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Pabodast mporpamMma mo XUMHUH TS y9anuxcs 9-x KjaaccoB paszpaborana B coorBeTcTBuu ¢ demepanbHbM 3akoHOM OT 21.09.2012 roma Ne 273-D3 «O6 06pa3oBaHUM B
Poccuiickoit @enepanuny, cocTaBieHa Ha OCHOBE:

1. [TpuMepHO# TIpOrpaMMbl OCHOBHOT'O 00IIIero 00pa30BaHuUs 110 XUMHHU

2. deaepanbHOrO TOCYAapCTBEHHOTO 00pa30BaTENFHOTO CTAHAApTa OCHOBHOTO OOIIETr0 00pa3oBaHUsl BTOPOTo MOKOJIeHus (Tpruka3 MUHHCTEpCTBA 00pa30BaHUS U HAYKH
Poccuiickoit @enepanuu ot 17 nexadps 2010 T Ne 1897, 3apeructpupoBan Muntoctom Poccun 01 deBpains 2011 rona, peructpaninoHHbiil Homep 19644).

3. YuebHoro urana MBOY COIII Ne32 Ha 2023-2024 y4eOHbIii TO/I.

4. OcHOBHOM 00pa30BaTENILHOM MPOrPaMMbl OCHOBHOTO 00111ero oopaszosanuss MBOY COI Ne32

5. Atopckoii mporpammbl O. C. Tabpuensina ([Iporpamma kxypca xummu st 8-11 kiaccoB oOmeoOpasoBarenbHbiX yupexaenuit/ O.C. I'aOpuensH.- 8- 3.,
nepecMoTpeHHoe. — M.: Ilpoda, 2019.)

[Tporpamma paccuntana Ha 68 yacoB (2 yaca B HEZIEJIO0), B TOM YHCIIe HAa KOHTPOJIbHBIE paOOTHI - 4 yaca, MpakTHUeCKue paboThl — 6 4acoB.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HaYK paclpoCTpaHuiia CBOE BIMSHUE HA BCEe 00JIAaCTH YEIOBEUECKOTO CYIIIECTBOBAHMSI, 3aaJ1a HOBOE BUICHUE
MUpa, CTaJIa HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOM KYJIBTYPbl, HEOOXOANMBIM yCIOBHEM XU3HH OOIIECTBA: 3HAHUE XUMUU CITY>KUT OCHOBOM 7151 JOPMUPOBAHUS
MHPOBO33PEHHUSI UETIOBEKA, €ro MPEACTABICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT POPMUPYEMBIC XUMHUEH MTPEACTABICHUS O
B3aMMOIIPEBPALIEHUSIX SHEPTUU U 00 IBOIOIMH BEIIESCTB B IIPUPO/JIC; COBPEMEHHAsI XMMHUSI HAIllPaBJIeHA Ha PEIICHHE TJI00aTbHBIX MPOOJIEM YCTOMUHNBOTO Pa3BUTHS
YEJI0BEUECTBA — CHIPHEBOM, IHEPTreTUUCCKOM, MUIIEBOM U SKOJIOTUUECKONW OE30MaCHOCTH, MPOOJIEM 31paBOOXPaHCHHUS.

B ycrnoBusix Bo3pacTaroniero 3Ha4eHust XUMHUH B )KU3HH OOIIECTBA CYIIECTBEHHO TOBBICHIIACH POJIb XUMUYECKOTO 00pa3oBaHus. B muiane
COIMAITM3AIIMY OHO SIBJISICTCSI OJJTHUM U3 YCIOBHI ()OPMHUPOBAHUS MHTEIIJIEKTA TUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

Nzydenne mpenmera: 1) cnocoOCTBYET peann3aiii BO3MOKHOCTEH i CaMOpa3BUTHS U (DOPMHUPOBAHHUSI KYIbTYPBI TUYHOCTH, € O0IIel 1
(YHKIIMOHAIILHON TPaMOTHOCTH; 2) BHOCHUT BKJIJl B (DOPMUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSATEIbHON
yaeOHO
NEeSATETbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEIOBATEILCKUX YMEHUH, HEOOXOIMMBIX KaK B TIOBCEAHEBHOM XKM3HHU, TaK U B MPOPECCUOHATBHOU IEATETLHOCTH;

3) 3HaKOMUT CO CcreU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaIbIBAET OCHOBHI IIEJIOCTHOTO B3TJIS1a HA €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBIISICTCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH TTOJIPOCTKOB; 4) CIIOcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIC, K YETIOBEKY, BHOCHT CBOM BKJIAJ B 9KOJOTHYECKOE 00Pa30BaHKE TKOJIBHUKOB.

HEJA U3YYEHUS YYEBHOI'O TIPEJMETA «XUMMUSI»

K HanpaBieHnIo NepBOCTENICHHON 3HAYMMOCTH TIPH peai3alii 00pa30BaTeNIbHBIX PYHKIUH npeaMeTa « XUMUs» TPATUIIMOHHO OTHOCAT (POPMHPOBAHUE
3HAHUW OCHOB XMMHYECKOH HAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHHMS, MPAKTUYECKOM ACATEILHOCTH YEIOBEKa U KaK OJTHOTO M3 KOMIIOHEHTOB
MHUPOBOHW KYJIBTYpPHI. 3a/1a4a MpeIMeTa COCTOUT B (POPMHUPOBAHNN CHCTEMBI XUMUYECKUX 3HAHUH —BaKHEHITNX (DaKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHHH, TOCTYIHBIX 0000IIeHNH
MHUPOBO33PEHYECKOTO XapaKTepa, 3bIKa HayKH, 3HAHWH 0 HAYYHBIX METOJIaX N3YUEHUS BEIIECTB U XUMUYECKUX PEAKIIHA, a TAaKXKe B (DOPMUPOBAHHUH U PA3BUTUHU
YMEHHIA ¥ CII0OCOOOB JACATEILHOCTH, CBS3aHHBIX C IUIAHUPOBAHUEM, HAOIIOICHIEM U TPOBEICHUEM XHMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM TPaBHIT
0€e301MmacHOT0 O0pAIEeHHS ¢ BEIIECTBAMH B IIOBCETHEBHOM JKU3HU.



Hapsiny ¢ aTuM 11enu u3y4eHus rnpeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YIETOM HOBBIX IPHOPUTETOB B CUCTEME OCHOBHOTO OOIIIETO
obOpazoBanus. CeroHs B 00pa3oBaHUK 0CO00 3HAYUMOM NMPU3HAETCS HAIIPABICHHOCTh OOYUYCHHSI HA pa3BUTHE U CAMOPA3BUTHE JTUYHOCTH, (HOPMHUPOBAHHE €€
MHTEIUIEKTa U 0011ei KynbTypsl. OOyueHne YMEHUIO YUUTHCS U POI0JIKATh CBOE 00pa3oBaHHe
CaMOCTOSATEIILHO CTAHOBUTCS OJHOM M3 BaXKHEHIINX (DYHKIIMH y4eOHBIX MTPEIMETOB.

B cBsi3u ¢ 3TUM TIpH M3YYCHHH MTPEIMETa B OCHOBHOM IITKOJIC JOMUHHUPYIOIEE 3HAUCHUE TPHOOPETH TaKKe e , KaK:

— (opmHpoBaHNE UHTEUIEKTYAIBHO Pa3BUTON JIMUYHOCTH, TOTOBOW K CaMOOOPa30BaAHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IIPUHSITHIO PELICHUIA,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIIOBUSIM KHU3HU;

— HaIpaBJICHHOCTh 00YYEeHHsI Ha CUCTEMAaTUYECKOE MPUOOIICHUE YUalIUXCsa K CaMOCTOSATEIbHON O3HABATENIbHOM 1€ATEeIbHOCTH, HAYYHBIM METOAaM
MO3HAHUS, POPMUPYIOIIINM MOTHUBAIUIO U PAa3BUTHE CIIOCOOHOCTEH K XHMMHUH;

— ofecrneyeHue yCcIoBU, CITOCOOCTBYIOMIUX MTPHOOPETECHUIO 00YIAIONTUMHUCS OIbITa pa3HOOOPA3HON NEeATEIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS,
KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIETSHIIH ), IMEIOIINX YHUBEPCAIILHOE 3HAUCHUE JJIs PA3IMYHBIX BUIOB JIESATEILHOCTH,

— (dopmupoBaHue yMEHUN OOBICHITH U OIICHUBATD SBJICHUS OKPY)KAIOIIETO MUPa HA OCHOBAHWU 3HAHUMU U OIBITA, MOJYYEHHBIX MPU U3YYEHUU
XUMHH,

— (dopmupoBanme y 00yyaronmxcs ryMaHuCTUYECKIX OTHOIICHUI, TOHUMaHUs IEHHOCTH
XUMHUYECKHUX 3HAHUH 7151 BBIPAOOTKU YKOJIOTMUYECKHU 11E1€CO00Pa3HOr0 MOBEACHMSI B OBITY M TPYIOBOM JEATEIHHOCTH B LIEISX COXPAHEHHS CBOETO 3/IOPOBBS U
OKpY>Karollel NpUpOTHON CPEIbI;

— pa3BHUTHE MOTHBAIMU K 00yYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHUS OOIIIEUETIOBEYECKHUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NTpouiIs U
HAIpPaBJIEHHOCTH JAJIbHEUIIEr0 00yUYeHUsI.

1. IlnanupyeMble pe3yabTaThbl 00YUeHH 0 XUMHH B 9 KJacce.

A [IpeameTHBIE pe3yabTaThl OCBOCHHUS BTOPOTO T0/1a M3YyUECHHUS YUeOHOTO MpeaMeTa « XUMUsD JOIKHBI OTPaXkaTh c(hOPMUPOBAHHOCTh YMEHHUI: — PacKpbIBATh
CMBIC OCHOBHBIX XMMHUYECKNX MOHATUI: KOBAJIEHTHAsI MOJIIPHASI CBA3b, KOBAJIEHTHAS HETIONSIpHAs CBsI3b, HOHHAS CBSI3b, METAININYECKAsI CBA3b, KATHOH, aHUOH, SJIEKTPOJIUT U
HEDJIEKTPOIIUT, AIEKTPOIUTHYECKAS TUCCOINAITNS, PEaKI[MH HOHHOTO 0OMEHa, OKHUCIUTENb U BOCCTAHOBUTEINb, OKUCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINN, OKHCIICHHE U
BOCCTAaHOBJICHHE, 00paTUMbIE M HeOOpaTHMBbIe PEaKIUH, CKOPOCTh XUMHUECKOH peakiuy, mpeaenbHo nomyctamas konnerTparus (I11K), nmmoctpupoBath MX B3aUMOCBSI3b U
MIPUMEHATH 3TH NOHATHUS IPU ONMCAHUM CBOMCTB BEILECTB U UX NPEBPALICHUN;

A — UCIIOJIF30BATh XUMHUECKYIO CUMBOJIMKY JUIS COCTABICHHS (POPMYJT BEIIECTB, MOHHBIX YPaBHEHHUI U YPaBHECHHI OKHCIIUTELHO-BOCCTAHOBUTEIILHBIX PEAKIINiA;

A — OTpEAENATh BAJIGHTHOCTh M CTETIEHh OKMCIICHHUSI aTOMOB XMMHYECKHX SJIEMEHTOB B COEIMHEHMIX PA3INIHOTO COCTaBa; MPUHAJIC)KHOCTD BEIIECTB K
OTIpEeIICHHOMY KJIACCY COSIMHEHNH; BUIbl XUMUUECKOHN CBSI3H (KOBaJICHTHON, NOHHOW, METAJIUTMYECKOI) B HEOPraHUUECKUX COSIMHEHHUSX; 3apsi]l HOHA; XapaKTep Cpeasl B
BOJHBIX PacCTBOPAx KUCIIOT U IIETI0YEH;

A — 00BACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XMMHYECKUX JIEMEHTOB U UX COCTMHEHHH B MPE/IeNIaX MaJbIX MEPHOIO0B U TIaBHBIX MOATPYIII C
YYETOM CTPOCHHUS UX aTOMOB;

A — KJIACCU(UIIMPOBATh XUMHUYECKUE PEAKIUH (110 M3MEHEHHUIO CTETICHEH OKHUCIICHUSI aTOMOB XHMUYECKUX JIEMEHTOB); ONPEEISITh U3YYCHHBIC TUITBI XHMUYECKUX
peaKIunii;



A — COCTaBIIATh MOJICKY/ISIPHBIC YPaBHEHUS PEaKIIUi, XapaKTePU3YIOIINE XUMUIECKHE CBOMCTBA IMTPOCTHIX BEIICCTB, 00pa30BaHHbBIX dJIEMEHTAMH-HEMETalIaMu
IVA-VIIA nmoarpynn (yriepon, KpeMHUH, a30T, Gocdop, cepa, xJiop), snemeHTamu-mMetaamu [AIIA moarpynn (HaTpuid, Kanwii, MarHui, KaabIUil, ATFOMIHHIA), 8 TAKXKE
Kelesa;

A — XapakTepu30BaTh (PU3NUIECKUE U XUMUYECKUE CBOWCTBA aMMHAaKa U YTIICKHCIIOTO ra3a, B TOM YUCIie JUTsi 000CHOBaHUS CIIOCOOOB UX COOMpaHHS U
pacro3HaBaHUs IPU TOJTYUYCHHUH B JTA00paTOPHH;

A — XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XUMUIECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KIIACCOB, OJTBEPKAAst 3TO ONMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIONINX XUMUYECKUX PEAKIIHIA;

A — COCTaBIISITh YPABHEHHUS: DIIEKTPOIUTHUECKON JUCCOIMAIINN KHCIIOT, IIEJI0UeH 1 COJIeH; TIOJTHBIE H COKPAIeHHbIE YPaBHEHHUS PeaKIMid HOHHOTO OOMEHa;
peaKkIuii, MOATBEP>KAAIOUIUX CYIIECTBOBAHUE TEHETUYECKOM CBSI3U MEXAY BEIIECTBAMU PA3IUUHBIX KJIaCCOB;

A — PacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINi ITOCPEICTBOM COCTABICHHS JIEKTPOHHOTO OalaHca 3THX PEaKIlHii;

A — MPOTHO3UPOBATh CBOWCTBA N3YUCHHBIX KJIACCOB/TPYII BEMIECTB B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHHS; BO3MOXKHOCTh MPOTEKAHUS XUMHUECKIX
MPEBPAIICHUN B Pa3JIUYHBIX YCIOBUSAX;

A — MPOBOJUTDH BHIYUCICHUS OTHOCUTEIBLHON MONEKYISIPHON U MOJISIPHON MAacChl BEIIECTB; C UCIIOJIb30BAHUEM MOHATUN «MaccoBasi 0JIsI XMMUYECKOTO DIIEMECHTA,

«MaccoBas JIOJI PACTBOPEHHOTO BEIIECTBA B PACTBOPE»; KOJIMUECTBA BEIIECTBA, 00bEMa ra3oB; 224 — MPOBOAUTH PACUETHI 110 YPABHEHUSIM XUMUYECKUX PEAKIIMNA: KOJIHYECTBA,
00BEMa, MacChl BEIIECTBA 10 U3BECTHOMY KOJIMYECTBY, 00BEMY, MacCe PeareHTOB WM POAYKTOB PEaKIuy;

A — CJIeIOBaTh MPaBUIIaM TOJIb30BAHUS XUMUYECKOM MOCYI0H 1 1a00paTOpHBIM 000PY/IOBAaHUEM, a TAK)KE TPAaBUIaM OOpaIlleHus C BEIECTBAMU B COOTBETCTBHHU C
WHCTPYKITUSIMH T10 BBITTOJTHEHHUIO JIAOOPATOPHBIX XUMUYECKIX OIIBITOB IO TMOTYyYEHHUIO M COOMPAHMIO ra3000pa3HbIX BEIIECTB (aAMMHaKa M YTIIEKHCIIOTO Ta3a);
A — MPOBOJIUThH PEAKIUH, TIOATBEPIKAAIONINE KAYECTBCHHBIH COCTAB Pa3IMYHBIX BEIIECCTB: PACIIO3HABATE ONBITHBIM ITYyTEM: XJIIOPUJI-, HOJHI-, CYIb(]ar-, KapOoHaT-,

cWIIKat-, pocaT-aHUOHBI, THAPOKCH I-HOHBI, KATUOH aMMOHUS 1 KATHOHBI METAJUIOB (MarHus, Kanbius, amromunus, xenesa(ll) u (1), meau(1l), nuHka), mpucyTcTByIONMUE B
BOJIHBIX PacTBOPax HEOPraHMYECKUX BEIICCTB; MOATBEPIKAaIOIIHe aM(bOTEPHbIC CBONCTBA OKCHIOB U THIPOKCUIOB AIFOMHHUS U [IMHKA,

A — MPOBOAMTH XMMHYCCKUE SKCIIEPUMEHTBI: OIBITHI, HILTFOCTPUPYIOIIUE IPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa; ONpeIeCHHE XapaKTepa Cpe/ibl B
pacTBOpax KUCJIOT ¥ HIEJIOUeH ¢ MOMOIIIBIO HHIUKATOPOB; PEIICHUE IKCIICPUMEHTAITBHBIX 33]1a4 M0 TeME «DICKTPOIIUTUICCKAS JTUCCOITUAIIHSY. U3YUCHUE CBOMCTB COJISTHOM
KHCIIOTHI, M3yYCHUE XUMUYCCKUX CBOMCTB Pa30aBICHHON CEpHOM KHUCIIOTHI; MOMyueHHe, COOMpaHue, paclio3HaBaHUE aMMHaKa, YTIIEKUCIOTOo ra3a U U3Y4YCHUE UX CBOWCTB;
HccieaoBanne aM(pOTEPHBIX CBOMCTB IMAPOKCHIOB aIFOMHUHMS U IUHKA; PEIICHUE 3KCIICPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeHIe HeMeTalIbl U X COCIUHCHHS», PCIICHUE
AKCIIEPUMEHTATBHBIX 337124 10 TeMe «BajkHeHe MeTallIbl U HX COSMHCHUS,;

A — HaOJIIOIaTh U OMKCHIBATh XUMHUYECKUE IKCIICPUMEHTHI (BO3MOXKHO HCITOJIL30BAHUE BHICOMATEPHUAIIOB): OIIBITHI, HJUTIOCTPUPYIOIINE (GU3NICCKIE U XUMUYESCKIX
CBOMCTBA raJIOTCHOB U UX COCAUHEHUH (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPHAIIOR); 03HAKOMIICHUE ¢ 00pa3iaMu XJIOPUIO0B (IaJOr¢HHU/IOB); 03HAKOMIICHHE ¢ MOICIISIMH
KPUCTAJUTMYCCKUX PEIICTOK HEOPraHMYSCKUX BEIICCTB: METAJIJIOB M HEMETaJUIOB (rpad)uTta ¥ ajMasa), CJI0JKHBIX BEIIECTB (XJIOPH/Ia HATPHSI); OMBITH, HIITFOCTPUPYIOIINE
3aBHCHMOCTh CKOPOCTH XUMHUYECKOM PEaKIIUU OT BO3IEHCTBUS Pa3IMYHBIX (JAaKTOPOB; UCCIICIOBAHKE DIIEKTPOITPOBOJHOCTH PACTBOPOB BEIIIECTB; OIBITHI, HJLUTFOCTPUPYIOIIUE
MPOLIECC TUCCOLUAIIMH KUCIIOT, IIeI04YeH U Cojiei (BO3MOYKHO MCIIOIh30BaHME BUACOMATEPHAIIOB); 03HAKOMIICHHE C 00pa3liaMy METAJIOB M CIUTABOB; H3YYECHHUE PE3yJIbTaTOB
KOPpPO3UH METAJJIOB, B3aMMOACHCTBUS OKCH/IA KaJIbIIHMs C BOJOM, IIpOIlecca TOPEHHUS JKelie3a B KUCIOpoae (BO3MOXKHO UCIOIb30BAHUE BUICOMATEPHAIIOB); OIIBITHI,
WJUTIOCTPUPYIOIINE TPUMEPHI OKUCITUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA: TOPSHUE, PEAKIIUU PA3JIOKEHUS, COCTMHEHISI, 03HAKOMIICHUE ¢ 00pa3IamMu cephl U e
COCIMHCHHSIMH; 03HAKOMIICHHE ¢ (PM3NISCKUMHE CBOMCTBaMHU a30Ta, (hocdopa U uX CoeTMHEHUI (BO3MOMXKHO MCIIOIB30BaHNE BUACOMATEPHAIIOB), C 00pa3iiaMu yI00peHHUI;
B3aMMOJICHCTBYE KOHIICHTPUPOBAHHOM a30THOW KHMCJIOTHI C MEJIbIO; M3YUYEHHE MOJCIICH KPHCTAIIMYECKHUX PEIIETOK ajiMasa, rpaduTa, MOJIeKyibl (yiIepeHa, MOJICKY
OpPraHMYECKHUX BEIIECTB; 03HAKOMIICHHUE C ITPOLIECCOM aICOPOIIMH PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTUBOIa3a; O3HAKOMIICHHE C TPOAYKIIMEH
CWJIMKATHOM MPOMBINUICHHOCTH; TIPOIECCHl OKPAIIUBAaHUS TNIAMEHH KaTHOHAMH METAJIJIOB;
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A — MCIIOJIB30BATh IOJIYYCHHBIC XUMHUYCCKUE 3HAHUA B Pa3JIMYHbBIX CUTYalUIX: IPUMCHCHU A BCIIECTB U MAaTCPHUAJIOB B 6I>ITy, CCIIBCKOM XO3§II>1CTBC, Ha

MIPOU3BOJCTBE, B 225 Mpoliecce PelICHUs MPAKTUYECKUX 3a]a4 B IIOBCETHEBHOM JKU3HU, MPEIYTPEHKACHUS SIBICHUM, HAHOCSIINX Bpe 30POBBIO YEIOBEKA U OKPY>KaIOIIeH
cpele; MpUMEHEHHs TPOAYKTOB MePEPadOTKH MPUPOTHBIX HCTOYHHUKOB YTIIEBOJAOPOIOB (YTOJIb, IPUPOIHBIN a3, HeTh) B OBITY U MPOMBIIIIICHHOCTH; 3HAYEHUS KUPOB, OEIIKOB,
YTIIEBOJIOB JIJIsl OpraHU3Ma YeI0BeKa;

A — CO3JaBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIC COO6H_[€HI/I$I, TpaMOTHO UCHIOJIb3Y MOHSATUHHBIN anfrapart u3y4acMoro pasacia XuMrun U COIMpPOBOKAAsA

BBICTYIUICHHUC Hpe3€HTaL{I/Ief/’I C y4€TOM ocobeHHOoCTEH AyaAuTOpHH.

2. .JII/I‘IHOCTHBIC, METANPECAMETHBIC H IPEAMECTHBIC PE3YJAbTAThI OCBOCHUA XUMHU.

JInuHocTHbIEe YV

[Tonnmanue HeoOxoMMOCTH 00pa30BaHUs, BBIPAXKEHHOTO B MpeobIafaHuy yueOHO-TI03HaBaTeIbHBIX MOTHBOB U MPEANOYTEHUHU COLUATBHOIO CII0co0a

OLIEHKHU 3HAHUU.

Onpenenenue JINYHOHN MO3UIMH, JIUYHOTO MHEHUS 110 TEME 00CYKJIECHHSI, IO PELICHUIO 3a/1a4H, 10 HH(POPMAITMOHHOMY MaTepuay.

YMeHue uartu Ha KOMIIPOMHUCC, YCTYIIKU B Pa3HBIX CUTYaLHsX.

OneHnBaHuE BaKHOCTH 00pa30BaHUs U TO3HAHUS HOBOTO.

YBaXUTEJIBbHOE U 100pOKENaTeTbHOE OTHOLICHHE K JIIOJISIM.

®opmMupoBaHUE LETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPaKTHKH.

IIposiBIeHNE MTHULIMATUBHOCTH, HAXOJYMBOCTU B PEIICHUH ITOCTaBICHHBIX 3a/1a4.

YMeHne KOHTPOIMPOBATh M KOPPEKTUPOBATh 00PA30BaTENIbHBINA MPOLIECC U PE3YIbTATHI JESITEIbHOCTH.

®opmupoBaHUe CIIOCOOHOCTH YMOIIMOHAIEHOTO BOCTIPUATHSA y4eOHOW 3a]jauu, CUTYaIlH, PEIICHUN, 00CYKICHHIA.

Pa3Butue yueOHO-I03HAaBAaTEIbHOW MOTUBAIMH - CAMOCTOSATENbHbIE ISMCTBUS IO TOUCKY Pa3HBIX CIIOCOOOB pEIIeHUs, BONPOCH! K YUUTENIO O CPABHEHUU

Pa3HBIX CIIOCOOOB PEIICHHUS, O CPABHECHUH PAa3HBIX CITIOCOOOB PabOTHI.

OO0benHEHNE YIYEOHBIX ACHUCTBUIN B IETIOCTHBINA aKT YUYEOHOU JeATETLHOCTH, YCTOMUYNBOCTD ITO3HABATEIHHOTO HHTEPECA U CTAHOBJICHUE

CMBICI000pa3yromieil PyHKIMH M03HABATEIHHOTO MOTHBA.

Cucrema y‘IG6HOﬁ ACATCIIBHOCTH, 0606H_IGHHOCTI>, yCTOﬁ‘IHBOCTB u I/136I/IpaTe.HBHOCTb MMO3HAaBATCJIbHBIX HHTCPECOB, JOMUHHUPOBAHUC ITO3HABATCIIbHBIX

MHTEPECOB B MEPAPXUU MOTUBALIMOHHOW CUCTEMBI, IPUHATHE TTO3HABATEIbHBIM MOTHBOM (DYHKIINI MOOYKIEHUS M CMBICIIO00pa30BaHUSI.

®opmHUpoBaHUE HABBIKOB CaMOOOPa30BaHUS - OOpallleHUE K YYUTEIIO 10 MOBOAY PallMOHAIBHOM OpraHu3alnuy yueOHoro Tpyza, B BOIpocax o

JOTIOJTHUTEIBHBIX UCTOYHHUKAX MH(OPMAIIH — cCaMO00Opa30BaHue.
PeryasituBubie YY /|

1esenoiaraHue, BKJII04as IOCTAHOBKY HOBBIX 1I€JIeil, MpeoOpa3oBaHKe MPaKTUUECKON 3a/Jaul B MO3HABATENIbHYIO;

CaMOCTOSITENIbHO aHAJM3UPOBATh YCIOBUS JOCTHXKEHHUS LIEIH Ha OCHOBE y4eTa BbIJCIEHHBIX YYUTEIEM OPUEHTUPOB JACHCTBHS B HOBOM Y4eOHOM MaTepHae;
[JIAHUPOBATh MYTU JOCTHXKEHUS 1ENei;

YCTaHABIIMBATH 1I€JIEBbIC TPUOPUTETHI;



. YMETb CaAMOCTOSITEIIBHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIIATH UM;

. MPUHUMATh PELICHUS B IPOOJIEMHOM CUTYyaIllui Ha OCHOBE NIEPErOBOPOB;

. aJICKBaTHO CaMOCTOSITEIHHO OLIEHUBATH MPABUIBHOCTH BHITIOJIHECHHUS ACHCTBUS 1 BHOCUTH HEOOXOANMBIE KOPPEKTUBBI B HCIIOJTHEHHE, KaK B KOHIIE ICHCTBUS,
TaK ¥ MO XOJly €T0 Pean3aIii;

. OBJIa/IETh OCHOBAMH IPOTHO3MPOBAHUS KaK MPEABUICHUS Oy IyIIHX COOBITHIA U pa3BUTHUS MPOLIECCa.

Tonyuum 603MONCHOCHIb HAYYUMbCAL:

. IPU TIOAZIEPIKKE YUHUTEISI CAMOCTOSTETIbHO CTaBUTh HOBBIE YUE€OHBIC IIETIH U 3a/1a4H;

. IpY TIAHUPOBAHUH TOCTHIKCHUS IIeJIel CaMOCTOSATENIHHO, TOJHO U a/ICKBATHO YYUTHIBATH YCIOBHS M CPEACTBA UX JOCTHIKCHUS;

. BBIJICJIATH AJIbTEPHATHUBHBIE CIIOCOOBI TOCTHXKEHUS 1IETTH U BEIOMpaTh Hanbosee F3PPEeKTUBHBIN MPH MOIICPKKE YUUTEIS;

. OBJIa/IETh OCHOBAMH OCO3HAHHOTO YIIPAaBJICHUS] CBOMM IOBEICHUEM U JACATEIbHOCTHIO, HAPABIEHHON Ha JOCTH)KEHHUE ITOCTABICHHBIX IIETIeH;

. OBJIaJICHUIO0 OCHOBAaMH CAMOPETYJISIIIMN SMOLIMOHABHBIX COCTOSHUM;

Kommynukaruubie YV /|

* YYUTHIBATH Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPAMHAIIMK PA3IMYHBIX TIO3UINI B COTPYIHUYECTBE;

* opMyIHpOBATH COOCTBEHHOE MHEHHE U MO3UINIO, ApPT'yMEHTHPOBATh U KOOPIAUHUPOBATH €€ C MO3ULIUAMH MaPTHEPOB B COTPYIHUYECTBE MPH BBHIPAOOTKE
o01Iero penieHus B COBMECTHON JesITeIbHOCTH;

* yCTaHABIIMBATh U CPAaBHUBAThH Pa3HbIe TOUKU 3pEHUS, MPEXK/Ie YeM IPUHUMATD PEIICHUs U JIeJaTh BHIOOD;

* QpIYMEHTHPOBATH CBOIO TOUYKY 3PEHHSI, CIOPUTH U OTCTauBaTh CBOIO MO3UIIMIO HE BPaXKIACOHBIM JIJIsl ONIIOHEHTOB 00pa3oMm;

* 3371aBaTh BONPOCHI, HEOOXOIUMBIE JIJIsl OpraHU3aluU COOCTBEHHON JEATEIIbHOCTU M COTPYAHUYECTBA C MTAPTHEPOM;

* OCYIIECTBIISITH B3AUMHBII KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOAUMYIO B3aMMOIIOMOIIb;

* aJICKBATHO KCIIOJIb30BATh Peub IS IJIAHUPOBAHUS U PETYIIALUN CBOCH NIeATENbHOCTH;

* aJIEKBATHO MCIOJIB30BATh PEUYEBHIC CPEJICTBA IS PEIICHUS PA3JINYHBIX KOMMYHHKATUBHBIX 33/1a4; BIIQJECTh YCTHON M MHUCbMEHHOM peublo; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

* OpPraHU30BBIBATH U TUIAHUPOBATH YU€OHOE COTPYIHUYECTBO C YUUTENIEM U CBEpCTHUKAMU, ONPEAETATh e U (YHKIMH YYaCTHUKOB, CIIOCOOBI B3aUMOIEHCTBUS;
TJIAHUPOBATh OOITHE CTIOCOOBI PaOOTHI;

* OCYILLECTBISATH KOHTPOJIb, KOPPEKIINIO, OLIEHKY JeHCTBUN MapTHEPA, yMETh YOSKIaTh;

* paboTaTh B IpyIIe — YCTaHABIMBATH PabOYHMe OTHOIIECHHUS, 3PPEKTUBHO COTPYIHUYATH U CIOCOOCTBOBATH MPOAYKTHBHON KOOTEpaIK; HHTETPUPOBATHCS B
IpyMIy CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aUMOIEUCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

LHonyuum 603mo2cHOCHb HAYYUMbCA:

. YUUTBIBATh U KOOPAUHUPOBATH OTIUYHBIE OT COOCTBEHHOM MO3UIMHU APYTHX JIIOJIEH B COTPYAHUYECTBE;® YIUTHIBATH Pa3HbIC MHEHUS U HHTEPECHI U
000CHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;

* Opath Ha ceOs MHUIIMATHBY B OPTaHU3AIMA COBMECTHOTO JICHCTBHS (JI€TIOBOE JTUIEPCTBO);
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* OKa3bIBaTh MOJACPKKY U COICHCTBUE TEM, OT KOT'O 3aBUCHUT JTOCTH)KEHHUE IIETTH B COBMECTHOM JIEATEIHHOCTH;

* BCTYIATh B JUAJIOT, a TAK)KE YIaCTBOBAThH B KOJJIEKTUBHOM OOCYXICHHUH MTPOOJIEM, y4aCTBOBATh B IUCKYCCHH, apTYMEHTHPOBATH CBOIO MO3UIINIO, BIA/ICTh
MOHOJIOTHYECKON U AUajJoru4eckoi (popMaMu peuu B COOTBETCTBUH C IPaMMAaTUYECKUMHU M CHHTAaKCUYECKUMHU HOPMaMU POJIHOTO SI3bIKa;

* CJIEN0BATh MOPAJbHO-3TUYECKUM U IICUXOJOTUYECKUM MPUHIUIIAM OOIIEHUSI M COTPYAHUYECTBA HA OCHOBE YBAXKUTEIHLHOTO OTHOLIEHUS K MapTHEPAM, BHUMaHUS
K JTUYHOCTH JIPYTOro, aJICKBATHOTO MEXJIMYHOCTHOTO BOCIIPUSITUS, TOTOBHOCTH aJIEKBaTHO pPEarupoBaTh Ha HYXKIbI JPYTUX, B YACTHOCTH OKAa3bIBaTh MIOMOIIb U
SMOIMOHANBHYIO TIOJIICPIKKY MapTHEPAM B MIPOLIECCE TOCTIKEHUS OOIIEH e COBMECTHOM JIeATEIbHOCTH;

* ycTpauBaTh 3¢ (HEKTUBHBIE TPYIIIOBBIC 00CYKICHUS U 00€CTIeunBaTh OOMEH 3HAHUSMHU MEXIY WICHAMH TPYIIBI TSl TPUHITHS 3G (HEKTUBHBIX COBMECTHBIX
pELICHHUI;

* B COBMECTHOH JIEATETLHOCTH YETKO (DOPMYIIUPOBATH LIETH TPYIIIHI U TTO3BOJIATH €€ YYaCTHUKAM MPOSBISATH COOCTBEHHYIO SHEPTHUIO JJIs JOCTUKCHHS STUX LIETICH.
ITo3naBartenbnbie YY /]

* IPOBOAMTDH HAOIIO/IEHUE U SKCIIEPUMEHT O] PYKOBOJCTBOM YUUTEJNS;

* OCYIIECTBIISATH PACUIMPEHHBIIN MOUCK HH(GOPMALIUU C UCTIONIB30BaHUEM pecypcoB O0nbnuorek u MHTepHera;

* OCYIIECTBIISATH IOUCK M BEIOOP HanOoee 3PEKTUBHBIX CITIOCOOOB PEIICHUS 33/1a4 B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBUI;

* IaBaTh OMPEICTICHUE MOHATHUSM;

* yCTaHABIMBATh MPUYHMHHO-CIIEJICTBEHHBIE CBSI3H;

* OCYIIECTBIISATh JIOTHUECKYIO OTEPAIHIO YCTAaHOBJICHUS POJIOBUAOBBIX OTHOIICHUM, OTpaHUYEHUE TIOHSATHUS;

+ 00001aTh OHSATHS — OCYIIECTBIATH JIOTUYECKYIO OMEPAIIHIO TIEPeX0/ia OT BUAOBBIX MPU3HAKOB K POJOBOMY MOHSITHIO, OT IOHATHS C MEHBIIIUM 00BEMOM K
MMOHSATHIO C OOJIBIIUM 00BEMOM;

* CAaMOCTOSITENILHO WJIM B TIape OCYIIECTBISATh CPAaBHEHUE, KJIACCU(PHUKAIIUIO, CAMOCTOSTEILHO BHIOMPAsi OCHOBAHUS U KPUTEPUH JIJIS1 YKA3aHHBIX JIOTUYECKUX
onepanuii;

* CTPOUTH JIOTUYECKOE PACCYXICHHE, BKIIOUYAIOIIee YCTAHOBICHUE PUIMHHO-CIICJICTBEHHBIX CBSI3EH;

* OOBSICHSTH SIBJICHHSI, IPOLIECCHI, CBS3H U OTHOIIICHMSI, BBISIBIISIEMBIC B XOJIC HCCIICIOBAHUS;

* CTPYKTYpUPOBATh TEKCThI, BKJIIOUas yMEHHE BbIACIATH IJIABHOE U BTOPOCTEINIEHHOE, TIaBHYIO UJIEI0 TEKCTa, BHICTPAUBATh MOCIEA0BATEIHLHOCTD OMMCHIBAEMBIX
COOBITHH;

Lonyuum 803M0ACHOCHb HAYYUMbCA!

* CAMOCTOSITENILHO CTaBUTH MPOOJIEMY, apTYMEHTHUPOBATh €€ aKTYaIbHOCTh;

* B Mape WIK HHIUBUAYAIbHO CAMOCTOSITENILHO MPOBOJUTH HCCIIE0BaHNE HA OCHOBE MPUMEHEHHS METO/I0B HAOJIO/IEHUS U SKCIIEPUMEHTA;

* B IIap€ WJIM CaMOCTOSTEIbHO JeNIaTh YMO3aKJItoueHus (MHIYKTUBHOE U MO aHAJIOTHH) U BBIBOJIBI HA OCHOBE apryMEHTalluN




3. Coaep:kaHue NPOrpaMMbl YI€OHOI0 MPEeaMeTa

Tema 1. O011asi XapaKTePpUCTHKA XMMUYECKHX 3JI€MEHTOB U XUMHYECKHUX PeaKuuid
CucremaThka XMMUYECKUX dJIeMEHTOB U mepuoanyeckuil 3akon .M. MennpeneeBa. Ilepuoauueckas cucrema xumuueckux siaemeHToB J[.M. MenneneeBa u ee
B3aMMOCBS3b CO CTpoeHHEeM aroma. Kiaccudukaiius HeOpraHu4eCKux COSIUHEHUH. X UMHUECKHUE CBOMCTBA OKCUIOB, OCHOBAHUM, KUCIIOT U COJIel. THIbI XMMHYECKUX PEaKIHi.
['eneTnueckas B3aMMOCBSI3b MEXAY KJIacCaMU HEOPraHUYECKUX COeAUHEHUN. BoIUuCIeHns M0 XUMUUECKUM YPABHEHUSIM.
JdeMoHcTpannu.
[Tomyuenue u cBOCTBa OCHOBHOTO OKCH/Ia, OCHOBAHHSA, KHUCIOTHOT'O OKCH/Ia U KUCIIOTHI.
JlaGopaTopHbIe ONBITHI
1. [Momyuenue ruapokcuia MUHKA (ATFOMUHHMS) U H3YYCHHE €TI0 aM(OTEPHOCTH.
Tema 2. MeTanibl
ITonoxxeHne MeTayuioB B MEPUOAMYECKON cucTeMe Xxumudeckux anemeHToB J[.M. MenneneeBa. Mertamiudeckas CBsi3b. MeTamuyeckas KpucTauinueckas peierka. Ouznko-
XUMUYECKHE CBOICTBA MeTaiioB. [lonaTue o crmapax MetawioB. [loHATHE 0 KOPPO3UU METAILIOB.
JlaGopaTopHble ONBITHI.
2. O3znHakomiteHHe ¢ 00pa3liaMi METaJlIOB.
3. B3aumoneiicTBre METAJIOB ¢ pacCTBOPaMU KUCJIOT U COJIEH.
[TonoxeHue MeTamIoB B IEPUOANUECKON cucTeMe XuMudeckux aneMmeHToB JI.W. Menaeneea. CpaBHUTENbHAS XapaKTEPUCTHUKA METAJUIOB [NIABHBIX MOATPYIII IO MOJIOKEHUIO B
nepuonnueckoit cucreme J[.M. Menneneena. Illenounpie MeTamisl U ux coeawHeHms. lllemodHo3eMenbHBIE METAUIBI U MX COeOWHEHUSA. AmoMmuHHH. JKeme3o — amemeHT
mo60YHOM oATpyMIEl. [IoHATHE 0 )KECTKOCTH BOIBI.
JdeMoHcTpanuu.
OOpa3ubl MIETOYHBIX U IEIOYHO3EMETbHBIX MeTauioB. OOpasipl ciiaBoB. B3anMonmelcTBUE HATpHS, JIMTHS W Kalblus C BOAOW. B3ammopeiicTBue HATpUS W MarHUs ¢
KuciIopoaoM. BzanMopeiicTeie MeTaioB ¢ HeMetauiamu. [lomydenne ruapokcumos xenesa (1) u (I11).
JlaGopaTopHble ONBITHI.

4, O3zHakoMIIeHHE ¢ 00pa3aMy MPUPOIHBIX COSTUHECHUN: a) HATPUsT; 0) KaIbIl¥sl, B) AIFOMUHHUS, T) XKele3a.
5. [Tonydenue ruapoKcUaa ATFOMUHUS U €70 B3aUMOJICUCTBUE C PACTBOPaAMHU KHUCJIOT U IIEJIOUECH.

6.  KauecTBeHHBIE peakuuu Ha HOHBI Fe?” u Fe*',

Ilpaxkmuueckue pabomut

1. Ocy1ecTBieHne NEMOYKH XUMUYECKUX MTPEBPAIICHUI METaIOB.

2. ITonydenue u cBONCTBA COETMHEHUN METAIITIOB.

3. Petrenue sxcnepuMeHTaNbHBIX 3a7a4 10 TeMme: «MeTaby.

Tema 3. Hemerannos

PacnipocTpanenue u pojb HEMETAIOB B Npupoje. bruoreHHsie aneMenTsl. [lookeHne HeMeTauioB B iepuoinueckoit cucreme anemeHToB /.. MenaeneeBa. ATOMHbIE
XapaKTEPUCTUKU 3JIEMEHTOB-HEMETAILTIOB.

CpaBHuTenbHas XapakTepuctuka HemeTauioB. Cepa, a3ot, ¢ochop, yriiepos, KpeMHHI — XUMUUECKUAN 3JIEMEHT U MPOCTOE BEIIECTBO. BakHele COeMHECHUS CEPBI,
asota, ¢ocdopa, yrirepona u KpeMHUs. | eHeTHIeCKas B3aUMOCBSI3b COSIMHEHUH cephl, a30Ta, hhocdopa, yriepoaa u KPeMHHS.

JemMoHcTpauuu.

[Tomydenue Bogopona, B3aumoeiicteue ero ¢ okcuaom meau (11). OOpasiiel ratoreHoB — MPOCTHIX BEIIECTB.
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B3anMopeiicTBIE TaIOTEHOB C HATPUEM, ATIOMUHHAEM. BRITECHEHHE XJI0pOM OpoMa MJIH MOJa U3 PACTBOPOB MX COJICH.
B3aumMopeiicTBue cepbl ¢ MeTaIaMH, BOJOPOAOM U KUCIOpOAOM. B3anmoelicTBre KOHLIEHTPUPOBAHHON a30THON KUCIOTHI C MEIBIO.
[Tornomienne yrieM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHOBIIEHHE MEU U3 €€ OKCH/IA YTIIEM.

OO06pa3Iisl MPUPOTHBIX COCTUHEHUN XJIOpa, cephl, hocdopa, yriepoaa, KpeMHHS.

OO0pa3ibl BAKHEHIIIHX JIsl HAPOJHOTO XO3AHCTBA CYyIb(aToB, HUTPATOB, KapOOHATOB, (hocdaTos.

OO0pas3ibl cTeKa, KepaMHUKH, [IEMEHTA.

JlaGopaTopHble ONBITHI.

7. KauecTBeHHas peakiysi Ha XJIOPUI-HOH.
8. KauecTBeHHas peakius Ha Cyab(haT-uoH.
9 PacmoznaBanme coseit aMMOHUS.

10. Ilomydenue yTIEKUCIIOTO T'a3a M €r0 paclio3HaBaHHE.

11. KauecTtBeHHas peakuus Ha KapOOHAT-HOH.

12.  O3HakoMIIeHHE C IPUPOJHBIMU CHUIMKATaAMHU.

13.  O3HakoMIIEHHE C TIPOIYKITUEH CHIIMKATHOU MTPOMBITINICHHOCTH.
Ilpaxmuuecxkue pabomut

4, Pemrenue skcnepumMeHTaNbHBIX 3a4a4 1Mo TeMme «lloarpymnmna Kucaopoaa.
5. ITonydenue yriaekucioro ra3a u U3y4eHue ero CBOMCTB.
6. Pemrenue sxcnepuMeHTaNbHBIX 3a0a4 1o TeMme «[loarpyrmmna azoTta u yriepoaa.

Tema 4. «O0001IeHUEe 3HAHMI 32 KYPC OCHOBHOM MIKO0JbI. [I0AT0TOBKA K OCHOBHOMY I'oCyIapCcTBEHHOMY 3K3aMeHy» (OI'J)
[ToBTOpEHME OCHOBHBIX KJIaCCOB HEOPTAaHHMUYECKUX COSAMHCHUN: OKCHUIBI, OCHOBAHWUSI, KUCIOTHI, COJIM U MX XUMHUYSCKUAX CBOMCTB. THIBI U KiIaccu(pUKAMsI XUMUICCKIX
peakmuii. Pemenne 3amad mo HeopraHMdeckoi XuMuH. Pemienne TecToBBIX 3amanuil nx aemoBepenii 2023 romga OI'D o xuMum.



TemaTnuyeckoe NJIAHNPOBAHME Y4eOHOT0 MpeAMeTa « XUMUD)
(9 xaacc, 68 yacoB/ 2 yaca B HeeJII0)
YMK yueonuk: Xumus 9 kiaacc: yueonuk/ O.C. I'abpueasin 2-e usa.,-M.: IIpocsemenue, 2019.-319c¢.

HaumenoBanue pasaciion

KoanuecTBo yacos

Bcero yacos

KonTponbHbie
paboTHI

[IpakTnueckue
paboThI

ONeKTpOHHBIE (uudpoBsIie)
o0pa3oBaTebHbIC PECypCh

OO0mras XapakTepUCTHKA XUMHUIECKHUX 3JIEMEHTOB M XUMHUYECKUX PEaKIuit
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KajeHaapHo-TeMaTH4yecKoe IJIAHUPOBAHUE AJIA 9-x KJaccoB

TEMA Ne 1 O0masi XapaKTepucTHKA XMMHYECKHX 2JIEMEHTOB M XMMHYeCcKuX peaknui. (10 1)

Ne | Tema ypoka KonnuectBo yacoB Bunel, hopMbl KOHTpOIIS
n/n
BCETO KOHTPOJBHBIE | NPaKTUYECKHUE
paboThl paboThl
1 | XapakrepucTuka XUMUYECKOTO JIEMEHTA Ha OCHOBAHHH €T'0 TIOJI0XKCHHS 1 0 0 YcTHBIN onpoc;
B [lepuoanueckoit cucteMe xumuueckux snementoB Jl. . Menneneena.
Beonusiit nactpykrax no Thb Muctpykuus MOTB 041-21
2 | XapakTepuCcTUKa XMMHYECKOTO 3JIEMECHTA HA OCHOBAHHUH €TI0 TTOJIOKEHUS 1 0 0 YcTHBIN onpoc;
B [lepuoanueckoit cucteMe xumuueckux snementoB Jl. . Menneneesa
3 | XapakTepuCTHKa XMMHIECKOTO 3JIEMEHTA TI0 KHCIOTHO-OCHOBHBIM 1 0 0 TectupoBanue;
CBOMCTBaM 00pa3yeMbIX UM COeAMHEHUH. AMDOTEPHBIC OKCHIBI U
THUIPOKCHIBI
4 [Tepuonnueckuii 3aK0H U MEPUOAUYECKAS] CUCTEMA XUMHUYECKUX 1 0 0 [TMCbMEHHBIN KOHTPOJIb;
anemenToB JI. 1. MenneneeBa
5 | XuMudeckast opraHu3aliysi IPHPOIbI 1 0 0 [IuceMeEHHBIN KOHTPOJIB;
6 | Knaccudpukanms XuMUUECKIX peaKIfi 1 0 0 [TCbMEHHBIN KOHTPOJIb;
7 | CKOpOCTb XUMHUYECKON peaKkuu 1 0 0 [TMCbMEHHBIN KOHTPOJIb;
8 | Karanuzarops! 1 Katanus 1 0 0 YcTHBIN onpoc;
9 | O000EHHE U cucTeEMAaTH3aIMs 3HaHUH 110 TeMe: «O01as 1 0 0 CamooreHka ¢
XapaKTEPUCTHKA XUMHUECKUAX DJIEMEHTOB.» UCIOJIL30BAHMEM
«O11€HOYHOT 0 JINCTAa,
10 | Ob6o0menne u cucTeMaTn3anys 3HaHui 1o Teme: «O0mas 1 0 0 [IncbMEHHBIN KOHTPOIIb.
XapPaKTEPUCTHKA XUMHUCCKAX PEAKITUI)
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TEMA Ne 2.  Metamisl (17 1)
Ne | Tema ypoka KommuecTtBo wacoB Bunpl, hopMbl KOHTpOJIS
n/n
BCETO KOHTPOJBHBIE | NPAKTUYECKHUE
paboTsl paboTsl
11. | TlonoxeHue METAJIIOB B IEPUOINYECKON CHCTEME M CTPOSHUE UX aTOMOB. 1 0 0 YcTHBIN onpoc;
PusndecKre CBOMCTBAa METAIIIOB
12. | Xumudeckue CBOWCTBA METAJIOB 1 0 0 IIncbMEHHBIN KOHTPOIIB;
13. | [lony4yeHue MeTamioB 1 0 0 Y CTHBIN onpoc;
14. | Koppo3us MeTaiioB 1 0 0 IIuceMEHHBIN KOHTPOJIB;
15. | Llenounsie MeTaIIBI 1 0 0 Y CTHBIN onpoc;
16. | CoenHEHHS IEIOYHBIX METAIIIOB 1 0 0 IIMCbMEHHBIN KOHTPOIIB;
17. | Llenouno3eMenbHbBIE METAILIBI 1 0 0 IT1CbMEHHBIN KOHTPOJIb;
18. | CoenuHeHuUs 1MIEIOYHO3EMENIBHBIX METAJLIOB. 1 0- 0 TectupoBanue;
19. | AnroMuHHH, ero GU3HYECKUE U XMMHUYECKHE CBOMCTBA 1 0 0 IIncbMEHHBIN KOHTPOIIB;
20. | CoenuHeHHUs aOMHUHUS 1 0 0 [TCbMEHHBIN KOHTPOJIb;
21. | XKeneszo 1 0 0 IT1CbMEHHBIN KOHTPOJIb;
22. | Tenetnueckue psaapl xenesza Fe?* Fe’* 1 0 0 ITuchbMEHHBIM KOHTPOJTB;
23. | Ilepeuunsiii nHCcTpyKTax no Th Muctpykuns UOTB 041-21. 1 0 1 [IpakTrueckas padoTa;
[Ipaktuueckas padota Nel. OcymiecTBieHHE NEMOYKA XUMHUYECKUX
[IPEeBpallleHUH METaJIJIOB
24. | Uuactpykrax no Th. Ilpaktudeckas padorta Ne 2. [lomyduenue u cBoicTBa 1 0 1 [IpakTudeckas padbora;
COCAMHEHUI METaJJIOB
25. | Uncrpykrax no Th. [Ipaktuueckas padota Ne 3. Pemenne 1 0 1 [IpakTrueckas padoTa;
9KCIEPUMEHTANIBHBIX 3334 110 Teme: «MeTasuib»
26 | O600menue no reme «MeTauIb 1 0 0 CaMooI11eHKa ¢
HCII0JIb30BaHUEM
«OILICHOYHOI0 JTHUCTA;
27 | PemeHue pacueTHBIX 3aaa4. 1 0 0 IT1CbMEHHBIN KOHTPOJIb
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TEMA Ne 3. «HeMmetasis» (274)

Ne | Tema ypoka KonnuectBo yacoB Bunel, hopMbl KOHTpOIIS
n/n BCETO KOHTPOJIBHBIE | IMPaKTUYECKHUE
paboThI paboThI
28. | Hemeramibl. O0Imas XxapakTepucTHKa 1 0 0 Y CTHBIN onpoc;
29. | Bogopon 1 0 0 Y CTHBIN 0ONIPOC;
30. | Boxa B »kxu3HU 4eoBeKa 1 0 0 Y CTHBIN onpoc;
31. | Tanorensr 1 0 0 IIncbMEHHBIN KOHTPOIIB;
32. | Coenunenus ramoreHoB. [lomyueHue, OMOTOTHUECKOE 3HAUCHHUE U 1 0 0 [TCbMEHHBIN KOHTPOJIb;
NPUMEHECHHUE I'aJIOTeHOB
33 | Uuctpykrax mo Th. Kuciaopon 1 0 0 Y CTHBIN 0npoc;
34. | Cepa 1 0 0 TectupoBanue;
35. | Coenunenus cepol 1 0 0 IInCbMEHHBIN KOHTPOIIB;
36. | CepHast KHCJIOTa KaK 3JICKTPOJIHT 1 0 0 IIuceMEHHBIN KOHTPOJIB;
37. | Conu cepHOM KHCIIOTBI 1 0 0 IT1CbMEHHBIN KOHTPOJIb;
38. | [loBropHserit mHCTpYKTaX 1o Th. MHCTpYyKTIMS MOTB 041-21. 1 0 1 [IpakTudeckas pabora;
[Ipaktnueckas padota Ne 4. Pemenne skcriepuMeHTANBHBIX 33124 110
teme «lloarpynma Kucaopoaa»
39. | Azor 1 0 0 IIncbMEHHBIN KOHTPOIIB;
40. | AMmuak 1 0 0 IT1CbMEHHBIN KOHTPOJIb;
41. | Conu aMMOHUS 1 0 0 IT1CbMEHHBIN KOHTPOJIb;
42. | KucnoponHsle COeIMHEHUS a30Ta 1 0 0 TectupoBanue;
43. | Conu a30THO# KUCIIOTHI. A30THBIC YI00OPCHHUS 1 0 0 IT1CbMEHHBIN KOHTPOJIb;
44. | dochop 1 0 0 IIuceMEHHBIN KOHTPOJIB;
45. | Coenunenus ¢ocdopa. 1 0 0 IT1CbMEHHBIN KOHTPOJIb;
46 | Yruepon 1 0 0 IICbMEHHBIN KOHTPOIIB;
47. | Okcuasl yriaepoaa 1 0 0 IIuceMEHHBIN KOHTPOJIB;
48. | YromnpHas KHCJIOTa U €€ CONU 1 0 0 IT1CbMEHHBIN KOHTPOJIb;
49. | Unctpykrax no Th. [Ipaktudeckas padora Ne 5. [Tonyduenune 1 0 1 [IpakTudeckas padbora;
YIIIEKHUCIIOTo ra3a U U3y4eHUe ero CBOMCTB
50. | KpemHuii 1 ero coeqrHEHHS 1 0 0 IT1CbMEHHBIN KOHTPOJIb;
51. | CunukaTHasi IPOMBIIUICHHOCTD 1 0 0 Y CTHBIN 0NpOC;
52. | Uuctpykrax no Th. [Ipaktiueckas padora Ne 6. Pemenue 1 0 1 [TpakTrueckas padoTa;
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IKCIIEPUMEHTATIBHBIX 33/1a4 110 TeMe «[IoArpyIa a30Ta u yriiepoaa»
53. | O6obmenue mo teme: «HemeTammsn 1 0 0 CamoorieHka ¢
HCT0JIb30BaHUEM
«O11€HOYHOT 0 JINCTA,
54. | UroroBas KoHTpoJbHas paboTa 1 1 0 KoHnTtposbHast pabora;

TEMA Ne 4. «O0001menne 3HAHMI 32 KYpc OCHOBHOM IIK0JIbI. [ToaroroBka k o

CHOBHOMY TOCyJIapCTBEHHOMY 3K3amMeHny» (OI'D) (144)

Ne | Tema ypoka KonnuectBo yacoB Bungl, hopMbl KOHTpOIIS
n/n BCETO KOHTPOJIBHBIC | TIPAKTHYCCKHC
paboThl paboThl

55. | IloBropenue. [lepuoanyeckas cuctema [[. 1. MeHneneeBa u ctpoeHue 1 0 0 TectupoBanue;
aToMa

56. | IloBropeHue. Buabpl XUMHUUYECKUX CBSA3€H U TUIBI KPUCTAJUIMIECKUX 1 0 0 TectupoBanue;
peleTok. B3auMocBs3b CTPOEHUS U CBOMCTB BEILIECTB

57. | TloBropenue. Knaccudukarys XAMHUECKAX PEAKIUH 10 pa3IHUHbIM 1 0 0 TectupoBanue;
Mpu3HaKam

58. | IloBropenue. CKOPOCTh XUMUYECKOW PEaKIIHH 1 0 0 TectupoBanue;

59. | lloBTopenue. Heopranuueckue BeniecTBa, UX HOMEHKJIATYpa U 1 0 0 TectupoBanue;
Kiaccuurarus

60. | [ToBTopenne. Heopranmveckue BEIecTBa, IX HOMEHKJIATYPA U 1 0 0 TectupoBanue;
KJ1accu(UKAHS

61. | IloBropenue. ['eHeTHUECKHE PSIIBI METATIIOB 1 0 0 TectupoBanue;

62. | [loBropenue. I'eHeTHUECKHE PSAIBI HEMETAUIOB 1 0 0 TectupoBanue;

63. | [loBropenue. U3meHeHne CBOMCTB XUMHUYECKUX 3JIEMEHTOB 1O MEPHOIaM 1 0 0 TectupoBanue;
Y Tpymmam

64. | IIpomexxyTouyHas UTOroOBas aTTECTaLUs 1 1 0 KonTtponsHas pabdora;

65. | Boimonnenue 3ananunii 20-23 u3 BapuantoB OI'D 1 0 0 TectupoBanue;

66. | Pemenue 24 3ananus u3 Bapuantos OI'D 1 0 0 TectupoBanue;

67. | Pemenue 24 3ananus u3 Bapuantos OI'D 1 0 0 TectupoBanue;

68. | Xumuyeckue peakiy U 3aKOHOMEPHOCTH UX MPOTEKaHUS 1 0 0 CamoorieHka ¢

HCTIOJIb30BaHUEM
«O11€HOYHOT 0 JINCTAa,

Hroro 68 4 6
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JdemoHcTpauuu

Ne ypoka Tema ypoka JeMoHCcTpanmu

1 XapaKTepUCTUKA XUMUYECKOr0 3JIEMEHTa — METaJla. TlonmydyeHue u CBOMCTBA OCHOBHOT'O OKCHJ1a, OCHOBAHMSI

2 XapaKTepUCTUKA XUMUYECKOr0 3JIEMEHTa — HEMETaJlla IlonyyeHue ¥ cBOMCTBA KUCIOTHOTO OKCUJIA, KHCIJIOTBIL.

13 [Tosryuenue MeTamioB Konnexkunu pya

15 [lenouyHbIe METAIITBI B3anMopeiicTBUE 1IETOUHBIX METAJIOB C BOJAOH, KUCIOPOIOM, HEMETaIIIaMU.

17 [lenoyno3emMeNnbHBIC METAILIBI B3aunmMopeiicTBuE KaJablus C BOJON, MarHus ¢ KUCIOPOAOM.

22 I'enernueckue pspl xxenesa Fe2+,Fe3+ TTomyuenune rugpoxcumos xene3a (1I) u (I11)

29 Bonopon [Tosrygenue Bogopoia, B3anMozecTeue ero ¢ okcuaom meau (1I)

31 lanorenst OO0pa3s1pl raJIoreHoB - MPOCTHIX BelIeCTB. B3anMoaeiicTBIE rajloreHOB ¢ HATPHEM,
ATFOMUHHCM,

32 Coenunenus ranoreHoB. [lomydenne, Onomorndyeckoe 3HaueHne | BeiTecHeHue xJ0poM OpoMa H 1Ho/1a U3 pacTBOPOB MX COJIEH.

Y IpUMEHEHHE TaJIOTeHOB

33 Kucnopon [Momydenue kuciopoaa pa3ioKeHUEM epMaHraHaTa Kaiusi, IEPEKUCH BOAOPO/Ia,
coOHMpaHue 1 pacro3HaBaHUe KUCIOpOa.

34 Cepa BzaumoaeiicTBre cepbl ¢ METalIIaMU, KMCJIOPOJAOM, BOJIOPOJIOM

35 CoennHEHUs cepbl OO06pa3iTsl MPUPOTHBIX COCTUHCHUNA CEPBI.

37 Counu cepHOM KHCIIOTHI O0pa31pl BayKHEHIIHX 11 HAPOJHOTO XO3SIHCTBA CyIb(aToB

40 Ammuax ITonyuyenue ammuaka. PactBopenue ero B Bojie. BzaumoeiicTBre aMMuaka ¢
XJIOPOBOJIOPOJIOM

42 Kucnopogssle coeiHEHMS a30Ta BzaumoaeiicTBre KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO

43 Cony a30THOM KHCIOTHL. A30THBIC YIOOpEHHS O0pa31pl BaKHEHIIHNX U1 HAPOJHOTO XO3SHCTBA HUTPATOB

44 dochop O0pa3ibl NPUPOJHKIX coeMHEeHUN dochopa

45 Coenunenus ocdopa O06pa31p! BayKHEHIIHX U1 HAPOJHOTO X03stiicTBa hocdaron

46 VYrnepon OO6pasubl MPUPOTHBIX COSANHEHUH CEPHI.
[Tornomienue yriem pacTBOPEHHBIX BEIIECTB M ra30B. MoeIHN KPUCTAIITMIECKUX
pEIIeTOK ayiMasa u rpaduTa

48 YronpHast KUCIO0Ta U €€ CONH O06pa31pl BaXHEHIIHNX Il HAPOJHOTO X03KCTBa KapOOHATOB.

50 KpemHuuii v ero coelMHEHNS O06pa3ITel MPUPOTHBIX COCTUHEHNN KPEMHUS

51 CunmkaTHasi IPOMBIIIIEHHOCTD OO06pa3sIiel cTeKIIa, KepaMUKH, IIEMEHTA.
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JlabopaTopHbIe ONbITHI

Ne ypoka Tema ypoka Tema 1a00paTOPHOro ONBITA
3. AmoTepHBIE OKCHIIBI X THAPOKCHIBI. JladopaTopHbIii onbIT Nel
ITony4uenue TuIpoKCHIa IMHKA (ATIOMHUHWSI) U U3YICHHE eT0 aM(pOTEPHOCTH.
11 [TonoxeHne MeTamIoB B MEPUOANUECKON CUCTEME U CTPOCHUE JlaGopaTopHbIii onbIT Ne 2.
ux atoMoB. Dusnyeckue cBoiicTBa METAIIIOB PaccMmoTpenne 00pa3ioB METAJJIOB
12 XHUMHUYECKUE CBOMCTBA METAJLIOB JladopaTopHbIii onbIT Ne3
BzaumoaeiicTBre IMHKA, JKeie3a C paCTBOPAMH KHUCIIOT, COJICH..
13 [Tomyuenue meramioB JlabopaTopHbIii onbIT Ne 4
O3HaKOMJICHHE C IPUPOIHBIMU COCTUHEHUSIMA METAJIIOB
20 CoennHEHUS aTIOMUHUS JlabopaTopHbIii onbIT Ne 5
[Tomydenue ruApOKCHIA AMIOMUHAS U €T0 B3aUMOJIEHCTBHE C pACTBOPAMH KHCIIOT
U 1ienoyveit
22 I'enetnueckue psabl xenesa Fe2+,Fe3+ JlaGopaTopHbIii onbIT Ne 6
KauecTBeHHBIE peaky Ha MOHBI xkenesa Fe? Fe’*
32 Coenunenus ranoreHoB. [lonydyenue, bnosornueckoe 3HaueHue | JlabopaTopHblii onbIT Ne 7
W IPUMEHEHHE TATOTEHOB KauecTBeHHast peakius Ha XJIOPUA-UOH
37 Counu cepHOM KHCTIOTHI JlabopaTopHbIii onbIT Ne 8
KauecTBeHHast peaxius Ha Cynb(haT-HOoH.
41 Conu amMmmMoOHUS JlaGopaTopHbIii onbIT Ne 9
Pacno3naBanue coneit aMMOHUSI.
47 Oxcupsl yriepoaa JlabopaTopHbIii onbIT Ne 10
[TosrydeHue yriekrucsiaoro ra3a v ero paclio3HaBaHue.
48 VYroJypHasg KUCIOTA U €€ COJIU JladopaTtopHbIii onbIT Ne 11
KauecTBeHHas peakiusi Ha KapOOHAT — HOH.
50 Kpewmnmuii u ero coequaenus JlabopaTopHbIii onbIT Ne 12
O3HaKOMJICHHE C PUPOJHBIMH CHITMKATAMH
51 CunukaTtHasi MPOMBIIIJICHHOCTD JladopaTopHbIii onbIT Ne 13

O3HaKOMIICHHUE C HpO,Z[YKLII/ICﬁ CHIIMKATHOM MIPOMBIIIJICHHOCTH.
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATE/IBHBIE YYEBHBIE MATEPHAJIBI JIV/TAA YYEHHKA

1. O.C.I'abpuensn. Xumus. 9 kinacc. YueOHUK 111 00111€00pa3oBaTebHBIX YUeOHBIX 3aBeneHnii. Mocksa. [Ipoda, 2018 rog.

METOJHYECKHE MATEPHUAJIBI JUIA YYUTEJIA

1. O.C.TI'abpuensn, T.B.CmupnoBa. Uzyuaem xumuio B 9 kiacce. unakruueckue marepuansl. Mocksa. «bauk u K», 2019 rox.

2. Xumus 9 knacc: KoHTposbHbIe 1 TpoBepoUuHbie padoThl K yueonuky O.C. 'abpuensna «Xumus .8» / O.C. I'abpuensn, I[1.H. bepeskun, A.A. Ymakosa u ap. -
M.: Ipoda, 2018 1.

IHIHDPOBBIE ObPA30OBATE/IBHBIE PECYPCHI U PECYPCbI CETH HHTEPHET

http://gotourl.ru/4273 — « IICO» moapoOHbIE CTaThH O CBOMCTBAX XMMUYECKUX DJIEMEHTOB ¢ (hoTOrpadusiMi ¥ BUACO3ANUCIMUA XUMUYECKHUX OTBITOB

http://gotourl.ru/4274 - « XuMuueckasi KyHCTKaMepay : Ouorpadust BETMKUX XMMUKOB U (DU3UKOB, UCTOPHS OTKPBITUH XUMHUYECKUX, «BECeas XUMUS,
XUMHYCCKUC HUI'PBI, a4 TAKIKE co6paHHe PA3HBIX 9yACC U TUKOBUHOK

http://gotourl.ru/4276 — nomynsipHbIi caliT 0 HayKe — XUMUH, (pru3nke, MareMaTHke, Ornonorud. HoBoctu HayKku, MOMyNsApHBIE JIEKIUU KPYITHEHIIINX YUCHBIX,
JIETCKHE BOIIPOCHL, KpaTKasi Hay4yHas sHIuKIoneaus http://gotourl.ru/4277 — MockoBcKkast TOpojicKast ouMImaaa mo xumun 8-11 kinaccel. 3aganus, perexus,
pesyabtathl ¢ 2002 r. [1o HacTosmme BpemMs

https://foxford.ru/wiki/himiya/predmet-himii
https://foxford.ru/wiki/himiya/nazvaniya-elementov-vidy-zapisi-himicheskih-formul
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOIIECCA

YYEBHOE OBOPYJ1OBAHHUE
Ta6muma J[.M.Menneneesa, Tabauiia pacTBOPUMOCTH, HIEKTPOXUMUUYECKUN PsIJT aKTUBHOCTH METAJIJIOB.

OBOPYJOBAHME JUUISI TPOBEJAEHUS ITIPAKTUYECKUX PABOT MynsTuMeAnifHBIN TPOEKTOP, HAOOp 1a00paTopHOTO

o0opyIoBaHUs

No BemecTBa B xakoM BH€e BKJIIOYEHBI
B KOMILJIEKTHI

1 AJTIOMUHUN ['panymnsl

2 Keneso Crpyxka

3 sk I'panyuisl

4 Menn ITpoBosioka

5 Oxcua meau(1l) ITopomiok

6 Oxcua Marausa ITopomiok

7 Oxcuj aTrOMUHUS ITopomok

8 Oxkcug KpeMHUs ITopomiok

9 ConsgHast KucjioTa Paz6aBieHHbIN pacTBOp

10 CepHas KucuaoTa Paz0aBieHHbIN pacTBOp
11 IM'unpokcua HaTpuUs / TUAPOKCHT KaJTHsT PactBop 10-15%

12 I'mapokcun KanpLys PactBop 10-15%

13 XJopu1 HaTpus / XJIOPUJL KaJust PactBop 5-10%

14 XJ10pua JIUTUS PactBop 5-10%

15 X0opua KaJIbITUsl/XJIOPUI MarHUs PactBop 5-10%

16 Xnopua meau(1l) PactBop 5-10%

17 XJ10pU1 aTFOMUHUST PactBop 5-10%

18 Xnopup xxenesza(Ill) PactBop 5-10%

19 XJ10puJ aMMOHMUS PactBop 5-10%

20 Xnopun 6apus PacTtBop (He 6omnee 5%)
21 Cynbdat Hatpus / cynbdaT Kamus PactBop 5-10%
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22 Cynbdar maruus PactBop 5-10%
23 Cynbsdat memu(Il) PactBop 5-10%
24 Cynbdar xenesa(ll) PactBop 5-10%
25 Cynbdat nuaka PactBop 5-10%
26 Cynbdat amroMUHHS PactBop 5-10%
27 Cynbdatr aMMOHHMS PactBop 5-10%
28 Hutpat HaTpus / HUTpaT Kanus PactBop 5-10%
29 KapOonat HaTpust / kapOOHAT KaIus PactBop 5-10%
30 I'mapoxapboHaT HaTpHs / THIPOKApOOHAT KaJIHs PactBop 5-10%
31 ®docdar Hatpust / pocdar Kanus PactBop 5-10%
32 Bpomug HaTpus / 6pomu Kanust PactBop 5-10%
33 Nomun satpust / moau i Kamust PactBop 5-10%
34 Hurpar 6apust PacTBop (He Gomnee 5%)
35 Hutpar kanpius PactBop 5-10%
36 Hurpart cepebpa PactBop 5-10%
37 AmMuak PactBop 5-10%
38 Ilepokcun Bogopoaa PactBop 3—5%
39 HNunukarops! (METUIIOpaHK, JaKMYC, (eHOI(pTATICHH) PacTBopsl, Oymara
/ ”HOUKaTopHas Oymara

40 JuctumpoBaHHas Boja

Ne OOGopynoBanue

1 Becrwl nabopaTopHsie diekTpoHHbIe 10 200 T

2 CrnupToBKa 1abopaTopHas’

3 Boponka koHnueckast

4 CTekJsiHHas MaJovKa

5 [Tpobupka I[1X-14

6 Craxkan Beicokuil ¢ Hocukom BH-50 ¢ meTkoi

7 Hunuaap usmepurensHbiil 2—50-2

8 IlItatus (moacraBka) muist npoobupok Ha 10 THE3 T
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Jeprxarensb 1uist npoOUpPOK

10 [InaTens (J10)KeyKa Jy1si 3a00pa BEILIECTB)

11 Pa3nmaTouHbIii 10TOK

12 HabGop ¢nakoHOB 11l XpaHEHHMs] PAaCTBOPOBH PEaKTHBOB
13 [unuuap nsmepurenbHbiii ¢ HocukoM 1-500

14 Craxkan BbicOkui 500 M

15 Hab6op epiieii 17151 MBIThSI HOCYIbI

16 Xasar

17 Pe3nHoBbIE IEpUaTKU

18 3aluTHBIE OYKU

19 CnupT STUIOBBIN

20 Bymara ¢punprpoBaibHas

21 Komruiek(b1) peakTuBoB (Tabnuna 7)

22 [Tpo6upka manas (10 mi1.)

23 IlITatus (moxcraBka 1uist mpobupok) Ha 10 THE3
24 CxuistHKY 17151 XpaHeHus peakTuBoB (10—50 mur)
25 [lImaTtens (Joxkedka /iyt 0TOOpa CyXHUX BEMIECTB)
26 Pa3maTouHslii JIOTOK
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MUWHUCTEPCTBO ITPOCBEMEHUA POCCUICKOM ®EJIEPAIIIN

JdenmapramMeHT 00pa3oBaHusi U HAYKU XaHTbI-MaHCHIICKOT0 ABTOHOMHOTIO

okpyra-lOrpsl

JenmapramenT oOpasoBanust AamMunucrpauuu r. Cypryra

PACCMOTPEHO

3acelaHme
METOIHYECKOTO
00BeIMHEHUS yUnTEIeH
ouosioruu, GU3MKH,
XUMHUU

[Tporokos Ne 1 ot
29.08.2023

Hepona T.H.

MBOY COMLI Ne 32

COI''TACOBAHO

3aceaHue
METOJINYECKOrO COBETA
ITpotokon Nel ot
30.08.2023 roa<

Komnsgcaukosa B.I'.

(ID 2898878)

YTBEPXIEHO

[Tpuka3 Nelll32-13-
1151/3 o1 31.08.2023
roJ

(mpuoxxenue 2)

IIporonrox JI.H.

PABOYAS ITPOI'PAMMA

yueOHOro npeamera «Xumusi. ba3oBblii ypoBeHb»

1151 oOyyaromuxcst 8 — 9 Ki1accon

Coctasutennb: NanoHeHKo O.K.

r Cypryr 2023 rog

Mnasosa A.B.






MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe denaepalbHON paboyeil TporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUWE O IENAX, OOIIel CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOIIMXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeayCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHMs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3y4YeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XHMHH CIYXXUT OCHOBOW [l (OPMHPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GOopMUPYEMbIC XHMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
HEPruM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS Tr100aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW ydueOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIBCKAX YMCHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarONInXCs;



crocoOCTByeT (hOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlaHHBIE HampaBjieHUS B OOYYEHHWU XUMHHU OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATUNW XUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona K €€ m3ydeHuto. CoaepkaHUe CKIAAbIBAETCS U3 CHUCTEMBI
MIOHATHUM O XMMHUYECKOM 3JIE€MEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUYECKOM
peaknuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX IPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHS] U MOJyYEHUS
V3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM IPHUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mNpeaMeToB: «OKPYKAIOMUA MUDPY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JIEATEIIbHOCTH 4YE€JIOBEKA M KaK OJIHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUIMUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNH K HAyYHbIM METOJAM T[O3HAHMS MPU H3YYCHHH BEIIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHUH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENBbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOEHMM NpaBWJ O€30IaCHOr0 OOpalleHHs C BELIECTBAMHU B
IIOBCE/IHEBHOM JKH3HHU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBbHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4aromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUY;

— obecrieueHne ycaoBHuil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUAIOITIMHUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAYEHUE JIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBaHue o0OmEeld (YHKIMOHATBHOM M  €CTECTBEHHO-HAay4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJIb3YsS 3HAHMS U OIbIT, MOJYYCHHBIE MPU U3YYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHMH MNpoOJeM B IOBCEIHEBHOM >KU3HH U
TPYZIOBOM JESATEIIBHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
1eJIecOo00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHUs CBOETO 370POBbsI U OKPYXkKAIOIIEH MPUPOAHOMN CPEbL;

— pa3BUTHE MOTUBALlUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IpO(UIIS U HAIPaBJIEHHOCTH AAJIBHEHIIETO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BeliecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COCJIUHEHUH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHMsS MAacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM O00OPYAOBAaHUEM, U3YUEHUE U OINKMCAHUE
bu3MYeCKuX CBOWCTB O0pa3lOB HEOPTAHWMYECKUX BEIIECTB, HAOIIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuui (pa3sioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom coiu meau (1),
W3y4eHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuta, GUIbTPOBaHHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeIeHUEe OYUCTKU MTOBAPEHHON
coid, HaOJMIOJEHWE U  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(IIapOCTEPIKHEBBIX ).

Baxueiime npeacTaBuTe 1M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351€eMEHT UM MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYyYEHHs] KHUCIOpoAa B JaboOpaTopud U MNPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO0 3(pekTa, pazpylieHue 030HOBOTO CIOSI.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenue Bomopona B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHust. Kucmotel u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpoZie M B KU3HU 4esioBeKa. KpyroBopor BoAbI B IIPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusndeckne ©W XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MMOJIYYEHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
ONHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCJIeIOBaHNE O0pa3lloB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydeHue B3aumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUuil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHMM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM K3 PAacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (GopMbl
[Teprnonnueckont cucrembl xumuueckux annemMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. DOU3WYecKud CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoit CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykh W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNS] K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakliiy pa3oKeHUsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanus MexXnpeaIMETHBIX CBA3EH NPU H3YYEHUHM XUMUHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYUHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO011e ecTeCTBEHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIudHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEILECTBA, Ia3, (pU3MyecKue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpabl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTATUIMYECKOW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakiuii Mo pa3iInyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, IMo
W3MCHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX JJIEMEHTOB, 10 OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. MakTopwl,
BIIMAIONIME HA CKOPOCTh XMUMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIHON peaKiuu. CocraBnenue YPaBHEHUMU



OKHCIIUTENbHO--BOCCTAHOBUTEIBHBIX ~ pPEAaKIUd C HUCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO Oaanca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMu4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakluii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUUALMU KHCIOT, WIEJI0YE H COJEN
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHAJIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWs  peakuMid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3iioKEHUs, COCIUHEHHUs), pACIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEAaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMH, HEMeTa/llaMH, MIeno4amMu). XJIO0POBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEeHue. [lericTBue
XJIOpa U XJOPOBOJOPOJAa HAa OPraHU3M YeloBeKa. BakHeilme XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTerneHu okucieHus. CTpoeHne u (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (u3MUeCKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAY€CTBEHHAs peaKlus Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIMHEHUH B Mpupoje. XUMHYECKOE
3arpsi3HEHUE OKPYXAlolel Ccpelbl COENWHEHUSMU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecknue 1 XMMHUYECKHE CBOMCTBA, NOJyyeHue U npuMenenne. Conn aMMOHus,
ux (U3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT W  crheruduuecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUE OKPYXKarolle cpepl COSAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3AyXa, MOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciaora, Gu3MIecKue U XUMHIESCKUE CBOMCTBA,
nosyderue. Mcnons3oBanne GocdaToB B KaUECTBE MUHEPATHHBIX YI0OPEHUH.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3NYeCKre U XMMUYECKHE CBONCTBA,
nojsyueHue W npuMmeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3WH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OeJIKax, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoenuHeHHs KpemMHusi B mpupoae. OOume mnpeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUIEHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobaembr 6e30macHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HUX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naM XJIOPUIOB (TaJOTCHHMJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa IOJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBIEeHHOI CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdart-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3yYeHUue  Mojelsen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJy4yeHUe, COOMpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOMWCTB YIJICKHUCIIOTO Tra3a, MPOBECHHE KAYECTBEHHBIX PEaKiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaykHeuIe HEMETaUIbl U UX COCIMHEHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommyeckor cucreMe XUMHUYECKMX dieMeHToB [J[. U
MenneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKas  pemeéTka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckne U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHusi MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTanb, YyTryH, TIOPATIOMUHUMN,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[lenounble MeTaIIbl: MOJ0XKeHUe B lleprognyeckoit cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). Okcuiabl u



TUJIPOKCUIBI HAaTpusi W Kanusd. l[IpuMeHeHWe 1EenoYHbIX METALUIOB W HUX
COCIUHEHUU.

[llenouyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXO0XKJICHHE B IIpupoie. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUS Kalblus (OKCHHA, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AOMUHHI: TI0JI0keHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKkcuibl, rTuapoKcuabl U coiu xenesa (1) u sxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KaJblUs, aTIOMUHHUS, IIUHKA, KeJe3a
(IT) u xxenesza (I11), mequ (11), HabnroAeHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH HWOHAaMU HATpus, Kalus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEHICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BakHenme
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IIOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIP30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BemecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzarust MeXnpenMeTHBIX CBS3ed NPW WM3YYEeHWHW XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEeOpWs, aHallM3, CHUHTE3, KiacCUpUKAMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

duszuka: Marepusi, aToMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITMNIECCKAS
peméTka, CIuiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIIBI W3MEPEHUsS, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIMTATEIIbHOU JEATENBHOCTA B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
pPaCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HAacCJeIHI0, NMOHMMAaHHUS 3HAYEHHUS XWMHUYECKOW HAayKH B >KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUHM Y4€OHBIX, IMO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJIEHWE M TMOCTYINKH CBOMX TOBapuIle C NO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeICTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAO0JIIOJIa€MBbIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBaMH HHGOPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEUIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEIPUSTUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEHHUS),
HEOOXOJUMOCTH COOJIIOJIEHUsI TpaBuil 0OE30MacHOCTH TMpH  OOpallleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS MNPEAMETHBIX 3HAHUW N0 XHMMHH, OCO3HAHHBIA BHIOOP
WHIMBHUIYAIbHON TPACKTOPUU MPOJOJKEHHS 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0pPOBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
paBuJ 6€30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOIHON CPENOU, I ITOBBIICHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00ANIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX PEUIeHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAy4YHOW KapTUHE MHUpPA, U YHUBEpPCAIbHbIC yaeOHbIE NeUCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX TMOHSTHH (BBIIENSATh UX XapaKTEepHbIC
IPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MOHATHUS J1J1s1 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJEeHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TIO aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIM, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATh MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMHUYECKON PEeaKIUu — MNpU PEeUIeHUH Y4eOHO-T03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
IPOTUBOPEYMS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa IO T[UIAHUPOBAHWIO, OPTraHU3alMM U MPOBEACHUIO
YUYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJI0JaTh 3a XOJOM IpoIriecca,
CaMOCTOSITENIFHO IPOTHO3UPOBATh €r0 pe3ysbTaT, GopMyIupoBaTh 00OOLICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMUTeparypa XUMHUYECKOrO COAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HUH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIbBI U 3aMpPOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJWMBIX I BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumMu opmamMu rpadyKu U UX KOMOWHALMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxaaeMoill  TeMbl, (OpMYJIHpPOBaTh CBOM  MPEHJIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUIO
pEe3yIbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MpPOOJeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asiBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeUCcTBUM, crnenupuYecKkue s TpeAMETHOW o0nacTu  «XuMHsS», BHUIBI
JEATENPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K xoHIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PpACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCU(PUKAIUS PEaKIuil: peaxiuu
COCAUHEHHUSI, PEAaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHJAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3PDEKT peakiuu,
SIPO aToma, JJIEKTPOHHBIM CIIOM aromMa, aToMHas OpOUTab, PaaANYC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAS W HEMOJSpHAs KOBAaJCHTHas CBSI3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJIsl BEIIECTBA
(mpolieHTHAsl KOHIIEHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa [J[. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHus B llepuoamyeckoit cucreme,
3aKOHOB COXPAHECHMUS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabnune «llepuoguueckass cucTteMa XUMHUYECKHX »djemeHToB [J[. W
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKHUX IJIEMEHTOB (COCTaB U 3apsif sApa, 00IIee YUCIIO IEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUIN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMIL;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIEeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATHh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3allui0, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYMHHO--CJIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICITUPOBAHHUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHON MACCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M MOPOBOAUTH  XUMHUYECKHME  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBS3b, TEIJIOBOU A deKT
peakiuyd,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKLHMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasi CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHUH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XMMHYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpymmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynma)», manble U OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU ~ XapaKTEpPUCTHKAMH  CTPOEHHSI  aTOMOB  XMMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpejielieHue HMX IO DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajlbIX MEePUOJIOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUIECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IPpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, TTOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAONINX CYyIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOiogaTh  MpaBuja  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TakKXKe IpaBWia OOpaIllCHUS C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO WU COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapbonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3YyYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OINEpallid MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alMI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi WM3Y4YEHHUsS CBOWCTB BEUIECTB U
XUMUYECKUX PEaKInid, €CTECTBEHHO-HAyYHbIC METOJbl TIO3HAHUS —
HaOJIIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoabHbie IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMusi — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKON ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BerectBa 1 xuMu4eckue 15 Bbu6nmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
1 Boznyx. Kucnopoa. Ilonstue 6 1 bubnmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kucnorax 2 1 bu6mmoreka [IOK
U CONAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 5 1 Bbu6nuoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 bubmnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI



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

[lepronnueckuii 3aK0H U
Ilepuoauueckas cucrema

Bbu6nuoreka [JOK

31 XUMHYECKHX 3JIeMeHTOoB []. 1. ! https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aTroma
X .
- OHMquCKaﬁ CBS3b . Bu6miorexa LOK
' KHCTHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIHH
Bbu6nuoreka [JOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTajibl M HX COeIMHEHUA

bu6mmoreka [IOK
1 I 4
3 Obmpae cBoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIIe MeTaluIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE INIVTAHUPOBAHUE

8 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoxka Koutpoabsubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl

| [Ipenmer xumuu. Pojap XuMu# B 5KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c¢

2 ITonsaTHE 0 MeTOAAX MO3HAHUSI B XUMHUH 1 bubmmorexa [OK

a https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuiia paboThl
3 B 1a00paTOPUH U NPUEMBI 00paILEHUS C 1 1 bubmmorexa [OK
patop p patt https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bubmuoreka [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 «Pa3nenenue

5 cMmeceil (Ha mpuMepe OYUCTKH MOBAPEHHON 1 1 bubmorexa OK

p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
but6mmoreka [IOK
6 A 1
TOMBIH MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKUE IIIEMEHTBI. 3HAKH (CHUMBOJIBI) | bubnuoteka [JOK
XUMHUYECKHUX DJIESMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U CHOKHEIE BEILIECTBA 1 bubmmorexa [OK

p = https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIIAPHOE VUCHUE 1 bubmmorexa [OK

yp v https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. 1 bubmoreka [{OK



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

Xumuueckas popmyia. BaneHTHOCTh aTOMOB
XUMHYECKHX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHoOcUTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIEeMEHTa B bubmunoreka LIOK
COeIUHEHUN https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BemectBa. Mosnb. MosnspHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycrnoBusl MPOTEKAHUS bubmmoreka [JOK
XUMHYECKUX PEaAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koanuecTBa, Macchl BEIIECTBA MO bubmuoreka [JOK
YPAaBHEHUAM XUMHUYECKUX PEaKLUil https://m.edsoo.ru/ff0d5708
Knaccudukamnms xuMudeckux peakiui
18 (coe I/IHq;HI/ISIH A3JI0KCHHS 3211\1;6 ;{Hﬂ bubmorexa [IOK
A P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukIoneauct. O6o0meHne 1 bubmorexa [IOK
H AT Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHui
20 TecroBast pabota o Teme «Bemecta u bu6nuorexa LIOK
XAMUYECKHE PEAKIUN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMech rasos. CocTaB Bo3ayxa.
21 Kncn}(;xo — BJIEMEHT U MPOCTOE BE y:CTBO bubmorexa [OK
POl p H ’ https://m.edsoo.ru/ff0d448¢
O30H
22 dOu3nvecKknue U XUMUYECKUE CBOMCTBA but6mmoreka [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIIOpo/ia (peakiuu OKUCIICHHSI, TOPEHHE).
[Tonsatue 00 okcumax

https://m.edsoo.ru/ff0d4614

CriocoOblI mosryueHust KHCI0poa B

but6mmoreka [IOK

23 0 .
NTabOpATOPHH H TPOMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TennoBoii 3ppekT XUMUIECKOHN peaKInu,
24 MOHSTHE O TEPMOXUMHUYECKOM YPaBHEHUHU bubmorexa [OK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHIX
TommmBo (HedTh, yroas U METaH).
25 3ar ﬂSHeéHe(lllos . a, CIIOCOOBI lro bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPALICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «[Tonydenne u coOupanue Kuciopoaa bubmorexa [IOK
v " P posa, https://m.edsoo.ru/ff0d4ac2
M3y4EHHUE €ro CBOHCTBY
7 Bonopon — 351eMeHT U IIPOCTOE BEIECTBO. bu6nuorexa [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
)3 dOu3nvecKknue U XUMUYECKUE CBOMCTBA bubnuoreka [JOK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbubmunoreka LIOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI nostydeHus BOAOPOa B bubmmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
31 «[TonydeHue u coOMpaHKe BOIOPOIA bubmorexa HOK
- " P AOPOAR, https://m.edsoo.ru/ff0d4f42
W3y4EeHHUE €ro CBOHCTBY
N bubmoreka [IOK
32 M i 00 .3 A
OFPHEN OOBEM Tason. Sakon ABOranpo https://m.edsoo.ru/ff0d542e
33 Breruucnenus o0b€Ma, KOJIUYECTBA BEIICCTBA bubmuoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

ras3a 1o €ro u3BeCTHOMY KOJHYECTBY
BEIIIECTBA WM 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 006EMOB ra30B MO ypaBHEHUIO

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
peakd . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH I'a30B
35 duznyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
but6mmoreka [IOK
36 CocraB ocHoBanuii. [Touarue 00 nHIUKATOpPax
A p https://m.edsoo.ru/ff0d59¢2
Bona xak pactBopurtenb. HacwleHHslie u
37 HEHACHI eI:)HHHe paCTBO bI. MaccoBas 10J1st bubmorexa HOK
= p PBL A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 mo reme
38 «IIpuroroBiaeHNE PACTBOPOB C ONPEICIEHHOM bubmorexa HOK
p . . P p pe https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOIO BEIIECTBAY
bu6mmoreka [IOK
39 Tect no Teme «Kucnopoa. Bomopon. Boma»
THOTeM HeIOpoa AOPOA A https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCu(UKAIU, but6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
ITonyyenue u XMMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusI: cOCTaB, Kiaccudukams, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue nu XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bubmunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d55a0
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Bbubmunoreka LIOK

45 [TonydyeHue 1 XUuMHYECKHUE CBOMCTBA KUCIIOT hitps://m.cdsoo.ru/f0dfec?
46 Conu (cpeqHue): HOMEHKIATypa, CIOCOObI bubmmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COCTUHEHUN)
43 ['enernueckas cBsi3p MEKY KilaccaMu bu6nuoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
N but6mmoreka [IOK
49 O06o001IeH e U cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch?
50 TecrtoBast pabora o Teme "OCHOBHBIE KJIACCHI bu6nuoreka [IOK
HEOPraHUYECKUX COeAMHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbie NOMBITKY KJIaCCUPUKALTUU
51 XUMHYECKHUX 31eMeHTOB. [loHsITHE O Tpymnmax bubmorexa [IOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepnonnueckuit 3axoH u Ilepuoanueckas
52 cucTeMa XMMUYECKUX aemeHToB /. 1. bubmorexa [IOK
https://m.edsoo.ru/00ada52c
Meunpgeneena
53 Ilepuonsl, rpymnisl, MOATPYIIIbI bubmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COCTaB aTOMHBIX sI/IEP. bubmmoreka [JOK
H3oTtomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YEK aTOMOB
55 aneMeHToB llepuoanyeckoii cucremst . U. bubmmorexa IOK
https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepUCTHUKAa XUMHUYECKOTO 3JIEMEHTA 10 bubmuoreka [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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ero nosioxkenuto B [lepuoguyeckont cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoguueckoro 3akona s

but6mmoreka [IOK

57 a3BUTHUS HAYKU U TipakTuku. /1. 1. 1
I;/IGHI[GJIGGB y—K yqéHEHZ, nez[ar{)[r U TpakIaHuH hltps: m.edsoo.ru Badaoe
58 DJIEKTPOOTPULIATETLHOCTh aTOMOB 1 bu6nuoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
59 HNonnas xumMuueckas CBs3b 1 hitps://m.c dsocE.Iru /00adac34
60 KoBaneHnTHas nonsipHas XMuMHUYECKas CBS3b 1 bubmorexa [OK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HenossspHas XUMUYECKasi CBS3b 1 bubnmorexa LOK
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTeneHb okHCICHHA ! https://m.edsocE.Iru/OOadanS
63 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 buGnnorexa LIOK
https://m.eds00.ru/00adb076
bubmuoreka [IOK
64 OKucnauTeny 1 BOCCTAHOBUTEIHU 1 hitps:/m.c dsofru 100adb076
65 TecroBast pabota o Teme «CTpoeHue aTroma. ) Bu6muotexa [JOK
XUMUYECKasi CBSI3b» https://m.edsoo.ru/00adb486
66 O06o01IeHre U cucTeMaTH3aIlus 3HaAaHHH ) bubnuoteka [JOK
OcHOBHBIE KJ1acChl HEOPraHUYECKUX BEILECTB. https://m.edsoo.ru/00adb33c
67 [Ipomexxyrounas arrecranus. itorosoe | bubmmoreka [JOK
TECTUPOBAHUE 110 XMMHH 3a § KJ1acc. https://m.edsoo.ru/00ad9cb2
68 O06o00mIeHre U cCUucTeMaTH3aIisl 3HAaHUH 110 ) bubmoreka [JOK
XHMMHH 32 § KJ1acc https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypchl
[Tepuonuueckuii 3akoH. [lepuonuueckas
1 chcTeMa XUMMHYEeCKuX aaeMeHToB J. 1 1 bubmorexa [TOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
p P https://m.edso0o.ru/00adb6b6
MIEPUOJIOB
3 Knaccugukanus 1 HOMEHKIATypa 1 bubmmoreka [IOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOW CBS3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue n yriay0iaeHne 3SHaHUI 1 1
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiaccay
6 Knaccugukanus XuMHU4ecKux peakiui mo 1 bubmmoreka [IOK
pa3TUYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsATHE O CKOPOCTU XUMHUYECKOM pPEaKIUU.
7 [ToHsITHE O TOMOTEHHBIX U TETEPOTEHHBIX 1 bubmorexa HOK
P https://m.edsoo.ru/00adbe9a
peakiusx
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.
2 ®aKTOpBbl, BIUSIOIIAE HA CKOPOCTh 1 bubmuorexa [JOK

XUMHUYECKOM PCaKMU U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUSA

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adc28c

9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adcade

10 Teopust 21EKTPONIUTUYECKON TUCCOLUALIUN. bubnumoreka [IOK
CunpHBIC U ClTa0bIe IIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIui bubmmorexa [IOK

yp peari https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KMCIIOT U OCHOBAHUN
12 B CBETE IIPEACTABICHUI 00 bubmorexa LIOK
pes . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLMALIIHI
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIMTHUECKON buGnnorexa LIOK
et R https://m.edsoo.ru/00add8b2
IUCCOLINAIINHT
14 ITousTue o ruapon3e cojien buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O06001IeHEe 1 cucTeMaTn3a 3HAHUN
HICHHE I CHCTCMATHSATI SHAHIHT https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemienue bubmmoreka [JOK
SKCIMIEPUMEHTAIIBHBIX 33149 https://m.edsoo.ru/00addbfa
KonTtponsHas padora Ne2 o reme

17 «DIEKTPOIUTHYECKAS JUCCOIHALIUS buGnnorexa LIOK

p A I https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»

13 OO01mas XxapakTepuCTHKA raJIOTeHOB. bubanorexa HOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopod. ConsiHasi KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, ITOJIYUECHUE bubmorexa LIOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 o Teme bubmmoreka [JOK

«[TonyueHne COMAHON KUCIOTHI, U3y4eHUE €€

https://m.edsoo.ru/00ade348
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CBOWCTB»

Brrancnenus no YpPaBHCHUAM XUMHYCCKUX

21 €aK1i, €CJIM OJWH U3 PEarcHTOB JaH B bubmmorexa [TOK
PEaKHid, s P A https://m.edsoo.ru/00ade488
H30bITKE
” O61as xapakTepucTuka 3jJeMeHToB VIA- bubmmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AIOTpOnHBIE MOAU(DUKAIINH CEPBI.
23 Haxo>1<p €HUE cepbl I/I(beé coe I/IHGII)-II/II\/'I B bubmmorexa LIOK
a P fl https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKHE CBONCTBA CEphI
24 CepoBogopo, ctpoeHne, Gu3ndecKue u bubanorexa HOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcwuapl cepbl. CepHast KHCIIOTa, GU3HIESCKUE bubanorexka HOK
Y XMMHYECKHE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaAKIINH, JICKAIINE B OCHOBE
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTy4eHHUSI bubmmoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HECHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COeTMHEHUSIMHU CEPhI
27 Brruucnenne MaccoBoit 1011 BBIXOJ1a bubmuorexa [JOK
MPOAYKTa PEaKUn https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuKa dJIeMeHTOB VA-
28 rpyHmsl. A30T, pacIIPOCTPaHEHUE B IIPUPOJIE bubmmorexa IOK
PYHIIBL. - pactipoctp . PHpOAE, https://m.edsoo.ru/00adeea6
(du3nUecKre U XUMUYECKUE CBOKCTBA
79 AMMHaK, ero GU3NIECKUe U XUMUYECKUE bubanorexa HOK
CBOMCTBA, OJIyYEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
ITpakTuyeckas pabora Ne 3 o Teme
30 «IlonydyeHne aMmmmuaka, U3y4yeHue ero bubmmorexa LHOK
N 7 > YA https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ Gu3ndecKue u bubmmoreka [JOK



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00adf306

Hcnonb3oBaHuE HUTPATOB U COJIEH aMMOHUSA
B KaUECTBE MUHEPATHHBIX YIOOPECHUH.

bu6mmoreka [IOK

32
XHUMHYECKOE 3arps3HEHHUE OKPYKAIOIIECH https://m.edsoo.ru/00adf518
CpeIbl COeTMHEHUSIMU a30Ta
®dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIOTa, GU3MYECKUE U XUMHICCKUE bubmorexa HOK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJIy4YCHUE
Hcnons3oBanne GocdaToB B Ka4ecTBE
34 MUHEpaJIbHBIX yI0OpeHuil. 3arps3HeHne bubmmorexa HOK
p N yA00p - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu
35 VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE, bubmmoreka [JOK
(bu3MIecKre 1 XUMUYECKHIE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxcupel yriaepona, ux pusudeckue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTUYECKHUE bubmuorexa [JOK
POOJIeMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoja https://m.edsoo.ru/00adfebe
av)
bu6mmoreka [IOK
37 h% &
TOTIPHAT KHCTIOTA | €€ COTH https://m.edso00.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHue yriaekucioro raza bubmmorexa [TOK
. I ' | https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakuus Ha KapOOHAT-UOH
19 [TepBoHavabHBIC TOHATHS 00 OPTAaHUYECKUX bubanorexa HOK
BENIECTBAX KaK O COEUHEHUSIX Yriepoja https://m.edsoo.ru/00aec054¢
bu6mmoreka [IOK
40 Kpe i M €ro CoeIHe
POMEHH I e AHHCHIT https://m.edsoo.ru/00ae080a
A1 [IpakTuueckas padbora Ne 5. Pemenue bubmmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEME

https://m.edsoo.ru/00ae0bf2
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«BakHenmme HeEMETAIUIBL U UX COSAUHEHUS)

Kontponbnas padota Ne3 mo teme

bu6mmorexa [IOK

42 «Baxueiinme HeMeTaJUIbI U UX COEIUHEHUS https://m.edsoo.ru/00ae0e18
OO6mr1ast XapaKTepruCTHKA XUMHYECKUX

43 3JIEMEHTOB — METAJIOB. MeTtajuinueckas bubmuorexa [JOK
CBSI3b U METAIUTNYECKAS KPUCTAILTAYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3n4YecKre CBOMCTBA METAIIIIOB
XUMHYECKHE CBONCTBA METAJIIOB.

44 DJIEKTPOXUMUYECKUH Psil HATPSIKEHUI bubmmorexa [JOK

https://m.edsoo.ru/00ael156
METAIIJIOB
OOu1re cnocoObl MOTYyYSHHUSI METALIOB.

45 CnnaBel. Beruncnenus no ypaBHeHUsAM bubmmoreka [IOK
XUMHYECKUX PEAKIUi, €CIIU OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJEPIKHUT MPUMECH

46 IlonsATHE O KOPPO3UU METAILIOB bubmmorexa LHOK

https://m.edsoo.ru/00ae1278
Bbu6nuoreka [JOK

47 Hlenoureie MeTaib! https://m.edsoo.ru/00ac14b2

48 OKcuabl M THAPOKCUIBI HATPUS U KAJIHUS buGnnorexa LIOK

https://m.edsoo.ru/00ac14b2

49 Illenoyno3eMenbHBIE METAJIIbI — KAJIBIIUA 1 Bbu6nuoreka [JOK
MarHum https://m.edsoo.ru/00ael5e8

50 Baxuelinine coeJMHEHNS KaJIbIU buGnnorexa LIOK

https://m.edsoo.ru/00ac15e8

51 O06o001IeHre U CUCTEMaTU3aIks 3HAHUH

n N bu6mmoreka [IOK
52 KécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS hitps://m.cdsoo.ru/00ac] 886
53 [TpakTuueckas padora Ne 6 mo Teme bubmmoreka [JOK
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"XXécTkocTh BOJBI U METOBI €€ yCTpaHeHus"

https://m.edsoo.ru/00aelae8

. bubmuorexa [JOK
>4 AmoMHHH# https://m.edsogru/Oanlc64
55 AMpoTepHbIE CBOIICTBAa OKCHIA U bubnunoreka [IOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
36 Keneso https://m.edsogru/Oanld86
57 Oxcupl, THIPOKCUIBI U conn kene3a (1) n bubmuorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cUCTEMaTU3aIus 3HAHUI
[TpakTuyeckas pabora Ne 7. Pemenue
59 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmnorexa IOK
«BaxkHelmme MeTaJIbl U UX COSIUHEHUS» bupa: tedsvou Olacidas
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIIMi, €CJTM OJIMH U3 PEareHTOB JIaH B
60 ESGBE‘KC’HJIH co;I[lepncHTI;IpnMecn. " bubmmorexa LHOK
BrruncieHuss MaccoBoil 10JIM BBIXOJA hitps: m.gdsou.r0ae ] 720
MIPOYKTa PEaKiuu
61 O0001IeHre U cUCTEMaTU3aIus 3HAHUI
6 KonrtponsHas padora Ne4 o reme
«BaxxHeinme MeTaJlibl M UX COCAUHEHUS»
63 BemecTsa u maTepuansl B TOBCEIHEBHOM bubanorexa HOK
JKA3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHWMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH bubmmoreka [JOK
cpeasl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B perieHnH SKOJIOIHUECKUX bubmmoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHeIitl ypok. O600ICHHE U bubmmoreka [JOK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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cUCTeEMAaTH3al U 3HAHUI

https://m.edsoo.ru/00ae0d0a

67 PeszeprubIil ypok. O60011eHIE 1 | bubanorexa HOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHMe 1 1 bubmmoreka [JOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxkrmmmonepHoe o61mectBo «M3marenberBo «lIpocBemenuer

Kontpen - Xumus mis Beex (http://kontren.narod.ru). - uadopmarmonso-
o0pa30BaTeIbHBIN CAUT IS TEX, KTO U3y9aeT XUMHUIO, KTO €€ MPEnoIaeT, AJIs
BCEX KTO MHTEPECYETCS XUMUEH.

3. Anxumuk (http://www.alhimik.ru/) - ogun 13 Iydmmx caiTon
PYCCKOSI3BIYHOTO XUMUUYECKOro IHTepHeTa OpUEeHTUPOBAHHBIN HA YUUTEIS U
YYCHHKA, TPEToaBaTess U CTYICHTA.

4. DHUMKIIONIEAMYECKUI CIIOBAPh FOHOI'O XUMHUKA

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. T'a6puensu O.C. IIporpamma kypca xumuu it 8-11 kinaccoB
00111e00pa30BaTENbHbBIX YUPEIKICHUH.

["abpuensn O.C. MU3yuaem xumuio B 8 Ki1.: uaaktuueckue marepuaist / O.C.
["abpuensy, T.B. CmupHoBa. — M.: bauk mtoc

2. Xumusi: 8 Ki1acc: KOHTPOJIbHBIC U TPOBEpOUHBIC paboThl K yueOHuky O.C.
["abpuensna «Xumus. 8 knace» / O.C. I'abpuensH, [1.H. bepeskun, A.A.
VYmakora u ap. — M. : Ipoda;

3. lNabpuensu O.C., Buckoboitnukosa H.II., fmrykoBa A.B. HactonsHas kaura



yautens. Xumus. 8 ki1.: Metonuueckoe mocoobue. — M.: JIpoda;

4. T'abpuensu O.C., PynoB H.H., TonkynoB B.1. Xumuueckuii 5kCiepuMEHT B
mkoje. 8 kimacc. — M.: [Ipoda

5. Anxumuk (http://www.alhimik.ru/) - oguH U3 JTydmmx canToB
PYCCKOSI3BIYHOTO XUMUYeCKOro HTepHEeTa OpUEeHTUPOBAHHBIN HA YUUTEIIS U

YUCHHKA, IPCIIOAaBaTCIIAA U CTYICHTA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.alhimik.ru/

https://m.edsoo.ru/
http://gotourl.ru/4273
https://resh.edu.ru/
https://vprklass.ru/
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