAs noArpymna (A-rpynmna)» u «obdounas noarpynna (b-rpynna)y», mansie u
OoJsbILIIME TIEPUOMbI, COOTHOCHTH OOO3HAUCHHsI, KOTOPbIE HMEIOTCS B IEPHOAMYECKON Tabmuie, ¢
YHUCIOBBIMM XapaKTEPUCTHUKAMHM CTPOEHMsI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB M 3apsj] sjapa,
o0Iee 4YMUCIIO IEKTPOHOB M PACHPENENEHHE HUX IO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIMe
3aKOHOMEPHOCTH B U3MECHEHMM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B MPEENIax MAJbIX IIEPUOLOB U
IJIaBHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

KJaccu(UIUpoBaTh XMMHUYECKHE SJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUECKHE peakiuu (1o
YHCIIYy ¥ COCTaBY YYacTBYIOIUX B PEAKIMU BEIIECTB, 110 TEIIIOBOMY 3((EKTy, 10 U3MEHEHUIO CTENCHEeH
OKHCJIEHUSI XMMUUYECKUX 3JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) O0OIIME U Crenn(UIECKUe XUMUYECKHE CBOWCTBA MPOCTBHIX U CIO0KHBIX
BEUICCTB, IOATBEPXkKAAs  ONUCAHUE IPUMEPAMH  MOJIEKYJSPHBIX M  HMOHHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKUii;

COCTaBJIATh YPABHEHMS 3JIEKTPOJIMTUYECKOM JUCCOLMAIMU KHUCIIOT, IIEeJoYed M COJeH, MOJHbIE U
COKpaIlléHHbIE YPABHEHUS pEaKUUHd MOHHOIO OOMEHa, YpaBHEHHUS peakUui, IOATBEPKAAIOINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEX]y BELLIECTBAMH PA3JIMUYHBIX KJIACCOB;

pacKpbIiBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUIl IOCPEJCTBOM COCTABJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIMA;

IIPOrHO3UPOBaTh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHMsS, BO3MOXXHOCTH IPOTEKaHUs
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCUTENBHYIO MOJEKYJISAPHYIO U MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOI0 3JeMEHTa 10 (popMylie COeAUHEHHs], MaCCOBYIO JIOJIO BELIECTBA B PAacTBOPE, IPOBOIUTH
pacuéThl [0 YpaBHEHUIO XUMUYECKON peakluu;

cOoOMIOIaTh MpaBHiIa MOJIB30BAHUS XUMHUYECKOH MOCY10H U J1a00paTOpHBIM 000pYJOBAaHHEM, a TAKXKe
npaBujIa OOpaIIeHUs ¢ BEUIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSMH IO BBIITOJHEHHIO JJA0OPATOPHBIX
XMMHUYECKHUX OIBITOB MO MOJIYYEHHUIO U COOMpPAHMIO ra3000pa3HbIX BEIECTB (AMMHAKa U YIJIEKHCIOro
rasa);

MIPOBOAUTH PEAKIMH, MOATBEP)KIAIOIIME KAYeCTBEHHBIN COCTaB pa3jIMYHbIX BELIECTB: pPaclO3HaBaTh
OTBITHBIM NyTEM XJOpHUI-, OpOMMI-, HOIUA-, KapOoHaT-, GocdaT-, CUIUKaAT-, CylIb(ar-, THAPOKCU-
MOHBI, KaTUOHBl aMMOHHUS W HOHBI M3YUYEHHBIX METAJIJIOB, MPHCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX
HEOPraHUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATENbHOCTH — aAHAJINW3 W CUHTE3, CPABHEHHE,
0000111eHIe, CHCTEMATU3AIUIO, BbISIBJICHUE IPUUMHHO-CIIEICTBEHHBIX CBA3E€H — JJI1 M3Y4YE€HUs CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKLuil, eCTeCTBEHHO-HAy4Hble METOJbl TO3HAaHUS — HaOIIO/IeHuE,
U3MepeHue, MOICTMPOBAHNE, SKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC

Ne

HaumenoBanue pa3aejioB U TEM

KoauuecTBO 4acoB

KoHnTpoJbHbie

IIpakTH4eckue

DJIeKTpoHHbIe (LM (ppoBbIE)

n/n  mporpamMmbl Bcero paGoThI paGoTLI o0pa3oBaTesibHbIE pecypchbl
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
L1 corecmmonmammn n mpemaccroi 5 2 Bumorera LIOK
CATCIBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
1.2 BemecTBa 1 XuMuyecKkue peakiuu 15 1 Egg;?lﬁéezzgfrﬁﬂ £41837¢
Utoro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 06 6 bubnuorexa [JOK
OKCHJaxX https://m.edsoo.ru/7f41837c
29 Bonopona. Ilonstue o kucinorax u 8 1 bu6mmoreka [JOK
COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX 11 1 1 bubnmnoreka [JOK
COeIMHEHU I https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paspnen 3. Ilepnoanyeckuii 3akoH u Ilepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenpaesieeBa.

CBA3b.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu

[Iepuoanueckuii 3aK0H U

Crtpoenue aToMOB. XUMHYECKas

31 [Iepnonnueckas cucrema 7 bubnnorexa [JOK
' XUMHUYECKUX dieMeHToB /], 1. https://m.edso00.ru/7f41837c
MenpeneeBa. CTpoeHne aToma
32 Xumudeckas cBsa3b. OKHUCIUTEILHO- 8 5 bu6mmoreka [JOK

BOCCTAHOBHUTCIIbHBIC PCAKIINH

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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bubmuoreka [JOK

Hroro no pasaey 15 https://m.edso0.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa [OK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB U TeM Kontposbnbie IpaxTieckne (uudposbie)
n/n NPOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3ned 1. BemecTBO H XMMH4YecKHe peakuu
11 [ToBTOpenue u yriryOieHne 3HaHU OCHOBHBIX 5 1 bubnmnorexka HOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnmnoreka HOK
peakiuii https://m.edso0.ru/7f41a636
13 DNEKTPONIMTHYECKAs TUCCOLIUALIHS. 3 1 1 bubnuorexa [HOK
XUMHUECKUE PEAKIMH B PACTBOPAx https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pasznea 2. Hemerauibl 1 HX cOeIMHEHUS
21 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubmuoreka [JOK
anemeHToB VIIA-rpynmel. ["anoreHst https://m.edso0.ru/7f41a636
; Bunorsa LOK
COCIHHCHIS https://m.edso0.ru/7f41a636
OO01as xapakTepucTUKa XUMUYECKIX
2.3 3J1eMeHT01§) VA-I;pynnLI. Azot, hochop u ux 7 1 E;Igg?/(geeijasgﬁljﬂ 412636
COETMHEHUS
24 Siﬁg;{o? ?SfP;CJEESX ?’fﬁei)eg; I/IfIXerMHI/Iﬁ 8 1 2 bubmorexa LHOK
. https://m.edso0.ru/7f41a636
Hroro no pasneny 25
Paszpnen 3. Metauuibl U MX COEAMHEHHS
N bubnuotexa [JOK
31 | Obuute cBofcTBa MeTaMIOR 4 s /im edso0 /71412636
3.2 Baxkuelnme Metayuisl 1 UX COEIUHEHUS 16 1 2 Bubmuorexa LIOK

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



https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 20

Paznen 4. Xumusi 4 OKpy:Kamomas cpeaa

4.1 BemectBa 1 Matepuaibl B )KM3HU YEJIOBEKa 3 BH6H_HOTeKa HOK
https://m.edso0.ru/7f41a636

Hroro mo pazueny 3

PesepBHOE Bpems 3 BH6H_HOTeKa HOK
https://m.edso0.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Ne KoJsnyecTBo 4acoB Jara JIeKTPOHHBbIE HU(PPOBBHIE
II/_I[ Tema ypoka Beero Konrpoasnsie IIpakTnuyeckue w3ysenns o0pa3oBaTejbHbIE
padoThI padoThI pecypchl
1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 bu6mmoreka [JOK
yenoseka. Tena u BelecTsa https://m.edsoo0.ru/ff0d210c
2 [ToustTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 buGmorexa LIOK
A https://m.edsoo.ru/ff0d227e
| Domemmean oo | Qs paboms | Bt LOK
patop P paill https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM))
4 Yucteie BemecTBa 1 cMecu. CiocoObl 1 bubmuoreka [JOK
pasjesnieHus cMecei https://m.edsoo.ru/ff0d26ca
5 | ceect (vn nprtcoe omncrion mosapemiot i Bunorexa LIOK
puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 ATOMBI H MOJICKYIIEI 1 https://m.edsoo.ru/ff0d2a6c
v XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnnorexa [JOK
XAMHYECKHX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIIOXKHBIE BEIIECTBA 1 Enbmiorexa LIOK
p m https://m.edsoo.ru/ffod2a6c
9 ATOMHO-MOJIEKYIIAPHOE VUCHUE 1 bubnmorexa LIOK
yaAp i https://m.edsoo.ru/ff0d2d50
10 g(fﬁgqlzzzﬂgfia ;(;CE:J?;{?II{ISEE.MOMOB 1 bubmorexa HOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
XUMHAYECKHUX DJIIEMEHTOB
11 OrtHocuTeNnpHas aTOMHAsI Macca. 1 bu6mmoreka [JOK
OTHOCHUTENbHASL MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHAYECKOTO DJIEMEHTA B 1 bubmuoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

COCANHEHUU https://m.edsoo.ru/ff0d350c
bubmuoreka [JOK
13 KommuectBo BemectBa. Mousb. Moisipaas Mmacca hitps://m.eds00.ru/f0d5230
14 dOu3ndecKue U XUMUYECKUE SIBIICHUS. bu6mmoreka [JOK
XuMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky u ycinoBus NPOTEKAHUSI XUMAYECKHUX bubmuorexa [IOK
peakiuii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnunoreka [JOK
XUMHYECKUE YPaBHCHUS https://m.edsoo0.ru/ff0d3b88
17 Brruncnenus konudecTBa, Macchl BEIIECTBa 10O bubnunoreka [JOK
YpaBHEHUSIM XMMUYCCKUX peaKIni https://m.edso0.ru/ff0d5708
T —— BuGmorera LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIN-DHIIUKIIOIIEAHUCT. bubnnorexa [JOK
O0o0O01IeHNE ¥ CUCTeMAaTU3aIHsl 3HAHUH https://m.edsoo.ru/ff0d40c4
20 KonrtpomnbHas padora Nel o teme «BemmecTtBa u bub6nuorexa [IOK
XMUMHUYECKHE PEaKIHM)» https://m.edsoo.ru/ff0d4290
2L Knenopon- - smowern n mpoctos seeorso Bubmorexa [IOK
‘ https://m.edsoo.ru/ff0d448e
O30H
22 xnenopom (peasim oxncsonn, roperc) uGmrorexa LIOK
’ : https://m.edsoo.ru/ff0d4614
ITonsaTue 06 oxcumax
25 mabopsraptn powsmaenoc Bubmiorera LIOK
' https://m.edsoo.ru/ff0d497a
IIpumenenue kucaopoaa
TS —— BuGmiorera L1OK
’ https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKLIUAX
o5 TomnmBo (He(Th, Yroib U MeTaH). 3arpsi3HeHHe bubnuorexa [IOK

BO3/IyXa, CIIOCOOBI €r0 MPeI0TBPALECHUS

https://m.edsoo.ru/ff0d4c4a
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[TpakTuyeckas padora Ne 3 o Teme

bubmuoreka [JOK

26 «[lonydenue u co(jnpaHHe KHCIIOPO/Ia, hitps://m.edsoo.ru/ff0d4ae?
W3YYCHHE €TI0 CBOMCTBY
27 Bonopon — 351eMeHT U IPpOCTOE BEIECTBO. bubmmorexa [IOK
Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3ndecKkue 1 XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
Bosiopoza. [IpuMeHeHue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCIOTAX U COJIAX bubimorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoJTydeHust BOJAOPOa B TabopaTopuu bubmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
31 dlonyaenmie n cotmpane soopora, msysere Bubmioreka LIOK
I p AOpOAE, H3yH https://m.edsoo.ru/ff0d4f42
€ro CBOMCTBY»
N " bubmuoreka [JOK
32  MonspHslii 00bEM ra3oB. 3akoH ABOTajpo https://m.eds00.ru/ff0d542e
o |Pumenems it sommert e B 10K
- y Y Bet https://m.edsoo.ru/ff0d55a0
WK 00bEMY
o |mcsenis tnducn s 2 pemic B LOK
peat N https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35 du3nyeckue U XUMHUECKHUE CBOMCTBA BOJIbI bubmmorexa [OK
A https://m.edsoo.ru/ff0d587a
. bubmuorexa [JOK
36 CoctaB ocHoBanwuii. [ToHsiTHE 00 MHIAMKATOpPAX https://m.edsoo.ru/ff0d59e2
37 nenacmmmonmse pactaops. Maccosan xons Bubmioteka LIOK
o PAcTEOpEL. A https://m.edso0.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[TpakTuyeckas pabora Ne 5 o Teme o Bubmorexa [IOK
38 «[IpurotoBiieHrE PacCTBOPOB C OMPENCTEHHOM

MAaCCOBOM J0JIE pacCTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba
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39 Konrponsnas padora Ne2 mo teme «Kucmopos. bubmmorexa [IOK
Bomopoxa. Boga» https://m.edso0.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCUpUKaIus, bub6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
a1 [TonydyeHne u XUMHUYECKUE CBOWCTBA bubmuorexa [IOK
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, KJIacCH(pUKAIIHS, bu6mmoreka [JOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d67ca
43  TlomyueHue M XUMUYECKUE CBOWCTBA OCHOBAaHUI bubmorexa HOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45  TlomyueHue M XUMHUYECKHE CBOWCTBA KUCIOT bubmorexa HOK
https://m.edsoo.ru/ff0dfee2
16 Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubnuoteka [JOK
MOJTYYEHHSI, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
ITpakTruyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnuoteka [JOK
«OCHOBHBIE KJIacChl HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'enernueckas cBSI3b MEXAY KjaccaMu bubnuorexa [JOK
HEOPTraHUYECKUX COCTMHECHUH https://m.edso0.ru/00ad9a50
49  OO6oOmieHue U cCUCTeMaTH3aIHs 3HAHUH bubmmorexa [TOK
https://m.edsoo.ru/00ad9cb2
KonrtponsHas padora Ne3 o reme "OCHOBHBIE bubmuorexa [IOK
50 . )
KJIACChl HEOPTaHMUYESCKUX COCIMHEHHIA" https://m.edsoo.ru/00ad9ela
g1 |metane sommor o B 10K
' https://m.edsoo.ru/00ad9ffa
HIIEMEHTOB
[Tepuonnueckuii 3akon u I[leprnoanueckas Bubmorexa [IOK
52 cucTeMa XUMMHUYECKUX dieMeHToB /1. .

Menpgeneena

https://m.edsoo.ru/00ada52c
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bubmuoreka [JOK

53 Hepromet, rpymei, moxrpymmy: https://m.edsoo.ru/00ada52c
54 Crtpoenne atomoB. CocTaB aTOMHBIX SIIED. bubmuorexa [JOK
H30T1O016! https://m.edsoo.ru/00ada342
g5 | ot ST aonen s Bumoress LOK
T https://m.edsoo.ru/00adaébc
Menneneena
5 | cre monemome a Tlepopmconoft entnens I buGmorexa LIOK
: https://m.edso0.ru/00ada824
H. Menneneena
57 3:3?;1::;: Igifll)(flolf I/III‘II:;(;(I;ZIFI?H3'&IIEOII/II3 li[/?:HI[eneeB bubmorexa [IOK
. v https://m.edsoo0.ru/00ada96e
— y‘-IGHI:II/I, nmegaror u Fpa)KIlaHI/IH
5 | cnerentrmsanen saamah/ Boepoccriras bumotexa LOK
https://m.edsoo.ru/00adb33c
MpoBepoYHasi paboTa
59 | zmov Kemamoenan costosy | Becpocontors bumotexa LIOK
) https://m.edsoo0.ru/00adb486
MpoBepoYHasi paboTa
60 DNEeKTPOOTPULIATETbHOCTh ATOMOB XUMHUYECKHUX bubnunoreka [JOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumMu4deckas CBsI3b bubmaorexa [JOK
https://m.edsoo.ru/00adac34
62  KoBaseHTHas moJsipHasi XHMUYECKas CBSI3b bubmorexa HOK
https://m.edsoo.ru/00adaab8
63 KOBaJ'IeHTHaH HCTIOJIAPpHAA XUMUUCCKas CBA3b BI/I6J'II/IOTCKa HOK
https://m.edsoo.ru/00adaab8
bu6mmorekxa [{OK
64 Crenenr okucaCHuA https://m.edsoo.ru/00adae28
65 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU Enbmiorexa LIOK
https://m.edsoo0.ru/00adb076
66 OkuCcIUTENU U BOCCTAHOBUTENH bubnmoreka [JOK
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https://m.edso0.ru/00adb076

PesepBHeIil ypok. O600IICHHE 1

67 cucTeMaTu3anus 3HaHui 1o teme «CrpoeHue 1 Eubmiorexa OK
I p https://m.edso0.ru/00ad9cb2
aToMma. XUMHUIECKas CBSI3b)
68 PezepHblit ypok. O6001meHue u 1 bubmuorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KVIACC

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe U pPOBbIE

N Tema ypoka K 1 HAara o0pa3oBaTe/bHbIE
/o Yp Beero OHTPOJbHbIE PaKTH4YecKHue u3yuenus |Y
padoThbI padoTbI pecypcbl
ITepuonuueckuii 3akoH. [lepuonnueckas
1 CI/IfTeMI; XUMHYECKHX BJIeMI;HT(l)[B AN 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XI/IMI/I‘IGCKII?IX AIIEMEHTOB MEPBBIX TPEX 1 bubmorexa LHOK
PBRIX TP https://m.edsoo.ru/00adb6b6
MIEpPHOJIOB
Knaccudukanus 1 HOMEHKIIaTypa bubnuorexa [JOK

3 1 .

HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Bunsl xumMuueckoil CBA3U U TUIIEBI bu6mmoreka [IOK

4 N 1 .

KPHUCTAJUIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel mo teme

) «IToBTOpEHue u yriyOiaeHue 3HaHUM 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
Knaccudukanus XuMu4eckux peakuui no bubnuoreka [IOK

6 1 )
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHUYECKON pPEaKIINU.

7 [Tonsarue o FOME))FCHHBIX U TeTe orgHHHI)I( 1 bubmorexa HOK

P https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHATHE 0 XMMHUYECKOM PaBHOBECHH.

8 DakTOpPBI, BIUAIOIIKNE HA CKOPOCTh 1 bubnuoreka [IOK
XMUMHYECKON PEaKIMy U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH 1 bubmorexa [IOK

peaidl https://m.edsoo.ru/00adcade

10 Teopus 27IEKTPOIIUTUYECKON JUCCOLMALIUH. 1 bubnuoreka [IOK
CuJIbHBIC U CITA0BIC SIIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HonHuble ypaBHEHUS peaKIuit 1 bubmuoreka [JOK
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https://m.edsoo.ru/00add448

XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUU B

bubmuorexa [JOK

12 CBETE MPEACTABICHUI 00 IEKTPOTUTHICCKOMN https://m.eds00.ru/00add5d8
JTUCCOLIMAITUT

13 mpercrasaen o6 onexmporTMEOKO ubanorexa IOK
peA P https://m.edsoo.ru/00add8h2
JTUCCOLIUAITUT

14 [TonsaTHE O THIPOIU3E COCH bubmorexa HOK

AP https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK

15 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUH https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padora Ne 1. «Pemenue bubnnoreka [JOK
IKCIIEPUMEHTAIIbHBIX 33134 https://m.edsoo.ru/00addbfa

17 Onetrpommimeoran iccomat ubmiorera LIOK

P A HHAMIDL. https://m.edsoo.ru/00addecO
XVWMUYECKUE PEaKIUU B PACTBOPAX)»

18 OO6m1as XxapakTepuCTHKa rajJoreHOB. bubnuoteka [JOK
XUMHUYECKHe CBOWCTBA Ha ITPUMeEpE XJiopa https://m.edsoo.ru/00addfe2

19 xavimeckue caoiicrna, nomyene buGmnorexa LIOK

> TOIYH ’ https://m.edsoo.ru/00ade104
pUMEHEHHE

20 lonyaenme consmon xncaors, iy ubmorera LIOK

YT > 1Y https://m.edsoo.ru/00ade348
CBOICTBY»

M e B LOK
DCAKIHI, g P A https://m.edsoo.ru/00ade488
M30BITKE

29 OO6mmas xapakTepucTrka 3J1eMeHToB VIA- bubnuotexa [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AIOTpOTHBIE MO,HI/I(I)I/‘I.KaLII/II/I CepEL. Butmorexa [IOK

23 Haxosxenue cepsl 1 €€ COeTMHCHHI B

npupoae. XuMHUYECKUE CBOMCTBA CEPhI

https://m.edsoo.ru/00ade64a
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CepoBoaopoi, cTpoeHHE, GU3HUECKUE U

bubmuoreka [JOK

24 XMMHYECKUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHast KHUCIIOTa, GU3HIECKUE bubmuorexa [JOK

25 . ;

Y XMMUYECKUE CBOWCTBA, PUMECHCHUE https://m.edsoo.ru/00adea28
XVMUYECKUE PEaKlInH, JIeXkKallle B OCHOBE
MIPOMBIIIUICHHOTO CII0C00a MOJTyYeHUs CEPHOM bubmuorexa [JOK

26 ;

KUCIIOThI. XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYKarollen Cpeibl COeTMHEHUSIMU CEPhI
Briuncinenne MmaccoBoOi 101U BBIXOZA bu6mmoreka [IOK

27 .

HPOJIyKTa PEaKIUu https://m.edsoo.ru/00adec8a

28 rpymm Asor, paenpoctpanrnne » npupose ubmioera LIOK

PYTHIEL. > pacnpoctp © B IIPHPOAE, https://m.edsoo.ru/00adeea6
¢u3nUecKrue 1 XUMHYECKHE CBOMCTBA

29 AMMHaK, ero GU3nYecKue U XUMUYECKUE bubnnoreka [JOK
CBOMCTBA, MMOJYYCHUE U TIPUMEHCHUE https://m.edsoo.ru/00adf004

30 lonyeenme s, isyserme ro Bubmotera LIOK

i > 33 https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnnoreka [JOK
XUMHYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH aMMOHHSI B

32 KayecTBE MUHEPAJIbHBIX y100pEeHUI. bubnnorexka [JOK
XUMHUECKOE 3arps3HEHUE OKpYXKaroIei https://m.edsoo.ru/00adf518
Cpelbl COEeTMHEHUSMHU a30Ta

3 enor, guomcene nnitsecne ubmioera LIOK

e https://m.edso0.ru/00adf68a
CBOICTBa, MOJIy4EeHUE
w |Perememme bt paviorne BuGaonsa LOK
PAIBITEIY YAODPETH. 4TD https://m.edso0.ru/00adfc20
npUpoaHOii cpenbl hocharamu
35 Yraepon, paclipocTpaHEHHE B IPUPOJIE, bubnmoreka [JOK

busnyeckue 1 XuMUYECKHE CBONCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcupel yraepoaa, ux Gpusudeckue u
XUMHUYECKUE CBOMCTBA. DKOJIOTMYECKUE

bu6mmoreka [JOK

36 npo0JIeMbl, CBSI3aHHBIC C OKCHJIOM yTiiepoa https://m.edsoo.ru/00adfebe
(V)

37 VYronbHast KUCIOTA U €€ Coln bubmorexa [IOK

https://m.edsoo.ru/00ae006¢

38 'I:IFI[)(E)IJISIE:Eiza;rﬂii;£?1§04r$aT%zeCTBeHHa;I bubmorexa LHOK

. https://m.edso00.ru/00ae027e
peakiys Ha KapOOHAT-HOH
[lepBoHauaNbHBIE TOHATHUS 00 OPraHMYECKUX bubnnorexa [HOK

39 .

BEIIIECTBAX KaK O COCIMHEHHSIX YIIepoaa https://m.edso0.ru/00ae054e

40 Kpemnwuii u ero coenuuenus ubmiorexa [JOK

https://m.edso0.ru/00ae080a
1L omeepmmentasi st 10 Towe. BuSmorexa LIOK
N https://m.edso0.ru/00ae0bf2
«Baxxuelmme HeMeTaIbl ¥ X COSIMHEHUS

42 KonTtponbHas padora Ne3 o reme bubnuoreka [IOK
«BaxHelme HeMeTauIbl U UX COEIUHEHUS» https://m.edso0.ru/00ae0el18
OO6m1as XxapakTepuCTUKa XUMHUUECKIX
3JIEMEHTOB — METAJUIOB. MeTamnnyeckas bubmuorexa [JOK

43 .

CBSI3b M METAITMYECKAsT KPUCTAIITUYCCKAST https://m.edsoo.ru/00ae103e
pemérka. PU3nyYecKue CBOKMCTBA METAIIIIOB

4 Drextpoxmmmeckat pas nanprwer Bamorexa LIOK

https://m.edsoo.ru/00ae1156
METaJIOB
O6111e cnocoObl MOTYyYSHHsI METAJLIOB.

45 CnunaBbl. Beruucienust o ypaBHEHUAM bubnuotexa [JOK
XUMHUYECKHUX PEAKIINi, eCIIH OJHH U3 https://m.edso0.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB bubmorexa [IOK

https://m.edso00.ru/00ae1278

47 I1lemouHbIe MeTaIITBI bu6mmorexa [JOK
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https://m.edsoo.ru/00ael14b2

48 OKcubl U THAPOKCUIBI HATPUS U KU BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae14b2
49 [llenouno3eMeNnbHBIC METAJIIbI — KAIbLIHN 1 bu6mmoreka [IOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxknerinme coeIuHEHUS KaIbIIHAs bubmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CUCTEMAaTU3aIUs 3HAHHUI
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS BH6H_HOTeKa HOK
https://m.edso00.ru/00ae1886
53 HpelKTI/meCKaﬂ pabota Ne 6 o Teme bubnnorexa [HJOK
"YKECTKOCTh BOABI M METOMBI €€ yCTpaHEHHS " https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
>4 Adomummii https://m.edsg).ru/Oanch
55 AM@oTepHbIe CBOMCTBA OKCHIA U THUIPOKCUIA BH6H_HOTCKa 0K
https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edsg).ru/Oanld%
57 Oxkcupl, TuApPOKCU B U conn xkene3a (1) u bubnuotexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUM
o | pors % 7 e B 10K
«BaxkneHme MeTaIbl B KX COSAMHCHUS) https://m.eds00.ru/00ae3de8
Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX
o |Fns em oo 3 psrs s B LOK
Breramcinenns MaccoBOM JTOJIM BEIXO1a https://m.eds00.ru/00ae1750
MPOIYKTA PEaKIIuu
61 O00011eHre U cUCTEMaTU3ALNS 3HAHUI
62 KonTtponbHast pabora Ne4 o reme
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«Baxxuenime MeTayIbl U KX COCIUHEHUS

63 BemectBa u Marepuaisl B IOBCEIHEBHOMN 1 bubmumoreka [IOK

JKH3HH YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKaAIOIIEH 1 bubmuorexa [JOK

cpeibl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MuM B pELIEHUH SKOJIOTUYECKHUX 1 bubmmorexa [IOK

npodJeM https://m.edsoo.ru/00ae4270
66 PesepBurlit ypok. O600111eHNE U 1 bu6mmoreka [IOK

cUcTEMaTH3als 3HAHUI https://m.edso0.ru/00ae0dOa
67 PesepBHelit ypok. O60011eHNE U 1 bu6mmoreka [IOK

cUcTEMaTH3als 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepsHblil ypok. O60011eHNE U 1 bubnnorexa [HOK

CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC
Kox .
A — IIpoBepsiemble Npe1MeTHbIE Pe3yILTATbl 0CBOCHHS OCHOBHOI
pesyibraTa o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHusA
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUUECKUE TOHSATHS»
pPAacKphIBaTh  CMBICI OCHOBHBIX XHUMHUYECKUX [OHATHH: aToM, MOJIEKyJa,
XUMHUYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BEUIECTBO, CMECh (OHOPOIHAS
U HEOJHOPO/IHAs), BaJICHTHOCTh, OTHOCUTEbHASL aTOMHAsl U MOJIEKYJISIpHasl Macca,
11 KOJINYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas 0N XUMHYECKOTO
3JIEMEHTA B COCIMHEHHUH, MOJIIPHBIM 00bEM, XUMHUUECKas peaklus, KiIaccupuKaus
pEaKIuii: peakuu COCIMHEHUS, PEaKIUH pa3IoKEHUs, PEaKIUH 3aMelICHUs,
peakuuyu oOMeHa, 3K30- U SHJOTEPMUYECKHUE peaKIiH, TeMI0BOH 3P dEeKT peakuuu,
pacTBop, MaccoBasi 10JIs BemlecTBa (IPOIEHTHAsI KOHIICHTPAIIKsI) B paCTBOpPE
19 WIUTIOCTPHPOBATL B3aUMOCBA3L OCHOBHBIX XHMHYECKUX HOHATUHI U NPUMEHSTH ITH
MIOHSATHS TIPH ONIMCAaHUH BEUIECTB M UX MPEBPALICHUI
13 HCTIONL30BATE XUMHMUECKYIO CHMBOIMKY JUIL COCTABJICHHS dopmyn BemiecTB U
YPaBHEHUH XMMUYECKUX peaKI1ii
14 PaCKpBIBATh CMBICII 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
' ATOMHO-MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaAPO
1.5 OTIPENIeNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
16 KJIacCu(UIUPOBATh XMMUYECKHE PEaKIuH (IO YHCIY M COCTaBYy YYaCTBYIOIIUX B
peaKIMK BELIECTB, 10 TeII0BOMY 3 dekTy)
1.7 BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYHUCIISITH MACCOBYIO JIOJIIO XHMMHUYECKOTO 3JIEMEHTA 110 )OPMYJIe COSTMHEHUS,
1.9 BBIYHUCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 NPUMEHSTh €CTECTBEHHOHAYYHBIE METOBI MO3HAHUS — HaOJIO/IeHUE, M3MEpEHHE,
MOJICIUPOBaHKE, SIKCIIEPUMEHT (peasibHbI M MBICIICHHBIH )
2 ITo Teme: «BakHeiue npeacTaBUTEIN HEOPIraHUUYECKUX BEILIECTBY
21 PaCKpBIBATh CMBICIT OCHOBHBIX XUMHUYECKUX MOHATHH: OKCHJI, KMCIOTa, OCHOBAHHUE,
COJIb
29 OTIPEeNIeNATh MPUHAIJICKHOCTD BEIIECTB K OINMPENSIIEHHOMY KJIACCY COCIUHEHHH 10
dopmynam
2.3 KJIaCCU(UIIMPOBATh HEOPTaHUYECKUE BEILIECTBA
XapaKTepU30BaTh (OMUCHIBAThH) OOINE XHMHUYECKHE CBOWCTBA BEIIECTB PA3IUIHBIX
2.4 KJIACCOB, TMOJTBEPXAas ONHUCAHHE MPUMEPaMU MOJEKYJSIPHBIX — YpaBHEHHM
COOTBETCTBYIOINX XHMUYECKUX PEAKITHHA
25 IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX Ka4eCTBEHHOIO COCTaBa,
BO3MOXKHOCTH ITPOTEKaHUs XMMUYECKHUX MPEBPAILICHUHN B PA3IMUHBIX YCIOBHIX
26 ClIeZIOBaTh TpPaBWJIaM MOJb30BaHMUA XHUMHMYECKOH TMOCYyI0d U J1abopaTOpHBIM
000pyIOBaHUEM, a TaKKe MPaBHJIaM OOpalleHHs ¢ BEIIECTBAMU B COOTBETCTBHUH C




2.7

3.1

UHCTPYKLHUSMHU TI0 BBIIOJHEHHUIO JaOOpPAaTOPHBIX XHMMHYECKHUX OIBITOB IO
MOJIYYCHUIO W COOMpaHWIO Ta3000pa3HBIX BEMIECTB (BOJAOpOAA W KHCIOPOJaA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEACIEHHOM MACCOBOW JI0JIEM PAcTBOPEHHOIO
BEIIECTBa, IUIAHUPOBATh M  NPOBOAUTH XUMHUYECKHE OKCIEPUMEHTHI IO
pacro3HaBaHMUIO PACTBOPOB LIETOYEH M KUCIOT C IIOMOUIBI0 HHINKATOPOB (JTaKMYC,
dbeHondTanernt, METHIOPAHXK U IPYTHE)

MPOBOAMTDH PACUETHI MO YPABHEHUIO XUMUYECKON PeaKkIuu

ITo Teme: «llepuonuueckuii 3akoH U Ilepuoguueckass cucremMa XUMHUYECKUX
anementoB J[. WM. MenneneeBa. CrpoeHue artoMoB. XHUMHUYECKas CBS3b.
OKHCIIMTENIbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

PACKpBIBATh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSITHUN: SAPO aToMa, 3JIEKTPOHHBIN
CJIOM aroma, aTOMHas OpOUTalb, paJAWyC aTOMa, XUMHYECKasi CBsS3b, MOJSPHAS U
HEMOoJIsIpHasl KOBAJEHTHAsl CBS3b, 3JIEKTPOOTPULATEIbHOCTh, MOHHAS CBs3b, HMOH,
KAaTHOH, aHUOH, CTENIEHb OKUCIICHUS

3.2

KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHWYCCKUEC DJICMCHTBI

3.3

3.4

3.5

OMKCHIBATh M XapakTepu3oBaTh TaOnmuuHyro (opmy Illepuoanueckoil cucremsl
XUMHUUYECKHMX DJIEMEHTOB: Pa3jiMyaTh MOHATHS «TjaBHas moarpymnmna (Arpynmna)» u
«moboyHas noarpymnmna (brpymnma)y, «manbie» u «00bIINe) TePUOIbI

PaCKpPbIBATh CMBICII HepI/IOI[I/I‘{eCKOFO 3dKOHa I[I/I MeHneneeBa: ACMOHCTPUPOBATDH
IIOHMMaHHC HepI/IOIIPI‘IGCKOfI 3aBHUCHMOCTH CBOMCTB XMMHUYCCKHUX 3JIEMEHTOB OT HX
IIOJIOKCHUA B Hepnonnqecxoﬁ CHUCTEMC

COOTHOCUTH 0003HAYEHUS, KOTOphIe UMetoTcs B Tabmuie «llepuoauueckas cucrema
xuMmudeckux snemeHtoB .M. MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB U 3apsi sijapa, olliee 4ucio
AJIEKTPOHOB U PACIIPEAETICHUE UX M0 AIEKTPOHHBIM CIIOSIM)

3.6

OmnpeaAcCIATb CTCIICHb OKUCJICHUSA 3JICMCHTOB B 6I/IHapHI)IX COCAMHCHUAX

3.7

OMpCACIIATL BUO XHUMHYCCKOM CBSI3U (KOBaJ'IeHTHafl u I/IOHHaH) B HCOPraHMYCCKUX
COCOUMHCHUAX

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemiecTBO M XMMUYECKask pEaKLUsI»

11

PAacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKUX IOHATUN: PACTBOP, SJIEKTPOJIMTHI,
HEBJICKTPOJIUTHI, 3JIEKTPOJIUTUYECKAsT JUCCOLMALUS, PEaKIMU HMOHHOIO OOMEHa,
KaTajau3aTop, XMMHUYECKOE paBHOBecHE, oOpaTHMMble W HEOOpaTHUMbIE peakiuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE  PEAaKIUU, OKUCIUTEIb, BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTAHOBJIEHHE, aJUIOTPONHs, aM(pOTEPHOCTh, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, MOHHAs, METAJNIMYecKas), KpUCTaJuIM4YecKas pemeéTKa, CIUIaBbI,
CKOPOCTh XUMHUYECKOW PEaKIINH

1.2

1.3

HIITIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHYCCKUX MMOHSTHH U MNPUMCEHATH 3TU
TMOHATHS IPU OTIMCAHUUN BCUICCTB U UX npeBpameHHﬁ

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUYECKON TUCCOLMAIIMU KHUCIIOT, IIEJIoYeld U
COJICH, TIOJTHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIIMii HOHHOTO 0OMeHa

14

PaCKpPBIBATh CYIIHOCTb OKHCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ IOCPpCACTBOM




COCTAaBJICHHS 3JICKTPOHHOT'O OanaHca dTUX peaKLII/Iﬁ

1.5

IIPOBOJUTH PACUEThI 10 YPAaBHEHUIO XUMUYECKOU peaKkLuu

ITo temam: «HemeTasuibl 1 X coeUHEHUSI» U «MeTajlibl U UX COEINHEHUS

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEIU(PUICSCKHE XUMUYECKHE CBOHCTBA
OPOCTBIX M CJIOXKHBIX  BEIIECTB, MOJTBEPXKIas ONHUCAaHUE MpPUMEpPaMHU
MOJICKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLIU

2.2

2.3

2.4

COCTaBJIATH YpaBHCHHA peaKLII/Iﬁ, MOATBCPKAAOIUX CYII€CTBOBAHUC
TeHETUYECKOM CBSI3U MCXKY BCIICCTBAMM PA3JIMYHEIX KJIACCOB

IMPOrHO3UpPOBATH CBOICTBA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CIIeIOBaTh NpaBHJIAM IIOJb30BAHUS XHMUYECKOW MOCYHOH M 1a00paTOpHBIM
000pyIOBaHUEM, a TAK)XKE IIPABUIIaM OOpAIEHHsI C BEIECTBAMH B COOTBETCTBUH C
MHCTPYKIMSAMHU 110 BBIIIOJHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB IO
NOJIYYECHHUIO U COOMPaHMIO Ira3000pa3HbIX BEUIECTB (aAMMHUaKa M YIIIEKHCIIOTO Ta3a)

2.5

MPOBOAUTh PEAKUHUH, MOATBEPKAAIOIINE KAYECTBEHHBIA COCTAB Pa3JIMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOpUA-, OpOMHI, HOAMI, KapOOHaT,
docdar, cuamkar, cynbdpar, THUAPOKCUIAWOHBI, KATHOHBI aMMOHHS, HOHBI
M3YyYECHHBIX METAJUIOB, NPUCYTCTBYIOIIUE B BOJAHBIX PACTBOpPAX HEOPraHUYECKUX
BEILECTB

[To Teme: «Xumus 1 OKpyXkaromas cpeaa»

3.1

3.2

pPacKpBIBaTh CMBICH OCHOBHBIX XuMmuueckux noHstuid: [1/IK BemecTBa; koppo3us
METaJUIOB

MPUMEHATh OCHOBHBIE ONEPALMU MBICIUTENBHON JEATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHCHHE, OO0OOIIEHHWE, CHCTEMAaTHU3aIlMi0, BBISBICHUE TMPUYUHHO-
CJICZICTBEHHBIX CBSI3€U — JJISl U3Y4YEHUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLIUM;
€CTeCTBEHHOHAyYHbIE = METOAbI MO3HAaHUS —  HaOIMIOJAeHHe, U3MEpeHHue,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

1.2

[Ipenmer xumuu. Ponp XWMMUM B JKM3HHM 4YelOoBeKa. XUMHS B CUCTeMe Hayk. Tena u
BeliecTBa. PU3nUeCcKue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

[TonsTHe 0 MeToax Mo3HaHMs B XUMHH. YucThie BemecTBa U cMecr. CriocoObl pa3aeieHus
cMecel

1.3

14

ATOMBI 1 MOJIEKYIIBI. XUMHUUECKHE 371€MEHTHI. CUMBOJIBI XUMHUYECKUX 371€MEHTOB. [IpocThie
U CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUYEHUE
Xummueckas popmyina. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH TOCTOSHCTBA

coCTaBa BCIICCTB. OTtHocuTenbHas aromHas Macca. OTHOCHUTEIbHAS MOJICKYJISIpHAast Macca.
MaccoBas 1011 XUMHYECKOI0 3JIEMEHTa B COCTMHECHUH

1.5

1.6

1.7

2.1

Kommmuecto BemectBa. Mosib. MossipHas Macca. B3anMocCBs3b KOJIMYECTBA, MACCHI M YUCIA
CTPYKTYPHBIX €IUHUIL BelecTBa. Pacué€Tel Mo hopmynaM XMMUYECKHUX COCTMHCHUMA

dusnyeckue M XUMHUYECKUE SIBICHHA. XUMHMUYECKas peakuuss U e INPU3HAKU. 3aKOH
COXpaHEHHMsS MacChl BeHIeCTB. XHUMHUYECKHe ypaBHeHUs. Kiaccudukanms XuMHUECKUX
peakuuii (coeinHEeH s, Pa3IoKEHUs], 3aMelleH s, OOMEHa)

XUMHUECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCy/0H, ¢ mpaBuiaMu paboThl B
naboparopuu U TmpuéMamMu OOpalieHus ¢ J1a0opaTOpHBIM O0OPYHAOBaHHMEM, H3YyUCHHE U
onucaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKHUX BEILIECTB, HAOJIOJICHHE
¢usnveckux (IJIaBI€HHE BOCKA, TAasHUE JIbJa, pACTUpAHUE caxapa B CTYNKe, KUIICHHE U
KOHJIEHCAallUs BOJbI) M XMMHMYECKHX (TOPEHHE CBEYH, NPOKAJIMBAHHWE METHON MPOBOJIOKH,
B3aMMO/JICIICTBHE MeJla C KHCIOTOM) SIBJICHWH, HaONIOJIeHWEe W ONMCAHME IPU3HAKOB
MPOTEKaHMUsI XUMHUECKUX peakinid (pa3sioskeHHe caxapa, B3auMOJICHCTBUE CEPHOM KUCIOTHI
¢ xyiopugoM Oapus, paznoxenue ruapokcuga Meau(ll) mpu HarpeBaHuu, B3auMoelcTBHE
xene3a ¢ pactBopoM conu menu(ll), uzyuenue cnocoOoB paszzeneHus cMecei (C MOMOIIbIO
MarHuta, (QuIbTpOBaHWE, BBIMAPUBAHKE, AUCTIIUIALUS, XpomaTtorpadus), MpOBEICHUE
OYMCTKHM TIOBApEHHOM coNM, HAOIOJEHWE U ONMCAHUE Pe3yJIbTaTOB NPOBEICHUS OIBITA,
WUIIOCTPUPYIOIETO  3aKOH ~ COXPAaHEHMs]  MAacChl, CO3/laHUE  MOJENEH  MOJEKYIH
(1rapocTep>KHEBBIX )

Baxwneiimue MMPEACTAaBUTECIIN HCOPIraHNYICCKUX BCIICCTB

Boznyx — cmech razos. CocraB Bozayxa. Kuciaopon — 37€MEHT M IPOCTOE BELIECTBO.
Haxoxxnenue kuciaopoga B IpHpoje, (PU3MUECKHE M XUMHUYECKHE CBOICTBa (peakuuu
ropenusi). Okcunpl. [lpumenenue xucimopona. CrocoObl TOMYYEHHsT KHCIOpOAa B
nabopaTopud W TNpoMblluleHHOCTH. KpyroBopor kucimopoga B mpupone. O30H —
IUTOTPOTTHAS. MOTU(PHUKAIHS KHCIOPOaa

2.2

TennoBoit 3pdexT XuMuUUYecKkol peakluu, TEPMOXUMUYECKHE YpaBHEHHS, 5K30- U
SHAOTEPMHUUYECKHE peakUuu. TOIUIMBO: yrojib M METAaH. 3arps3HEHHUE BO3/yXa, YCHIICHHE
MApPHUKOBOTO 3P PeKTa, pa3pyLUIeHHEe 030HOBOTO CII0s

2.3

2.4
2.5

Bonopon — anemenT u mpocroe BemiectBo. HaxoxaeHue Bojoposaa B npupoze, puzndeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIOCO0BI MoTy4eHHs. KucnoTsl u conu

MossipHblii 00bEM ra30B. Pacy€Tbl 1o XUMHUECKUM YpaBHEHHSIM
®dusnueckue cBoiicTBa BOJbl. Boma kak pactBoputesb. PactBopbl. HachblllieHHBIE U




2.6

HEHACBIIIICHHBIE PacTBOPHI. PacTBOpUMOCTh BemiecTB B BOJe. MaccoBasi J0JsI BEIIecTBa B
pactBope. XuMHU4YeCcKre cBOCTBa BOAbl. OCHOBaHMS. POJb pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopot Bojsl B ipupojie. 3arpsisHeHUE MPUPOIHBbIX BoA. OXpaHa U OYHCTKA
MIPUPOIHBIX BOJ

Knaccudukanus wneopranuueckux coeauHenui. Oxcunpl. Knaccudukanus OKCHIOB:
coneoOpasywomue (OCHOBHBIC, KHCIOTHBIC, aM{QOTepHbIE) U HECOJIeo0pa3yroIue.
Homenknarypa okcujgoB. dusmueckre M XUMHUYECKHME CBOicTBa okcuaoB. [lomydenue
OKCHJIOB

2.7

OcHoBanus. Kiaccudukanus OCHOBaHWH: WIETOYM ¥ HEPACTBOPUMBIC OCHOBAHUSI.
Howmenknarypa ocHoBaHuil. @U3HMYECKUE U XMMUYECKUE CBOKMCTBA OCHOBaHMU. [lonyueHne
OCHOBaHUU

2.8

2.9

Kucnorsl. Knaccugpukanus kucinor. Homenkmnarypa xucior. Ouzndeckue U XUMHUYECKHUE
cBorictBa kuciot. Psg akruBHoctu MmetauioB H.H. bekerosa. [Tonyyenue kuciaiot

Comu. Homenkinarypa coseil. duszndeckue U XUMHUYECKHE CBoMcTBa cosieil. [lomydenue
coJier

2.10

211

3.1

3.2

3.3

I'eneTnyeckas cBs3b MCXKAY KilaCCaMH HCOPIraHUYCCKHUX COG,I[I/IHCHI/Iﬁ

XUMUYECKUN SKCIIEPUMEHT: KauyeCTBEHHOE OIpe/elieHHe COJEpKaHusl KHUCIOopoda B
BO3/yXe, IIOJIydeHHE, COOMpaHHe, paclo3HaBaHWE W M3yYCHHE CBOWCTB KHCIOPOJa,
HaOIo/IeHue B3aUMOJICHCTBUS BELIECTB C KHCIOPOAOM U YCJIOBUS BO3HUKHOBEHUS H
MpeKpamieHus ropenus (moskapa), o3HaKOMJIEHHE C oOpasllaMu OKCHUJIOB M OIHCAHUE HX
CBOICTB, MOJIy4eHUE, COOMpaHUe, pacliO3HABAaHUE U U3yUYCHHE CBONCTB BOJIOpoAa (TOpeHHe),
B3auMojeiicTBue  Bojgoporga ¢  okcuaoM  meau(ll)  (BO3MOXKHO — MCHOJIB30BaHUE
BUJICOMATEPHAIIOB), HAOIIOZCHHE O00pa3IOB BEIIECTB KOJIMYECTBOM | MOJb, UCCIIEOBaHUE
OCOOCHHOCTEH pacTBOPCHMS BEIISCTB C PA3JIMYHOW PACTBOPHUMOCTHIO, IPUTOTOBIICHUE
pPacTBOpPOB € OIpeneaEHHOW MaccoBOM JoJiell pacTBOPEHHOTO BEUIECTBA, B3aHMMOJCHCTBHE
BOJIbI C METAJUIAMU (HAaTpUEM U KajiblieM) (BO3MOXHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB),
OTIpe/IeNIECHUE PAaCTBOPOB KHCIOT U IIEIOYEH C MOMOLIBI0 WHIMKATOPOB, MCCIEIOBAHUE
00pa3IoB HEOPraHUIECKUX BEUIECTB Pa3IMIHBIX KJIACCOB, HAOIIOACHHE N3MCHECHUS OKPACKU
WHIMKATOPOB B paCTBOpaxX KUCIIOT U IIeNoueii, n3yuenue B3aumozenctsus okcuaa meau(ll)
C PacTBOPOM CEPHOM KHCIIOTHI, KHCIIOT C METAJJIAaMH, PEAKINI HEeHTpaau3aIuu, mojrydeHue
HEPAaCTBOPUMBIX OCHOBaHWM, BBITECHEHHWE OJHOTO MeTala IPYIMM U3 pacTBOpa COJIH,
pelIieHrne SKCIEPUMEHTATBHBIX 3a7ad Mo TeMe «BakHeWIMe KIacChl HEOPraHUYeCKHX
COEIUHEHUIN»

[Tepuonnueckuii 3akoH u [lepuonnueckas cucreMa XUMUYECKUX dieMeHToB 1. 1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUECKas CBA3b. OKUCIUTETbHO-BOCCTAHOBUTEIHHBIC
peakiumn

[lepBbie MOMBITKU KIACCH(PHUKAIUN XUMUYECKUX A1eMeHTOB. [[oHSATHE O TpyIax CXOIHBIX
9JE€MEHTOB (IIEJIOYHBIE W IIETOYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, WHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCUIBI U THIPOKCHUIBI

[lepmonnueckuit  3akoH. Ilepmoanueckas cucremMa XuUMHYecKMX dieMeHToB .U
MenneneeBa. KopoTkonepuoanas u aauHHonepuoaHas ¢opmsl [leproanyeckoil cucTembl
xumuueckux snemeHtoB .M. MenneneeBa. Ilepuoasl u rpynmbl. PU3NYECKUH CMBICIT
MIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI JJIEMEHTA

Crpoenue aromoB. CocTtaB aToMHBIX szep. M3oronbl. DnekTpoHbl. CTpoeHHE 31EKTPOHHBIX
o0onouek aTtomMoB TepBbIX 20 xumuyeckux saemeHTOB [lepmoamueckoit cucremsr [1.1.
MenpeneeBa. XapakTEPUCTUKAa XHUMHUYECKOTO JJIEMEHTAa 1[I0 €ro IOJOXEHUIO B
[Tepuonnueckoit cucreme .M. Menaeneera

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paJuyCa aTOMOB XUMHWYCCKUX J3JICMCHTOB, MCTAJINIMUYCCKHUX U




HEMETAJUTMYECKUX CBOMCTB MO TpymnnaM u nepuojamM. 3HaueHue lleproauyeckoro 3akoHa u
[Tepuoanuueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB U1 Pa3BUTHS HAyKU W mpakTuku. (..
MeHeneeB — y4EHBIN U IPakIaHUH

3.5

3.6

XumMuueckas CBSI3b. KoBanentHas (nonspHas u HETOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATEIbHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBsA3b

Crenenn okuciaeHusI. OKUCINTEIFHOBOCCTAHOBUTEIBHEIC PEaKIuu. HpOHCCCBI OKHCJICHUSA U
BoccTaHOBJICHUA. OKHCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHYECKUH OSKCIIEPUMEHT: HU3Y4CeHHE OOpaslloB BEIIECTB METAUIOB M HEMETAJIOB,
B3aMMO/JICIICTBIE THAPOKCHAA IIMHKA C PAacTBOpAMHU KHUCIOT U IIEJNOYel, MpOBEACHUE
OMBITOB, WJUIIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKIUN
(ropeHue, peakliuy pa3iokKeHHs, COeTUHEHNS)

9 KJIACC

Kox
1

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
BeniectBo u xumunueckas peakuusi. [lopropenue

11

1.2

1.3

1.4

1.5

Ilepnognueckuii 3akoH. llepuommueckas cucrema Xumudyeckux dnemeHtos ..
MenneneeBa. CtpoeHune aTtomMoB. 3aKOHOMEPHOCTHM B M3MEHEHHM CBOMCTB XMMHYECKHX
AJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaaus, KAIBLMI U UX COCJUHEHUN B COOTBETCTBUU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuondeckoil CUCTEME U CTPOEHUEM MX aTOMOB

CrpoeHue BemiecTBa: BHIbl XMMHYECKOM CBSI3U. THIIBI KPHUCTANIMYECKMX PELIETOK,
3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTAIMYECKON PEIIETKU M BUJA XMMHUYECKON
cBsa3u. Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKMX BELIECTB (MEXAyHapoJgHas U
TpUBUAJIbHAsA). XUMHUUYECKHE CBOMCTBA BELIECTB, OTHOCALIMXCS K pa3jIMYHBIM KJlaccam
HEOPraHUYECKUX COEANHEHUN, TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILECTB

Knaccugukanus XuMHUECKUX peakLUui MO pa3IMyHbIM MpU3HAKaM (II0 YHCIY U COCTaBy
YYaCTBYIOIIMX B pPEaKlMU BEIIECTB, MO TEMJIOBOMY 3((eKTy, Mo HU3MEHEHUIO CTereHeil
OKHCIICHUSI XUMMUYECKHUX 3JIEMEHTOB, 110 OOPaTUMOCTH, MO YYACTHIO KaTaau3aTopa). JK30- U
HHIOTEPMUYECKUE pEeaKlUH, TEepMOXMMHUYECKHEe ypaBHeHHUdA. lloHATHE O CKOpOCTH
XUMHUYECKON PEAKINU

[TousTue 00 O6paTI/IMBIX 151 HCO6paTI/IMLIX XUMHYCCKUX PCAKIUAX. IIoHnsTHE O TOMOI'€HHBIX
N ITCTCPOrCHHBIX PCAKIUAX. IlousTHE 0 XMMHYECKOM PAaBHOBCCHHU. q)aKTopBI, BIIMAOIINEC HA
CKOpPOCTHb XUMHYECKOMN PCaKnn U MOJIOKCHUC XUMUYICCKOTO PaBHOBECHU

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pc€aknuuu, SHGKTPOHHLIPJI 0aJaHC OKHCIHMTEILHO-

BOCCTaHOBHUTEIbHOU pCaKknuu. CocraBieHne ypaBHeHI/Iﬁ OKHCIIUTCIBbHO-
BOCCTaAaHOBHUTCIIbHBIX peaKIII/Iﬁ C UCITIOJIB30BAHUEM MCTOAA SJICKTPOHHOTI'O OanaHca

1.6

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DJNEKTPOJIUTHI U HEIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MeXaHn3M IUCCOLMALUU BELIECTB C PA3NMYHBIMH BHJAMHU XUMHUYECKOH CBS3H.
Crenenp nucconumanuu. CuibHblE M clladble AJIEKTPONUTHI. Peaknuum HOHHOTO OOMeHa.
VYcioBust mpoTeKaHWsl peakUuid HMOHHOTO OOMEHa, MOJHBIE U COKpallEHHBIE HOHHBIE
ypaBHeHUs peaknuii. CBOWCTBAa KHCIOT, OCHOBAaHWW W COJIEW B CBETE MPEICTaBICHUN 00
ANIEKTPOJINTUYECKONW aucconranny. KadecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOIU3E COJIEN

1.7

XUMHYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KPUCTAJUTMYECKUX PEMIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura M ammasza), CIOKHBIX
BEIECTB (XJIOpUJA HATPHS); UCCIAEAOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIuu
OT BO3JICUCTBUS pa3jMuYHBIX (DAaKTOPOB; HCCIENOBAHUE DIIEKTPOIMPOBOTHOCTH PACTBOPOB




2.1

BEIIIECTB, MPOIECca JUCCOLUAIMU KUCIOT, Ieoueid u coliel (BO3MOXKHO HCIOJIh30BaHUE
BUICOMATEPHAJIOB); TPOBEJACHUE OIBITOB, WILIIOCTPUPYIOIIUX TPU3HAKU TPOTCKAHUS
peakiuii MOHHOTO oOMeHa (0Opa3oBaHUE OCajKa, BBIJCICHHE ra3a, oOpa3oBaHUE BOJbI);
OMBITOB, WIIIOCTPUPYIOIIUX TPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX — PEaKIHA
(ropeHue, peakiuu pa3iokKeHUs, COSAMHCHHUS ); PACIIO3HABAHUE HEOPTAaHMYECKHUX BEIIECTB C
MIOMOIIBI0 KAYECTBEHHBIX PEAKIIMI HA MOHBI; pEIICHHE SIKCIICPUMEHTAIbHBIX 3a71a4

HemeTamisr u ux COCOAUHCHUA

OO6mass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOECHHS AaTOMOB, XapaKTEpHbIE
crenieHn OkucieHus. CTpoeHne U (PU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJopa (B3auMOJACHCTBUE ¢ METaJlJIaMH, HEMEeTallllaMH,
miesioyamu).  XsopoBogopoa. CoisiHas KHUCIIOTa, XMMHUYECKHE CBOMCTBA, MOJIyYCHHE,
npuMeHneHnue. JlelicTBue XJiopa W XJIOPOBOJOpPOJAa Ha OpPraHM3M uesioBeka. Baxkueiimue
XJIOPHUbI U UX HAXOXKJACHHUE B IPUPOJIEC

2.2

OO6mass xapaxkrtepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U pU3n4ecKrue CBOMCTBA MPOCTHIX BEIECTB —
KHUCIIOpOJla M cepbl. AJIIOTPOIHbIE MOAM(PUKAIMM KHUCIOPOAAa U Cepbl. XUMHYECKUE
cBoiicTBa cepbl. CepoBOJOPOA, CTpOeHHE, (pU3nUecKre U XUMUYecKue cBoicTBa. OKCUABI
Ceppl Kak TMPEACTAaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTa, (QHU3UYECKHE W
XMMHUYECKHE CBOMcTBa (00lIMe Kak MpeAcTaBUTENs Kiacca KHCIOT U creuupuuecKue).
XUMHYECKUE PEaKIUH, JISKAIINe B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOIy4eHUs] CepHOU
kucinotsl. Ilpumenenne. Conu cepHON KHCIOTHI, KaYeCTBEHHAs! peaklus Ha CyJib(aT-HOH.
Haxoxnenue cepbl U €€ coelMHEHUN B Npupoje. XUMUYECKOE 3arpsi3HEHUE OKpYrKarolei
cpelbl COCIMHEHHUSMM cepbl (KUCIOTHBIE AOXKIHU, 3arpsA3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro MPeA0TBpalleHUs

2.3

2.4

2.5

OOmast xapakrepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUs. A30T, pacHpOCTpaHEHUE B HpHUpone, (U3NYECKUE U
XUMHUYeckre cBoicTBa. KpyroBopor aszora B mnpupoge. AMMHAK, e€ro (u3ndyeckue Hu
XUMHYECKHE CBOMCTBA, MoJydyeHHEe M npuMeHeHue. Coium aMMOHMS, UX (U3HYECKUE U
XUMHUYECKHE CBOMICTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha MOHbl aMMOHMS. A30THas
KHCII0Ta, €€ ToiyyeHue, (pu3nuecKkue U XMMHUUecKUe CBOMCTBa (00IIMe Kak MpeIcTaBUTeNs
KJlacca KUCIoT U cneurduyeckue). Micnoab3oBaHne HUTPATOB U COJICH aMMOHHUS B Ka4eCTBE
MUHEPATBHBIX y100peHui. XUMHUYECKOE 3arpsA3HEHHE OKPYKaIOIIEH cpeibl COeTUHEHUSIMU
a30Ta (KUCIOTHBIE JOXK/HU, 3arpsi3HEHNE BO3/1yXa, TOUBBI U BOJJOEMOB)

®ocdop, amnorponHsle Mogudukanuu dochopa, puznyeckrue M XMMUYECKHE CBOICTBA.
Okcun dochopa(V) u dochopnas kuciora, Guznueckue W XUMHUECKHE CBOWCTBA,
nonydenue. Mcnonp3zoBanue ¢pocdaToB B kKauecTBe MUHEPAIBHBIX YA00peHUN

OO6mass xapaktepuctuka dmeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble  CTENEHH  OKHUCIEHUS.  YIJepoJ,  aJIOTPONHbIE  MOJU(UKALNH,
pacmpocTpaHeHHe B TpHpojae, (PHU3NYECKUE U XUMHYECKHE CBOWCTBA. AJCOpOIus.
Kpyrosopor yriepoga B mpupoae. Okcuubl yriaepoja, ux (Qu3nyeckue M XUMHUYECKHE
CBOICTBa, NIEHCTBUE HA XUBHIE OPraHU3MBI, TOTYYEHHE M MpPUMEHEHHE. DKOJIOTHYECKHE
npoOJeMbl, CBsi3aHHBIE ¢ OKcuaoM yriepona(lV); rumoresa TIOOATHHOTO TOTETUICHHS
KIIUMaTa; TapHUKOBBIM 2(QekT. VYronpHas KucioTa u €€ conu, UX QU3NYECKUue U
XUMHNYCCKUEC CBOfICTBa, MOJIY4YCHHUE U IMMPHUMCECHCHUC. KauectBennas pC€aKknuug Ha Kap6OHaT'
noHbl. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIHCKOM
XO035IUCTBE

2.6

HepBOHa'-IaJ'II)HI)Ie MOHATHSA 00 OpraHNYC€CKUX BCHICCTBAX KaK O COCAMHCHHAX YIJICpoaa
(MCTaH, OTaH, 3TUJICH, AlCTUJICH, 3TAHOJI, TIMOCPUH, YKCYCHas KI/ICHOTa). Hx coctaB u
XUMHYCCKOE CTPOCHHUC. IToHsTHE O OHMOJIOTMYECKH Ba’KHBIX BCIICCTBAX: XHpPaAX, 6em<ax,




YIJIICBOJAaX — W HUX POJIM B KHU3HU YCJIIOBCKA. MaTepI/IaJIBHOG CAWHCTBO OpPraHUYCCKUX H
HCOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IMOIY4YEHHE M IPUMEHEHUE.
Coenunenuss kpeMHust B npupone. OOmue npencraBieHus o0 okcujae kpemuus(1V) u
KpemMHUeBOM  kucnore. CuiMKaThl, MX  HUCHOJb30BaHUE B  OBITY, MEIUIMHE,
MPOMBILIUICHHOCTU. Ba)kHellme CTpoUTeNbHbIE MaTepualbl: KEpaMHKa, CTEKJIO, LIEMEHT,
0etoH, xene300eToH. [Ipodaembl 6e30MacHOr0 MCIOIB30BAHUS CTPOUTEIBHBIX MAaTEPHAIOB
B IIOBCEAHEBHOM )KU3HU

2.8

XUMHUYECKUH SKCIEPUMEHT: H3y4eHHe OOpas3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCJIOTBI; NTPOBEACHNE KaYeCTBEHHBIX PEaKLUi Ha XJOPHJ-UOHBI M HAONIOJIEHHE
NPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpakaroue (Gpu3nyecKkue U XMMUYECKHE CBOWMCTBA
rajJloreHOB M UX COEAMHEHMH (BO3MOXXHO  HCIOJb30BAHHWE  BHUJEOMATEPHAIIOB);
O3HAKOMJICHHE C 00pa3liaMy XJIOPHUIOB (TFaJIOTeHUIOB); O3HAKOMJICHHE C 00pasliaMu Cepbl U
e€ coelMHEHUsIMU (BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEpUAIIOB); HAOIIOJEHUE Ipoliecca
o0yrnuBaHus caxapa IOJ JEHCTBUEM KOHLIEHTPUPOBAHHOM CEPHON KHUCIOTHI; M3y4eHHUE
XMMHUYECKHX CBOWCTB pa30aBI€HHON CEpPHOM KMCIIOTHI, IPOBEIEHNE KaueCTBEHHOM peakiuu
Ha cynb(haT-uOH W HAONIO/ICHHE NIPU3HAKa e€ IPOTEKaHHs; 03HAKOMIICHHE ¢ (PU3NIECKUMHU
cBoiicTBaMM  a3ota, (ochopa MU HMX COCOTUHEHHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), O0Opa3mamMu a30THBIX ©  (GocPOpHBIX yIOOpPECHHI, TOIydYeHHE,
coOMpaHue, paclo3HABAHWE M H3y4EHHE CBOMCTB aMMMaKa; MPOBEAECHUE KaueCTBEHHBIX
peaknuii Ha MOH aMMOHHUS W (ochaT-HOH M U3YyUEHHE TNPU3HAKOB HUX TNPOTEKAHUS,
B3aUMOJICHICTBUE KOHLIEHTPUPOBAHHOM  a30THOW KHCJIOTBI C MeAbl0  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB); H3YYEHHE MOJENIEH KPUCTAIMUECKUX pPELIETOK
anMaza, rpaduta, QymiepeHa; O3HAKOMJIEHHE C IPOLECCOM aACcOpOLMHM PAaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM IPOTHUBOra3a; IOJy4yeHHUE, cOOMpaHue,
pacro3HaBaHWE€ M H3Y4YEHHE CBOWCTB YIJIEKHUCIOrO Tra3a; IPOBEIEHUE KayeCTBEHHBIX
peakuuii Ha KapOOHaT- W CHJIMKAT-MOHBI M U3YyYEHUE IPU3HAKOB HUX IPOTEKAHUS;
03HAaKOMJICHHE c IIPOLYKIMEN CWJINKaTHOMN IIPOMBIIIJIEHHOCTH; pelieHne
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHelne HeMeTallIbl U X COeTMHEHUS»

Mertamisl 1 uxX COCIMHCHUA

3.1

OO0m1ast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX MOJIOXKEHUS
B [leproanueckoil cucteme XumMudeckux 3ieMeHToB [ M. MenneneeBa u CTpOCHHsI aTOMOB.
Crpoenne metamioB. Metaumueckas CBsA3b U METAIIIMYECKAsl KPUCTAUINYECKas pelIETKa.
DNEeKTPOXUMHUYECKHUH Psil HAIPSHKEHUH METaIJIOB

3.2

®dusnueckue U XMMHUYECKHE CBOMCTBA MeTaioB. OOmIMe CrocoObl MOTyYeHUs METaJIOB.
[ToHsATHE O KOPPO3UH METAJIOB, OCHOBHBIE CHOCOOBI 3aLIUTHI UX OT Koppo3uu. CriiaBbl
(cTanb, YyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH

3.3

3.4

[I{erounble MeTaUIBL: MOJIOKEHUE B lleprogudeckoil cucTeMe XMMHYECKMX 3JIEMEHTOB
.. MeHnneneesa;, CTpoeHHE HX aTOMOB; HaxoxAeHHEe B Ipupone. Dusmyeckue u
XUMHYECKHE CBOMCTBA (Ha mpumepe HaTpus W Kanus). OKCUABI U TUIPOKCHUABI HATpUS U
kanusd. [IpuMeHeHne MEenoYHbIX METaUIOB U UX COCIMHEHUN

[[{enouHo3emenbHbIE METAITBI MArHUHM U Kajdblui: nojoxxenue B [lepuoandeckoil cucreme
xuMudeckux annemeHToB .M. MenzaeneeBa; cTpoeHHE UX aTOMOB; HaXOXKJIECHHUE B MIPUPOJIE.
®du3nueckue M XUMUYECKHE CBOMCTBA MarHusi M Kaiblus. BaxHelme coeauHeHus
KaJIbIHsl (OKCHJI, THAPOKCHU/I, coJn). JKECTKOCTH BOJBI U CITOCOOBI €€ ycTpaHEHHUS

3.5

AmtomuHui: nonoxenue B [lepuonmdeckoil cucremMe XuMUueckux ayemeHToB J[.U.
MeHnpeneesa; CTpOCHUE aTOMa; HAXOKIACHKUE B IIpupoie. Pusnueckue U XMMUYECKHUEe CBOWCTBA
amoMUHuUs. AMGoTepHbIe CBONCTBA OKCHA U THAPOKCHIA AITFOMUHUS

3.6

Keneso: mnosnoxenne B Ilepuomuueckoil cucTteMe XUMHUYECKHUX dneMmeHToB JI.W.




MeHnieneeBa; CTpOGHHE aToOMa; HaXOXIeHHE B mpupoze. PHU3MUECKHE U XMMUYECKHE
cBorcTBa kene3a. Oxcupwl, ruapokcuabl U comu kenesa(ll) u xenesa(lll), ux cocras,
CBOMCTBA U NOJIyYEHUE

3.7

XUMHYECKUN HSKCHEPUMEHT: O3HaKOMJIEHHWE ¢ oOpa3llaMM METaUIOB W CIUIaBOB, UX
(U3UYECKUMH CBOWCTBAMH; H3YYCHHE PE3yJbTaTOB KOPPO3UU METaLIOB (BO3MOYKHO
WCIIOJIb30BaHNE BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA KalbIUs W
HaTpHUsl ¢ BOJION (BO3MOYKHO HCITOJIb30BaHHWE BHACOMATEPHAJIOB); MCCIICIOBAHHE CBOMCTB
JKECTKOW BOJBI; MpOIECCAa TOPEHMs XKejle3a B KHUCIOpoJe (BO3MOXKHO HMCIOJIb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB TPOTEKAHHWS KAYECTBEHHBIX pEaKIui Ha HOHBI (MarHwusl,
KabIus, amoMuHus, nuHka, xenesa(ll) u xenesa(lll), menu(ll); Habmronenue u onucanue
MIPOIIECCOB OKpaIllMBaHWs IUIAMEHW HMOHAMHM HATpHUs, Kajdusd M KaibIUs (BO3MOXKHO
UCIIONIb30BAaHUE BHUACOMATEPUATIOB); HUCCIEOBaHHE aM(OTEPHBIX CBOMCTB THUAPOKCHIA
QTIOMUHUST M TUAPOKCUIA LHMHKA, PEIICHHWE OHKCIECPUMEHTAIBHBIX 3a7ad M0 TeMe
«Baxxueume MeTajlIbl U KX COCOUHEHUS

XHUMHS ¥ OKpYXKarolas cpena

4.1

HoBeie Marepuanbl M TexHOJIOTMU. BemiectBa M Marepualibl B NOBCEIHEBHOW JKM3HU
yesoBeka. XUMHUS U 370poBbe. be3omacHoe HCHOJIb30BaHHWE BEIIECTB UM XMUMHUYECKHX
peakiuii B ObiTy. [lepBasi TOMOIIb TPU XUMHYECKUX 0XKOTaX M OTPaBICHUSIX

4.2

OCHOBBI 9KOJIOTMYECKON I'PaMOTHOCTH. XMMHMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelsl
[IAK. Ponp XuMuum B pelIEHUU 3KOJOTMYecKuX mpoodsieM. IlpupoaHbie HCTOUHMKHU
yIJI€BOAOPOAOB (yrojib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NEPEepadOTKU, UX POJb B
OBITY U IPOMBILIIIEHHOCTH

4.3

XUMHYECKUH SKCIIEPUMEHT: U3ydyeHue o0pa3lioB MaTepuajoB (CTEKIIO, CIUIaBbl METAJIOB,
HOJMMEPHbIE MaTepUaIbl)




ITPOBEPAEMBIE HA OI'S 1O XUMHWHU TPEBOBAHUSI K PE3YJIBTATAM OCBOEHMS
OCHOBHOMH OBPA3OBATEJIBHOH ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O

OBPA3OBAHUA

Koxa
NpoBepsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
0CBOEHNSI OCHOBHOI 00pa30BaTeIbLHON NPOrPaMMbl OCHOBHOI'O 00111€T0
o0pa3zoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O TMO3HABAaEMOCTU SIBICHUW MPUPOIBI, MOHMMAaHHWE OOBEKTHBHOM 3HAYMMOCTH
OCHOB XMMHYECKOM HaykM Kak o0O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMIIOHEHTa OOmIeld KyJAbTyphl U TPAKTHYECKOW IESATEIHHOCTH 4YelOBeKa B
YCIIOBHSIX COBPEMEHHOIO OOILECTBa; MOHMMAHUE MECTa XMUMHU CPeau APYrux
€CTECTBEHHBIX HAYK

1.2

1.3

0 HAY4YHBIX MCTOJAaxX IIO3HAHWUA, B TOM HYHCIIC OKCICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX MCTOAAX MCCICIHOBAHUA BCHICCTB W HU3YUCHUSA XUMHYCCKUX
peaKHI/II;'I; YMCHHUE HCIIOJIB30BAaTh MOACIIN JIA 0OBSCHCHHS CTPpOCHUSA aTOMOB H
MOJICKYII

0 cdepax mpodeccCHOHAIBHON ESATENBHOCTH, CBSI3aHHBIX C XHUMHEH U
COBPEMCHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHDKCHUSX XHMHUYECKOMN
HAyKH, YTO TO3BOJIUT OOYYArOIIUMCS pacCMaTpUBAaTh XHUMHIO Kak cdepy CBOCH
Oyaymieli npodecCHOHANBHON JESITeIbHOCTH W CHENIaTh OCO3HAHHBIA BBIOOD
XMMHHU KaK MPOQUIBHOTO MpeaMeTa MPH Mepexo/ie Ha YPOBEHb CPEAHEr0 OOIIEro
oOpa3zoBaHHs

Bnanenue CHCTEMOM XWMHYECKHX 3HAHUH M YMCHHUEC NPUMCHATL CHUCTEMY
XHUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!

2.1

BOKHEHUIINE XUMUYECKHE TOHATUSA: XUMHUYECKMM DSJIEMEHT, aToM, MOJIEKYJIa,
BEIIECTBO, MIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAsA U HEOJHOPOJHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAsl U MOJIEKYJISIPHAsE MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHas Macca, MOJISIPHBIA 00BEM, OKCHJ, KUCIIOTA, OCHOBAHUE, CONb (Cpe/Hss),
XUMHUYECKAsl PEaKLMsl, pPEaKUUU COCIUHEHUS, DPEAKIUM Pa3JIOKECHUS, PEAKIUU
3aMeIleHUs], peakuuu oOMeHa, TemioBol »(QeKkT peakuuu, 5K30- U
SHAOTEPMHUUYECKHUE DPEAKIUH, PACTBOP, MAccoBas JOJII XMMHYECKOIO JJIEMEHTa B
COCIMHEHUH, MAacCcoBasl J0JI1 U NPOLICHTHAs KOHLIEHTPAlLMs BELIECTBA B PACTBOPE,
A0pO aToMa, JJEKTPOHHBIM CJIOM aroma, aTroMHas OpOWTalb, PagUyC aToMa,
BaJICHTHOCTD, CTEIIEHb OKMCIIEHUS, XMMHUYECKas CBs3b, DJIEKTPOOTPULIATEIBLHOCTD,
MIOJIIpHAsl ¥ HETOJISIPHAs KOBAJIECHTHAs CBA3b, HOHHAS CBS3b, METAITINYECKAS CBA3b,
KpHCTaJUIn4ecKas: permérka (aToMHas, MOHHAs, MeTalUIMYecKas, MOJIEKYJspHast),
VWOH, KAaTHUOH, AaHHWOH, OJIEKTPOJIUT M  HEDJIEKTPOJUT, DIIEKTPOJIUTHYECKAS
JMCCOLMALIUS, PEAKIMH HOHHOTO OOMEHa, OKHCINUTEeIbHO-BOCCTAaHOBUTEIbHBIE
peakuuy, OKHUCIHTENb M BOCCTAHOBUTENb, OKHUCIEHHME M BOCCTAHOBJICHHUE,
ANIEKTPOJIM3, XHMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpAaTUMbIE pPEAKIUH,
CKOPOCTh XUMUYECKON peakiuu, katanusarop, I 11K, koppo3us MeTauioB, CILIaBbl

2.2

2.3

OCHOBOIIOJIATalOIINe 3aKOHBI XUMHH: 3aKOH COXPAHEHHUs MacChl, MEPUOINICCKUI
3akoH /.M. MeHeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJpo

TEOPUM XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUs, TEOpUS DIEKTPOIUTHUECKOMN
JTACCOIAAIIN

3.1

Brnanenne ocHoBaMHM XUMHUYECKOM T'paMOTHOCTH, BKJIFOYAIOIISH:
YMCHHUC IPABHUIIbHO HCIIOJIB30BATh HM3YYCHHBLIC BCIICCTBA M MATCpPHUAIIbI (B TOM




quciae MHHEpaJbHbIE YAOOpEHHs, METAJIbl U CIUIaBbl, MPOAYKTHI MEpepadbOTKU
MIPUPOIHBIX UCTOYHUKOB YTIIEBOAOPOIOB (YIS, IPUPOIHOTO Ta3a, HEPTH) B OBITY,
CEJIbCKOM XO3SHCTBE, HA MPOU3BOJCTBE U MOHMMAHHUE 3HAYCHUS >KUPOB, OCIKOB,
YIJIEBOIOB JIJIsl OPTaHW3Ma YEJIOBEKa; YMEHHE IPOTHO3MPOBAThH BIIMSHHUE BEIICCTB
U XMMUYECKUX TPOIECCOB HA OPTaHM3M YEIOBEKA U OKPYKAIOUIYIO MPHUPOIHYIO
cpeny

YMEHHE HMHTETPUPOBATh XMUMHYECKHE 3HAHUS CO 3HAHUSAMH JPYTUX Y4eOHBIX

3.2
MIPEeIMETOB
HaJIM4YUe OMbITa PAOOTHI C PA3IMYHBIMA HCTOYHUKAMH HH(DOPMAIMH 1O XUMHH
3.3 (Hay4Has U Hay4YHO-TIOMYJISipHAsl IUTEPATypa, CIOBAPH, CIIPABOYHUKU, UHTEPHET-
pecypcbl)
yMeHHE O0OBEKTUBHO OIICHUBATH MHPOPMAIUIO O BEIIECTBAX, X MPEBPAIICHUIX U
3.4 MPAKTUYECKOM NPUMEHEHWU M YMEHHE HCIIOJIb30BaTh €€ sl peuieHus: y4eOHO-
MO3HABATENIBHBIX 33144
Brnagenne ocHoBaMHM TOHATHHHOTO ammapara ¥ CHMBOJMYCCKOTO S3bIKA XUMHH
4 JUIS cOCTaBlieHUs (OpMyNl HEOPTaHMYECKHUX BEIIECTB, YPAaBHEHUN XMMHUYECKUX
peaknuii; ocHoBaMu xuMmudeckoil HomeHKIaTypsl (IUPAC u TpuBHaibHON)
YMenue 0OBACHATH CBS3b MOJOXKEHUS sieMmeHta B [lepuoguueckoi cucreme c
5 YHUCIIOBBIMA XAPAKTEPUCTHKAMH CTPOCHHUS AaTOMOB XUMHYECKHX JJIEMEHTOB
(coctaB u 3apsp sapa, olliee YKCiIo 3JIEKTPOHOB), paclpeesieHueM AIEKTPOHOB
10 SHEPTeTUYCCKUM YPOBHSM aTOMOB MIEPBBIX TPEX MEPHOJIOB, KATUS U KAJIBIIHSI
[IpencraBieHre 0 MEPHOIUICCKON 3aBUCIMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB
5 (paguyc aTroma, 3JEKTPOOTPUIATENILHOCTH), MPOCTHIX U CIOXHBIX BEHIECTB OT
MOJIOKEHUs 31eMeHTOB B llepumonnueckoil cucreme (B MalblX NEpUOAAX U
TJIaBHBIX MOATPYNNax) U 3JEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMHUYECKUE FTTEMEHTHI
7.2 HEOPraHUYEeCKHEe BEIIeCTBA
7.3 XUMHUYECKUE PEAKIINH
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTh M CTEIICHb OKHMCIICHUSI XHMHUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BH/JT XUMHYECKOU CBSI3U M THUIT KPUCTAIUTMYECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PAacTBOPax BEMIeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh U BOCCTAHOBUTEIT
9 YMeHue xapakTepu3oBath (PU3HMUECKUE U XUMUYECKUE CBOMCTRA:
9.1 MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOM, TpaduT, aama3, KpeMHHUH, a3or,
dbocdop, cepa, XJI0p, HATPHUH, KK, MATHUN, KaJIbIIUMA, aJTFOMUHHM, JKEJIE30)
CIIOKHBIX BEMIECTB, B TOM 4YHCJICE HMX BOJHBIX pAcTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPOI, CEPOBOJOPOJ, OKCHABI M TUAPOKCUAbl MeTainoB |-IIA rpymm,
9.2 amomunnsi, memu (1), nunka, xenesa (11 u 1), oxcuner yraepoxga (I u V),
kpemuus (1V), azora u ¢ocdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30TuCTas, a30THas, (hochopHas, yrojbHasi, KpeMHHEBasI KHCJIOTA U MX COJIH)
MPOTHO3MPOBATh W XapaKTEPH30BATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX
9.3 cocTaBa W CTPOCHHMsS, MPHMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOICTB,
BO3MOXXHOCTh TIPOTEKAHUS XUMUICCKUX MTPEBPANICHUI B PA3JIMYHBIX YCIOBUSIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIC M HOHHBIC YPABHEHHUS PEAKITUI, B TOM YHCIIC:
10.1 peakIuiit HOHHOTO OOMeHa




10.2

OKHUCINUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

WUIIOCTPUPYIOIIMX ~ XMMHUYECKHME CBOMCTBA M3YyYEHHBIX KJIAcCOB  (IpyIm)

103 HEOPraHUYECKHX BEIECCTB

10.4 MTOATBEPIKIAIOIINX TCHETHYECKYIO B3aMMOCBSI3h MEXTY HUMHU

11 YMeHne BBIYUCIATH (IPOBOIUTH PACUEThI):

111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO JOJIIO
XAMHUYECKOI0 3JICMECHTA B COCAUHCHUH

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB

114 10 YpaBHEHUSM XUMHUUYECKHX PEAKIIMNA M HaXOAHUTh KOJUYECTBO BEIIECTBA, 00BEM
Y MacCy peareHTOB WM NPOJAYKTOB PEeaKIuu

12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMH METOJaMH HAyYHOIO T[O3HAHUsA (HAOJIOICHWE, HW3MEPCHHE,

12.1 AKCIIEPUMEHT, MOJCIUPOBAHKE) MPU U3YUYEHUU BEIIECTB U XUMUYECKUX SBICHUII;
yMeH#e chopMyITHUpOBaTH IPOOIEMY U IPEUIOKHUTH ITYTH €€ PeIICHUS

12.2 Oe3omacHOil paboOThl ¢ XWMHUYCCKUMHU BEIISCTBAMH, XHMHUYECKON TOCYIOH u
J1a00paTOPHBIM 000PYI0BaHUEM
npaBujiaMyd  0€30MacHOTO OOpalleHWs C BEIIECTBAMHU, MCIOJIb3yeMbIMU B
MMOBCETHEBHOW JKM3HU, MPABUJIAMHU TIOBEJACHHS B LEIAX COCPEIKCHHS 3I0POBbS H

12.3 OKpY>Karolllel MPUPOAHOMN Cpe/ibl; IOHUMaHUE BpeJa (0NacHOCTH) BO3ACHCTBUS Ha
KUBBIE OpPraHU3Mbl OINpPEAETAEHHBIX BEIIECTB, CIOCOOOB YMEHBIIECHUS H
MPEAOTBPAIIEHUS UX BPEIHOTO BO3ACHCTBUS

13 Hanuumne mpakThyeckrxX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHUS CIIEIYIOLIUX
XUMHUYECKUX IKCIIEPUMEHTOB:
U3Y4YeHHE U OnucaHue (PU3NYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C

13.1 (OU3HYECKUMU U XUMHUYCCKHMH SIBJICHUSIMH, OTIBITHI, HILTIOCTPUPYIONINE TTPU3HAKA
MPOTEKAHUS XUMHUECKUX peaKlui

13.2 M3Y4YEeHHE CIIOCOOOB pa3fieNieHus: cMecei
MOJIyYEHUE KHUCJIOpPOJa W M3Y4YEHHE €ro CBOMCTB; IMOJYYEHHE BOJOpOJa H

13.3 M3y4YeHUE €r0 CBOMCTB; MOJIYYCHHE YTJIEKHCIIOTO Ta3a U M3YUYEHHE €ro CBOMCTB;
MOJIy4YEeHUE aMMHUaKa U U3y4Y€HHUE €ro CBOMCTB

134 MPUTOTOBJIEHWE PACTBOPOB C OMPEACIEHHON MACCOBOM JOJEH PacTBOPEHHOTO
BEIIIECTBA

135 MPUMEHEHHE HWHAUKATOPOB (JITaKMyca, METHIIOpaHka U (I)CEIOJI(I)TaJIeI/IHa) TSt
oTpeJIeTICHUs] XapaKTepa CPeibl B paCTBOPAX KHUCIIOT U IIE0UeH
WCCIICZIOBAHUE U OINMCAHKME CBOWCTB HEOPTaHMUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;
W3YYEHUE B3aUMOJEHCTBHSI KUCIOT C METaUlaMH, OKCHJIaMH  METaJUIOB,

13.6 pacTBOPUMBIMH M HEPACTBOPMMBIMU  OCHOBAaHUSIMH,  COJIIMH;  TTOJIyYCHHUE
HEPACTBOPUMBIX OCHOBAaHWM; BBITECHEHHE OJHOTO METaia IPYTHMM W3 pacTBopa
COJIM; UcclieoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHIOB TFOMHUHHUS U IIMHKA
peleHnue OSKCIEPUMEHTAIBbHBIX 3amad 1o TemaMm: «OCHOBHBIE  KJIACCHI

13.7 HEOPraHUYEeCKUX COCIMHCHHMINY; «QNEeKTpOIUTHIECKas JIACCOLIMAIUS;
«Baxkgelnme HEMeTallIbl U WX COCOUHEHM», «Bakmelmme MeTaaiabl U HUX
COCIMHCHUS
XUMHUYECKHUE SKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKHU MPOTEKAHUS PEaKIIHid

13.8 MOHHOTO OOMEHa; KA4YeCTBEHHBIC PEAKIMM Ha MPHUCYTCTBYIOMIUE B BOJHBIX

pacTBOpax HOHBL: XJIOpHUI-, OpOMHI-, HOAWI-, cynbdaT-, dhocdar-, kapOOHAT-,




CHJIMKAT-aHUOHBI, TUAPOKCHUA-UOHBI, KATHUOHLI AMMOHUS, MarHus, KaJbIUA,
ATIOMUHUS, Kene3a (2+) u xkxenesa (3+), menu (2+), nMHKA

14 VMmenue:
14.1 MPEJICTaBIATh PE3yNbTAaThl JKCIEpUMEHTa B (OpME BBIBOJOB, J0KA3aTEIbCTB,
rpaduKOB U TAOJIUI] ¥ BBISBISATH IMIIUPUICCKUE 3aKOHOMEPHOCTH
YCTaHABIIMBAThH CBSI3U MEXKAY PEAbHO HAOII0IaeMbIMA XUMUYCCKUMU SBICHUSMU
14.2 M TIPOIECCaMHM, MPOUCXOAIIMMH B MaKpO- U MUKPOMHpE, OOBSICHATh MPUIHHBI

MHOT000pa3usi BEIeCTB




IHEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OCHOBHOM
IroCYIZAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kox | IlpoBepsiemMblii 3JieMEHT CO/IepP:KAHUS
1 [TepBoHaYAIbHBIC XUMUYECKHE TOHSITHUS
1.1  Ywucrele BemecTBa U cMecu. CrocoObI pa3aesieHus: cMecei
19 ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEeHThl. CHUMBOJIBI XUMHUYECKUX 371eMeHTOB. [IpocThie
U CJIO>KHBIE BEIIECTBA.
1.3  Xumwnueckas ¢popmyna. BaJeHTHOCTh aTOMOB XUMUYECKUX 31€MEHTOB. CTeneHb OKUCICHUS
14 3aKOH TOCTOSHCTBA cocTaBa BemlecTB. OTHOcUTeNnbHas aromMHas macca. OTHOCHTeNbHas
MoOJIEKYJIsipHasi Macca. MaccoBast 1011 XMMHUYECKOI'0 2JIEMEHTA B COEUHEHUU
15 KonnyectBo BemectBa. Monb. Momsipaas macca. MousipHbiii 00BEM Ta30B. B3auMocBs3b
KOJIMYECTBA, MACChl U YKMCJIa CTPYKTYPHBIX €IMHHUL BELIECTBA
16 ®u3nueckue U XHUMHYECKHE SBJICHHMS. XHMHUUYECKass peakuuss W e€ MpPU3HAKU. 3aKOH
COXPaHEHHUSI MACChl BELIECTB. XUMHUUYECKUE YPaBHEHUS
5 [lepuognueckuii 3axkoH u [lepuoguueckass cucremMa XuMHueckux dnemeHToB [I.U.
MenneneeBa. CTpoeHre aTOMOB
Ilepnonnueckuii 3akoH. [lepuonnueckas cucrema Xumu4eckux 3yneMeHToB .M. Menneneesa.
2.1  Tlepuons! u rpynmbl. PU3HUYECKUN CMBICT MOPSAKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIIHI
3JIEMEHTa
Crpoenue aromoB. CoctaB aromMHbIX saep. M3oronsl. DnexkTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
2.2  obomouek aromoB mepBbiXx 20 xumuueckux sneMeHToB llepuoamueckoit cucremsr J[.U.
Menneneena
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHUYECKHX SJIEMEHTOB IEPBBIX TPEX IMEPHOJIOB,
o3 | Kammd,  KanbluA (paguyca aTOMOB, DJIIEKTPOOTPHUIIATEILHOCTH, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB) U MX COECIUHEHUI B COOTBETCTBUU C MOJOXKEHUEM 3JIEMEHTOB B
[Tepuoanueckoii cucTreMe U CTPOCHHEM UX aTOMOB
3 CtpoeHue BelecTBa
31 Xumudeckas CBSI3b. KoBanentnas (momnsipHas u HENoJIsIpHast) CBSI3b.
DJIEKTPOOTPULIATETILHOCTh XUMUYECKUX 3J1IeMEHTOB. MloHHas cBsA3b. MeTaminueckast CBsI3b
39 TUIBI KPUCTAIITMYECKUX PEHIETOK (Ei.TOMHiISI, WOHHAs, MeTaHHHHeCFaﬂ), 3aBUCUMOCTh CBOMCTB
BEII[ECTBA OT THINA KPUCTALUTMYECKON PEMIETKU U BUa XUMHUECKOU CBSI3U
4 Baxkneiiimue mnpeactaBUTEN HEOPraHMYECKHX BellecTB. Hemeramuibl M MX COEIMHEHUS.
MeTaisl ¥ X COSTUHEHHS
Knaccudukanus u HOMEHKJIaTypa HEOPTraHUYECKUX COEJIMHEHUM: OKCHJIOB
41 (coneoOpa3yroliye: OCHOBHbBIE, KHCIIOTHBIE, aM(OTEpHBIE) U HECOJIE00pa3yIoIIie; OCHOBAHUHN
(énoun ¥ HepacTBOPUMBIE OCHOBAHUS ); KUCIOT (KHCIOpOACOAepkKaiiue U 0eCKUCIOPOIHbIE,
OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCTIBIX )
49 ®u3nuecKkue M XMMUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-HEMETAILIOB: BOJOPOJA, XJIOpa,
KHCJIOPO/JIa, CEPHI, a30Ta, pocdopa, yriepoaa, KpeMHUS
43 dusndeckue U XUMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIUIOB: JIMTHS, HATPUS, KaJHs,
MarHusl ¥ KaJbIusl, aTFOMUHUS, Kele3a. DISKTPOXUMHUECKUN Psii HANPSDKEHUH MEeTalioB
44 ®u3znueckue U XMMHYECKHE CBOMCTBA  BOJOPOAHBIX  COCAMHEHUH  HEMETAJIOB:
XJIOPOBOAOPOJIa, CEPOBOAOPOIA, AMMHUAKA
45 dusnyeckre U XUMHYECKHE CBOWCTBA OKCHI0B HeMeTaiioB: cepsl (1V, VI), azora(ll, 1V, V),
dochopa(lll, V), yrnepona(ll, 1V), kpemuusi(1V). TTonydyeHue OKCHI0B HEMETAILIIOB
4.6  Xumwmyeckue cBorctBa okcuyoB: MetawioB |A-IlIA rpymn, nunka, memu(ll) u xenesa(ll, I11).




HonyquHe OKCH 0B MCTAJIIIOB

XUMHYEeCKHe CBOWCTBA OCHOBAaHUM M aM(OTEPHBIX TMIPOKCHIOB (Ha MpUMEpE TUAPOKCUIIOB

4.7 IIOMUHUS, Kele3a, IMHKA). [loryueHre ocHoBaHMM U aM(OTEPHBIX THAPOKCUIOB
OO01mue XMMHMUYECKHUE CBOMICTBA KHUCIIOT: XJIOPOBOJOPOJIHOM, CEPOBOJOPOJHON, CEPHHUCTOM,
4.8  cepHoli, azoTHOM, (ochopHOH, KpeMHUEBOH, yroibHOW. OcoOble XUMHUYECKHE CBOWCTBA
KOHLICHTPUPOBAHHOM CEpPHOM U a30THOM KUCIOT. [loirydenue kuciaor
4.9  OOmue XuMHYECKUE CBOMCTBA cpeaHux conel. [lomydenue coneit
410 [Tony4yenue, cobupanue, pacno3HaBaHUE BOAOPOAA, KUCIOPOIa, aMMHaKa, YITIEKUCIIOTO ra3a
B J1abopaTopuu
411 [Tomyuenue ammuaka, CEpHOM M a30THOM KHUCIOT B MPOMBINIICHHOCTH. OO1ue crnocoOsl
MOJIyYEHUS] METAIIJIOB
412 T'enetnueckas CBS3b MEX]y KJIaCCAMU HEOPTaHUYECKUX COCAMHEHUN
5 XUMUYECKUE pPEeaKINU
Knaccudukanus XMMHUYECKUX peakUUid MO pa3iMyYHBIM IPU3HAKAM: MO YHCIY U COCTaBY
5.1  ydJacTBylONmMX B pPEaKIHUU BEIICCTB, MO TEIUIOBOMY 3(PQEKTy, MO H3MEHEHHUIO CTereHel
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB
59 TemnoBoit 3d¢deKkT XUMHUYECKOW peakiuu, TEePMOXUMHUYECKHE YpaBHEHHs. OK30- U
OHJIOTEPMHYECKHE peakinu. TepMOXUMUYECKHE YPaBHEHUS
OKHCIUTENIbHOBOCCTAHOBUTENIbHBIE peakiuu. OKHUCIUTENM M BoccTaHoBUTENU. [Iporecchbl
5.3  OKHCIEHUS ¥ BOCCTAHOBIICHUS. DJIEKTPOHHBIA OallaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHON
peakuuu
54 Teopust snexkTponuTHueckod aucconuanuu. KaTtvoHbl, aHUOHBIL.  DJIEKTPOJIUTHl U
' HEeRIeKTPONIUThL. CUITbHBIE U clla0ble 2JIeKTPoIuThl. CTeneHb AUCCOIUAIIH
55 Peakumu woHHOTO OOMEHA. YCIOBHS INMPOTEKAaHHWS PEaKIHid MOHHOTO OOMEHa, IOJIHBIE U
' COKpaIIEHHbIC HOHHBIE YPaBHEHHsI peaKIui
6 XuMHUS U OKpY>Karollas cpena
BemiectBa u Marepualibl B MOBCEJHEBHOM >KM3HM 4YellOBeKa. be3omacHoe HCIOJIb30BaHUE
6.1  BemecTB M XMMHYECKHX PEaKIHii B Jabopatopuu U ObITy. [lepBas momMoms mpyu XUMHYECKIX
0’KOTaX M OTPaBICHUSIX
XUMHUECKOE 3arps3HEHHE OKPY)KAIoLIeH cpeabl (KUCIOTHBIE TOXKIH, 3arpsS3HEHUE IMOYBHI,
6o | BO3IYXa W BOJIOEMOB), CIOCOOBI ero mpenoTBpamienus llpenenpHas gomycTuMas
koHueHntpauus BeuiectB (IIJK). Ponb xumuuM B pelIeHMHM 53KOJOIMYECKHX MPOOJIEM.
Ycunenue napHuKoBoro 3¢ dexra, pazpylieHue 030HOBOTO CJIOS
[Ipumenenue cepwl, a3ora, Qocdopa, yriepoga, KpeMHUS U HX COEAMHEHUHA B OBITY,
6.3 | MCIMIWHE, MPOMBIIIEHHOCTH H CENbCKOM xo3siicTBe. [IpuMeHeHne MeTayioB M CILIaBOB
(cranb, 4YyryH, IIOpaJIOMUHHUNA, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH WX COEAMHEHUU.
[ToHsATHE O KOPPO3UU METAIIIIOB, OCHOBHBIE CLIOCOOBI 3aLUTHI UX OT KOPPO3UH
6.4 [TpupoaHbIe MCTOYHUKHU YTIIEBOJOPOJOB (Yroyib, MPHUPOIHBIN Ta3, HEe(PTh), MPOAYKTHl HX
nepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[TepBoHavanbHbIE TOHATUS 00 OPraHWYECKHX BEIECTBAX KAaK O COEAMHEHUSX yriieposa (MeTaH,
6.5  oraH, STWIEH, aleTWIeH, 3TaHOJ, TIMIEPHH, YKCycHas kucnora). [loHsTHe o Omonormuecku
Ba)KHBIX BEIIECTBAX: KUPaxX, OENKax, YIIIeBOAAX — M UX POJIU B )KU3HH YEJIOBEKA
7 Pacuérsr:
7.1 1o dhopmynaMm XMMHYECKHX COEIMHEHHH
7.2 | macchl (MaccoBOW) JOTM pacCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | 1O XMMHYECKHUM ypaBHEHUSIM
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