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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma o XMMHUK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B ®I'OC 00O, a Takke Ha OCHOBE (heaepanbHOU
paboueil mporpaMMbl BOCIUTAHUA U € Y4ETOM KOHLENLUU IPEernojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLEsaX, oOwed crpareruun oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpEAMETa, YCTaHABIHWBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpyKaHKe, MPelyCMaTpUBaeT pacipeesieHue ero mo Kiaccam u
CTPYKTYPHUPOBaHUE IO pa3zAeiaM U TeMaM IpOrpaMMbl 0 XUMHHU, ONpeseNsieT KOIUYeCTBEHHbIE
U KayeCTBEHHBIC XapPAKTEPUCTHKH COACPIKAHUS, PEKOMEHIYEMYI0 IIOCIIE0BaTEIbHOCTh
U3YyYEHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOro
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOKHOCTH TpeaMeTa s
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOSHMsSI OCHOBHOW 00pa3oBaTeIbHOM NMPOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011IeT0 00pa3oBaHus, a TakyKe TPEOOBaHMIA K pe3yabTaTaM 00ydeHHUS XUMHUU
Ha YpOBHE LeNel H3ydeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeTHHOCTH 00YUaIOMIerocs II0 OCBOCHUIO y4eOHOTO COAEpIKaHusl.

3HaHuE XUMHUH CIYXKUT OCHOBOW U1 (YOPMUPOBAHMSI MUPOBO33PEHUSI 00YUaIOLIErocs, ero
NPEICTaBICHUN O MAaTEPHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE XUMHUECH
IPECTaBICHUS O B3aUMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUM BEIECTB B MPUPOJIE, O MYTAX
pemeHust TI00aNBHBIX TMPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYecKoil, MUIIEBOM U 3KOJIOrHYecKor 6e30nacHOCTH, MPOOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaau3aly BO3MOXHOCTEM M caMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 0011eH 1 (yHKINOHATIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroLuxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHON  y4eOHOH  JesTeIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT €O CHEUU(UKON HAy4yHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTIO
B3IJISA/1a HAa €MHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAloM B (JOPMHPOBAHUHT
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSIM, K TMPHUPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJIaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TIpeaAMeTa, KOTOPBIM SBIISETCS TEJAarornyeckd aJalTHPOBAaHHBIM OTpaKEHUEM
6a30B0il HayKM XMMHHU Ha ONpeIeIEHHOM dTarne e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIIero oOpa3oBaHWs OPUEHTHPOBAH HAa OCBOCHUE
00y4aromyUMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACITHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHpPOBaHAa HAa OCHOBE CHCTEMHOTO
noaxona k e€ maydeHunroo. CoJnepkaHHWe CKIIAIBIBACTCS W3 CHCTEMBI MOHITHH O XHUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OpPTaHHM30BaHbI MO TPUHIUITY ITOCIEAOBATEIFHOIO Pa3BUTHS 3HAHHWI HA OCHOBE
TEOPETUYECKHX MPEACTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYCHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoaunueckoro 3akoHa [I. . MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOH CBS3H;

— MpeCTaBIEHUH 00 AMEKTPOIUTHUECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YpPOBHS K JApYromy,
BBIMOJIHASL (DYHKIMU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAaKTUYECKOI0 IPUMEHEHUS U MTOJyYEHHS N3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOH COCTaBIIAIOLIEH HayyHOM KapTHHBI MHUpa B JIOTMKE €€ CHCTEMHOH NpUpPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» u «Pu3uka. 7 Kiiaccey.

[Tpy n3yueHnH XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHUPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHHUH BELECTB M XUMUYECKUX pEaKLuil, B
(GOopMHpPOBaHMM U pPa3BUTHM [103HABATEIbHBIX YMEHMH M HMX HPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEI0BATEIBCKOM IEeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpalleHus C BelIeCTBAMU B IIOBCEIHEBHON KU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIIHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CIHOCOOHOW aJanTHpOBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIeHHOCTb OOYyYEHHUS Ha CUCTEeMaTHYecKoe NpuoOlIeHne oOydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(OopMHPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrnieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATEeTbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIIOUEBBIX HAaBBIKOB (KIIHOUYEBBIX
KOMIIETEHIIN ), UMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHclle YMEHUI OOBSCHATH M OLICHWBAThH SIBICHUS OKPYXKAIOLEro MHUpa, MCMOJIb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMHMH, TNPUMEHATh MX TMpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HAHWM Ui BBIPAOOTKM 3KOJOTMYECKH LelIecoo0pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKMX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU AajJbHENUIIero 00yueHUs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I MU3yYEHUS XMMHHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus, coctaBisieT 136 yacos: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperatHoe cocrosiHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YncThIe BelecTBa U cMecu. CriocoObI pa3/ielieHus CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHbIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAA aTOMHAst Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MossipHass macca. B3auMocCBsi3b KOJIMYECTBA, Macchl U
YHClia CTPYKTYPHBIX €IUHUIL BerecTBa. Pacuérhl mo hopMyrnaM XMMHUYECKUX COCTUHCHHM.

®u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ IMpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukaims XUMUYECKUX PEaKInui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW IMOCYJO0W, mpaBuiiaMu paboThl B jabopaTropuud W mpuéMaMu
oOpateHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAaHUEM, M3YUYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBlIeHHUEe BOCKA, TassHUE JIb/Ia,
pactupaHue caxapa B CTYIIKE, KAIICHHE W KOHJICHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOt01eHne
W ONKCAaHWE TPHU3HAKOB MIPOTEKAHUS XHMMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpUaAoM Oapusi, paznoxkeHue ruapokcuaa menu (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >ene3a ¢ pacTBopoM coiu menu (II), m3ydenwe crocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpoMmarorpadusi, TPOBEACHHE OUYMCTKH TOBAPEHHON coJiu, HAOJIOJEHWEe U OIHUCAHHE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoiesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBUTeIM HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 37€MEHT M IPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (peakluyd TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KucCIopoja B Jjaboparopuu u
MPOMBINIEHHOCTH. KpyroBopoT kucimoponaa B mpupoje. O30H — aljaoTporHas MOAN(PUKAIUS
KHCIJIOPOJIA.

TermnoBoit >hdexT XuMHYECKOW peakInH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — »memeHT W mpocTroe BemiecTBO. HaxoskaeHue BoJopoja B MPUPOJE,
buznyecKre 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Moutsipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBOpMMOCTH BemiecTB B BojJie. MaccoBasi JOJsl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUpPOJE M B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoe. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa M OYHCTKA
MPUPOJIHBIX BOJI.

Knaccudukanust nHeopranmyeckux coenuuennid. Oxcuapl. Knaccudukanus OKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKcuI0B. U3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuaoB.



OcHoBanmsi. Knaccudukaius oOcCHOBaHM: MIENOYM W HEPACTBOPHMBIE OCHOBAHWUS.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucinot. @usudeckiue 1 XUMHYECKUE
cBorcTBa KUCHOT. Panx akrusHoctn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Conu. Homenknarypa coneil. @u3nyeckrue U XUMUYECKUE cBoicTBa cosel. [lomydenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrio3HaBaHME W W3YyYEHHE CBOICTB KHCIOpOJa, HAOJIOJCHHE B3aMMOJCHCTBHS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
o0pa3llamMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3Yy4YeHHUE CBOWCTB Boaopoia (ropeHue), B3aumojnencTBue Bojopona c¢ okcugom wmeau (I1)
(BO3MOHO HCIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM [JO0JIEHW pPacCTBOPEHHOTO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOIO/IEHUE M3MEHEHUSI OKPAaCKH WHIMKATOPOB B PAaCTBOpPAx KHUCIOT W IEJIO0Yeil, u3ydyeHue
B3aumoeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METaJlJlaMu,
peakuuii HeWTpaiau3aluH, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «Baxuennune
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBrle TOMBITKA KIACCU(PUKALMKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEJIOYHO3EMETbHBIE METAJLIBI, TAJOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMuU4YecKux »diemeHToB J[. .
MenneneeBa. Kopotkomepuognas u aiauHHONeprogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue aromoB. CocrtaB artomMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX dyeMeHToB [lepuonndeckoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 2JIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [leprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

Xumudeckas CBSI3b. KoBanentHas (monstpHas u HETOJISIPHAS ) CBA3b.
DIIEKTPOOTPULIATETILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTEIBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

M3Yy4eHHE OO0pa3loB BEIIECTB METAUVIOB MU HEMETaJUIOB, B3aMMOJICHCTBHE THUAPOKCHUIA
IMHKA C PacTBOPAMH KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Meostcnpeomemnuwie céasu



Peanuzanusi MeXIpeAMETHBIX CBS3€M MPU U3YYEHHH XUMHH B 8 KJIACCE OCYIIECTBIISIETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TakK U TOHATHH,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01mure ecTecTBEHHO-HAY4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTEe3a, TEOpUs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCHU(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPHUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZIMoOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUU 3apsl, BEIIECTBO, TelO0, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, SIUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHHEpalbl, TOpPHbIE IOPOJIbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuusi

[lepuoanueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osaementoB J[. U.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOMCTB XUMHYECKHX
9JIEMEHTOB TEPBBIX TPEX MEPHUOIOB, Kalls, KalblUsi U HUX COCOUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B lepronyeckoit cucteMe u CTpOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBl KPUCTAJUTMUECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THMA KPHUCTAIUIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3IMYHBIM KJjaccaM HEOPraHWYECKUX COCTUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil 0 pa3IUYHbIM IpU3HaKaM (0 YUCIYy U COCTaBy
YUaCTBYIONIMX B PEAKIUU BEIICCTB, IO TEIJIOBOMY 3(QekTy, Mo H3MEHEHHIO CTEIeHEeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). JK30- U
SHIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUYCCKHE YPAaBHEHUSI.

[TonsiTe o ckopocTH XxuMudeckoil peakiuu. [loHarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHEe O TOMOTeHHBIX M TETEPOTreHHBIX peakiusax. [lonstue o
karanuze. I[loHsiTHE O XuUMHUYECKOM paBHOBecHH. DaKTOphl, BIMSIOUIME HAa CKOPOCTh
XUMHUYECKON PEaKIIUU 1 TOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DSJIEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiIeHUE YPaBHEHUU OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCONMALNU. DIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHoHBI,
aHUOHBI. MeXaHu3M JAMCCOLMALMKM BEHIECTB C PA3TUYHBIMA BHJAMH XHUMHUYECKOW CBSI3HU.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakuuu moHHOro 0oOMeHa. YcCIOBHsI MPOTEKAaHUs peaklUii HOHHOTO OOMEHa, MOJIHBIE U
COKpalll¢HHbIE MOHHBIE ypaBHEHHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHWW M COJEW B CBETE
MPEJCTaBICHU 00 SIEKTPOIMTUYECKON Auccoruanui. KadecTBeHHbIE peakIMu Ha HOHBI.
[TonsiTHE O TUIPONIH3E COTEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJCISAMH KPHUCTAUINYECKUX PEMETOK HEOPTraHWYECKHX BEIIECTB —
METAIIJIOB M HeMeTauioB (rpadgura M anmasza), CIOXKHBIX BEIIECTB (XJOpUAA HATPHS),
WCCJICIOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW PEAaKIUU OT BO3JECHUCTBHS Pa3IMYHBIX
($akTOpOB, UCCIETOBAHKUE SJEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIlECca JAUCCOIUAITII
KHCJIOT, IIeJoueld W cojied (BO3MOXXHO HCIIOJIb30BAaHUE BHJIEO MAaTepUaTIOB), MPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHMs PeaKIuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajaKa, BBIJCICHUE Ta3za, o0pa3oBaHHWE BOJBI), OMNBITOB, WUIIOCTPUPYIOMINX TPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOPEeHHE, pEeaKLUu pPas3IoKEeHUs, COSAMHEHHUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX pEaKkLUUil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTHU CTPOEHUs aTOMOB, XapaKTEpHBIE
crenieHu okucineHuss. CrtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu).  XsopoBopopoa. ConsiHasg  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIydeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a Ha OPraHu3M 4esloBeka. BaxkHeimume xnopuasl
U UX HAXOXJIEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3HyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIMK KUCIOPOJA U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3MYecKHMe M XUMUYecKHe cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduyeckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE IPOMBIIUIEHHOIO crnoco0a MOoJdydyeHUs cepHoW Kuciothl. IIpumeHnenue
cepHoi KucinoTsl. CoM CepHOM KHCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUH B MpUpoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Karollell cpebl
COCMHEHUSIMHU Cepbl (KHCIOTHBIE NOXIM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapakrepucTuka 351eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpUpOie, (PHU3UYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupojie. AMMHUAK, €ro (pu3ndeckue U XuMUYECKHe
CBOWCTBA, MOJIydeHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHUE,
duznueckue W XUMHYECKHE CBOMCTBa (OOIIME KaK TPEICTaBUTENsl Kjlacca KHUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIeH Cpebl COeTUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIU(PUKALUIH
docdopa, puznueckne u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, mosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHI.

OOmast xapakrepuctuka 31aeMeHTOB IVA-rpynmbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMu4eckue cBoicTBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux pU3NYECKUe U XMMUYECKHE CBOMCTBA, JIEUCTBUE HA JKUBbIE OPTaHU3MBI,
NOJy4eHHEe U NpUMEHEHHEe. DKOJIOTHYeCcKue MpobeMbl, CBsi3aHHble ¢ okcuaoM yriepoaa (IV),
TUIOTE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHar-uoHbl. lcmomb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OpPraHMYECKHX BEHIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX MepepabOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [IoHATHE 0 OMOJIOTNYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeJlOBeKa. MarepualbHOE €IHUHCTBO
OpPraHMYECKUX Y HEOPraHNYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHuss B mnpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOr0 UCMOJIb30BaHMUS CTPOUTEIBHBIX MaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHrue oOpaslloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KAueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MUECKue U XUMHUYECKHE CBOICTBA TaJIoT€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpasliaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uamMud cepbl U €€ COeAMHEHUSAMHU (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHANIOB), HAOMIOJeHHEe Tmpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUYCHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOMU
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peakiMu Ha Ccynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUIN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMMaka, IpPOBEACHUE
KAUeCTBCHHBIX pEaKknuid Ha HMOH aMMOHUsA U Qocdar-noH W U3YYCHHE NPH3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymaepeHa, O3HaAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJTyYCHHE, COOMpAaHHe, paclioO3HABAaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W W3Yy4YEHUE TMPU3HAKOB HX TMPOTEKAHHS, O3HAKOMJIEHHE C MPOIyKIHEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lad Mo TeMe «BaxkHelue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckasi CBs3b M METAUIMYECKas KPUCTAJUTMYECKast
pemeéTka. DIEKTPOXUMHUYECKUN Pl HanpsDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoiicTBa MetayioB. OO1mMe crnocoObl noinydeHus: MetaysioB. IIoHATHE O KOPpO3UK METAaJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY U MPOMBIILJIEHHOCTH.

[[{enounble MeTaIIBL: TIOJIOKEHUE B [lepronueckoi cucTeMe XUMHUYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXIEHUE B Mpupoje. Puznueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUsl U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajublLMi: mnosiokeHue B Ilepuoanueckoit
cucremMe xumMuudeckux anemeHToB [[. WM. MeHneneeBa, CTpOCHUE WX aTOMOB, HaxOXKICHUE B
npupoje. Pusnueckue U XMMUYECKHE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHEHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MenpeneeBa, CTpo€HHE aToMa, HaxoXJeHHWe B mpupojae. Pusndyeckne U XMMUUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCHIA U TUIPOKCH]IA ATFOMHHHSL.

Kenezo: mnomoxenue B Ilepumonnueckoi cucteMe XumMuueckux »saeMmentoB J[. U.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupojae. Ouznyeckrue U XMMHUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) u »xemesa (III), ux cocras, cBoicTBa U
MOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMi MeTa/lIoB W CIUIaBOB, HMX (DM3MUECKUMU CBOICTBaMH,
W3y4eHUE PEe3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJOU (BO3MOXKHO UCTIOJIH30BaHUE
BHUJICOMATEPHAIIOB), KCCIICIOBAHNE CBOMCTB >KECTKOM BOJBI, TMpOIECCa TOPEHHS >Kele3a B



KHACIOpoAe  (BO3MOXHO  HCIOJB30BAHME  BUAECOMATEPHUATOB), TMPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbls, allOMUHUS, LKWHKA, *kene3a (II) u xenesza
(I1I), meau (II), HaOnroeHUE M OMHMCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMHU HATPHS,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH]IA LIMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelre MeTaibl U UX COSAUHEHUSY.

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKU3HH uYeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas momomis npu XUMHYECKHX OXKOrax |
OTpaBJICHUSIX.

XVMHYECKOE 3arpsA3HEHHE OKPY)KAIOIIel cpelbl (MpeAeabHas JOMyCTUMasi KOHLEHTPALUs
BemecTs, ganee — [1/1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTepUAIIbI).

Meoswcnpeomemmnbwie ceasu

Peanuzarus MeXNpeAMETHBIX CBSI3€i MPU U3YUYEHUU XMMHU B 9 Kjlacce OCYIIEeCTBISETCS
4yepe3 HCHOJb30BAaHME KaK OOIMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK MW MOHATHH,
SBIISIONINXCSI CHCTEMHBIMHU IS OTACTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OOme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAyYHbIH (DakT, TUIOTE3a, 3aKOH, TEOPHS,
aHalM3,  CHUHTe3,  KiIacCcH(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJIEIIMPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, MAPHUKOBBIN 3((eKT, TEXHONIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIMBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, M[POBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBop, pacTBOPUMOCTb, KpPUCTAJUIMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€MHUIIBI U3MEPEHUSI, KOCMHUYECKOE IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bI, CONHIIE.

buonorus: ¢orocunres, apixanue, O6uocdepa, dKOcHUCTEMa, MHHEpAJIbHBIE YIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BELLIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IMTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIET0 0O0pa30BaHUA
JOCTUT'AaOTCA B XO1€ 06yqu1/I$1 XUMHUHU B €AUHCTBC yqe6H0171 nu BOCHHT&TGJ’[BHOI\/II JCSTCIIBHOCTHU B
COOTBETCTBUU C TPAAUIHUOHHBIMU  POCCHUMCKHUMH  COLIMOKYIBTYPHBIMH W JTyXOBHO-
HpaBCTBeHHI)IMI/I IICHHOCTAMMU, HpI/IHflTI)IMI/I B O6HI€CTB€ HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBCACHUS N
CIOCOOCTBYIOT IIPOI[ECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIN3AINN 00yJaOIUXCSl.

.HI/I‘-IHOCTHBIC pesyanaTLI 0Tpa>1<a}0T TOTOBHOCTH 06yqa}0mnxcsl pyKOBO}ICTBOBaTI)CSI
CUCTEMON TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIlMi M pacHIMpEeHHE OMbITa ACSITENbHOCTH Ha e
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOI'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAUeHUs XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW WH(pOpPMAITUEH O TMEepPeAOBBIX JOCTHKCHHUSIX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBE
MHpa U O0IIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:



MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHI B
KOJUIEKTHUBE, KOMMYHUKaTUBHOMN KOMITETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOM,
y4eOHOUCCIIEI0BATENbCKOM, TBOPUYECKOW M JPYTrUX BHJAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPHU BBINOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJTHCHUH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOCKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpPOLIECCe 3TON y4eOHOH AedaTeIbHOCTH, TOTOBHOCTU
OIICHUBATh CBOE TMOBEJICHHE M TMOCTYNKU CBOMX TOBApHUIIECH C MO3UIMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHHUs MOCIEACTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHpPOBO33pPEHUYECKHE  IPEACTABICHHUS O  BEIIECTBE M  XMMHUYECKOW  pEaKLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABJISIONIME OCHOBY JUIS
NOHMMAHUA  CYHIHOCTH  HAyYHOW  KapTUHBI MHpa, MpeJCTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOIBI, B3AUMOCBS3AX YEJIOBEKa C MPUPOJIHOM Cpeloil, 0 poJu
XHMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHUBBI, HAIPAaBJICHHBbIC HA IOJYyYE€HHWE HOBBIX 3HAHUW 10 XUMUH,
HEoOXOoauMbIe I OOBSCHEHUS HaOJI0/IaeMBbIX TMPOILIECCOB U SIBICHUH, MMO3HABATEIBHOM,
WH()OPMAIITMOHHON U YUTATEIIBCKOM KYJIbTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHOW pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JUTEPATypOHl, IOCTYNHBIMU TEXHUYECKHUMH CPEICTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTHUIA;

UHTEpeC K OOYyYEHHI0 M TMO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAINPaBIEHHOCTU U YPOBHS O0y4YEHUS B JajbHEHIIEM;

4) popMuUpPOBaHUSA KYJIbTYPHbI 310POBbSI:

OCO3HAaHUE LEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHWE TMOCICACTBHA W HEMPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojisi, HapKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOIIO/ICHUS
npaBwJI 0E30MaCHOCTH TPH OOpAIeHUH C XMMHYSCKHMH BEIISCTBAMHU B OBITY W pEaIbHON
KU3HHU;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTHUYECKOMY H3YUEHHUIO MPOQECCHl U TPyAa pa3NIuyHOTrO pojia, YBaXKEHHE K
TPyLy U pe3yJbTaraM TPYIAOBOM JEATEIHHOCTH, B TOM YHCIE€ HAa OCHOBE IPUMEHEHUS
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYATHHOW TPAeKTOPUU
MPOJIOJDKEHHST 00pa3oBaHMsI C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHON AeATeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUI, TOTOBHOCTH aIallTUPOBATHCS B MPO(ECCUOHATBHOM Cpe/Ie;

6) IK0JIOrM4eCcKOro BOCIUTAHHS

HKOJIOTHYECKU 1IETIECO00pa3HOe OTHOIICHUE K MPUPO/IEC KaK MCTOUYHHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3JI0POBOTO M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY M TICUXHYECKOMY 3]I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS TPaBUI OE30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)Ke B CUTYAITUAX, YIPOXKAIOIINX 3/T0POBBIO U JKU3HU JTFOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPHU H3yYEHUU XUMHH, JJIS PelleHus
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH NPUPOIHON CPEAOi, AJIsl MTOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJIOB XMMUH, IKOJOTHIECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMATILHOM MPaKTHKE.

METAINPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampenMeTHBIX pPE3yJIbTaTOB BBIICTSIOT 3HAYMMBIE A (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPHUHIIUI, TUIIOTE3a, (aKT, CUCTEMa,
MPOLIECC, IKCTIEPUMEHT U JAPYTOeE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaAMETaxX | MO3BOJISTIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEACTABICHHUE O



LIEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHHBEpCAJIbHble yuyeOHbIe AEUCTBUS (ITO3HABATENIbHBIE,
KOMMYHHUKAaTHBHbIE, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YIEOHON JEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jloruveckue aAeiicTBUA:

YMEHHUSl MCIOJIb30BaTh IPUEMBI JIOTUYECKOI'O MBIIIJICHUS MPH OCBOCHHMM 3HAHMIL:
pacKpblBaTh CMBICI XMMMUYECKHUX MOHATHM (BBIACJIATH MX XapaKTEpHbIE IPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSAMHU), UCIIOIb30BaTh MOHATHUS Ui OOBACHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHH, BBIOMpPATh OCHOBAHMA M KPUTEPHUH s KiaccH(uKanuu
XMMUYECKHUX BEUIECTB U XUMUYECKUX PEAaKLUM, YCTAaHABIMBATH IPUUMHHO-CIIECICTBEHHBIE CBS3H
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, I€YKTUBHBIE,
10 aHAJIOTHH), JeJIaTh BBIBOJbI U 3aKIIIOUCHUS;

YMEHME MPUMEHATHh B MPOLIECCE NO3HAHMS MOHATHUS (IPEAMETHBIE U METalPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOHW peakluud — TMpU pPEIIeHUd Yy4eOHO-
MO3HABATEJIbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNW BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYAaE€MBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIC CBS3U H
MIPOTUBOPEYMS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Ba3oBble uccienoBareibckne 1eiCTBUSA:

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHl B Kay€CTBE MHCTPYMEHTA MO3HAHHUS, a
TaKK€ B KayeCTBE OCHOBbI i1 (OPMUPOBAHUS THUIOTE3bl IO IPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYK/ICHHII;

IpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEIACHHUIO YYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 XOJI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (HOpMyIHpOBaTh OOOOMICHHS W BBIBOJBI IO pE3yJbTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ undpopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB
1 (GOpM IPECTaBICHUS, TOJyYaEMYI0 U3 Pa3HbIX HCTOYHUKOB (Hay4yHO-TOMYJspHAsl IUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE IMOcoOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLICHUBATh [TPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHUE IPUMEHSTh Pa3IMuHble METObI U 3aMPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILIMX JIaHHBIX, HEOOXOAMMBIX ISl BBITOJIHEHUS Y4E€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIb30BaHUS HH(DOPMAILMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHNE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANIbHYIO (OpPMYy IpeiCTaBICHUS
uH(pOpMallUl U WIUTIOCTPUPOBATh pEIIaeMble 3a/aydl HECJIOXHBIMU CXEMaMH, JuarpaMMami,
apyrumu popmamu rpaduku U UX KOMOUHALIUSAMUY;

YMEHHME HCMOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOH U HuccieloBaTeNbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIUSIHUH MPOMBIIUIEHHOCTH, CEIbCKOI0 X0341CTBA M TPAHCIIOPTa
Ha COCTOSIHME OKpYXarollel MpupoaHON Cpebl.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juaynora u (WiM) JUCKYCCHUH) IO CYLIECTBY
oOcyxnaeMoll Tembl, (HOPMYIUPOBATh CBOM NPEIJIOKEHUS] OTHOCUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATE MOJyUYEHHBIE PE3YJIbTAThl T03HABATENBHOM AEATEIbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 pPe3yJbTaTOB BBIIOJHEHUS XHMHYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOpHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOCKTA);



YMEHUSI Y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIICIOBATEIbCKON JIEATENIBHOCTU NPH PEIICHUHM BO3HMKAIOIMX IPOOJeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJAcCOBaHMs NO3MLUN (0O0CYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALMA COBMECTHBIX ACUCTBUM, ONPENEICHUE KPUTEPUEB 10 OLICHKE KauyecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasitTuBHble yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHME CaMOCTOATEIbHO ONPEIENSTh LEIU ACSITEIbHOCTH, IJIAHUPOBATh, OCYLECTBIISTD,
KOHTPOJMPOBAaTh M IpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIBHOCTb, BHIOMPATH
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M IO3HABAaTEIbHBIX  3aad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTHPOBATH IPEIJIOKEHHBIH AJITOPUTM IEHCTBUM IIpU
BBINOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAaHMHA 00 H3y4aeMbIX OOBEKTaxX —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJyYEHHOI'O Pe3ysbTaTa 3asBJICHHOM LIEiu,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUU 3aJIaHUM.

INPEJIMETHBIE PE3YJIBTATDI

B cocraBe mnpenMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO 00S3aTEIBbHOTO COACpKaHMUS,
YCTAHOBJICHHOT'O JaHHOM (¢exnepanbHOH pabouell MporpamMMmoi, BBIJIEJAIOT: OCBOCHHBIE
oOydaroluMuUCs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHON 00s1acTH «XUMUS», BUIBl JEATEIbHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETALUU, IPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAlLIUSX.

K xoHuy oOyuenust B 8 kiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX NOHATHH: aTOM, MOJEKYJA, XUMUYECKHUM
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOPOAHAsA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas M0 XUMHUYECKOIO
DJIEMEHTAa B COCIMHEHHH, MOJISIPHBIM OOBEM, OKCHMA, KHCIOTa, OCHOBAaHHUE, COJb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas peakiys, kiaccudukanus
peaKkuuii: peakliuyi COeAMHEHNUS, peaKLUU pa3IoKEeHUs], PEaKI[UN 3aMELICHUs, PeaKIH
o0MeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TEIIOBON 3 (PEKT peakuuu, SApo aToma,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpHAasl M HEIOJIApHAas KOBAJIEHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AaHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalMsl) B paCTBOPE;

® WJUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHUYECKHX MOHATHM U IPUMEHATH ITH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

® UCMOJb30BATh XUMHUECKYIO CHUMBOJHMKY JJsi COCTaBICHHMS (OPMYyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OmnpeleNnsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHHUSX, CTEIECHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHas! M1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBathk cMbica Ilepuoanueckoro 3akona JI. M. MenneneeBa: A1eMOHCTpUPOBAThH
NOHMMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaipo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOnuuHyio ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3iinyaTh IMOHATUS «JIaBHas moarpymnma (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMe MEPHOABI, COOTHOCHUTH
0003Ha4YeHHsI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [I. Y. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKAaMH CTPOEHUS aTOMOB



XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeziefieHue X Mo JIEKTPOHHBIM CIIO0SM);

KJIaccu(UIMPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIACCOB, NOATBEpP)KJas  ONUCAaHUWE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUIN B Pa3IUYHBIX YCIOBUSAX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOT0 JIEMEHTa 10 (hopMyJie COeTMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON peaKkuu;

IPUMEHSATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATENIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAaCCU()UKALUIO, BBISBICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H — MJI M3Y4YEHHsS] CBOWCTB BEIECTB M XMMHYECKUX PEaKLH,
€CTECTBEHHO-HAy4YHbIE ~ METOJbl  IIO3HAaHUS  —  HAONIOJAEHUEe,  HU3MEpEeHHUeE,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEabHBIM U MBICICHHBIN);

CIIeZIOBaTh MpaBWJIaM TIIOJIB30BAaHUS XHMMHUYECKOH TOCynoi ©  J1abopaTOpHBIM
000pyIOBaHMEM, a TaKXKe MpaBUIaM OOpAIICHUS C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU MO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYCHHIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KHUCIOpPOAA), IMPUTOTOBICHHUIO
pacTBOPOB € OMNpPENEIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEILIECTBA, MIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOUYEH U
KHUCIIOT C TIOMOIIbIO HHIUKATOPOB (JIakMyc, peHondTanenH, METUIIOPaHK U JpyTue).

K xonny oOyueHus B 9 Kjacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOLIUXCS YMEHUH:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX IMOHATHUN: XUMHUYECKUH SJIEMEHT, aToM,
MOJIEKYJa, NOH, KATUOH, aHHOH, ITPOCTOE BEILLIECTBO, CI0KHOE BEILIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEIBLHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKAs pPEaKlMs, XUMUYecKas
CBSI3b, TEIUIOBOM 3(PEKT peakunu, MOJb, MOJSPHBII 00BEM, PacTBOP, DIEKTPOIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAsl CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, KOoppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpelelbHO JIOIyCcTHUMas
koHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U NPUMEHSTH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUsS (OpMyn BellecTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEACNATh BaJCHTHOCTh M CTENEHb OKUCIEHMS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o ¢opMyrnaMm, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA IO XHUMHYECKON
dbopMmyre, xapakTep Cpellbl B BOJAHBIX PacTBOpax HEOPraHWYECKUX COENMHEHUH, TUI
KPUCTAJITIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepunoandeckoro 3akona . . MenneneeBa U 1eMOHCTPUPOBATh
€ro NMOHMMAaHME: OMMUCHIBATh M XapaKTepHu30BaTh TabnuuHyo ¢opmy llepuoanueckoit



CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3linyaTh TMOHATUS «rJaBHas moAarpynma (A-
rpymmna)» u «mobounas noxarpymma (b-rpynma)», Mameie W OOJBIIHE TIEPUOJIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSA B IEpPHOAMYECKOH Tabnuie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0Iee YMuciIo AMEKTPOHOB U PACIpeesieHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COCIMHEHUH B Mpejesiax MajbIX MEPUOJOB M TIABHBIX MOJATPYHI C YYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKkTepu3oBaTh (OMUCHIBaTh) OOLIME M crHeuu(UUecKue XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasl OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYCCKUX PEAKIUH;

COCTaBIISITh YPAaBHEHUS 3JCKTPOIUTUYECKON TUCCOLMALMU KUCIOT, IeIouel U COJeH,
MOJIHBIE U COKpAlIEHHBIC YPaBHEHUS peaklMii HOHHOTrO 0OMEHa, ypaBHEHUS PeaKIIMid,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXIYy BeELIEeCTBAMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OaJlaHCa dTHX PEaKLuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 0 (hOpMYyJie COEJUHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUYECKOMN peaKknu;

coONoIaTh MpaBWa IIOJIb30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpHBIM
o0OpyIOBaHHEM, a TaK)Ke IMpaBHja OOpAaIIeHUs C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

MPOBOANTH PEAKIMU, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB PAa3IMYHBIX BEILIECTB:
pacno3HaBaTh OIBITHBIM IYTEM XJIOpPHUA-, OpoMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CUJIHMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI HM3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJHBIX PaCTBOpPaX HEOPTAaHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OMEpAIlMU MBICIUTENFHON NEATENbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHHME, 0000IIeHHe, CHCTEeMAaTH3allhi0, BBIABICHHUE MPUUNHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHUS — HaONIOJEHWE, W3MEPEeHUEe, MOJCIMPOBAHUE,
HKCIIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
Ne HaumeHoBaHMe pa3/ie/ioB U Komrecrso Hacos DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n TeM NPOrpaMMbl Bcero KonTpoasmkie HpaxTHaeckne o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumusa — Ba)kHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 ’ bubnuorexa [JOK
MPAKTUYECKOU €SI TEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 bu6mmorexa [IOK
peaKkuu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIH HEOPraHUYECKUX BelIeCTB
21 Bosayx. Kucnopoa. [Tonsarue 6 bu6mmoreka [JOK
00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. Ilonstue o ] 1 bu6mmoreka [JOK
KUCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexa [JOK
OCHOBAHHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChl bubmuoreka [JOK

2.4 . 11 1
HEOPraHUYECKUX COCIUHEHUN

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 31eMmeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE PC€aAKIHH

Ilepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX 3eMeHToB /1. H.
MenneneeBa. CtpoeHue aToma

3.1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c




XUMHYECKas CBA3b.

bubanoreka [IOK
32 gﬁiﬁﬁiﬁiiwm I 8 2 https://m.edS(I)_E).ru/7f41837c
bubanoreka [IOK
Hroro no paszeiy 15 https://m.edS(I)_E).ru/7f41837c
PeszepBHoe Bpemst 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63 5

ITPOTPAMME

9 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne o/t ——— Beero KOﬁHTpOJIbeIe HpﬁaKanecxne 06pa3oBATENbLHbIC
padoThI padoThI pecypes

Pa3nen 1. BemecTBO 1 XMuMHYeCKHe PeaKIuA
11 [ToBTOpeHnue u yriuyoneHue 3HaHUN 5 1 bubmuorexa [IOK

’ OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuoreka [IOK

) peakuun https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLIHAIIHSI. 3 1 1 bubnmnorexa [JOK

' XUMHYECKUE peakllui B pacTBOpax https://m.edsoo.ru/7f41a636

Hroro no pasgeny 17

Paspnen 2. HemeTa/uibl M HX COeAMHEHUS
21 OO0mias XxapakKTepuCTUKa XUMHUECKIX 4 1 bubnuotexa [JOK

) aneMeHToB VIIA-rpynmsl. ["aorensl https://m.edsoo.ru/7f41a636
o | o o ; o LOK

’ PYHIBL -€p https://m.edsoo.ru/7f41a636

COEIMHEHUS

2.3 OO0m1as XxapakTepruCTUKa XUMHYECKUX 7 1 bubnuoreka [JOK




aneMeHToB VA-rpynnsl. A30T, pochop u ux
COC/IMHECHHUS

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

OO61mas xapakTepUCTHKa XUMUYECKUX

bu6nmoreka [IOK

24 21eMeHTOB IVA-Tpymmibt. Yriepo i 8 https://m.edso0.ru/7f41a636
KPEMHHI U UX COCTUHCHUS
Hroro no pazgeny 25
Pa3zgen 3. MeTa/uIbI M BX COeIUHEHU S
. bubmuoreka [{OK
3.1 Obmpe cROUCTEA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bubnunoreka LIOK
3.2 Baxueiiime MeTamuibl 1 UX CO€IUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasznen 4. Xumus u okpyxamomas cpeaa
41 B 3 bubnuoreka [{OK
. €IIeCTBa U MaTepUaTbl B )KH3HHU YEIOBEKa https:/m.cdsoo.ru/7f41a636
Hroro no pazneny 3
P 3 bu6mmoteka IIOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
No KoJsnyecTBo 4yacos Jara JIeKTPOHHBbIE U(PPOBHIE
Il/-l] Tema ypoka Beero KonrTpoabubie IIpakTuueckue w3ysenus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 [Ipenmer xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
JKU3HU 4YeoBeka. Tema u BemecTa https://m.edsoo.ru/ff0d210c
’ ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227¢e
[TpakTrueckas padota Ne 1 «[IpaBuia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele BemecTBa U cmecu. CrmocoObl 1 bu6mmoreka [IOK
paszeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Pa3nenenue cMeceil (Ha npumepe 1 BH6H.HOTeKa LIOK
OMHCTKH [IOBADEHHOH COmA)) https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATOMBI U MOTICKYJTEI I https://m.edsoo.ru/ff0d2a6c¢
7 XUMHYECKHUE DIIEMEHTHI. 3HAKH 1 bu6nmoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CnOXKHBIE BELIECTBA 1 bubmmorexa LJOK
https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMuyeckas popmyia. 1 bubnnorexa [HJOK
BaneHTHOCTh aTOMOB XUMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OtHocuTenbHas aTOMHAs Macca. 1 bu6mmorexa [IOK




OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecTsa. Moib. bu6mmoreka [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 Du3nYeCKUe U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XUMHYecKasi peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUS IPOTEKAHUSA bubnnoreka [JOK
XUMHUYECKUX PEaKIHM https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnnoreka [JOK
XUMUYECKUE YPABHEHMUSI https://m.edsoo.ru/ff0d3b88
| s s Bunionsa LOK
» YPaBHex https://m.edsoo.ru/ff0d5708
XUMHYCCKHUX PEAKIIHA
18 Kgafcppllg) I({CK(?;I H;HEI:III\/IJZI qezij;;;ceHnﬂ bubmmorexa [TOK
pearl ¢ P : https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
19 smuscioneier, Oobmenme n BuGmiorera 1K
1 AUCT. Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAHUH
20 KonTponbnas padora Nel no teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
21 BB:: nya_KIjZIst Bormf ;aJ(I:e?v([:;:[Ij: u bubmorexa LHOK
AyXa. POA https://m.edsoo.ru/ff0d448e
mpocroe BemecTo. O30H
| Comee e o Bumorera LOK
POAE peatl ’ https://m.edso0.ru/ff0d4614
ropenue). [lonstie 06 okcumgax
y | oo oz BuGerra 1O
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
24 TemnnoBoit 3¢ ekt xumMuueckoit bubnuorexa [IOK




pCaKkuuu, NOHATUC O
TEPMOXUMHNYCCKOM YPaBHCHHH, DK30-
N OHAOTCPMHUUYCCKUX PCAKIUAX

TorumBo (HedTh, yroiab U METaH).

https://m.edsoo.ru/ff0d4790

bubmuorexa [JOK

25 3arpsi3HEHHE BO3]IyXa, CITIOCOOBI €T0 https://m.edsoo.ru/ff0d4cda
MPEeAOTBPALLCHUS
ps | Hpsmmeern s 1o o e BuGaorra 1O
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHUE €T0 CBOMCTBY»
27 Bonopon — anemeHT u npocroe bubnnorexa [HOK
BeliecTBO. HaxoxkaeHnue B nmpupoe https://m.edsoo.ru/ff0d4dd0
73 du3nvecKrue U XUMUYCCKHE CBOMCTBA bubmuoreka [JOK
Bozpopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsiTHE O KUCHOTAX U COJAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
3 dlonyuenme n companme soopora Bumioteka LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY»
32 MossipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorajipo https://m.edsoo.ru/ff0d542e
33 memeorsa rass o 60 mosecTony Bafmrorexa LIOK
i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
o | s e ron B LOK
.. . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
35 Du3nvecKkrue U XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsatue 00 bub6mmoreka [IOK

WHJIUKATOpax

https://m.edsoo.ru/ff0d59e2




Bopa xak pactBoputens.
HacbliieHHble 1 HEHaChIILEHHbIE

bu6mmoreka [IOK

37 pactBopbl. MaccoBas 101151 BellecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTrueckas padota Ne 5 mo Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmumorexa [IOK
onpeaeIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padora Ne2 o teme bubnnorexa [HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIpl: cOCTaB, KiIacCU(UKAIUS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
g | momemes oo ok B LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHus: cOCTaB, KJIaccu(UKAIIHs, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
A4 Kucnotsr: cocras, kinaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnnoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
o | oo ey, Bumorera LOK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTnueckas padbora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUI
48 I'eneTnueckas CBA3b MEKILY bubnuorexa [IOK

Kj1acCaMH HCOPraHN4YCCKUX

https://m.edsoo.ru/00ad9a50




COE€IUHEHUN
O0001IeHYE ¥ CUCTEMATU3ALIUS

bubmuorexa [JOK

49 3HaHUHI https://m.edsoo.ru/00ad9cb2
KonTponbsHas padora Ne3 1o Teme
50 "OCIIEBHBIG KJII;CCLI HEOPTraHUYECKHUX bubmorexa [IOK
o https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbIie MOMBITKH KIacCUPUKAITII
51 xnﬁnqecxnx 3JIEMEHTOB. ?IOH;TIHe 0 bubmorexa [IOK
https://m.edsoo.ru/00ad9ffa
rpymmnax CXOJHBIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
59 [lepuoaunueckas cucrema bubnnorexa [HOK
XAUMHYECKUX dieMeHToB /I, 1. https://m.edsoo.ru/00adas52¢
Menpeneena
53 [lepuoapl, rpynimsbl, NOATPYIIIbI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuoteka [JOK
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHne 3JIeKTPOHHBIX o6onoquU Bubnmorexa [IOK
55 aToMoB 35ieMeHTOB [leproauueckoit
https://m.edsoo.ru/00adabbc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuoteka [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [leproauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuorexa [IOK
N. MenneneeB — yu€HbIH, TIEAaror u https://m.edsoo.ru/00ada96e
TpaxJIaHuH
PesepBabIil ypok. O600IIeHHE 1
58 CI/ICTEMaTI/ISZI_I:I/ISI 3HaHI/II;IH / bubmmorexa LJOK
. https://m.edsoo.ru/00adb33c
Bcepoccutiickas mpoBepouHas pabota
59 KonTponbnas padora No4 o teme bubmuoreka [JOK




«Ctpoenne atoma. XuUMU4ecKast
cBs3b» / Beepoccuiickas
poBepouHas paboTa

https://m.edsoo.ru/00adb486

60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK
XAMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 Honwast xumieckas cszp ! https://m.edsg).ru/OOadac34
62 KoBasieHTHas1 nonsipHas XUMUYECKas 1 bubnnorexa [HOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenomnsipHas 1 bubnnoreka [JOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 Creneuy okuceHus I https://m.edscﬂ).ru/OOadanS
65 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
66 OKucnauTenu U BOCCTAaHOBUTEIIH 1 bubmiorexa LIOK
https://m.edsoo.ru/00adb076
PesepubIil ypok. O6006111eHIE 1
67 CHCTEMATHU3allNs 3HAHUM 110 TEME 1 bubmuoreka [JOK
«CTtpoeHne aroma. XuMHu4decKast https://m.edsoo.ru/00ad9cb2
CBSI3bY
63 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
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[TPOPAMME




9 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka KonT 1 Aata 00
/o Beero POJIbHbIE PaKTH4YecKHue H3ydeHus Pa30BaTCJIbHbBIC
padoThbI padoTbI pecypcbl
Ilepnonnueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XUMUYECKUX emeHToB [, U. https://m.edsoo.ru/00adb59e
Menneneesa

AKOHOMEPHOCTH B U3MEHEHUH
2 SBOﬁCTB XEIMI/I‘IGCKI/IX JJIEMEHTOB 1 bubmorexa [TOK
.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOpPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunanr XuMHu4yecKkoil CBA3U U THIEI 1 bu6mmoreka [IOK
KPUCTAIIINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel nmo teme

5 «[ToBTOpEHUe u yrnyonaeHue 1 1
3HaHUN OCHOBHBIX Pa3/IesioB Kypca
8 ximacca»

Krnaccudukanus XuMuueckux bu6mmoreka [IOK

6 o 1
peaxkuuii o pa3IuyHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMHYECKON

7 peakuuu. HOHSIpTI/Ie 0 TOMOTECHHBIX U 1 Eubmiorexa LIOK

https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIHUSIX
ITorsATHE O XUMHYECKOM
aBHOBecuHU. DaKkTOPEI, BIUSAIOIINC
8 Ea CKOpOCTb XHMHqgcxoﬁ peaxilpm 1 bubmorexa LHOK
https://m.edsoo.ru/00adc28c
M MOJIOKCHHUE XMMHUYECKOTO
paBHOBECHS
9 OKHCIUTETHBHO- 1 bu6mmoreka [JOK

BOCCTAaHOBUTCIIBHBIC PCAKIINN

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




Teopus 3NEKTPOTUTUUECKON

10 muccouuanui. CUIbHBIE U Cl1a0bIe Enbmmorexa IOK
https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HoHHbIe ypaBHEHHUS peak Ui bubmmorexa [IOK
https://m.edsoo.ru/00add448
XUMUYEeCKHEe CBOMCTBA KHCJIOT B
12 OCHOBaHHH B CBETE NPEACTABICHHUI bubmmoreka [JOK
00 3JIEKTPOJUTUYECKON https://m.edsoo.ru/00add5d8
JACCOIHAIAN
5| s ot s BuGorera LOK
N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTHYECKON JUCCOLHAIIIT
14 [TonsiTue o ruaponuse coneun Brommozexa OK
https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cCHCTeMaTH3aIs bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
16 gg:igzcgz:nﬁgﬁ;ﬁ;me bubmorexa LHOK
https://m.edsoo.ru/00addbfa
3a7a4y»
KonTtponbHas pabota Ne2 o reme
17 «INEKTPOTUTHYECKAS bubnuoteka [JOK
Jucconuanysa. XuMHUIeCKUe https://m.edsoo.ru/00addecO
pEeaKIu B PaCTBOPAX»
18 | Rentwmsomns coofome o npamtcpe Buwoterca LIOK
https://m.edsoo.ru/00addfe2
XJjopa
19 | xommamcorus caviiomma. nomyacme Bu6miotera LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaxTrueckas pa60TE1 Ne 2 o Teme Bubnuotexa LIOK
20 «[TomyueHne COIAHON KUCIIOTHI,

H3y4YCHUE €€ CBOKUCTBY»

https://m.edsoo.ru/00ade348




Beruucnenus no ypaBHeHHUIM

bubmuorexa [JOK

21 XUMHYECKUX PEAKIUH, €CIIU OJUH https://m.edsoo.ru/00ade48s
W3 PEareHTOB JIaH B U30BITKE — *

2 OO01mmas xapakTeprcTHKa SJICMCHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOAU(UKAITUN CEPHI.

23 Haxoxnenue cepsel u €€ bubmumorexa [IOK
COCMHEHUI B IPUPOJIC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKMCTBA CEPBI
CepoBoopo/i, CTpOeHHUE, Bubnmorexa [IOK

24 W3UYECKHE U XUMHUYECKHUE
¢ N https://m.edsoo.ru/00ade802
CBOIMCTBa
Oxkcunpl cepol. CepHasi KHCIIOTA, Bubnmorexa [IOK

25 W3UYECKHE U XUMHUYECKHUE
¢ N https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XUMHUYECKHUE PEAKIUH, JIEKALTUE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a

2% IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMUYECKOE 3arpsi3HeHne https://m.edsoo.ru/00adec8a
OKpY’Karolllen cpeibl
COCJIMHEHHSIMU CEPBI

27 Breraucnenne MmaccoBoit 1o bu6mmoreka [IOK
BBIXOJ[a IPOLYKTA PEAKLIMU https://m.edsoo.ru/00adec8a
OO01mas XxapakTeprCcTUKa SJIEMEHTOB
VA-rpymmel. A3ot

pyn > bubmuorexa [JOK
28 PACTIPOCTPAHCHHUC B HPUPOE, https://m.edsoo.ru/00adeeab
(bU3HIECKHe U XUMHUIECKUE o '
CBOMCTBA
AMMuak, ero puznuecKue u Bubnorexa [IOK
29 XMMHYECKHE CBOMCTBA, MOTyYCHUE
’ https://m.edsoo.ru/00adf004
U IPUMEHEHNUE D
30 [TpakTuyeckas pabora Ne 3 o Teme bubnuorexa [IOK

«[Tony4yenune aMMuaka, u3y4eHue

https://m.edsoo.ru/00adf180




€r0 CBOUCTB»

31 A3oTHas KUCIOTa, e€ pusnueckue u bu6mumoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIIbHBIX

32 ynoOpeHuii. XuMHU4ecKoe i bubmmorexa [IOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOILIEH CpeIbl
COCTMHEHUSIMH a30Ta
®ocdop. Oxeun pochopa (V) u
33 q)ocgolljﬂaa KHCHH((i))Ta (bqnfl)sn(qelxne u bubmorexa [JOK

L https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue pocdaros B

34 Ka4eCTBE MUHEPAIBHBIX bubnnorexa [HOK
ynobpenuii. 3arpsisHeHne https://m.edsoo.ru/00adfc20
MIPUPOITHOM cperbl hocdhaTamu
VYrnepoa, pacnpocTpaHeHUE B

35 npnpgz[g’ E)I/ISI/II‘){eCKII)/Ie u bubmorexa [IOK

’ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOKCTBA
Oxcunsl yriaepona, ux (pusnveckue
Y XMMUYECKHE CBOMCTBA.
36 DKonornyeckre npoodaemMbl bubmorexa LHOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
aIv)
37 VYronpHas KUCIOTA U €€ COnu bubmorexa HOK
https://m.edsoo.ru/00ae006c
[TpaxTrueckas padota Ne 4 mo Teme

38 "IlosrydeHne yrieKucioro rasa. bubnuorexa [IOK
KauecTtBennas peakuus Ha https://m.edsoo.ru/00ae027¢
kapOoHat-uoH"

[TepBoHayanbHbBIE MOHATHUS 00 Bubnorexa [TOK

39 OpraHNYeCKHUX BEIIECTBAX KaK O

COEMHEHMSX YIJIepoia

https://m.edsoo.ru/00ae054e




bubmuoreka [JOK

40 Kpemwuii u ero coenuuenus https://m.edsoo.ru/00ae080a
[TpakTrueckas padora Ne 5.

41 Pemenne skciepuMeHTaIBHBIX bubmumorexa [IOK
3a1ad4 1o reMme «Baxkneiimne https://m.edsoo.ru/00ac0bf2
HEMETaJUIbl U UX COSTUHCHHS
KonTpoasHas Ta Ne

42 «1(3)831(;1)-1(:1;11]136 Eigl(::TZJJI\JrlSI ?IoﬂieMe bubmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCIUHCHHUS»
OOm1ast xapaKTEepUCTHKA
XUMHYECKUX AJIEMEHTOB —

13 METaJII0B. MeTajinuecKkas CBs3b 1 bu6mmoreka [IOK
MeTaJUInYecKas KpucTaaaindeckas https://m.edsoo.ru/00ael103e
pemérka. Pu3nYecKue CBOMCTBA
METAJLJIOB
XUMHYECKUE CBOMCTBA METAIIIIOB.

44 DNEKTPOXUMHUECKUN Psijt bubmorexa LHOK

N https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIOB
OO6mme crmocoOb! MOTyYeHUs
MetaiuioB. CriiaBbl. Beruncienus
45 10 YPAaBHEHHSIM XUMHYECKUX bubmorexa LHOK
. https://m.edsoo.ru/00ael 156
peakiuii, eciii OIMH U3 PEareHTOB
COJICPKUT MPUMECH
46 [TonsiTHE O KOPPO3UU METAILIIOB bubmmorexa [IOK
https://m.edsoo.ru/00ael1278
bubmuorexa [JOK

47 [lenourpie MeTa bl https://m.edsoo.ru/00ae14b2

48 OKCHUIBI M TUAPOKCUBI HATPUS U bu6mmorexa [IOK
Kanus https://m.edsoo.ru/00ae14b2

49 [IlerouHO3EMENBHBIE METAIIIIBI — bubnuorexa [IOK
KaJIbLIUH ¥ MarHui https://m.edsoo.ru/00ael5e8

50 Baxnerinme coeMHEHUs KaabLHs bubmmoreka [JOK




O0001IeHYE ¥ CUCTEMATU3 AU

https://m.edsoo.ru/00ael15e8

51 .
3HAHUI
5o JKECTKOCTh BOIBI U CIIOCOOEI €€ bu6mmoreka [IOK
YCTpaHECHHS https://m.edsoo.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme
53 "}EéCTKOCTL BOEBI 1 METOJbI €€ bubmorexa LIOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHUS
. bu6mmorexa [IOK
>4 AJlIOMUHUT https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnnorexa [HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
>6 Kereso https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnuorexa [JOK
xene3a (II) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
53 O606HV16HI/Ie U CHUCTeMAaTH3aIUs
3HAHUU
[TpakTuueckas padota Ne 7.
59 Perenne skciepUMEHTAIBHBIX bubnuoreka [IOK
3a1a4 o Teme «Baxkueitmume https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Beruncnenus mo ypaBHEHUAM
XUMHYECKHUX PEAKIIHid, €CIIU OJUH
60 U3 pEareHToB JlaH B U30BITKE WU bubnnorexa [HJOK
COJEPKUT IpUMeCH. Brruncienus https://m.edsoo.ru/00ael750
MacCOBOM J0JM BBIXOJa TIPOIYKTa
peaxkuuu
61 0606HU16HI/Ie Y CUCTeMAaTH3aIUs
3HAHUU
62 KontponbHas padota Ne4 o teme

«Ba)xgelme MeTayuibl U UX




COCONHCHU A

63 BemectBa u marepuassl B 1 bu6mumoreka [IOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE 1 bubmuorexa [JOK
OKpY>KaroIlel cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B periennu 1 bubmumorexa [IOK
AKOJIOTHYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHCTEMAaTH3allHs 3HAHHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [JOK
CHCTEMAaTH3allHs 3HAHHI https://m.edsoo.ru/00adb33c¢
63 PezepHblit ypok. O6001meHue u 1 bubnnorexa [HOK
cucTeMaTH3als 3HaHU! https://m.edsoo.ru/00ad9cb2
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBLTATAM OCBOEHUA OCHOBHOU

OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUA)

pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIOHSTH: aTOM,
MOJIEKYJIa, XHUMHUYECKUIl JJIEMEHT, IPOCTOE BEHIECTBO, CIIOXKHOE
BEILIECTBO, CMECh (OIHOPOAHAS U HEOAHOPOJHAs), BAJCHTHOCTb,
OTHOCHUTENbHAs aTOMHAs ¥ MOJIEKYJSpHash Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas [0S XHUMHUYECKOTO
3JIEMEHTAa B COEJAWHEHUH, MOJISIPHBIH OOBEM, XMMHUYECKasl PEaKIHs,
KIaccu(uKamus — peaKkiuil:  peakuud  COCAMHEHHUS,  PeaKkluu
Pa3NOKEHUs, pPEaKIUM 3aMeIleHHs, peakuud OOMEHa, OJK30- H
DHJIOTEPMHUYECKHE PEaKIUH, TETUIOBOH 3((deKT peakmuu, pacTBOp,
MaccoBasi J10JIs BelecTBa (IPOLICHTHAs KOHIIEHTPAIUs) B PaCTBOpe

1.2

HIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATHUA U
IMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

1.4

1.5

UCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHMKY IJIi COCTaBJi€HHUS (OpMYyI
BEILIECTB U YPAaBHECHUN XUMHUUYECKUX PEAKIIUI

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbl BCIICCTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSIDHOTO YYE€HMs, 3aKOHa
ABorajipo

OIpCaACIIATD BAJICHTHOCTH aTOMOB 3JIEMCHTOB B 6I/IHapHBIX
COEIMHEHUSIX

1.6

1.7

KJaccu(UIUpoBaTh XMMHUYECKHE peakuuu (10 YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIUH BEILIECTB, 10 TEIIOBOMY 3P HEKTY)
BBIUHCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacchl
BEIIIECTB

1.8

BBIYHCIIATH MacCOBYIO JIOJIO XMMHYECKOTO 3JeMeHTa Mo (opmye
COEIMHEHMUS,

1.9

BBIUUCJIATH MACCOBYIO JOJIIO BCIICCTBA B PpACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/bI MMO3HAHUS — HAOIIOIEHUE,
U3MEpEeHUe,  MOJCIIMPOBAHME,  OKCICPUMEHT  (pealbHbI |
MBICTICHHBIN )

ITo Teme: «Baxueiimme MPEACTABUTCIIM HCOPIraHUYICCKHUX BCIICCTB»

2.1

2.2

2.3
24

pPacCKpbiBaTb CMBICJI OCHOBHBIX XHMHWYCCKUX MOHSATHUH: OKCHun,
KHCJI0Ta, OCHOBaHUEC, COJIb

ONpEAENATh NPUHAAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy
coeuHeHu no popmynam

KJIacCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
XapakTepu3oBaTh (OMHUCHIBaTh) OOLIME XMMHUYECKHE CBOICTBa




2.5

2.6

2.7

3.1

BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAas ONUCAHUE IPUMEpPAMU
MOJIEKYJISIPHBIX YPAaBHEHHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIAN

IMPOrHO3UpPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTEKAHHUA XHUMHUYCCKUX
HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBUJIaM [OJIb30BAHUS XUMHUYECKOM TOCYAOH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJIHEHUIO
71a00PaTOPHBIX XMMHUYECKHUX OMNBITOB MO TMOJYYEHHIO U COOMPAHMIO
ra3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOJAA), MPUTOTOBICHHIO
pacTBOpPOB C OMNpeAeNnEéHHOM MaccoBOMl Jojeill pacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 10
paclo3HaBaHUIO PACTBOPOB IIEJOYEH M KUCIOT C TMOMOIIBIO
MH/IMKATOpPOB (JIakMyc, (eHOIPTATCHH, METUIIOPAHXK U APYTHE)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUW peaKIuu

IIo Teme: «llepuoguuecknii 3akoH u Ilepmonmueckas cucrema
xumuueckux sieMeHToB JI. M. MenneneeBa. CTpoeHue aTOMOB.
XumMuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUN

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUMH: SAOpO aroma,
AIIEKTPOHHBIA CJIOM aToma, aTOMHas oOpOuTadb, paguyc aroma,
XMMHMYECKasl CBsI3b, IOJSPHAs M HEMOJSApHAas KOBAJICHTHAs CBA3b,
JJIEKTPOOTPULIATEILHOCTE, HWOHHAs CBSA3b, HOH, KAaTWUOH, AaHWOH,
CTENIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

33

34

OIUCHIBATh M XapakTepu3oBaTh Tabnumunyto ¢opmy Ilepunommueckoit
CHCTEMBl XMMHYECKHX DJIEMEHTOB: pa3inyarTh MOHATHUS «TJIaBHAs
noarpynna (Arpynma)» u «moOouHas mnoarpynmna (brpymma)y,
«MaJbie» u «OOJIBIIHIE) MTEPHOIbI

packpsiBaTh cMmbica Ilepumoamueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJIEMCHTOB OT MUX IIOJIOXKCHHSA B Hepnogmqecxoﬁ
CUCTEME

3.5

3.6

COOTHOCHUTH  O0O3HAu€HHUs, KOTOpble HMMEIOTCS B  TabmuIle
«Ilepmognueckass  cucrema  XUMHU4YecKux  anemeHtoB  J.HM.
MenpneneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (coCTaB M 3apsija  sjapa, oOlee dYHCio
AJIEKTPOHOB U pacipeiesIeHUe UX MO 3JIEKTPOHHBIM CIIOSIM)

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCOAUMHCHUAX

3.7

ONpCACIsITL BUJ XUMHYECKOH CBS3U (KOB&J’ICHTHaﬁ u I/IOHHaH) B
HCOPTaHUYCCKUX COCIUHCHUAX

9 KVIACC

Kon
IpoBepPsAEMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs




ITo Teme: «BemecTBo U XUMUYECKash PEaAKIUs)

1.1

pPacKpbIBaTh CMBICJII OCHOBHBIX XUMHUYECKMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, AIIEKTPOJUTHYECKAs] AMCCOLUALIMS,
peakIMu HMOHHOro OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHUE,
oOpaTtumble u HEoOpaTHUMbIE peaxuuu,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCIIUTEID,
BOCCTAHOBUTEINIb, OKHUCIEHHME M BOCCTAaHOBIIEHHE, aJUIOTPOIUS,
aM(pOTepHOCTh,  XMMHUYECKas  CBA3b  (KOBAJEHTHas, MHOHHaf,
METAJUINYeCKasd), KPUCTAJUIMYECKas pEHETKa, CILIaBbl, CKOPOCTb
XUMHUYECKOU PEAKINU

1.2

1.3

1.4

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
IMPUMCHATDH 3TU IMMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

COCTABJIATH ypaBHeHI/IH 3HeKTpOHI/ITI/I‘ICCKOI>'I Jucconmanuu KHCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DEaKIuil
HOHHOT0 0OMeHa

paCKpI)IBaTI) CYIIIHOCTL OKHCIIUTCIbHO-BOCCTAHOBUTCJIIBbHBIX peaKHI/Iﬁ
IIOCPEICTBOM COCTABIICHHUS SJIEKTPOHHOTO OallaHca dTHX peakIuii

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEeaKIIuU

Ilo temam: «Hemerasuibl U uUX coequHeHUsS» U «MeTalipl U HUX
COEIUHEHUS

2.1

2.2

XapaKTePU30BaTh (OMUCHIBATh) OOITUE U CIIeNU(PUISCKUE XUMUYECKUE
CBOIMCTBa NPOCTBIX W CJOXKHBIX BEIIECTB, MOATBEPXKIAs ONUCAHHUE
pUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEaKUi

COCTAaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC
IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B Pa3IMUHBIX
YCIIOBHSIX
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2.5

3.1

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
71abopaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBINOJTHEHHUIO
1ab0PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJYYEHHIO M COOMpaHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

MNpOBOAWUTL PC€aKUHM, MOATBCPKIAIONINEC Ka4eCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cynbdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHUS, HOHBI HM3YyYEHHBIX METAIJIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIaHUUECKUX BEILIECTB

ITo Teme: «XuMuUs 1 OKpy>Karomas cpear

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuii: [IJIK
BEILIECTBA; KOPPO3US METAILIIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpAIlMM MBICIUTENBHON JEeSATENHHOCTH —
aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBISIBJICHHE TPUYMHHO-CIC/ICTBEHHBIX CBSI3€H — JUIS  W3YYCHUS
CBOMCTB BEIIECTB M XUMHYCCKHX PEaKIHid, eCTCCTBCHHOHAYYHBIC
METOJbI TIO3HAHWS — HaONIOJCHUEe, W3MEpEHHUe, MOJIEIHpPOBaHUE,
AKCIIEPUMEHT (peajbHbI U MBICJICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenver xumuu. Ponp XUMHUM B JKU3HHM uYeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BEIICCTB

1.2

1.3

[TonsiTre 0 MeToAax mo3HaHusi B XuMuu. Yuctelie BemectBa U cmecH. Crocoobl
paszeleHus cMecel

ATOMBI H MOJICKYIJIBI. Xumuueckue d3yeMeHThbl. CHMBOJBI XHUMHYECKHX
31eMeHTOB. [IpocThie U clioKHbBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4

1.5

XuMuueckas (1)OpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas Mmacca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMHUYECKOr0 3JIEMEHTA
B COCIMHCHUU

KomnuectBo BemecrBa. Mosb. MomsipHas macca. B3aumocBs3p KoJIMYECTBa,
Macchl W YHCIAa CTPYKTYPHBIX eIWHUI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKHX COCIUHEHUM

1.6

dusnyeckue U XUMUYECKUE SIBICHMsI. XUMUYECKas PEAKLUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYeCcKHe ypaBHeHUs. Kiaccupukarms
XMMHUYECKHX peakUuil (COeJMHEHNUs, pa3I0kKeHus, 3aMeleH s, OOMeHa)

1.7

XUMHUUECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYI0M, C IpaBUIIaMU
pabotel B maboparopum ¥ TpuéMaMud OoOpamieHWs ¢ J1ab0paTOpHBIM
00OpyJOBaHUEM, HU3yYE€HHE W OINHUCaHHE (U3UUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BeEUIeCTB, HaOmoneHne Qusnyecknx (TUIaBIeHHE BOCKa,
TasHUE JIbJ1a, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAlUs BOJbI) U
XUMHYECKHX  (TOpEeHWe CBEYM, NPOKAIMBAHWE METHOW  IPOBOJIOKH,
B3aUMOJICIICTBUE MeNa C KHUCIOTOW) SBJIECHUHM, HAOMIONEHHWE M ONHCAaHUe
NPU3HAKOB TPOTEKaHMWs XHUMHYECKHX peakuuid (pasjokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpPUIOM Oapusi, pa3jioXeHue
ruapokcuaa menu(Il) npu HarpeBaHuu, B3auMOJIEHCTBHE KeJie3a ¢ PaCTBOPOM
comu menu(Il), n3ydyenue cnocoOoB paznesneHus cmeceit (C MOMOIIBIO MarHUTA,
¢unbTpoBaHNE, BbIMAPUBAHUE, TUCTHIUIALMS, Xpomarorpadus), MpoBeleHUE
OYHUCTKH [TOBapEHHOM COJIM, HAOJIO/IEHHE U OMMCAaHNE PE3yJIbTaTOB MPOBEICHUS
OTIBITA, WILTFOCTPHPYIOMIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHE MoJelneit
MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxueiiiine MNpEACTABUTCIIM HCOPTAHNUYCCKUX BCIICCTB

2.1
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2.3

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucimopony — sneMeHT M IpocToe
BemiecTBo. HaxoxkeHue Kuciopona B NMpHUpoOne, (PU3NYECKHEe M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuzabl. Ilpumenenue kuciopona. CriocoOb
NOJYYEeHUs1 KHUCIOopoJa B JIaOOpaTOpUU W MPOMBIIUIEHHOCTH. Kpyroopor
Kucinopoaa B npupoze. O30H — amoTponHasi MoaAupUKaLMs KHCI0poaa

TemoBoit 3 pekT XUMUUECKON peakiuu, TEPMOXUMHUYECKHE YPaBHEHHUS, IK30-
Y DHIOTEPMUYECKUE PEAKIUU. TOIUIMBO: yrojib U METaH. 3arpsA3HEHUE BO3/1yXa,
YCWJICHHE TTApHUKOBOTO 3¢ (heKTa, pa3pylieHHe 030HOBOTO CII0SI

Bogopon — anemMeHT u mpocToe BeliecTBO. HaxoskeHHe BOgoposa B MPUPO/IE,
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2.5

dusndyeckue W XUMHYECKHE CBOWCTBA, MPHUMEHEHHUE, CIOCOOBI TOTYYCHUS.
Kucnots! u conn

MonsipHblii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM

®usnyeckue CcBoKcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacplienHble 1 HEHACBILIEHHBIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nmons Bemecrsa B pacTBOpe. XHUMUYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupone M B XKHM3HU 4enoBeka. Kpyrosopor
BOABl B Ipupoje. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXxpaHa M OYMCTKA
MIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanuss Heopranmdeckux coeauHeHnid. Oxcunabl. Krnaccuduxarus
OKCHJIOB:  cojieoOpa3ymomue (OCHOBHBIC, KHCJIOTHBIC, aMm(OTepHbIe) U
HecosieoOpazyronie. Homenknarypa okcuaoB. dusnyeckue u XUMHUYECKHE
cBoOlCcTBa OKCUAOB. [loiryueHne okcuaoB

OcuoBanus. Kraccudukanus oOcHOBaHMIA: HIETOYM H  HEPACTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBaHuil. du3nyeckue U XUMUYECKUE CBOMCTBA
ocHoBaHui. [lorydenne ocHOBaHMM

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucnor. dusmnueckue u
XAMHUYECKUE CBOMCTBA KHUCIOT. Pan axtuBHocth MeTaiioB H.H. bekerosa.
[Tomryuenue KuciIoT

2.9
2.10

2.11

Comu. Homenknarypa coneil. @u3znueckne M XMMHUYECKHME CBOWCTBA COJIEH.
ITonyyenue conen

I'ereTmueckas cBI3b MCKAY KilaCCaMH HCOPraHU4CCKUX COGZII/IHCHI/Iﬁ

XMMHUYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONPEIEICHUE  COACpKaHUsA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHUE U H3Yy4YEHUE
CBOICTB KHCI0pOJa, HAOIIOEHUE B3aUMOJAECUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U MPEKpallleHUs] ropeHus (moxapa), 03HaKOMJIEHHUE ¢
oOpa3lilaMu OKCHJOB U ONHMCAHME WX CBOMCTB, IOJIydeHHE, COOUpaHHE,
pacrio3HaBaHME M M3Y4YE€HHE CBOWCTB BOAOpOAa (rOpeHue), B3auMojeicTBUE
Boziopoja ¢ okcugom Menu(Il) (Bo3MOKHO MCIIOIB30BaHUE BUIEOMATEPHAIIOB),
HaOrofleHne 00paslloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEJOBAHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEUCTBHE BOJBI C MeTaJJIaMU (HaTpueM U KajlbIHEM)
(BO3MOKHO HCIIOJIb30BaHME BMJEOMATEpUANIOB), OINpPEAEICHUE pPACTBOPOB
KUCJIOT U IIEJOYeld C TOMOIIBI0 HMHJMKATOPOB, HCCIEIOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOAEHHWE W3MEHEHUS
OKpaCKM HHJHMKAaTOpPOB B pPAacTBOPAaxX KHCIOT M IIEJIOYeH, H3ydeHue
B3auMmoieiictBua okcuga menu(Il) ¢ pactBopom cepHOM KHUCIOTBI, KHUCIOT C
MeETaJUIAMH, peaKIUi HEUTpaIU3alni, MOJTy4YeHUEe HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOIO0 MeTaula JpYyrMM M3 pacTBopa COJIM, pEIICHUE
SKCHEPUMEHTAIBHBIX 3a7ad N0 TeMe «BakHelmue KIacChl HEOPraHWYECKHX
COCITMHEHUN»

3.1

ITepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XuMU4ecKas CBsi3b. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU

[lepBble TOMBITKM KIACCU(PHUKAUMU XHUMUYECKUX dJieMeHTOB. Ilonsatue o
IpyNnax CXOIHBIX 3JEMEHTOB (IIEJTOYHbIE M IIEJIOYHO3EMEIbHbIE METasllbl,
raJIOreHbl, MHEPTHbIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe
OKCHJbI M TUAPOKCUIBI




3.2

[Tepuonnueckuii 3akoH. [lepuonuueckas cucteMa XUMU4YECKUX 35emMeHToB J1.1.
Meneneesa. Koporkonepuoanas u JUIMHHOIIEpUOIHAS (bopmbI
[lepuonuueckoit cuctembl xuMuueckux anemeHtoB [[.M. Menneneesa.
IIepuoasl m rpynnbl. PU3HMYECKUH CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB
MeproJia U TPYIIIbI AJIEMEHTa
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3.4

3.5

Ctpoenune atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHbl. CTpoeHue
DJIGKTPOHHBIX  000JI0YeK aTOMOB TMepBbIX 20 XWMHUYECKHUX DIIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO
AJIEMEHTA MO ero noyoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI pajJuyca aTrOMOB XHMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAJIMYECKHX CBOMCTB IO TpyIIaM U MEpHOIaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MennaeneeB — yd€HbId U
rpakJIaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHasT M HEMOJIAPHAsi) CBS3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAas CBSI3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBJICHUS. OKHCINUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUH S3KCIIEPUMEHT: M3Yy4YeHHE OO0pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THMIAPOKCHAA LIMHKA C PACTBOPAMH KHCIOT MU
LIeJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUi (TOpEHUE, peakliuu pa3yioKeHUs, COSTUHEHMS])

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

BemectBo 1 XUMHU4ecKas pcaKnus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX demMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, KalblUusi MU MX
COCMHEHHI B COOTBETCTBUU C IOJOKEHUEM 3JIEeMEHTOB B llepumoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BellecTBa: BHABI XUMHMYECKOM CBA3U. THIBI KPHUCTAUNIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT THUIIA KPUCTAJUINYECKON PEIIETKH
U BUJa XUMUYecKoll cBsa3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHas). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3IMYHBIM  KJacCaM HEOPraHWYECKUX  COCIUHEHUH,
TE€HETUYECKas CBSI3b HEOPIaHUYECKHUX BEILECTB

1.3

Knaccudukanus XMMUYeCKUX peakluil o pa3IMyHbIM MpU3HaKaM (110 YHCIy U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIoBOMY 3¢¢eKTy, Mo
M3MEHEHMIO CTENeHeH OKHMCICHMS XMMUYECKHX JJIEMEHTOB, 10 OOpaTHMMOCTH,
[0 y4acTHUIO KaTaiu3aTopa). OK30- U DHIOTEPMUYECKHE PpeaKluH,
TEPMOXUMHUYECKHE ypaBHEHUS. [IoHITHE O CKOPOCTH XMMHUYECKOHN peakliuu

1.4

[Tousitue 00 O6paTI/IMBIX u HeO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOT'CHHBIX M I'€TCPOrCHHBIX PECAKIHAX. IlonsiTHe 0 XUMHYECKOM PaBHOBCCHUU.
(DaI(TOpBI, BJIMAIOINHUEC Ha CKOPOCTb XUMHYECKOMU pCakiiun MW IMOJIOXKCHUC
XUMHYCCKOT'O paBHOBECHU A




L.5

1.6

1.7

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC ~ pEaKIMH,  JJCKTPOHHBI  OamaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHON  peakimu.  CoOCTaBlieHHE  ypaBHEHHUMH
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUii C HCIOJb30BAHUEM METOoa
ANEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIMTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEDIEKTPOIUTHI.
Karnonsl, aHnoHbl. MeXxaHU3M JUCCOLMALUHU BEIIECTB C Pa3IMYHBIMU BUAAMHU
XuMu4eckoi cBsa3u. Crenens nucconuanuu. CUiIbHBIE U ca0ble 3JEKTPOJIUTHL.
Peakiun voHHOro oOMeHa. YcIOBUS IPOTEKAHUS PeakLUi MOHHOIO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE YpaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ TNPEACTABICHHH 00 dJICKTPOJUTHYECKON
muccouuanuu. KauectBeHHble peakiuu Ha HOHBL. [IoHATHE O ruapou3e coneit

XUMHUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISMH KPUCTAIUIMUECKUX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
ayiMasa), CJIO’KHBIX BELIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOM pEeakluu OT BO3JCHUCTBUS pPA3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipolecca
JIUCCOLMAIMN  KHUCIOT, mIenod4ed M cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIOCTPUPYIOLIUX MPU3HAKU
MPOTEKAaHUs PeaKIMii HOHHOTO oOMeHa (00pa3oBaHUE OCa/IKa, BhIICTICHHUE Ira3a,
o0pa3oBaHHE BOJbI); OIBITOB, HIUTIOCTPHPYIOUINX HPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakluil (TOpeHHe, PEaKuu Pa3IoKEeHUs, COCIUHEHUs);
pacrno3HaBaHH€ HEOPTaHUYECKUX BEIIECTB C IOMOIIbIO KaU€CTBEHHBIX peaKuil
Ha MOHBI; pELIEHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4

Hewmerannsl 1 ux coeIMHEHUS

2.1

2.2

OO6miast  xapakTtepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u Gu3nYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHWYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3aMMOZEHCTBUE C MeTaUlaMH, HeMeTallJlaMH, IIejao4aMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMHUYECKHE CBOMCTBA, MOJIy4eHHE, TpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOAA Ha OPraHM3M 4YelloBeKa. BakHelIue XJIOpHUIbl U UX
HaXO0XJIEHHUE B IPUPOJIE

Obmas xapaktepuctuka 3yeMeHToB VIA-rpymmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTeNeHU oKucieHus. CTpoeHue u pu3nueckue cBoicTBa
MPOCTBIX BEUIECTB — KHUCJIOpOAa M Cepbl. AJUIOTPONHBIE MOAMPHUKAIUN
KHCIIOpo/la U cepbl. XMMHUYECKHE CBOMcTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznueckne M XUMHUYecKue cBoMCTBAa. OKCHUIBI Cepbl KaK IpeICTaBUTENH
KHUCJIOTHBIX OKCHJIOB. CepHasl KHMCIOTa, (PU3NYeCKHe M XUMHUYECKHE CBOICTBa
(obmuMe Kak mpeAcTaBUTENS Kiacca KMCIOT U crenuduueckue). XUMHUUECKHUE
peakiuy, JeXalue B OCHOBE MPOMBIIIJICHHOTO croco0a IMOJydyeHHsI CepHOU
kucioTel. IIpumenenue. Conu cepHOM KHCIOTHI, Kau€CTBEHHAs peaklMs Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ coeAMHEHUI B mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAlollel cpellbl COeTUHEHUSIMU cepbl (KUCIOTHBIE JTOX]IH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEIOTBPAILECHUS

2.3

OOmiass xapakTepucTHKa d1eMEeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHNU OKUCIEHUS. A30T, paCIpPOCTPAHEHUE B IPUPO/IE,
¢du3nuecKkrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (Qu3nYecKkue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHUS, UX (U3NYECKHEe ¢ XHMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KavecTBeHHast peakiysi Ha HOHbI aMMOHHSI. A30THasg KHUCJIOTa, €€ MOJIy4YeHHue,




¢bu3nMvecKe W XMMHUYECKHE CBOMCTBa (0OIIMe Kak MPEACTaBUTENS Kiacca
KHCIIOT W crnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelibl COeMHEHUAMH a30Ta (KUCIOTHBIE JI0XK/IH, 3arpsI3HEHUE BO3]1yXa, TTOUBbI
1 BOJOEMOB)
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2.5

2.6

docdop, amtorpornnsie Mogudukamuu dochopa, GU3MIECKHE U XUMUUYCCKHC
croiictBa. Oxcun ¢docdopa(V) u dochopHas xuciaora, GUNIECKUE W
XMMHAYECKHE CBOWMCTBA, mosyueHue. lcnonb3oBanue ¢ochaToB B KauecTBe
MUHEPAIbHBIX YI00peHHit

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble CTENEHU OKHUCICHUS. YIVIepoJ, aUIOTPOIHBIE
Moau(HUKaAIK, PACIPOCTPAHCHHE B TPUPOJE, (U3HUECKHE M XUMHYCCKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcHuIbl yrieposa,
UX (U3NYECKHE M XUMHYECKHE CBOMCTBA, NEHCTBHE HA >KUBBIE OPTaHU3MBEI,
MOJIy4eHUEe U MpPUMEHEHHE. DKOJIIOTUYECKUe MPoOIeMbl, CBS3aHHBIE C OKCHUIIOM
yrinepona(IV); rumoresa rio0anbHOrO MOTEIUICHHS KIMMAaTa, MapHUKOBBIN
sddekr. YrompHas KUCIOTa U €€ COJM, UX (PUINYECKUE U XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIUIEHHOCTH H
CEJIBCKOM XO351CTBE

[lepBonavasibHbIe TIOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMSIX
yriaepona (MeTaH, 3TaH, STWIEH, alleTWJIEH, STaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). Mx cocraB m xumuyeckoe crpoeHue. llonstue o Ouomoruyecku
BaKHBIX BEILIECTBAX: XHpax, OeNmKax, yrieBoJaXx — W WX pPOIU B KHU3IHU
yeyoBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX
COETUHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, I[OJIyU€HUE U
npumenenne. CoenuHeHuss KpeMHHUs B mpupoze. OOmue mpenctaBieHus 00
okcune kpemHusA(IV) u kpemuueBoit kucinore. CUIUKATHI, MX UCIOJIb30BAHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTU. BaxkHele cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. [Ipobiembr Oe3omacHOro
HCIIO0JIb30BAaHUSI CTPOUTENBHBIX MAaTEPHAJIOB B TOBCETHEBHON KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3lioB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KaueCTBEHHBIX PEaKIMA Ha XJIOPHUA-
MOHbI M HaOJIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKaroIINe
¢u3nyecKkre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3namM XJIOpUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriuBaHUs caxapa MOJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBiIeHHOW CEPHON KHCIOTBI, IPOBEICHHE
KauecTBEHHOW peakuuu Ha cyab(ar-uoH | HaONIoJeHHe NpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), 0O0pa3amu
a30THBIX U (ochOpHBIX yIOOpPEHUH; MoTydYeHre, COOMpaHue, paclio3HaBaHue U
M3y4EHUE CBOMCTB AMMMAKa; MPOBEJICHHE KAadyeCTBEHHBIX pEaKlMil Ha HOH
aMMOHMS W (Qocdar-uOH UM U3yYEHHE TPUZHAKOB UX MPOTEKaHU,
B3aMMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXXHO
UCIOJIb30BAaHNUE BHJIEOMATEPHUATIOB); HM3YyUYEHUE MOJENEH KPUCTAIUIMUECKUX
pemi€Tok anMmasa, rpaduta, ¢yjuiepeHa; O03HAKOMJIEHHE C  IPOLECCOM




3.1

3.2

aZcoOpOITMU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPONCTBOM
MPOTUBOTA3a; MOJIyueHUEe, COOMpaHHe, pPACIO3HABAaHUE W H3YUYCHHE CBOWCTB
YIJICKUCIIOTO Ta3a; IPOBEACHHE KAYeCTBEHHBIX peEaklIWii Ha KapOoHaT- M
CUJIMKAT-UOHbl M HW3YyYECHHE IIPU3HAKOB HUX NPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIUEH CUIMKATHOM MPOMBIILICHHOCTH; PEHICHUE AKCIEPUMEHTAIbHBIX
3aJa4 1o teMe «BakHeHe HeMeTaJlIbl ¥ UX COCINHCHUS)

MeTtamisl 1 ux COCAUHCHUA

OO0mmas xapaKTepUCTUKa XUMHUYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux oanementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
METAUIMYECKass KPUCTANIMYECKass pelE€TKa. DJIEKTPOXUMHUUYECKUUA  psia
HaIpsDKEHUH METaJUIOB

du3ndyecKkue U XUMUYECKUE CBOMCTBA MeTauIoB. OO0IIMe CIIOCOOBI MOTYICHHUS
MeTaisioB. [loHsATHE 0 KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B
OBITY U IPOMBILIUIEHHOCTH
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3.5

[lenounble MeTaybl: nonokeHue B lleprognyeckoll cucTeMe XUMHUYECKHX
anemeHntoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B MPHUPOJE.
duznyeckue 1 XUMUUECKHE CBONCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIIBI U
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHue IIEIOYHbIX METauIOB M HUX
COEAMHEHHI

IIlemoyHo3eMeNbHBICE  METAMIbl MarHuid W KajbIUW: TOJIOXKEHHE B
Ilepuonuueckoi cucreme xumuueckux sneMeHToB J[.1. MenaeneeBa; ctpoeHue
UX aTOMOB; HaxoXXJAeHue B npupoje. PU3NYECKHUE U XUMHUYECKHUE CBOMCTBA
MarHus W Kaublius. BaxHelmue coequHeHUs Kaiablius (OKCHA, THIPOKCHI,
conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHSI

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; cTpoeHHE aToMa; HaxoaeHue B npupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aFOMHHUS. AM(OTEpHBIE CBOMCTBA OKCH/A U THIPOKCHUA
AJTFOMUHUS

3.6

3.7

Kenezo: nmonoxxenue B [lepuoanyeckoit cucteme XuMudeckux snemeHTon [1.11.
MenzeneeBa;, CTpoeHHE aTOMa; HaxoXIeHue B mpupoje. Pusmueckue u
XMMHYeCKHe CcBoMcTBa jxene3a. Okcuabl, ruapokcuasl U comu xenesa(ll) m
xene3a(Ill), ux cocras, cBoMCTBA U NOTyuYeHUE

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METAJUIOB U CILJIaBOB,
ux (pu3nUeckuMH CBOMCTBAMH; U3YYEHHE Pe3yJIbTaTOB KOPPO3UH METAJIOB
(BO3MOXKHO HCITIOJIb30BaHUE BUJIEOMATEPHAIIOB), oco0eHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdbluMid M HaTpus C BOJOM  (BO3MOXKHO
WCIIOIB30BaHUE BHJIEOMATEPHANIOB); HCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;
mpoiecca TOPEHHUs Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIOJIb30BAHME
BHJICOMATEPHAIOB); TTPU3HAKOB MPOTEKAHUSI KAYeCTBEHHBIX PEAKI[Ui HAa MOHBI
(Marnusi, xanpims, amroMuHus, nuHka, xene3a(ll) u sxenesa(Ill), memu(Il);
HaOJII0JICHNE W OMMCAaHWE MPOIECCOB OKPAIIMBAHUS IJIAMEHW MOHAMU HATPUS,
Kaiuss ¥ Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUME  BHJIEOMATEPHUAIOB);
nccaenoBanre aMm(GOTEPHBIX CBOWMCTB THUAPOKCHIA ATIOMHUHUS W THAPOKCH]IA
LIMHKA; PEIIeHNE IKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxxHele MeTauibl U
WX COCIMHCHUS

XUMHS U OKpYKaroIlas cpesia

4.1

Hosrie MaTepuajibl U TCXHOJIOTHHU. BemectBa u MaTcepuajibl B IMOBCEIHEBHOM




JKU3HU YeJIOBeKa. XUMUS U 310pOoBbe. be3omacHoe UCIoab30BaHUE BEUIECTB U
XUMHAYECKHX peakuuii B ObITy. IlepBas mOMOIIb MPH XUMHUYECKHX OXKOTax U
OTpaBJICHUSAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxaromerd cpeast [TIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (Yyroib, MPUPOIHBIA Ta3, HedTh),
MIPOYKTHI MX MEePepabOTKH, UX POJIb B OBITY U TIPOMBIIUICHHOCTH

XUMHUYECKUH IKCIIEPUMEHT: M3Y4eHHE 00pa3IloB MaTepUAIOB (CTEKIIO, CIIABHI
METaJIJIOB, MMOJIMMEPHBIE MaTepUaIbl)

ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O

OBHIETI'O OBPA3OBAHUSA
Kon IIpoBepsiemble TPeOGOBaHMS K NMPEIMETHBIM pe3yJibTaTaM
NpoBepsieMoro 0a30BOro ypoBHsI 0OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOI
TpeOOBaHMS NPOrpaMMbl OCHOBHOT0 001ero odopazosanusi Ha ocHoBe ®I'OC
1 [IpencraBienue:

1.1

1.2

O I[I03HABa€MOCTU SIBJIEHUH MNpPUPOJbI, TOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHUYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;
ITIOHUMAaHNE MECTa XMMUU CPEIH IPYIUX €CTECTBEHHBIX HAyK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKHUX peaKum‘/'I; YMCHUEC HCIIOJBb30BAaTh MOACIN JJIA
0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaIbHON ESTETbHOCTH, CBI3aHHBIX C XUMHEN U
COBPEMCHHBIMHU TCXHOJOIUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npodeccuoHaabHON AesITENbHOCTH
U CclleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa
MIPHU TIEPEXO0/IC Ha YPOBEHB CPETHETO OOIIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH
CUCTEMY XMMHYECKUX 3HAHUM, KOTOpPast BKIIOYAET:

2.1

BAOXHEHIINE XWMUYECKUE TOHATHUS: XUMHUYECKUW DJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/IHAs. CMECh, OTHOCUTEJIbHBIE aTOMHasi WU MOJIEKYJsSIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYeCKas
p€akuuda, pPCEaKmUunu COCAWMHCHUA, PCAKIUHU PA3JI0XKCHHA, PCAKIUN
3aMeIIeHUs, Peakuy OOMeHa, TeruioBoW IPQEKT peakiuu, dK30- U
SHIOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs! KOHLEHTPaLUs
BEILIECTBA B PaCTBOPE, PO aTOMA, AIEKTPOHHBIN CIION aTOMa, aTOMHas
opOuTanb, paguyc aToMa, BAJICHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPUILIATEIBHOCTD, TIOJISIPHAs U HETIOJISIpHAs
KOBAJICHTHAsA CBs3b, HOHHaA CBA3b, METaJUIMYECKaA CBA3b,
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2.3

KpUCTa/NIMUecKass pemeérka (aToMHasi, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAsl), MOH, KAaTUOH, aHHUOH, SJEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCICHHE U  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTuMble W HEOOpaTHUMbIE peaKIuy,
CKOpPOCTb XMMHYECKOW peakuuu, Karanuzatop, I[IJIK, koppo3us
METaJIJIOB, CILIaBbI

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHMSI MacChl,
nepuonuueckuii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSTHCTBA
COCTaBa, 3aKOH ABOTaJPO

TEOPUH  XUMHH: aTOMHO-MOJICKYJIIpHasE ~ TEOpHusi,  Teopus
AIIEKTPOJIUTUYECKON TUCCOLIUAIIUT

BJ'IaI[eHI/Ie OCHOBaMHM XHMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_[eI\/lIZ

3.1

yYMEHUE MPaBUJIbHO UCIIOIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4ucle MUHEpaJbHbIE YHOOpEHUs, METaUIbl W CIUIABBI,
HOPOAYKTBl MepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJIOPOJIOB
(yrasi, mpupoaHOTO Ta3a, He()TH) B OBITY, CEIBCKOM XO3AHCTBE, Ha
IPOM3BOJICTBE U IIOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIs OpraHU3Ma 4YelloBeKa; yMEHHE ITPOrHO3UPOBATh BIMSHUE BEILECTB
U XMMHUYECKHUX IIPOLIECCOB HA OPraHU3M 4YEJIOBEKA U OKPYKAIOLIYIO

MPUPOIHYIO CPEy

3.2
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YMEHUE HMHTErpUpoBaTh XMMUYECKHE 3HAHMS CO 3HAHUSAMH JPYTUX
y4eOHBIX IPEIMETOB

HAJIMYHME OMBITa pabOTHl ¢ Pa3TUYHBIMA MCTOYHUKAMHU HH(GOpMAIUU
N0 XUMHMM (Hay4yHas M Hay4yHO-IOMYJSpHas JHUTeparypa, CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHe OOBEKTUBHO OIICHMBATh HWH(OpPMAIMIO O BEHIECTBAX, HX
NpeBpalleHusIX W NPaKTHUYEeCKOM  TMPUMEHEHMM ©  yMEHHe
MCIIOJIb30BaTh €€ JUIs pelIeHNs yueOHO-1T03HABaTENbHbIX 3a/1a4

Brmanenne ocHOBaMM MOHSATHWHOIO ammapara M CHMBOJIUYECKOIO
A3bIKa XMMUH JUISL COCTaBJIeHUs (HOpMYJ HEOPraHMYECKUX BEIIECTB,
YpaBHEHUN  XUMHYECKHMX  PEaKIUd; OCHOBAMHM  XHMHUYECKOU
HoMeHKJIaTypsl (IUPAC u TpuBHaiibHOM)

7.1
7.2
7.3

VYMeHue OOBSICHATH CBSI3b ITOJOXKECHHUS JJIEMCHTA B Hepnonnqecxoﬁ
CUCTEME C YHUCIIOBBIMU XapPaKTCPUCTUKAMU CTPOCHUSA AaTOMOB
XHUMHUYCCKUX OJICMCHTOB (COCTaB U 3apsana  daapa, 06Luee YHUCJI0
BHGKTPOHOB), pacipeacicHueM JJICKTPOHOB IO JHCPIrCTUYCCKUM
YPOBHSAM aTOMOB IIE€PBBIX Tpex IEpUOaOB, KaJlud U KaJIbIIUA

[IpencraBnenue 0 MEPUONYECKOMN 3aBHCHUMOCTHU CBONCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JIEKTPOOTPUIATEIBHOCTD),
HpOCTLIX MU CIOXHBIX BCIICCTB OT IIOJOXCHUA DJOJIIEMCHTOB B
[lepuonnueckoid cucremMe (B MaiblXx NEpHOJAX U IIABHBIX
MOATPYIINAX ) ¥ DJIEKTPOHHOTO CTPOCHUSI aTOMa

YMenue kinaccupuuupoBarh:
XUMHUYECKHUEC DJICMECHTHI
HEOpraHMYeCcKre BellecTBa
XUMHYCCKUEC pPCAKIITNHA




YMeHue onpeaensiTh:

BAJICHTHOCTh W CTCIICHb OKHUCJICHHUA XUMHUYCCKHUX DJIEMCHTOB, 3apsan

8.1
HOHA
82 BHUJI XHMHMYECKOM CBA3M M TUI KPUCTAUIMYECKOM CTPYKTYphl B
COETMHEHUSIX
8.3 XapakTep Cpelibl B BOJAHBIX PacTBOpaxX BeHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepu3oBath (GU3NYECKHE U XUMHUECKUE CBOMCTRA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, amMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUM, Kaaud, MarHUMH,
KaJIBLIMM, aTFOMUHUM, JKEJIe30)
CJIOXKHBIX BEILECTB, B TOM YHCJI€ WX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHUIBI
99 mertauioB [-IIA rpynn, amomunus, meau (II), nunka, xenesa (Il u
II), oxcuast yraepoaa (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV u VI), cepuucras, cepnHasi, a3oTucTas, a3oTHas,
docdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBaTh W  XapaKTepu30BaTh CBOICTBA  BEIIECTB B
93 3aBHCHMOCTH OT MX COCTaBa M CTPOCHHS, MPUMEHCHUE BEIIECTB B
3aBHCHUMOCTH OT UX CBOMCTB, BOBMOXHOCThH MPOTEKAHHS XUMHUYECKHUX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBHUSIX
10 YMeHHe COCTaBIISATh MOJICKYJISIPHBIC M HOHHBIC YPABHEHHS PEaKIUid, B
TOM YHUCJIE:
10.1 peaxkiuii HFOHHOro OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKITUI
103 WUTFOCTPUPYIOIIUX ~XMUMHYECKHE CBOWCTBA M3YYECHHBIX KJIACCOB
(rpymin) HeOpraHMYEeCKHX BEILECTB
10.4 MOATBEPKIAIOIINX TeHETHUECKYIO B3aUMOCBSI3b MEXK]ly HUMU
11 YMeHue BBIYUCIATH (IPOBOJUTH PAcUEThI):
11.1 OTHOCHUTEJIbHYIO MOJIEKYJSPHYI0O M MOJSIDHYIO MacChl BEUIECTB,
MacCOBYIO JIOJIF0 XUMHYECKOTO JIEMEHTa B COSMHEHUHN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHHUSAM XHMHUECKHUX pPEaKIUil U HaXOAUTh KOIUYECTBO
BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOYKTOB PEAKIIUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOrOo  To3HaHUA  (HaOmro/IeHue,
121 U3MEepEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPU U3yYESHUH BEIIECTB U
' XUMUYECKHX SIBIIEHUW; yMeHHe chopMynmupoBarth TmpobiaeMy U
MPEAJIOKUTh TYTU €€ PelIeHUs
122 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCYAOH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy OE30MMACHOTO OOPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
123 B TIOBCETHEBHOM KWU3HH, ITPABUJIAMH TTOBEJICHUS B IEIAX cOepeKeHUs

3I0pPOBbSl U OKpPYXKAlOLIEH NPUPOJHOM Cpelpl; ITOHUMaHUE BpeEla
(omacHOCTH) BO3JCMCTBHSI Ha JKHMBBIE OPIraHU3MbBl OMNPEIENIEHHBIX




13

BEIIIECTB, CMOCOOOB YMEHBIIICHHS W TPEIOTBPAIICHHUS HUX BPEIHOTO
BO3JICHCTBHUSI

HaJII/I‘II/Ie HpaKTI/I‘-IeCKI/IX HaBBIKOB HJIaHI/IpOBaHI/ISI nu OCYH_IGCTBJIGHI/ISI
CIEAYIOIUX XUMUYECKUX IKCIIEPUMEHTOB:

13.1

HN3YUCHUEC U OIIMCAaHUEC (1)PI3I/I‘ICCKI/IX CBOMCTB BCIIECCTB, O3HAKOMJICHHEC
C (1)I/ISI/I‘ICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,
HIUTIOCTPUPYIOIIUE TPU3HAKU IIPOTECKAHUA XUMHUYCCKUX pCaKHI/Iﬁ

13.2

U3Yy4eHHE CIIOCOO0B pa3fiesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa M HM3YUCHHUEC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC C€TO CBOﬁCTB; MOJIYYCHHUEC YIJICKHUCJIOTO ra3a u
HN3YUCHHUEC €TO CBOﬁCTB; IMOJIYYCHHUEC aMMHaKa 1 U3Yy4YCHUE €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJeH
pPacTBOPEHHOIO BEILECTBA

13.5

IpUMEHEHHE WH/INKaTOPOB (;makmyca, METUJIOpaHka u
denondTanenna) I ONPEAETICHUS XapakTepa Cpelbl B PacTBOPAX
KUCJIOT U IIea04en

13.6

UCCIICZIOBAHUE U  ONMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHJIaMH  METaUIOB,  pacTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBAaHUSIMU, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUIA;
BBITECHEHHWE OJHOTO MeTajula JAPYrMM W3  pacTBOpa  COJIH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H
LIMHKa

13.7

13.8

pelIeHne YKCIEPUMEHTANIBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIIMHEHUI; «DNEKTPOIUTUYECKAS
aucconuanusay;, «BaxkHelnne HEMETaUIbl W HX COCIUHCHHSY,
«Baxxaelme MeTaIIbl ¥ UX COSTMHEHMSI

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro OoOMEHa; KaueCTBEHHbIE peakIuu Ha
NPUCYTCTBYIONIME B BOIHBIX PACTBOPAX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCH-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblusi, aTFOMUHUS,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

14.1

14.2

VYMmeHnue:

NPEJCTaBIATh pPE3yibTaThl JKCIEPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeabCcTB, Tpa@UKOB M TaOMUI] W BBIABIATH SMIMPHUYECKUE
3aKOHOMEPHOCTH

YCTaHAaBJIMBATL CBA3U MCKAY PCAJILHO Ha6J'IIO)Ia€MI>IMI/I XUMHUYECCKUMU

ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIMMHI B MaKpO- U MUKPOMHUPE,
O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




HEPEYEHDB 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IroCYIZAPCTBEHHOM 3K3AMEHE 110 XUMUHU

Kon
1
1.1

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
[lepBoHavyalIbHBIE XUMUYECKUE TTOHATHUS
UucTteie BemecTBa u cMecH. CriocoObI pa3iesieHus: cMecei

1.2

1.3

ATOMBI W MOJICKYIJIBI. Xumuueckue 3neMeHThl. CHMBOJIBI XHMHYSCKHX
OJICMCHTOB. HpOCTLIC 1 CJIOKHBIC BEIICCTBA.

Xumuueckass ¢Gopmyna. BaleHTHOCTH aTOMOB XHMMHYECKUX JJIEMEHTOB.
CreneHb OKUCICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCUTENbHAs aTOMHAs Macca.
OrHocuTenbHas MOJICKYJIsIpHad Macca. MaccoBas [O0JISI XHUMHYECKOI'O
3JICMCHTA B COCANHCHHUH

1.5

1.6

KomuuecTBo BemectBa. Mosb. Momsipaast Macca. MoJsspHBIiE 00bEM ra3oB.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
OuU3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMHUUYECKas Peakuus U €€ MPU3HaAKHU.
3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMUYECKUE YPABHEHUS

[Iepnonnueckuit 3axkoH U Ilepuoanyeckas cucreMa XMMHYECKUX JIEMEHTOB
J.. Menneneea. CTpoeHHre aTOMOB

2.1

Ilepuonnueckuii 3akoH. [lepuoanyeckas cucreMa XMMHYECKHX 3JE€MEHTOB
J.U. Menpneneesa. Ilepuoael u rpynnsl. @U3N4ecKuii CMBICII TOPAIKOBOTO
HOMEpa, HOMEPOB MEPHOA U TPYIIBI JIEMEHTa

22

Crpoenue atromoB. CoctaB aTOMHBIX sifep. M3oTonsl. Dnektponsl. CTpoeHne
AJIEKTPOHHBIX 000JI0YEK aToMOB TepBbIX 20 XMMHYECKUX DJIEMEHTOB
[Tepuonnueckon cucremsl J[.1. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHHHM CBOICTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX
TpEX MEepUOJIOB, KaJus, KaJIbIUA (pamuyca aTOMOB,
ANEKTPOOTPHUIATETFHOCTH, METANTNYECKIMX M HEMETAJUIMYECKUX CBOICTB) U
WX COEAUHEHHH B COOTBETCTBMM C TIOJOKEHHUEM DJIEMEHTOB B
[Ieproanueckoit CuCTEME U CTPOCHUEM UX aTOMOB

Crpoenue BeniecTa

3.1

32

Xumuueckasi cBsizb. KoBasieHTHas (TMOJisipHAsE ¥ HETOJSpHAs) CBA3b.
DNEeKTpPOOTPULIATETbHOCTh ~ XUMUYECKUX  3JeMeHTOB. VoOHHas  CBs3b.
Meramnuueckas CBSI3b

Tunbel KpUCTAIMYECKUX pEMmETOK (aToMHas, HWOHHAS, METaJUTMYecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUAA
XUMHYECKOH CBSI3H

Baxuerie npencraBuTeNM HEOPTraHMYECKUX BelecTB. HemeTtamibl u ux
coeMHeHMsA. MeTalIbl U UX COeTUHEHUS

4.1

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX COEIMHEHHHA: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, amoTepHBbIEe) u
Hecosieo0pa3yrole; OCHOBaHUN (LIETOYM UM HEPACTBOPHUMBIE OCHOBAHMS);
KHCIOT (KUCIOpOJCOJepKaniie © OECKUCIOPOIHBIC, OIHOOCHOBHBIC U
MHOTOOCHOBHBIE); COJeH (CpeTHUX M KUCIIBIX)

4.2

dusnueckue W XUMHYECKHE CBOUCTBA OPOCTHIX BCHICCTB-HECMCTAJJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPOJIa, CEPHI, a30Ta, pochopa, yriepoaa, KpEeMHHS

4.3

duznyeckrue U XUMHYECKHUE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JINTUA,




4.4

HaTpus, KaJus, MarHus u KaJIbITHS, AITFOMUHUS, JKenesa.
DNEKTPOXUMHUYECKUN Psii HAIPSDKEHUH METAILIOB

Ou3nyeckue W XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEOUHEHHI
HEMETAJIOB: XJIOPOBOJOPO/Ia, CEPOBOAOPOA, aMMHAKA

4.5

4.6

dusnueckrue U XUMHYECKHE CBOMCTBA OKCUI0B HemeTawioB: cepol (IV, VI),
azota(ll, IV, V), docdhdopa(Ill, V), yraepoma(Il, IV), xpemuusa(IV).
[TonyyeHnue OKCHI0B HEMETAILIOB

Xumuyeckue cBoiicTBa okcuioB: MeTaiioB IA—IIIA rpymm, nunka, meau(ll) u
xenesa(Il, IIT). [Tony4yeHne OKCUIOB METAIIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHHUUW M aM(OTEpHBIX TUAPOKCUIOB (Ha
IIpUMepe TUJIPOKCHUIOB aIFOMMHUS, *Kele3a, HuHKa). [lomyuenne ocHoBaHMit
1 aM(bOTEPHBIX TUIPOKCUIIOB

4.8

4.9
4.10

4.11

O6mmue XUMHUYECKHE CBOIiCTBa KHCIIOT: XJIOPOBOJOPOIHOM,
CEpOBOJIOPOHOM, CEPHUCTOM, CEPHOM, a30THOU, (HOCPOPHOI, KPEMHUECBOM,
yroyibHOM. OcoOble XMMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOU H
a30THOM Kucnot. [lonydyeHnne kucior

OOmre XMMHUYECKHe CBOMCTBA cpeHuX coieil. [lomydyenne comneit
ITomyyenue, cobupaHue, paclo3HaBaHHE BOJIOPOJA, KHCIOPOJA, aMMMAaKa,
YIJIEKHUCIIOTO Ta3a B JIabopaTopuu

[Tonyyenne ammmaka, CEpHOM M a30THOM KHCIOT B IPOMBIILICHHOCTH.
Oou1re cnocoObl MOTYyYSHHsI METAJIIOB

4.12

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HECOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ

XUMUYECKHE pCaKknumn

5.1

Knaccugukaius XuMHYeCKUX peakiyii Mo pa3InYHbIM MPU3HAKAM: 110 YUCITY
U COCTaBYy YYacTBYIOLIUX B PEaKIUMU BEILIECTB, IO TEIJIOBOMY 3 (eKTy, 1o
M3MEHEHUIO CTEIICHEW OKUCIICHHUS] XUMUUECKUX DJIEMEHTOB

5.2

53

TennoBoil >pdexT XUMUYECKON peakuuu, TEPMOXUMHUECKHE YpaBHEHHS.
DK30- U 3HJI0TepMUYECKUE peaklinuu. TepMoXuMHuiecKie ypaBHEHHUSI

OKHCIUTENTBHOBOCCTAHOBUTEIBHBIE peaxkuuu. Oxucnurenn U
BoccTaHoBUTENU. [Ipoliecchl OKHMCIEHUS U BOCCTAHOBJICHHS. DJIEKTPOHHBIN
0aJaHC OKHCIUTEIbHOBOCCTAHOBUTENILHON PEaKLIUU

54

TeOpI/I}I BHGKTpOHHTquCKOﬁ JAUCColranuu. KaTI/IOHLI, AHHUOHBI.
QHGKTPOHI/ITI)I N HEBJICKTPOJIUTEI. CuibHBIE U cl1a0bIe OJICKTPOJIUTEI. CreneHp
JAucconranumn

5.5

6.1

6.2

Peakiiun moHHOrO 0OMeHa. Y CI0BUS MPOTEKAHUs peakuii HOHHOro oOMeHa,
ITOJIHBIE U COKPAIIEHHBIE MOHHBIE YPABHEHUS PEAKIIMM

XHMHS M OKpYyXaromas cpeaa

BemectBa m martepuanbl B IOBCEJHEBHOM JKHM3HM 4YeloBeKka. bezomacHoe
HCMOJIb30BAaHUE BEIIECTB U XMMUYECKUX pEakIii B jaboparopuu U OBITY.
HepBaﬂ IIOMOIIB TP XUMHUYCCKUX OXKOTaX U OTPABJICHHUAX

XUMHUYECKOE 3arpsi3HEHHWE OKpYXKarolled cpeapl (KUCIOTHBIE —JIOXKIIH,
3arpsi3HEHUE MOYBBI, BO3yXa U BOJOEMOB), CITOCOOBI €ro MPEeIO0TBpaICHUS
[IpenenpHas momyctumasi koHmeHntparus BemecTB (II1K). Pons xumuu B
pEIIeHUN HKOJOTHYECKUX Tpo0jaeM. YCWICHHE MapHUKOBOro J3¢deKra,
pa3pyllIeHre 030HOBOIO CII0sI

6.3

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KPEMHHUS U UX COCTUHCHUN B
OBITY, MEJUIIMHE, MPOMBIIUIEHHOCTH M CeNbCKOM Xo3siicTBe. [IpumeHenue
METAJUIOB M CIUIaBOB (CTallb, YYTyH, IIOPAJTIOMHHUN, OpoH3a) B OBITY U




MPOMBIIIJICHHOCTH HUX coenuHeHuil. [loHsTHE O KOPpPO3UM METAJIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT KOPPO3HH

6.4 [TpupoaHbIE MCTOYHUKH YTICBOIOPOAOB (Yrojib, MPUPOIHBIA Ta3, HE(TH),
MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIIICHHOCTH
[lepBoHavaIbHBIC TIOHATHS 00 OPraHMYECKHMX BEHICCTBAX KaK O COCIMHEHUSIX

6.5 yriepoaa (MeTaH, 3TaH, STWJICH, AalEeTWIEH, 3TaHOJ, IJIMLIEPUH, YKCYCHas
kuciora). [loHsTHE O OHMOJIOTMYECKH BaKHBIX BEIIECTBAX: JXHMpax, OeJKax,
YIJI€BO/IaX — M UX POJIU B KHM3HU YEJIOBEKa

7 Pacuérsr:

7.1 1o hopMysaM XUMHUYECKUX COSTUHEHUN

7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPaBHEHHSIM

Oprannsaunﬂ H OCHAIIICHUC Oﬁpa3OBaTeJII)HOI‘O nmpomecca

TexHunueckue cpeacTsa 00y4eHUs:

- KOMIIBIOTED;

- MYJbTUMEMA IIPOEKTOP;

- DKpaH;

- MHTCpAaKTUBHAA JOCKa,

-KOJIICKIIUU,

- MHKPOJIabopaTopus;

- 000pyI0BaHKE AJIs IPAKTUUECKUX paldoT;

- XUMHWYCCKUEC PCAKTHBBI.

YV4yeOHO-METOANYECKHN KOMILIEKT:
- T'abpuensan O.C., Xumus 9 xi: M. Ipoda,2019

—I'abpuensu O. C., OctpoymoB U. I'. HactonbHas kaura yuutens. Xumus. 8 Ki.:

Meroaundeckoe nmocodwue. - M.: JIpoda, 2018;

— IIPE3EHTALUU K YPOKaM;

— Tl'abpuensia O. C., OctpoymoB U. I'. U3yuaem xumuto B 8 ki1.: lugakTuyeckue

Marepuansl. M.: bauk mioc;

— Tl'abpuensa O. C., Bocko6oitnukosa H. I1. Xumus B Tecrax, 3agadax, ynpakHeHUsX. 8-9
KI. - M.: [Ipoda, 2017;

NHTepHeT pecypcesl

— «Enunas xomnexuus Lnpposeix O6pazoBarenbHbIX PecypcoB» (Habop HudppoBbIx

pecypcoB k yueonukam O.C. I'abpuensaa)(http://schoolcollection.edu.ru/);

— http://him.1september.ru/index.php — xxypHan «Xumus»;

— http://him.1september.ru/urok/- Marepuaisl Kk ypoky;

— www.km.ru/education - yueGHbBIC MaTepualbl U coBapH Ha caitte «Kupun u Medoanii»
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