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HHOACHUTEJIBHAA 3AIIMCKA

[TporpaMMa 1o XuMuu Ha YpOBHE OCHOBHOI'O 00LIIEr0 00pa30BaHUsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMMbl BOCIIUTAHUS U C YIETOM KOHIEMIMU MPEroaBaHus yuyeOHOro mpenMeTa
«Xumus» B o0Opa3oBaTeNnbHbIX opranuzanusx Poccuiickoit @enepariuu.

[lporpamma mo XumuM Ja€T NpeACTaBICHHE O MLesaX, oOmed crparernn oO0ydeHus,
BOCIIUTaHUA M Pa3BUTHA OOYyYarOIIMXCS CpPEACTBAMH YYEOHOIo IpeIMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TPEIMETHOE COMEpKaHKe, MPeTyCMaTPUBAET paclipelleieHue ero Mo kKiaccaMm u
CTPYKTYpHPOBAaHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XMMHH, ONpeeseT KOIUYECTBEHHbIE
Y KQUECTBEHHBIE XapAKTEPUCTUKHU COACPKAHUS, PEKOMEHyEMYIO ITOCJIEI0BATEIbHOCTD N3yUYEHUS
XMMHUU C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOrMKH yueOHOTO Ipolecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaIOUINXCs, ONPEAENSIET BO3SMOKHOCTHU NPEAMETA [T peain3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTENbHON IMPOrpaMMbl Ha YpPOBHE
OCHOBHOro 00I1ero o0pa3oBaHus, a Takke TPeOOBaHUHU K pe3yjbTaraM OOyuYeHMs] XUMHM Ha
YPOBHE Liesiel U3yYeHHs MPEeIMeTa U OCHOBHBIX BHIOB Y4eOHO-IIO3HABATEIbHON JESTEIbHOCTH
00y4aromerocs Mo OCBOCHUIO YI€OHOTO COACPKAHHSL.

3HaHHUE XUMUH CITY>KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHHUS 00yUarOIIErocs, ero
IpeACTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
NpPECTaBICHUS O B3aUMOIPEBPALLCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pemieHust TI00aNbHBIX TMPOOJIEM YCTOHYMBOTO Ppa3BUTUSI YEJOBEYECTBA — CBHIPHEBOM,
SHEPreTUUECKOM, MUILEBOM U IKOJIOrHYEcKOl 0€3011acCHOCTH, IPOOIIEM 3]paBOOXPaHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pean3alii BO3MOKHOCTEH I caMOpa3BUTHUA U OPMHUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ 00m1ei 1 GyHKIMOHATLHON TPAMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHE MBILIUIEHHUS U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB MX  CaMOCTOSITEIbHON  y4eOHOH  JEATEeIbHOCTH,  SKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCETHEBHOM KH3HM, Tak M B
po(heCcCHOHANLHOM e TEIILHOCTH,

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IUIA]1a HA €JMHCTBO MPHUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHOU IPaMOTHOCTH 00Y4arOLINXCS;

CHOCOOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TpPUPOJAE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B DKOJIOTUYECKOE OOpa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOyYEeHMHM XHUMHMH 00€CHeunBaroTCs creuudukoil coiepkaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIN SBISIETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpaXKeHHEM 0a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie € pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOIO 0OLIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00yYaroIUMUCS CUCTEMbI NTEPBOHAYAIbHBIX MOHATHH XMMUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX IIOHATUN OPraHUYECKON XUMUHU.



CrpykTypa copaepkaHusl IPOrpaMMmbl M0 XUMHUHM C(HOPMUPOBaAHA HA OCHOBE CHCTEMHOI'O
noaxona k €€ usyuenuro. CoaeprkaHUE CKIAAbIBACTCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE U BEUIECTBE M CHCTEMbl NOHATUH O XUMHUYecKoW peakuuu. OOe 3T CUCTEMBI
CTPYKTYPHO OpraHM30BaHbl IO MPUHILMITY ITOCJIEI0BATEIbHOIO PAa3BUTHS 3HAHWW HAa OCHOBE
TEOPETUYECKHUX NIPEJICTAaBICHUN PA3HOIO YPOBHS:

— @TOMHO-MOJIEKYJISIPHOI'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MeneneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— MPECTaBIEHUI 00 IEKTPOIUTHYECKOMN TUCCOLMALINN BEILIECTB B paCTBOPax.

Teopernueckre 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE ODMIIMPUYECKHU IIOJYYEHHBIX H
OCMBICJTICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO YPOBHS K JPYTOMY, BBITIOJIHSS
(GyHKIMY 00BSICHEHHS ¥ IPOTHO3UPOBAHHUS CBOMCTB, CTPOCHUS U BOZMOXKHOCTEH MPAaKTHYECKOTO
IIPUMEHEHUS U MOJIY4YEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XMMHUHU CIIOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MHUpA B JIOTUKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOILIECHHs K HAYYHOMY 3HAHUIO M METOJIaM IMO3HaHUs B Hayke. M3yueHne xumun
IPOMCXOJUT C MPUBIICYCHNUEM 3HAHUH U3 paHee U3YUEHHBIX yUeOHbIX IpeaMeToB: «OKpy Karomun
Mup», «bronorus. 5-7 knacce»» u «Pusuka. 7 Kiacey.

[Tpu n3ydeHnn XUMHUK TPOUCXOTUT (HPOPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKOI HAyKH KaK
00JacTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MMPAKTUYECKON NEATEIIbHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KyJbTYpbl. 3ajjaya y4eOHOro INpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEUIIMX (DAKTOB, MOHATHUN, 32aKOHOB U TEOPETHUYECKUX
NOJIOKEHUH, JIOCTYIHBIX OOOOIIEHUII MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
IpUOOILEHNH K HAyYHBIM METO/IaM [MO3HAHUS IIPU N3YYEHHUH BEIECTB U XUMUYECKUX peakluil, B
(OopMHpOBaHMM W pPa3BUTHM [103HABATEJIbHBIX YMEHMM M MX IPUMEHEHMH B Yy4yeOHO-
IIO3HABATEJILHOM U yueOHO-UCCIIEI0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBUJl O€3011acCHOTr0
o0paleHus C BEIECTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy m3ydyeHMH XMMUU Ha YPOBHE OCHOBHOrO 0oOIIero oOpa3oBaHUS Ba)KHOE 3HAYEHHE
npruoOpeu Takue 1ei, Kak:

— (hopMUpOBaHHME MHTEIJIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSTEILHOMY TPHHATUIO DEUICHWH, CIIOCOOHOW amanTUpoBaThes K
OBICTPO MEHSIOIIMMCSI YCIOBUSM KHU3HU;

— obecrieueHre YCIOBHH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIMMHUCS OTIbITa
pa3sHOOOPa3HOM JesATEeIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIINI), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE AJIs1 PA3IMUHBIX BUAOB JESITEIBHOCTH;

— ¢opmupoBanue o0mEel PYHKIIMOHATBHON U €CTECTBEHHO-HAYIHOW TPAMOTHOCTH, B TOM
YucJie YMEHUH OOBSCHATh U OLICHUBATh SIBJICHUS OKPY KAIOLIET0 MUPA, UCIIOJIb3Ys 3HAHUS U OIIbIT,
HOJY4YEeHHbIE MPU U3YyYEHUM XMMHUH, NMPUMEHATh MX MPHU PEIIeHUH MpoOJieM B MOBCEIHEBHOU
JKU3HU U TPYIOBOU JEATEIBHOCTH;

— pa3BUTHE MOTUBALMU K 00YyUEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOECHMs OOIEYEIOBEYECKMX LEHHOCTEH, MOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY
npo¢uiis 1 HaPaBICHHOCTU AaJbHEHIIero 00yueHusl.



OO11ee YnCiIo 4acoB, OTBEACHHBIX I M3YYCHHUS XMMHUU HA YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanusi, coctaBisier 136 yacoB: B 8 kinacce — 68 yacoB (2 "yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

[lepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poimb XuMuM B JKM3HM 4YelOBEKa. XUMHA B CUCTEeME Hayk. Tena u
BeniecTBa. du3nueckue cBONCTBA BELECTB. ATperaTHoe cocTosiHue BemecTs. [lonsaTue o merogax
no3HaHus B XUMHH. YnCThIe BellecTBa U cMecH. CIIocoObl pa3/iesieHus CMECe.

ATOMBI U MOJNEKYJbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJIBI XMMHYECKUX HJIEMEHTOB.
[IpocTblie U cinoXxHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MTOCTOSIHCTBA
cocrtaBa BemecTB. OTHocuTenbHass aromMHas Mmacca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 10711 XUMHUYECKOT'0 3JIEMEHTa B CO€IMHEHUU.

KonunuectBo Bemecta. Monb. MosnsipHas macca. B3auMocBs3b KOJIMYECTBA, MACCHI U YKCTIA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacuérsl no popmysiam XUMHUECKUX COCTUHEHUH.

dusnyeckue U XMMHUYECKHUE SIBJICHMS. XUMUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXPAaHEHHUs MacChl BEIIECTB. XuMuueckue ypaBHeHus. Kiaccudukamnus XuMudeckux peaxuui
(coenuHeHwUsI, pa3IoKEHHS, 3aMEIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHUYECKOW MOCYIO0H, MpaBUiIaMu paboThl B jJabopaTopuu U MpUEMaMU
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M OMUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKNX BEUIeCTB, HaOmoeHne pu3nyecKkux (IIaBJIeHne BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJIEHCAllMs BOJbI) U XUMHUUECKUX (TOpEHUE CBEYH,
NpOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOH) SIBJICHUH, HAOII0AeHNE
U ONHCAaHWE MPU3HAKOB IMPOTEKAHHUS XUMHUYECKUX peakuumil (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEpHON KHUCIIOTHI C XJIOpHUIOM Oapus, pasznoxkeHue ruapokcuna menu (I11) mpu
HarpeBaHuu, B3auUMojelcTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnoco6oB
pasfeneHus cMecel: C IOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, TUCTHUILIALUS,
Xxpomatorpadusi, IpoBeJeHIE OUNCTKH IOBAPEHHOM COJU, HAOII0IEHNE U OIIMCAHUE PE3YIIbTaTOB
IIPOBE/ICHMS OIBITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChI, CO3/IAHUE MOJIEIEH MOJIEKYJT
(IIapocTep>KHEBBIX).

BaskHeiiune npeacraBuTe/ I HCOPraHNYEeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — 31eMEHT M IPOCTOE BEIIECTBO.
Haxoxxnenne kuciopona B nmpupoze, Gu3ndeckne 1 XMMHUYECKHUE CBOMCTBA (pEaKIuu TOPSHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoma. CrnocoObl TONYyYEeHUS KHUCIOpOJa B Ja0OpaTopuu U
NpoMBIIIIeHHOCTH. KpyroBopot kucinopona B npupoae. O30H — amioTponHas Moaupukanus
KHCJIOPOJa.

TennoBoit A)QeKkT XUMHUYECKONW pEakluu, TEPMOXHMHUYECKHE YpPaBHEHHS, 5K30- U
SHIOTEPMUYECKHE peakinuu. TOMIMBO: yroiab M METaH. 3arpsi3HEHHE BO3yXa, YCHIICHHUE
HapHUKOBOTO 3 deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon —snemeHT u npoctoe BemecTBo. HaxoxaeHue Boopoaa B Ipupoje, pusnueckue
U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOObI noyyeHus. Kuciaotel u conu.

MonsipHbiii 00BEM ra3oB. Pacu€Thl Mo XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoucTBa BOoAbl. Boma kak pactBoputens. PactBopel. Hacelmennsie u
HEHACBIIEHHbIE pacTBOpbl. PacTBopuMocTh BeliecTB B Boje. MaccoBas 10s BelllecTBa B



pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poiap pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bozabl B IpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BOJA. OXpaHa M OYMCTKA
MPUPOHBIX BOJI.

Knaccudukanus wnHeopranmdeckux coeauHeHuid. Oxcuasl. Knaccuduxanus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecoleoOpasyromue. HoMenknatypa
okcu10B. PU3NUECKre U XMMHUECKHE CBOICTBA OKCHIOB. [losyueHne okcuaos.

OcuoBanms. Kiaccudukarust OCHOBaHWM: MIENOYM W HEPACTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. @u3nyecKMe W XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccudukarus kucnor. Homenknatypa kuciaor. Ouzndeckue U XUMHYECKHE
cBoiicTBa kucaoT. Psag aktuBHoctu metamuioB H. H. bekerosa. [loiryuenue kucior.

Comu. Homenknatypa coineil. @uznueckue ¥ XMMHUUYECKHE CBOMCTBa cojied. [lomydyenue
COJIEH.

['eneTnueckas cBsI3b MEXKIYy KlacCaMU HEOPTraHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE ONPEJIEJICHNE COJIepKaHusl KUCIOpoia B BO3yXe, MOIyUYeHHe, cooupaHue,
pacmo3HaBaHHEe M HM3yY€HUE CBOMCTB KUCJIOpOJa, HAOMIOJEHHE B3aUMOJCHUCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BOSHHUKHOBEHHS W MPEKpaIlleHUsi ropeHus (Mokapa), 0O3HAKOMIICHUE C
o0Opa3llaMyi OKCHJIOB M ONHCAaHUE HMX CBOWCTB, IOJIydeHHE, cOOMpaHUE, paclo3HaBaHHE U
M3y4YeHUEe CBOMCTB Boaoponaa (TopeHue), B3auMoieicTBue Bojopoaa ¢ okcumom meau (1)
(BO3MOKHO HCIIOJB30BaHUE BUAECOMATEPUAIOB), HAOMOIeHHE 00Pa3I0OB BEIIECTB KOJUYECTBOM
1 Monb, HccienoBaHUE OCOOEHHOCTEH PACTBOPEHMs BELIECTB C PA3JIMYHOM PacTBOPUMOCTBIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEAEIEHHOM MacCOBOM J0JIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTaJulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPa3I[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HAOIO/ICHNE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOPAaX KHUCIOT W IIEIOYeH, U3ydyeHue
B3auMozeicTBus okcuaa Meau (I1) ¢ pacTBOpoM cepHOI KMCIIOTHI, KUCIOT C METalIaMu, peakLuit
HeNTpanu3auy, NoJyuyeHue HEPaCTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJJHOIO METalla APYyTruM
U3 PacTBOpPa COJIM, PEIICHHE OHKCIIEPUMEHTAIBHBIX 3a1ad Mo TeMe «BaxHenmmue Kiaccsl
HEOPTaHWYECKUX COCTUHEHUI.

Ilepuoanyeckuin 3axkoH u Ilepuoanyeckass cucrema xumudeckux siemenros JI. M.
MenpeneeBa. Ctpoenne aToMoB. XUMHYecKas cBA3b. OKUCIAUTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakumuu

[TepBbie MOMBITKY KIACCU(PUKAIMU XUMUYECKUX AIeMEHTOB. [IoHsATHE O Tpynmax CXOAHbBIX
3JIEMEHTOB (ILEIOYHBIE U IEIOYHO3EMETbHbBIE METAJLIIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl). DJIE€MEHTHI,
KOTOpbI€ 00pa3yroT aM(pOTEpPHbIE OKCHU/IBI U THAPOKCHUIBI.

[lepuonnueckuit 3akoH. llepumoamyeckas cucrtemMa xumuueckux osnementoB J[. U.
MengeneeBa. KopoTkomepuonnas u amuHHomnepuogHas ¢opmel [leprmogudeckoid CUCTEMBI
xumuueckux dnemeHToB Jl. M. MenneneeBa. Ilepuonbt u rpynmbl. DU3NUECKUd CMBICH
HOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DneKkTpoHbl. CTpOEHUE AIEKTPOHHBIX
o0Oosouek aromMoB mnepBbix 20 xuMudeckux dneMeHToB llepuoanueckoit cucremsr . U.
MenaeneeBa. XapakTepUCTUKa XUMUYECKOT0O 3JIEMEHTA MO €ro MoJIOKEHHIO B [lepuoanueckoit
cucreme /1. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHHS Paiuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIITMYECKHUX U
HEMETAJTUYECKUX CBOMCTB MO TPYIIaM U TIEPUOIaM.

3nauenue [lepuoguueckoro 3akona u Ileproguyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HayKu U npakTuku. J[. 1. MenaeneeB — y4€HbIi ¥ rpakJaHHH.

XuMmugeckas CBSI3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okuciieHus. OKUCIUTENIbHO-BOCCTAHOBUTENBHBIEC peakiiuu. [Iporiecchl OKUCIeHHs
1 BoccTaHOBJIEHUSI. OKHCIUTETN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHA
[IMHKAa C pacTBOpPaMu KUCIOT M IIEJI0Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPDI
OKHCITUTEIHFHO-BOCCTAHOBUTEIBLHBIX PEAKIMi (TOpEHNE, PEaKIIUU Pa3IOKECHHS, COSTUHEHNS).

Meosricnpeomemnvwie ceazu

Peanuzamus MexnpeAMETHBIX CBA3EH MPU U3YYEHUH XUMHH B 8 KJIacce OCYLIECTBISETCS
yepe3 UCIOJIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U MOHATUN, SABIISIOMINXCS
CHUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE IOHSATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJACHHUE, OKCIEPUMEHT, MOJACIHUPOBaHNE,
U3MEpPEHUE, MOJICIIb, SIBIICHHE.

®dusmka: Marepusi, aToM, D3JEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIWJI, HN30TOIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, 3JCKTPUUECKUN 3apsiji, BELIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHHBI, CTUHHUIBI U3MEPEHHS, KOCMOC, MIIAHETHI,
3BE3161, CoHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHHEpalbl, TOpPHbIE MOPOJbI, IOJIE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYeCKas peakuusi

[lepuonnueckuit 3akoH. Ilepumoamdeckas cucrtemMa xuMmuueckux osnementoB J[. U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XHMHUYECKHX
3JIEMEHTOB TMEPBBIX TPEX IMEPUOAOB, Kajaus, KAIbLUS W HMX COCJUHEHUU B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoi cucteMe u CTpOSHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIIMUYECKUX PEHIETOK,
3aBUCHMOCTH CBOMCTB BEIIIECTBA OT TUTA KPUCTAIIMUECKON PEIIETKY U BI1a XUMHUYECKON CBSI3U.

Knaccudpukanus v HOMEHKIATypa HEOPraHMYECKHX BEHIeCTB. XHMHUYECKHE CBOMCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKHX COCIUHEHHM, TeHEeTHYeCKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMu4ecKuxX peakuuid Mo pa3lIuyHbIM MPU3HAKaM (10 YUCITY U COCTaBy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3((DEKTy, 0 M3MEHEHUIO CTENIEHEH OKUCIICHUS
XUMUYECKUX OJIEMEHTOB, IO OOpaTUMOCTH, TIO Y4YacTHUIO KaTaiu3aTopa). OK30- U
SHAOTEPMHUYECKUE PEAKIINH, TEPMOXUMHUYECKHUE YPABHEHUSI.

[Tonstue o ckopoctu xumuyeckoil peakuuu. [Tonstre 06 0OpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakiusX. [IoHATHE O TOMOTEHHBIX U TETepOreHHBbIX peakiusax. [loHsThe o



karanuse. [lonsaTue o xumMuueckoM paBHOBecUU. PAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON
peakLuu U MOJI0KEHUE XUMUYECKOIO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTENBbHON peakiuu. CocTaBieHHE YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHN3M JUCCOLMAIIMU BEIIECTB C Pa3IMUYHbIMHU BUJIaMU XUMUYECKOU CBsA3H. CTeneHb
nuccormanui. CUIIbHBIE U CJIa0bIe SJIEKTPOJIHUTHI.

Peakuuu monHoro oomeHa. YcnoBHsl MPOTEKAHUS PEAKIM MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBA KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NpeACTaBICHUNH 00 SJIEKTPOTUTHYECKOW Iuccoluannu. KadecTBEHHBIE pPEaKIWW Ha HOHBI.
[TonsiTue 0 THAPOIN3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METAJIOB W HEMeTauloB (rpaduTa © anmasa), CIOXKHBIX BEHIECTB (XJIOpHAA HATPHS),
HCCIIEIOBaHNE 3aBHUCHUMOCTH CKOPOCTH XHMHUYECKOM peakUuu OT BO3JACHCTBUS pa3iMYHBIX
(hakTOpoB, HCClIEeIOBAaHUE JJIEKTPONPOBOJHOCTA PACTBOPOB BEUIECTB, MpOIECCa TUCCOLMALINN
KHCJIOT, IEI0Y€el U cosell (BO3MOKHO UCIIONIB30BAHUE BUIEO MATEPUATIOB), IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHMs PeaKUuii MOHHOTO oOMeHa (oOpa3oBaHME oOcanka,
BbIJIEJICHUE Ta3a, 00pa30BaHMUE BOJIbI), OMBITOB, WJLTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX pEaKUUi (TOpeHHe, peakluu Pas3liokKeHHs, COSAUHEHHUS), PACIO3HABAHUE
HEOPraHUYECKUX BELIECTB C IIOMOIIbI0 KAauyeCTBEHHBIX pEaKkUMd Ha HOHBI, pEIICHUE
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl 4 X cOeJUHEHUS

OOmiass xapakTepucThKa rajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHusi. CtpoeHue M (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJIEICTBHE C METAJUIAMM, HEMETAJUIAMH,
mienoyamu).  XnopoBoaopos. ConsiHass —KWCIOTa, XHMHYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. [eiicTBre Xjaopa U XJ0pOBOJ0OPO/Ia Ha OpraHu3M 4desioBeKa. BaxkHeiire XJI0publ
Y UX HaXO0XJIEHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune U (QU3NYecKUe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJIa U Cepbl. AJUIOTPOIHbIE MOIUGUKALUK KUCIOPOJa U Cepbl. XUMUYECKHE CBOMCTBA
ceppl. CepoBoziopoa, cTpoeHHe, (U3NYECKHE M XHMHUYecKHhe cBoicTBa. OKCHABI Cepbl Kak
NPEeJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOmue Kak MpecTaBUTeNs Kilacca KUCIOT U crienududeckne). XMMHYECKHe PEaKInu, JIKaIIne
B OCHOBE IIPOMBILIIIEHHOTO CIIOCO0a MOy4YeHus! CepHOM KUCIOTHI. [IpriMeHeHre cepHOl KUCIIOTHI.
Conu cepHOM KHUCIOTHI, KaueCTBEHHas peakius Ha cyinbdaT-uoH. HaxoxmeHnue cepbl U eé
COCIMHEHUM B MpUpoae. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLICH CpPeabl COCIUHEHUSMU CEPbI
(KUCIOTHBIE JOXAM, 3arPsI3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MpeA0TBPAIlECHNUS.

OO6mas xapaktepucTtuka 53JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble CTEMEHM OKHUCIEHHUA. A30T, pacnpocTpaHeHHe B Tpupone, Qusuveckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMUAK, ero Gu3n4eckue U XMMUYECKHe
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHHUS, UX (PU3NYECKHE U XMMHYECKHE CBOMCTBA,



npumeHeHue. KadecTBeHHast peakuuss Ha MOHBI aMMOHHUA. A30THas KHUCIOTa, €€ IMOJydyeHHeE,
(¢u3nueckue W XUMHUYECKHE CBOHCTBa (00mIME Kak WPEACTaBUTENs Kiacca KHCIOT U
cnenupuyeckne). Vcnonp3oBaHWe HHUTPATOB M COJEH aMMOHHUSI B KadeCTBE MHHEpPATbHBIX
yaoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIOMEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JIOXK/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). docdop, amioTporHble MOIUPUKALIH
¢dochopa, duznyeckne u xummuueckue cpoiictsa. Okcua ¢ocdopa (V) u gochopHast kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, moiydeHue. Mcmonwp3oBanue ¢ochaToB B KadecTBe
MUHEPAJIBHBIX YI00pEHHH.

OO6mas xapaktepucThka 3jaeMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUST aTOMOB,
XapaKTepHbIe CTENIEHH OKHCICHHS. YTIEpOoJ, alFIOTPONHbIE MOIU(PHUKAIIMH, PAaCIPOCTPAHEHUE B
npupoze, pusnyeckre u XuMUIeckue cBoicTBa. Ancopouus. KpyroBopotT yriepoaa B mpupoe.
Oxcupael yraepoaa, ux Qu3ndyeckue ¥ XMMUYECKHE CBOMCTBA, IEUCTBUE HA JKHUBbIE OPTaHU3MBI,
NOJy4YeHHEe U NpPUMEHEHHEe. DKOJIOTHYeCKUe MpobaeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUIIOTE3a IN100aJbHOTO MOTEIUICHUs KJIMMaTa, NapHUKOBBIN 3(dekr. YronpHas kuciora u eé
conM, WX (pU3MUECKHe M XUMHYECKHE CBOMCTBA, MOJy4YeHHE U TpuMeHeHue. KauecTBeHHas
peakuus Ha kKapOoHaT-1OoHBL. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMAX YIiepoJa
(MeraH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJ, INIMLEPHH, YKCYCHas KucioTa). [IpupoHpie HCTOUHUKN
YTIEBOI0POAOB (yroJib, MPUPOIHBIN ra3, HeTh), MPOAYKTHI UX NepepadboTku (OEH3MH), UX POJIb
B OBITY M HPOMBIIIICHHOCTU. [IoHATHE O OMOJIOrMYECKH Ba)KHBIX BEIIECTBaX: >KUpax, Oerkax,
YyII€BOJAaX — M HMX POJIM B KU3HU 4elloBeKa. MaTepuanbHOE €QUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHHUMN.

KpemHuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBAa, IOJyYE€HHUE U MPUMEHEHHUE.
Coenunenus kpemHuss B mpupone. OOmue mnpeactaBiaeHuss o6 okcuume kpemuaums (IV) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. Baxkuelme
CTPOMTENbHBIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobiemsl
0€30MMacHOT0 UCIOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3yueHre o0pa3l0B HEOPraHWMYECKUX BEIIECTB, CBOMCTB COJITHOW KHMCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKLUU Ha XJIOPUA-MOHBI M HAOIIOACHUE MPU3HAKOB MX MPOTEKAHHS, OMBITHI,
oTpaxaromue (pU3NYECKUe U XMMUYECKHE CBOMCTBA TajOr€HOB M MX COEIUHEHHH (BO3MOXKHO
WCITOJIb30BaHNE BHJICOMATEPHAIOB), O3HAKOMIIGHHE C OOpas3laMu XJIOPHAOB (TaJOTCHHUIOB),
O3HaKOMJIEHHE ¢ oOpa3uamMu ceppl M €€ COCIUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BUJEOMATEepHaoB), HaOdIofeHHe Tpouecca OOYIJIMBaHUS — caxapa IOjA  JIeHCTBHEM
KOHIICHTPUPOBAHHOM CEpHOI KUCIOTHI, U3yUYEeHHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM
KHCJIOTBI, TIPOBEJICHNE KaueCTBEHHOM peakiuu Ha Cyiab(paT-HOH U HAOJIOJEHHE NpHU3HaKa eé
NPOTEKAHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMM a30Ta, (ocdopa U UX cOoeTuHEHUH
(BO3MO>KHO HCIIOJIb30BAaHHE BUCOMATEPHATIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YI0OpEHHIHA,
[OJlyueHue, coOupaHue, paclo3HaBaHUE M H3Y4YEHHME CBOMCTB aMMHakKa, IpPOBEICHUE
Ka4eCTBEHHBIX PEAKIIMI HA HOH aMMOHUS U (poc(aT-uOH U N3ydYEHUE IPU3HAKOB UX IPOTEKaHHUS,
B3aUMO/ICIICTBHE KOHIIEHTPUPOBAHHONW a30THOM KUCIIOTHI C ME/bI0 (BO3MOYKHO HCIOJIb30BaHUE
BUIEOMATEPHUAJIOB), H3Y4YCHHE MOJETCH KpPUCTAUIMYECKUX peIETOK anmasa, rpadwura,
¢dymiepena, 03HAKOMJICHHE C TPOLIECCOM aZCOPOIMH PaCTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM
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yIIEM U yCTPOMCTBOM MIPOTUBOTa3a, MOJy4YeHHe, COOMpaHue, paclio3HaBaHUe U U3YUYCHHE CBOWCTB
YIJEKUCIOrO Tra3a, MPOBEJACHHE KAUeCTBEHHBIX DPEaKIMii Ha KapOOHAT W CHJIMKAT-HOHBI U
W3YyUYCHUE TMPU3HAKOB HMX NPOTEKAaHHs, O3HAKOMJIICHHUE C NPOAYKIMEH CUIMKATHOU
MIPOMBIIICHHOCTH, PEUICHUE AKCIEPUMEHTAIIBHBIX 3aja4u 1Mo TeMe «BakHeilire HeMeTabl U
UX COCIMHEHUS.

MeTaJJIbI M MX COeIMHEHUS

OO6m1as xapakTePUCTHUKA XUMUUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX TOJIOKEHHS
B [lepnonnueckoii cucreme xumuueckux siaeMeHToB JI. M. MeHneneeBa u CTpOeHUS aTOMOB.
Ctpoenne MeramnoB. Mertainuyeckas CBSI3b M METAUIMYECKas KpUCTAJUIMYECKas penieTka.
DNEKTPOXUMHUYECKUN Pl HampspkeHud MertayuioB. Dusmyeckue M XMMHUYECKHE CBOMCTBA
MeTaymioB. OOmIMe Croco0bl MOyYeHHUS MeTaoB. [IoHATHE O KOPPO3UH METAJLIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (cTajib, YyryH, JIOPATIOMHHHMHA, OpoH3a) M HX
pUMEHEHNE B OBITY U TPOMBITTUICHHOCTH.

[llenounble MeTauIbL: NTOJOKEHUE B [leproanueckoi cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpaeneeBa, CTpOCHUE MX aTOMOB, HaXOXJEHHE B mnpupoae. PU3NYECKUE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB M UX COCIUHCHUH.

[IlenoyHO3eMeENBHBIE METAIIIBI MATHUM U KAJIBLMI: TTOJI0KEHUE B [Iepruoanueckon cucreme
xuMmuueckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHUE B IMPUPOJE.
dusnyuecknue U XUMHYCCKHE CBOMCTBA MarHWs W Kalblinsd. BakHeHInHme cCOCIUHEHHS KaIbIUs
(okcum, ruapokcuI, cosr). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHeHHS.

Amomunuil: nonoxenue B Ilepuonnueckoid cucreme xumuyeckux snemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXO0XKAEHUE B Ipupojae. OPU3HUeCKHe U XUMHYECKUE CBOMCTBA
amroMuHMsI. AMGOTEpHBIE CBONCTBA OKCH/IA ¥ THIPOKCHIA AITFOMUHUSA.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux osnemenros JI. U.
MenaeneeBa, CTpOEHHE aTOMa, HaXO0XKAEHUE B Ipupoae. PU3nuecKue 1 XMMHYECKUE CBOMCTBA
xene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xenmesa (II), mx cocras, cBoiicTBa U
MOJTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3HMUECKUMU CBOMCTBAMU, U3yUYCHUE
PE3YNBTaTOB KOPPO3UH METAILIIOB (BO3MOKHO HCIIOJIb30BAHHUE BUICOMATEPHATIOB), OCOOCHHOCTEH
B3aUMOJICCTBUSL OKCHMJIa KalbIlUsi W HATpus C BOJOHM (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBOWCTB KECTKOW BOXBI, MpoOIlecCa TOPECHHs JKele3a B
Kuciaopone  (BO3MOKHO — HCIIOJNB30BAaHHE  BUIACOMATEPHUANOB), TMPU3HAKOB  MPOTEKaHUS
KAueCTBEHHBIX pEaklMii Ha MOHBI: MarHus, Kajblus, aJlOMUHUS, IUHKa, xene3a (II) u xenesa
(III), menu (1), HaGnroneHre U OMKMCAHME MPOLIECCOB OKPAIIMBAHUS IUIAMEHM MOHAMH HaTpus,
KaJIisg ¥ KaJIblHs (BO3MOXKHO HCITOJIb30BAaHUE BUICOMATEPUAIIOB), UCCIEAOBaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCHJA aIFOMUHUS U THIPOKCU/A LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 MO
TeMe «BakHenime MeTalluIbl U UX COSTMHCHUS.

XuMus M OKpy:KamoLas cpeaa

BemectBa 1 maTepuainbsl B TOBCEITHEBHOM JKM3HU 4YeJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas moMomip Npu XUMHUYECKUX OXKOrax u
OTPABJICHUSIX.
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XUMUYECKOE 3arps3HeHHE OKPYKArolIel cpe/pl (MpeaenbHas TOMyCTUMasi KOHLIEHTPALUS
Beniects, qanee — [1/IK). Pons XxuMuu B pemieHuN KOJIOTHIECKIX IPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MOJTUMEPHBIC MaTEPHAIBI).

Mescnpeomemmnuie ceasu

Peanuzamust MexnpeaMEeTHBIX CBA3EH MPU U3YYEHUH XUMHH B 9 Kilacce OCyHIeCTBISETCS
yepe3 UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHSTHH, TaK U MOHSATUN, SBIISIOMINXCS
CHUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01re ecTeCTBEHHO-HAYUHbIE IOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHsI, aHAIIU3,
CUHTE3, KIacCHU(UKanus, NEePUOAUYHOCTh, HAONIOJACHNUE, OKCIEPUMEHT, MOAEIUPOBaHNE,
U3MEpEeHHE, MOJICTIh, SIBJICHUE, TAPHUKOBBIN (D (PEKT, TEXHOTIOT S, MaTePHAITBI.

®dusnka: Marepus, aToM, DdJEKTPOH, TPOTOH, HEWUTPOH, HOH, HYKIWJI, H30TOIbI,
PaaMOAKTUBHOCTh, MOJIEKYJIa, DJJIEKTPUYECKUN 3aps], M[POBOAHUKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKHU, (DOTOITEMEHT, BEIIEeCTBO, TENO, 00BEM, arperarHoe COCTOSHHE BEIecTBa, Tras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAILTUIECKAS PEIIETKA, CIIABBI, PU3NICCKUE BETHUNHBI, ¢TUHUIIBI
U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3/161, COHIIE.

buonorus: ¢ortocuntes, npixanue, O6mochepa, 3KocHcTeMa, MUHEpalbHbIE YyI0OpeHMUs,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaIbl, TOPHBIE MOPOJIBI, IOJE3HBIC
MCKOIIaeMbl€, TOTUIMBO, BOAHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOTPaMMBI OCHOBHOTO OOIIEro 00pa3oBaHUA
JOCTUTAIOTCS B X0J1¢ OOYUYCHHsI XMMUU B €IMHCTBE Y4eOHON U BOCIIUTATEILHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMU  COIIMOKYJBTYPHBIMH W  JYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE MpaBUJIaMHA W HOPMaMH TIOBEJICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHMS, CAMOPA3BUTHS U COIMATIN3ALINN 00yYatoIUuXCsl.

JIMYHOCTHBIE PE3YyJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOICTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALMA U PACHIMPEHHE OIbITa JESITEIIbHOCTU Ha €&
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) maTpMoOTN4eCKOro BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILIEHUSI K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyUYHOMY
HACJICNIO, TIOHUMAHUs 3HAYCHUS XUMHUYECKOM HayKH B KU3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJAJETh OCTOBEPHOW MH(MOpMAIMEld O MEepPeaOBBIX JOCTIKEHUSX U OTKPBITHUIX
MHUPOBON U OTEYECTBEHHOW XHMMUU, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTpOHCTBE
MUpa U 00IIeCTBa;

2) rpa:kIaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS O COIMAIBHBIX HOPMaX W TpaBUIaX MEXKIWYHOCTHBIX OTHOIICHUN B
KOJUICKTUBE, KOMMYHHKaTUBHOM KOMITETEHTHOCTH B OO0IIECTBEHHO MOJIC3HOM,
y4eOHOMCCTIEIOBATENbCKOM, TBOPYECKOM H JPYTrUX BHAAX JAEATEIbHOCTH, TOTOBHOCTH K
pPa3HOOOPa3HOM COBMECTHOW JESATEILHOCTH MPH BHITIOJHEHUH Y4eOHBIX, TO3HABATEIILHBIX 33124,
BBITIOJIHCHUH XWMUYECKHX OKCIIEPUMEHTOB, CO3[IaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIMOHMMAHUIO M B3aUMOIIOMOILM B MpoOLecCe ITON yuyeOHOU AesITeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE MOBEICHUE U ITOCTYIKH CBOUX TOBAPUIIIEH C MO3ULIUUA HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCJIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33pEHUYECKUE  TPEJACTaBICHUS O  BEIIECTBE U  XMMHYECKOM  peakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLIME OCHOBY st
MOHUMAaHUS CYITHOCTH HAYYHOU KapTHHBI MHUPA, IPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHS TIPUPOIBI, B3AUMOCBS3SAX UEJIOBEKA C MPUPOTHON CPEoi, O pOTM XMMUU B TMO3ZHAHUH
ATHUX 3aKOHOMEPHOCTEM;

MO3HAaBaTeNIbHbIE MOTHUBBI, HAIPAaBJICHHbIE HA IMOJyYEHHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOoaUMBIE [UIsI OOBSCHEHUS HAONIOaeMbIX TMPOIECCOB U SIBICHUW, IMO3HABATEIHHOMU,
WH(POPMAITMOHHON W YUTATEIHLCKON KYJIbTYPBI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIPABOYHOMN JHUTEpPATypOM, NOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU
UHGOPMAIMOHHBIX TEXHOJIOTHII;

UHTEepec K OOy4YEHHMIO M TO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HMCCIIEIOBATEIBCKON JEATEIHLHOCTH, K OCO3HAHHOMY BBIOODY
HANpPaBJIEHHOCTU U YPOBHs 00y4YeHHs B ajbHeHIeM;

4) opMupoBaHNS KYJbTYPbI 310POBbA:

OCO3HAHUE LIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 3JI0pOBBIM 00pa3 >KW3HHM, OCO3HAHMUE IMIOCJIEACTBUI M HEMPUATHE BPEIHBIX MPUBBIYCK
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(ymoTpeOiieHuss anKoroiis, HApKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIIOJICHUS IPaBHI
0€30MacHOCTH NP OOpaICHUH ¢ XUMHYECKUMHU BEIIECTBAMH B OBITY M pPEAbHOMN JKU3HH,

5) Tpy10BOro BOCIUTAHUSA:

WHTEPEC K MPAKTUYECKOMY M3YUYEHHUI0 TTpodeccuii U Tpyaa pa3IudHOro poja, yBaXEHUE K
TPYIY U pe3yjbTaTaM TPYI0BOM IeATeILHOCTH, B TOM YHCIIe Ha OCHOBE IPUMEHEHUS MTPEIMETHBIX
3HAHUA TI0 XHWMHH, OCO3HAHHBIA BBIOOP WHIUBUAYAJbHOW TPACKTOPUU TPOJIOIKEHUS
o0Opa3oBaHHUs C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
WHTEPECOB H TOTPEOHOCTEH, YCHEmHON MPOPECCHOHAIBHON NEIATEIbHOCTH W Pa3BUTHUSA
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B MPOPECCHOHATBHOMN CPeIE;

6) 3K0J1I0rMYEeCKOTr0 BOCTIUTAHMS:

9KOJIOTMUYECKH 11eJ1eCO00pa3HOE OTHOIIEHNE K IPUPOJIE KaK HCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBaHUs, MOHUMAaHUE IIEHHOCTH 370pOBOro U 0Oe30macHOro odpasa »KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U ICHXHUYECKOMY 370POBBIO,
OCO3HaHHWE [IEHHOCTH COOJIO/ICHHUS MPaBUil OE30MMacCHOTO MOBEACHUS TPU paboTe ¢ BEIIeCTBAMH,
a TaK)K€ B CUTYyaIUsAX, YIPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOCH;

CITOCOOHOCTH MPUMEHSITh 3HAHUS, IOJTydaeMble MPU U3YYCHUN XUMUH, JIJTs PEIICHUS 3a/1a4,
CBSA3aHHBIX C OKPY’KaIOLIEH NpPUPOTHONW Cpelol, A TOBBIIICHHUS YPOBHS SKOJIOTHYECKON
KyJbTYpPbl, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKHX MPOoOJieM U MyTed MX pelleHus
MOCPEJICTBOM METOJ0B XHUMHUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBATHCS UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAJIBbHOMN MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MeranpenIMeTHBIX pPe3yJbTaTOB BBIACISIOT 3HAYMMbBIE A (OPMUPOBAHUS
MHUPOBO33pEHUsSI OOIICHAYYHBIE MMOHATHUS (3aKOH, TEOPHSs, MPUHIUI, TUNOTE3a, (aKT, CHCTeMa,
MpolIecc, SKCIEPUMEHT U APYroe.), KOTOPhIE MUCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI U3 ATUX MPeIMeTOB (OPMUPOBATH MIPEICTABICHHUE O
[EJOCTHOW HAy4YHOW KapTUHE MHpa, U YHHBEpCaJIbHbIC Y4eOHbIE NEHCTBUS (TMIO3HABAaTEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJATUBHBIC), KOTOPbIE 00ECNedrnBarOT (OPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYILECTBICHUIO Y4€OHOM e TEIbHOCTH.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHBbIE yUeOHbIe JeiicTBUS

basoBble Jlornyeckue 1eMcTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIUICHUS NPH OCBOCHUM 3HAHUM:
PacCKpbIBATh CMBICII XMMHUYECKUX MOHATUHN (BBIIEIATH HX XapaKTePHBIE MPU3HAKHU, YCTAaHABIIUBATh
B3aMMOCBSA3b C APYTUMHU TOHSATHSIMH), HCIIOJIB30BATh TMOHSATUS Ui OOBSICHEHUS OTAEIbHBIX
(hakTOB U SBJICHHI, BRIOUPATh OCHOBAHUS U KPUTEPUH I KJIacCU(PUKAIIUN XMMHUECKHUX BEIIECTB
U XUMUYECKUX DPEAKIIMi, yCTaHABIMBATh MPUYHMHHO-CIEACTBCHHBIE CBSI3U MEXIy OOBEKTaMU
W3Y4YEHUs, CTPOUTH JIOTUUECKHE PaCCYyX ACHHUS (MHAYKTHUBHBIC, NEIyKTUBHBIC, MO AHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKIIIOUEHUS;

yMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEAMETHbIE U METanpeaMeTHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIONb3yeMble B XUMHH, MPeoOpa3oBBIBATH ITUPOKO
MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TMPECTABICHUS — XUMUYECKUM 3HAK (CUMBOJI DJIEMEHTA),
XxuMuueckass (GopMysna UM ypaBHEHHE XUMHYECKOW peaklud — TMpU pelIeHud ydeOHo-
MO3HABATENbHBIX 3a/lady, C Y4YETOM OTHUX MOJAENBHBIX TMPEJICTaBICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
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XMUMHUYECKHX pPEaKUuil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIEACTBEHHBIE CBS3U U
IIPOTUBOPEUUS B U3y4aeMbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble nccienoBaresibckue 1eHCTBUSA:

YMEHHE HUCIOJIb30BaTh IOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTa MO3HAHUA, a
TaKKe B KadecTBE OCHOBBI JUIsl (OPMHMPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHMI;

IpUOOpETEHNE OIbITa MO IJIAHUPOBAHUIO, OPraHM3alMM M MPOBEACHUIO YUYEHHYECKHX
JKCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOATEIbHO MMPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIMpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yJbTaTaM IpPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTUYET O MPOJIEIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIHIO PA3INYHBIX BUI0B
U GOopM IIpeaCTaBICHHMS], HOTYYaeMyI0 U3 pa3HbIX HICTOUHUKOB (HayYHO-MOMYJIsIpHAs IUTepaTypa
XMUMHUYECKOT0 CO/IEpIKaHUsI, CIIpaBOYHbIE T0cOOUs, pecypchbl IHTepHeTa), KpUTUYECKH OLIEHUBATh
NPOTHBOPEUYHBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHE PUMEHSATh Pa3IN4HbIe METOJbI M 3allpOChl IPU MOUCKE U 0TOOpe MH(pOpMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIs1 BBIIIOJHEHUS yUEOHBIX U TO3HABATEIbHbIX 3a]a4
OTpeNIeIEHHOr0 THUMA, MPUOOpPETeHUEe OIblTa B 00JacTH HCIOJIB30BaHUS HH()OPMAIIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHI, OBJIaJIEHUE KYJIbTYpOU aKTUBHOI'O MCIIOJIb30BAHMSI Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOUPATh ONTUMAIbHYIO (OpMY MpeACTaBICHUS
UHQOPMALMU U WUIIOCTPUPOBATH peIlaeMble 3a/ladd HECIOXKHBIMU CXEMaMH, JHarpaMMaMmH,
npyrumu Gpopmamu rpauku U ©X KOMOUHALUAMU;

YMEHHME HCMOJIb30BaTh M aHAJIM3UPOBATh B IPOLECCE YUEOHOH M HCCIEA0BATEIbCKOU
JEeSATeNIbHOCTH UH(DOPMALIMIO O BIUSHUU IPOMBILUIEHHOCTH, CEJILCKOT0 X0341iCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKpY>Karolled IPUPOJHON Cpeibl.

KoMMyHnKaTHBHBIC YHHBeEpPcaabHbIe y4eOHbIC JeHCTBHA:

yMEHMsI 3aJaBaTh BOIIPOCHl (B XOJ€ Juaiora M (Miau) AMCKYCCHH) IO CYILIECTBY
oOcyxgaeMoil Tembl, (OpPMyIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
MpEI0KEHHOM 3a/1auu;

YMEHMSI IPEACTABIIATE NOJyUYEHHBIE PE3YJIbTAThl T03HABATEIBHOMN AESITEILHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTax; JAejaThb IPE3CHTALUI0 PE3YJbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCTepUMEHTa (JTa00paTOPHOTO OMBITA, JAOOPATOPHON pPAaOOTHI MO HCCIECAOBAHHIO CBOMWCTB
BEIIIECTB, y4eOHOTO MTPOCKTA);

YMEHHUSl y4eOHOrO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABaTEIbHOM U
UCCIIEIOBATENILCKON JIEATENbHOCTH TPH PEIICHUH BO3HHUKAIOMIMX IMPOoOJeM Ha OCHOBE Y4éTa
OOIMX HWHTEPECOB W COTJIACOBAaHMS MO3MLMH (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
IITYpMBbI», KOOPAMHALIMS COBMECTHBIX JECHCTBHM, ONpeeseHe KPUTEPUEB TI0 OLICHKE KayecTBa
BBITIOJTHEHHON paOOTHI U IPyTHE).

PeryasiTuBHBIC YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

YMEHHE CAMOCTOSATEIBHO ONPENENSITh LEeNU ACSITEIbHOCTH, IIIaHUPOBATh, OCYLIECTBIISTh,
KOHTPOJMPOBATh M TNPU HEOOXOAMMOCTU KOPPEKTUPOBAaTh CBOIO JEATEIBHOCTb, BBIOMPATH
HaunOoJsee 3 PeKTUBHbIE CIIOCOOBI pellIeH!s yUYeOHBIX U T03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIHLHO
COCTAaBJIATh UM KOPPEKTUPOBATH IIPEUIOKEHHBIN aJIrOPUTM JEHCTBUM IIPY BBIIIOJHEHUH 3aJaHUI
C y4éTOM IOJIyY€HHUS HOBBIX 3HaHUI 00 M3yuyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIMSIX,
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OLIEHUBATh COOTBETCTBUE IOJIyUEHHOI'O pe3yJibTaTa 3asBJICHHOM L€, YMEHHE UCII0JIb30BaTh U
AHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMble€ B YCIOBUU 3aJaHUM.
HNPEIAMETHBIE PE3YJIBTATbBI
B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 0053aTEIbHOIO COAEpIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exnepanbHOW pabodell MporpaMMoi, BBIIENISIOT: OCBOCHHBIE
o0yyaromyMMHUCsT Hay4yHbIE 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBMH, crenuduueckue s
OpeaMETHOW 00MacTH «XUMHUs», BUIBI JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
HHTEpIIpETAINH, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.
K koHiy oOyueHus B 8 kJiacce npeMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH y OOYUYAIOLIMXCS YMEHUH:
®  pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHYECKUN
JJIEMEHT, TMPOCTOE€ BEHIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJHOPO/IHAs), BaJEHTHOCTb, OTHOCHTEIbHAs aTOMHAas M MOJIEKYyJIsipHas Macca,
KOJIMYECTBO BEILLECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0Js1 XUMUYECKOTO AJIEMEHTa
B COCAMHCHHWH, MOJSIPHBI 00BEM, OKCHA, KHUCJIOTa, OCHOBaHWE, COIIb,
3EKTPOOTPULATENLHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas peakiysl, Kiaccuukanus
peaKUMii: peakuy COeANHEHMs, pEaKIMK Pa3IokKEeHUs, PEaKIIUU 3aMELIeHUs], PEaKIUU
0o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEaKIMU, TEIIOBOM 3 PEKT peaklny, sApo aToma,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTa b, PaguyC aromMa, XUMHUYeCKas CBS3b,
HOJISIpHAasl U HEMOJIApHasi KOBAJIEHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUWOH,
pacTBOp, MaccoBast 0J1s1 BelecTBa (MPOLIEHTHAs KOHLIEHTPaLUs) B pacTBOPE;
®*  JUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMUYECKHMX IOHATUH M NPUMEHATH 3TU
HOHSTHS [TPU ONIMCAHUM BELLIECTB U UX IPEBPAIECHUN;
® UCHOJB30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJI€HHUS (QOpMyJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;
® OIpeneNsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSAX, CTEIECHb
OKHUCJIEHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, IMPUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY Kjaccy COEOUHEHMM 1o QopmyiaMm, BHJI XMMHYECKOH CBs3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;
® packpbiBaTh cMmblca llepnonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBATh
NOHMMAHHE INEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX
nojioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOraipo;
® ONUCBHIBaTh M XapakTepu3oBaTh TabauuHyto ¢opmy Ilepuonnueckoil cuctemsl
XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUS «IJaBHas noArpynmna (A-rpynma)» u
«mmobounass monrpymmna (b-rpynma)», Manple W OONBIINE TIEPUOABI, COOTHOCHTH
0003HaueHMsl, KOTOpble UMeoTcs B Tabmuue «llepuonndeckas cucremMa XMMHUYECKUX
anemeHToB J[. . MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeeneHre ux rno 3JIEKTPOHHBIM CIIOSIM);
* KiaccuUIMPOBATE XMMUYECKHE IEMEHThI, HEOPIraHNYECKHUE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIy U COCTAaBYy YYacTBYIOLIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY

sbdekry);
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XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3JIMYHbIX
KJIaCCOB,  IIOATBEP)KJas  ONHUCAHUE IMPUMEpPAMHM  MOJIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX IIPEBPALICHUN B Pa3IMYHbIX yCIOBUIX;
BBIUHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMUYECKOTO AJIeMEHTa 10 (popMylie COeTUHEHNUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUUECKON pPEeaKIIvH;

IIPUMEHATH OCHOBHBIE OIEpAllMM MBICIUTEIBHON NEATEIbHOCTH — AHAIU3 U CUHTE3,
cpaBHeHHE, 0000IIeHHE, CUCTEeMATH3AINI0, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIIEICTBEHHBIX CBS3€H — IUI M3Yy4YEHMsS CBOWMCTB BEIECTB U XMMHMYECKUX PEAKLIHM,
€CTECTBEHHO-Hay4YHbIE METO/Ibl IO3HAHMSI — HAOII0ICHNE, U3MEPEHNE, MOJIEIIUPOBAHHE,
9KCHEPUMEHT (peasIbHbI U MBICJICHHBII);

CJIeZIOBaTh MpaBUJaM TIOJIb30BAaHUS XMMHUYECKOH TMOCYyIOM M J1abOpaTOpHBIM
000py/IOBaHHEM, a TAKXE MpaBHJIaM OOpaleHUsi C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSAMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJTYUYEHHUIO
U coOMpaHUIO ra3o00pa3HbIX BEIIECTB (BOZOPOJA U KHUCIOpPOJA), MPUTOTOBJIECHUIO
pPacTBOPOB C OINPEAECIEHHON MacCOBOM J10JIEM paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U IPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOUEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIAKMYC, (peHOIPTaIenH, METUIIOPAHXK U APYyTHE).

K koniy oOydeHus B 9 kijacce MpeaMETHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUYAIOLIMXCS YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSITHI: XMMHUUYECKHHI 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEILLECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHMS, XMMHUYECKas peakuus, XUMHUYECKast
CBsI3b, TETIIOBOM dPEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, ANMEKTPOIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, PEaKIUd HOHHOrOo OOMEeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble pEaKlIUu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUH,  OKHCIHUTEIb,  BOCCTAHOBHTEIb,
OKHUCJICHHE M BOCCTAaHOBJIEHHE, aoTpomus, amMQpOTepHOCTh, XUMHUYECKass CBs3b
(KoBaJleHTHasl, WOHHAs, MeETaJNIM4yecKas), KpUCTAJUIMYECKas pEIETKa, KOppO3Ms
METaJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOMW peakluu, MpeneiabHO J0MyCcTuMas
koHnentpauus [1JIK BemecTsa;

WUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKHUX MOHATHM M NPUMEHSTH 3TH
MOHSTHUS MIPU ONMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;

UCTIOJIB30BaTh XUMHUYECKYI0 CHMBOJHUKY Ui COCTaBIIeHHS (OpMyN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

ONpENENATh BAJICHTHOCTh U CTENEHb OKHUCIEHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSAX PA3JIM4YHOIO COCTaBa, NPUHAMJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCY COCAMHEHHH 1o ¢dopMysam, BUJ XUMHUYECKON CBsI3U (KOBaJICHTHAs, MOHHAs,
METaJIJIMYecKasi) B HEOPraHWYEeCKUX COCAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOU
dbopmyre, xapakTep Cpelabl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOU pEIETKA KOHKPETHOIO BEILIECTBA;
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packpsiBaTh cMbici [lepuoandeckoro 3akona J[. . MenzaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OIMHUCHIBATh M XapaKTepu3oBaTh Tabnuunyo Gopmy [leproaundeckoit
CHUCTEMbl XMUMHUYECKHX OHJIEMEHTOB: pa3jiuvaTh MOHATHS «TJaBHas mnoarpymma (A-
rpynna)» u «mnobouynas mnoarpynna (b-rpynma)», manele U GoJbplIMe TEPHOJBL,
COOTHOCHUTBH 0003HAYEHUS, KOTOPBIC UMEIOTCS B TICPUOIUICCKOM TaOIHIIE, C YUCTIOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsll fJipa,
o0111ee YUCII0 3JIEKTPOHOB M PACTIPEIEICHUE UX IO AJIEKTPOHHBIM CIIOSIM), OOBSICHATD
o0Imye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB DSJIEMEHTOB W WX COCAWMHEHUN B
npejienax MajabiX MEPUOJIOB U IIaBHBIX MOATPYIII ¢ YYETOM CTPOCHUS UX aTOMOB;
KJIACCU(PUITMPOBATH XUMHUUYECKHE AJIEMEHTHI, HEOPTaHUYECKHE BEIeCTBA, XMMHUUECKUE
peakiuu (10 YMCIy W COCTAaBY Y4YacCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTETICHEH OKHCIICHUS] XUMUUECKUX JIEMEHTOR);
XapaKTepU30BaTh (OMUCHIBATH) OOIMME M CHenu(dHUUEeCKHe XUMHUYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasl ONMKMCAHUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHHUSI SJIEKTPOJIUTHUYECKOM JUCCOUUALIMU KUCIIOT, HIEJI0YEH U COJIeH,
MIOJIHBIE W COKpPAIIEHHBIC YPaBHEHUSI PEaKIIUid MOHHOTO OOMEHA, YpaBHEHHUS PEaKIIHi,
MOATBEP)KIAIOIIMX CYIIECTBOBAHME TI'€HETUYECKOM CBSA3M MEXIYy BELIECTBAMHU
pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHHS DJICKTPOHHOTO OasaHca 3TUX PEaKInii;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MIPEBPAILICHUN B Pa3JIMYHBIX YCIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XUMUYECKOTO 3JIEMEHTa 110 (hOopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON pEeaKInu;

coOM0IaTh MpaBWIa TMOJB30BAHUS XUMUYECKOM TMOCYyJIOM U JIabOpaTOpHBIM
o0opyIoBaHHEM, a TakKe MpaBuia OOpalleHuss C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKITUSMHU TI0 BBHITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB IO MOJYYCHHUIO
U COOMPAaHHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKUCIOTO ra3a);

MPOBOJIUTh PEAKIMU, MOATBEPIKAAIONINE KAaUeCTBEHHBIM COCTaB pa3IMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJOpUI-, OpoMHuA-, MOAMI-, KapOoHat-, ¢ocdart-,
CUJIMKAT-, CynbdaT-, THAPOKCHUI-HOHBI, KATHOHHl aMMOHHS W HOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJAHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON ACATENIHHOCTH — aHAU3 U CUHTE3,
CpaBHEHHE, O0000IEHHE, CHCTEMATHU3AlHI0, BBISABICHUE MPHUYNHHO-CIICICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHUS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIHMil, €CTECTBEHHO-
Hay4YHBIE METOJIbI IO3HAHUS — HAOIIOICHHE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIICPUMEHT
(peabHBIN ¥ MBICIICHHBIH).
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8 KUIIACC
KounyecTBO yacos DIeKTPOHHBIE
Ne HaunmeHoBaHMe pa3ie/ioB Kourtponshbie | TIpakTuueckue (uudpossbie)
n/m | W TeM NPOrpamMMbl Bcero paGoThI paGoTHI o0pa3oBaTe/bHbIE
pecypchl
Pa3nea 1. IleppoHavyaabHble XUMHUYECKHE OHATHS
Xumus — BakHas 00J1aCTh
11 €CTCCTBO3HAHUS U 5 ) bu6mmoreka [IOK
MIPaKTUYECKOU https://m.edsoo.ru/7f41837¢
JEATEeTLHOCTH YeJIOBEKa
12 BemecTBa 1 xuMuueckue 15 | bubmnoreka [IOK
peakimn https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3jen 2. BaxkHeiilune npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
)1 Boszayx. Kucnopon. 6 bu6mmoreka [JOK
[Tonsarue 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa. [onsitue o g | bub6mnoreka [IOK
KHUCJIOTaX M COJSIX https://m.edsoo.ru/7f41837¢c
53 Bopna. PactBopsl. [lonsitue 5 1 1 bu6nmorexka [JOK
00 OCHOBaHUSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCCBI
2.4 HEOPraHUYECKUX 11 1 1 bubmmorexa OK

COeIMHEHUN

https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Hroro no pasneny

30

Paznean 3. [lepuoanueckuii 3axon u [lepuoauyeckasi cucreMa xummuiueckux 3j1eMmeHToB /. . MenaeseeBa.

CTpOCHI/le aTOMOB. XUMHYeCKas ¢BsA3b. OKHUCJINTEIbHO-BOCCTAHOBHUTE/IbHbIE pe€aKkuuu

[Iepronnueckuii 3aKOH U
IIepuonnueckas cucrema

3.1 XUMHYECKUX AIEMEHTOB /[]. 7 brbmmorera LIOK
https://m.edsoo.ru/7f41837¢c
N. Menneneesa. Ctpoenue
atoma
XuMH4ecKasi CBSI3b.

10 OKUCIUTEIBHO- g bu6morexa [JOK
BOCCTAHOBUTEIIHLHEIC https://m.edsoo.ru/7f41837¢c
peakuuu

Hroro no pazneny 15 bubmmorexa HOK
https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMms 3 Bubnuorexa OK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPO'PAMME



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

9 KUIACC
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KoaunuyecTBo 4acoB

Ne | HaumeHoBaHmue IEKTPOHHbIE
(uudposrie)
n/ pa3aesioB U TeM Koutpoasn IIpakTUyec
Bcero o0pa3oBaTe/bHbIE
n NMPOrpamMmbl ble padoThbI KHe padoThl
o pecypchl
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIun
IToBTOpEHME M
o
z;zzﬂ;el{m bu6mmorexa [{OK
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
paszesoB Kypca
8 xmacca
O
1.2 p 4 https://m.edsoo.ru/7f41
XUMHYECKUX
. a636
peaKIuiA
DIIEKTPOUTHYEC
KZCO — Bu6miorexa [IOK
1.3 A HHATHA. 8 1 1 https://m.edsoo.ru/7141
XUMHAYECKUE
a636
peakIuu B
pacTBopax
Hroro o pazneny 17
Pa3gen 2. HeMeTaJJILI M X CO€IHHEHUS
Oomas
iii;::f IZ:HKa bu6mmoreka [IOK
2.1 4 1 https://m.edsoo.ru/7f41
2JIEMEHTOB 2636
VIIA-rpynmsi.
I"a;morens!
Oo6as
XapaKTeefmmKa Bu6smorexa LIOK
XUMHYECKUX
2.2 6 https://m.edsoo.ru/7{41
seMeHTOB VIA-
a636
rpynisl. Cepa u
e€ coeqMHEHUS
OGmmas bubmuoreka [JOK
2.3 XapaKTEePUCTUKA 7 1 https://m.edsoo.ru/7{41
XUMHUYECKUX a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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3JIeMEHTOB VA-
rpynmnsl. A3oT,

docdop u ux
COCTMHCHUS
OO6mas
XapaKTePUCTHKA
::2‘;‘:;;‘;"1‘\, N Bubnmotexa LIOK
2.4 COVIIILL 8 1 https://m.edsoo.ru/7{41
DY RS- 2636
Yraepon u
KPEMHUHN U UX
COCTMHCHUS
Hroro o pazneny 25
Pa3gen 3. MeTa/JILI M UX COeIHHEHUS
. bubnuorexa [JOK
3.1 (O6mpte cBoACTES 4 https://m.edsoo.ru/7141
METAIIJIOB
a636
Baxueiiue bubmuoreka [JOK
3.2 METaJLJIbI U UX 16 1 https://m.edsoo.ru/7141
COCTMHEHHS a636
Hroro no pazneny 20
Pa3znen 4. Xumus u oxkpy:kamomas cpeaa
BemectBa u bubmuorexa [JOK
4.1 MaTepHuabl B 3 https://m.edsoo.ru/7{41
JKM3HHU YeJI0BEKa a636
Uroro no pazneny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7{41
a636
OBIIEE
KOJIMYECTBO 68 4
YACOB IIO

[MPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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IPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Ilo Teme: «HepBOHa‘-IaJ'IBHI)IG XUMHUYCCKUC ITOHATHA

1.1

pacKphIBaTh CMBICT OCHOBHBIX XHUMHYCCKHX ITOHSATHH: aTOM,
MOJICKYJIa, XUMHUYCCKUH DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OAHOPOAHAS W HEOAHOPOJHAs), BAJICHTHOCTH,
OTHOCHUTEIIbHAS aTOMHAasi M MOJICKYJSIpHAsT Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAsT Macca, MaccoBas JIOJII XUMHYECKOTO
JJIEMEHTa B COCJMHECHUH, MOJIIPHBIN 00BEM, XUMHUECKAs peaKIus,
KIacCU(pUKALMSA  pEeaKIuid: peaklud COCJAMHCHUS, PEaKIUuu
pa3IOKEHUs, pPeaKIuM 3aMCeIICHHs, peakiuu OOMeHa, 9K30- H
IHIOTEPMHUUYECKUE PEAKIINH, TETUIOBON 3(D(eKT peakuuu, pacTBop,

MacCoBas A40JIs1 BEIICCTBA (HpOHeHTHaﬂ KOHHGHTpaLII/IH) B paCTBOPC

1.2

HUIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMMHYCCKHX MOHATUH U

MPUMCHATH 3TU IOHATUA IPHU OMMCAHWU BEUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

UCMOJIb30BAaTh XMMHUYECKYI0 CUMBOJIUKY Ul COCTaBICHUS (POPMYII

BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUI

1.4

pacKpbIBaTb CMBICII 3dKOHOB COXpAaHCHHA MaCChbl BCHICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHUS, 3aKOHa

ABorazpo

1.5

OMnpeaciAiTb  BAJICHTHOCTL ATOMOB  J3JICMCHTOB B 6I/IHapHI)IX

COCAMHCHHUAX

1.6

KJIacCU(PUIIUPOBATh XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBy

YYaCTBYIOIIUX B PEaKIIUH BEUIECTB, IO TEIIIOBOMY d(PPEKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO U MOJISIDHYIO MACChI

BEILIECTB

1.8

BBIUUCIISITh MACCOBYIO JIOJIF0 XMMHYECKOIO 3JIEMEHTa Mo (Qopmysie

COCIUHEHUS,

1.9

BBIUUCIIATE MAaCCOBYHO JOJIO BEIIECCTBA B PAaCTBOPC
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1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METO/IbI TO3HAHUS — HAOTIOACHHE,
U3MEpEeHHe, MOJACITUPOBAHUE, OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxHenmue nIpeacTaBUTENIM HEOPTaHUYECKUX BEILIECTBY

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSATHM: OKCH/I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OTIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K OMNPENCIEHHOMY KIlaccy

coenHeHui o popmynam

23

KJ'IaCCI/I(i)I/II_II/IpOBaTb HCOPraHUMYCCKUC BCIICCTBA

24

XapakTepu30BaTh (OMHCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPK/Ias OMUCAHUE TTPUMEPaAMHU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XUMHUYECKHX

peakuui

2.5

MMPOrHO3UpPOBATH CBOMCTBAa BEHIIECTB B 3aBHCUMOCTH OT HX
Ka4€CTBCHHOI'o COCTaBa, BO3MOXXHOCTHU IIPOTCKAHUA XHUMHYCCKUX

HpeBpameHm"I B PA3JIMYHBIX YCIIOBUAX

2.6

ClIeIOBaTh TMpaBWJIaM TOJNB30BaHUS XUMHUYECKOM TMOCYI0oH U
mabopaTOpHBIM O00OpPYJOBAaHUEM, a TAKXKE MpaBUJIaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH TIO BBITIOJTHEHHIO
J'Ia60paT0pHI)IX XUMHUYCCKUX OIIBITOB ITO IMOJYUCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIEeCTB (BOJAOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMHUUYECKUE IKCIIEPUMEHTHI
[0 PACMO3HABAHHIO PACTBOPOB IIEIOYEH M KHCIOT C IMOMOIIbIO

MH/IUKATOPOB (JIakMYC, (heHoNIPTaTCHH, METUIIOPAHXK U JPYTHUE)

2.7

MMpOBOAUTD paC‘{éTLI 110 YPaBHCHUTIO XUMHYECKOM peakuuunu

ITo Teme: «Ilepmommueckuii 3akon u Ilepumonmyeckas cucrema
xumudeckux sneMeHToB J[. M. MenneneeBa. CTpoeHHe aTOMOB.

Xumudeckas cBsA3b. OKHUCINTEIFHO-BOCCTAHOBHTEIIHLHEIC PCaKIu»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX MOHATHI: AP0 aToMa,
AJIEKTPOHHBIA CJIOW aToMa, aToMHas oOpOuTaldb, paguyc aroma,
XUMUYECKas CBS3b, NOJISIPHAs U HENOJspHAs KOBAJCHTHAs CBSA3b,

3JIEKTPOOTPULATEIIBHOCTh, WOHHAsA CBA3b, HOH, KAaTHOH, AHUWOH,
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CTCIICHb OKHCJICHHUA

3.2

KHaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

3.3

OIMCHIBATh U XapaKTepu30BaTh TabanuHyto Gopmy Ileproanueckoii
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3inyaTh IOHATHS «TJIaBHAast
noarpynna (Arpynma)» u «mnobouynas mnoarpynmna (brpymma)y,

«MaJIple» B «OOJIbIINE) IEpUOabI

3.4

packpsiBaTh cMbich [lepuoanueckoro 3axkona [[.M. Menneneena:
JEMOHCTPUPOBATh I[MOHUMAHUWE MEPUOJUYECKOW  3aBUCUMOCTH
CBOICTB XUMHUYCCKUX DJICMCHTOB oT nux IIOJIOKCHU S B

Ilepuonnueckoii cucreme

3.5

COOTHOCUTh  00O3HAu€HUs, KOTOpble HMEIOTC B  Tabmuue
«lleppoguyeckas  cucrema  XuUMUYeCKHX  dnemeHtoB  JI.M.
MenieneeBay ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHsI aTOMOB
XMMHUUYECKHX JJIEMEHTOB (COCTaB M 3apsAi sapa, oOliee 4YHciIo

QJICKTPOHOB U PACIIPCACICHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

3.6

onpeaciIATb  CTCIICHb  OKUCJICHHUA  3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

OMpEeNesaTh BUJ XMUMHYECKOW CBA3M (KOBAJICHTHAas U WOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KJIACC
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Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepHeMble NMPpEAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06p33OBaTeJ'le0ﬁ nporpaMmmbl OCHOBHOTI'O o01Iero 06p330BaHI/lﬂ

1

IIo Teme: «BeliecTBo U XUMHUYECKas peakuus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHH: pacTBOD,
AJEKTPOJIUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTHUECKAs THUCCOLMALINS,
peakMy MOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTumbie U HeoOpaTUMble peakuuu,
OKHCJINTEIbHOBOCCTAHOBUTEIIbHbBIE peaxkuuu, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHMCICHHE U BOCCTAHOBIIEHUE, aJIOTPOIUS,
aMQOTEepHOCTh, XUMHMYECKas CBA3b (KOBaJIEHTHas, MOHHas,
MeTaJlJIn4ecKasi), KpHUCTaUIMYecKash peniérka, CIUIaBbl, CKOPOCTh

XUMHYECKOM pCaKnuu

1.2

WIUIFOCTPUPOBATL B3aUMOCBA3b OCHOBHBLIX XHUMHUUYCCKUX MOHATUH U

MPUMCHATDH 3TU IOHATUA IPHU OITMCAHNU BEUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIAATh YPAaBHCHHA BHGKTPOHHTHHGCKOﬁ Jucconuanu KHUCIIOT,
IIEJI0Ye M COJIeH, TOJIHBIE M COKpAIIEHHBIE YPaBHEHUSI PEAKIIMM

HOHHOIO OOMeEHa

1.4

PaCKpPBIBATH CYIIHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPENICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI [0 YPABHEHHUIO XMMUYECKON peakuu

Ilo temam: «Hemetamnsl 1 ux coeauHeHus» U «MeTauibl U UX

COCAUHCHUA»

2.1

XapakTepu3oBaTh  (OMHCHIBaTH) 0OmMEe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOITBEPIKIAs
ONMCaHHWE TPUMEPAMH MOJICKYJSIPHBIX W HWOHHBIX ypaBHEHHI

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

2.2

COCTAaBJIATH YPABHCHUA peaKum”I, MNOATBCPKAAOIUX CYHICCTBOBAHUC

TCHETUYECKOM CBA3U MCXKIY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

23

IIPOrHO3NpPOBATH CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUA,
BO3MOXXHOCTH ITPOTCKAHUS XUMHUYCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX

YCIIOBHUAX

2.4

CIEAOBaTh MpaBWJIaM IMOJb30BAHUS XUMHUYECKOM TOCYyIOW H
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nabopaTOpHBIM 00OPYJOBAHUEM, a TAK)Ke MpaBHJIaM OOpaIeHHS C
BELIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIHUSIMH IO BBIIOJTHEHHUIO
1a0b0PATOPHBIX XUMUYECKUX OTBITOB TIO MOJIYYCHHUIO H COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (aAMMHAaKa U YTIEKUCIIOrO ra3a)

2.5

MPOBOJUTh PEAKIMH, IOATBEP)KAAONINE KAYeCTBEHHBI COCTaB
PAa3JIMYHBIX BCHICCTB: PpaCIIO3HABATH OIIBITHBIM HYTéM XJopuna-,
Opomun, womupa, kapOoHat, Qocdar, cummkar, cynabdar,
TUAPOKCUANOHBI, KATUOHBI aMMOHHA, MOHbI U3YYCHHBLIX MCTAJIJIOB,

MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB

[To Teme: «XuMHs 1 OKpY>Karolasi cpeaa

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XumMuyeckux moHsatuil: [1JIK

BCIICCTBA; KOPPO3UAd METAIJIOB

3.2

MPUMEHITh OCHOBHBIC ONEPAIlMU MBICIIUTEIBHONW JESITeIbHOCTH —
aHaJlM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTH3AIIHIO,
BBISIBJICHUE TPUYMHHO-CJICIICTBCHHBIX CBSI3€H — JUIS W3y4YCHHUsI
CBOﬁCTB BCHICCTB U XHUMHYCCKUX peaKHHﬁ; CCTGCTBGHHOHay‘-IHI)IG
METOJIbl TO3HAHUS — HAOIIOJCHHE, W3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (pEaJbHbI U MBICICHHBIN)
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INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘-IaJIbHLIC XUMHNYCCKUC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XUMHUM B KU3HU 4YEIIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. @U3NMYECKHE CBOMCTBA BEUIECTB. ATpEeraTHOE COCTOSTHUE

BCIICCTB

1.2

IlonsaTue o MeTOaX MO3HAHMS B XUMUM. UKHCTHIE BEILIECTBA U CMECH. CnocoObl

paszzaeneHus cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue diaeMeHTbl. CHMBOIBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA. ATOMHO—MOHeKyJ'IHpHOe YUCHUC

1.4

XuMuueckast (1)OpMy'J'Ia. BaneHTHOCTE aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIIICCTB. OrHocuTenbHas aTOMHasn macca.
OTHOCHUTENLHAS MOJICKYJISIpHAasgd Macca. MaccoBass 701 XHUMHUYECKOTO

9JICMCHTa B COCJMHCHUHN

1.5

KomnuectBo Bemectsa. Moisib. MonsipHass macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl UM YHUCNIA CTPYKTYPHBIX €AMHHUIl BemiecTBa. Pacuérel mo ¢opmynam

XUMHYECKUX COEIUHEHUN

1.6

DU3NYECKUE U XUMUYECKUE ABJIEHUA. XUMUYECKasl peakuus U €€ IpPU3HAKH.
3aKOH  COXpaHEHWs  MAacChl  BENIECTB.  XHUMHUYECKHE  YpPaBHEHUA.
Knaccudukanmss XUMHUYECKMX  peakiuil  (CoeliMHEHMs,  pa3joKeHus,

3aMeIleHHsI, 0OMEHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW TMOCYAOM, C
npaBuiIaMu pabOThI B 1ab0paTopuu ¥ mpuéMaMu o0patieHus ¢ 1ab0paTopHBIM
0o00opyIOBaHWEM, HM3Yy4YCHHE W OMNUCaHWe (U3UIECKUX CBOWCTB 00pasIoB
HEOPraHMYECKUX BeIIeCTB, HaOMroAeHHE (Qu3nveckux (IUIaBJICHHE BOCKA,
TasiHHUE JIbJIa, PACTUPAHKE caxapa B CTYIKE, KHTICHWE U KOHJICHCAIIHsI BOJIBI) U
XUMHYECKHX (TOpeHHE CBEYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHCJIOTOW) SIBJICHHM, HAOMIONEHHE W OIHUCAHHE
NPU3HAKOB TMPOTEKAHMS XUMHUYECKUX peakiuil (pas3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3IoKeHHE
ruapokcuaa meau(1l) mpu HarpeBanuu, B3aMMOACHCTBHE Kelle3a C PACTBOPOM

coym meau(Il), m3ydenne cnoco0oB pasaeneHust cMecei (C TOMOIIBI0 MarHUTa,
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¢unpTpoBaHMe, BHIMAPUBAHKUE, AUCTHWILUIAIMS, XpoMarorpadus), IpoBeieHue
OUMCTKM TIOBapE€HHOM conM, HaAOMIOJIEHUE U OMUCaHHE pe3yJIbTaToOB
IIPOBE/ICHMS OIIbITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChI, CO3/IaHHE

MoJieIei MOJIEeKYJ (IIapOCTePIKHEBBIX)

Baxnerive npencTaBuTeN HEOPraHMYECKUX BEIECTB

2.1

Bo3nyx — cmechk razoB. CocraB Bo3ayxa. Kucmopon — 3jaeMEHT ¥ IpoCToe
BemlecTBo. HaxoxxeHne Kuciaopoaa B Mpupoje, pU3HuecKkue 1 XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcunsl. [lpumenenue kucnopoaa. CrnocoObl
HOJY4YEeHUs] KUCIOpoJAa B J1a0OpaTopuu M TMPOMBIIUIEHHOCTH. KpyroBopot

Kucinopoaa B npupoae. O30H — aoTponHas MoIupUKaIys KUCI0poaa

2.2

TeroBoil 3¢ddexT XumMuueckol peaxkiuu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- ¥ DHJIOTEPMHUYECKHE peakuuu. TOIMBO: yroib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCUJICHHE MTAPHUKOBOTO AP PEKTa, pa3pylIieHUE 030HOBOTO CII0S

23

Bonopos — anemeHT U npoctoe BeriecTBo. HaxokaeHne Bogopoia B IPHPOJIEL,
du3MYecKue M XHMHUUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IOTYYCHHSI.

Kucnore! 1 conmmn

24

MounsipHblii 00BEM ra3oB. Pacy€Thl N0 XMMUYECKUM yPaBHEHUSM

2.5

®usnyeckue CcBoWcTBa BOAbL. Boxa kak pactBoputens. PacTBOpBI.
HacpiieHHbIe 1 HEHACBIILIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg 1oy BellecTBa B pAacTBOpe. XUMHUYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Pons pacTBOpoB B MpUPOJE U B KU3HU 4esnoBeka. KpyroBopor
BOABl B IpUpPOAE. 3arps3HEHHE MPUPOAHbIX BoA. OxpaHa M OUYUCTKA

IPUPOJIHBIX BOJ

2.6

Knaccudukanms Heopranmueckux coenuHennit. Oxcunpbl. Kiaccudukamms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIE, KHUCIOTHBIE, aM(doTepHble) u
HecoseoOpasyromue. Homenknarypa okcugoB. dusnueckre U XUMHUYECKUE

CBOMCTBA OKCHJIOB. HOHy‘leHI/IC OKCHUI0B

2.7

OcnoBanus. Kiaccudukanus oCHOBaHMI: IIENOYM U HEPAaCTBOPHMBIE
ocHoBaHus. HoMeHknarypa ocHoBaHuii. dU3nyeckne 1 XUMUYECKHE CBOMCTBA

ocHoBaHui. [lonmyuenne ocHOBaHUM

2.8

Kucnotel. Kimaccudukanust kucinor. Homenknarypa kucinor. @usznyeckue u
XUMHYECKHE cBoicTBa KuciaoT. Pan aktuBHOcTH MetaiuioB H.H. Bbekerosa.

HonyquI/Ie KHCJIOT
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2.9

Comu. Homenknarypa cosieil. @u3znueckre U XUMUYECKHE CBOWCTBa COJIEH.

[Tonydenue coneit

2.10

I'eneTmueckas CBSI3b MEXKOY KilaCCaMU HEOPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XWMHUYECKUN SKCIIEPUMEHT: KAadeCTBEHHOE ONPEIEICHUE COIACpKAHUS
KHCJIOpO/ia B BO3/yXe, MOJMy4YeHHe, cOOMpaHue, pacrio3HaBaHUE U U3yYeHHUE
CBOICTB KHCJIOpOAA, HAOJI0/IEHNE B3aUMO/IEUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBHS BO3HHUKHOBEHUS U MpEKpaleHus TopeHus (mmoxkapa), 03HaKOMJICHHE
¢ oOpa3uaMu OKCHIOB M OIMCAaHUE HX CBOWCTB, IMOJydeHUE, cOOMpaHHe,
pacro3HaBaHME U M3Y4YE€HHE CBOMCTB BOJOpOAa (rOpeHHe), B3auMoJeicTBre
BOZIOpOA C OKCHUIIOM meu(1l) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HAOIIOJeHHE 00pa3llOB BELIECTB KOJIMYECTBOM | MOIb,
UCCJIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4YHON
pPacTBOPUMOCTBIO, IIPUIOTOBIICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM
JIOJIE  pacTBOPEHHOTO BEILECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HatpueM u KanbieM) (BO3MOXHO HCIOJb30BAHUE BHUAECOMATEPHAIIOB),
ONpEJIETICHUE PACTBOPOB KHCIOT M INEJIOYEH C IMOMOIIBK HHIUKATOPOB,
UCClieIoBaHHE 00pa3l0B HEOPraHWYECKMX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJIIOJIEHUE H3MEHEHUs OKpPacKd HMHJIUKATOPOB B PACTBOpAaX KHUCIOT U
menovel, nzyueHue Bzaumoneictaus oxcuna meau(ll) ¢ pacrBopom cepHoit
KHCJIOTBI, KHCJIOT C METaUIAMM, pEaKIUi HEUTpaIn3aluy, I[OJy4YCHHE
HEPacCTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOIO MeTaula JIPYyTUM U3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Baxkueime

KJIaCCbhl HCOPIraHNYCCKUX COE€IUHECHMIDY

[Tepuoauueckuii 3axon u [leproanueckas cucteMa XUMUYECKUX FIIEMEHTOB
J.N. MenneneeBa. CtpoeHne aToMoB. XUMHUYECKas CBsI3b. OKUCIUTEIHHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIMU

3.1

[lepBble MONBITKM KiIacCUPUKAIMM XUMHYECKUX dyieMeHTOB. lloHatue o
IPYIIAax CXOAHBIX JIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENIbHBIE METaJlIbI,
raJIOreHbl, UHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe

OKCHUABI U TUAPOKCHUBI

3.2

Ilepronnueckuii 3akoH. llepmoanueckass cucremMa XUMHUYECKUX DJIEMEHTOB
HA.N. MenneneeBa. KoporkomepuomHas # JJIWHHONEPHOIHAS (POPMBI
Ilepronnueckoit cucrembl xumuueckux dnaemeHToB JI.M. Menneneesa.

[Tepuoapr u rpynnbl. OU3MYECKHI CMBICI MOPSIKOBOrO HOMEpPa, HOMEPOB
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IIEPHOJIa U TPYIIIbI DJIEMEHTA

33

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3oTonbl. Dnextponbl. CTpoeHue
IEKTPOHHBIX 000JI0UEK AaTOMOB MEpBBIX 20 XHUMHYECKHUX HIIEMEHTOB
ITepuonnueckoii cucremsl 1.11. MenzaeneeBa. XapakTepucTUKa XUMUYECKOTO

3JIEMEHTa 1o ero nonoxeHuto B [lepuoanyeckoii cucreme .. Menneneena

34

3aKOHOMEPHOCTH W3MEHEHHs pPaJnyca AaTOMOB XHMHMYECKHUX JIJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO IPYIINAM U IIEpUOAAM.
3nauenwne [lepuoanyeckoro 3akoHa u [lepruoandeckoil CUCTEMbI XUMHUYECKUX
JJIEMEHTOB Ul pa3sBUTHs Hayku U npaktuku. .M. MenzaeneeB — yuéHsblil u

IrPaKIaHUH

3.5

Xumuueckasi CcBsa3b. KoBajeHTHass (TMOJsipHass W HEMOJSPHAsi) CBS3b.

3HeKTp00TpI/IHaTeHBHOCTB XHUMHYECKHUX 2JIEMEHTOB. FloHHAs CBA3b

3.6

Crenens okuciaeHus. OKHUCINTEIFHOBOCCTAHOBUTEIIbHEIC pC€aKIuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBIICHUS. OKHCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUN SKCIIEPUMEHT: H3y4deHHE OOpa3lOB BEUIECTB METAUIOB U
HEMETAJIOB, B3aUMOJEHCTBUE THIPOKCHIA LIMHKA C PacTBOpaMHM KHUCIOT U
1ies04ei, IPOBEACHHUE ONBITOB, WIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX PEaKluil (rOpeHue, peakliuu pa3ioKeHHs, COCTMHEHUS)

9 KJIACC
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Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAaHUSA

BemecTtBO 1 XuMuueckas peaKuusi. HOBTOpeHI/Ie

1.1

[Tepuonuueckuii 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKHUX BJIEMEHTOB
J.U. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPHOJIOB, Kalvs, Kbl U HX
COEJIMHEHUN B COOTBETCTBHUM C IOJIOKEHHEM 3JEMEHTOB B llepuoanueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BemiecTBa: BHJbI XUMHUYECKOH CBSA3H. THUIBI KPUCTAIIIMYECKHUX
pelmETOK, 3aBUCUMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOU
pelETKN M BHJA XMMHUYecKod cBs3u. Kiaccupukanuss 1 HOMEHKIATypa
HEOpPraHMYECKUX BEUIECTB (MEXIyHAapoOJHas M TpUBHaJbHas). XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCALIMXCSA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKUX

COCI[HHGHHfl, TCHCTUYCCKAs CBA3b HCOPTaHUYCCKUX BCIICCTB

1.3

Knaccudukanus XuMUIeCKUX peakiuid Mo pa3iIudHbIM IpU3HaKaM (10 YHUCITY
U COCTaBy y4YaCTBYIOIIMX B pEaklMU BEIIECTB, MO TEIUIOBOMY 3(]dexTy, no
M3MEHEHMIO CTEIIEHEeH OKHCICHUS XUMHUYECKUX AJIEMEHTOB, IO OOPAaTUMOCTH,
[0 YYaCTHIO Karaju3aropa). OK30- M DJHJIOTEPMUYECKHE pPEaKIHH,

TCPMOXUMHNYCCKUC YPABHCHHA. IlonsTue o CKOPOCTH XUMHYSCKOMN pCaknumn

1.4

[Toustue 06 O6paTI/IMLIX u HCO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
FOMOTCHHBIX MW TICTCPOIrCHHBIX pPCaKIUAX. IlonsaTne ©0 XHMMHYECKOM
PpaBHOBCCHHU. q)aKTOpLI, BJIMAIOIIHUEC Ha CKOPOCTb XUMHUYECKOU pcakuuun "

IMOJIOKCHHUEC XUMHUYCCKOI'0O PAaBHOBCCHA

1.5

OKHCIIUTEIIEHO-BOCCTAHOBUTEIBHBIC pcakuuu, BHGKTpOHHI)II\/JI OamaHc
OKHCJINTENHLHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBienue ypaBHCHI/Iﬁ
OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ C HUCIOJB30BaHHEM MECTOAA

QJICKTPOHHOT'O OanaHca

1.6

Teopust FNEKTPOTUTUYECKON TUCCOUUALNN. DIEKTPOIUTHI U HEIJIEKTPOIUTBHI.
Karnonsl, aHnoHbl. MeXaHn3M JUCCOLMAIUU BEILIECTB C PAa3IUYHBIMU BUIaMU
XUMHUYecKol cBsa3u. CreneHs aucconuanui. CuiabHbIE U cadble AIEKTPOIUTHI.
Peakunu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIMii MOHHOTO OOMeHa,
MIOJIHBIE M COKpAlIEHHbIE MOHHBbIE ypaBHEHUs peakuuid. CBOKCTBA KHCIIOT,
OCHOBaHMH UM COJIE B CBETE MPEACTaBICHUH 00 3IEKTPOIUTHYECKON

Jucconuanuu. KauecTBeHHEIC pC€aKuuy Ha HOHBI. ITousrue o TUAPOJINU3E coJieit
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1.7

XHUMHUYECKUH 3KCIEPUMEHT: O3HAKOMJIEHHE C MOJAEISAMHU KPHUCTAJUIMYECKUX
PEIIETOK HEOPTraHWYECKUX BEIECTB — METAJJIOB U HeMeTalioB (rpadura u
ayiMasa), CIOXHBIX BEIIECTB (XJIOpUJA HATpUsl); UCCIEIOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOW peaklUd OT BO3AEUCTBUS Pa3IUYHBIX (HaKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOAHOCTH  PACTBOPOB  BELIECTB, Ipolecca
JTUCCOLIMAIIMU  KHUCJIOT, IIeJo4Ye U cojedl (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEPHAJIOB); MPOBEACHUE OIBITOB, WLIIOCTPUPYIOIINX MPU3HAKU
MPOTEKaHUsl peakuuil MOHHOro oOMeHa (oOpa3oBaHHME OCaJKa, BBIJICICHUE
raza, o0Opa3oBaHWE BOJbl); OMNBITOB, WJUIFOCTPUPYIOLNIUX  HPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX peakuuit (ropenue, peakuuu
pa3jIoXKEHUs,, COECOUHEHMS); PpAclO3HABAHUE HEOPraHMYECKUX BEIIECTB C
MOMOIIbIO0 KaUEeCTBEHHBIX PEAKIMI Ha MOHBI, pelIeHHe 3KCIePUMEHTAIbHbIX

3aga4

HewmeTtamnel 1 ux COCIUHCHUA

2.1

OOmass xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3HuUecKUe CBOMCTBA
MPOCTHIX BEIIECTB — raJIOr€HOB. XUMHUYECKHUE CBOMCTBA Ha MpUMEpPE XJopa
(B3auMoielicTBUE C MeTallllaMu, HEMETaJUIaMH, LIelI04aMu). XJIOPOBOJOPOI.
ConsiHast KUCIIOTa, XUMHUYECKHE CBOICTBA, IMOJy4Y€HUE, NPUMEHEHHE.
JeiicTBue XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YejoBeka. BaHeimme

XJIOPpUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

OObmas xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIe cTeneHu oOKucieHus. CTpoeHue U (pru3nuecKre CBONCTBa
MPOCTHIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOIU(DUKALNUN
KHCJIOpOJia M cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
dbusznyeckue W XuUMHueckue cBoMcTBa. OKCHUIBI Cepbl KaK MpPEICTaBUTENN
KHCJIOTHBIX OKCHIOB. CepHa;I KHCJIOTAa, (1)I/I3I/I‘-I€CKI/IC A XUMHUYECKHE CBOMCTBA
(obmmue xKak mpeacTaBUTeNs Kiacca KUCIOT U cnenuduieckue). XUMHUECKHUe
peaxiuy, JeKale B OCHOBE NMPOMBIIIIEHHOTO CIoco0a MOIy4eHHsI CEpPHOM
kucnotel. [Ipumenenue. Conu cepHOW KHCIOTHI, KaUeCTBEHHAsl Peakius Ha
cynbdaT-uoH. HaxoxxaeHue cepbl 1 €€ COeIMHEHHI B NMpUpojie. XUMUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpellbl COSAMHEHUSAMHU Cepbl (KUCIOTHBIE JOXKIH,

3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro NMPEJ0TBPAIECHHS

23

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymibl. OcoOEHHOCTH CTPOCHUS
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aTOMOB, XapaKTEpPHBIC CTETEHH OKHUCICHHs. A30T, paclpoCTpaHEHUE B
npupoje, pusndeckue u XumMuueckue ceorictsa. KpyroBopot azota B npupoze.
AMMHaK, ero (Qu3MYeCKMe M XHWMHUYECKHE CBOMCTBA, TIOIy4YCHUE U
npumenenre. Conu aMMOHHMS, UX (PU3MYECKHe U XHUMHUYECKHE CBOICTBa,
MMPUMCHCHUC. KauecTBennas pCaKknusd Ha MOHbBI AMMOHUA. A3oTHas KHCJIOTA,
e monyuyeHue, (QU3MYECKUE U XHMMHUYECKHE CBOMcCTBa (0oOmue Kak
NPEJCTaBUTENIS KJIacca KUCIIOT U crienuduueckue). Vicnonap3oBaHne HUTPAToOB
M cojell aMMOHMSI B KauyeCTBE MMHEPAJIbHBIX YJI0OpeHHil. Xumuueckoe
3arpsi3HEHUE OKPYKaroUIeH CpeJlbl COSUHEHUSMH a30Ta (KUCIOTHBIE JOXK/IH,

3arpsi3HEHUE BO3/1yXa, TOYBBI U BOAOEMOB)
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docdop, amnorponHsie Moaudukanuu Gochopa, GU3NIECKUEC U XUMUUECKHE
cBoiictBa. Oxcua dochopa(V) u ¢ochopHas Kuciora, (GU3MUECKUE U
XMMHYECKHE CBOWCTBa, moiydeHue. Mcmonb3oBanue ¢ochaTtoB B KadecTBe

MUHEpAJIbHBIX YI00peHHi

2.5

Oobmas xapaktepuctuka 3meMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOCHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCJIECHUA. YTIEepoJ, auIOTPOIHbIE
MoauduKayu, pacnpocTpaHeHHEe B Tpupone, (GU3MUECKUEe U XUMHUYECKUE
cBoricTBa. Ancopomus. KpyroBopot yriepoaa B mpupojae. OKCUbI yriaeposa,
ux (pusmyueckre U XUMUYECKUE CBOWCTBA, JICWCTBUE HA JKUBBIE OPTraHU3MBI,
MOJIyYEHUE U TPUMEHEHNE. JKOJIOTUUECKHE MPOOIEMBbI, CBSI3aHHBIE C OKCUIOM
yraepoaa(lV); rumore3a rino6ansHOr0 MOTEIUICHHUS KIMMAaTa; MapHUKOBBIHA
ahdext. YrompHas KucioTa U €€ CoMu, UX (PU3NUYECKHUE M XUMHUYECKHUE
CBOIICTBa, MoNy4YeHHe U npuMeHeHue. KauecTBeHHast peakiust Ha KapOoHaT-
noHsbl. Mcrionp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIINIEHHOCTH U

CEIBbCKOM XO035MCTBE

2.6

[TepBoHavabHBIC TTOHATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yriepona (MeTaH, 9TaH, STWIEH, alleTWICH, 3TaHOJ, TJIUIEPHUH, YKCyCHas
kuciora). Ux coctaB m xumMuueckoe ctpoeHue. [loHsaTHe 0 OMOJIOTHMYECKH
BRXHBIX BEIECTBAX: XKHUpax, OCNKax, yriIeBOJaXx — W HMX POJIM B KU3HU
YyeloBeKa. MarepuaabHOE €IWHCTBO OPraHUYECKUX W HEOPTraHWYECKHUX

COEIMHEHUN

2.7

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOMCTBA, IOJY4YCHHE U
npumeHeHue. CoennHeHust KpeMHus B npupoze. O0mue npeacraBiaeHust oo

okcuge kpemuusA(IV) u kpemuueBoit kucinore. CUIUKATBI, X UCIOJb30BaHUE
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B 6BITy, MCIUIIUHC, TIPOMBINIJICHHOCTH. Baxwueiimine CTPOUTCIILHBIC
MaTCpHralibl: KEpaMHKa, CTCKJIO, HCMCHT, 6CTOH, JKeJe300eToH. HpO6J'IeMBI
0€30I1aCHOr0 HCIIOJIb30BaHMS CTPOUTCIIBHBIX MAaTCpPUAIOB B HOBCGHHGBHOﬁ

KHN3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3ydeHHE 00pa3lioB HEOPraHMYECKUX BELIECTB,
CBOMCTB COJIIHOU KHCJIOTBI; IIPOBEICHUE KAaUECTBEHHBIX PEaKIMi Ha XJIOPUJI-
MOHbl M HAOJIOZCHHE MPHU3HAKOB MX MPOTEKAaHHUS; OIMbBITHL, OTpaXkarollue
¢du3nUecKkre 1 XMMUYECKHE CBOICTBA raJlOr€HOB U UX COSMHEHUH (BO3MOKHO
UCIIOJIb30BaHNE BUJEOMATEPHATIOB); O3HAKOMIIEHHE C O0pas3lamMH XJOPHI0B
(rayloreHNI0B); O3HAKOMJIGHHME C oOpasuamu cepbl U €€ COCITUHEHUSIMHU
(BO3MOXHO HCTIOJB30BAaHUE BHUICOMATEPHANIOB); HAOIIOJEHUE IIpoIecca
o0yriMBaHus caxapa IoJl IeHCTBHEM KOHLEHTPUPOBAHHON CEPHOUM KUCIIOTHI;
M3y4eHHEe XUMUYECKUX CBOMCTB pa30aBICHHONW CEPHOM KHUCIOTHI, IPOBEIACHUE
KayeCTBEHHOW peakiuu Ha Ccyib(ar-uoH U HaONIoJeHHe MNpu3HaKa eé
MPOTEKAHUs;, O3HAKOMJICHUE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, (ochopa u
UX COEAMHEHUH (BO3MOXHO HCIOJIb30BAHHWE BHJICOMATEPUANIOB), 00pa3liaMu
a30THBIX U (OCHOPHBIX YAO0OpEHUH; TOIyIeHHE, COOMpaHKEe, PaCIIO3HABAHKE
U U3y4YEHHE CBOMCTB aMMHAKa; MPOBEACHUE KAaUE€CTBEHHBIX PEAKIMIl HA UOH
aMMOHHUA U (dochaT-uOH U H3yYEHUE MPU3HAKOB HUX MPOTEKaAHHUS,
B3aUMO/IeHICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAJIOB); M3YYEHHE MOJIETeH KpUCTaNTNYeCKUX
peméTok anMasa, rpadura, QymIepeHa; O3HAKOMIIEHHE C MpPOLecCOM
azcopOLMu pacCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIVIEM M yCTPOMCTBOM
IPOTHBOra3a; MOJy4YyeHHe, cCOOMpaHHe, paclo3HAaBaHHE U M3yYCHHE CBOWCTB
YIJIEKUCIOro Tra3a; MpPOBEACHHE KAayeCTBEHHBIX peakuuid Ha kapOoHAT- M
CHWJIMKAaT-HOHBbl M HW3Yy4YEHHE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE 3KCIEPUMEHTAIbHbIX

3aJ1a4 1o TeMe «BakHelIne HeMEeTalIbl U UX COSIMHECHU

MeTanisl 1 UX COSIMHEHUS

3.1

OOm1ast XapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
X nosiokeHus B llepuogmyeckoi cucreMe XMMHMUYECKUX 3i1eMeHTOB J[.M.
Menpneneesa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtandeckas CBs3b
U METaJIMYecKasl KpUCTaUIMdecKas peleETKa. OIEKTPOXMMHUYECKUN psij

HaHpH)KeHI/Iﬁ MCTAlJIOB
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3.2

dusnueckue 1 XMMUYECKHe CBOMCTBA MeTayu10B. O0IIre Croco0b! MOTy4eHus
MeTauioB. [ToHATHE 0 KOPPO3UM METAIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI UX OT
Koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHAN, OPOH3a) U MX IPUMEHEHUE

B 6BITy " IIPOMBIINIJICHHOCTH
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[[{erounble MeTayuibl: MojokeHue B lleproauyeckoll cucteMe XUMHUYECKHUX
anemeHToB .M. MenneneeBa; CTpOCHUE UX aTOMOB; HaX0XIAEHUE B IIPUPOJE.
duznueckre 1 XUMUUYECKHE CBOMCTBA (Ha mpuMepe HaTpusl U Kajus ). OKCHIBI
U TUJIPOKCUIBI HAaTpus W Kaius. [[puMeHeHue NHIeNOYHBIX METANIOB M UX

COeIUHEHUN
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[[lenoyno3eMenpbHbIE METAIBI MarHui W KaJbIIMA: TIOJIOKEHHE B
Ilepuognueckoit cucremMe xumuueckux dnemenTtoB .M. Mengeneesa;
CTPOEHHE MX aTOMOB; HaxOXXJAeHUE B mpuponae. OU3nyeckue u XUMUYECKUE
CBOMCTBa MarHusi U Kaibliusa. BakHeline coequHeHHS KaiblMsa (OKCH],

TUAPOKCH]T, con ). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUS

3.5

Amomunuii: nonoxenue B llepronnyeckoil cuCTeMe XUMUYECKUX DIIEMEHTOB
J .M. MenneneeBa; cTpoeHHE aTOMa; HaxoxkJeHue B npupone. dusznueckue u
XMMUYECKUE CBOMCTBA aliOMHMHUS. AMQOTEepHbIE CBOHCTBa OKCHIA H

T'UAPOKCHUIA aJTFOMUHUA

3.6

XKeneso: nonoxenue B Ilepnonnmyeckoil cucreMe XUMHUECKUX 3JIEMEHTOB
J.1. Menneneesa; CTpoeHHE aToMa; HaXOXICHUE B Ipupojae. Pusnyeckue u
XMUMHYecKHe cBoWcTBa »kene3a. Oxcunpl, Tuapokcuasl u conu xenesa(ll) u

xenesa(Ill), ux cocras, cBOICTBa U MOJIy4YEeHNE

3.7

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMIIEHHUE C 00pa3liaMy METaJIOB U CILJIABOB,
X (QU3NYECKUMH CBOWCTBAMU; W3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAJIOB
(BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHMJA KaJlbliUd W HATpUs C BOAOH (BO3MOXHO
WCIIOJIb30BAaHUE BUJIEOMATEPHANIOB); UCCIEAOBAHUE CBOMCTB >KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAHUE
BHJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKIIM HA HOHBI
(Maramsi, Kanblws, adtoMuHMs, IMHKa, xkene3a(ll) u xenesa(lll), memau(Il);
HAOIIO/ICHUE W OTIMCAHKE MTPOIIECCOB OKPAIIMBAHUS IIJIAMEHH HOHAMY HATPHSI,
Kamuss W KanblMs  (BO3MOXXKHO — HCIOJb30BaHUE  BUAECOMATEPUAJIOB);
uccienoBaHre aM(GOTEPHBIX CBONCTB THAPOKCUAA AIOMHHHS U THAPOKCHUIA

UHKA, pCHICHUC SKCIICPUMECHTAJIbHBIX 3a/1a4 I10 TEMC «Baxxnemume MeTalIbI
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1 UX COCIUHCHUA»

XuUMHA U OKpYyXKarolas cpeaa

4.1

HoBbie maTepuansl 1 TeXHOJOTMHU. BellecTBa 1 Marepuaisl B OBCEIHEBHON
YKU3HU YeJI0oBeKa. XUMHUS U 3J0pOBbe. be3omacHoe ucnoib30BaHUE BEMIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas moMols mpu XUMUYECKUX 0XKOTraxX U

OTpaBJICHUSIX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHUE
okpyxartoriei cpenst [IJIK. Ponb xumun B pelieHNN SKOJIOTHYECKUX MPOOIeM.
[IpuposHble UCTOYHUKHU YTIEBOAOPOAOB (yroyib, NMPUPOAHBIA ra3, HEQTh),

MPOAYKTBI UX nepepa60TI<I/I, HX POJIb B 6LITy 1 TPOMBIIIJIICHHOCTHU

4.3

XHUMHAYECKUM 9KCIICPUMCHT: U3Yy4YCHUC o6pa3u013 MaTCpHrajioB (CTCKHO, CILJIaBBbI

METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)
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ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
MpoBePsSIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHMSA K PEAMETHBIM pe3yJibTaTaM
0a230BOr0 ypOBHSI OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOI
NpOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanusi Ha ocHoBe PT'OC

1

[Ipencrasnenue:

1.1

0 TO03HABAa€MOCTH SBIICHHUI npupoAnbl, IMOHUMAaHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAaHUsA, KOMIIOHCHTA O6H_ICI>’I KYJbTYpPbI U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBECKAa B YCJIOBHUAX COBPEMCHHOI'O O6HICCTB3.;

INIOHNUMaHHE MECTAa XUMHHU CPEAU APYI'UX €CTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTO/JaX IMO3HAHUA, B TOM YHCJIC OKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HUCCICAOBAHUSA BCHICCTB W HU3YUYCHHA
XUMHNYCCKHUX peaKquI; YMCHHUC HCIIOJIb30BaTh MOJACIMU  JIA

00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYIJI

1.3

0 cthepax mpodeCcCUOHATBLHON ACSITENFHOCTH, CBI3aHHBIX C XUMHUEH
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JJOCTH)KECHUSIX
XUMHUYECKOH HAYKH, YTO TO3BOJUT OOYYArOIIMMCS PaccMaTpPUBATh
XUMUIO  Kak cdepy cBoedt Oyaymiel  mpodeccHoHaTIbHON
ACATCIIPHOCTH U CACJATH OCO3HAHHLIN BBIGOp XUMHHN KakK
NpoGWIBHOTO TpEeIMeTa MpH MEepexofe Ha YPOBEHb CpPEIHETO

o01iero oopazoBaHus

Bnagenue cuctemMoil XMMHYECKUX 3HAHMH U YMCHHUC MPUMCHATH

CUCTEMY XUMHWYCCKUX 3HaHI/II‘/'I, KOTOpas BKIIIOYACT:

2.1

BaKHEUIINE XUMHWYECKHE IIOHATHS: XUMHUYECKHUH DJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE U CI0XHOE BELIECTBO, OJHOPOJAHAS U
HEOJTHOPOJIHAsl CMECh, OTHOCHUTEJIbHBIE AaTOMHAs U MOJIEKYJsIpHas
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca, MOJIIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJIb (CpemHsis), XMMHUYECKas
peaKkuys, peakUuu COCOUHEHUS, PEAKIUM Pa3JIOKEHUs, pPEaKkLuu
3aMElICHUs, peakMu OOMeHa, TEIUIOBOW 3(PeKT peaklnu, 7K30- U

OHAOTCPMHUYCCKUC PCAKLINU, PACTBOP, MACCOBAAd HOJISI XUMUYCCKOI'O
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JJIeMEHTa B  COCIWHEHUHM, MaccoBas JOJsI M TIPOLEHTHas
KOHIICHTpALIUS BELIECTBA B pACTBOPE, SIPO aTOMA, JJIEKTPOHHBIHN CII0M
aToMa, aTOMHas OpOHUTalb, PaJWyC aToMa, BaJCHTHOCTh, CTEICHb
OKHCIICHHSI, XUMHUECKasi CBA3b, JEKTPOOTPULIATEILHOCTD, MOISpHAs
U HCIOJAAPpHAs KOBAJICHTHAs CBA3b, MOHHAA CBA3b, MCTAJIJIMYCCKAA
CBSI3b, KpUCTAJUINYECKAs pelIETKa (ATOMHAs!, HOHHAsI, METaJJTMUecKasi,
MOJIEKYJISIpHAsI), UOH, KaTUOH, aHUOH, 3JICKTPOJIUT U HEIJIEKTPOJIUT,
ANEKTPOJIUTHYECKAsT JUCCOLMAIUS, PEAaKIMU HOHHOIO OOMEeHa,
OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIC pcaKknuunu, OKHUCIIUTCIIb n
BOCCTAHOBHTENb, OKHCJICHHE M BOCCTAHOBIICHHE, DJIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTHUMbIE W HEOOpaTUMBIC PEaKIIHH,
CKOpPOCTh XHMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

MCTaJIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIArallMe 3aKOHbl XMUMMM: 3aKOH COXpPAHEHMsSI MaccChl,
nepuonnueckuil 3akoH J[.M. MengeneeBa, 3aKOH NOCTOSHCTBA

cocTaBa, 3aKOH ABOF&I{pO

23

TCOpHUU XUMUU: ATOMHO-MOJICKYJIApHAsA Teopus, TCOpHUA

3J'I€KTpOJ'II/ITI/ILI€CKOI71 JUCCoanuu

Brnaaenue ocHOBaMU XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

yMEHHE TMPABWIBHO WCIIONH30BaTh W3YYCHHBIC BEIIECTBA U
Matepuaibl (B TOM YHUCIE MUHEpPalbHbIC YTOOPEHUS, METAJUIbl U
CIUIaBBl, TPOAYKTHI MEPEpPabOTKH  TMPUPOIHBIX  HCTOYHHKOB
YTJIeBOIOPOAOB (YTJIsi, MPUPOTHOTO raza, He)TH) B OBITY, CEITLCKOM
XO3SIIICTBE, HAa TMPOM3BOJCTBE W TOHMMAHHE 3HAYCHUS KHUPOB,
OenKoB,  YIJICBOJNOB  JUIi  OpraHM3Ma  YEJIOBEKa;  yYMCHHUE
MPOTHO3MPOBATh BIUSHUE BEIICCTB M XMMHUYECKHUX IMPOIECCOB Ha

OpTraHM3M YeJIOBeKa U OKPYKAIOUIYIO MPUPOAHYIO CpPeILy

3.2

YMCEHHUE UHTCIPUPOBATh XUMHUUYECCKHUE 3HAHUA CO 3HAHUAMH APYTUX

y4eOHBIX IPEAMETOB

33

HaJIMYMe OMbITa pabOTHI C PA3TMYHBIMU UCTOYHUKAMU UH(pOpMAIUU
M0 XMMHUM (Hay4yHas M Hay4HO-TIONYJISipHasl JUTepaTypa, CIOBapH,

CIPAaBOYHHUKH, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATb I/IHq)OpMaLII/IIO O BCIICCTBAX, HX
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MIpEeBpallICHUAX n MPAKTHUICCKOM INPUMCHCHUU n YMCHUC

HCIIOJb30BaTh €€ s PCUICHHUA y‘le6H0-H03HaBaTeJ’IBHHX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH ITOHATHIHOTO arrmapara U CHUMBOJIMYECKOI'O

S3bIKa XUMHHM JUISI COCTaBJICHUS (hOPMYJT HEOPTaHUUECKUX BEILECTB,

: YpaBHEHUH XUMHYECKMX pEaKlMil; OCHOBaAaMHU XHMHUYECKOU
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)
YMeHue oObSICHATH CBSA3b MOJOXKEHHS deMeHTa B [lepuoamueckoit
CHUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB

5 XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsn sapa, OOIIee Yucio
9JIEKTPOHOB), PACIPEICICHHEM JJIEKTPOHOB IO DHEPTreTUYECKUM
YPOBHSIM aTOMOB NIEPBBIX TPEX NEPUOJOB, KAJTUSI U KaJIbLUs
[IpencraBinenue 0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX JJIEMEHTOB (paJilyC aToMa, dJIEKTPOOTPUIIATETLHOCTH ),

6 IOPOCTBIX M CIOXKHBIX BEIIECTB OT TOJOXKEHUS DIEMEHTOB B
[lepuoguueckoit cucteme (B MajblX MEpUOJAaX M IJIABHBIX
MOJTrPYyNax) v SJEKTPOHHOTO CTPOCHHUS aTOMa

7 YMeHue KinaccupuIpoBaTh:

7.1 XUMUYECKUE TIEMEHTBI

7.2 HEOpPraHWYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIINHI

8 YMeHue onpenensiTh:

o1 BaJICHTHOCTh M CTETICHb OKHCIICHUS] XUMUYECKHUX AJIIEMEHTOB, 3apsij

' MOHA

22 BUJ] XMMHUYECKOW CBSI3U M THUIl KPUCTAIIMYECKOH CTPYKTYpHI B

. COCTMHEHUSIX

8.3 XapakTep Cpeibl B BOJHBIX pACTBOPAX BELIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepru3oBath (PU3MUECKUE U XUMUYECKUE CBOMCTBA:
IPOCTBIX BEWIECTB (KHCIOPOJA, O30H, BOJOPOH, TrpaduT, anmMas,

9.1 KpeMHUH, a3or, (ocdop, cepa, XJIOp, HATPHA, KalUH, MarHui,
KaJIBIIUHA, aTFOMHHHM, KEJIE30)

9.2 CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BOJa,
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aMMHaK, XJOPOBOJIOPOJ, CEPOBOJIOPOJI, OKCHIBI U THIPOKCHIBI
metamuioB [-ITA rpymm, amromunus, menu (I1), muaka, xenesa (I u
III), oxkeuast yraepona (I u IV), kpemuns (IV), azora u ¢pochopa (111
u V), ceper (IV u VI), cepHucras, cepHas, a30THCTas, a30THasl,

(docdopHas, yroiapHas, KpeMHHEBas KHCIIOTA U UX COJIN)

NPOTrHO3UPOBATL W XAPAKTCPU30BATH CBOMCTBaA BC€IOICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHHUC BCIICCTB B

>3 3aBUCUMOCTM OT MX CBOMCTB, BO3MOXXHOCTb IPOTEKaHMs
XMMHYECKHX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHue cocTaBiIsTh MOJIEKYJISpHbIE U HIOHHBIE YPAaBHEHUSI peakLui,
B TOM UUCIIE:
10.1 peakuuit HFOHHOro oOMeHa
10.2 OKHUCIIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIINI
103 WUTIOCTPUPYIOMIMX XUMHUYECKHE CBONCTBA H3YYEHHBIX KIIACCOB
' (TpyIiIn) HEOPraHUYECKUX BELIECTB
10.4 MIOATBEPKIAIOIIHUX TEHETUYECKYI0 B3aUMOCBSI3b MEXKY HUMU
11 YMeHue BIUUCIATH (IPOBOAUTDH PACUETHI):
11 OTHOCHUTEJIbHYI0 MOJIEKYJISIDHYIO M MOJIIDHYKO MacChl BELIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOI0 AJIEMEHTA B COEJUHEHUH
11.2 MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM T'a30B
114 [0 YpPaBHEHHUSAM XMMMUECKHUX pEaKLUUid M HaXOJUTh KOJUYECTBO
' BEIECTBA, 00bEM U Maccy peareHTOB WJIH MPOyKTOB peakluu
12 Bianenue (3HaHue OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHUs (HaAOIIOACHHE,
11 U3MEpEeHUe, SKCIEPUMEHT, MOACTUPOBAHNE) ITPH N3YUYEHUH BEILIECTB
' U XUMHYECKHMX SIBIEHUH; yMeHHE c(OpMyIUpOBaTh MpodieMy u
MIPENJIOKUTD IYTHU €€ pEIICHUs
122 Oe3omacHOil paboOThl C XMMHYECKMMH BEIIECTBAMH, XUMUYECKOM
' MOCY 10 M JIa0OpaTOPHBIM 000PYA0BAHHEM
123 paBUJIaMU 0€e30MacHOro oOparieHus C BELIECTBaMH,

HCIIOJIb3YCEMbBIMHU B HOBCCHHGBHOﬁ JKU3HU, ITpaBUJIaMU ITOBCIACHU B
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Hensax cOepexeHus: 37J0POBbS M OKPYIKAloIIeH MPUPOIHON Cpelbl;
IIOHUMaHKE Bpesa (OMacCHOCTH) BO3/EHCTBHS HA KUBbIE OPraHU3MBbI
OnpeeaEHHBIX BEILECTB, croco0oB YMEHBIIEHUS u

MMpCaO0TBPaAlICHHA UX BPCIHOT'O BOBHCﬁCTBHﬂ

13

Hammane MPAKTUYCCKNX HABBIKOB INIAHUPOBAHUA U OCYIICCTBICHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUYCHUC n OIIMCaHHuC (I)I/IBI/I"ICCKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHEC C (I)I/ISI/ILIGCKI/IMI/I U XUMHWYCCKUMHU SABJICHUAMU, OIIBITHI,

HWIUTIOCTPUPYIOIIHNEC NTPU3HAKU ITPOTCKAHUA XUMHUYICCKUX pCaKI_II/Iﬁ

13.2

N3YUCHUC CII0CO00B pa3saCICHUA cMmecen

13.3

IIOJIYYCHHUE KHUCIOpOAa W HU3YUCHHEC Cro CBOﬁCTB; IMMOJIyUYCHHC
BOOOpOJa U U3YUCHHUC €TI0 CBOﬁCTB; MMOJIYYCHHEC YTJICKUCIIOrO rasa u
HN3YUCHUC CTO CBOﬁCTB; MOJIYyUCHUEC aMMHUaKa MW H3YUCHUC €TI0

CBOWCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEHCIEHHOW MAacCOBOW JIOJIEH

paCTBOpéHHOFO BCIICCTBA

13.5

IPUMEHEHHEe  MHIMKAToOpoB  (JJakMyca,  METWIOpaHXa H
(beHondTanenna) A ONpeaesieHUs] XapakTepa Cpesibl B pacTBOpax

KHUCJIOT U LIeJI0Uen

13.6

HUCCJIICAJOBAHUE H OIIMCAaHHEC CBOIICTB HCOPraHM4CCKHUX BCIICCTB
PA3JIMYHBIX KJIACCOB; U3YUCHUC B3aHMOACHCTBUS KUCJIOT C METaJljlaMu,
OKCHJaMH METaJIJIOB, PaCcTBOPUMBIMHA n HEPACTBOPHUMBIMU
OCHOBAaHHUAMHU, COJIIMH; IIOJIYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHE OAHOro ™cErTajlyla ApyruMm Hu3 pacTBoOpa COJIH,
HUCCIICOOBAaHUC aM(bOTepHLIX CBOICTB THUAPOKCHUIAOB AJIFOMUHUSA U

IMMHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); ((9HeKTpOJ'II/ITI/I‘IeCKaH
JUCCoranus» , «Baxneimue HeMETaIbl U HX COCAUHCHUA»,

«Baxknee MeTalyibl 1 UX COCIMHEHUSI

13.8

XUMHNYCCKHUC OKCIICPHUMCHTHI, HIUTIIOCTPUPYIOITHUEC IIPHU3HAKH
IMPOTCKAaHUA peaKuHﬁ HOHHOTO 06M€Ha; KauCCTBCHHLBIC PCAKIIMU Ha

NPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HOHBI: XJIOpUA-, OpoMHUI-,
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nomnun-, cynbdar-, ¢ocdar-, kapboHAT-, CHIHKAT-aHUOHBI,
THIPOKCH-HOHBI, KATHOHBI AMMOHHSI, MATHUSI, KAJIbIIHS, ATFOMUHHS,

xenes3a (2+) u xenesa (3+), meau (2+), HUHKA

14 Ymenue:

NPECTABIATh PE3yJbTaThl HKCIEpUMEHTa B (opMe BBIBOJOB,
14.1 JI0Ka3aTeNbCTB, TPa@UKOB U TAOMUI[ U BBIABIATH AIMIHPUUYECKUE

3aKOHOMEPHOCTH

yCTAHABIMBaTh  CBA3M  MEXAY  peajbHO  HAOII0AaeMbIMU
14.2 XUMHUYECKMMHU SIBIICHUSIMH M TpPOlLIECCaMH, NPOUCXOMA[IIMMU B

MakKkpoO- U MUKPOMHPE, OOBSICHATH ITPUYIHNHBL MHOFOO6pa3I/I$I BCIICCTB
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HEPEYEHbB 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OCHOBHOM
roCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3JIeMEHT COlep:KaAHUs

1

HCpBOHa‘-IaJ'H)HI)Ie XUMHNYCCKUC ITOHATHA

1.1

Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

ATOMBI U MOJICKYJIBI. Xumudeckne daeMeHThl. CHUMBOJIBI  XHMHYECKUX

9JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEIICCTBA.

1.3

Xumuyeckass ¢opmyna. BaleHTHOCTb aTOMOB XUMHUYECKHX 3JIEMEHTOB.

CreneHp OKUCICHUSA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHas aTOMHas Macca.
OTtHocHUTENbHAS MOJICKYJIsIpHasdg Macca. MaccoBas 7o XUMHYECKOTO dJIeMEHTA

B COCAMHCHUU

1.5

KonnuectBo BemiectBa. Mosb. MonsipHas macca. MonsipHbIii 00BEM Ta30B.

BzanMocBs3b KOJMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHHI BEIICCTBA

1.6

du3nyeckre U XUMAYSCKUE SBJICHUS. XHUMHUUECKas pcaKkuus u e€ IMPU3HAKH.

3aKoH COXpaHCHHA MACChbI BEIICCTB. Xumuueckue YPaBHCHUA

[lepuonnueckuit 3akoH u Ilepuoanueckas cucTeMa XMMHUYECKUX HJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. I[lepronnueckas cuCTEMa XMMHYECKHX 3JIEMEHTOB
JA.N. MenneneeBa. [lepuonbl u rpynmnbl. OU3HYECKHI CMBICI MOPSIKOBOTO

HOMCpa, HOMCPOB MICPUOJa U I'PYIIIILI 3JICMCHTA

2.2

CTpOCHI/Ie atroMoB. CoCTaB aTOMHEIX AACP. H3oTomkl. 3J'ICKTpOHBI. CTpOCHI/Ie
OJICKTPOHHBIX 000JI0YEK aTOMOB IICPBBIX 20 XHMMHYECKHX DJICMCHTOB

[Tepuonnueckon cucremsl [J.1. Menneneena

23

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUECKHUX 3JIEMEHTOB MEPBBIX TPEX
NEepUOJOB, Kaylus, Kalnplus (paguyca aToMOB, 3JEKTPOOTPULATENbHOCTH,
METANIMYECKUX UM HEMETa/NIMYeCKUX CBOMCTB) W HMX COCAUHEHHH B
COOTBETCTBUHU C TIOJIO)KEHHEM »dJieMeHTOB B Ilepuoanueckoit cucreme u

CTPOCHHUEM HX aTOMOB

CTpoeHHe BCIICCTBA

3.1

Xumuyeckass cBs3b. KoBaneHTHas (mosispHass W HEMOJIApHAs) CBSA3b.

9HCKTpOOTpI/IL[aTeHBHOCTB XUMHNYCCKUX DJICMCHTOB. HNonnas CBA3b.
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Merannnueckas cBSI3b

3.2

Tunel KpUCTAINIMYECKUX PEIIETOK (aTOMHasi, HMOHHAs, MeETaJUIM4ecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIIMYECKON PEMIETKH U BHUAA

XUMHUYECKON CBA3U

Baxwueiimine MMPpEACTAaBUTCIIN HCOPraHNMYCCKUX BCHICCTB. Hemeramnel u ux

COCAMHECHNA. Mertamisl 1 uX COCIUHECHU A

4.1

Knaccudukanmss 1 HOMEHKJIATypa HEOPTAaHMYECKUX COEAMHEHUH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHCIIOTHBIE, amoTepHbIC) u
HecosieoOpa3yromre; OCHOBaHMHN (IIENOYM W HEPaCTBOPUMBIC OCHOBAHMS);
KHUCJIOT (KUCIIOPOJICOMIEpKAIUE U OCCKHCIOPOIHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); cOJiel (CPEAHUX U KUCIIBIX)

4.2

@u3nyeckue M XHUMHUYECKHME CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAIUIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

dusnyeckue W XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA,
HaTpuA, KaJiid, Marovsd U KajJblus, aJIIOMUHHA, KCIIC3a. BJICKTpOXI/IMI/I‘-IeCKI/Iﬁ

paa HaprI}KCHI/Iﬁ MCTAlJIOB

4.4

®u3NYECKNEe U XUMHYECKHUE CBOMCTBA BOJOPOHBIX COCTUHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOAOPOIa, AMMHAKA

4.5

Ou3nyeckue U XUMHUYECKHUE CBOWCTBA OKCHIIOB HemeTauioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuusa(IV). [lonyaenne

OKCHJO0B HEMETAJIJIOB

4.6

Xumnueckne cBoiictBa okcuaoB: MetawioB [A-IIIA rpymn, munka, meau(ll) u

xenesa(ll, IIT). [Tomydyenne okCua0B METAILIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHUH M aM(pOTEPHBIX THIPOKCUIOB (HA MpUMEpE
THAPOKCUIOB alllOMHUHHUA, Keje3a, uuHKa). [lomydeHne oOcHOBaHUN U

aM(OTEPHBIX TUAPOKCHIOB

4.8

OO0mre XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIAHOM, CEPOBOJOPOIHOM,
CEPHHUCTOM, CEPHOMU, a30THOM, (HochHOPHOU, KPEeMHUEBOM, yrojdbHOH. OcoObie
XUMUYECKHE CBOMCTBAa KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.

[Tony4yenue KuciaoT

4.9

OO6mue XuMHUYECKHEe CBOMCTBA cpenHuX coliel. [Tomyduenue coneit

4.10

[Monyuenue, coOupaHue, pacro3HaBaHUE BOJOPOJA, KHCIOPOJaa, aMMHaKa,

YTJICKUCIIOTO I'a3a B na6opaT0p1/H/I
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4.11

[Tonmyuenne ammmuaka, CEpHOI M a30THOM KUCIIOT B MPOMBIIUIEHHOCTH. O01mune

CIIOCOOBI MMOJIYYCHUS MCTAJIJIOB

4.12

I'enetnueckas cBSI3b MECXKIY KilacCaMHM HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccudukanys XuMHUUECKUX peaklMid M0 pa3IudHbIM MPU3HAKAM: 110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKkIMM BEUIECTB, MO TEMJIOBOMY 3(PQEKTy, 1o

H3MCHEHMIO CTEIICHSH OKHMCICHUS XUMUUECKIX JJIEMCHTOB

5.2

TermnoBoit 3peKT XUMHYECKOHW pEeakIuH, TEPMOXMMUYECKHE YPaBHEHHUSI.

DK30- " OHAOTCPMHUUCCKUC PCAKIINH. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHUA

53

OKuCINTEeNIbHOBOCCTAHOBUTEbHBIE peakiMi. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBJIGHHUS.  DJIEKTPOHHBIM  OamaHc

OKHCIIMTEIILHOBOCCTAHOBUTEIILHOM pC€aKiuu

54

Teopust 37€KTPOIUTHYECKON AUCccOoManny. KaTHOHBI, aHUOHBI. DIEKTPOIUTHI

" HCOJICKTPOJIUTHI. CunbHbIe U c1a0bIe SJICKTPOJIUTHI. CreneHb Jucconuanum

5.5

Peakiun MOHHOTO OOMeHa. YCIOBHS MPOTEKAHHs pEaKkIMii HOHHOTO OOMEHa,

TIIOJIHBIE U COKPAIllEHHBIE NOHHBIE YPABHEHUS PEaKIIMM

XHMHS ¥ OKpYyXKaromas cpeia

6.1

BemecrBa m marepuansl B IIOBCEJIHEBHOW >KM3HM 4YeloOBeKa. besomacHoe
UCIOJIb30BAHUE BEUIECTB M XMMUYECKHUX peakuuid B jabopaTopuu U OBITY.

HepBaﬂ IMoMOIIb IMPU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYKalomiel cpelnbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeAOTBpAIlCHHUS
[IpenenbHas nonmyctumasi koHuneHtpauus BemectB (I1/IK). Pomnp xumuum B
pEIICHUH DHKOJIOTMYECKUX mpobiem. YcuieHue mMnapHUKoBoro 3ddexra,

pa3pyLIeHuEe 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, azota, pocdopa, yriepona, KpeMHUS U UX COSAMHEHUI B
OBITY, MEIUIIMHE, NMPOMBIIUICHHOCTH M CEIIbCKOM XOo3siicTBe. [IpnMeHeHue
METAJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPATIOMUHHMA, OpoH3a) B OBITY U
MPOMBINIIIEHHOCTH MX coeuHeHni. [IoHATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE

CTIOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHMKH YTIIEBOAOPOAOB (Yroib, HMPUPOAHBIN Tra3, HE(Tb),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa‘IaJ'IBHI)Ie MOHATHS 00 OPraHMvYCCKHUX BEIICCTBAX KaK O COCAMHCHUAX
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yriaepoaa (MeTaH, 9TaH, 3TUJICH, alICTHUJICH, 3TAHOJI, INIMLICPUH, YKCYCHAad KI/ICJIOTa).
IloHsTHE 0 OMOJOTMYECKH BaKHBIX BCIICCTBAX: JXUPAX, 6eJ'IKaX, YTIICBOAAX — U UX

POJIA B ) KU3HU YCIIOBCKA

7 Pacuérnr:
7.1 o GpopmyiiaM XUMHUYECKUX COSTUHEHUIN
7.2 Macchl (MacCOBOM) J10JIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHHUSIM
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1151 YYEHUKA

Pynzurtuc I'.E., ®enpaman O.I'. «XUMMUSA 8 knace»

ba3oBelii ypoBeHb. YueOHuk. AkiponepHoe odectBo "M3narensctBo "IIpocBemenue”, 2021
roJ

Pymsurtuc I'.E., ®enpaman ©.I'. «KXUMMUS 9 knace» ba3oBelii ypoBeHb. YUeOHUK.

Axuunonepnoe obmectso "UznarensctBo "[Ipocsemenue”, 2021 roa

METOJUYECKHUE MATEPHUAJIBI IJI51 YYUTEJISA

I'a6bpuensn O.C., Octpoymo B U.T'., Cnanko C.A. «KXUMMS 8 kiaace»

ba3oBelii ypoBeHnb. Yuebnuk. AkiponepHoe oomectso "M3narensctBo "lIpocsenienne”, 2023
I'a6puensn O.C., Octpoymo B U.T'., Cnankos C.A. «XUMMS 9 kiaace»

ba3oBelii ypoBeHnb. YueOHuk. AkiponepHoe oomectso "M3narensctBo "lIpocsenienue", 2023
Pynzurtuc I'.E., ®enpaman O.I'. «XUMMUS 8 knace»

Pynzurtuc I'.E., ®enpaman O.I'. «XUMMUA 9 kaace»

Axuunonepnoe obmectBo "UznarensctBo "[Ipocsemenue”, 2023 roa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/7f41a636

[Tnarpopma Cnam 'MA  https://chem-oge.sdamgia.ru/teacher/test

[Tnarpopma AKnace https://www.yaklass.ru/p/biologia? YkIShowAll=1
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