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HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpaMma 1o XuMHH Jjs1 00YHaIOIUXCs € 3a/IePKKOIM MCUXHUUECKOTo pa3BuTus §-9
KJIaCCOB COCTaBJieHa Ha OcHoBe TpeboBaHuil K pe3yiabTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeNbHOW TPOTPaMMBbl  OCHOBHOTO 0oO0mIiero oOpa3oBaHMs, MPEICTABICHHBIX B
denepabHOM  TOCYAapCTBEHHOM  00pa3oBaTelbHOM  CTaHJApTE  OCHOBHOTO  OOINIEro
o0pa3oBaHus, ¢ y4ETOM pacrpee€HHBIX 110 KIaccaM MPOBEPSIeMbIX TPEOOBaHMIA K pe3ylIbTaTaM
OCBOEHHMSI OCHOBHOH 00pa3oBaTelbHOW MPOTPaMMbl OCHOBHOTO 001Iero oOpa3oBaHus U
SIIEMEHTOB COJIEPKAHMSA, NPEACTABICHHBIX B YHUBEPCAIHHOM KOAU(PHUKATOPE IO XUMHH,
[IpumepHO#l amanTUPOBaHHOM OCHOBHOM 00pa3oBaTeNbHOM MPOTrpaMMON OCHOBHOTO OOILEro
00pa3zoBaHus OOydarOMIMXCS C 3a7epKKoW mncuxuueckoro pazsutus (nanee — [TAOOIT OOO
3I1P), IlpumepHoii paboueld mporpamMmbl ydeOHOTO Tpeamera «Xumus» (0a30BbIN YPOBEHB),
[IpumepHO#l mporpammoil BocnHUTaHUsA OOy4JalOUIUMXCS MpPH TOIYYEHHH OCHOBHOTO OOIEro
o0pa3oBaHMsl, C yUETOM pacHpeAesIeHHbIX IO KilaccaM MPOBEpsAEeMbIX TpeOOBaHUM K pe3yJbTaram
OCBOCHHUS OCHOBHOW 00pa3oBaTeNIbHOM MPOTPaMMBbl OCHOBHOTO o0OIIEro oOpa3oBaHUS U
AJIEMEHTOB COJIEp>KaHus, MPEACTaBICHHBIX B YHHMBEPCAIbHOM KoAu(]UKaTOpe MO XUMUH,
Konuenuuu npenonaBanust yueOHOro npeamera «XuUMHsS», B 00pa30BaTEIbHBIX OpraHU3aLMIX
PO, peanusyromux ocHOBHbIE 0011e00pa3oBareabHble TporpaMMel. (yTB. Pemennem Komneruu
Munnpocsenienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBIIAA XAPAKTEPUCTUKA YYUEBHOI'O ITIPEIMETA «XUMMUSI»

Bxnax yaeOHoro mpeamera « XuMHUs» B JTOCTHIKEHHUE IEJIEH OCHOBHOTO OOIIEro 0Opa30BaHUs
0OyCIIOBJICH BO MHOTOM 3HAYE€HHUEM XHMHUYCCKOH HAyKH B IMO3HAHWUU 3aKOHOB IMPHUPOIBI, B
Pa3BUTHH MTPOU3BOIUTEIBHBIX CHJI OOIIIECTBA M CO3IaHUH HOBOW 0a3bl MaTePHAILHOM KYJIBTYPHI.

XWMHS KaK 3JIEMEHT CHUCTEMBbl €CTCCTBCHHBIX HAyK PAacIpOCTPaHWIIa CBOE BIUSHHE Ha BCE
00J1aCTH YEJIOBEUECKOTO CYIISCTBOBAHUS, 33a]ajla HOBOE BHUJCHHE MHUPA, CTajla HEOThEMJICMBIM
KOMITOHCHTOM MHPOBOM KYJIBTYpPbI, HCOOXOJUMBIM YCIIOBHEM >KH3HHU OOIIECTBA: 3HAHUE XUMHUHU
CIIY’)KHT OCHOBOM i1 (DOPMHUPOBAHUS MHPOBO33PCHHS YEJIOBEKA, €ro MpEeACTaBICHUN O
MaTepPHATBLHOM €IMHCTBE MHUPA; BAKHYIO POJIb UTPAIOT (HOPMHUpyEeMbIC XUMHUEH MPEICTaBICHHS O
B3aMMOIIPEBPAIICHUAX SHEPTUM W 00 SBOJIIOIMH BEIIECTB B IMPHUPOJIC; COBPEMCHHAS XUMHUS
HalpaBJICHa Ha peIIeHHE TJI00AIbHBIX MPOOJIEM YCTOWYHMBOIO PA3BUTHS YEIOBEYSCTBA —
CBIPBEBOM, JHEPreTUYECKOW, TMHIIEBOM M  JKOJOTHMYECKOH  Oe30MacHOCTH, MpoOieM
3JIpaBOOXPAHCHHUS.

B ycrnoBusix BO3pacTaroiero 3Ha4eHus XMMUHU B )KU3HU OOIIECTBA CYIIIECTBEHHO IMOBBICUIIACH
POJIb XUMHUYECKOTO 00pa3oBaHus. B IutaHe coluann3aiuud OHO SIBISETCS OJHUM U3 YCIOBHM
(hOopMHPOBAaHKS MHTEJICKTA JIMYHOCTH U TAPMOHUYHOTO € Pa3BUTHSL.

CoBpeMEHHOMY 4YEJIOBEKYy XHMHUYECKHE 3HaHUS HEOOXOMUMBI Ui  MPHOOPETECHUS
OOIIEKYJIBTYPHOTO YPOBHS, TO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIIMYME U OTBETCTBCHHO
y4acTBOBAaTh B MHOTOOOpA3HOW >KM3HM OOINECTBA, Ui OCO3HAHHS BaXHOCTH Pa3yMHOIO
OTHOIIEHUS] K CBOEMY 3JI0POBBIO M 3JIOPOBBIO JAPYTUX, K OKPYKAIOIIeW MPUPOTHON cpene, Ui
TPaMOTHOTO TOBEJCHHUS MIPH UCTIOIH30BAaHUH PA3IMYHBIX MAaTEPUATOB U XUMUYECKUX BEIIECTB B
IMOBCEIHEBHOM KU3HH.

XuMuyeckoe oOpa3oBaHHe B OCHOBHOM IIIKOJIE SIBISIETCS 0A30BBIM MO0 OTHOIICHHIO K CUCTEME
obmiero xumMudeckoro oOpazoBaHus. [losToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO
peain3yeT TpHCYIIHe OO0IIeMy XHMHUYECKOMY OOpa30BaHUIO KIIOUEBHIE I[EHHOCTH, KOTOpHIE
OTpaXKaroT TOCYHAPCTBEHHBbIC, OOIIECTBEHHbIE W WHIUBUIYAIbHBIE MOTPEOHOCTH. OTUM
OTIpEJIeNeTCSl CYITHOCTh O0IIel cTpaTeruu 0Oy4YeHus, BOCIIUTAHUS U Pa3BUTHUSI OOYyUaIOIIUXCS
CpeacTBaMH y4eOHOTO TIpenMeTa « XUMUSD».



N3yuenue npenmera: 1) crnocoOCTByeT peanu3alliid BO3MOXKHOCTEH JUISi CaMOPa3BUTHSL U
(dhopMHUpOBaHHS KYJIbTYpPhl JUYHOCTH, €€ 00Iel U (YHKIMOHATHHONW IPAMOTHOCTH; 2) BHOCHUT
BKJIaJ B (POPMUpPOBAHHE MBIIIJICHUS M TBOPUYECKHX CIOCOOHOCTEH MOJPOCTKOB, HABBHIKOB HX
CaMOCTOSITEIIbHOW y4eOHOH e TebHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIET0BATENILCKUX YMEHUH,
HEOOXOJMMBIX KaK B ITOBCEJHEBHOHM JKM3HHU, TaK U B MPO(ECCHOHATBHOU IEATENbHOCTH; 3)
3HAKOMHUT CO CHEUU(PUKON HAYYHOI'O MBILUIEHHUS, 3aK/1a/IbIBAET OCHOBBI LI€JIOCTHOTO B3rJIsfga Ha
€IWHCTBO TPHUPOABI W YEJOBEKAa, SBISETCS OTBETCTBEHHBIM 3TalmoM B (OPMHPOBAHUU
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH  TOAPOCTKOB; 4)  cmocoOcTByeT  (HOpMUPOBAHUIO
LIEHHOCTHOTO OTHOLIEHMSI K €CTECTBEHHO-HAYYHbIM 3HAHUAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTUYECKOE 00pa30BaHUE IIKOJbHUKOB.

Ha3Banubie HampaBiieHHss B OOYYE€HUHM XMMHU OOECIEUMBAIOTCS CHEIU(PHUKONW COAEpIKaHUSI
IpeaMeTa, KOTOPbIN SBISETCS MeJarorMuecky aJanTHPOBaHHBIM OTpakeHHEM 0a30BON HayKH
XUMHUHU Ha ONPEACIIEHHOM JTane €€ pa3BUTHUS.

Kypc xumum OCHOBHOM IIKOJBI OpPUEHTHPOBAaH Ha OCBOEHHE OOYYarolIMMHCS OCHOB
HEOPraHMYeCKOM XUMHUU U HEKOTOPbIX MOHSATUH U CBEIEHUH 00 OTHENbHBIX OOBEKTax
OPraHU4eCKOM XUMHUH.

CrpykTypa cojepkaHusi mpeaMmera copMupoBaHa Ha OCHOBE CHCTEMHOTO MOJAX0Ja K €ro
n3yueHuto. CopepxaHue CKIAAbIBAETCS M3 CHCTEMBbI MOHATHM O XMMHYECKOM OJIIEMEHTE H
BEIIECTBE W CHUCTEMBbl MOHATHUH O XuUMUYeckod peakuuu. OOe 3TH CUCTEMBI CTPYKTYpPHO
OpraHM30BaHbl N0 MPUHIIUITY MOCIEA0BATENIBHOIO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETHUECKUX
MPEJICTAaBJICHU PA3HOIO YPOBHS: ATOMHO-MOJIEKYJISPHOTO YyYEHHMs] KaK OCHOBBI BCEro
€CTeCTBO3HaHMs, ypoBHs lleprommueckoro 3akona [I. M. MeHeneeBa Kak OCHOBHOIO 3aKOHa
XUMHMHM, YY€HUS O CTPOEHHMHM aToMa U XUMHYECKOM CBS3M, TMpeAcTaBleHUuil 00
JNEKTPOJUTUYECKOW  JMCCOLMALMKA  BEIIECTB B  pacTBopax. [eopeTHdyecKkue 3HaHUs
paccMaTpuBalOTCd Ha OCHOBE OMIMPUYECKU TOJYYEHHBIX UM  OCMBICIEHHBIX (DaKkTOB,
Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJHOTO YPOBHS K IPYTOMY, BBITIOJHAS PYHKIIUU 0OBSICHEHUS
U TPOTHO3UPOBAHMUS CBOMCTB, CTPOEHUS M BO3MOXHOCTEM NPAKTUYECKOTO NPHUMEHEHHS U
MOJTY4YEHUS NU3y4aeMbIX BEILIECTB.

Takas opranuzanus coAepKaHHs Kypca CIIOCOOCTBYET TPEICTABICHUI0 XUMHUYECKOU
COCTaBJISIOLIECH HAy4YHOW KapTHUHBI MHpa B JIOTMKE €€ CHCTEMHOW mnpuponabl. Tem cambiM
obecrieunBaeTcs BO3MOKHOCTh (POPMHUPOBaHUS Y OOyYAIOMIMXCS IEHHOCTHOTO OTHOLICHHS K
Hay4dHOMY 3HAHHMI0 M METOJaM IO3HaHUs B Hayke. BaxkHO Takke 3aMeTUTh, YTO OCBOCHHE
COJICpXKaHUs Kypca IPOUCXOAMT C IPUBIICYEHUEM 3HAHMM U3 paHEe H3YYEHHBIX KYpPCOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knaccb» U «du3nka. 7 Kiaaccey.

Peanuzamus nanHO#W mporpaMMbl B mporiecce oOydeHHs Mmo3BoJuT oOyvaronumes ¢ 3I1P
YCBOUTH KIIFOUEBbIE XUMUYECKNE KOMIIETEHIIMH U IIOHATH POJIb U 3HAUEHUE XUMUH CPEAU IPYTUX
HayK O IPUPOJE.

N3ydyenne xumum cnocoOcTByeT (GOpMUPOBAHUIO y OOYyYarOIIMXCS  HAYYHOTO
MHPOBO33PEHHUS, OCBOCHUIO OOLIEHAYYHBIX METO/A0B (HabOirofeHue, U3MepeHHne, SKCIEPUMEHT,
MOJENTUPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHUS HAayYHBIX 3HAHUIN, OCHOBAaHHOTO Ha
MEXKIIPEAMETHBIX CBA3sIX ¢ npeameramu «Oxkpyxaromuil Mupy», «Dusuka», «buonorusy,
«["eorpadus», «Marematuka» U (HOpPMUPYET KOMIIETEHIIMH, HEOOXOAUMBIE ISl MPOJIOJKEHUS
o0pa3oBaHus B 00JaCTH €CTECTBEHHBIX HAYK.

N3yuenune xumuu crocoOCTByeT pa3BuTHIO Y oOydatouiuxcst ¢ 3[IP mpoctpaHcTBeHHOrO
BOOOpakeHus, (YHKIMOHAIBHONH TI'PAaMOTHOCTH, YMEHHMsS BOCIPUHMMAThb U KPUTHUYECKHU
aHAJIM3UPOBaTh WH(POPMALMIO, IPEACTABICHHYIO B pa3iMyHbIX (popMax. 3HaAUUMOCTb MpeaMeTa
JUISL pa3BUTHS )KM3HEHHON KomneTeHIuK oOydaroniuxcs ¢ 3I1P 3axitodaeTcss B yCBOGHUH O CHOBBI
XUMUYECKUX 3HAaHUHM, HEOOXOAMMBIX Ul TIOBCETHEBHOW »KH3HHM, HABBIKOB 30POBOTO U
0e30macHOTO JUIsl YeloBeKa W OKpYXKawllel ero cpeasl oOpasza KU3HHM;, (HOPMUPOBAHUU
9KOJIOTMYECKOMN KYJIbTYpBI.



[IporpamMma oTpaxkaeT cojaep)kaHHe OOydeHUs IpeaMeTy «XHMHs» C y4ETOM OCOOBIX
oOpa3oBaTenbHbIX TOTpeOHOCTEN oOywarommxcs ¢ 3I[IP. OBnageHue ydeOHBIM MPEAMETOM
«XUMUS» MPEJCTABISAET ONpPENeIICHHYI0 TPYAHOCTh At oOyuaromuxcs ¢ 3[IP. Dro cBszaHo ¢
0COOEHHOCTSIMH MBICIIUTEIILHOW JESITEIbHOCTH, MEPUOJANYECKUMHU KOJICOaHUSAMU BHUMAaHMS,
MaJbIM OO0BEMOM TaMSATH, HEJOCTAaTOYHOCTHIO OOIIero 3amaca 3HAHWH, MOHMKEHHBIM
[I03HABaTEIbHBIM UHTEPECOM U HU3KHM YPOBHEM PEUEBOTO Pa3BUTHUS.

Jliga npeojoneHust TpyJHOCTEW B M3ydyeHUHU y4eOHOro mpeamera «XuMus» HeoOxoauma
amanTanus oObeMa M XapakTepa Y4eOHOrO Marepuaja K IO3HABaTEIbHBIM BO3MOKHOCTSIM
JaHHOM KaTeropuu oOOy4aromuxcs, y4eT WX OCOOEHHOCTeH pa3BUTHA: HCIOJIb30BAHUE
QITOPUTMOB, BHYTPUIIPEAMETHBIX WU MEXIPEIMETHBIX CBS3€H, IOCTENIEHHOE YCIOKHEHUE
U3y4aeMoro Marepuaa.

[Ipn m3yyeHUn XUMHUHU HEOOXOJIUMO OCYLIECTBISATh B3aMMOJEHCTBUE HA MOJIMCEHCOPHOM
OCHOBE.

Teopernuecknii Marepuan pEeKOMEHAYETCS U3ydaTb B IIpPOILleCC€ IMPAKTHUYECKOU
NesITeNbHOCTH. BO3MOXKHO BbIJIENIEHHME OTIENBbHBIX YPOKOB Ha pEIIEHHE 3ajady B CBSI3U CO
CJIOHOCTBIO aHaiu3a Tekcra oOyyatonumucs ¢ 3[1P. Oprannyeckoe eIMHCTBO NPAaKTUYECKOM U
MBICIIUTEIBHON JIEATENbHOCTH OOYyYaromMXCsl Ha YPOKAaX XUMHUHU CIOCOOCTBYET MPOYHOMY H
OCO3HAHHOMY YCBOEGHHIO Oa3MCHBIX XMMHUYECKHX 3HaHUN W ymeHuil. Ocoboe BHUMaHUE NpHU
U3YYEHUH XUMHUHU YIENISeTCsl U3YYEHUIO «CKBO3HBIX» MOHATUH W (OpMHpPOBAHHIO HaBbIKa
CTPYKTYpHUPOBAHUS MaTepHaa.

HEJN U3YYEHUSA YYEBHOT O ITPEIMETA «XUMMUS»

K HampaBieHuio MepBOCTENIEHHOW 3HAYUMOCTH TIpU peaju3aluu 00pa30BaTeIbHBIX
byHKIMA npeaMera  «XUMHS» TPAAUIIMOHHO OTHOCAT (OpMUpOBaHME 3HAHUKM OCHOB
XMMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON AEATeIbHOCTU
YelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJabTyphl. 3ajadya IpeaMeTa COCTOUT B
(bOopMHUPOBAHUM CHCTEMBbl XMMUYECKHX 3HAHUI — BaXKHEHIINX (aKTOB, MOHATUN, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHHUH, JOCTYMHBIX 0000IIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, sI3bIKa
HayKH, 3HAHUN O HAyYHBIX METOJAaX M3y4EHHUS BEIIECTB U XMMHUECKUX pPEaKLUi, a TakkKe B
(hopMHUPOBAHUM U PA3BUTHH YMEHUU U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHUEM,
HaOMOJICHUEM W TMPOBEACHUEM XHMHUYECKOTO HKCIHEPUMEHTa, COOJIOACHUEM IPaBHII
0€30MacHOT0 OOpaIEeHUs C BEIIeCTBAMU B MIOBCEIHEBHOM JKU3HH.

Hapsiny ¢ aTum nenu uszydeHus npeamera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI €
y4€TOM HOBBIX TPUOPUTETOB B CHUCTEME OCHOBHOTO oOmero ooOpasoBanus. CerogHs B
oOpa3oBaHur 0co00 3HAUMMOI TNpPU3HAETCS HANPABICHHOCTh OOY4YeHHMs] HAa pa3BUTHE U
CaMOpa3BUTHE JIMYHOCTH, (OpPMHpOBaHME €€ MHTEeJJIeKTa M o0med KyabTypbl. OOyueHue
YMEHHUIO YYUTHCA W TPOAOJIKATh CBOE 0Opa3oBaHHE CAaMOCTOATEIBHO CTAHOBUTCS OJHOW W3
BOKHEHIINX (PYHKIMHA y4eOHBIX MPEAMETOB.

s obyuaromuxcs ¢ 3I1P, Tak ke, Kak U JUIs HOPMAaTUBHO Pa3BUBAIOIIUXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa3oBaTebHYI0 MporpamMmy, JOMUHHUpYIOIIEe 3Ha4YCHHE
IPUOOPETAIOT TAKHE LIENH, KaK:

1. ¢opmupoBaHuEe HHTEJIEKTYaJbHO Pa3BUTOM JMYHOCTH, TOTOBOW K COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY TPUHATHIO pPELICHUH, CHOCOOHOM amanTupoBarbcs K OBICTPO
MEHSIOIIHUMCS YCIIOBUSIM JKU3HU;

2. HampaBlE€HHOCTh OOy4YeHHs Ha CHUCTeMaTHYeckoe MpHUOOIIeHHe ydaluxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JIESATETbHOCTH, HayYHBIM U MPAKTUYECKUM METOJaM
MO3HaHUA, GOPMHUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEN K XUMUMU;

3. obecneyeHne YCIOBUH, CIIOCOOCTBYIOIIUX NPUOOPETEHHIO OOYy4YaIOIIMMHUCA OIbBITA
pa3HOOOpa3HOW JIeATENbHOCTH, IMO3HAHUS M CAMONO3HAaHUS, KIIOYEBBIX HABBIKOB



(KJTFOYEBBIX KOMIETEHIIMI ), IMEIOLINX YHUBEPCAIbHOE 3HAYCHUE JUIS Pa3IMYHBIX BUIOB

JeITEIbHOCTH;

4. QopmupoBaHHE YMEHUH OOBSACHATH M OLIGHUBATH SIBICHUS OKPYKAIOIIETO MHpa Ha
OCHOBaHHMH 3HAHHWH U OIIBITA, TOJyYCHHBIX MPU U3YYEHUH XHUMHU;

5. ¢dopmupoBanue y oOydaromuxcs T'YMaHUCTHYECKUX OTHOIICHUH, MOHUMAHUS LEHHOCTH
XUMUYECKHX 3HAHUW JUIS BBIPAOOTKH 3KOJIOTHUYECKH IIEJIeCOO00pa3HOTO TOBEACHUS B
OBITY U TPYIOBOW AEATEIBHOCTH B LEJISX COXPAHEHUS CBOETO 3[J0POBbS M OKPYXKAroIIeh
MIPUPOJHOU CpeENbl;

6. pa3BuUTHE MOTHBAaLMU K 00YYECHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHUS OOIIEUEIIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY
BBIOOPY IPOGWIIS U HAIPABICHHOCTH AaJbHEUIIETO O0YUeHHS.

Kypc HampaBineH Ha pemieHHe CIeIymUX 3a7ad, 00eCHeunBaIONINX peaTn3aIluio
JMYHOCTHO-OPUEHTUPOBAHHOTO ¥ JICATEIILHOCTHOTO TOJAXOJO0B K OOYUEHHIO XUMHH
obyuaroruxcsi ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUS:

1. ¢opmupoBaHHe NEPBOHAYAIBHBIX CHCTEMATU3NPOBAHHBIX MPEICTABICHUA O BEIIECTBAX,
WX MPEBPAIICHUAX U MTPAKTUIECKOM NMPHUMEHEHHH; OBJIaJICHHE TOHATHHHBIM aIapaToM |
CHUMBOJIMYECKUM SI3IKOM XUMUH;

2. oco3HaHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOH HayKHm Kak oOIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, XHUMHUYECKUX TIPEBPAIICHUH HEOPraHWYECKHUX U
OpPraHNYeCKHX BEUIECTB KaK OCHOBBI MHOTHX SIBICHWUH JXUBOW M HEKXUBOW TPUPOJIBL;
yrTyONieHue MPeCTaBICHU 0 MaTepHATbHOM €IHHCTBE MHPA;

3. OBIAJCHWE OCHOBaMH XHMHYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3HPOBATh H
O0OBEKTUBHO OIICHWBATh J>KU3HEHHBIC CUTYallUW, CBSI3aHHBIE C XHMHEH, HaBBIKAMHU
0e30macHOro oOpalleHHsl C BelIeCTBAMU, HCIHOJNb3YeMbIMH B IOBCEIHEBHOMN JKU3HH;
YMEHUEM aHaJIM3UPOBaTh U IJIAHUPOBATH SKOJIOTUYECKH 0€30MacHOE MOBEICHHUE B IIEIAX
COXpaHEHUSs 37I0POBbS U OKPYKAIOIIEH CPEIbl;

4. ¢dopmupoBaHME YMEHHM yCTaHABIMBATh CBSI3U MEXKAY peaJbHO HAOIIOMAeMbIMU
XMMHUYECKUMHU SIBICHUAMH U TPOLIECCAMU, MPOUCXOSAIIMUMUA B MHUKPOMHpE, OOBSICHSITH
MIPUYKMHBI MHOTOOOpa3usi BELIECTB, 3aBUCUMOCTh X CBOMCTB OT COCTaBa M CTPOEHHS, a
TaK)ke 3aBUCUMOCTh IIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

5. mNpuoOpeTeHHE OIbITa KCIOJb30BAHUS PA3UYHBIX METOJOB HW3YYEHHUS BEIECTB,
HaOMIONEHUsT 3a MX NPEBpPALICHUSMH TpPU MPOBEACHUU HECIOXKHBIX XUMHUYECKUX
HKCIEPUMEHTOB C UCIIOJIb30BaHUEM JIAOOPATOPHOTO 00OPYAOBAHUS U TPUOOPOB;

6. ¢QopmupoBaHuE TMpPEICTAaBICHUH O 3HAUEHUU XUMHUYECKOM HayKh U pelleHUuU
COBPEMEHHBIX 3KOJIOTMYECKUX MPOoOIeM, B TOM YHCIE B MPEAOTBPAILCHUN TEXHOTCHHBIX
Y DKOJIOTHYECKHX KaTtacTpod.

Oco0eHHOCTH 0TOOpPa M aJaNTALIMHM Y4eOHOI0 MaTepHaJIa 0 XUMHUM.

OOyuenune yuyeOHOMY mpeaMeTy «XHUMHs» HEOOXOAMMO CTPOUTh HA CO3JAHHH
ONTHUMAJTBHBIX YCIOBUW MJIi yCBOEHHUS MporpaMMHOro marepuana oOydarommmucs ¢ 3I1P.
bonpiioe BHUMaHWE AOKHO OBITH yaeneHo oTOopy y4eOHOTro maTepuaiga B COOTBETCTBHH C
MPUHIIMIIOM JOCTYITHOCTH TMIPH COXpaHeHuu oOmiero 0a3zoBoro ypoBHsS. OH JOKEH 1O
COJIEp’KaHUIO M 00BeMY OBITH aIaliTUPOBAHHBIM 15l oOydaromuxcs ¢ 3[1P B cOOTBETCTBUM € UX
0coObIMU 00pa3oBaTeNbHBIME TOTpeOHOCTAMH. CremayeT oOJeryuTh OBNAJCHHE MAaTepHaIOM
obyuatormumucst ¢ 3IIP mocpenctBoMm ero AeTanbHOTO OOBSICHEHHS C CHCTEMaTHYECKHM
MMOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKON B MPUMEHEHUU 3HAHUN C UCIOJIb30BAaHUEM INPUEMOB
AITOPUTMHU3ALIMU U BU3YaJIbHBIX OMOP, 00yUeHUs! CTPYKTYPUPOBAHHUIO MaTepHaa.

Bonpioe 3HaueHue AJs MOJHOIICHHOTO YCBOCHUS y4eOHOTO MaTepuaia MMeeT oropa Ha
MEXIpPEIMETHBIC CBSI3M BOIMPOCOB, M3y4aeMbIX B JaHHOM Kypce, C TaKUMH Yy4eOHBIMU
npenMeramu kak «l'eorpadusy», «Dusnkay, «buonorus». [lo3Bomnsis paccMaTpuBaTh OJUH U TOT
e y4eOHBI MarepHall ¢ pa3HbIX TOYEK 3PEHHS, MEKIPEAMETHBIE CBSI3U CIHOCOOCTBYIOT €ro



Jy4IlIEMY OCMBICIIEHHUIO, 00JIe€ TPOYHOMY 3aKPEIUICHUIO MOJIyYEHHBIX 3HAaHUN M MPAKTUYECKUX
YMEHUM.

[Ipy mWOAroTOBKE K YypPOKAM YYHUTENb JOJDKEH MPEeayCMOTPeTh (OpMUpOBAaHUE Y
oOyJaromuxcss yMEHUH aHaIU3UpOBaTh, CPAaBHUBATh, 0000MmIaTh W3y4aeMbId MaTepuall,
IUTAHUPOBATh MPEACTOSIIYI0 padoTy, OCYHIECTBIATh CAMOKOHTPOJb. HeoOXoauMo MOCTOSIHHO
CIIEZINTH 32 PAaBUIIBHOCTHIO PeueBOro oopMIIeHHs BhICKa3bIBaHMH oOyuaromuxcs ¢ 3I1P.

B cBsi3m Cc O0COOCHHOCTSMH TOBENEHHS W JesTenbHOCTH oOyuatommxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTh) HEOOXOJMM CTPOXKAWUIIUN KOHTPOJIb COOJIOICHUS
NpaBUJ TEXHUKH OE30MacHOCTH NpU MPOBEACHUH JTaOOpAaTOPHBIX pabOT B XUMHUYECKOM
KaOuHeTe.

IIpumepHblie BuabI AeATebHOCTH o0ydaromuxcs ¢ 3I1P, o0ycioBiaeHHbIe 0cOOBIMHI
o0pa3oBaTeIbHBIMH NOTPeOHOCTAMH M o0eclnevyWBalOIMe OCMbBICICHHOE OCBOEHHE
cojlep;KaHUM 00pa30BaHM MO NMPeAMeTY «XUMMD).

Copepxanue BHIOB JedrenbHocTH oOywatouuxcs ¢ 3[IP Ha ypokax xumuum
ompezensercss UX 0coObIMM 00Opa3zoBaTeNbHBIMU  NOTpeOHOCTsIMH. [lomMuMO  mIMpPOKO
ucnoaszyemMbix B OOIT OOO o6mmx yist Bcex 00yJaroluxcsi BUJIOB JIEATEILHOCTH CIIETYET
YCUJIUTh BHJBl AEATEIbHOCTH, CHEUU(UYHbIE Ui JAHHOW KaTeropuu OOydaroluxcs, s
o0OecrieyeHrss OCMBICIIEHHOTO OCBOEHHS COJepaHHs 00pa3oBaHUS IO MPEAMETY: YCUJICHHE
MIPEeIMETHO-TIPAKTUYECKON JIeATENBbHOCTH C aKTHBH3alMEll CEHCOPHBIX CHUCTEM; 4YepeloBaHueE
BUJIOB JESTEIBLHOCTH, 3a/IHCTBYIOLIUX Pa3IMYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHaa ¢
OTMOpPOM HA  QITOPUTM; «IIOIIATOBOCTb» B  HM3YyUYEHUH MaTepuaina; HCIOJIb30BaHHE
JOTIOTHUTEIBHON BU3YyaJIbHOM OMOpPHI (TIaHbl, 00pa3Libl, CXEMBbI, 11a0JIOHBI, OTIOPHBIE TAOJIHULIbI).
st pa3Butust y oOy4daromuxcst ¢ 3[IP ymenus genats BBIBOJBI, ()OPMHUPOBAHUS TPAMOTHOTO
pPEUeBOro BBICKA3bIBAHUS HEOOXOOMMO HCIOJIb30BaTh OMOpHbIE ciioBa M kiume. Ocoboe
BHUMAaHHE CJEIyeT YAEIUTh OOYYEeHHI0O CTPYKTYPHUPOBAHHUIO MaTepuayia: COCTaBJICHUE
PUCYHOUHBIX M BepOaJbHBIX CXEM, COCTaBJEHHE TaOJHI], COCTaBJIEHHE KJIacCU(UKALUU C
0003HaYeHHBIMU OCHOBaHUSAMHU 711 KJ1acCU(UKALIUY U HATIOJTHEHUE UX MPUMEPAaMU U JIp.

[IpumepHas TemaTuyeckasi U TepMHUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT OOIT OOO.

Jliia obydaromuxcst ¢ 3[1P cymiecTBeHHBIMU SBIISIOTCS TPHUEMBI PAOOTHI C JIEKCUYECKUM
MarepuagoMm 1o mpenmety. IIpoBoaurtcs crneuuanbHas paboTa NO BBEACHUIO B aKTHBHBIN
CJIOBaph OOYYAIOIINXCA COOTBETCTBYIOUIEH TepMUHONOTHU. M3ydaemble TEpPMHHBI BBOJSTCS Ha
MOJINCEHCOPHOM OCHOBE, o0O0s3aTeNnbHa BU3yallbHAas MOJAEPKKA, AITOPUTMBI pabOThI C
OTIpe/ieNIeHUEM, OMIOPHBIE CXEMBI JJISl aKTyaIu3allui TePMUHOJIOTHH.

MECTO YYEBHOT' O IPE/IMETA «XUMUS1» B YYHEBHOM IIJIAHE

B cucreme o6mero oOpa3oBaHusi «XuMUS» TpU3HAHA O0s3aTEIbHBIM Y4eOHBIM
IpPEeIMETOM, KOTOPbIM BXOAUT B COCTaB IpeaMeTHONH o6nactu «EcTecTBEHHO-HaydHbIE
IIPEIMETBD.

Y4eOHbIM TUTAaHOM Ha €€ u3ydeHue oTBeIeHO 136 yueOHBIX YacoB - 10 2 4 B HEJIENIO B 8 U
9 Kylaccax COOTBETCTBEHHO.

Conepxxanne yueOHOTO mpeaMera «XuMHs», NpencTaBieHHoe B IlpumepHoil paboueit
nporpamme, cootBercTByeT PI'OC OOO, paszpaborano c yderom [IpumepHOH OCHOBHOM
o0Opa3oBaTesIbHOW MNpPOrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHUS MO Y4eOHOMY HpEIMETY
«Xumus», cooTrBercTByeT IIpumepHON  ajanTHMPOBAaHHOM OCHOBHOM  00pazoBaTENbHOM
IporpaMMme OCHOBHOTO 0O0mIero oOpa3oBaHUS OOy4aroIIMXCs C 3aJEp>KKOH ICUXUYECKOTO
pa3BUTHL.






COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX Mo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pa3ieieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAst
Macca. MaccoBast J10JisI XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUII BelecTBa. Pacu€Tol mo opMysiaM XUMHUUECKUX COCTMHEHUH.

dusnueckue M XMMHUUYECKHE SBJICHHUS. XUMHUYECKas peakiuuss U e€ MpU3HaKd. 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKre ypaBHeHUs. Kiaccuukanus XMMHUECKUX PEaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW TMOCYI0H, MpaBmiiaMu paboThl B jJabopaTopuu U mpuEMaMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUYE€HHWE W OMHUCaHWE (HU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUIAaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIMs BOJbI) U XMMHUYECKHUX (TOpPEHHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOTIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWU, B3aWMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALNUA,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pEe3yJbTaTOB MPOBEACHHUS OIbITa, HILIIOCTPUPYIOLIETO 3aKOH COXPaHEHHs] MAacChl, CO3/aHue
Mozenel MOoJIeKy (IapoCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — 3ieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nueckue U XMMUYECKHE CBOMCTBA (PEaKIMK TOPEHHS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoga B Jjaboparopud U
npoMelneHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaubUKanus
KHCTIOpO/Ia.

TemoBoit 3¢hdekT XUMHUECKON peakuuH, TEPMOXUMHYECKHE YypaBHEHUS, 5K30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoja B IMPUPOJE,
(buznueckrue U XuMUYEeCKHe CBOWCTBA, MPUMEHEHHUE, CIOCOOBI moTydeHus. Kuciaorsr u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Posib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
coneoOpa3ymomue (OCHOBHBIC, KUCIOTHEIE, aM(OTepHBIC) U HecoeoOpasyroniue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. Pu3nyeckue M XUMHUYECKHE CBOMCTBA OCHOBaHuM. I[lomyuenue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. ®duznueckue U XumMudeckue coictBa coiied. Ilomydenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHWE W HM3yYEHUE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE B3aWMOJCHCTBHS BEIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHCTBHME BOJABI C MeTa/UlaMd (HaTpueM W KajbliieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeicTBust okcuma meau (I1) ¢ pacTBOpoM cepHO# KHCIOTBI, KHCIOT C METalaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepumoauveckass cucrema xummu4veckux jiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIC U IIETOYHO3EMENbHBIE METAIUIbI, TaJOreHbl, HHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux dneMeHToB JI. M. MenneneeBa. Ilepuonbl u rpynnbl. DU3HYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBhIX 20 XuMuUeckux 3neMeHToB [leproaudeckoii cucTeMbl
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanyueckoi CUCTEMbBI XUMHUYECKUX 3JI€MEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus.  OKHUCITUTEIBHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHCJICHUS U BOcCTaHOBJIEHUs. OKUCIUTENIN ¥ BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMHU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 UCIOJIb30BaHUWE KakK OOIIMX eCTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSITHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAaydHbIM (akT, TUMNOTE3a, TEOpHUs, 3aKOH,
aHaluW3,  CHUHTE3,  Kiaccuukanus,  TMEePUOJUIHOCTh,  HAOIIOJCHUE,  DKCIEPHUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIECTBa, ra3, (U3WYECKHUE BEIUYMHBI, CAWHHUIIBI M3MEPEHUs, KOCMOC, TJIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOTaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKius

[lepuonnueckuii 3akoH. Ilepuonuueckass cucrema xumudeckux odnementoB [l U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWMCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kajaus, KaJbIHMSI W HMX COCAUHEHUH B COOTBETCTBUH C
MOJIOYKEHHUEM dJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM X aTOMOB.

CtpoeHue BemecTBa: BBl XMUMHYECKOW CBs3M. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHCTAUTMYECKOW PEMIETKH M BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSAIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHWMYECKUX COCAMHCHHUH, I'€HETHYeCKas
CBSI3b HEOPTraHWYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 1O OOpAaTUMOCTH, MO YYaCTHIO KaTamu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsTHE O TOMOreHHBIX M TreTeporeHHnix peakuusx. IlonsTtue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBICHHE YpaBHEHUIH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanuy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIpPEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KayecTBEeHHblE peakluuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMHUYECKON peakluu OT BO3JEHCTBHUS pa3IMUHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUS pPeaKiuii MOHHOro obMeHa (oOpazoBaHueE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe€ HEOPraHMYECKHX BELIECTB C IOMOIIBI0O KAaueCTBEHHBIX DPEAaKIMH Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XWMHUYECKHE CBOMCTBA Ha MpHUMEpe XJopa (B3aUMOJCHCTBHE C MeTa/laMH, HEMeTaJUIaMH,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJopoJ, CTpoeHue, (u3ndYeckue M XUMHUYecKue cBoicTBa. OKCHABI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKalle B OCHOBE IPOMBIIUIEHHOIO crocoba MoiyuyeHus cepHoil kuciotsl. [IpumeHeHune
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MosyueHue U npumeHenue. Coau aMMOHUS, UX (PU3NYECKHe U XUMUYECKHUE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HUTPATOB M COJIEH aMMOHMS B KaueCTBE MMHEPAJIBHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne n xummuueckue cpoiicta. Oxcun dochopa (V) u pochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPOJ, aJUIOTPOIHbIE MOAN(DUKAIINH, PACIPOCTPAHEHUE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUE U XMMUYECKHE CBONCTBA, JEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYecKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcmomp3oBaHue  kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIEBOAOPOJOB (Yrojb, MPHUPOJHBIA Ta3, HePTh), MPOAYKThI UX HepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIyY€HHE U TMPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. IIpoGremsr
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUI-UOHBI U HAONIOJIEHUE MPU3HAKOB UX IMPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAOMIOJeHHEe Ipoliecca OOYIriMBaHMA  caxapa MOJA  JeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKHMMH CBOMCTBaMM a30Ta, (ocopa U UX COCAUHEHUHN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, ¢QyaiepeHa, O3HAKOMIIEHHE C MPOLECCOM aJACOPOIMH PAcTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM MPOMBIIIJICHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkenud B [lepuoanueckor cucreMe xumuuyeckux anemeHToB . . Menaeneesa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTtauioB. OOmMe crnocoObl MoJydeHusi MeTauioB. [oHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXxOXJeHUE B npupoje. Ousndyeckne U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucreme xumuyeckux sneMmeHToB [I. M. MeHneneeBa, CTpO€HHE HMX aTOMOB, HAXOXIEHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: nosoxkeHue B Ilepumonnueckoi cucreMe xumudeckux sneMeHToB I, U
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B Mpupojie. Pu3nueckne U XUMHUIECKUE CBOHMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3YYEHHE pEe3yJbTaTOB KOPPO3UHM METAIOB (BO3MOXKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUCTIopoie  (BO3MOXHO  HCIOJb30BAaHUE  BHUJCOMATEPHANIOB), MPU3HAKOB  IPOTEKAHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
KaJusi U Kanblus (BO3MOXHO HCIIOJIb30BaHHE BUACOMATEPHUAJIOB), HCCieI0BaHUuE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
4yepe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK W TOHSTHH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTEe3,  Kilaccuukamusi,  NEepHOAMYHOCTh,  HAONIONEHHWE,  AKCIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

dus3uKa: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIWJ, W30TOIbI,
PaAOaKTUBHOCTD, MOJICKYIIA, E)J'IGKTpI/I‘IeCKI/If/'I 3apsnm, IIPOBOJHUKH, MMOJIYIIPOBOJHHWKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, PacTBOPUMOCTh, KPUCTAIMYCCKAs PEMIETKA, CIUIABbl, (U3WYECKUE BEIHYUHBI,
eIMHUIIBI I3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢oTtocunTtes, npixanuwe, Omocdepa, PKOCHCTEMa, MUHEpaJbHBIE YI0OpEeHUs,
MHUKPOSJICMECHTBI, MAKPO3JICMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE

HCKOITaCMBbIC, TOIIIMBO, BOJHBLIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE y4eOHOM M BOCIHMTATEIbHOW JCATSILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMUA M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATN3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE pE3yNIbTAThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYEHHs] XMMUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJEeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBhIX TOCTHKCHUSX M OTKPBITHSAX
MHUPOBOI ¥ OTEYECTBEHHON XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIEIOBATEIBCKOW, TBOPYECKOW W JPYrMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIBHOCTH NPH BHINOJHEHHH Y4eOHBIX, TO3HABATENLHBIX 33134,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ITOW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IIOCTYIIKM CBOMX TOBApUILNCH C IO3HIUM HPABCTBEHHBIX H
HPaBOBBIX HOPM € Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIOIINE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4yHOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPOJBI, B3aUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA MOJyYCHHE HOBBIX 3HAHMH MO XHMUH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMAILIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C y4eOHBIMHM TEKCTAMH, CIPABOYHOM JIUTEPATYpOH, NOCTYIMHBIMH TEXHUYECKUMHU CPEICTBAMH
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BHIOOpY
HAIpaBJICHHOCTH U YPOBHS 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH J>KM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KW3HH, OCO3HAHUE IIOCIEICTBUH W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS alKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COOJIONCHHS



npaBui OE30MaCHOCTU TMPHU OOpalleHHH C XMMHUYECKHMMH BEIIECTBAMU B OBITY M pealbHOMN
KU3HH;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3Y4YEHUIO Mpodeccuii 1 Tpyaa pa3iudyHOro poja, yBaXEHHE K
Tpyly W pe3yiabTaraM TPYAOBOM JEATEIbHOCTH, B TOM YHCIE€ HA OCHOBE INPHUMEHEHMS
MPEIMETHBIX 3HAHMM 10 XUMHUHU, OCO3HAaHHBIM BBIOOP MHIMBUAYAIbHOW TPAEKTOPUU
MIPOJIOJDKEHHUST 00pa30BaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMUHU,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aIaITHPOBATHCS B MPO(ECCHOHANBHON Cpee;

6) IK0JI0rHYeCKOr0 BOCIUTAHHUS:

9KOJIOTMYECKHU 11€1ec000pa3HOe OTHOIIEHNE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TAaK)KE€ B CUTYalMX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble NPHU H3YYECHUM XUMHH, JUISl PEIIeHUs
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpPbI, OCO3HAHHUS ITI00ALHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed WX peuieHus
IIOCPEACTBOM METOJIOB XUMUH, SKOJIOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe meTanmpenMETHBIX pe3ylIbTaTOB BBIACISAIOT 3HAYUMBIC I (POopMUPOBaHUS
MHPOBO33PCHHs OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, MPHUHIIMI, TUTOTe3a, GakT, CUCTEMa,
MPOIIECC, IKCIEPUMEHT U JIPYTroe.), KOTOPhIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETaxX U MO3BOJISIIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH IPEICTABICHUE O
[IEJIOCTHOW HAay4YHOW KapTWHE MHpA, U YHUBEpCAJbHBIE ydcOHBIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATUBHBIC, PETYIATHBHBIE), KOTOpbIE 00ecreuynBaroT (pOpMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIPHOMY IUIAHUPOBAHUIO M OCYIIECTBIICHHIO YIEOHOU NEATEIIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBusA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUM 3HAHWM:
pacKpbhIBaTh CMBICT XHUMHYECKHX TOHSTHH (BBIACIATH HMX XapaKTepHbIE MPH3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONIb30BATh MOHATHUS AJS OOBSICHEHHS
OT/JCIbHBIX (PAKTOB M SBJICHUW, BBIOMpATh OCHOBAHHMS M KPHUTEPUH JUIS KiaccH(HUKAIIN
XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKLIMi, yCTaHABIMBATH IPUYMHHO-CIIEICTBEHHbIE CBS3U
MeXay 00bEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHEIE, I1eTyKTUBHbIEC,
10 aHAJIOTHH ), JIeJIaTh BIBOBI U 3aKIIFOUCHHS;

yMEHHE MPUMEHATh B Mpoliecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTABICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHHd YydeOHOo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aE€MbIX MPOLECCAX U SBICHUSIX.

basoBble ncciaenoBareibCKHe 1eiCTBHS.



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHNe OIbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATH OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIp)KaHWs, CIPaBOYHBIE MOCOOWs, pecypchl VHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUTA, TMPHOOPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
WHGOpPMAIMY W WILTIOCTPUPOBATH pENIaeMble 3aadd HECIOKHBIMH CXEMaMH, THarpaMMamH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOLEW MPUPOTHON CPEIBI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABISATh MOJy4YEeHHBIE PE3YAbTaThl TO3HABATEIBHON JESITETLHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

yYMEHHsI yUeOHOTO COTPYJHMYECTBAa CO CBEPCTHUKAMM B COBMECTHOI IMO3HABATEIbHON U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHALIMSI COBMECTHBIX JACHCTBHI, ONpeeNieHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLHUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ysbTaTa 3asBJICHHON LeiH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPeAIaraéMble B YCIOBUH 3aJaHUH.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJIEHHOTO JaHHOM (exepanbHOW pabouell MporpaMMoi, BBIJIENSAIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

MHTEPIpPETANH, TPEoOPa30BAHHUIO U IPUMEHEHHIO B PA3IMYHBIX YIEOHBIX U HOBBIX CHTYaIUSX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX HMOHSITHUNA: aTOM, MOJIEKYJa, XUMHYECKUN
JJIEMEHT, [POCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMeCh (OJHOpPOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas [J0JsS XUMHUYECKOIO
2JIEMEHTAa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBaHHUE, COJb,
ANIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuuxarus
peaxkiuuii: peakiuu COeAMHEHUS, peakuu pa3IoXKeHHs], PEaKIIMK 3aMEIIeHUs], peaKkLun
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKLH, TEIUIOBOM APPEKT peakuu, 1apo aToMa,
JNIEKTPOHHBIA CJON aToMa, aTOMHas OpOWTalb, pajuyC aroMa, XUMHUYEcKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas J0JIs BellecTBa (MPOIEHTHAsI KOHILIEHTPAallKs) B paCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKHUX MOHSITHH W HPUMEHATH 3TH
MOHSTHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHI;

WCIOJIb30BAaTh XMMHMYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHHS (OpMyJn BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPE/IeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENeHb
OKHCIICHHsI DJIEMEHTOB B OMHAPHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNeN€HHOMY KJlacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBSI3U
(KoBaJIeHTHAsl M NOHHAs) B HEOPraHUYECKUX COETMHEHHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
[IOHMMAaHHUE TNEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHMYECKHUX DJIEMEHTOB OT HX
noynokeHus B llepnonnueckoil cucTeMe, 3aKOHOB COXPAHEHHS MACChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOraapo;

ONMCBIBATE M XapakTepu3oBaTb TabauuHyo ¢opmy Ilepuonmyeckoil cucremsl
XMMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «JIaBHas noArpynna (A-rpynma)» u
«obounas noarpynna (b-rpynma)», Manble u OosblIME NEPHOAbI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcss B Tabnuue «llepuonnyeckas cucrema XUMHYECKUX
anemeHToB JI. 1. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CJI05IM);

KJIaccu(UIMPOBaTh XUMHUECKUE 3JIE€MEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (MO0 YMCIY U COCTaBYy Y4YacCTBYIOUIMX B PEAKIMU BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX
KJIacCOB,  IOATBEpPXKJas  ONMCAHME IPUMEpPAaMHM  MOJIEKYJSIPHBIX ~ ypaBHEHUH
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIINA;

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX NIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMHUUECKON peakLnu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl M3Y4YEHUS CBOMCTB BELIECTB M XMMHUYECKUX PEAKIUU,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
0o0OpyJIOBaHHEM, a TaKKe NpaBWIaM OOpalleHUs] C BEUIECTBAMU B COOTBETCTBHHU C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJAUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIECIIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATUH: XUMUYECKHI AJIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIUIOBOM 3PQEKT peakiuu, MOJb, MOJSPHBIA 00bEM, PacTBOp, ANIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJIEHUE, aJIOTPONHUs, aM(pOTEepHOCTh, XUMHUYECKas CBS3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMUMHYECKUX TOHSITHH U HPUMEHATH 3TU
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3IUYHOIO COCTaBa, MPUHAAJICKHOCTh BEUIECTB K OMNPEAeTEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOAHBIX PAcTBOpaX HEOPraHUYECKUX COCAMHEHUMU, THII
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBl XMMHMYECKHUX DJIEMEHTOB: pa3jinyaTb NOHATHUS «TJIaBHasg mnoxarpynna (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizpa, o0Iee Yuciao MEKTPOHOB U paclpeesieHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKHE 3JIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XUMUYECKHE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEHIECTB, MOJITBEPXKAAsi ONMCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI IO YPABHEHHIO XUMHUYECKOW PEaKInH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHYECKHUX PEaKIUH, eCTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKnX BelecTn
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

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

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npooIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
Xumus. 8 kiacc: yueb. s obmeoOpaszoBarenbubix yupexaenuid / O.C.
IMabpuensH. - 3-e uzn., crpeorur. - M.: [Ipoda, 2022. - 286 c.
Xumus. kiacc: yued. s o0uieodpazoBatenbHbiX yupexaenuit / O.C.
I"abpuensH. - 3-e uzn., crpeorur. - M.: [Ipoda, 2022. - 288 c.
METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA
Beenute

1. 'abpuensu O. C., Bockob6oinukosa H. I1., SmykoBa A. B. Hactonbhas
KHHTra yautens. Xumus. 8 ki1.: Metonuueckoe nocobue. - M.: [Ipoda, 2021.
2. T'abpuensu O. C., fAmykoBa A. B. Terpaas as n1abopaTOpHBIX ONMBITOB U
npakTuiyeckux pabor. 8 ki. K yuebnuky O. C. 'abpuensna «Xumus. 8 Kiaccy.
M.: dIpoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueOnuky O. C. 'abpuensina
«Xumusy. 8 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 109.

4. T'abpuensH, O. C. Metoauueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusy. 9 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 108.

5. Xumus : TexrHonornyeckue kaptol K yueOHuky O. C. ['abpuensana «Xumusi.
8 kiace» : Meroguueckoe nmocooue / JI. . Acanosa. — M. : JIpoda, 2020

6. XuMus : TexHojoruyeckue kaptol K yueOHuky O. C. ['abpuensina «Xumus.
9 kmacc» : metoaudeckoe nocodue / JI. . Acanoa. — M. : [Ilpoda, 2018

7. Xumust. 8 ki1.: KonTponbHble 1 TpoBepoyHbIie padoThl K yueoHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa
u ap. - M.: llpoda, 2022. nannsie
HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

Benuremannbiehttp://www.chemnet.ru I"azera «Xumus» 1 CallT s yUUTEIS
«5l uay Ha ypOK XUMHUW»

http://him.1september.ru Enunas xomnexuust [IOP: [IpenMeTHast KOICKIHS
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcriepuMenThl: Xxumus. Komneknus Poccuiickoro o6mieo0pa3oBaTebHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Annk6epoBoii

http://www alhimik.ru Bcepoccuiickast oiumIuaia IIKOJILHUKOB TI0 XHMHH
http://chem.rusolymp.ru Opraandeckast XUMUs: SJISKTPOHHBIA YISOHUK IS
CpPEIIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN YIeOHUK
http://www hemi.nsu.ru OTKpbITBIA KOIEHK: XAMUS
http://www.chemistry.ru /luctaniimoHHas: OJTMMITHAIA TIO XUMHH.
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